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c c  I t  will flourish, if naturalists, chemists, antiquaries, philologers, and men of science 
ill cljfleel.ent parts of Asia, will colnlnit their observations to  writing, ant1 send then1 to  
the  Asiatic Society a t  C:~lcutta.. I t  will languish, if such com~nunications shall be  long 
intermitted; and it will die away, if they shall entirely cease." SIR W ~ I .  JONES. 
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Page 151, 8 lincs from top  of page, for " Conspectus of species," read l 6  Con- 

spectus of genera." 
Page 161, 13 lines from bottom of page, for " ~~zonotann," read " montana." 
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Pngc 198, G lines from top of page, for " Upper Assam," read " Upper 

Tenasserim." 
Page 112 ,9  lines from bottom of page, for CAPRIOLUS, read CAPREOLUS. 









J O U R N A L  
OF THE 

A S I A T I C  S O C I E T Y .  
-e- 

Part 11.-PHYSICAL SCIENCE. 

-Desc~&tions of  N e w  Species of  Nollusca of  the genern Helix and 
Glessula fr091~ fhe Khnsi Hil l s  and Munipul*.-By X n j o ~ .  H .  H .  
GODWIN-AUSTEN, El R. G. S., E". 2. S. ,  4 c . - D c p l c t ~  Sllyt .  Fopgl. 
Survey of India .  

(Received Scpt. ;-Eead Nov. 4th, 1874.) 

(With Platc I.) 

Tile following shells were obtained in the above l~i l ls  between the years 
1868 and 1873, when I was employed i n  the survey of that  tract of country ; 
the work afforded opportunities of visiting almost every ;art nncl of briug- 
ing tngctlier a very large collection of the land and freshw;~ter sl~clls, n, 

co~nplete list of ~vllich I hope son~e day t o  draw up. 
HELIX DELIBRATA, Bs., Val'. FASCIATI ,  Pl;ltc 1, Fig. 1. 
Shell openly nmbilicntcd, dcpl.eeseilly globose, rather solicl, pale ocl~rn- 

ccous epidermis ; spire slightly ~xised, in some spccimens quite ant,  very 
lwcttily striped wit11 brow11 conccrltric bands, onc or two of ~vhieh are 
broader an11 more prono~ulced than the rcst, especially on the base of alrell ; 
some spccimens are ornamented with R ei~lglc band only, last ml~orl 
t 'xp;~ndi~lg townrds aperture 3nd sliglltly descending ; apertruo sub-oblique, 
circular, pcristome thick, white, and rcflectcd. 

BInior dinm. 0.82, minor 0.67, alt. 0.35 in. 
II(ib.-On tlrc. I1ig11 npcn p s n g  country of t l ~ c  West I<llwi Hills. 
'l'ru~ drlib~*ntn, 13s. u~rlj;r~~clcd, wit11 Ilnt apirc, and ;\ 1:rrrcr s11t~11, is  

also fo1111t1 i n  t111> Kl~asi  IIills. 
1 



HELIX (NXNINA) ATRICOLOR, n,  sp., Plate I, Fig. 2. 
Shell imperforate, depressedly conoid, very strong, colour varying from 
bright brown to  greenish ochre, pure brown or ochre near aperture, with 

a glassy surface finely striated ; spire flatly conoid, whorls G + ,  periphery 
rounded, flat a t  base ; aperture sub.oblique, broadly lunate, ~eris torne 
well thickened and slightly reflected near the columella. 

Major diam. 0.93, minor 0.85, alt. 0.45 in. 
Animal quite black throughout, tentacles long with the extremities 

paler, extremity of foot short and glandular, as iu Nnnina decussata, Bs. 
Hnb.-On the higher parts of the North Cachar Hills, never seen t o  the 

westward of that  portion of tlie range, and tolerably abundant in  certain 
spots. The colour of the animal is its most distinctive character, shells of 
this group of Helices being very similar, and the characters of the animals 
of great importance ; I may mention as - an instance N. petrosa, Hutton, 
found in damp ravines on limestone a t  Mussoorie, which has been con- 
founded with other species and tlie animal of which is almoat black ; by this 
character i t  is identified a t  once and is rendered a very good species. 

HELIX (NANINA) SHISHA, n. sp., Plate I, Fig. 3. 
Shell depressedly turbinate, imperforate, exceedingly thin, brittle, 

transparent, pale gresnish horny, sharply keeled ; wliorls 5, ornamerltecl 
above with fiue and even ribbing, quite smooth a t  base ; aperture oblique, 
semicircular, lip thin. 

Major diam. 0.6, minor 0.51, alt. 0.3 in. 
Hab.-Two specimens were found, the one a t  Moyong, north side of 

the Khnsi Hills, and the other a t  Nenglo, Naga Hills, in damp forest, but 
such a fragile form would be probably abundant during the rainy season, 
and like so many others only then to  bz seen. 

Animal not seen, but in all probability is naninoid. I n  the plication of the 
upper surface i t  is like N. plicntula, W. Blf. (J. A. S. B., 1870, Vol. YXIX.) 
a species the animal of which had not been observed a t  the time when the 
shell mas described. I now give a short description of i t  :-pale brown, 
mottlecl very evenly with umber over t l ~ e  head and sides, a distinct line 
of clnrker colour down the'centre of back ; tentacles rather thick a t  base, 
modcrntely long gland a t  extremity of foot, which is rather truncate; 
length 1-25 inch. 

GLESSULA OILTIIOCEItAS, n. Sp., Plate I, Fig. 4. 
Shell very slender and elongate, pale ,qrey or white, very finely alld 

re,qilarly riljbcd throughout, very solid, apex blunt;  whorls 13 to  14, 
~ l i ~ h t l y  rounded, ~ u t o r e  wt.11 impresscd ; aperture oblique, rounded below, 
or1tr:r lip sharply edged ancl continued as a, well developed callus up011 the 
strvny tllic.k~!ncd columellar margin. 

Lcngtl~ 2 32, rnnjnl. diam. 0.4 in. 



S'~ecies of Ilelix and Clcssuln. 

JIab.-Abundnnt 011 the  nummulitic limestone of the  West  Khasi  

 ill^, particularly near N o n p m l a i ,  where t h e  finest sl~ecilnells weye 

collected ; a variety occurred on the peak of Laudornodo on gneiss, 

and was not so solid. This species can be a t  once distinguislled from 
Q. Casiaca, B ~ ,  by its white colour and by the  absence of the  dark brown 

epidermis tha t  covers the  latter ; t h e  whorls also are much more rounded, 
whereas in Cnsiaca they are nearly flat. It is very close t o  G. obtzbsn, IV. 
Blf., brought from Yunan by Dr. J. Anderson, bu t  is altogetller a larger 
sllell and differs in its general form. 

Fine Qlessula Casiaca, I only found t o  the  eastward in  thc  Naga Hills, 
whence, I suspect, Griffith's specimens were obtained and  sent t o  Benson, 
who imagined they were from the Khasi Hills. 

GLESSULA ILLUSTRIS, n. sp., Plnte I, Fig. 5. 
Figured in  ' Concl~ologia Inclica', P1. 10'2, Fig.  9. 
Sliell e lonptcly  oval, greenish horny, finely striatcd longitarli~~ally ; 

whorls 7,  very sliqhtly rounded, suture moderately impreiser1, tlie lip 
thicltened, columellar margin slightly curved and strong, apex blunt. 

Length 0.75, major diam. 0 3, length of aperture 0.3 in. 

Hab.-Hengdan Peak, North  Cachar Hills, a t  7000 feet, in forest, 
also near Nenglo a t  G O 0 0  feet and in the  Lulcah Valley, Ja int ia  Hills, a t  
1000 feet. 

This species is an elongate and larger form of Glesszsla c ~ a s -  
silnbrk, Bs., of which Q. pyra~nis  is a closer v;iriety ; but  its ~ n a c h  Inore 
elongate form and stronger striation malte i t  a good connecting species with 
Q. But ler i  described further on. The form from the  Luliah Valley is n, 

tumid departure from the type figured. 

One specilneil -alt. 0'75, major diam. 0.38 in. 
Another ,, ,, 0.G5 ,, 0.35 ,, 

I look on all t l~ese  species as properly varieties, ancl Q. c~.nssiltab,.is, 
very abundant in all the  grass country of the  Khssi Hills, niay bc takell 
as the type; a difference in elcvatiou and conditiou of Iiabitat, fro111 clanll> 
clnrk forest to  hot grassy elopos, Iiaving producecl modificutio~ls 01' Sorul. 

GLESSULA ~ U R R ~ \ I I , E X ~ I ~ ,  n. sp., Plate I, Fig. 6. 
Shell turreted, elongate, solid, in fresh stntc brown a11r1 lustrous, tillCly 

lollgitudillally striated ; wl1ol.1~ 10, rntlier il;it, soturc: sIinllo\v, apps blLl l l t  ; 
:bl)"tul.c sub-vertical, fusil'orln, angulnr above, p~ristoll lc very tllic.k, l,,Llcr 
~ O \ V I ~  011 margin, co lu~uc l l ;~ ' s t ro~ l~ .  

Alt. 1.37, m:qjor clinui. 0 . h  in. 

lrf16.--'l'llc fi~rc~ht sl)cc.i~r~clns \lrcrc collcct,cd rllrdcr t l r , .  IBc;ll, (,r ~ \ l ~ ~ , ~ ~ -  
110, Ei~bL~r11 Uurri~il l ~ c i ~ ~ g ~ ~  ; ~ I I V J  \\crcs also ~ L ~ U I I ~ I ~ , ~ ~ ~  Llllclc~ J s,l,, <,( .l!,L,Llt 

70CO Ccct. 



4 H .  H. Qodwin-Auuten-Dem;Pti~n8 of [No. 1, 

Thi species ie an extremely elongate, solid form of the era8.dabri8 
section of Ql.~ula-and one of the most dietinct. 

G L E ~ ~  BUTLERI, n. sp., Plate I, Fig. 7. 
Bhell elongately turreted, very thin and brittle, tumid, pale corneous, 

gl~ey,. very minutely striated, apes very blunt ; whorls 8, rather rounded, 
rutllre deep, body whorl much swollen and capacious ; aperture vertical, 
p - e h a p e d ,  lip rather thin. 

Alt. 1.18, major diem. 0.45 in. 
Hub.-Eaetern Burrail Range a t  6000 feet-not rt common form. 
I name this shell after Captain J. Butler, Political Agent in the NIgb 

Hills, with whom I had the pleaaure of being associated when mapping 
that very intereating and beautiful district. 

EXPZANA TION OF PLATE I. 

Fig. 1 .  Erliz (d,kibratn, var. fnuciata, 
,, a. E. (Nanino) atrimlor. 
9 3. 9, P, Shisha. 
,, 4. Glrsatla orthomos. 
,, 6. ,, ilkutris. 
,, 6. ,, Burrai-8. 
,, 7 .  ,, Bullari. 

11.-DGIetip#ionr of four New 8pecier of Nollusca belonging to the family 
Zonitids $rm the N. E. Prontier of Beragad, with drntvings of Heli- 
carion gigas, Bmuon and of a vcrriety of the same.-By M a j o r  H .  H. 
Oouww-Aue~w, 2? R. (3. s., fi 2. 8., #c., Deputy Superintendent 
of tho Topographical Snrvty of India. 

(Received 8qt.  1874,-Ruttd January 6th 18n.) 

(With Platee 11-111.) 
H e r c u r o n  Brm~onomam, n. sp. 
Animal ochre colonr, the mantle being slightly paler than the rent of 

the h l g ,  them M no longitudinal streaking on the side of the foot, which, 
v i e d  oder  a lem, M omend with minute protuberances evenly distributed ; 
foot benerth dull ochre brown. 

f .  
!!!hell horny, thin, long and nurow, pale green in colour. (Plate 11, 

F'i. la). 
h a g t h  O W ,  d i m .  0.29." 
Thp rliwnniona of thew, cr~ot\wcn are not ao cmily taken, the different 
us pading and conkacting slternetcl~. 







1875.1 Nezu Species of Zonitidz. 5 

.. Extremity of foot to  posterior end of the mantle,. 1.0 inch. 

Mantle , ...................................................... 1'5 
.................... Anterior end of mantle t o  head ,... 0.9 - 

Total, 4 .3  
............................................ Eye tentacles, 0'42 

HELICARION SHILLONOENSP, var., Plate  11, Fig. 1. 
Animal dark umber brown, body concolorous, the  mantle a shade l ig l~ t -  

er, nearly covering the shell in both varieties, the foot beneath is a-1 a ~-colour- 
cd ; when talcen fresh there is a slight indentation a t  the anterior edge of 
the mantle (aide fig.). Shell as in fig. 1 a. 

Extremity of foot t o  posterior edge of mantle, ... 1.70 inch. 

................................................... Mantle, 1 '70 
..................... Anterior end of mantle t o  head, 0.95 

- 
Total, 4-35 

.................. .................. Eye tentacles, .... 0.45 

flab.-Shillong and North Khasi Hills. Both these forms are near 
H. Tlteolnldi, but may be distinguished a t  once by the absence of the  
white stripe on the edge of the left lobe of the mantle, and by the  longer 
form of the shell. The tentacles are longer than in H. lrunneum. 

HELICARION BRUNNEUM, n .  sp., Plate 11, Fig. 2. 
Animal a rich brown, mottled on the  mantle with dark sepia, dis- 

tinctly marlred with parallel streaks, tha t  extend from a zigzag line run- 
ning along the side of foot, the margin of which is edged below with a series 
of short parallel markings ; foot beneath dark ochre. Large portion of sllcll 
exposed, which is of same form as that  of H. Sl~illo~zgense. 

Dimensions when fully extended : 
Extremity of foot to  posterior end of mantle, ..... 1.5 inch. 
Mantle, ................................................... 1.6 
Anterior end of mantle t o  head, ..................... 0.47 

- 
Total, 3.57 

Eyc tentacles, .......................................... 0.32 
Breadth of bocly, ..................................... 0.33 

Hob.-Shillong, I<hasi ills, in grassy localities. 
HEI~ICARION N a a a s ~ s  a 11. sp., Platc 11, Fig. 3. 
Animal ochre colour, prettily mottlcd and dottccl wit11 n dnrlrc.r sll:l,lc 

of thc sainc, the mnntlc covers ncarly t , l~c whole sllell ; n 11nl.row wllitr ]illc, 
coinii~c~lc.ii~g ncar tllc postcrinr mnrgin of t l ~ c  slit didCIORillg tllC 811cll, CS- 

tcnils rotuld towards tllc respiratory orilicc on the right Ilalld siilc, nllil ill 



G H. 11. Godwin-Busten-Descr&tiotzs of LVew [No. 1, 

front another line curves round to the left anterior side (fig. 3b) .  Mucous 

gland as in H. gigns. Length about 3 inches. 
Shell ovate, exceedingly thin and brittle (fig. 3). 
Major diam. 0.90, minor 0.55 in. 
PUMIII~ION ? RUBBUM, n. sp., Plate 11, Fig. 4. 

Animal of a fine orange pink, grey on under side of the foot ; tenta- 
cles short, mantle entirely covering the shell, with only a slight trace of a 
longitudinal opening running back from the anterior left side, three paral- 
lel bands of greenish grey along the back of the neck, the eye-tentacles 
being of the same colou. The gland a t  extremity of foot with a long, over- 
hanging lobe, 

Extremity of foot to posterior end of mantle, ...... 0.9 inch. 
Mantle, ................................................... 0.8 
Anterior side mantle to head ,........................... 0.4 
Total length when moving, ........................... 1'8 
Shell quite rudimentary, minute, granular (fig. 4b). 
Major diarn. 0.14 in. 

Hnb.-Kohima, KQgB Hills, in brushwood. 
The mucous gland in this species differs considerably from that  of 

(7 over Helicalion gigns and its allies, the upper lobe projectirig and hangin, 
so as to present, when viewed sideways, a narrow horizontal slit. 

HE~,ICABION SOLLDUM, Godwin-Austen, Plate 11, Fig. 5. 
When this species was first brought to notice by me in the P. Z S., 

18'72, Plate XXX, the animal had never been observed. It has the form 
of Shillongense, &c., and a specimen from Kohima was dark umber, pinlcer 
below, with no mottling on the body ; tentacles dark. 

I n  another specimen from the Dunsiri valley, Assam, the animal was 
pinkish grey with dark mottling, the mantle covered the whole shell and had a 
slight indentation on the extreme anterior margin ; the mucous gland with 
small lobe above, the extremity of foot cut off rather square. 

Total length 2.70, mantle 1.3, mantle to head 0 5 in. 
Shell-major diam. 0.44 in. (fig. 5). 
Thc specimen from this locality may be young, but the allell is so 

similar in form to H. solidzcm, first observed on the peak of He~~gcla~i ,  Mu~li-  
pur frontier, that I have not separated i t .  

HELIC,\RION o ~ o a s ,  Benson, small var. 
I 1i)und that typical giyas, originally dcscribcd from Teria Ghat a t  

I)a$c of thc Ichasi Hills, was replaccd or1 thc Bi1rr:~il Rauge, l,y thc 
folm a tlrawing of' wllich, togcthcr with one of 11. $has,  I give otl I'late 111. 

Ursc.-tl~ritniil (1;~rli ocl~rc brown wit11 vcry (lark ~ n o t t l i ~ ~ ~ s , ' ~ a r t i c u l ; ~ ~ ' l ~  
ali.-ti~~ct u1v)li tllc innrgili ol' tllc foot. 





1875.1 Species of Opc~c2~lutccl Lnlztl-Shells. 7 

Shcll-major diam. 0.85, minor 0.33 in. 
Helical.io~z gigas was described by Bcnson as Vill.ir~n in J. A. S. 13., 

Vol. V, p. 350. 

EXPLANA TION 0 P PLATES. 

Fig. 1. Ilelicnrio~t Shillottgeirse, var. I n .  Shcll of ditto. 
2 .  ,, ~ I . I I I I I ~ C ~ I I I L .  
3 .  ,, xngnotse. 3n.  Animal : mantle, sidc vicw. 3b.  DInntlc from 

nbovc. 3c. llucous gland. 
4 ,  4n. Pnrt,lnriot~ ? T ~ L ~ V Z I I ) L .  46. Shell of ditto. 4e. Extrcrnity of foot. 4rl. 

Hcad withdrawn bclow mantle. 4e. Mantle from above. . 
5 .  Hclicnriott solitlrrttt, G-A. ,  shell. 5n.  Mantle from above. 56.  Nnntlc, 

side view. 5c. Mucous gland. 6d. Extremity of foot. 

1 .  Ilelicnvio~t gigns, DS., nat. sizc. 
2. ,, small var. ,, 

111.-Descriytio~zs of iVe~u Opercr~laled Lnn dshells bcloagi~~g to the gclrcrn 
Craspcdotropis, A l g c ~ o s ,  n ~ ~ d  Diplo~nmatina,~f,.owz tire Nbpi Hil l s  n n t l  

Assam.-By ~ n j o ~  H .  H. GODWIN-AUSTEN, 3'. R. (2. S., 3. 2. S.,  gc .  

(Iteceived Sept. 1874 ;-&ad Fcbrumy 3rd, 1 8 7 5 ) .  

(With Plate IV).  

CRASPEDOTROPIS FIMBRTATUS, n. sp., Plate IV,  Fig. 1. 
Shell conoidly turbinate, closely umbilicnted, thin, covered with a rough 

d:irlt brown epidermis, longitudinally striate, a leaf-like fringe adorns t l ~ c  
periphery of the last whorl, spire colloid, its side concave, apes a t tenu;~ t t~ ,  
blunt, suture deep ; whorls 5, ililt above, aperture diagonal, circul.~r, 
the lip slightly reflectccl, peristome thin. Operculunl multisl)irnl, [lot, 
smooth on outcr surface. anilnal not seen. 

Ma,jor diam. 0.19, :dt. 0.15 in. 
Hub.-Hengilnn Pc:~lr, Nag:\ Hills, a t  7,000 ft., i11 forest. 
O~rly one specimen wns obtained. This is a very i~itcrcsting ~11~11, i ~ s  

b c i ~ ~ g  tlio Grst of the genus froill this part of 11lcliii ; ~~rrs>ec~ot~~o~ir, cstii- 
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blished by Mr. W. T. Blanford, having been hitherto only Irnown from the 
l~i l ls  of Southern India and represented by C. czcspidatus, Bs., the fringe on 
the  keel of which is however hairy. Colonel Beddome has, I believe, dis- 
covered one or two other new forms. 

ALTC~EUS SCULPTURUS, n. sp., Plate IV,  Fig. 2. 
Shell closely umbilicated, turbinate, horny or grey, wit11 distant well- 

marked costulation on the upper whorls, smooth below, finely ribbecl on 
swollen part  of whorl, still more finely on the constricted portion, spire sub- 
conoid ; whorls 4, the  last slightly swollen, then constricted and slightly 
swelling again towards the peristome, which is longitudinally undulated ; 
sutural tube moderate, aperture oblique, waved, peristome thickened, 
expanded a little, double, with four deep undulations on the outer margin 
ancl one less developed on the lower, the  first undulation forming a deep 
notch in the peristome near i ts junction with the last whorl. Operculum as 
in A. crispnhs, mihi. 

Major diam. 0.14, minor diam. 0.10, alt. 0.08, diam. of aper. 0.06, 
sutural tube, 0'55 in. 

Zlab.-Obtained by me on the hill ranges from near Tellizo Peak 
t o  the eastward, and on Mungcl ing Hill  in Munipur. Abundant. 

This species is very close to  A. crispatus, G-A, from the Khasi and 
Jaintia Hills (J. A. S. B., Vol. XL, P1. IV,  fig. I), but  is a much more closely 
wound shell-a character which, when a large series of the two were placed 
side by side, was found t o  be constant, and this, with the absence of the 
ridge on the  constriction, marks it as distinct. A. scuZptilis, Bs., origi- 
nally described from Burmah, and of tvhich I collected identical specimens in 
Munipur, is another form near t o  sculpturus, but has no crenulation of 
the  peristome and is plain nnd riclgeless on the constriction ; tllc three 
forms pass into one another. 

DIPLOJ~ATTNA B~;RTII, n. sp., Plate IV, Fig. 4 .  
Shell dextral, tumiclly and ovately fusiform, colour pale umber or sienna- 

brown, very finely and closely costulated under lens, almost smootli to  tile 
naked eye, spire rapidly attenuate, apex sharp, suture well impressecl 
below; whorls 8, the thrce last swollen and rounded, those near apex 

flat, penuitimate the largest, the last rising slightly towards the aperture, 
which is vertical, broad, and well rounded below, peristome double, very 
thick, continuous, columellar tooth strong. 

Hub.-Base of tlie Enstcri~ Iximalaya, a t  the debouchcment of the Bur- 
$ rowli Itiver, Assam, where i t  was col1ectt:d by MI. J. Burt, after wliom I have 

named it ,  ancl wlio kindly collectecl some otlier iiitercsting sl~ells in tlie 
mmc locality. 

It is n form of thc type D. rliylochcil~ts, Bs., but thc peculiar nttcnuatc 
~ p i r c .  and turnid sllal~c I~vlow arc very clisti~~ctivc. 
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DIPLOMNATINA SHERFAIENSIS, var., Plate  IV,  Fig. 5. 
'A form similar t o  t ha t  from the Peak of Sherfaisip, Nortll Cacl~ar  

Hills, described in J. A. S. B., Vol. X S X I X ,  1870, p. 3, and differing from i t  
only in its much more tumidly fusiform shape and larger size. 

Alt. 0.14, diam. 0.09 in. 
It was very abundant on the Peak of Japvo a t  10,000 ft., and shews an  

interesting divergence from tlie form found a t  the highest elevation of the 
same range further west. On the Peal' of Slliroifurar a t  an  equal altitucle 
but 40 miles to the south-east, the form, with tlie sntne essential characters, 
had again changed into a still larger and more solid shell with n more acu- 
minate spire, yet the differences from the original type are not sufficient 
on which to  found a new species. 

D I P L ~ M ~ I A T ~ A  TUMIDA, var., P la te  IV, Fig.  7. 
Shell elongately fusiform, thin,  pale yellowisl~ green, sculpture very 

faint above, quitedsmooth on the 3 last whorls, spire attenuate, sides flat, 
suture moderate; whorls 8fr to  9, the antepenultimate the  largest, con- 
striction in front, above the aperture, last whorl ascends slightly ; aper- 
ture oval, vertical, peristome double, thickened, slightly reflected, columellar 
toot11 small and remote. 

Alt. 0.22, diam. 0 13 in. 
Zlub.-K6zalrenomih, Nfigii Hills. This shell is a better type of 

this form of Diplonzmati~za than  the very turnid sllell first described from 
Asalu ; the form changes much in different localities, in some beiug much 
more solid and more distinctly and dist:t~ltly sculptured near the apex ; a 
variety from the Eastern Burrail is 0.20" in alt., rich dark amber coloured, 
has the 3 lower wllorls emootll and glassy, the columellar tooth still more 
remote, and the constriction just behind the peristome ; it departs so 
widely from the original type tha t  i t  miglit almost be separated. Accurate 
drawings of a series of specimens are requisite to  shew these gradual c11atiges, 
and these I hope t o  be able t o  give hcreafter. 

DIPLOMMATINA CONVOLUTA, n. sp., Plate IV,  Fig. 8. 
Shell dextral, elongately fusiform, solid, pale yellowish or greenish 

horny, very finely costulated towards the  apex, 2 last whorls smooth, 
striated near the aperture, spire with rather flattened sides, suture im- 
pressed ; whorls 8, antepenultimate the largest, tlie penultimate coiistrictccl 
at  + turn behincl the peristome, the last asee~lcls: very slinrl)ly, co~ltr; tcti~ig 
the breadth of the penul tpa te  very considorably ; apcrtorc sub-vertical, 
lying to  the right of the axis, peristome circular, solid, cloublc, the tooth 
smdl  and situated far withill the columcllur margin, lip scnrccly rcllcctocl. 
Animal not seen. 

Alt. 0.25, clinm. 0.15 in, 
2 
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Hub.-Slopes of the Eastern Burrail a t  about 6,000 ft., tolerably 
abundant. 

A very near ally of D. Jatingam, G-A., from which i t  is readily dis- 
tinguisllable by the situation and reduced size of the columellar process, 
its elongate flat-sided form, and very different sculpture. 

EXPLAhTATION OP PLATE I V  

Fig. 1. 
9 ,  2. 
,, 3. 
,, 4. 
,, 5. 
9 ,  6- 
9 ,  7- 
,) 8. 

Crnspcdotropis$fi,t,briata. With magnified hawing of the leaf-like fringe. 
Alycc~tis scttZptt~rus. 

,, crispatzcs (basal side). 
Diplo~)tmntitrn Bzrvtii. 

9 )  Sherfniensis, var. 
,) tzlmida, type form. 
9 ,  ,, var. 

9 )  cot~ooluta. 

IT.-Note on a partially ossiJied Nasal Septum in Rhinoceros Sondaicus. 
By 0. L. FRASER. 

(Received 1874 ;-Read March 3rd, 1876.) 

(With Plate V.) 
Whilst cleaning the skull of a Rhinoceros Sondaicus lately obtained by 

me in the Sunderbuns, I was much surprised to find a ~a r t i a l l y  ossified 
a ~ p t z ~ m  narium-a structure which I had hitherto loolred upon as solely 
characteristic of the fossil Rhinoceros and for any mention of which in a 
recent species I have lookedin vain ; indeed Cuvier (Oss. foss. Vol. 2, p. 26,) 
distinctly states that no such thing occurs in the recent ones. 

The specimen in question mas a female 5 feet 6 in. high and, though a 
fully adult one (as the size of a fcetus she mas carrying proved), from the 
unworn condition of her teeth she certainly was not old, so that  the ossi- 
fication could not be merely the result of age, as is so very often the case 
with the cartilages and even the tendons of mammals, birds, &c. 

On looking at  some other slrulls, 1 found in two old specimens (one from 
Java, and the other the locality of which is unknown) traces of where such 
a structure might have been but had been destroyed either in cleaning or 
in some other way. I n  a third (not so old as the two preceding but still 
an older one than mine) there is distinct evidence of an exactly similar 
formation to that I am about to describe, though the anterior bone has 
?wen l o ~ t  and part of the posterior portion lyolren away ; this specimen 
WM a190 from the Sunderbuns. 

I n  nomc G or 7 ~kulln of R. indictc~ that I examined there was not the 
mliyl~t,c-st indication of it, the vomer being quite distinct, and tllere being no 
rol~gl~cmnt~d articulating surface on the inner side of the nasals. 





1875.1 i n  Rlr.;~ioceros Soudaicus. 

I n  the  first nlcntio~ied 9 specimen, the  septum, commencing from the 
ethmoid, is ossified for about 8 inches ; it then divides, the  lower 
running t o  within Cii in. of the  maxillo-premaxillary articulation and being 
intimately connected with the  vomer, along whose channel it runs, t h e  
upper portion forming a fringe about an inch deep along the inner surface 
of the conjoined llasal bones (to which i t  is ankylosed) to  within 6+ in. of 
their tip ( the  curved upper walls of the  nasal cartilages being also com- 
pletely ossified and ankylosed t o  the  inner surface of tlie nasals and 
mavillaries for the  same distance) ; here there is a break and the  bone is 
perfectly smooth for a space of 2 inches, when there commences a diamonci 
sllapecl roughened surface, which occupies the  whole of the  remaining 3; in. of 
the  inner side of the  nasals, and on this was articulated the  ossified ter- 
mination of tlie nasal cartilage. This is of subtriangular form and 
consists of a plate of bone 34 in. long, about 14 deep, and a thick. I t s  upper 
cdge is expanded laterally to a width (in i ts  greatest measurement) of 1; in., 
and forms a deep sulcus, into which the  tip of the  nasals and the roughened 
articular surface of their underside fit. The  anterior edge of this bone 
is slightly in advance of tho t ip  of tlie nasals and is 19 in. in advance of t h e  
anterior point of the  przmaxillae, between which point and the lower edge 
of the  septa1 bone there is a distance of one inch. 

I have since seen tlie sltulls of two other specimer~s shot a t  the  same place, 
the  one an adult and the other a younger J This structure was present 
i n  both. 

As can be seen from the accompanying drawing, i t  bears a strong resem- 
blance t o  the  figure given by Prof. Owen (in his Hist. of Brit. Foss. Mamm.) 
of R. leptorhi?zu.c. There is this difference tliat in  R. Zeyto?.l~inus t h e  
ossified terminal portion of the  septum is ankylosed t o  the  nasals, whilst 
in  R .  Sondaicus it is not. This, however, might take place a t  a more 
advanced age, as, in  a foot-note to  p. 3G7, he meiltions t h a t  t h e  bony s e p t ~ u n  
of R. ticorhinzrs is free until the  animal has quite attained maturity. 
Judging, however, from tlie old slrulls of So~zdaicus before mentionecl, I should 
not think tha t  i t  would do so, or i t  wonld still remain ia sitlr in those 
sltulls. Again, Prof. Owen speaks of the edges of tlle septurn of Icpfor~l~it~~cs 
as being complete, whercas in sontlrciczcs they are not. Thcy bear dia t i~ict  
marks of the insertion of tlie posterior cartilage, thus 1e.tcli11g one t o  t l ~ i l ~ l r  
tliat, even if i t  did not alll<glose to  the  nasals, i t  migllt in a vcr). old ; ~ u i -  
ma1 become a complctely ossitied sel)hum. 

Prof. Owcn also (Anat. $ Vertebrates, Vol. I I 1 , p .  356) regards the  cloison 
in Rh. ticlto?,inus as-758icative of the  great develop~nent of tlic l ~ o r n s  
in tha t  species, but in Rh. sondnicus the  l101.n is small (5 or G iuclles as a 
rulc and nevcr exccecling a foot or 18 inches) in the  m ~ l e ,  alltl \\-hat is \,cry 
pcculinr, thc fcillalc has no liorn wliatcver. I clo lrut ~ I I O \ V  oC an: otlrt'r 
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Rhinoceros in which this is the case ; as in Rh.  indiczcs, as well as the  double- 
horned species with which I am acquainted, the  female carries a horn 
or horns, though they are generally smaller than in the male. 

EXPLA.ATATION OF PLATE P. 

Fig. 1. Side view of the skull with the terminal ossification (*) in sitzc. 

,, 2. Section of the skull showing the posterior ossification (**) 
,, 3. Inner or under view of the conjoined nasal bones showing (a) the 

anterior termination of the upper fringe with the ossified nasal cartilages (b. c.) and 
(d) the roughened articular surface for the terminal bone. 

,, 4. Front view of the tip of the nasals with the terminal bone itz situ. 
,, 5. Front view of the bone disconnected. 
,, 6. Upper or ai-ticular surface of ditto. 

V.-On the Scientific Nnmes of the Sind " Ibex," the Mnrlrhor, and fhe 
Indian Antelope.-By W. T. BLBNFORD, I?. R. S., EI U. 8. 

(Received 27th May,-Read June 2nd, 1875.) 

I n  t he  Proceedings of the  Asiatic Society for December last, p. 240, 
Mr. Hume proposed the names of Capra Blythi for the  Sind wild goat or 
ibex, and Capra Je~don i  for the  Sulimrtn variety of the  Marlrhor. The 
former animal is only incidentally mentioned in Jerdon's Mammals of In-  
dia, p. 293, and then i t  is called Cap9.a Cuucasica.* The two forms of Mar- 
khor inhabiting Kashmir and Afghanistan are mentioned by Jerdon, but  
very briefly. As the idea is prevalent in India tha t  neither the  Sind 
goat nor the Suliman Marlthor are known to  naturalists, I think i t  may be 
useful t o  shew that  this view is erroneous, and tha t  neither animal requires 
a new scientific name. 

T O  take the Sind " ibex" first. This animal is, I think, clearly identi- 
cal with the mild goat of Persia, Armenia and the Caucasus, and probably 
of Crete. There is anotlier wild capline animal in the Caucasus, more near- 
ly allied t o  the Alpine and Central Asian species of ibex, and this animal 
is the true Cnp9.u Caucasica. The wild goat of Persia and Sind has long 
been known throughout the civilized world as the source of the genuine 
bezoar,t so greatly famed in former times for its supposed virtue as an 
antidote t o  poison. 

* I t  should he borne in mind that the Sind goat doh not occur east of tho river 
Indns, which was adopted by Dr. Jerdon, in the l'rospectus published at the commcncc- 
mcnt of h i ~  Birds of India,'' RFI the westc~n boundary of the Indian fauna. 

t This word i8 Pvrsian, or mther, a corr~~ption of tho Persian pdznhr, which again 
is derivcd horn Jli-xhr, uscful or profitable (against) poison. 
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B y  many old writers, however, it was supposed t h a t  the  bezoar was 
procured from a 1ti11d of antelope, and Linnzus  confounded t h e  wild goat 
of Persia, the  Pa'-salty (rock-footed), with the  Persian gazelle, the  horns 
of apparently were described by him as those of his Capra hezoartica. 
The first author iv11o gave a clear account of the  bezoar goat was S. G. 
Gmelin, frequently called the younger Gmelin, who obtained a specimen 
in the  Elburz mountains of Northern Persia close to  the  southern coast of 
the  Caspiau Sea. He, however, erroneously stated t h a t  the  females have 
no horns. A head and horns procured by Gmelin were sent t o  St .  Peters- 
burg and carefully described and figured under the  name of A'agrus by 
Pallas in his Spicilegia Zoologica, Fasc. xi, pp. 43-49, tab. v, fig. 2, 3, 
publisllecl in 1776. I n  this paper, which contains a description of Capra 
Sibi?.ica (or as Pi~llas terms it I b e x  nlpizr~~t Sibi~icarum),  Pnllas points ou t  
tha t  the AZqag~us is the  apparent progenitoi., in part  a t  least, of the  domestic 
goat, a view which has been generally admitted. Indeed Gmelin in the  1 3 t h  
edition of the Systema N a t u r z  united the  tame goat, Capra hlrcus, L., with  
the  Byagrzu  of Pallas, under the  name of Caprn eyagl-zcs. 

Scllreber and other writers did little more than adopt t h e  name Cqra  
c z ~ a y ~ u s  and copy Pallas's description and figures, which were repeated with  
an additional representation of the  slcull and horn-cores in Pallas's Zoogra- 
phia Rosso-Asintica. The  only difference shewn by these figures from t h e  
ordinary horns of the  Sind ibex is tha t ,  in the  llead figured by Pallas, t h e  
honls are slightly curved towards each other near the  tips, which is no t  
t h e  case in most Sincl specimens. B u t  any one who has studied ruminants 
Icnows t l ~ a t  trifling variations of this kind occur, and t l ~ a t  the  difference is 
of no importance is shewn by Hutton's remarking* that ,  out of five pairs 
of horns in his possession, three were curved towards each other near the  
tips, and two were not. H e  also saysf t h a t  some horns (of C. ~ y a y r u s )  are 
turned inwards, othcrs outivards, a t  the  extremities. I tllink there can be 
no reasonable doubt but tha t  tlle Sind ibex is identical with C. a y n g ~ u s .  

I t  is quite unnecessary t o  enter further into the  accounts of the  ailimal 
in various European worlrs beyond pointing out the  confi~sion which has 
arisen about its name, and which has doubtless been the  cause of i ts  llom 
receiving an additional synonym. 

I n  the  first Mammalian Catalogue publishecl by t h e  British Museum, 
the  ' List of the  specimens of Maminalia' issued in 1542, tlle name C(yt.o 
eyayrncs does not appear, b u t  certain specimens, which are refasred to  

Cnzccasicn, are said to  be thosc clescribecl by Col. Hamiltoll Smith, was 
one of the  editors of G1%.1's translation of Cuvier's ' Animal I<ingdolll'. 
The rcferences in the Britisli Rluseu~n list under C. Calccnsiccl are ; first : 

* Calct~ttn Jonr, Kat.  IIiut. II., p. 5-11. .t Ibid, p. 523 .  
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Giilcle~:stadt, Act. Petrop. 1779, t. 16-17 ; second : H. Smith, Griffith, A. 
K. V. 571. The first is the original description of Capra Caucasica, an  
animal differing widely from C. cegagrzcs, and having massive horns not  
angulate in front. To  the second I sllall refer immediately. 

I n  the  next British Museum Catalogue, tha t  of the  U~zyulata Xurci- 
peda published in  1852, p. 153, tlie Cnpra Cnucasica of the  former catalogue 
is placed as a synonym under Hirclrs ~ g n y r u s ,  under which name both the  
e 9 a ~ 1 . u ~  of Pallas ancl tlie tame goat, Capl-a hirczts of L i n n ~ u s ,  are included, 
as they mere by Gmelin, and again reference is made t o  Col. Hamilton 
Smitll's description in  Griffith's Animal Kingdom. It thus  appears t h a t  
Dr.  Gray, the  author of both British Museum catalogues, attributes t h e  
mistake about the  name to  Col. Hamilton Smith. B u t  on turning t o  
Griffith's Animal Kingdom, V, p. 357, I find No. 870, Capra Cazrcnsica de- 
scribed as having '' the horns triangular, the  anterior edge obtuse, irregularly 
marked with transverse knots and uniform wrinkles," while C. Qgngrus is 
quite correctly said to  have the  " horns forming an acute angle t o  the  front, 
rounded a t  the back, transversely ribbed, forming an undulating anterior 
edge." It appears to  me that  the  species mere correctly discriminated by 
the older writer, and t h a t  the  mistalce of confounding them is Dr.  Gray's. 

Dr.  Adams obtained the name C. Caucasica from the  British Museum, 
and thus misled Jerdon, who, i t  may be seen, mentions in his Mammals, p. 
292, that  Capra egngrzrs is found i n  Persia and other parts of Central and 
Western Asia ; whilst on Adams's authority, though evidently with some 
doubt, he refers the  wild goat of Sind and Baluchistan t o  C. Caucasica. 

The synonymy given below will shew the confusion which has existed 
at the B1-itish DIuseum as t o  the  name of this species. It figures by  
turns as C q r a  Caucnsicn, C. hirczcs, Hirczcs cegngrzcs, and if I a m  not  mis- 
taken Hircus  gazella. P a r t  of this confusion is I think due t o  t h e  circum- 
stanze tha t  Dr. Gray apparently loolted upon the horns of C, eyngrus as 
those of a tame or feral race, and consequently unitecl them with various 
tame goats. I llave shewn tha t  the  wild C. q n g r u s  was united t o  t h e  
tame C'. hircus by Gmelin, and the same author apparently mixecl up half 
a dozen animals, one of whicli was the  bezoar goat of Persia, in  his Antilope 
gnzellrc.* 

Indian naturalists of a former generation were better acquainted with 
the  wilt1 goat of Western Asia than Dr. Gray appears t o  have bccn. The first 
mention tha t  I can find of the existence of C a p o  aynyrz~s in the  neighbour- 
hood of India is in  a paper by Captain H u t t o  publisl~ecl in the  C d c u t t a  
Journal of Natural History for 1842, where t 7 li; ,..,:ma1 is correctly named, 
ant1 an cxcellcnt description given of i ts  colour a t  different seasons, i ts  
al)pmraace and habits. The :~ccompanying figure is not good. Captain 

C'trl11.n q/rzi11rr u f  Linn:e~~s is. I l~clicrc~,  thc Cnpv Oryx. 
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H u t t o n  also relates t h e  success of some experimeiits made by lii~n as t o  t h e  
effect of crossing t h e  wild Capm Bgagrus with t ame  goats, b u t  h e  is clis- 
inclined t o  believe t h a t  t h e  former is really identical i n  species wi th  tlie 

latter. I n  Hut ton 's  ' Rough  notes on  t h e  Mammals  of Candrthar' i n  tlie 
Journal  of t h e  Society for 184G, he only refers t o  his previous description, 

and mentions t h e  final ~Sesult of his experiments i n  breeding between 

C. regagrzcs and  t ame  goats. T b e  same animal apparently was obtained 

by Sir  A. Burnes i n  Cabool, a n d  was described by  Dr. Lord  i n  Appendix V 
t o  Burnes's work on t h a t  country, p. 386. H e  speaks of it as t h e  Markhor- 

Pazuhu ; t h e  (latter word being perhaps a corruption of Pisang, )  and  notices 

t h a t  it is probably Capva cegagvus. A pair of horns obtained by Sir  A. 
Burnes and named C. czgagrus b y  Blyth is iu t h e  Asiatic Society's collection, 

now t h e  Indian Museum. 

T h e  following synonymy will enable a n y  one to  examine t h e  history 

of the  animal more fully :. other references inight be given, b u t  t h e  greater 

portion of them will be found quoted b y  t h e  authors named. A most  

elaborate account of the habits  of this animal  i n  t h e  Caucasus is given b y  

Kotschy (1. c . ) .  

CAPRA ~aacnus.-The Pa'sang or Persian wild goat. 

6. G. Gmelin, Reise. III.,  p. 493. 
&nr/vtrs, Pallns, Spic. Zool. Fasc. XI, p. 43, Tab. V. fig. 2, 3, (1776). 
Cnztcnsn?t, Pennant, hist. quad. No. 14, p. 51. 
Alltilope gnzelln, Gmel., Syst. Nat. I, p. 190, yavtitlz, nec Cnpm gnzelln, L. 
Cnpvn ngngrlrs, Gmel., Syst. Nat. I, p. 193, pnrt3n. 
&'goeer.os agngvfts, Pall. Zool. Ros. As. I, p. 226, Tab. XVI, fig. 3, 4, 5. 
Copra agng~tis, Schreb. Saugth. V, p. 1266, P1. CCLSXSII.  
~goccros ~gngt.us, Wagner, in Schrcb. Saugth. V, 1, p. 1315.-Ib. Suppl. Pt. IF7, 

p. 502. 
Mnvkhov-Pnetrhtr, Bmncs, Cabool, p. 386, (1842). 
Cqr.n egngr.lis, Hutton, Calcutta Jour. Nat. Hist. 1842, 11, p. 521, P1. XIS ,  (a poor 

figwe of thc whole animal).-J. A. S. B., S V ,  p. 161. 
C w n  Cnltcasicn, Gray, List. BIam. Brit. Mus. (1843) p. 167.-Adt~ms P. Z. S. ~ S S S ,  

p. 525 ; Wanderings of a natlwalist, p. 36. 
Zivcus agngrlrs, Gray, Cat. Ungldata Furcipedn Brit. Nus. (1852), p. 163, yni.t;,tt.- 

Cat. Rum. Blam. (1S72), p. 53, ynrtirrl. 
Cnl,rn hircrrs, Gmp, Cat. Ungulntn Furc. P1. XS, fig. 1, 2, (horns). 
Cnyix agngr.crs, Icotschy, Vcrh. Zool. Bot. Vcr. \Vim, IV, 1SS4, p. 201.-Bl;,sins, 

Saugth. Deutschl. p. 485, fig. 264, (skull and horns). 
? Eir.ors gnrclln, Gmy, Cat. Ran- itInm. p. 53, pnrtiirt. 

* -/ 
Copra rr(/ngr.rrs, Blytll, Cat. nlhm. Nus. As. Soc., p. l i G .  NIL 544, (1S63). 
Cnprn UlytAi, IInmo, I'roc. As. Soc. 1874, p. 240. 
Aisniig, malo, Boz, female, Persian ; Bora, Afghan; X r  (mnlc) nnd flo.n, Shlcihi ; 

Phnshi,~, Bnlnchi. 
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I now turn to the Markhor. The first description of this anirnal was 
given by Wagner, under the name of &goceros (Capm) Talconeri, Hiigel, 
and I may here remark that this name, given in honour of one of the most 
eminent of Indian naturalists, must be adopted for this wild goat, as i t  has 
priority by 3 years over Hutton's name Capra nteynceros ; Wagner's descrip- 
tion having appeared in 1539 in the ' Gelehrte Anzeigen' of Munich. The 
skin and horns described were obtained by Freiherr v. Hiigel from Kashmir. 
The animal mas figured and again described in Wagner's appendix to 
Hiigel's Kashmir, and both figure and description were repeated in the 
snpplement t o  Schreber's Saugethiere by the same author. The references 
are given at  full in the synonymy below. The horns of the typical specimen 
have an unusually open spiral curve." 

Captain Hutton in 1842, described the ' Markhore' or the ' Snake- 
eater' of the Afghans, under the name of Cnpra qnegaceros, in the Calcutta 
Journal of Natural History, and gave a figure of the skull and horns. The 
form here figured is the Afghan variety, in which the spiral is so slight 
that the horns approach a straight line. This is the race for which Mr. 
Hume has proposed the name of C. Jerdoni,t but i t  is clear that  if this 
animal be considered specifically distinct from the Kashmir C. Xnlconeri, 
Hutton's name must be retained for it. The same name C. nzegnceros was 
subsequently given by Cunningham in 1854, (LadLk p. 200), to  the 
Kashmir form, but the author was under the impression that the animal 
was undescribed, and was unacquainted with either Hiigel's or Hutton's 
name. 

The most important question, however, is whether the Kashmir and 
Suliman forms of the Marlthor are specifically' distinct. A t  first i t  appears 
difficult to believe that animals belonging to the same species have in some 
instances horns with the open spiral of a corlrscrem, and in others straight 
horns with only a deep spiral groove. As Mr. Blyth justly says:, the 11or11s 
vary in curve as much as those of the Koodoo do from those of the Impoofo 
(or Eland). But  on the other hand it should be remembered not only that  
both forms of horns have long been perfectly well lrno~vn to naturalists, but 

* So W e r e n t  are these horns from those of most BItirkhor, that some naturalists 
hare  supposed them to have been obtained from a tame goat. But  as has been shcmn 
by Blyth, the spiral in  tame goats is always reversed, the nntcrior ridge jnst ahovc the 
forehead turning inwards or towards the other horn a t  first. I n  thc BIarkhor this 
ridge turns outwards. Judgcd by this test Wagner's figwe represents n mild i\larlchor 
and not n game goat. I have never myself seen M a ~ k h o r  horns with so open a spiral 
as those of Hiigel's type of C. Falcogreri. 

t It ie probable that Mr. EIume's specimens may have been less ~ p i r a l  in f o ~ m  than 
IIutton's type, for the formor are dcsrribed as rcscmbling nn ordiniiry acrcw. Uut as 
I shall shcw, thc prcci~c form of thc horns varicv grcatly. 

1 1'. Z .  8. 1840, p. 80. 



t h a t  tliere are large numbers of them in Enrope. Blyth ,  who mas certainly 

not  clisposerl t o  unite clistinguishn~le forms, was well acqoainted wit11 Loth 
races, so  were Gray,  J c ~ d o n ,  and Atlams, yet  every on? of these naturalists  
lookccl upon the  different fornls of 11orn ns of no specific importance, n o  
other difference having been sliewn t o  exist i n  t h e  animal, and t h e  form of 
t h e  horns varying iu each locality. Tliere was a living male from near 
Peshawar recently (and there may be still) i n  t h e  gardens of t h e  Zoological 
Society of London with very s t rn ig l~ t  horns, differing, if m y  recollection 
is correct, from tlle type  of C. meytrceros of' H u t t o n ,  almost as much as th is  
does from t h e  Kashmir  race, and on a p11otogry)ll published by  Mr. E. 
Ward,  four clistinct forms of Marltllor horns are represented. H u t t o n  i n  
his original description of C. nregnce~os says, " They  (the horns) are spiral- 
l y  twisted b u t  cliffei much in t h e  closeness of t h e  volntions, some turning 
ro~.~ad a straight and  direct axis from the  base t o  t h e  apex, others talring 
a wider or  more circular sweep." Indeecl so notoi.ious is t h e  fact tohat  
tliese horns vary i n  curvature, t ha t  B ly th  for a long t ime loolrecl npon tlle 
animal as a feral race of t ame  goat and not  a t ru ly  wild animal*, and  Vigne, 
who met with t h e  Marlrhor both in  Afgl~Lnis t in  a n d  I<ashmir, and  who 
noticed t h e  difference i n  t h e  horns, pointed ou t  t h a t  no other distinction 
existed in  tlle animal. 

As in  the  case of Cnpra cegngr7l.s I' give t h e  s jnonymy below. I n  th is  
I do not  separate the  two forms, because, so far as I am aware, no  sufficient 
evidence has yet  been arlducecl t o  shew t h a t  they deserve separation. B u t  
slioulcl such evidence hereafter be brought forward, I may repeat t h a t  t h e  
name Crtp1.a Eitlconeri will s tand for the  Z<asllnlir form mitli openly spiral 
horns, and t h a t  of C. ?~te.yncer-os for t h e  S u l i n ~ a n  race with t h e  horns  more 
nearly approaching a s t ra ight  line ; i t  being remembered t h a t  much 
variation exists in  both cases. 

Capna F a ~ c o x ~ r , ~ . - T h e  Xovkhov.  
X ( ~ r f i h o v  gorct, Vigne, Personc~l Nnrrativc of :I rigit lo  Ghuzni, Cnbul, kc. p. 86, and 

vigncttc, p. 67.-Tr:lr.cls ill l<:lshmir, kc., II.,  11. 279. 
&JOC~~-OS ~ C I ~ ~ I Y I )  FIIICOIICI.~, Hiiyl : Wagner, Munch. Gel. h z .  I S ,  p. 430 (1839). 
Afi.XC~o., Blyth P. Z. S. 1840, p. 80 . - ih .  and Mug. Nitt. Hist. VII. 1841, p. 1913, 

note. 
? Ross, Wood, Journey to source of the Oxus, p. 369 (1841). 
DIor.Ll,or, IJui~lcs, C:111ool, p. 387 (18.12)). 
Crrl,~'n ~~rcgnccr~os, EIutton, Calcutta Jonr. Nnt. IIist. 11, p. 533, P1. S S ,  (hol.na), (1842). 

J . A . S . B . , S V . , p .  1G1. 
Ctcpr~~ FoZco~jo,i, Hugcl ; =-&r, Beit,~iigc zur Biiugctli. Fnun. in IIiigcl's 1 i ;~sclnui~ 

p. 579, (with n lithogrnpll of t.hc animal), (1844). 
12'goco.o~ F(iZco)to.i, Wagner, Sclirchor's Siiugcthicro, Suppl. I V ,  1). 499, Tab. 

CCLSSSVII E,-Ib. V, p. 4 G G .  
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Xircus czyagrus, var. 1. Gray, Cat. Ung. Furc. B. M. (1852), p 159. 
Cnprn rrtegnceros, Rapho-chhe, (Markhor) or large mild goat. C u n e g h a m ' s  Ladik, 

p. 199, PI. 17, (1854). 
Hirczts megaceros, Adams, P. Z. S., 1858, p. 525. 
Cnpra grzegnceros, Blyth, Cat. Blan~. Nus. A. S., p. 176 (1863).-Jerdon, Mammals of 

India, p. 291 (1867). 
Hircrts Fnlconer.i, Gray, Cat. Rum. IIam. B. &I. 1872, p. 53. 
Caprn Jerdo~ri, Hume, Proc. A. S. E .  1874, p. 240. 
iUar.Kko,; Afghan : Rn-che, (Rawa-che and Rapho-che 8 and $! ), Ladhk. 

I have already referred to  the  Capg.ar bezoarticn of Linnaeus. Tllis 
was founded on the  various accounts of the  bezoar goat given by older 
writers, amongst whom mas Aldrovandi. Blyth has derived the  specific 
name bezoartica, which he adopts* for the  common Indian antelope, from 
Aldl-ovandi, and Je rdont  has followed Blyth in  this as in most questions of 
mammalian nomenclature, so t h a t  in  both lists this animal stands as  A&- 
lope bezonrtica, Aldrcvandi. 

Now there is no rule more generally admitted, amongst English zoologists 
a t  least, than tha t  specific rrames given before the  publication of the  12 th  
edition of L i n n ~ u s ' s  Systema N a t u r s  i n  1766 are invalid.$ Aldrovandi$ 
dates from 1621. 

* Cat. Ifam. Mus. As. Soc. p. 171, No. 628. 
t DIarn. Ind. p. 255, No. 228. 
f Unless there is agreement amongst naturalists as to the adoption of rules for 

nomcnclature, it is evident that the sole object of a scientific tc~minology, that all peo- 
ple of whatever race, despite difference of language, should employ the clame term for 
the same animal, plant, mineral, &c., would not be gained. Any one would suppose 
that this is a self-evident proposition and that it  is to the advantage of all naturalists to 
agree to fixed rules of nomenclature, but, strange to say, it  is incredibly clifficult to 
induce many to consent to any rules. So long as the absurd idea exists that spccies 
and genus-makers have rights which require protection, 80 long will anarchy prevail. 
The law of priority is established for gcneral convenience and to enforce a fixed 
nomenclature, not to commemorate the makcrs of species. 

Thc rules drawn up by a Committee of the Eritish Association in 1842 (Rept. Brit. 
As. 1842, p. 106) and approved, with slight alterations, by another Committee of the 
same hody in 1865 (Rept. B. As. 1865, p. 25) are the faircst yet proposed for regulating 
scientific nomenclature, and they should bc adopted m t i l  other rules are established by 
general consent. To  many naturalists in  India thcse rules do not appear to be known, 
and I may therefore be excused for refcrring to them. Thc rules of Linnzus are 
republished at  the comrnenccment of the " Nomcnclator Zoologicus" of Agassiz, but so 
many of them have becn brokcn habitually for yearq !hat they have becomc obsolete. 
Had they hcrn enforccd, zoological nomenclat~nc would never have hccomc the chaos 
it now is, and much advantagc would I think 1)c gaincd if thcy were better h o w n  than 
tliry are, and thcir gcreral spirit a t  least adoptcd. 

4 Aldrovandi, Quad. Dis. p. 256, under C(tpra bczoarticn, gives a figure probably 
n~carlt for tkc Indian antclopc, but in the text hc describes several species, one of them 
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The Capra bezoartica of Linnmus is thus  described " Caprn Zezoarticn 
corlti6us teretibus arctcntis totis n7z1zzclntir, gtcln bn~.bata." The  bearded 

&in, and the description of the  animal's habits refer, I tlrinlc, t o  the  bezoar 
goat of Persia, Cnp7.a ~gny~.zcs, wl~ilst  the  round arczeate horns arc 
those of a Gazel l~,  and very possil~ly those of Gnzelln szcb~z6ttl6rosn, the  
species found in Persia. The descril)tion cannot possibly be made to  agrec 
with the Indian antelope. 

The first clescription of the  Indian antelope published after t h e  a p ~ e a r -  
ance of the  12th erlition of L i n n ~ u s  is t h a t  of Pallas, whose first fasciculus 
of the  Spicilegia Zoologica, published in 17G7, contains a monograph of t h e  
genus Antilope. The Indian antelope is there described as A, cervicnprn, 
p. 18, No. 16, and figured in Tab. I. and 11. The  bezonvtica of the  same 
monograph No. II., p. 14, is apparently an oryx. 

Gmelin, Schreber, Wagner, and almost all continental writers have 
adopted Pallas's name for tlie species, and it has undoubted priority ovcr 
all others. The same name appears t o  have been used by moat English 
writers until lately. E i ro r  in this case, as in t l ~ a t  of Capra agngrzcs, is t o  
be traced apparently t o  the  British Museum Catalogues,* in wliich t h e  
species was nameci Cervicnpra lezoavtica upon a well known principle, 
wliicl~ although admissible, is extremely ol)jectiolrable, tha t  of converting 
the specific name into a generic term and coining a new specific term. This  
was in the  catalogue of 1843, in  which the only species retained under tho 
genus Antilope was A. nzela~npzcs. I n  both the  subsequent catalogues, 
those of 1852 and 1872, the  Indian antelope is made the  sole member of the  
genus Antilope, Sundevall's genus Bpyceros  being employed for A. melaljz- 
~ C S ,  but  instead of restoring Psllas's specitic name, Dr. Gray has in violation 
of all rule retained his own (01. Altlrovnndi's ) most objectionable sppcllation 
bezoartica. It is a question whether this name shoulcl be preserved a t  all, 
in  the first place it is misleading, as the Indian antelope is not the bezoar 
goat, and in the second place i t  leads to  confusion because the  aliilnal is 170t 

the  Capra bezoa~.ticn of Linuzus ; but if t l ~ e  antelope be placed in the gellus 
Antilope, there can be no question tha t  its proper name is A .  c e r ~ i c ~ p ~ . ~ .  

There remains, I~owever, one question to  be decided, and tha t  is, wlletller 

A. cervicnp2.a is correctly made the  type of tlrc geuus Alztilore. Tlris 
genus was not employed by Linnzus, \\rho placed tlle species of antelope 
ltnown to him, with the goats, under Cop9.n. The modern gelllls nlust 
therefore be derived from Pallas, wlio, as all-early mentioned, publisllecl a 

probably the wild goat O S Z & X .  I t  is evident t11.t he n1~a11t to give thc name f~ 

the animal from which bezosr was ol~t:linc~cl, and ho figl~rcd the Indian antclope u ~ ~ d e r  
tho ~nistaken iden that it mas the real bczonr-prodr~rin? nnim,ll. 

* List Sp. M:im. H. RC., 18.43, p. 159.-Cnt. Rlnm. Ungl~lntn Ftucipccl:~, 1832, 
p. 66.-CELL. Rum, Rlam. 1872, p. 40. 
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monograph of Antilope in 1767, (Spit. 2001. No. I.) This monograph 

includes 16 species, the last of which is A. cervicaprcc. 
The old Linnsan rule is that  when a genus is divided, the majority of 

the species shall be retained under the old generic name, and a new name 
be given to the smaller section. There is another rule adopted by some 
naturalists, riz., t o  keep the generic name for the species first placed in the 
list by the original au t l~or  of the genus. This last rule l ~ a s  led t o  abs~~rd i -  
ties, and, as Dr. Giinther lias shewn, i t  would rencler the common crococlile 
the t ~ p e  of the genus Lacerta. Practically i t  lias been usual to  allow any 
one dividing one of the old genera into several t o  retain the original name 
for wl~ichever section he thought best, and the old geoerii: name has usually 
been preserved for the best known species and its affines. 

The first naturalist who divided tlie old genus Antilope mas Blainville,* 
who in 1816 broke i t  up into 9 zeneric groups. I n  the first of thesq, Atati- 
lope, he retained 3 species, A. cervicnyra, A.  saign, and A. gutturosa. 'l'he 
next author who divided the genus, Hamilton Slnith, retained the same 
s~ec ies  with some additions, but this is of small importance. Blainville 
also established a genus Ce~vicap~*a containing a very miscellaneous collec- 
tion of species ; A. dama, A. redunca, A. oreotragus, A. saltiana, A. sums- 
frensis, A. puadricornis, and several others. 

Of the three species left in the genus Antilope by Blainville, A. saiga 
was made into a distinct genus by Gray in 1843, and A. gutturosa appears 
t o  belong to Guzella and not to  restricted Atititope. It is placed in 
Gazella by Sundevall and Sir V. Brooke, wllilst Gray in his later catalogues 
associates i t  with Procapra picticnzt(1a of Hodgson, a form which must I 
tltink also be referred to  the gazelles. The sole remaining representative 
of the genus Antilope is consecluently the Indian antelope, which cannot be 
assigned to the genus Cervicnpg.a, because i t  was not placed in that  genus 
by Blainville, who first used the name, nor is i t  congeneric with any of the 
species assigned t o  Cevvicapra by Blainville. Gray's genus Cervicnprcc falls 
t o  the ground, because if the name be used a t  all, i t  can only be employed 
for Ulainville's genus or part of Blainville's genus. On all grounds, there- 
fore, i t  appears tha t  the correct generic and specific name of the Indian 
antelope is Antilope cel.vicnpra. 

* Eul. Soc. Phil. 1816, p. 74. I have not ncccss to this work and quotc from 
W ; I ~ ~ W  and Fitzinger. 



VI.-On sowe recent Er*irie9?cc o f  tAe Pariation of t l e  Sun's Heat.-Ry 
HENBY F. B L , ~ N P O ~ D ,  &teoro~oyist to  the Gouemzvzent o f  India.  

(Received June 1st ;-Read June 2nd, 1875.) 

Sillce tile British Association meeting a t  Brighton in  1872, a t  which 
ITr .  IIeldrum brought t o  notice the  fact tha t  the  Cyclones of the  Indian 
ocean vary in  frequency with the  period of sun-spot freclnency, several at-  
tempts have been made to  trace out the eviclcnce of a similar periodicity in 
other ineteorological plie~~omena. Mr. Meldruin and Mr.  Norman Lockyer 
have clone tliis in the case of the rainfall, \vith the  result of shewing t h a t  in  
the  Mauritius, Australia, South Africa and some other parts of tlie world 
such n rariation is to  be detected more or less distinctly in  the  registers. 
And Pyofessor ICiippen has arrived a t  a similar conclusion in the  case of 
air temperature, a ~*esult  on ~vl~icl i  I shall have again to  offer some remarlts 
in the sequel. All tllese results ~ o i n t  t o  the  conclusion tha t  the  radiation 
of tlie sun is not appreciably constant from year t o  year," but  varies with 
the  appearance ancl physical state of his surface. 

Long prior to any of these discoveries, the  possible variation of t h e  
sun's heat and of i ts  influence on the earth had been the  subject of specula- 
tion among solar physicists. According t o  Professor Wolf, (as quoted by 
Professor Icijppen,) Hiccioli, in 165 1, shortly after the  first discovery of sun- 
spots, surmised tha t  some coincidence might exist between them and terres- 
trial weather c h a ~ ~ g e s .  Sir TVllliam Herscl~ell endeavoured to  establish such 
a connexion by discussing one of their remote effects, viz , the  rise nnd fall 
in the  price of wheat in past years. Sabine established a connexion between 
the so1:lr-spot period and t l ~ a t  of magnetic storms ; Fri tz  between the former 
nncl the  frecluency of auroras ; and finally, in 1567, Mr. Joseph Baxendell of 
IIanchester succeeded in tracing out  a distinct ancl very strilring relation 
betmeen tlie number of the  sun spots, and the ratio tliat exists between the  
(litTerence of the mean maxiiniun temperature of solar radiation and ' the  
mean maximum air temperature on the one l ~ a n d ,  and t h a t  of the  mean 
temperatures of the air and of evaporation on the  other. 

All tliese investigations, i t  will be noticed, have dealt with the  problem 
in an indirect form : tha t  of Mr. Baxendell being, however, the  most direct, 
and perhaps as dircct as the  data a t  his command (six years observations 
of t l ~ e  Radcliffe observatory. and five years of N r .  IIacltcrct11's register a t  
Eccles near M a n c h e s t e r ~ ~ ~ 1 c l  admit of. The  causes t l ~ n t  ilrterfere wit11 the  
direct transmission of t l ~ e  sun's lieat t o  t l ~ e  eartll's surlace are so powerful nlrd 
a t  the same time so variable, tljat even with inore perfect inst~.uments than 

* As mna nasrlmcd l)y ATr. ATcrch in his clnbornte trcatise on Solar 1icilt in the 
ISth T ~ l t ~ l n c  of thc " S~~iithuoniun Colltribulions to I<no\\rlc,dgo." 
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we possess a t  present, i t  is not to  be expected t h a t  in English latitudes and 
under her variable and cloudy skies, t h e  temperature of the  solar heat in- 
cident on the  earth's surface, recorded a t  two stations only, should coincide 
a t  all distinctly in  variation with t h a t  of the  heat emitted from the  sun. 
Still, by a very ingenious treatment of the  data,  Mr. Baxendell succeeded 
in s]lewing, with great pr~babi l i ty ,  tha t  the  sun's radiation varied in  inten- 
sity directly with the  observed number of the  spots during the  years 1859 
t o  1866. 

It was still desirable, however, t h a t  further and more direct proof should 
be obtained, and it is obvious tha t  for such a purpose, no country offers more 
favourable conditions than India  ; and fortunately, owing in no small degree 
t o  the  urgent representations of this Society in past years, the  means pro- 
vided by the Government of Bengal, in  the  establishment of systematic 
observations throughout its provinces, have pu t  it in  my power t o  bring 
before the Society this evening, evidence, wl~ich if not absolutely conclusive, 
a t  least leaves, I think, bu t  little room for doubt, tha t  the  old speculations 
are t rue ;  and t h a t  the  sun's heat varies from year t o  year, t o  such a n  
extent as must appreciably affect terrestrial phenomena. 

Registers of the  readings of a maximum thermometer, t h e  bulb of 
which is coated with lamp-black and which is enclosed in  an exhausted 
tube," were commenced a t  a few stations in Bengal in  the  latter par t  of 
1867 or the  beginning of 1868 ; a t  others the  observations mere begun i n  
subsequent years. The  instruments are freely exposed t o  the  sun's rays, 
supported on forked sticlrs a t  a height of one foot above the  ground* and 
their readings have been recorded on all days, whether clear or cloudy. 
Being very fragile, and expoeecl without protection, they are unfortunately 
very subject to  breakage, and although therefore their registers extend in 
most cases over a period of six or seven years, I can find bu t  one station on 
my list a t  which t h e  register has been kept continuously for more than five 
years with one and the same instrument. This fact very much reduces the  
quantity of data available for discussion. It appears tha t ,  from some cause 
a t  present unexplained, these thermometers, made by the best London malrers, 
sometimes differ in their readings to  the  extent of several degrees (I have 
known differences of 10" and 15') when exposed under apparently identical 
circumstances ; and there have been hitherto no means of comparing them 
together in Calcutta in the only effectual way, viz., by exposing them side 
by side t o  the  solar radiation, and correcting all t o  some one instrument, 
arbitrarily selected as a standard. I n  dealipcc with the  registers then, I 

* I n  one of these tubcs which I opened, (that of a thermomcter by Messrs. 
N ~ g r c t t i  and Znmbra,) I found the residual air to have a pressnrc at  t l ~ n  freezing point 
of 1.26 ins. a b o ~ ~ t  f.q11:11 to n vncmim of ;,. 

t At Itoorkee thc instrument i~ abollt 4 fcct ahovc thc gro~lnd. 
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been obliged t o  restrict my comparison t o  those of consecutive years 
tha t  have been recorcled with t l ~ e  same instrument, and wherever an instru- 
ment has lasted over a single twelvemontli o i ~ l y  or less, i t s  register has 
been totally set aside. 

Tile nest  necessary is t o  eliminate as far as possible from 
the  individual registers, tliose irregularities which are due t o  variations in  
the  state of tlie sky. This, however, can be done but  very imperfectly, 
otlleswise than on the mean of a very large number of observations. It 
results from the actinometric observations of Pouillet, K l m t z ,  Quetelet and 
Altl~aus,  tha t  with a vertical sun, and a sky free from all visible cloud or 
haze, the  proportion of solar heat t h a t  penetrates the  whole thickness of 
the  atmosphere, and is therefore effective a t  sea-level, does not  amount t o  
more than two-thirds or a t  tlie utmost three-fourths of t h a t  w11ich reaches 
tlle exterior of our atmospl~ere. Herscliell estimates it a t  t h e  former quan- 
t i ty.  But in India, the  a t m o ~ ~ ~ h e r e ,  when cloudless t o  the  eye, is by  110 

means so diathermanous ns is here assumed. Sometimes for many days 
together, with settled weather and a cloudless slty, the  sun thermometer 
gives steady maximum readings, not differing more than one or two degrees. 
A day follows on which there is a good cleal of cloud, and perhaps some rain, 
and the diathermancy of tlie atmosl)liere is so increased in  the  intervals of 
t h e  clouds, tha t  the  sun-thermometer ~Segisters 10' or 15" above any of i ts  
previous readings. Such cases occur frequently in all tlie registers. It is 
probable therefore tha t  on days registered as cloudless, not  less than  half 
t l ~ e  solar radiation and frequently much more is absorbed by  t h e  atmo- 
sphere. I n  order t o  obtain data tha t  shall be fairly compnmble, I have i n  
most cases selected tliose days on which the slcy was eitlier cloudless a t  10 
A. nr. and 4 P. M., or had on tlie average not more than one-fifth of cloud. 
I n  the case of the  two comparatively cloucly stations Silchar and P o r t  
Blair, I have been obliged t o  extend these l imits;  in the former case t o  three 
tenths, in tlie latter t o  one half. Tlie monsoon months, J u n e  to  September, 
are omitted in these tables. 

Another method of proceeding which I have adopted in order t o  verify 
these results is t o  talre the  two highest readings recorded in  eacli rnolltll 
(including the monsoon montlis) as tlie data for comparison. 

The four following tables give tlie results. I n  Tables I. and 11. tile 
comparison is restricted to  tlie registers of tliose stntiolls and yeass ill 
wllicli tlie same instrument llas been reacl c o n t i ~ i u o u s l ~  for a t  least t ~ v o  
consecutive calendar years. $lie diil'erences of eacli pair of years are given 

W T  
se~ara te ly  for e:lcli stahon, and the  means of the  whole. Tliis metliod of 
comparison, however, admits of a very small portion only of the  data beillg 
utilized, since i t  excludes all broken years, and therefore in Tables 111. nlld 
IV. I have adopted a modified course of proceeding, wliicli admits tllcac. 
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I have talren first for each station separately the temperature differences of 
each pair of holnonymous months in consecutive years, rejecting as before 
all those in which the instrument has been changed in t l ~ c  interval ; and 
next the mean of all the differences thus obtained for the same pnir of 
months. A rise of temperature is indicated by + , a fall by -. 

TULE I ,-Dferences o f  n~tntrnl ateam o f  black-bulb tenzperatzsres zuitlh a 
clecw s l y  (as  abotie d~$aed). 

Port Blair. .............. 
Cuttack, ................ 
Chittagong, ............ 
Dacca, .................. 

. . . . . . . . . . . .  Hazaribagh, 
Berhampore, . . . . . . . . . . . .  
Patna, .................. 
DIonghyr, .............. ................ Silchar, ................ Roorkee, 

Snms, 
Means, 

TABLE 11.-D~ferences o f  annzcnl qneans of two hiyhest black bulb tem- 
peratures ~ n o n t l ~ l y  . 

.............. Port Blair, 
C~~ttnck, ................ 
C,%ittagong, ............ 
Dacca, .................. 
Il:ixnribngh, ............ 
Bcrhampore, ............ 
P:rtna, .................. 
Blonghyr, .............. 
Hilr,h:ir, ................ ................ lioorkcc, 
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TABLE 111 . A.- D8flrences of nton.thly glzenns of  black-bulb ~~~~~~~~~~~~es 
with clcnr sky . 

.............. Port  Blair. 
Cuttack. ................ 
Chittngong. .............. 
Jessore. ................ 
Dacca. .................. 
Hazaribagh. ............ 
Berhampore. ............ 
Silchar. ................ .............. Blonghys) 
I'atna. .................. 
Roorkee) ................ 

Mcans. 

.2.5 

. 1.4 
+0 '5  

-- 3.3 
--O.S 
-- 11.3 

0 

.9.7 
- 3 %  

MARCII . 

--2-7 

+ 2.5 
-4 4 2  

t 3 . 2  
. 3.4 

----- 
-0 .9  

. 
Port Blair, .............. 
Cuttnck, ................ 
Cllittagong, .............. 
Jessore, ................ 
Dacca, .................. 
Hazaribngh, ............ 
Berhamporc, ............ 
Silchar, ................ 
Blonghyr, .............. 
Pntna, .................. 
lloorkee, ................ 

lceans, 

+ 7.2 
--0.7 

-- 0.5 

+ 2.4 

--.-.- 

+ 1.6 

t 2.2 

+ 20.2 

+ 8.0 

+ 4.9 

+3 '9  

+ 0.5 
t 1 5  

-- 6.8  

4 

+ 2.8 

+ 8.2 

- 1.5 
+ 3% 

+ 0.9 - 

+ 5.4 

- 2'3 
+ 1.6 

- 0  

- 
+1.1 

Port Blair. .............. ................ 1 C'r~ttnck. ............ Cl~i t lngon~.  . Jcssorc. ................ t 2.7 
l~.lc.c..l. .................. 
'I:~znril)agh. ............ + 5'0 
Brrhnnlporc, ............ 
Silt.11.1r. ............... 

-- 5.0 
.4.7 

-- 1.7 

-- 5.1 
. 5 1  
~ 4 . 8  

--0.2 

RIon~hyr ,  .............. 
1 1 :  ................ .............. Rool.licl?, 

nIcxn$ 

+ 0.8 

+ P . 8  - 2 . 3 1  - U . i !  - 1 . 7  

-4 .8  
+ 0.5 

+4.3 

- 3.1 
- 1.0 
- 1.b 

- 0.3 --_ 
+ 10.2 

- - 
+ B ,  0 

-3 -8  1 + 2.1 

+ 4.0 
- 0'4 

- 2.1 
-3 .4  

- 1 

-7.1  
+ 0.2 
- 1.5 

+ 0'2 
- 4 . 7  
+ 1.1.1 
+ 1.9 

, - 1 .i.3 
8-- - 
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APRIL . 

Port Blair, ............ 
Cuttack, ................ 
Cwttagong. ............ 
Jessore. ................ 
Dacca. ................ 
Hazaribagh. ............ 
Berhampore. ............ 
Silchar. ................ 
Jlonghyr. .............. 
I'atna. ................ 
Hoorkee. ................ 

Means. 

Roorkee, ................ + 6.1 --8.1 

STATIONS . 

Port Blair, .............. 
Cuttack, ................ 
Chlttagong, .............. 

.......... J I . -  e, ..... , 
L ~ ~ c L  i ,  ..... . ............ 
H n z ~ ~ i \ \ l ~ h ,  ............ 
j I h ~ ~ n p ~ l e ,  ............ 
b i l~h i~ r ,  ................ 
Monghyr, .............. .................. Patnn, 

1872-3 

-- 3.9 
. 2.0 

-- 2.9 
.6'3 

-- 6'0 

1870-1 

-- 3.2 
--0.6 
-- 0.2 

-- 4'0 
+1.7 

--3.5 
+ 1'9 

1873-4 

+ l a 0  
+ 2.3 
. 1.7 

0 
-- 6 ' 2  
+5.7 
+5.3 

Port  Blair. ..............-- 
Ciittack. ................ 
Ch~tt:tgong, .............. 
.TI.R.oII-, ................ 
I).~s( 2. .................. 
II.~z.rril)agh, ............ 
I.l,rh.irnpore, ............ ................ Silr.h.rr. 
filon~hj-r, .............. 
I'.ltr~:\, .................. 
I.oorkt.r., ................ 

blcans, 

1868-9 

+ 4'2 

t 1 0 ' 0  

+ 8.4 

1871-2 

...... 

+ 2.7 
+ 1.8 

+ 5.1 

-- 7.3 
+ 1.4 
-- 2.5 

- 8.0 

+ 6.0 

+ 10.6 

+ 9'0 

+ 8.4 

1.7 

- 7.0 

- 4'4 
- 5'0 

- 4.6 

1869-70 

+ 3.8 

- 2 1  
+ 3.6 

-- 0'3 

- 3'8 
- 5'6 

- 0.6 

+ 0'3 
-\, " .. 
- 2'9 

+ 4'6 --.--------- 
- 1.7 

+ 4'0 
+ 2.5 
+ 2.4 

+ 4'7 
- 4.1 
- 1.9 
+ 6.4 

+ 3.8 
+ 2.7 

+ 4.0 
+ 4.1 

+ 2.6 

+ 4.6 

+ 4.0 

-- 8.8 
+ 0.2 
- 4.3 

- 2.3 
- 6.9 
-12.7 
- 1.3 

- 1.3 
- 4.7 
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NOVEMBER . 

TABLE I11 . B.-Mean monthly and agznual dverences  of black-bulb 
te?l,peratures wi th  a clear sky . 

1873.4 . 

+ 2.1 
--- 1.8 
+ 3.1 

-- 0.8 
-- 7.9 
--4.3 
+ 15.4 

+ 0.3 
+ 0.8 

+ 4 . 6  
- 1.4 
- 1'4 

- 0'4 
- 5 . 7  
- 5 . 1  
+ 15.5 

+ 1 . 3  

+ 0.9 

1872.3 . 

. 2 1  
+ 1.2 
. 1.8 

-- 1.9 
-- 3.6 
--13.4 
-- 4.0 . 

. 3 5  -- . 3.6 

. 4.8 
+ 1'7 
- 0'7 

- 2.3 
- 0.4 
..I 0.9 - 0-3 

- 6.3 

- 2.9 

&IOSTHS . 

January, ......... , ... ., . 
February, . . . . . . . . . , . . . .  
March , ............... , . .  
April, ..............,. , . 
&lay, ...............,.. . October, ............. , , 
November, ............. T 
December, .............. 

Suma, 
hll.n8, 

STATIONB . 

Port Blair, .............. 
Cuttack, ................ 
Chittngong, .............. 
Jessore, .................. 
Dacca, .................. 
Hazaribagh, .............. 
Berhampore, ............ 
Silchar, .................. 
Nonghyr, ................ 
Patna, .................. 
Roorkee, ................ 

&an, 

Port Blair. . . . . . . . . . . . . . . - -  
Cuttack. ................ 
Chittagong, .............. 
Jessore, .................. ... Dacca, .............. '. 
Hazaribagh, .............. 
Berhampore, ............ 
Silchar. .................. 
Monghyr, ................ 
Patna. .......... '. ....... 
Roorkee, ................ 

Means, 

1870.1 . 

. 0.5 

+ 4.8 

+ 2.8 

+ 2.1 

+ 4.3 

- 2.6 
+ 2.3 

1.7 

+ 3.4 
- 4.8 

+ 0.5 
+ 8.5 

+ 1.2 

--- 

1868.9 . 

+ 1.6 
+ 8.0 
+ 9.0 
+ 7.5 
+ 9.1 

4.5 
' Z 2.2 

+ 1.2 

1871.2 . 

+ 4.6 

1868.g . 

. 6.4 

. 1 2  
-- 0.5 

. 2.8 
-- 0.3 

1869.70. 

-.----.--- 

+ 0.8 

+ 6.7 

+ 4'8 

+ 3.9 

- 2-5 
- 2.6 

+ 0.2 

- 0.7 
- 3.4 
- 3.5 

+ 1.3 ------ - 1.6 

1869.70 . 

+ 2.4 
. 0.9 
+ 1.1 
+ 1.1 
+ 1.1 
+ 8.4 
+ 1.3 
+ 2.3 

--. 
. 2.2 I ; ::: 

. 2.3 

+ 0.1 

+ 1.9 
-- 6.9 
-- 0.8 

i:i- 

+ 6.2 
+ 0.3 

+ 2.0 

+ 0-2 

+ 2.2 

+ 29.7 + 16.8 
+ 3'7 1 + 2.1 

. 0.5 

+ 4.6 

+ 5.4 

+ 3.5 

-- 1.4 + 2.6 .12.7 8.9 
. 0.2 ( + 0.3 . 1.6 1.1 

.... 

1870.1 . 
---- 

+ 1.3 
+ 0.8 
+ 2.8 
-- 0.2 
-- 2.2 
-- 1.7 
. 0.6 
. 1.6 

---..-- 
I- 

-- 3.8 I + 0.4 1 -- 5.3 
-- 3.8 
-- 2.3 
+ 0.2 
+ 2.G 
+ 4.0 
4 3.6 
+ 2.2 

+ 2.1 -- 3.6 
-- 0.7 
-- 2.6 
-- 0.7 
-- 4.7  
-- 3.6 
-- 2.9 

. 1 . 7  
-- 0.2 
-- 2.5 
+ 2 . 7  
+ 0 . 3  
+ 0 . 9  



25 H . F . Illanford-011 so11ze 9. ecent Eviclence of  t72.c [No . 1. 

TABLE IT . A.- Dgerences of monthly means of two Aighest black-bulb tem- 
peratwres in consecutive years . 

JANUARY . 

.............. Port Bl;~ir, 
('uttnck. ................ ............ Chitt.lgong. 
.Tessore1 ................ 
1).1rr.1 ................... 

. . . . . . . . . . . .  JI.lx.crih.~gh. 

. . . . . . . . . . . .  I.r.i.h.~rnporr~ 
hilr bar. . . . . . . . . . . . . . . . .  
i l lor~ghjr.  . . . . . . . . . . . . . .  
1'at r1.1. .................. 
I;oi.rk~r.~ . . . . . . . . . . . . . . . .  

FEBRUARY . 

STATIONS . 

Port  Blair, .............. 
Cuttnck, ................ 
Chittagong, ............ 

................ Jessore, 
Dacca, .................. 
Hazi~ribagh, ............ 
Bt~rhnmpore, ............ 
Silchar, ................ 
l longhyr, .............. 
Pntna, .................. 
Iloorkee, ................ 

1872-3 

A. 

+ 7.8 
. 1 3  

-- 0.9 

+ 4.5 

- 

1868-9 

+ 1.0 

-- 3.0 

+ 17.0 

.... 

1873-4 

-- 13.0 
-- 0.1 
+ 1.4 

-- 4'7 
.4*0 
.8.5 
+ 1.0 

-- 10.1 .-. 

1871-2 

-- 3.5 
-- 2.0 

+ 0'6 

-- 3.2 
-- 3.0 
-- 1.0 

-- 4'0 

sums, 
Y~ULS, 

1869-70 1870-1 I . 

- 3.0 Port Blair. .............. 
Cuttack. ................ 
Chittagong, ............ 
Jcusore, ................ 

+ 15.0 
+ 5.0 

0 

+ 9.0 
-- 6.7 

+ 2'5 
-- 7.0 

.5*0 
- 2.3 
+ 4'6 

+ 0.6 

-- 1.0 

+ 3'4 

..... 

-- 1.0 

-- 2.5 

-- 3.0 
.2'0 

+ 2.0 --. 
. 1.2 
- 0 . 2  

Dacca, .................. 
Haznribagh, ............ 

... . . . . . . . .  Berhampore, : 
Silchnr, ................ 
BIonghy~, .............. 
Patna, .................. 
Koorkee, ................ 

S I I ~ S ,  
/leans, 

. 16.1 + 10.1 

. 2.3 r+ 2.5 
. 6.5 
. 1.3 

+ 3 . 6  
, - 0.5 

+ 3.5 

- 9.5 

- 7.2 
- 8.6 

- 0.6 

. 38.0 
- 4 . 7  

+ 7.4 
- 1.4 

+ 0.6 
- 2 . 5  
- 6 7  - 0.2 

- 3.5 
- 10.5 

+ 4.5 
+ 20.0 

- 
+ 32.4 
+ 10.8 

+ 2.0 

- 10.8 

- 4.0 - 26.1 + 8.6 
- 0.8 - 3.7 1 + 2.1 

+ 0.5 

-- 
- 11.7 
- 1.9 

- 24'6 
- 3.1 

------ - 
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APRIL . 

............... Port Rlnir. ................ Catt.1~1~. 
Chittilgong. . . . . . . . . . . . . . .  
J('s3orc. .................. 
D.l(*(YI. .................. 
I-1.tiz.tril)ngh. . . . . . . . . . . . . . .  
Ilc1.11.1rnporc. . . . . . . . . . . . .  
Silr11.1r. .................. 
BIonghyr. . . . . . . . . . . . . . . . .  

?.?. l'.ltll.l. . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . .  l~ovrkcc. 

STATIONS . 
... 

Port Blair, .............. 
Cuttack, ................ 
Chittagong, ............ 
Jessore, ................ 
Dacca, .................. 
H;iznlihagh, ............ 
Berllnmpore, ............ 
Silcliar, ................ 
ItIonghyl; .............. 
Patna, .................. 
Roorkec, ................ 

Slims, 
Means, 

-- 0.5 

+ 10.5 

+ 2.5 

+ 12 5 
+ 4.2 

A 1 5  
+ 6.6 

+ 0.4 
- 8.0 
+ 9.0 
- 6.5 

- 1.0 

Port Blair. .............. 
Cuttacli. ................ 
Chittagong, .............. 
Jessore, . . . . . . . . . . . . . . . . . .  
Dacca. .................. 
H:~zkuibagh, .............. 
Ecrhnmpore, ............ 
Silchnr. .................. 
3Ionglq-r. ................ 
I':itlia. .................. 
Iioorkee, ................ 

--5.0 
+ 1'9 
-- 6'9 

- 1.9 
- 1 . 2  
- 2'0 
t 8 . 5  

+ 2 . 4  

+ 7'5 

+ 0'5 

... 

- 4.2 
- 0.5 

+ 4.0 
-- 4'2 

+ 1.6 

+ 1.2 
- 2.0 

+ 3.5 

+ 1.5 
+ 7'5 

+ 3.0 

- 2.0 Snms. 

-- 2.5 
-- 7'0 
- 0 

- 3'1 
- 6.0 

+ 8.5 
- 7'0 

- 2.0 
----.---- 

+ 5.0 

0 
+ 2.2 

. 3.5 

-- 0.4 
-- 2.0 

. 4 2  
-- 7.5 

-- 4.5 

.-.-.-.- 

Itirnna, 
+ 8.0 + 15.5 

--2.5 
+ 3.0 
+ 1.7 

+ 1.4 
--4.0 
.6.7 
+ 10.0 

--7.1 -..- 

-- 3'0 
+ 1.0 
+ 5'6 

+ 1.4 
+ 2'0 

-- 5.5 
+ 1.5 

+ 1'5 

-20.1 

. 4'2 

. 0.5 

-- 3.2 
-- 3.5 

+ 3.2 

-- 6.7 
-- 4.5 

0 

-- 3.7 

+ 3.7 + 4'5 
+ 0.9 1 + 

0 6  

+ 10 ( + 3.9 

. 18.4 . 18.G 

. 2.6 1 . 3.7 

- 2.5 . - 0.3 
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JULY . 

Port Blair. .............. 
Cuttack. .............. ............ Chittagong. 
Jessoro. .............. 
Dacca. .................. 
Hazaribagh. ............ 
Berhampore, ............ 
Silchar. ................ 
Monghyr, ............ ................... Patna 
Roorkee, ................ 

Sums, 
&~IS,  

1872-3 

--- 
. 0.2 
-- 3.4 

. 5.7 
.4'2 
+ 1.7 
-- 1.0 

+ 11.1 ..... 
- 1 . 7  
. 0 2 

1871-2 

-- 3'5 
-- 4.5 

+ 0'1 

-- 3-5 

- 1 1 . 4  
. 2.8 

STATIONB . 
- -  .. 
Port Blair, .............. 
Cuttack, ................ 
Chittagong, ............ 
Jessore, ................ 
Dacca, ................ 
Hazaribagh, ............ 
Berhampore, ............ 
Silchar, ................ 
Blonghyr, .............. 
Patna, ................ 
Roorkee, ................ 

Sums, 
Means, 

+ 0.5 
+ 10.0 

+ 5.0 
+ 16.5 

- 
+ 32.0 
+ 8'0 

+ 3.0 
+ 3.7 
- 1'4 

+ 8.1 
+ 0.5 

1873-4 

+ 11.0 
+ 4.9 
+ 3.7 

+ 4.1 
.2.2 
-- 4.5 
+ 7.5 

-- 12.1 
+ 12.4 
+ 1.5 

+ 3'0 1 - 2.2 
- 0'9 

Berhampore, ............ - 1.5 - 9.7 + 6.5 
Silchar. .................. 
Monghyr, ................ + 6.5 - 6.5 - 1.0 
I'atna, .................. + 6.5 
ltoorkee, ................ + 3'1 + 1.0 

Gums. + 13.0 - 7.5 

+ 2.2 
- 3'6 

+ 7.0 

- 3.0 

+ 2% 
+ 0 6  

- 2.0 

- 5.0 

. 5.7 
-- 3'0 

- 4.9 

+ 14.4 
+ 0.4 

+ 2.0 

1870-1 

+ 1'5 
-- 1'4 

+ 3'1 
-- 8.0 
. 3 5  
+ 9.5 

1868-9 

-- 5.0 
+ 0'5 

0 
+ 0.5 
- 2.7 
- 2.0 
+ 1.0 

- 0.6 - -  

-- 3.5 

- 6.0 

+ 6'6 

-- 2.0 
--10.9 
+ 1'7 

- 1 6  
--10.5 

Port  Blair. .............. 
Cuttak .................. 
Chittagong, .............. 
Jessore, .................. 
Dacca. .................. 
Hnzaribagh, .............. 

1869-70 

--.-..... 

+ 3.0 

+ 7.0 

+ 0.9 
+ 3.6 

- 0.9 
- 9.5 
- 7.0 
+ 7.0 

+ 2.8 -- 
- 3'1 
- 0.4 

- 4.0 - 6.9 
- 1-3 ( - 0.9 

+ 1.5 

-- 2.0 
-- 4.5 

- 
- 1 1 ' 0  
. 2.8 

.9.6 
+ 0.6 
+ 1.3 

+ 2'4 
+ 2.2 
+ 3.5 
+ 6.6 

- 1.2 
___. 

+ 4'8 
+ 0.6 

-- 2.0 + 0.5 ', . 3.0 - . .  
+ 8'0 - 1 ' 3  
+ 2.7 . 0.2 
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1870-1 

- 4'0 
- 0.4 

- 3'4 

- 1.0 
+ 8.0 
- 3'0 

- 0.6 ----- 
- 2.3 
- 0.3 

1871-2 

+ 7.6 
- 0.5 

+ 0.4 

- 11'0 

- 3.6 
- 0.9 

Port Blair. .............. 
Cuttack. ................ 
Chittagong, .............. 
Jessore, .................. 
Dacca. .................. 
Haxaribagh. .............. .............. Berhampore, 
Silchar. .................. 
Monghyr, ................ 
Patna. .................. 
Roorkee, ................ 

Sums, 
Means, 

Port Blair. .............. 
Cuttack. ................ 
Chittagong, .............. 
Jessore, .................. 
Dacca. .................. 
Hazaribaore, ............ 
Bcrhamp ................. 
Siluhar. .................. ............. blonghyr, r. 
Patna, .................. 
Roorkee, ................ 

, Sun's, 
Means, 

1869-70 

. .  
+ 6.0 

- 2.1 

+ 7'0 

+ 3.0 

+ 13.9 
+ 3.6 

STATIONS . 

Port Blair. .............. 
Cuttack. ................ 
Chittngong, ............ 
Jessore. ................ 
Dacca. .................. 
Haznribagh, ............ 
Berhampore, ............ 
Silchar, ................ .............. Blonghyr, .................. Patna, 
Roorkee, ................ 

sums, 
Means, 

1872-3 

+ - 0.9 
- 1 

- 0.1 
+ 1'5 - 11.2 
+ 2.6 

+ 0.7 

- 8.7 - 1.1 

1868-9 

- 1 

- 6.5 
+ 8.0' 

+ 0.6 
+ 1'5 

- 
+ 3.5 
+ 0.7 

+ 4.0 
- 4.7 
+ 3, !I 

+ 5.6 
- 4 ' 2  
+ 2.0 
+ 14'5 

+ 4.3 

+ 25.4 
+ 3.2 

1 

-13.0 
- 4'8 

0 

- 3.5 
- 4 5  
- 1.5 

0 

-27.3 
- 3.9 

-- 5.5 

0 
+ 1.5 

- 6.5 
- 2.0 

-12'5 
.. 2.5 

+ 2'0 

+ 1.5 
+ 1.2 

:-"+ 6.0 - 3.0 

- - 
+ 6.7 
+ 1.3 

1873-4 

0 . 5 0  
+ 0.1 
+ 4'0 

+ 2.9 
- 7'6 
+ 4.0 
+ 16'6 

+ 2.7 

+ 21'7 
+ 2.7 

+ 2.0 

+ 7.9 

+ 6.5 

+ 6.5 

- 7.5 

+ 14'4 
+ 2.9 

+ 9.2 
+ 7'4 

- 0.6 

+ 3.5 

-------- 
+ 19.5 
+ 4.9 

+ 4.0 

+ 2.7 

+ 0.5 

- 1.5 

- 6.0 - - 0.3 
-0 .1  

- 3'0 
+ 0.8 
- 3.9 

+ 1.6 
- 4.7 
-12.0 
- 1'5 

- 4.1 

-26.8 
- 3.3 

+ 1.5 
- 4.2 

- 0.6 

- 3.5 
- 2.5 - 5 

+ 3.5 

- 8.3 
- 1.0 

+ 2.5 
0 
0 

+ 0.4 
- 2.0 
-12.5 
- 3.0 

- 8.9 -------- 
-23.6 
- 2.9 

+ 5.2 
- 4.8 

+Oa9 

0 

+ 1.3 
+ 0.3 

+ 1.5 
- 4 . 4  
- 1 - 3  

- 6.9 
- 0.5 
- 9'0 
+ 14'0 

+ 0'7 

- 4.9 
- 0 . 6  
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TABLE IV.  B.-Xean ~ltonthltj and  annual dgerences of ntaxi~nwnt black- 
bulb temperatures. 

The results obtained by these four different methods, resting on two 
distinct kinds of data, agree then, in shewing a very decided variation 
of the  incident solar heat ; a variation which, in  the  epoch of i ts  rnaximu~n 
npproximately, its rapid rise before t h a t  maximum and slower decline 
after it, agrees with the  variation curve of the solar spots. Table 111 being 
based on a far larger quantity of data than either of the  others, probably 
gives the most trustworthy results. The curve obtained from this  table is 
given in the adjoining figure. 

1873-4. 

- 4.7 - 3.1 
- 3'2 
- 0.5 
- 0'5 
- 1.1 
+ 1.5 
+ 0.6 
+ 2.8 
+ 2.7 
+ 3.2 
- (r.6 - 
- 2.9 
- 0.2 

1872-3. 

----- 

+ 2.5 
+ 2'1 
- 2.2 
- 3.7 
- 0.3 
+ 0.9 
- 0.2 
- 0.4 
- 2.9 
- 1.1 
- 3.3 
- 2.9 - 
- 1  
- 0.9 

1870-1. 

- 1.3 - 0.8 
- 0'8 
+ 0.8 
+ 2.5 
- 1.2 
- 0'2 
- 0'9 
- 0'9 
- 0'3 
- 3.9 
- 1.0 
-- 

-11.6 
- 0'9 

1869-70. 

- 0.2 
- 2.9 
+ 6.4 
+ 0.9 
+ 3.9 
+ 7.6 
+ 2'7 
- 1.3 
- 1.9 
+ 3.3 
- 2.9 
- 0.1 
- - 

+ 21.6 
+ 1 %  

- 
UONTHS., 

January, ................ 
February,. ............... 
March, .................. 
April, .................. 
May, .................... 
June,. ................... 
July, .................... 
August,.. . . . . . . . . . . . . . . . .  
September, .............. 
October, ................ 
November, .............. 
December, .............. 

Yearly sums, 
Dlcans, 

1871-2. 

- 2.3 
- 3.7 
- 0.2 
- 2.6 
- 0.1 
+ 2.7 
+ 2.5 
+ 0.G 
+ 3.4 
- 0'9 
+ 4.9 
+ 0.3 
-- 
- 0.5 

0 

1868-9. 

----- 
+ 5.0 
+ 10.8 
+ 5.7 
+ 4.2 
+ 4.0 
+ 3.9 
- 2'8 
+ 8.0  
+ 3.3 
+ 0.7 
- 2.5 
+ 1.3 

-- 
+ 41.6 
+ 3.5 
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W h a t  prol~ortion the  variation may bear to  the  total incident heat, the  
present data of course cannot sholv ; and in order to  lrnow this, we must 
alvait the regular actinoinetric observations which it is t o  be hopcd lnny be 
undcrtakell a t  the  new Solar Observatory undcr Col. Tennarit a t  Simla. 
B u t  judging from the present results, it would certainly appear probable 
tha t  the  variation is such as inust exercise a very appreciable influence on 
the  l9eteorology of our earth. " It is a dynamical law absolutely univers:~l 
and one which extends beyond the  domain of mere dynamics, tha t  all 
periodicity in tlie action of a cause, propagates itself into every, even the  
remotest effect of tha t  cause, througll whatever chain of interrnecliate arrange- 
ments the  action is carried out."" 

I f  then the sun's radiation vary directly with the  number of the  spots 
and prominences, every other meteorological phenomenon must lilrewise SO 

vary, rainfall and temperature included, and we have tlierefore a priori 
grounds for the  validity of Meldrum, Lockyer, and Kiippeu's cliscoveries. 
With regarcl to  the  rainfall, the coincidence of its variation with tha t  of tlle 
sun spots llas been only partially verified by the data ; but  seeing tha t  the  
rainfall of tlie larger part of the world has not been td ren  into considera- 
tion in the  comparison, tliis is no more than we should expect. I11 India, 
for instance, the  registers of most of the  few stations tha t  have been com- 
pared, fail to  conform to  the  supposed law, bu t  India  is bu t  a small part  of 
tlie region on which precipitation talres place during the  StV. monsoon, and 
I have shewn in a former volun~e of tliis Journal, tha t  tliere are inclependent 
grounds for believing, tha t  owing to  protracted variations in the  clistribution 
of atmospheric pressure in different years, (from wliat causes arising we are 
a t  present unable to  determine,) deficient rainfall in one part  of the  monsoon 
area is probably compensated in great part by an excessive rainfall elsewhere. 
As far as the coinciclence has been establisliecl, the quantity of rain tha t  falls, 
varies directly with the intensity of the sun's radiation ; in other words, with 
the  qiiantity of energy received from the sun, whicli of course determines tlle 
quantity of water evaporated and afterwards conclensed. 

This consideration appears to  me to throw solne light on the  appnrent- 
ly anomalous variation of temperature detected by Professor 1Coppen.t. 
H c  finds that ,  in tlie tropics, the maxi~nuin temperatiire coincides, not \\lit11 
the maximum of the sun-spots, but inore nearly with their minimum ; mliicli, 
however, it preccdes by + to  1+ years. His  inference, partly based on tliis 
fact, ancl partly on his erroneous idea of the nature of the  spots, is the  
revcrse of tha t  which 61:; ,vs from tlle facts now adduced. H e  eoncludcs 
tllat tlle spots are a11 indication of the  diminislicd radiittion of tlle son, 

* IIcrschcl's ' IIctcorology,' p. 137.  
.t Zcitsch. 11. Ocatcrr. Gcscl1~cll:ift fur J[c,tcorologi,., ITol. VIIT, pp. 241 nllJ 2.57. 

5 
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and adopts the  earlier hypothesis of' De  la Lande and of Zollner tha t  they are 
soliclified scoriaceous masses floating on the glowing fluid surface [" Schollen 
fest-gewordener Stoffe auf der glul~endfliissigen Sonnenkugel"]. The  great 
discovery of Chacornac and Loclryer in 1865, that the  spots are produced by 
a down-rush of the cooled external atmosphere of the  sun, woulcl seem t o  be 
unknown to  him. 

The spots being then, in all probability, an indication of increased ra- 
diation, how is this t o  be reconciled with the  facts ascertained by  Professor 
Kappen. Possibly, I thinlr, in this way. The temperatures clealt with by 
Professor Koppen are of course those of the  lowest s t ra tum of the  atmo- 
sphere a t  land stations ; and must be determined, not by the quantity of heat 
t h a t  falls on tlle exterior of the    la net, but on tha t  which penetrates t o  tlie 
earth's surface, chiefly to the  land surface of tlie globe. The  greater part 
of the  earth's surface being, homevei., one of water, the  principal immediate 
effect of the  increased heat must be to  increase the  evaporation, ancl there- 
fore, as a subsequent process, the  cloud and the  rainfall. Now a cloudy 
atmosphere intercepts the  greater part of the  solar heat ; and t h e  re-evapora- 
tion of the fallen rain lowers the  temperature of the  surface from wliicll i t  
evaporates and tha t  of the  stratum of the air in contact with it. The hcat 
liberated by cloud condensation doubtless raises the  temperature of the air 
a t  the  altitude of the  cloudy stratum ; but, a t  the  same time, we have two 
causes a t  work, equally tending to  depress tha t  of tlie lowest stratum. As 
a consequence, an  increased formation of vapour, ancl therefore of rain, fol- 
lowing on an increase of radiation, might be expected t o  coincide with a 
low air-temperature on the surface of the  land. 

It is needless t o  point out t h a t  a vast train of enquiry is opened up by 
the  fact, once established, t h a t  tlie solar heat unclergoes a perioclical varia- 
tion. It is I believe of high importance t o  Meteorology, or will be so when the 
amount of the  variation shall have been ascertained in terms of absolute mea- 
surement, and it affords a strong additional incentive t o  the  establisliment 
of an observatory in India, such as have already bcen founded uncler the  
less favoured skies of Germany and on the Roclry mountains, for obsel-ving 
and measuring the  variations of the  sun. These and tlleir immediate effects 
are, by prerogative, the  study of the  tropics. 

P. S. Jztly 12tll.-Since the  foregoing paper mas read, I have examined 
the  register of Darjiling ; a station wllich, although frerluently obscured by 
clo~id, has the  advantage over stations on tlie plains, tha t  it is above tlle 
levcl of Ilic dust 11nzc t l ~ a t  al)sorbs so much ol&!lcpolar heat over the  latter. 
I have rliscussecl the  registers by a metliocl somewhat diff't.rellt from either 
of those followed in the body of the paper, win., 1)y selecting tlle tllrec high- 
est recorded sun  temperatures in each half month, deducting frorn each tlle 
maxin~um temperature of the air in the  shade on the same days, aild taking 
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the  mean of the s i r  differences t o  represent tlie solar intensity of the  month. 
The result, as will be seen from the following table, is in colnplete accord- 
ance ~ v i t h  t h a t  previously arrived a t  from other data. 'J&e same thermo- 
meter lias been in  use throughout. 

TABLE V.-~Yolnr intensity nt Dn9jiliug. 

VII.-Notes on tlze Geology of ynvt of the DnJEn Hills, Assn~n  ; Zntc7:l visited 
hy the libl-ce z~~zrlcr .Bf.igndier-General STAFF OR^, 0. B.-By M n j o ~  
H. H. GODWIN-AUSTEN, 3'. B. G. S., E: 2. S., &c.,  Deputy Sig~crin- 
tendent Topogr.np?~icnl Szb~,uey of Azdia. 

(Received June lath,-Read July 7th, 1875.) 

(With Plate VI.)  
N y  survey duties with the  late expedition into the  portion of t . 1 ~  

Eastern Himalaya known as tlie Dafla Rills gave me an opportui~ity of 
making a few notes on tlre geology of this portion of the  North-eastcrn fron- 
tier, of which so little is lrilown up to  tlie present time. 

Froin tlie Brahinaputra near BislinAtll ancl Dunsiri Mulrl~, the  outer 
range of the  Tertiary sandstones is well sccn, the  steep scarps slien~ing white 
against the densc forest with which thcy are covered. I first entered this 
outer range by a route up the bed of tlie Dnrpang stream, a tributary of 
the  Picliola, when proceeding to  clear the  hill Dihirhi Pdrbat for ,z Trig- 
onometricxl station. U t e r  leaving Borpathar, the  road leads over the  plain 
in a direction FVNW., and after 5 miles the  shallow bed of the Darpaiig is  
followed up ancl leads dircctly by a narrow gorge into the 11ills : these rise 
soddcnly from the lcvcl plain of recent detritus, no outlying bccls of latar 
age bci i~g seen here. 

STATIONS. 

---- 
Jan~laiy, . . . . 
February, . . . . 
DInrch, . . . . 
April, . . 
Dlay, . . " 
June, . . . ' . 
July, . . . . 
August, . . , . 
Scptcrnbcr, . . . . 
Octobcr, . . . . 
Novcml)er, . . . . 
December, . . .. 

Ycnr, . . 

1873. 

59.2 
62.3 
62. 
62.8 
63.8 
62.5 
60.8 
60. 
62.3 
63.3  
W.3 
53.8 
60.8 

1870. 

- 

62.2 
67. 
63.3 
70.8 
71.5 
65.5 
62.5 
59. 

1874. 

57.8 
56.5 
58.2 
55.7 
59.8  
50.2 
56.3 
57.8 
59.3 
60.8 
63.3 
60.5 - 
58% 

1871. 

57.8 
62.2 
63.3 
6 k 2  
67.8 
68. 
66.2 
65.7 
69.3 
68.2 
67.3 
GG.3 
65.5 

1876. 

-- 
62.3 
60.3 
57'8 
G0'2 

.-, 

1872. 

----- 
67.7 
62.8 
63.5 
63.2 
66.8 
67.3 
65.7 
66.8 
63.7 
70. 
62.5 
69. - - -  
64.9 
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Tlle strata dip about 20" NW., and consist of thick-bedded fine sand- 
stones with stlings of water-worn pebbles here and there, but no conglo- 
merate was seen ; t h e y  weather on the higher ridges into spheroiclal masses 
indented with small holes, in a precisely similar manner t o  the upper sand- 
stones of the Burrail range. The most conspicuous beds are of a very pale 
grey colour with black grains. Pieces of lignite are commonly found i n  sitzr 
and lying in the beds of the water-courses. The ravines are bounded by 
very steep sides, and are deep ancl gloomy. Looking from Dihirhi P i rba t  
westward, the fringing range of the sandstones is well seen, rising a t  Goru- 
sntia or Peak 1 of the G. T. S. into a sharp scarpecl point 3,319 feet high, 
but the ridge descends here ancl there on the line of strike t o  below 1000 
feet. It presents the same feature all along of a steep scarp towards the 
 lai ins, and of a slope dipping 20"-25' NNFV. towards the main mass of the 
mountains on the north, from which i t  is separated by a broad valley or 
" dhlin" clrained by the Pomah. This dl l i~n is cut up by numerous ravines 
and low ridges all buried i n  dense forest. 

To  tlie eastwardp3 miles from Dihirhi PBrbat, the sandstone ridge is 
much subdued. A change taltes place in the  strike of the mountain mass, 
and a broad forest-clad plateau, much iiltersectecl by ravines and about 200 
feet above the plains, extends as far as the gorges of the Dikrang a t  Har- 
matti. On this side, the Borpani and Dikrang on their SW.-NE. courses 
represent and take up the continuation of the Pomah Dhun. A t  Harmatti 
is seen another quite recent deposit, in an alluvial plateau of sand, clay, and 
boulders, i n  which land for a tea-garden has been talren up. It corre- 
sponds t o  similar terraces in the Western Bhutan Duare, as those on the 
Jholdaka, &c., but is nowhere more than 30 to  40 feet above the river bed, 
and is found fringing the olcler rock slopes for some distance up the valley 
and t o  the eastward. I t  lies against a broad extent of very low in t r i c~ t e  
hills, which, from this towarc1.j the east, are a conspicuous feature. The 
very hurried examination I was able t o  malre of these beds near Harmatti  
shewed them t o  be ferruginous-colourecl sandstones and thiclr conglo- 
merate bcds resting on fine blue grey sancly beds ~ l i ~ p i r ~ ~  6" t o  South-east- 
ward. No lignite was seen i n  situ, but rolled pieces were common in the 
bed of tlie stream, evidently brought down some distance. A t  Harmatti 
similar 1,eds dip 15' SE. ; they appear t o  mc  t o  represent the newest beds 
of tlri3 Tertiary scrics, herc extending out into the plains beyond the strike 
of the 1st  01. Dihirhi Yarbat line of elevation. This line is talrcn up agsin 
enst of the Ijikran!: by a low ~midgc which bounds th? river on the SE. as far 
m the great bend i t  takes 10 rnilcs above the junction of tlie Borpani. 

Lv;rving thc ~tockade st t l ~ i s  junction, the winding bccl of the S i l~ j i~ l i  
i?r foll~w~:cl, a n d  tllir 1: miles f:~rtller is joined by the Niosi, a much larger 
otrc.;rln. In  tlre bccl of t11e last, the gravels are founcl to  be a great mixture 
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of gneiss, clay shales, and dark-coloured sai~dstones belonging-to a diffe- 
rent series of rocks, with a few pebbles from Tertiary sanclstones, shewing 
that  the river must cut through the whole series of stratified rocks up t o  
the rnetamorphics. Tliis I afterwards found to  be tlie 'fnct. I found here 
several pieces of silicified mood (a large grass) 8 inches in diameter. The 
first exposed section, seen about four miles further up the  Fibjuli, presented 
the Tertiary sandstones with a high dip, 75OSE by S. : these are here very 
dark and hard, thiclr-bedded, with a slight violet t int.  They contain no 
pebbles, and are of a different cliamcter from the outer or Dihirhi group 
of beds. A t  the low pass over into the H a r j i ~ l i  they are thin-bedded, softer, 
and vertical. Passiiig on northward, on t he  SE.  spur from TBnir Peak, 
the sandstones are horizontal, and evidently roll over a t  the Peak t o  35" 
NW., which is the dip all along the crest of this second ridge. Crossing it 
and proceeding down the spur to the Dilrrang, a t  the few places where the  
sandstone is uncovered, the dip has become liigh t o  the North-west-ward. 

Bu t  i t  was on the Dilrrang itself that  the most interesting section 
was obtained. On following up the first and eastern stream on the  right 
bank of that  river near Camp No. 6, below the  village of Shikhi (Phekfis), 
the first trace of ail older series of rocks was found, about a quarter of 
a mile up the bed, where a clarlr, liard, heavy sandstone occurs, vertical 
with a NE.-SW. strilte. Tlie soft Tertiary sandstones immediately suc- 
ceed, having a local dip E. b ~ -  S. 750 : they are much crushed, very tliick 
bedded and inicaceous, with scattered small pebbles, and they appear the  
ecluivalents of the sandstones of Diliirhi. Proceeding up the bed of tlie 
nest stream (the largest, wliich I shall, for the sake of distinction, call the 
Tinir  jilli,becaine i t  drains the nortlieril face of the T h i r  ridge), we first 
come upon tlie Tertiary saridstones nearly perpendicular, strike SW.-NE. ; 
a very few yards further on are clay shales, very dark and cnrbonaceous, 
dip 70" liigli, NFV. Some 50 yards further up tlie stream, the dip mas 
reversed to  75O ESE., with considcrable crushing, and here occnrred a 
tliiclr seam of black carbonaceous shale 6 to  G feet thick, interstratitiecl with 
c1:u.k close-grained sandstones ; this can be traced alollg tlle strilre NNE.- 
SSW. for 200 yards, as i t  crosses the bed of the stream three times. It 
is r:itl~cr a crushed splintery coal than a shale, and no doubt would 
prove bettcr below tlie surface. Whcre now exposedit is e i t l~cr  in t l ~ e  water 
or just oat of it, in fact, to sce i t  a t  all one lias t o  wade up thc becl of tile 
stream, the jungle on the banks being too tliicli t o  move about ill. . 

I t  was lnost ii1tere:ting to coune on these rocks in tliis position, as they 
0 

are no cloubt tl~cr rcprcsent;rtivcs of tlie DanlGdn Series 1atc.l~ es:~nlinc(l alld 
\vorlced out a1o11~ t l ~ c  biisc of tlic Darjeeling and Wcstcrll B l ~ i ~ t i ~ l  l ~ ~ o t l l ~ t ~ i ~ ~ ~  
by Mr. k'. 1i. RInllet," i~ l l l l  first iioticcd by Dr. J. D. IIookcr ill 1~4'3, 

* JIcmoirs of tho Crcologicnl Sluvry of Incii:~, Yol. XI, I't. I. 
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P;~nknbil.i. - The coal seam has exactly the  flalry structure described by 
Mr.  Mallet. Tlie crushing t o  which i t  has been exposed has apparently 
altered its original and probably even thickness, both the  upper and lower 
surfaces being waved irregularly, so tha t  it never retains the  same thickness 
for many yards together along the  strilcc. I could no t  find time t o  follow 
t h e  ravine further, but, a t  the  head of the  valley, a full section of these beds 
would be found along the  low ridge connecting the  'llCnir Lampah with the  
Misa PLrbat ridge. The boulders ancl gravel consisted principally of (1) 
tlle hard sandstone of a pale blue slaty colour, the  darkest often speclcled 
with minute grains of quartz (?) ; (2) a few of the  soft Tertiary sandstones, 
bu t  tllese apparently soon get ground away ; (3) a very hard lighter coloured 
roclc of the DamGda Series ; (4) some hard conglomerate ; and (5) a few of 
gneiss from the ridge on the north side of this valley, on which is the  little 
hamlet of DQpil. 

I am inclined to  think there is unconformity between this Damfida 
series and the sandstones, bu t  tlie crushing is great and renders i t  very 
difficult to make out clearly ; exposed sections being so very scarce. There 
cannot, however, be here a greater thiclrness of Damlidas than  1000 feet in  
the  area intervening between the  sandstones and the  quartzites and gneiss. 
Overlying tlie denuded outcrop of the  Damliclas, in this lateral valley, is 
a mass of sandy clay and large sub-angular blocks (some 15 feet long) of 
the  harder strata and qusrtzitic sandstones, &c. ; this, combined with the  
dense forest, affords a geologist few opportunities of seeing much. The  
TQnir jGli marlrs the  junction of the stratified roclcs and the  metamorphic 
skies,  for some distance, by i ts  wicle open valley, the  breadth correspond- 
ing with the  outcrop of the  whole Damfida series. The  valley of the  
Dilrrang corresponds with the  continuation of this outcrop for a long dis- 
tance to  the NE. ; its very probable extension westward is marked on tlie 
map by several streams excavated on the main line of strike, along the  
base of the  gneissic rocks. 

Having once found this thick carbonaceous seam,* it was very easy t o  
follow i t  up. It crosses the Dilrrang in  a NE. direction and shews on 
the left banlc close t o  the  suspension bridge, beyond wllich it leaves the 
river and becomes covered up with alluvial clcposits. Down the  Dikrang 
from tllis spot, a set of very hard compact sandstone strata, perpencli- 
cular and shewing metamorphism, is exposed along t h e  bed of the  river, 
and, ~ b o l l t  half a mile down, their junction with the  unaltered soft Tertiary 
sandstones is capitally displayed on the right baglc. The  latter rocks 
have a high southerly dip, and although having tlie same 3trilce, gave me a 
still ntronger impression of their unconformity. 

* This coal wor~ld hnvc to bc worked up into an artificial fuel, such as is doscribed 
by Mr. JlaLlet at  page GO of his memoir. 



To the DamQdas, cluartzitic beds succeecl, some very white, b u t  I no- 
mherc found an actual contact. On the  road to the  bridge built by t l ~ o  fo iw 
above Camp No. 6, a dark green roclc is conspicuous by its very trappean 
appearance : a t  the  bridge a very white quartzite unclerlies it, dipping 55" SE.  
These metamorphic rocl<s have a regular strike SW.-NE., nowhere bet- 
ter  seen than from ZorhpiltG ; tha t  peak with the  pealrs of DorlrorpiltG and 
Sl~engorh lying in  the  main axis of elevation in a true NE.--SW. line. 
The metamorphics seem to  pass by degrees into micaceous scliists~and horn- 
blendic gneiss (wllich was iioticrd 3 niiles above the bridge), and then into  
true granite wit11 large feldspatliic crystals, very silnilar to  tha t  of the  North 
Kliiisi Hills, a t  the  Kollong rock, &c. The peaks of Misa PBrbat and 
Shcngorh are of this granite. Near Camp 9, under Nanang's village, t h e  
gneiss was veiny talcose, talc occurring in picces of an inch square or more. 
T l ~ e  qusrtziteb, mica scliists, kc., probably represent Mallet's '< Daling 
Sc'rics." 

Rivev-terraces of Receizt Amye.-Near the  junction of the  T j n i r  jGli 
with tlie Dilrrang, a higher and a lower terrace are well-marlred features : 
they are cornposcd of sand, clay, and large transported bloclrs, more o r  
less rouncled. T h e  lowest is well see11 on the left bank about 2 0  feet 
above tlle river bed a t  Camp 6. The highest, between t h a t  and tlie 
bridge about one mile above, has a thiclrness of some 125 feet. Their 
deposition here no doubt occurred during the  period of glacial exten- 
sion throughout tlie Himalayan Range, and thcy would naturally liave 
accumulated more a t  tlie junctions of large lateral valleys than  elsewhere. 
Tlle remains of these terraces are to  be traced a t  intervals up the  valley, 
notably a t  Pachitah, but  the higl~est is not seen iu the  valley below Na- 
nang's village and above the junction of the  Nihmtay. 

The Bzw~oi Govge.-At the  clecp pool where the  Tertiary sandstones 
are first seen on the left bank there is  an interesting section. The  beds 
arc clipping about 50' towards tlie plains ; the  dcnuded surface is s~noot l l  
and undulating, and here not more than 8 to  10 feet above the  water level 
(March). Proceeding up the river about n quarter of a mile t o  the  next large 
pool, the same section is again seen, but  the  upper surface of denuded sand- 
stone is there quite 15 to  20 feet above the river, shewing a very consicler- 
able slope of the old earth-surface from tlic Iiills. On this surfilce rests a 
very recent series of iron-coloured sai~cls and gravels, quite 6 0  or 70 feet 
thick, nearly l~o~~izon ta l ,  but  tlie very slight inclii~e is towards the  Soutll- 
ward. These beds alylt against the  older roclrs, wliicll soon colnlllcllce to 
rise into well-maiked spurs from tlie outermost range. 

Tlicse compnrativcly recent clcposits are no doubt thc  sanlc as thoso 
composing tlic platcnn a t  Bchkli Ten-gnrdon, miles out in the  plnill towards 
tllc Urunaputra, and also of the Bisl~nAth plain. About 300 yards below 
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the  first deep pool (where our camp mas pitched), near tlre head of the  
next rapid, tlie last of the  Tertiary roclcs is exposed in  the  water and about 
a foot out of i t ,  and dips south about 70°, t h e  s t ra ta  apparently 
falling over into a sharp uniclinal. This feature I have introduced into 
the  section from Harmatti  to  the  TBnir Ridge as i t  probably extends along 
tlie whole base of the  hills, bu t  is covered with the  more recent alluvial 
deposits. 

To the west of the  Bnrroi, the  sandstone range has a general dip 
NE., bu t  a very conspicuous longitudinal roll occurs a t  the  second large 
ravine west of the  main gorge. The strata immediately east  of this ravine 
dip 50" W., while in tlie main gorge of the  Burroi they have a general 
easterly underlie, but  are a good deal crushed ancl exhibit high dips. To  
the west the  beds are much less disturbed and again assame regular dips of 
30" t o  40' northerly, the whole series gradually ascending tomards Gorusut- 
t ia t o  tlie main longitudinal axis of elevation. Lsoking a t  the  hills 20 
miles to  the  west of the Burroi, the  dip of the  lowest outer range appeared 
20° southerly, producing a long even slope towards tlie plains. 

T h e  Bisnn'th Plain.-I first came on this remarkable portion of the  
country, on the  road between Rangsali and Burigaon, just after crossing the  
Borgang, which has a wide sandy bed, but  a volume of .water not  more than 
half tha t  of the  Burroi. The rise is sudden out of the  " kaclir" land of the  
former river, and about 20 to  23 feet, succeeded a t  from 200 to 300 yards 
by another of perhaps 3 feet, but very distinctly marked. The surface is 
perfectly flat, covered with a thin growth of grass, a few of the  highest 
 talks of which may be about 6 or 7 feet high, but  it is a short grass for 
Assam. Patches of forest of a few acres in extent are clotted about here 
and there, their limits very defined ancl generally round or oval in  shape. 
The plateau ends abruptly on its southern side, tomards the  Brahmaputra, 
but  its edge is irregular in  outline, having hecn scooped into by the  river in 
its wanderings from side to  side. Traces of t h e  former channel occur in tlie 
re-entering angles, i n  long crescentic pieces of water fringed with marsh 
and high reeds and grasses; these extend mile after mile to  tlie main 
river. The view from the plateau, especially off the  baclr of an  elephant, 
is very fine, the  dead level surface stretching afar, the line of horizon only 
twoken here and there by a solitary tree or by the embankment of some old 
tanlr, for the day has been when all this area was tl~iclrly studded with villaqes. 
The low scarps of the  dry nulla east of Burigang rest-house shew tha t  
there the  plirteau is sandy, and small rounded pebkleu, n~os t ly  of quartz, 
occur cll~ite nenr the  top of the  section. On the Sudoiuo, however, away 
from t l ~ e  influence of the ancient Borgang, red clay pretlominates, as well 
hr in thc scarp to the west of Pnrt,zbghar, tvl~ere tlrc pli~in of Bisnath ends. 
The tlricknens of tlle alluvium hcre appcar~  much greater, but  there is no 
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real increase ; the  Giladeri i i i ~ l l ~  has cnt into t l ~ c  :~llnviur~l and Ilows: a t  i t-  
vary base, ancl, instcad of the usual g r a d a t i o ~ ~  of fall from tcrlSnce t o  terraec., 
the  \vllole thickness is  seen a t  once and amou~lts  t o  some 40 feet. Tllo 

high level of the  Bisilith Plain is seen from here t o  cxtencl dh the  l lo r t l~  nud 
north-west by the  tea-gardens of Diplonga ancl Dikro, ancl a n  isolated 11iq11 
patch of alluvium occurs about 41 miles west of S i~ t ia ,  gradually fallin? by 
steps a t  long intervals illto the  present l(:vel of' the  1,~ucl on both bnnlts of tl111 
Barowli. A series of accurate levels talcen over this couutry cvoulcl be lnosb 
interesting, bu t  tha t  it is of the  same age as t l ~ e  clay plateau a t  T e z p i ~ r  and 
ninny other places in the  Assxm v:~lley as far do\iln as CwOlplira is certniu. 
It could only have been formed under very peculiar conditions,-in still water, 
with the  surface lligller than it now is towarcls the  delta, and with a far 
larger water supljly from the  mouiltaias ; gradual snlsiclcucc' i n  the  dil-cc- 
tion of the  delta to  the  extent of a few feet ancl chnnge of cli~llate moult1 
soon model such outliers of an  alluvium probably cocv;~l with t l ~ c  c s t c ~ ~ ~ i o ~ ~  
of the Himalayan glaciers, the  line mud and sancl from wlricll would f'orul 
just such clays and sands as the  plateaus are composed of. 

VII1.-Notr on the ~nolluscn~t Gelzern Ctclostele, Belzso~t crnt7 I"rn~lcts.;i,~, 
Ptzlndilhe, nlzrl olz sonze species of Lu12d-sl~ells J ~ ~ O I I L  Atlctl.-B,y W. 
T. BLANPORD, F. R. S., E: G .  8. 

(licccived Jnnc 2 a t h  ;-Itcad Ju ly  ith, 1875.) 

I n  the  ' Aililali del Museo Civico di Storin naturale ili Genovul for 1872, 
Vol. 111, 1). 5, is a description by Dl*. A. P;llndilhc of Pral~ccsin,  a sull- 
posed new genus of Asiatic molluslts. As the typical forin of the  gc1l11.s 
was fo~uld in India by I3ensonl a short notice of this papcr li>it,y be uscl'u! 
to Inclian naturalists the  more so as thcrc is, I t l~i i~lr ,  good rcason Sot. 
doubting wlletl~cr tl&enus is rcally uildesci.ibcd, rind t11cl.c arc soiiir 
dctails in the  papcr in question, aod in  a subscclncnt one, cou tnining tlc- 
scriptions of some mollosca fro111 Aden, wl~iclr require correction. 

Tllc genus Pt-njzcesin was proposccl by Dr. Pal;idill~e for a small sl)eci~h 
founcl by M. Issel close t o  Aden, and recognised by i t s  clt~scribc~l. ;IS 
iclci~ticnl wit11 a spccimen from thc banlrs of the Jumna  sent to lrim by 
Prof. Mousson. This Indian sllcll was rcccivccl by AIOIISS~II  f'ro~ll I:(~I~. ' ;oII  

0 
nndcr thc name of&tz1;1/cliit~111 sc(llt~)-c. BI. I';~l:i~lill~c? re1:~tcs :it 1~~11gtlr t l~ , ;  
cnquirics wl~iclr hc undcrtoolc in order to :~sc.crI.:li~~ if t.l~is C:rtychiioi~ .~c~oIto.~: 
\VRS L ~ C S C ~ ~ ~ C C \ ,  a1.11d i\fL~r corlsulti~~g vilrious aut \~o~*i l ics ,  ~ I I I ( I I I S S ~  \r1!0111 \ \ .t. i .t: 

R'Iessrs. Gwyu J c l h ~ g s  and l l i ~ i ~ l c y ,  llc concludud t,lli\t i t  Nib 11ot ; Ill.. 
G 



42 W. T. l3lanford-012 t l~n  iltlrnlity of tlte [No. 1, 

Hunley assuring llim tha t  the name could not even be found in Benson's nla- 
nuscripts. 

It is quite true tha t  no such species as Cn~ychium scnlare was ever 
described, but  ?cannot help feeling some surprise tha t  none of the  natural- 
ists consulted should have noticed tha t  a description of the  shell was pub- 
lished by Benson in 1861 as the  type of a new genus under the  name of 
Coilostele (more correctly Ccelostele) scalaris.* There cannot, I think, be 
any hesitation in identifying the species ; tlie types were procured from the 
banks of the  J u m n a  ancl Retma, and the new genus Coilostele is, though with 
some little doubt, ascribed to  tlie Auriczclacea and compared with Cary- 
chiu~lz. The description agrees in all the  external characters of the  shell 
with t h a t  given by Dr. Paladilhe ; in the  latter, i t  is true, no mention is made 
of the absorption of the  axis in  the apical whorls, from which character tlie 
name Ccelostele is derived, b u t  this inight be easily overloolred, and therc 
cannot, I thinlr, be much doubt as to  the identity of the  two genera C ~ l o s -  
tele and Ei-n~zcesia, the  former name having priority by 8 years. 

Thcrc appears, however, t o  be a specific distinction between the Indian 
ancl Arabian forms which has escaped tlie notice of Dr. Paladilhe. The 
Indian C. scalnris is described by  Dfr Benson as smooth (testn l ~ v i  hynlina 
nilirln), whilst the  Aden Francesia scalaris is said t o  be  finely and very 
regularly marked with very elegant rather flexuous costulations. 1 have 
recently procured specimens of the Indian form from the neighbourhood 
of Knrachi in  Sind, which agree with Mr. Benson's description aiid are 
elltirely destitute of costulation. 

As has already been mentioced, the  genus Ccelostele was referred by 
Ecnson, t l~ough not with great c e r t n i ~ ~ t y ,  t o  t h e  Azcriczclide, his principal 
reason being tha t  lie found the axis of the  spire t o  be obsolete or absorbed 
ns in dz~r icu la ,  Pytlbin, and several 2ther genera of A u r i c u l i d ~ . t  Paladillie 
loolied upon his Fragzcesia scalaris as probably a fresh water mollusk, and 
110 pro1)osecl t o  attach i t  provisionally t o  the  family of the  Lyntnmid~.f  
R i s  principal reason, as he states, for believing i be of aquatic origin, 
was tha t  the  numerous specimens examined by him 'a&% the  whole shell and 
esl,ecially the  aperture free from clay or mud, whereas he had noticed t h a t  
small terrestrial mollusca, such as Pupa, Vertigo, &c. wlien left on the  banlcs 
of torrents or rivers by floods (the position in which alone C. scalaris has 

* Ann. and Mag. Nat. IIist. Ser. 3, XIII ,  p. 136. See also Zool. Record, 1864, 
p. 23.i untlcr d~crictclncen. 

t T find that the nxi8 is equally wanting in tho upper gb* of the spirc in Sind spc- 
f,lIilr:r!!i. 

: IIf: .q~~lmc\rl~~ently cxplnincd thmt in hia opinion it was allicd to thc singi~lnr little 
: - , . r : 1 1 . 4  illr~ifc.vscrirt, whil.h i3 ~ c ~ i d  to ho nqnntir, and on tllis ~ r r o u n t  h,: had hcliorod it 
,~liicd to th~. f r r ,~hp . ;~ t~ r  ~,~~ln~oLrancl~s (1sst.l. Ann. Dluu. Civ. Ocn. IV,  p. 626). 
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hithcrto been fonnd), have their sui-face more or less dirty and their orifice 
filled ivit11 detritus, the reverse being the case with fluviatile species. 

Issel, who collected tlie Aclen sl~ecimens, in a paper published* soon 
after that  by Paladilhe, gives l ~ i s  reasons for disputing the  systematic posi- 
tion assigned to Yra~zcesia by its author, and for consideriilg i t  a terrestrial 
and not a fluviatile molluslr. I n  his opinion it belongs t o  the H e l i c i d ~ ,  
and is allied t o  Bzcli~ltzcs. H e  points out certain characters which i t  has 
in common with Stenoyyra, Cecilialzella and E n ~ z e a . t  I think tha t  there 
can be very little doubt as to  the correctness of Issel's view so far as the  
terrestrial nature of the mollusk is concerned, and t h a t  his opinion of its 
aftinities to the Helicide are more probable than Benson's supposition tlint 
the genus belongs t o  the Aul- iczcl id~,  or Paladilhe's tha t  it should be as- 
signed t o  tlie neighbourhood of the f i jmneide .  I cannot see tha t  the  
absorption of the spiral axis, t h e d a r a c t e r  upon which alone Benson appears 
to  have 1.eliec1, is sufficient evidence of affinity, because i t  is found in gaste- 
ropodous genera belonging t o  widely different families, e. g., in  Nel- i fa ,  
and there is no other character in  which the shell of Ccelostele scaln1.i~ 
is shewn to have any close resemblance t o  d u r i c u l a ;  whilst the  reason 
assigned by Paladilhe for supposing his genus E).a~zcesin fluviatile, the corn- 
plete freedom of the shell, and especially of the  orifice, from clay or sand 
is certainly an insufficient argument, a t  all events in those countries in 
which C ~ l o s t e l e  has hitl~erto been found. I have just examined a small 
collection of minute shells, picked out from floocl deposits in Sind, ancl 
amongst them I have found several specimens of Plaltol.bis and Bytlbi~zin 
with their aperture filled with sand, whilst this appears to  be very rarcly 
indeed the case wit11 the minute Achatina bolnnus of Eenson, a species 
which Palaclilhe assigns t o  13*alzcesia, but evidently without having a clear 
idea of the species, for he, imniedintely aftel~wnrds, uilless I am greatly 
mistaken, rcdescribes i t  as a new species under tlle name of C~ciliawcllta 
Isseli. 

It is vcry singular that  the  animal of A. bnlantcs sboulcl never havc 
been observed and that  we should be as inucl~ in doubt abont its real 
afinities as we are about those of C ~ l o s t c l c .  I am strongly disl,osccl to bclie1.o 
that  i t  is very closely allied to  a sliell described by Crossc froin New Calc- 
donia undcr the name of Geostilbia Caledo~ticn.$ The f gure reprcsenting this 
form inigl~t  almost be mist:\lren for that  of A4chnti~in baln~rus, but the geoglx- 
~ h i c a l  position of Qcostilbia Cnleclo~~icn is uiif;~vornblc to  itsiclcntificntion with 

* Ann. i\Ins. Civ. G c n  IV, p. 621. 
t. This gcnus do@not belong to the Ifclicid<r lmt to n distinct fiunily. Conf. Dohrn, 

RInlalioz. Bliitt. S111, 1). 129 ; and Slolicakn ,I. '1. S. B., 1S71, SL, pt. 2, p. l,i!). 
$ RC. Cross(: vcry lii~ldly gave lnc i~ spc!c.i~~lcn of lhis slicll, but I h:ivc u ~ l f u r t u ~ ~ ~ t c -  

1s IcIL it in E11gl:ind nnd nil1 tul:tblc to coinll:1rc it Ivitli .l~,/,tr[iirrt brr!torrrs. 
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tllc Illdinil species, wl1ic11 is found in the clricr parts of India nncl apparently in 
other parts of South-western Asia where the fauna has Arabian and African 
affinities. The animal of Geostilbia has not  been examined, but it is said t o  
lire underground. It is far from improbable tha t  both C~los te le  scn1a1.i~ 
cud Achntinn bnlnnzcs have a silnilar habitat, ailcl tllis would account for 
tlicir not having hitherto been observed living. 

I bliinlr that  there is some possibility too tha t  these forms may be 
allied to  E I Z ~ Z ~ ~ ,  Xtrrptnxis, ancl Xtreyfostele. All have the very peculiar 
glassy etructure chnracterit,tic of the Xtl.eptnxidcz. I f  this be the case, the 
animal will probably be bl-iqhtly colourecl, yellow or scarlet, or both. It 
is t o  be hoped that  some Indian naturalist may succeed in obtaining these 
s~ec i e s  alive and determining theil. affinities. 

I f  the opinions above expressed be correct, the synonymy of the  two 
forms of Ccelostele will be the following : a 

1. CCELOSTELE SCALARI8. 

Coilostcle scrrlnria, Ecnson, Ann. & Mag. Nnt. Hist., 1864, Ser. 3, SIII, p. 136. 

Hc6b.-Western ancl Nortli-western India. 

2. CQLOSTELE sp. 
A~rrnccsin scttln~.is, Paladilhe, Ann. Dlus. Civ. St. Nat. Gen., 187 2, 111, p. 10, P1. I, 

fig. 1-4.-1~sel, ill, IV, p. 521, 530. 

gab.-Aden in Arabia and Sek Said Island, ~ a h a l a c  Archipelago, 
Red Sea. 

I do not propose a new name for the seconcl species, although I think 
i t  requires one, because I have a great clislilre t o  giving names t o  species 
wllicI1 I have not seen, because there is still a possibility tha t  the  genus 
F,.c~~zcesirc may not be iclenticnl ~v i th  Ccelostele, as the peculiar character of 
the latter, t he  absorption of the axis in the upper whorls, has not been ob- 
served in tlle former, ancl thirdly because I consider the practice so prevalent 
amongst some naturalists of giving new names to  everything they are unable 
t o  iilcntify extremely ol~ject i~nable ancl liable t o  cause confusion. I trust, 
howover, that  either M. Issel or 11. Palaclilhe will re-examine the Aden shell, 
and, if, as I anticipate, i t  proves to bclong t o  the genus Ccelostele, rc-name it. 

Besides Trnacesin sccclnris, the following species are described from 
Aden Ly i\l. Pnlaclillle : 

1. Btc1iwzzc.s Yc~~~cize~zsis. ( 6. Livzicolarin Bozcrgignnti. 
2. B. Snmnvaeasis, Mouason MS. 
3. U. u ~ r s ~ ( / b ~ * ~ w i s .  

4. B. cr~,(,(tI;.s. 
5.  U ,  lzrcitlissit~r~ca. 

7. E'~zgtcn Xsseli. 
8. P14fn A~zfinol-ii. 
9. ~'n.ci l iAcl ln Isseti. 

10. Physa Beccar.ii. 
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Of thcse, C;ccilin~zcZln Isscli* I bclicve, as I have alrcady stated, t o  be 
iilclltical wit11 Achnti~zrc bnlnnus of Bcnson. BIG~~I)Z~LS Snmnvaensis, B. 
co-rnZis ancl B. vc~.nlifojvzis appear all t o  be varieties of the  widely spread 
nlld Y ~ G I , ~  ccr~zopictn, Hutton. This has already been indicated 
in  the case of B. cercnlis and R. ce~nzifor~lzis by Morelet (Ann. Mug. Civ. 
111, 11. 201.) and Issel states tha t  B. Sn~~tncne~zsis has also been identifiecl 
\\,it11 B. c~~zopictzrsby t l ~ e  same natura1ist:t It is quite 61-ue tha t  t h e  
shclls i ~ ~ n ~ e c l  by 31. Paladillie present well msrlted differences, and tha t  t l ~ e  
circumstance of all being founcl in  one place is opposed to  the  iclea of their 
being races of one species. A t  the  same time i t  does not  follow t h a t  all 
tllcsc forms inhabit the same spot because their shells are carried down by 
tile same torrent and mingled in the  flood deposits, and I have similarly 
founcl two or thrce varieties together in various parts of India. I have 
csnmined a large number of specimens from t l ~ c  drier parts of Inclia, from 
Ul)l~cr Burma, Pel-sin, and Abyssinia, and d t l l o n g l ~  there are several well 
marlted forms clescrving distinctive names, I a m  inclined t o  believe tha t  all 
pass into each other. A t  the  same time I an1 not prepal-ed t o  aclmit wit11 
11. .Jiclccli, as quotecl by Issel, (Ann. Mus. Civ. IV,  p. 525, note), t h a t  these 
tropical shells are identical with the  North Amcrican P z v n  fnllax of Sag. 
I have not access to  Jicltcli's origiilal paper, and cannot say on what his 
opinion is foundocl. P ip  f(zlln,2: is found in  various parts of the  United 
Statca, and the peristome is edentulous, and entirely clestitute of the  parietal 
tooth mllich is found more or less developed close t o  the  posterior angle of 
the  aperturc in all forms of B. cenopictus. Even should some shells of B. 
canopictus be undistinguishable from some of P. fallax i t  would, I tllinlr 
be well to  compare the  animals before uniting the two. 

Issel 11aq l~ointed out: tha t  Liqnicolnrin Boz~ryig~tati  belongs rather t o  
Ste1z0.qy.n than to  tlie genus to  which M. Palaclilhe assiqned it. I a m  un- 
able to  clistinguish it from a very common variety of Stenoyyra (Opens) 
g~.crciZis (Bziliaztcs y~.ncilis, Hut ton) .  M. Paladilhe considers i t  a peculiarly 
African form, bnt  Stenoyy~n grncilis is founcl not only in  India  proper bu t  
in  the Malay ~.cgion. 

It is remarliable that  amongst the  shells found near Aden, no form of 
Bt l l i~ r~us  iwszc1nj.i~ (B. pztllus, Gray) should have been comprised. Olle has 

* BIy nttcntion n-as cnllctl to this nnd some of tllc other idclltificntions given be- 
low l)y my fricnd l t r .  G. Nc\.ill. 

t Ann. l r l l ~ .  Civ. lg, 1). 527. I c:unnot homcvcr find t l ~ c  spccics mcntioncd 1)y 
nIorc11t ; rml  fit. I d 1  h:ls ~llistnlicn S c l t ~ l n n , . e ~ ~ s i s  whicll nIorclct docs idcntify with P. 
c ~ r . ~ / o p i ( * f n  for S ~ r ~ ~ t n t ~ t r , ~ t \ i a  ! 

1 &inn. BIua. C'iv. I\', p. 623, note. 
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bee11 described by Pfeiffer under t h e  name of B. Adenensis. Tlic spccies is 
at least as variable and nearly as widely ~preacl  a s  B. ca?nopiclus.* 

P. S.-Whilst t he  preceding paper mas passing tllrough tlie press, I 
1.eceivec1 a let ter  from Colonel It. II. Bedclome, in  wliicll hc told mc tha t  Ilc 
had compared, under t h e  micl.oscope, a speciinen of QeostiIbicl C~llcdonicn 
with a shell which he  found in  north Canam, end t h a t  tliey were idcntical. 

Now t h e  north Canara shell was in all probability Achntina bnlnnus, and  

if this  be t h e  case, it follows t h a t  t h e  identi ty of t h a t  form witli G .  ca,?c(lo- 
mica wliich I have long suspected, a n d  t o  wliicll I have referred at  p. 43, is  

n o t  merely generic, b u t  specific. 

* I n  an excellent account of the land and frcshwatcr shells of Bornco hy Isscl, also 
publishrd in the Annali del DTuseo Civico, Vol. VI, p.366, I am crcdited with tho 
authorship of the genus Optediccros. This is a miuttlke. I never invented thc genus, hut 
I shewcd (Ann. and Mag. Nat. Hist. Scr. 3, XIX, p. 381) that Optediccv-os of Lcith, 
dcscribcd in the Journal of the Bombay Branch of tho Royal Asiatic Society, Vol. V, 
p. 145, is idcntical with Assiminen. I think, too, it is to be rcgrcttcd that a shell liko 
Assirrziwen corr?en, Pfeiffcr nee Lcith, should still be refcrred to ~Iydr~ocrrrn, and ~isrht i -  
ma cnri~rntn, Lea to Oirlphnlotropis. Martens long since pointed out (llalakoz. Blatt. 
1864, p. 142,) that thc typo of Hydrocerzn bclongs to a very dxcrent family, (Georissa is 
very close to it if not identical,) whilst I have shewn (Ann. and Mag. N. I-I. 4, .IT& p. 
340) that Ot~qhcclotvopis belongs to the Cycloslorr~ida. Assir~,iwcn on the othcr hand id a 
Rissoid. , 
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A S I A T I C  S O C I E T Y .  
+ * 

Part 11.-PHYSICAL SCIENCE.  

1X.-On the Cl'ejze~*nl Theory of Dtqllcx T c l g r n l ~ h y .  
B y  LOGIS SCUWENDLE~~. 

(Continued horn Vol. SLIII ,  l'mt 11, 1874.) 

rn  the two prcceBi~~g investigations* I llavc giver1 the  solrltion of tllc 
$?st proble~~a for tlic bridge method. T l ~ i s  solution est;~l)lisl~ecl tlie g c ~ ~ c l - ; ~ l  
result of tlic double bnla~zce being the bcst possiblc n~~mngcmcnt  [or t l ~ c  
bridge metl~ocl. I n  tlle present paper I slinll endeavour to  l i~id  tlle s o l u t i o ~ ~  
of t h e j r s t  proble~n for t l ~ e  c l [ f i~mz t in l  ntetl~otl, w l ~ i c l ~  in practical iinl)ol.- 
tance ranges second to  tlie bridge-n~etliocl. 

11. Differential met11od.t - 
'l'his arrangement for rluljlex worlcing is bascd on tllc ~vcll-known me- 

thod, of comparing electrical resistances " dillbrential mctl~od," and Fig. 2 
givcs tlic general diagram wlleil this inctliod is applied for duplcx working. 

* J. A. 8. n., Pol.qLII1, Part 11, 1874, pp. 1 and 218; Pl~il. 3r:lg., Vol. 48, 
6J 

1874, p. 117 and Vol. 49, 1873, 1). 108 ; Jo1um1.1 'I'c,l~*gr;~pl~&~~o, Vol. 11, 11. ;SO. 
t Tho c1iffcrenti;~l mcthod was origin;(lly invc~ltc.d, : I S  st;ttvd Lcforc, 1)y 811.. I~'~~isc.l~cn, 

nnrl I I c w r ~ .  Sicmmu nnd Halulic. A paili~ular cusc of tluu ~ n c l l ~ o d  \tray p;~tclltccl 1)y 
thcln iu England in 1854. 

7 
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E3cplanation of the Diagram. 

E, electromotive force of the signalling battery. 
8, internal resistance of the s ipz l l ing  battery. 
k, a constant resistance key. 
a and b, the coils of the receiving instrument. These coils, for any sent current, 

have opposite magnetic effects with respect to any given magnetic pole external to 
thc coils ; while for any received current, thcsc coils add their effects with respect 
to  that same magnetic pole. By a and b shall also bc designated the  resistances of 
the coils. 

d, tl?, f, and W are certain resistances, the necessity of which will become clear 
hereafter. 

i, the resistance of the resultant fault of the line, acting a t  a distanco Z' from Sta- 
tion I ,  and a t  :L didance I" from Station 11, (both 1' ancl I" rxprcssed in resistances, 
eo thxt 1' + 1" = L equal the "real conduction resistance" of the line). 

Thc other tcrma, eiz .  L', L", p', /', c', c", kc., which will necessarily be of frequent 
occurrence also in  this paper, will bcnr the same physical mcnning hcre as boforo. 

Tlic practical inferiority of the  dflerential nzethod) when compared with 
the briclyr: rnethd, it will be clear a t  once, is tha,+ specially constructed 
receiving instruments on the differential principle nre recjb;recl. That ,  there- 
fore, the introduction of Duplex Telegraphy based on the differential method 
would at  once involve also a total change of the  receiving i ~ ~ s t r u m e n t s  
hitlierto u ~ e d .  This is clearly a, serious disaclvsntagc from an administra- 



tive and finallcia1 point of view. B u t  besides this, without going into de- 

tails, the  differential method has also a very serious objection from a techni- 
cal point of view. IVliile in tlie bridge method tlie balance is obviously 
independent of the  resistance of the  receiving instrument, in  the  differential 
metllod the balance is clearly a function of the  resistances of the  two coils of 
which the  receiving instrument consists, and as these two coils may alter 
their resistances independently, and not in proportion as indicated by tlie 
balance equation, s new element of disturbance is introduced, which the 
bridge method does not possess. 

Besides this, differential instruments are necessarily mechanically more 
complicated than others, and require therefore superior workmanship, en- 
tailing greater expense t o  arrive a t  working efficiency. 

General expvessions for the ttvo fib~zctions " D" and " S." 
I n  order t o  obtain the  two functions D and S, we have t o  develop t h e  

general expressions f o r p ,  P, and  Q ; say for Station I. 
p' in our particular case is the  force exerted by the  two coils a' and b' 

on one and the same magnetic pole when Station I is sending and Station I1 
is a t  rest. This force is clearly the  difference of t h e  two forces exerted by t h e  
coils a' and b'. 

Thus we have 
p' = A' '112' - B' 12' 

where A' and B' are the  currents which pass through the two coils n' and b' 
respectively, when Station I is sending and Station II is a t  rest, while I,&' 

and n' are the forces exerted by these coils ~vhcn  the unit  current passes 
through them. A t  balance in Station I , p f  = o 

Further P == R' 912' + 5' 12' 

where and 3' are t h e  currents which pass through the  coils a' and b' re- 
specti\-el~, when Station I1 is sellding and Station I is a t  rest (single 
signals). 

Furtller Q' = glm' + g1 9%' 

where 8' and g' are the  currents which pass through a' and I' respectively 
when both stations arc sending siinultaneously (duplex signals). 

T o  get the most general espressions for these three forcesj), P, and Q, 

we have to fix the  signs of the two ternls of \vhicli they consist. This is 
best done by considering the forces m and n as absolute i~umbers,  a ~ l d  deter- 
miniug the direction in wliich they i ~ c t  with respect t o  o ~ i c  and tile same 
magnetic pole by tlie direction of tlie c u r r c ~ ~ t s  passing tllrougll tmlle 
a and b.  m 

0' 
To fix the signs of the currents, we shill1 call, a r b i b ~ n r i l ~ ,  tha t  cuwent 

positire \vl~ich passes tlirougll tlle coil n in tile s e n d i ~ l ~  st;itioll, wllell tile 
negative pole of the s i g ~ l n l l i ~ ~ g  b;ittery is joillcd to ea r t l~ .  
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Further,  if me suppose a t  tlle outset, tha t  tlie movement of t h e  key k 
does liot alter tlie eomples resistance p of i ts  own station, i, e., t h e  fulfil- 
ment of the  lrey equation 

2 u + P = f  

a condition wlrich is essential, i t  is clear t h a t  the  currents 8' ancl g' are tho 
algcbraical sums of tlie currents A', W and B', W respectively, whence it 
follows tliat 

Q' = (a' + a') nt' + (B' + 33') n' 
wliere the  currents co~ltain tlrc signs. 

Now, with respect t o  tlre manlier of connecting u p  tlie two signalling 
batteries E' and A"', we have tlre following two different cases : 

1 s t .  The same pole of tlie signallilrg battery is connected t o  earth in 
each station, thus : 

p' = + A' ni B' n' 
P' = T a' l l i  T 33' I&' 

&'= (+ - A' & W) nt' + (F B' 36') n' 
where the  upper signs are t o  be uhed mhen the negative poles of the  signal- 
l ing batteries are connected to  earth in  both stations, and the  lowel: signs 
when tlre positive 1)olcs of the  signalling batteries are connected t o  earth in 
both stations. 

2nd. Opposite poles of the  signalling batteries are connected to earth 
in the  two stations, thus  : 

p' = +_ A' ~n'  7 B' n' 
P' = $_ w 112' * 33' a' 
Q' - (2 A' +_ $2') ~ z '  + (T B' + - 33') n' 

where the upper signs are to be used mhen the neqntive pole in Station I 
and the positive pole in Station I1 are conllected to  earth, ancl the  lower 
signs when the  reverse is  the  case. 

Subtracting in  eitlrer of these two cascs P' from Q', it will be seen tha t  
invariably 

sf=Q'--P'= P' 
or that,  on account of having fulfilled the  key equation zu + P = f, the  
difference of force by wlridl single and duplex signals are produced is equal 
in magnitude and sign to  the force by mllich balance is disturbed. Further, 
t h a t  i t  is perfectly immaterial mhetller the  same or opposite poles of the  
signalling batteries are put  t o  earth. For  reasons already explained I pre- 
fer to  use the  negative poles of the  signalling batteries t o  earth in  Loth 
stations, and thiq alternative we will suppose is adopted. 

'l'l~us we have : 
G 

\ 

1,' = A' 112' - B' n' 
Y' = - ('3' 912' + 33' 12') 

yl = (11' - Cl') 112' - (B' + 313') n' 



I f  we naw substitute for A', B', W, 33' tlieir values, wc gct : 

2" (1)" + d") E' 
811~1 Q'= - -- /A' A' + - A' N" 3' 

the  sign o f p '  being contai~ied in A', and 
whcrc 

fl --.f (b' + d' + a' + IA' + c') + (6' + (1') (cc' + h' + c? 
Wr=f" (b" + d"+ n" + I&" + c") + (b" + cZ") (a" + IL" + c") 

i 
/A' = -- 

i f  I ' + p '  
A' = (ZI' + cl') ~lt'  - (ar + IL' + C? 12' 

4" 
J A' = 118' + -- 

Z I . +  Lr+yn' 
Thus tlic general exprcssioas for the  two functions D and S are : - 

27' 3' N" A' 7 D' = - = - -- . - 
P' E" N' (C" + tl") p' A' 

for Station I. 
E' S' =p' - - A' 
N' 

a,!' 

and D" -- 4.- - N' A " ]  _ - . - . -  
P "  E" 1V"(b'+tl')p."A"1 

E" Cfor Station 11. 
S = p " =  - A' 

3') 

D can only become zero, for finite rcsistanccs of the  branches, if 
p = X = o  

i. e. if A = o  
Now, t o  keep A - o we may adopt two essentially different modes of 

re-acl,jnstmcnt, namely :- 
Eitlier leavc the coils and their armatures stationary, ancl acljust ba- 

lance by altering the resistances of the  branches ( a  + IA) and ( b  + d) sepa- 
rately or simultaneously, or leave thc  resistances of these branches constant, 
and move the coils or thcir armatures. Tliese two cases are t o  be consi- 
dered separately. 

(n.) R e - n < ~ u s t v z ~ z t  of bnln?zce hy alteriny the resistances of the 
bra~zcl~es. 7 

As n and B arc resistances which in  the  form of coils have t o  cscrt  
magnetic force, i t  is impracticable t o  suppose thcm variable. If they have 
becn once selcctccl, tlicy must ncccssarily be Ircpt constnnt, wlrcncc it rollows 
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t h a t  the  re-adjustment of balance is restricted t o  a variation of the  resis- 
tances JL and d. 

B u t  as p is a function of h and d, to  establish balance by altering one 
of them only, would invariably result in an alteration of p, and consequently 
iqn~nediate balance would become an impossibility. 

Thus in  order t o  readjust balance, and a t  tlie same time t o  keep p 
constant,# we must vary h and d simultaneously. 

Now, it can be proved in exactly the same manner for the  differential 
method as it was for the  bridge, tha t  in  order to  make the  clisturb&nce 
of balance for any given variation in the  system as  small as possible we must 
make p as large as possible, whence i t  follows from the form of p t h a t  

f = b + d  
t h e  " reguln~i ty  condition" for the  differential method. 

B u t  since 

f = 2 u + P  
it follows tha t  t o  re-establish balance b y  an alteration of the  resistances h 
and d while a ,  b, P, and p keep constant, we have t o  vary all the  four bmn- 
ches h, d, w and f simultaneously, in  such a manner tha t  their variations 
fulfil the  followillg condition : 

6f = 6d = 62u = - (2 ah) 
which is simple enough t o  allow of i ts  practical application ; b u t  which 
nevertheless shows again the inferiority of the  dgevential  method as com- 
pared with the  double balance, i.-e., in  order t o  fulfil inzntediafe balance, the  
key equation, and the regz~larity condition for the  cl@e~.eatial method, we 
have t o  make tlie four branches of the system simultaneously variable, while 
in the  double balance the  same effect can be obtained by having one branch 
only variable (the b branch). 

It is worth while t o  mention here tha t  there is a special case of obtain- 
ing immediate balance for t h e  differential method by the  acljustment in one 
branch, namely, when f = o, for then p would be independent of d, and 
therefore balance could be obtained by varying d without altering p .  

However, on account of the  key equation f = w + P, it would f o l l o ~  
from f -- 0, tha t  p must be zero also, which represents a physical impossi- 
bility inasmuch as tlle internal resistance of galvanic cells cannot be reduced 

kecp a, 6 and f constant and vary I8 and d, whence wc should have : 
F p =  (6 + d + f) (6 + d + f  + 6rl) 6h + f a  b d = o  

an equation, which it is always possible to f a 1  for any varird;ions of h and d if taken of 
oppositc s i p s ,  although it may he difficult to achieve i t  practichly by a simple motion, 
such :is that of turning a handle. The absolute value of these variations dcpends of 
course on thc variation of c which disturbs the balance, and in order to have acceleratcd 
balance we ought to decrease h and increasc d when c  incrcascs, and vice v e n d .  



t o  zero, not evco apl~i~oxin~atcly.  Bcsidcs the  E, ar. F. recluisitc for duplex 

wollring being ileccssarily coml~amtivcly large, P will always be a quantity 
rnllicll cannot be neglected against the  other resistances of the  system, evcn 
if the single cells were of small resistance. 

B u t  supposing it were practicable to  construct a battery of exceedingly 
lorn internal resistance, then, as f = b + dl  it would be necessary t o  malto 
b = and d = 0 another physical impossibility, as b must consist of con- 
volutions to  produce magnetism, ancl d must bc variable t o  produce balance. 

This solation f = b + d = to + P = o, or even each of t l~ese  three 
branches of an only exceeclillgly small resistance, must thercforc: be rejected. 

(b.)  Adjzzlstlr~e~zt o f  baln~zce by movilzg the coils or nvnzatu~~cs.  
This, it will be clear, is the solution for i~ilnzedinte bnla,zcc, for such a 

mode of adjustment woulcl involve no relation between the  resistances of t h e  
tllree branches, leaving their determination free for other purposes. 111 order 
tha t  tlie slightest movement of the two coils, or their armatures, may pro- 
d~ ice  the  required bdance, i t  mill be best to  move both the  coils or armatures 
simultaneously in tlie same direction. I n  fact t o  be able t o  procluce balance, 
no matter how great tlic variation in the resistance of the  line may become, - 
it will be necessary to  nlalce the  coils movable for the  changes of seasons, 
and the armatures for tlie daily changes. 

It is clear tha t  the  differential mcthod, when balance is adjusted by  the  
movement of the  coils or armatures, can alone be compared in efficiency wit11 
the  double balance, and the superiority of the  latter is most strilting. While 
imqlzediate balance, and the fulfilment of t l ~ c  other two essential conditions, 
can be obtained with the double bnlnnce ~lze t l~od within any given range by a 
variation of tlie resistance in one single branch (b  branch), this same result 
with the differential mett~ocl can only be arrived a t  by either supposing four 
branches simultaneously variable, or by supposing the coils and armatu1.e~ 
movable,-both pre-supposing complicated meclianical arrangements requk- 
ing delicate worlrmansliip ancl being liable t o  get out of ordcr. 

Rapicl npproxi~ization o f  the two functions D and S touvzvds zero. 

Supposing tlie fulfilment of the lrey equation as one of the most essen- 
tial conditions, we know t h a t  

p = S for each station invariably. 
Now for Station 1 me have 

where 0 7 
A' = (6' d') 112' - ( a' + IL' + c')  12' 

N' = f' (b' + d' + a' + h' + c') + (b' + d' )  (a' + IA' + c') 
I f  we call cr that  value of tlle mensurcd circuit, mllicll for any given 

values of the two brn~iclies b' + d' and a' + Ib' produces Lala~lcc in Statioll 
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I, i. e. for which A' = o, then if c' varies 6c', we have A' = 18' 6c', wllile N! 
becomes N' + 6iV. 

Thus we have 

(' + 

-p' the complex resistance in Station I, and but as a' + h' + - 
f ' + b ' + a '  

as further 6c' can be neglected against c', we have finally : 
n' S'=E 6c' 

f '  + b' + d" c- 
Further n', the force exerted by the coil b' on a given magnetic pole 

when the unit current passes through the coil, can be expressed as follows : 

n' = r' dF* 
where r' is a coefficient depending only on the  dimensions and shape of the 
coil, on the manner of coiling the wire, and on the  integral distance of the 
coil from the magnetic pole acted upon. 

Thus 'we have 

Now supposing the factor W' constant,t 8' becomes smaller thc 
smaller 8 is. 

I n  the second part i t  has been proved quite generally tha t  8 decreases 
permanently witll increasing p", no matter t o  what special cause the  vari- 
ation of c' is due, whence again it follows that  p should bc a maximum. 

From the form of p however me see tha t  for any given sum b + f + d, 
p becomes largest if 

f = t + d  
which is " the regularity conclition" of tlie differential method. 

This rxpressinn snpposcs that the thickness of thc instdating covering of tho 1viv0 
can he n ~ g l ~ c  tcd agaimt thc cliametvr of the wirc, which is allowable. 1.' is a constant 
with T C R D P C ~  to 6'. 

" vniirs, rnldy + Y + d' t That  JV' can bo krpt  constant whilc 0' dccrcnses and - 
I,' + d' 

ia ronstnnt, i t  will he clct~r is possible, for if d' > o t h ~  vari;ttion of b' + (I' m : ~ y  ho 
cc~nsidvrc-d rantirely c111c to a variation of rl', c.q11:11 and opposit$in s i m  to thc v:iriation hvn 
of 1'. If d'= o thrm we munt consider r' vniiahlu with U in ordrr to kccp TV' constant 

rhil,:.' vurics, which is ti&aaiblc aince tho poeition of the coils h u  not bccn Gncd as k 
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To have 8' tlierefore for any variation as small as possible, we must 
make f = I + d. Substituting this value off we get an expression for S' 
wliicll shows that  i t  has an absolute maximum for b but no minimum, from 
which we conclude that  b should be made either very much sinaller or very 
much larger than the value which corresponds to  a maximum of 8, but no fixed 
relation between b and d or a can be foiuld. 

I n  order to  prove tha t  b + d = f is the solution, we must now show 
that  i t  also malies D as small as possible. 

But  as 
S D = -  
P 

we have only to  show tha t  the regularity condition b + d = f, lnalcas P 
eltlier as large as possible, ole, whicli would be still better, a maxiniuin. 

Now 
P' = All ; h' 

where A" is the current which enters the line a t  point 2 (Fig. 2) wlien 
Station TI is sending alone, while p' is thc factor which determines the loss 
tl~rougli lealrage of the line, and A' is the factor to  wliich tllc magnetic force, 
cxerted by the current A" pic' in Station I, is proportional. 

p' as well as A' are functions of the resistances in Statiou I only* but 
not of those in Station 11. 

Now for constant values of p' and A' (i. e. leaving everytliing in Station I 
constant) P' becomes larger the larger A" is ; 

Substituting its value for N", nncl clividiug numerator and clcnomiualor 
by G" + cl", we get 

Su]>l)osiiig balnnce in Station I1 rigitlly fultillecl, \ire have 
(6'' + ti1') IIL" - (a!' + h'' + cfl) JL'' = 0. 

Substituting this value of c" in thc expression for A" mld redr~cillg, 
\vcl grt, 

E" tJf  Jb" s" = - - -- - - .- f"i;flb" + p" (6" + d"+ f " )  47, 



56 Louis Sch~~~eudler-011 the Get~el'nl [No. 2, 

r 
Dividing by y" and putting - = v" we have 

P" 
a. - E" ,I1 ,/2 

f "u"  J p  + (b" + d " +  f" JZ  
This expression has a maximum* for 

b"=f"  + d" 

which contradicts the regularity condition f = b + d so long as d is different 
from zero. 

Thus, in order to fulfil the regularity condition, ancl the maximum 
current, for the differential method simultaneously, we must put up 

d l 0  
I t  has, however, been shewn that in order t o  have immediate balance, 

when adjusting balance by a variation in the resistances, we have to 
alter the resistances of the four branches b + d, a + h,J and zu + P simul- 
taneously according to a relation already given. Thus it is proved that  
adjustment of balance by an alteration of the resistances must be rejected, 
since, as pointed out before, a variation of the resistances of the coil b is 
impracticable. 

We are obliged, therefore, to  adjust balance by moving the coils or 
their armatures, and the further solution of the problem is only required, 
when this mode of adjustment is adopted. 

Masimwm magnetic moment. 

It has now been proved tliat d is to be made zero, in order to be able 
t o  fulfil the conditions of regzdarity a i ~ d  maxi~num current simultaneously ; 
and that therefore, to  obtain immediate balance, readjustmelit of balance is 
t o  be effected by a movement of the two coils a ancl b or tlieir armatures, 
and not, as has been generally proposed, by an alteration of the resistance 
in the branches (a  + h )  and ( b  + d). 

Hence h appearing in the denominator of P only, and h > o not being 
any more required for adjusting balance, the best value we c-an give to I& 
is :- 

h = o  
which will make P, obviously 1argest.t 

* In order to keep the balance in  Station I1 rig-id when b" varies we must suppose 
v" simultaneously variable with 6". This is perfcctly justified, for v" can be altercd by  
an appropriate movemcnt of thc coils to kcop up the balance in Station 11, without al- 
tering thc outgoing current A'. I ,  

t The resistances d and h, without excrting mngnctic forcb,hsere originally intro- 
duced in ordcr to investigate the possibility of a(1justing billnnco by an alteration of the 
rcsistancce in the branches. But  eince i t  has bccn s h o r n  that this mode of ndjustmcnt 
is to IJC rcjcctcd it  is of course clear that tho dcnd resistances in thcsc branches should 
be mado euro when P will become largcat. 

a 
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Substituting tlierefore in tllc expressioll for P 
I ~ = d = o  
f = z u + P - b  

we get 

P'= E" 
2 (a" + c") + b" 

' A' for Stat io~i  I. 

and 

E' p"=- P" A" ,, Station 11. 
2 (a' + c') + b' 

These two cxpressioris do not as yet  contain tlie balance conclitions. 

are idcntical, namely :- 

P' - - PI"_.- - i 
2 (a" + c") + b" 2 (a' + c')  + b' - & 

b' 1" 
Where Q = i ( 2 ( a ' + d ' + r + l " ) + b ' + b 1 ' ) + 7  

+ (a" + I") (a' + I' + b') + (a' + Z') (a" + I" + v) 
as can be easily calculated by sustituting for p and c their known values. 

I n  the second investigation i t  has been stated why P' and P" cannot 
be made maxima sepai~ately, and tha t  we could do notliing else but malre 
their suin a maximum. I n  this case we have t o  do the same. Hence the  
question to  be solved is reduced t o  the following : 

E" ,, + ,, A" P = P' + P" = i. 
-Q- 

is to  be made a maximum with respect t o  the variables a, b, p and r ,  while 
they are linked together by two condition equations, namely :-: 

I.' (a' + c ' )  - ¶ 'da-  = o balance in Station I 
- 

and 1"' (a" + c") - p " d a "  b" = o > 9 1, 11 
This gewral problcin can be solved in exactly the same way as i t  was 

in the second investigation. It is liowever not needed t o  do this again, 
since the general solution can be written down from inference, after having 
solved the special pr.oblem for a line which is perfect in iiisul a t' 1011. 

Suppose that  i = a, or a t  least very large as compal-ed wit11 1' f 2' 
= L, then obviously P' and P" become identical without condition, 
nalllely :- 

while the two balance eqnntions becn~ue also irlcnticnl nnillely :- 

2 y v ' z - 1 . ( k r r + b + 2  ~ ) = o  



5 8 Louis Schwencllcr- O I ~  the Ct~t~r~,crl [No. 2, 

If we substitute tlie value of 1. from the balance eclu;~tion in the exprus-- 
sion for P, we get 

/- 

which has an absolute maximum with respect to a only, namely 

Substituting this value of a in the last expression for P we get : 

Whence i t  follows that  P becomes largest for b = o, otherwise b re- 
maills indeterminate ; p on the other hand should be made as large its 

possible. 
r 

I f  me now put v = - and develope its value from the baIance equn- 
4' 

tion, we get 

- 

The solution of the  1 s t  problem of the differential mcthocl, whco tlie 
line is perfect in insulation, is therefore 

h = d = o  
f = b = z u + p  

The absolute value of b  is left indeterminate,* and we only kno~v that  
the smaller i t  can be made the better. 

But  t o  fulfil this best condition f = b = to  + P = o represents s 
physical impossibility, since neither P, the  internal resistance of constant 
galvanic cells, can be made zero, not even approximately, nor bwh ich  must 
have convolutions in order t o  act magnetically. 

The larger f = b  = w + P becomes, for practical reasons, the more 
the differential method, even uncler the best quantitative arrangements as 
given above, will become inefficient as compared with the double balance. 

* Practically, however, it may be said, that I is given ; for generally 8, the inter- 
nal resistance of the signalling battery is determined hy'th4 w t u r c  and n~lmbcr of 
galvanic cells required for duplex working. Wc  must only rememhcr that b ahould be 
made somewhat largcr than 8, in order to havc an adjustnhlc resistance fu  in the battery 
t,mnch, which may he used for compensating any vnii;~tion of the battery resiutnnec, 
that the equation/= 1 3 w + 0 may be permanently fulfilled. 



Now by iufcrencc we get for a line wit11 lcnltn~c, i. e ,  i < 
E b' 

f l j =  - 1 
2 + >  I 

The above values for a and v are somewhat too largc,'but in practical 
application they arc quite correct enougl~. 

The physical reason tha t  this solution for the  differential method givcs 
an indeterminate result, is simply clue to  the  fact t h a t  the  force wl~icll pro- 
duces the  signals in the  differential method is due t o  the  combined magnetic 
actions of two separate coils through which unequal currents pass, instead of 
t o  one coil, as in the  bridge method. On account of b = f, it follows t h a t  
the  current ~vhich passes through the b coil is only half of t h a t  passing 
through the  a coil. Thus, in  order to  make the  most of the arrived currents, 
b and f should be both equal t o  zero, or, in othcr words, 1,lacing all tlie 
convolutions in  a and none in  b must clearly give the  greatest magnetic 
force. Obviously, however, such a solution could not fulfil tlie balance con- 
dition in  the  sending station. 

The  value of b should be chosen as small as practicable and its minimum 
value is p, tlie internal resistance of the  signalling battery. How much 
larger b should be talten, depends on the absolute variation of P, i, e., on tlre 
constancy of the  rcsistance of the  signalling battery. I f  the  battery is very 
constant with respect t o  internal resistance, then b need be only very little 
larger than P, whicli determines the  adjustable resistance w. 

For  instance minotto cells can be easily prepared with an internal re- 
sistance of 10 B. A. u. per single cell. Their minimum resistance, obtained 
by working, is never less than 5 B. A. u., ancl if the  zincs are cl~anged from 
time to  time, their maximum resistance will scarcely ever be higher t l~c i l  
10 B. A. U. 

Hence t o  make b about 50°/, larger than /3 will suffice, by which, if 
p is known, the  greatest value of w is fixed. 

The absolute value of P can be determined from the  number of cells 
which l~ave  to  be conrected up successively, in order to  worlt a given instru- 
ment tl~rougll a g:dcn line, when tho circuit Fig. 2 is adopted. This abso- 
lute value of /3 will therefore not only clepencl on the elcctricsl statc of tlrc 
line and tlre nature of t l ~ e  cells, but also on tlle absolute sellsitivclicss ul' tlle 
clill'crcntial instruine~it clnplogcd. 



GO Louis Schwendler-01, the Gelze~nl [No. 2, 

To lnalte /3 therefore as small as possible, a seilsitive construction of tile 
clifferential instrument becomes requisite ; further cells of high E. N. F. and 
low constant resistance are best aclapted for forming the sigiiallillg battery. 
I n  orcler to get the widest limits in the variation of zo i t  is clear tha t  that P 
should be selected which is calculated from the maximum number of cells 
required to  produce the  signals with sufficient force. The greatest' number 
of cells is obviously required when the line is a t  its lowest insulation, in 
Inclia during the monsoon. 

?' 
The value v = - is what has been termed the mec1:anical arrangement 

P 
of the differential instrument,.* 

I f  b = zu + p has been detttl-mined by fixing P, then v has its smallest 
value for L largest, which is the case when tlie line is perfect in iilaul a t '  ion ; 
when the coil a must be closest to  the magnetic pole acted upon, and tlie 
coil b furthest away from it. 

The llighest value of v we obtain by substituting the lowest X, i. e. 
when the line is a t  its lowest insulation ; when the coil 6 must be nearest to 
the magnetic point acted upon, and the coil a furthest away from it .  

Hence the two limits of v being fixed by t he  lrnown limits between 
which L varies, the extent of movement of the two coils is also fixecl, and 
consequently, if p is chosen arbitrarily, the construction of the differential 
instrument is determined. But  even p is not quite arbitrary, since we know 
the form, dimensions and resistance of the coils, which, for instance, in Sie- 
menu' polarizecl relays on any given line, have t o  produce the magnetism in 
single circuit t o  get the signals with engineering safety. 

The solution of the 1st problem of the differential method is therefore: 
1. Balance in each station must be obtained by a 

movement of the two acting coils or their armatures, 
either singly or better simultaneously in the same di- 
rection, and not by an alteration of the resistances in the 
branches. 

2. If this mode of adjusting balance be aclopted, then tlie solution is : 
d - h = o  
f = b = w + P  

Tt will now Ge clear that t l ~ c  given solution f~~l f i l s  th& follo\\.i~lg csseli- 

tial cot~tlitions : 
. J . A . S .  B., \ T O ~ . x ~ , r ,  rt. 1 1 , ~ .  148, 
J ' l ~ i l .  hl:tg., VOI. XLJV,  11. I t i f i  



(i). A n y  vnriatio~z of the vesistnnce in the total system has the lcnst 
possible tlisturbing ~f lec t  012 the ~ece iv ing  i1zsi1-io~zcat. 

(ii). Any distzct*bance of btalance cats be eli~ltinntetl by a n  n / ~ p ~ ~ o p ~ i n t e  
m,ove11zelzt o f  t7~e two actinq coils or their a ~ ~ ~ ~ z a t u ~ e s ,  zoitl~out 
distzcrbing balnnce in the distant station. 

(iii). Conditional 11tnsin~unt lnagnetic lno?nent of tlbc veceiviny i n s t ~ ~ u -  
911cwt. 

(iv). Colz diiional maxbzzsln cul.~,ent. 

Here I ivish to  give some additional evplnilations ancl corrections with 
reference to  the 1s t  ancl 2nd parts o f th i s  investigation. 

I11 J. A. S. R., Vol. X L I I I ,  1874, Pt.  11, p. 20, I have substituted 
C' = L' f ,,It 

without stating tha t  this expression for c' is ollly approximately true. 
Tlie correct expression for c' is clearly 

i (Z" + p") 
cl=J'+ 7- 

Z + 111 + pt' 
\vhich approximates closely towards L' + p" if I" + p" is sufficiently snlnll as 
compared with i. This for any line in good electrical condition, will al\vngs 
be tlle case. 

A t  page 9, in the  foot note, for " as neal.ly as possible equal" read " a s  
nearly as possible p~oportional." - - 

clG 
A t  page 20, - - 

crS - L (aa - y2) + 2 n g (cl - g) = o 

sliould be 

A t  pages 19 ancl 224 after having shewn t h a t  
a + f = g + d  

I conclude st once tha t  on accoiult of equatioll V I  ( a  d - g f = o )  
a = g = c J =  f . . . ... ... V I I I  

while mathematically i t  follows only tha t  
n = g  

and a =.f  
These two cqualitiee do ccrtninly not contradict e q ~ ~ a t i o n  V l l T  b u t  they 

do not necessitate it. 
Tlle additional reason why equation V I I I  slroultl be clloscn follows 

from the balancc ~ o e d t i o n  
a d - B c = o  
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Therefore b becomes largest for any given c and ally give11 (a + d) ,  if 
we put a = d. 

Bu t  b largest i~ required for two separate reasons : 
1. If  the immediate balance is disturbed by an alteration of the resis- 

tance of one or more of the four branches, which may happen, especially by 
f, i. e., p (battery resistance) varying, then p becomes a t  once a function of 
b, i e., an increasing one with b. Thus in order t o  lreep p as large as pos- 
sible, and a t  the same time as constant as possible, b should be selected 
largest. 

2. Further by making b as large as the circnmstnnces will admit, me 
clearly have the largest sent and largest received currents, mllicli will be 
clear without calculation. I n  fact later on, pagc 232, i t  lias been shewn that  
a = d is the condition for the maximum signalling current. 

Since the 3rd February, 1875, the main line from Bombay to  Madras 
had been successfully worked cluplici by means of the " double balaiice 
method." 

Tliis line is worked direct, i. e., without any translating instruments, 
and is 797 miles in length ; i t  consists almost throughout of No. 5+ wire 
B. W. G. (diameter 5+ in. m.) and is supported chiefly on the Prussian 
insulator. 

The section of this line from Bombay to Callian is exposed t o  the dc- 
structive influence of a tropical sea climate ; betweeii Callian and Poona the 
line passes over the Westeru GliAts, the dense fogs during the cold weathel. 
and the heavy rains during the South-west monsoon on these hills seriously 
affect i ts insulation ; from Poona to Sholapore and Bellary, the line runs in- 
land and experiences a climate on the whole favourable for the maintenance 
of constant and high insulation ; between Bellary and Madras, however, tho 
line again comes.under the influence of a most unfavourable climate, especial- 
ly just before and during tlie continuation of tlie North-east monsoon, when 
the atmosphere a t  a high temperature, is saturated wit11 moisture and salt, 
leaving conducting deposits on tlie surface of tlre i~isulatora. 

Consecluently during t he  South-west monsoon the resultant fitult is 
ncnr Borril)ay, cluririg tlie hot weather i t  shifts t o ~ a l ' c l ~ ~ l ~ e  micltlle of the 
l i ~ ~ c ,  and in Novcinbcr when the rilins sct in :tt 1CIadl.a~ iu1d tlic wcati~el~ 011 

t111: Uon~bnj  sick is clcari~lg up, the resultant Iault is sitiiatccl close to  
B I i ~ ~ l r a ~ .  



Cy February next, duplex worlting will therefore have been submitted 
t o  a most severe test, applied as i t  will have been for a wholc: ye:Lis t o  a long 
line the electrical condition of which is highly variable with respect t o  
season and locality, and its practicability will doubtless again be clearly 
proved, as has already been the case on the Calcu t taBornba~ liuc, 1600 miles, 
where under no more favourable climatic conditions, duplex lias, for the past 
twelve months not only fulfilled but surpassed the expectations formed of it. 
No difficulties have been experienced, and i t  is believed never will be. 

Strange as i t  may appear from a theoretical point of view, i t  will 
nevertheless be found in practice, that  a line worlted duplic6 carries more 
than double the traffic of the same line worked singly ; for i t  represents two 
lines carried on different posts far clistant from olie another, instead of 2 
parallel lines on the same posts, and consequei~tly the llighly ilijurious effects 
of voltaic induction are eliminated. 

Further the receiving signallel-s, not being provided with keys, are 
unable t o  interfere with messages during their tmnsmission. 

Corrections and repetitions do not necessitate a stopl)age of work, for 
they are obtained in the  following manner : the receiving signaller marits 
with a cross, or underlines the words to  be repeated, arid places the message 
by the side of thc sending signaller, who calls for the repetitions directly he 
lias finished tlie message he is transmitting, and during this call the distant 
station may either send fresh messages or may also call for repetitions ; 
consequently single working need never be resorted to, and tlic simultaneous 
exchange of messages and corrections beeonles continuous. 

Tlie Indian system of receiving (the sounder system which llns *low 
been universally rccognised as the only right one hand for sigllalling) tllus 

constant attentio~l on tlie part of the receiving signallers, fol. :uly 
illatlclltiou on their part a t  once becoiues I ~ I ~ u \ v I ~  to  tlic: colltrollillg officer. 
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X.-PhotograpAy in  connection with the Obse~vation of the Transit of Penus 
a t  Roorkee, December 9th (Civil), 1874.-By Captain J. War~arrous~,  
Assistant Sug*veyor General of India. 

(Received July 30th ;-Read Angust 4th 1875.) 

I n  December last I communicated to  the Society a brief account 
of the proposeil arrangements for observing the Transit of Venus a t  Roor- 
kee, drawn up by Capt. W. M. Campbell, R. E., and although the popular 
interest in the subject has now somewhat worn off, a description of the opera- 
tions connected with the application of photography to  the observation in 
India of this very important astronomical event may not be without 
interest to the members of the Society, and as a record of experience gained, 
be useful on a future occasion. 

Object of Photographic Observations.-Without entering into the 
consideration of the astronomical problems involved, i t  may be briefly 
stated that the object in view in malring photographic observa- 
tions of the Transit of Venus was to  obtain a series of images show- 
ing, with the utmost attainable accuracy, the exact relative positions 
of the planet and the sun a t  carefully noted times during the pro- 
gress of the Transit a t  the different stations of observation ; so that  
by combining these photographs, the path of the planet across the solar 
disc might be accurately determined and the solar parallax be estimated by 
comparing the paths thus deduced for different stations. It was further 
proposed t o  endeavour to  secure a graphic time-record of the exact 
moments at  which the internal contacts of the planet and the limb of 
the sun took place, by means of an arrangement enabling a large 
number of photographic pictures to be taken on a single plate a t  
intervals of a second or SO just about the time of contact. It was antici- 
pated that results of the highest possible value and reliability would be 
obtained if photographs sufficiently exact to allow of minute micrometrical 
measurement could be secured, as such photographs would form a permanent 
and indisputable record, entirely free from the errors and imperfections in- 
separable from personal observation, and have the further advantage that they 
might be examined a t  leisure and, if necessary, carefully compared by seve- 
ral independent examiners. How far these anticipations have been fulfilled 
d i l l  remains to  be seen ; but as several hundred photographs have been ob- 
tained in various parts of the world by different photo~raphic processes and 

IO 
with dissimilar instruments, sufficient data will have been gained 
to  test the value of photography for observations of so delicate a nature 
and, if this is satisfactorily proved, to show by what methods i t  may most 
ouccc~afully be applied. 
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The  s ~ p e r i ~ t e l l d e n c e  of thc  offi'cial arrangements for t h e  observation 
of the  Transit in  Northern India was entrusted t o  Colonel Tennant, 
R. E., who has done so much t o  further the  progress of astronomy and 
solar physics in this country, and was one of the first t o  recognise the  
value of photography as a means of recording the  Transit. H e  selected 
Roorkee in the  N. W. Provinces as his station of observation, partly on 
account of the  great advantages t o  be gained by the  ~ r o x i m i t y  of the  Cnnal 
Worlrshops for setting up the  observatory and the repair and adjustment of 
instruments. 

Y7~otoheliog~nph.-It was arranged tha t  photographic observations should 
form part  of Colonel Tennant's programme and tha t  with this object he should 
be furnished with a photoheliograph by Dallmeyer, of the  same construction 
as those supplied t o  the  English and Russian expeditions. These instruments 
were on the same principle as the photoheliograph designed by Dr. Warren 
De  la Rue for the  Kew Observatory, and consisted of a telescope com- 
bined with a photographic camera, equatorially mounted, and driven by 
clockworlr. According t o  a description given by t h e  maker, t h e  objcct 
glass was 4 in. diameter and 60 in. focal length, corrected t o  coin- 
Line the  chemical and visual foci. The image of the  sun formed a t  the  prin- 
cipal focus was about + in. in  diameter and was thrown on t o  an enlarging 
combination by which an enlarged image about 4 in. diameter mas projected 
on to  the  sensitive photographic plate arranged as in an  ordinary camera. A 
little in front of the  enlarging lens was a slide pierced with two circular 
openings, one fitted with spider-web crosslines and the  other with a glass 
plate ruled with a fine reticule of squares, and capable of adjustment so as 
t o  be brought into the  focus of the object-glass in order t h a t  t h e  cross-wires 
and reticule might be enlarged and brought to  fine focus a t  the  same time 
as the  image of the  sun. The pictures could thus  be talcen with the  cross- 
wires, which served as a reference mark for measurements in connection with 
the  declination and right ascension circles, or with the  reticule, by means 
of which any optical distortion caused by the secondary enlargement of 
the  image could be measured. 

T h e  quick exposure of the  plates was effected by means of a shutter 
sliding between the cross-wires and the enlarging lens, in which position tilt; 

object could be effected with a minimum of mution. This shutter was held 
a t  its lower end by a spring and was arranged so tha t  when raised t o  i ts  
full extent, by means of a string attnchcd t o  its upper end, the passage of the  
solar rays to the  sentitjve plate was cut off This string l~asscd olrer a 
~ u l l e y  on the boa1 of the instrument and had a t  thc end a hoolr on which 
a loop of strong cotton thread was attached and, being stretclled so ad t o  
pass Over a conical block fixed on thc camera, rctainec\ the  sllutter in its 
raised position. When the thread was cut, tllc t'orco of the  spring imme- 
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diately drew down tlie shutter and allowed a momentary exposure of the 
sensitive plate to the solar rays during the passage of a slit in the shutter, 
the width of which could be increased or diminished a t  will from nil t o  -5 
of an inch by means bf another slide worked by a screw connected with a 
graduated scale. The rapidity of motion of the shutter could also be regu- 
lated by increasing or diminishing the tension of the spring by means of 
a screw. 

When the shutter was down the solar rays were quite cut off; but by 
a simple arrangement a circular aperture above the exposing slot could be 
brought into a position concentric with tlie axis of the telescope, thus per- 
mitting the whole bundle of rays to pass uninterruptedly through the 
camera ancl enabling the image to be examined for focussing, &c. 

The camera of the photoheliograph was constructed to take plates six 
inches square. The position of the image on the plates was regulated by 
means of a finder fixed on the outside of the telescope tube and consisting 
of a lens throwing an image of the sun upon a screen made of talc covered 
with paper, and adjusted so that when the enlarged image was in its pro- 
per position on the ground glass of the camera the finder image just filled 
a square ruled on the talc screen." 

Janssen Slide.-A repeating arrangement for taking several pictures on 
one plate, designed by Dr. Warren De la Rue on the principle proposed by the 
eminent French astronomer M. Janssen, and known as the Janssen slide, also 
formed part of the equipment. This arrangement having been fully described 
and figured by Dr. De la Rue,+ i t  will sufflce to say that  i t  consists of a circular 
wooden case about 12 in. in diameter and 2 in. deep, with a removable shutter 
in front and constructed so as to be fitted on to the camera in the position 
occupied by an ordinary dark slide. Revolving on a central axis within this 
case is a metal disc or plate-holder, with 60 radial slots and as many circular 
spaces racked in its edge, carrying the sensitive plate held between rings 
strongly electroplated wit11 silver. Outside the case, in front, a second smaller 
disc revolves just outside the shutter ancl is provided with a radial opening 
capable of being opened or closed at  pleasure, so as to regulate the exposure 
by admitting more or less light to the plate through a radial slit cut in the 
shutter of the slide, about 1 in. long and exactly corresponcling in positioil 
and width to the sixtieth part of the circumference of the plate. The axis of 
t l l i ~  exposing disc passes through the case and carries a pin wliich fits into 
tile slots in the edge of the revolving plate-holder and is turned, from outside 
thc case, by means of a winch arranged with geqring, so tliat i t  may be 

k ,  
Thc ecrccn originnlly supplied with the instrumcnt was of parchment, but as 

thir wan fonnd to expand nnd rontrnct with the variations of moisture in thc air, it 
w.an n ~ l v , ~ n t : ~ ~ t ~ o ~ i ~ l y  rc.ljl:~cod by tho talc and pnpcr Acrccn. 

t Itoj. Ant. Sue. h1011tl1ly Noticcs, May 1874. 
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worked either by hand or automatically by means of clockwork. This axis 
also carries an ivory ring on the periphery of which is fixed a piece of 

wire which, as the axis revolves, comes into contact with s strip of 
fixed on a spring attached to  a connector,'so that  i t  may be   laced 

in electrical cornrnunication with a chronograph and electric clock and thus 
enable the precise moment to be recorded, when the uncovering of the aperture 
in the shutter of the slide by the exposing disc exposes a portion ofthe plate 
t o  tile sua. As there are sixty slots and the aperture corresponds to the 
si+th part of the circumference of the plate, it is evident that  for each 
entire revolution of the l>late-holder sixty distinct images will be impres- 
sed on as many separate portions of the plate within an annular space about 
1 in. wide round its circumference. 

The apparatus is constructed so that  the plane of the sensitive collodion 
film shall exactly coincide with that  of the focussing screen of the camera, 
and in order to adjust the instrument so as to obtain an image of any de- 
sired portion of the solar limb or disc, it is arranged that  when the sensitive 
plate is in the proper position for receiving the first image of the sixty, 
the observer can loolr from behind, through a series of three red glasses, one 
of which is in front of the plate, on the exposing disc, and the other two be- 
hind it ,  one on the revolving plate-holder and the other on the wooden 
case. The three glasses are coincident only in one position, i. e., when the 
stop, formed by racking the last of the raclial slots for only a short dis- 
tance, is on the right of the axis ; and as the stop is on the left of the axis 
after a complete revolution, the revolving plate-holder must always be 
reversed through an entire revolution after each operation in order to bring i t  
into the proper position for focussing. While focussing, the sensitive plate 
itself acts as a focussing screen. 

By means of cloclcwork the rate of revolution of the plate-holder could 
be so adjusted that the exposures might be made a t  intervals varying fi.om 
about half a second to two seconds, but as i t  was desirable not to expoec the 
separate pictures too rapidly, the rate was set so that  the entire revolutioll 
might be accomplished in about a minute and a half. 

Prelinzi~zary trials zoith Dry-Plates.-I received intimation the 
middle of August 1874 that, with the concurrence of the Surveyor General, my 
services were likely to be placed a t  Colonel Tennant's disposal for the superin- 
tendence of the photo,oral~hic observations. As there appearcd to be a geller.21 
opiliioll in Europe that a dry process would be most suitable for toll- 
tinuous observationp, lasting over a period of some hours alld woulci 
have other sllecinl* advantages for the purpose, tile first tllillg to be dose 
mas to sclect the process to be used arid to gain some esperiencc ill 
i t  ; and altllongh the weather a t  that time of thc year was ,,,lf~,vol.;,~,lc 
to l)l1oto:.raplly Very trying to work in, all tllc timc. tllnt cc,,ll,l be 
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spared from my regular office duties mas devoted to preliminary trials of 
dry plates ill Calcutta till October, when I joined Colonel Tennant a t  
Roorkee. 

It was understood that the English observers were to use the beer-al- 
bumen dry process recommended by Captain Abney, R. E., and therefore 
my first trials mere with i t ;  but although the instructions given by Captain 
Abney were carefully carried out, it was found impossible to obtain the 
exalted sensitiveness claimed for the plates and, though the pictures obtain- 
ed had many good qualities, the exposures were so long tha t  I cou lc lb t  
but consider the process unsuitable and look for some other by which 
more sensitive plates could be secured. The beer-albumen process was, 
however, tried on several different occasions, both in Calcutta and a t  Roor- 
kee, with different collodions and various samples of beer, but always with 
the same result. 

The cause of the great want of sensitiveness shewn by these plates 
could not be discovered. Captain Abney says tha t  those who have not 
succeeded with his process have not used a sufficiently porous collodion ; but 
on this occasion several collodions were used, some containing a large pro- 
portioii of water, but without any noticeable advantage ; though other dry 
plates taken with the same collodions gave much greater sensitiveness.* 

It is possible that  the beer used was not quite suitable from containing 
too large a quantity of chlorides or other substances detrimental to sensi- 
tiveness, and that  this was probably the case is shown by the fact that a 
much greater sensitiveness and generally better results were obtained with 
the mode of working the beer-albumen process recommended by Mr. 
Davies of Edinburgh, in which a small quantity of nitrate of silver is 
added to the beer with the effect of throwing down all the chlorides and 
much of a glutinous substance ; but even this modification did not give 
quite satisfactory results and the idea of using the beer-albumen process 
for the Transit plates was given up. Altl~ough the process has no doubt 
yielded excellent results in the skilled hands of Captain Abney and others, 
the uncertain composition of the different liquids known as beer render i t  
undesirable that  this substance should be used in the preparation of dry 
plates which are to serve as a standard for scientific purposes and from which 
comparable results are expected. For such purposes more certainty and 

* I have quite recently tried the beer-albumen process again with samplcs of collo- 
dion yielding good results with other dry proccsses-but found the plates just as in- 

C 
~ensitive ae they were before. By flowing the films, after w b h j n g  away the free 
~i lvcr ,  with a 10-grain solution of pyrogallic acid in beer, thcn again well washing, 
and finally flowing the plate with a mixture of glycerine and dilute alb~nncn, plates 
wtw: oht;~inr:d giving cxcell(~nt rcsi11tH with a t  least tcn tilncs ~norc  scn~itivcncss than 
thaw: prv~)t~r~:d l ~ y  (hptain Ahney'rt plan. 
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uniformity will be attained by the use of materials which are likely to  be 

of nearly the same chemical composition in all parts of the world. 
As the beer-albumen process was not found to answer, attention was 

turned to other dry processes and several different methods were tried with 
varying results. 

A t  an early stage of the experiments i t  was found from trials with a 
rough pl~otol~eliograph, constructed in Calcutta for the purpose, that  a pro- 
cess rnl1ich might give very good results for taking views &c. would not 
answer for the sun and vice versa"; and the same was afterwards found to be 
tlle case when working with the English photoheliograph. 

Among the most promising dry processes tried in these preliminary 
experiments were the gum-gallic, in which the so-called preservative is 
composed of a solution of gum arabic and gallic acid, and a process in  
which the preservative wau laudanum, either alone, as a dilute solution 
in water containing from 16 to  4 per cent. of laudanum, or mixed with 
gum arabic or gum tragacanth, in order to keep the pictures free from the 
stains liable to occur when using the laudanum alone. Excellent results 
for views were also obtained with a filtered mixture of laudanum and very 
thin arrowroot water. I was induced to use the laudanum from a state- 
ment of Prof. Vogel of Berlin, that plates prepared with morphia were 
more sensitive to the comparatively nonactinic rays from the outer part of 
the solar disc ; and though I did not remark any special superiority in 
this respech, the laudanum plates were found more sensitive than most of 
the others tried. . Plates prepared with a saturated solution of morphia in 
water also gave good results. 

The addition of nitrate of uranium to the nitrate of silver bath used 
for sensitising the plates, as recommended by Captain Abney, was found 
advantageous for most of the dry plates, giving increased sensitivelless and 
other good qualities. As some doubt has lately been thrown on the aclvan- 
tnge of the uranium bath, i t  may be as well to  state that  in the ordinary 
met process'with bromo-iodised collodion I have found that  no advantage is 
gained by the addition of the uranium salt to  the nitrate bath, but, on the 

contrary, there is a great loss of sensitiveness. With dry plates, ho\vever, 
it is different, the gain in sensitiveness is well-marlred and tlle slladows 
appear cleaner than on plates sensitised in the ordinary bath without tile 
uranium. 

SI~rinkn~e of the Collodion $lms.-When i t  was first plsoposed to  
employ photography ie observing the Transit, i t  was objected ttiat the 
collodion proccssea 'vould be unsuitable on account of the sllrinknge or 
contraction the collodioil films undergo in drying. De la l iuc ill 
made some very carcful experiments, tllc rcsult of which was to shew tliat 
with propcr precautions tllo sllrinkagc was entirely kl  tllc tli ic~ncss of 
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the collodion film: more recently, however, Paschen had found this 
contraction to  amount t o  not less than i+FT of the length of the plate 
with albumenised plates, and to  of unalbumenised plates ; in one 
instance i t  being so much as B& of the length and 6+T of the breadth of 
the albumenised plate. Rutherfurd, on the other hand, found tha t  if 
the plates received a preliminary coating of albumen, the shrinkage of the 
wet film in drying did not exceed &j" and was, on an  average, about five 
times less. Prof. H. Vogel, of Berlin, also made some experiments on the 
conditions affecting the stability of the collodion film, which proved the 
value of a substratum as a preventive ofcontraction of the film and shewed 
that  dry plates were less liable t o  contraction than wet. Captain Abney 
and Colonel Stuart Wortley, when experimenting on a dry process t o  be used 
for the transit by the English expeclitions, also gave this subject their care- 
ful consideration and came to the conclusion that with proper precautions the 
amount of shrinkage would be so small as to be negligible. Notwithstanding 
this concurrence of testimony as to the possibility of disregarding the contrac- 
tion of the film, I thought it desirable to satisfy myself as to the suitability 
in this respect of the various dry processes I was trying, and the plates were 
therefore tested by a method which I afterwards found was somewhat similar 
t o  that followed by Dr. De la Iiue, and appeared to  have the advantage of 
entirely avoiding any chance of error from parallax caused by want of absolute 
contact between the test lines and the collodion film. Several glass plates 
five inches square were prepared by drawing on them, with a very fine diamond 
point, diagonal lines through the corners of the plates. With  the intersec- 
tion of the diagonal3 as a centre, a circle was described 4 in. in diameter, so 
that  i t  might correspond in size with the solar disc on the plates t o  be taken 
during the Transit. These test plates were then coated with the usual 
albumen substratum and prepared exactly in the same way as the dry 
plates under trial. They mere exposed to light from the back, so that  an 
impression of the engraved lines was obtained through the film. T l ~ c  
plates were then developed in the same way as the otherplates and when 
dry, examined under a very powerful micrometer capable of dividing to the 
rv5zG5a of an inch. To facilitate the examination, a piece of the film was 
cut away across the lines in different parts of the plate, and the course of 
the uncovered part of the line compared with the covered part. I n  no case 
was any perceptible difference found, except when the substratum had been 
purposely omitted, or processes used which gave rise to blistering of tllc 
film. The only chance of error I could see in this R]an was the sticking 
of the film to the rough surface of the engraved l h s ;  but in the cascs 
where the film blistcrod i t  was fouiid that the Llistcring . was more rnarltccl 

the li~ics tlla~i vlscwlicrc, and so i t  would appear tha t  t l ~ c  lincs clicl not 
c!x~:rt ally ~articulur itilluc~~co on thc frcc motion of t l ~ a  film, I had not 
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T l ~ i s  was effected by the use of a tappet or malte-circuit key, t o  which 
Colonel Tennant had very i~lgeniously fitted a pair of scissors so that  the 
act of cutting the thread to  let loose the exposing shutter of the ~ho tohe -  
liopraph, completecl the  circuit and the exact time of exposure was thus 
instantaneously recorded on the chronograph. Tlle Janssen slide was also 
fitted with arrangements for being placed in electric coininunication with 
the so tha t  every turn of the  winch was recorded a t  the 

moment of esposing each picture rouncl the c:ircumference of the plate. 
The staff of assistants a t  my disposal included three European assis- 

tant-photog rap he^.^, Sergeant J. Harrold, R. E., of t he  Photograpliic 
Branch Surveyor General's Office, Calcutta, Lance-Corporal George and 
Private Fox, of H. M.'s 5Stli Regiment, who had been thoroughly trained 
by Colonel Tennant in the ordinary manipulations of the wet collodion 
process, with three native servants for handing the plates t o  and fro and 
performing other menial duties. 

P r epa ra toy  Work and Drills.-One of the first things t o  be done 
before beginning the drills was t o  examine the whole stoclr of glass and 
carefully select about 200 of the best and most free from flaws, which were 
carefully set aside t o  be need for the Transit. 

The dry plate trials were resumed with the advantage of having a 
suitable instrument t o  work with. The bcer-albumen and other processes 
tha t  had been found more promising i n  Calcutta were tried again, but 
were found not quite satisfactory with the  sun ;  the  tea and coffee 
processes, which I had not tried in Calcutta, were better and I finally 
adopted a modification of the coffee process recommended by M. Con- 
stant of Lausaune, substituting albumen for gum to avoid the tendency 
t o  blistering so common when using gum, and also with the view 
of lesserling photographic irradiation, against which the coffee proved a 
further protection. Tl~ese 1,l;rtt.s were easily prepared and were found fairly 
sensitive, easily intensified, perfectly clear and free from blurring in the 
shadows. 

The glass plates, having received a t l ~ i n  coating of albumen as a subs- 
~ t r a t u m ,  were coated wit11 collodion and sensitised by a somewhat prolonged 
immersion in a 40-g~ain silver bath, then washed in four clianges of dis- 
tilled water and fir~ally in~nlersed in a resensitizing solution, or so-called 
preservative, composed of 

Dried albumen ............................ 2 grrinmes 
Sugar .................................. r__ 12 ,, 
Coffer: infuwion rnacle hy boiling 30 grammes of ' 

coffee in 3GO C. C. of water ............... 300 cub, cents. 
Water . .  ................................ 300 ,, ,, 

and t111:u clrair~cd ant1 tlriecl without heat. 
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As soon as arrangements were suficiently advanced, preliminary drills 
were commenced with the objcct of finding out the best mode of worlcing, 
in the event of dry plates being used, and after a few trials, i t  was arranged 
t h a t  instead of developing every twelfth dry plate, a s  proposed by the  
English observers, every fifth plate should be preparecl by the  wet process 
and developed a t  once t o  ascertain if all the  adjustment^ were correct, t l ~ e  
necessary alterations ill the  cxposure of the  plates being arranged by trials 
beforehand. 

From some cause all the  dry plates prepared a t  Roorlcee were covered 
with spots, some transparent, otllers opaque and co~nct-lilce, and as i t  w i ~ s  
impossible to trace the  cause of these spots or t o  avoid them, even with the  
most careful precautions, trials were made, about the  17th November, t o  ascer- 
tain if the  ordinary wet process could be used instead and, after worlrinq a few 
days, it mas found tha t  tliere was no difficultjr in Iteeping a regular supply of 
plates every two minutes by the use of four sensitising batl~s.  The superior con- 
venience of working hy the wet-plate system and the great saving of time and 
trouble tha t  would be gained i~ecaine so manifest tllat it was definitely de- 
cided to  adopt it and thenceforth tlie wet plate drills were carried on daily 
between the hours of 7 and 12,  during wlricli the  Transit would take place ; 
as a rule in the early morning and forenoon, alternately, sometimes 
twice during the same day. Particular attention was given to  practising 
the mounting of the Janssen slide by signal and again unmounting it and 
resuming the o r d i n ~ r y  plates in tlie interval. 

Although tlie use of dry plates was said to  possess the  great advantage of 
enabling irradiation to be much climinished by the  use of albumen in tlie re- 
sensitizer and also in reducing the sl~rinltage of the  film to a mii~inum ; ns well 
as great convenience in preparing ancl deve1ol)ing the plates at leisure free from 
excitement or hurry, and in facilitating the worlcingof a large number of l~la tes  
with a snlall staff nf assistants, the  substitution of tlie wet process had 1n;lliy 
advantages in avoiding the very tedious operations of preparingand developillg 
so lxrge a nurnber of plates, which alone would have tal;en up about two days 
before and a f t e ~  the Transit, and more particularly in enabling the st:tte of tile 
worlc to be seen throughout the  Tr;tnsit and any necessary alterations t o  be 
carried out immecliately. The manipulatioi~s of the wet process were 1)t.r- 
ftactly familiar to  all my a s s i s t : ~ ~ ~ t s  and by a divisio~l of labour tlrey were 
able to carry on the work wit11 eare i ~ ~ i i l  \ ~ i t l ~ o u t  the slightest confusion. 

By gi\liriq t l ~ e  Iilu~s a substr;rtunl I Iiopetl to aroitl iklly slirioItnge of 
the collodion in tlry:,Sand by ylacing pieces of \vet red b l ~ t t i ~ ~ g  p.rper belliuci 
tlie plates to 1esse.n the tendency to  irradiation. 

MJ- ~ r o g r a n ~ n l e  of operations having been drawn up and approved by 
Colonel 'l'ennant, the first rehenran1 tool< placc on t l ~ e  28th N o v e ~ ~ ~ l ) e r  \\.it11 
tolerable success, ;uld several poiuts were ~ioticctl :is rcclrli~iug 11lodiIicuti01l. 
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After ful-ther practice, a second full rehearsal took place on the  2nd Decem- 
ber, and a final one on the  Gth, which was very successful ; 1 2 0  sis:inch 
l'lates with G Janssens being exposed in the  course of t h e  t ime t h e  Transit 
was calculated t o  last. 

The preparations for the  Transit itself, such as numbering ancl cleaning 
glasses, preparing ancl testing baths, ancl examining the minor acljustments 
of the  instruments were commenced about a week beforehand. 

Unfortunately the  weather for a few days before t h e  Transit was very 
cloudy ancl most ullfavorable for trials nf chemicals and testing the focal 
adjustments of tlie instrument, which causecl some trouble ancl uncertaiaty. 

Al t l~ongh i t  was cletermiuecl to  aclopt the  met process entirely 
for the  Transit plates i t  was considered desirable t o  have n small 
supply of clry plates prepared in reserve in case of accidents ancl t o  
be used, if necessary, a t  times w l ~ e n  the supply of wet plates could 
not  readily be kept up. About a clozen of the  six-inch ancl four of the  
J a w s e n  plates were therefore preparecl b r  the  coffee-albumen process, already 
described, using a highly bromizecl collodion recommended by Captain Abney 
for sun pictures, which gave an  intense picture with considerable sensitive- 
ness ; but o\ving t o  the  short time between receiving the  inaterials from 
England ancl their being used this colloclion had scarcely t ime t o  ripen 
propwly, and so coilld not l ~ a v e  a fair triirl. Captain Abney's formula was- 

Tliomas' 1)roniized colloclion.. .................. 2 0  oz. 
,, iodized ...................... 2 0  ,, 

Alcol~ol s. g. ,  805.. ........................... 6 t o  8 .. 
Pj-roxyline ................................ 300 grs. 
Water  .................................... 1 2 0  rnin. 

The plates were clevelopecl with the  strong allraline develol~er recom- 
mended by Captain Abncy. 

One of these Janssen plates and four of the  six-inch plates were used 
during the  Transit ancl, wit11 t l ~ e  exception of the  spots, were excellent pic- 
tures: fairly sharp and rlel~se, free from blurring, and, in some respects, better 
tllan many of the  wet plates. 

Several days before the  Transit 1 2 0  six-inch glasses were selected from 
those set asidc as the  best and were numbered with a diamoncl in  onc corner 
corlsecutively from 1 t o  120. A reserve of about 30 plates w;is also selected 
and n~al-ltecl with a cross in one corncr. T l ~ e  whole of t l~cse  plates RS 

well as a dozen of the  best circular Jnnsseii platcs wcre then carefully 
c1c;rr~etl and coatetl, on the  unmarked side, with albun~eli substra- 
t u ~ n ,  consisting of t l ~ c  white of one egg and about 'one clraoll~n of 
a r r ~ r r ~ o ~ ~ i n  t,o o wine-ljottle of water, in order t o  prevent any rising 
ol' tlrc: lilrn ant1 corlse~ll~rnt lishility to  slirinlrage. Tlic platcs tllus 
nu~rrl,cred ant1 alLunrcnisei1 wcrc ;in.ailged in orcler in five boxes, liolil- 



1875.1 the 06se1~untio1z of the Tt-r~ltsit of T'i.~ztls. P'r 1 3  

ing two clozen each, with tlie marltecl corners running along t l ~ e  upper 
left hai~cl side of the  boxes. 13acli box was then legibly nlarltecl wit11 a 
distinguisl~ing letter and the  numbers of the  plates contained in i t  tlius 

A -. A sixth box containing marked plates was ltept in  reserve t o  be used 
1-21. 
if 1-cquired, and it was arranged tha t  any plates so used were to  be nulnbered 
a t  tlic time of use ~vi t l l  tlieir 111.oper nuiriber in order of sequence. 

I t  was also carefully en,ioined on tlie assistants tliat the  utlnost care 
mas to  be t n l i c ~ ~  to  preserve the  proller orcler of sequence of the  plates 
tliroughout tlle operations, but  tllat if, by accident, a plate slioulcl be left 
out or any alteration in sequence occur, tlie officer in  charge s l~ould be a t  
once informed of it and duly recorcl i t .  Should any of t h e  plates originally 
numbered be broken cluring any of the  operations or put  aside from any 
otlier cause, their places were t o  be filled up from the  marked plates a n d  
they were to be nuinbered in their proper order of sequence. 

Arrangements were made for l)rovic\ing four nitrate of silver baths  of 
suitable size for sensitising the six-iilch plates and a larger one for the  Janssen 
pqates ; besides these, two small baths and one large one were kept ready in 
reserve in case of one of the  other baths gctting out  of order or becolning 
temporarily unfit for use. The  batlis used were new and about 45 grains 
to  the ounce (10.2 per cent.). 

The collodion used was prepared according t o  a formula given me by 
Coloiicl Tennant as follows :- 

Cadmium Todicle, ........................ 1 grainnle. 
Cad~niilin Bromide, ........................ 1 9 P 

Alnnio~~ium Iodide,. ....................... 1 7 )  

Pyroxyline ............................. 4 19 

Ether,  ................................. 110 cub. cents. 
Alcoliol, .............................. 110 ,i ,. 

This collodion contained a large proportion of pyroxyline and Iinloicl salts 
and ~vnu selected because i t  was founcl t o  give nlore clensity of thc  fill11 
and intensity of iinnge tlinn thc ordinary commercial sanlples. Two pillts 
of i t  merc carefully clearer1 for use during tlie Transit. 

A reserve supply of n mixture of Tliomns' ancl Houcli's wns also nscd 
for some of tlie plittes. It was arrnugecl tha t  tlic collodioi~ slrould only bc 
used oncc, so tlint eacli plate ni igl~t  bc coatcd wit11 frcsll cnllorlion, tllns 
pr(.swvi~lg tlic unifurnlity of tlie lilins a ~ ~ d  Irccping tlie collocliall free frola 
i1nl)uritic.s. - >  

All :\ll)l)lc 5211'1)l~r of devclol~cr was illso propnrcd by tll(t lollowil~g 
forlnula :- 

I'ratosoll)l~ntc of Iroll. ..................... 55 ~ r : l ~ ~ i i ~ ~ c ~  
S u s ; ~ r  ...........,...................... 5 3  

1,  
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Glacial Acetic acid ........................ 40 cub. cents. . . . .  Spirits of Wine. .  .......................... 30 
Water  .................................. 1000 , , , ,  

A solution of cyanide of potassium was used for fixing. 
It was considered advisable not  to  intensify the  plates, bu t  to  obtain 

the  greatest possible intensity from the  first development. 
As the  plates were developed they were placed in  a draining rack in 

order as taken and put  aside till after the  Transit. 
The  distribution of duties was arranged as follows :- 
I remained a t  the  Photoheliograph t o  expose the  plates a t  every two 

minutes and record the  times of exposing each plate by the clock dial, 
which had previously been ascertained to  agree with the  standard clock, 
carefully noting any variation in the  intervals and any  other noteworthy 
circumstance connected with any of the  plates. At every sixth plate, with 
a few exceptions, the  cross-wires were replaced by the reticule. 

Sergt. Harrold developed the  plates and generally supervised the 
operations in the  dark-room. H e  was directed t o  take special care tha t  the 
plates were arranged in the  racks in  their proper order of sequence as deve- 
loped, and t o  note in  writing any variations. H e  was a t  once t o  inform 
me of any defects in  exposure or in the  position of t h e  image on the plate. 

Corporal George coated the plates with collodion and sensitised them. 
H e  was responsible t h a t  the  plates were taken in  the  proper order, as num- 
bered and arranged in the  boxes, and was ordered t o  a t  once report any 
change. I n  case of having to  pass over any of the marked and numbered 
plates, he was t~ properly number the  plates substituted for them. I n  
order t h a t  the  position of the  sun's image might be the same on all the 
plates, he was ordered when coating the plates with collodion t o  keep t l ~ e  
unnumbered side of tlie plate uppermost, with the numbered corner away 
from him on his right hand, pouring off the  collodion a t  the  near right- 
hand corner. 

Private Fox took the plates out of the  baths and placed them in the 
slide so tha t  the  numbers might be a t  the  upper left-hand corner of the 
slides and the  thick collodion a t  the lower left-hand corner. ( T l ~ i s  arrange- 
ment of t h e  plates when being coated and placed in the  slides was observed 
throughout all drills and practice ldates, and answered the purpose perfect- 
ly.)  H e  then placed the dark slides in the  receptacle in the  door from which 
they were passed into the dome by the man in the  passage between tlie 
doors. I t  was also his duty to  carry the  Janssen s l i c l q ~ ~ t o  the dome, place 
on and take off the No. 1 counterpoise, which was fixed a f  t l ~ e  end of t l ~ e  
declination axis, and carry the Jarisser~ plates baclr again for developme~ht. 
I n  case of there being any delay in a wet 1)late being ready a t  the p~'ol)cr 
t i ~ r ~ c ,  11c was to  lteep a dry platc in readiness to  be scnt in insteacl, notiry- 
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ing the change, and this he was ordered to do a t  all cliangca fro111 wct to  
dry and vice ve1.sc2. 

I n  order t o  prevent mistakes ancl confusion in communicating between 
the dome and the dark room, i t  was arranged tha t  all co~nlnu~~ica t ions  s l~ould 
be in writing ; supplies of slips of paper with a pencil att:tcl~ecl were kept 
in a convenient position in different parts of the  darlc room iuld llic doiiie, 

were passed to  and fro t l~rougli  the slides in the  doors witliout noise or 
clisturlance of tlie operations. 

Of the t l ~ r e e  irntive servants, one remained in the  dark room t o  hand 
the dark slides bacltwarcls ancl forwards, bu t  when the Janssen slide was 
used 11e went into tile dome t o  put  on the  No. 2 counterpoise, a t  the object 
glass end of tlie telescope ; anot,ller man remained in tlie space between the  
double doors and passed the  dark slides in and out  through the  slides in the  
doors. The third stood in the  dome to  hand me the darlr slides, l ~ o l d  t h e  
loops of thread and I~oolc them on the string attached to  the  exposing shutter,  
turn the dome, and give me any othcr assistance I requil-ed. 

Corporal George a11d Private Fox toolc i t  in turns t o  act as orderly of 
tlle weelc and their duties were to  open the dome for work, have the  water 
boxes tilled a t  the  proper times, uncover the instrument, see tha t  the  
necessary chemicals arid glasses were ready in t l ~ e i r  places for use, and after 
work, to  have tlie rooms c lea~~ed ,  the  iristrument dusted, and tlie dome 
closed. 

Two or three days before the  Transit I examined all t h e  adjustments of 
t l ~ e  sliding shutters nr~d the electrical communications and satisfied myself 
tha t  all were in good order. 

As the  weather had been cloudy two or three days before the  Transit 
there was some uncertainty as t o  whether i t  would be fine or not, but, in t h e  
event of i ts  turning out cloudy, I had arranged t l ~ a t  the  wliole operations 
were to be gone through just as for a dl-ill, so tha t  we should have been in a 
position t o  take immediate advantage of any break in the  clouds, discretion 
being of course exercised in altering the uniformity of the  intervi~ls between 
the  plates, in order to  take advantage of any passing gleam of clear sunshine. 
Fortunately i t  was tine and this precaution was not ~nequired, bu t  I am sure 
t l ~ a t  i t  was the only way of malting certain of being ready a t  a n~omcl~ t ' s  
notice lrad the slry beell cloudy. 

Oyerations 012 tlbe B a y  of tlte Tra~lsit.-After the cloudy weather 
of the previoug two days, i t  was an agreeable surprise wllen we awol<e on 

the  morlring of t l ~ e  'l'ri~lsit to find an almost cloudless sky. All 11rel);lr;~- > 
tions had been ,~oinpleted t l ~ e  night before and we were in our p1;~c.e~ 
betimes. As tllc first contact hacl been computed t o  occur a t  about 711. 
l3m.  7s. (lnean tiir~c) the order for conlnrenci~~g the preparation of t l l c  

plates was givcn ; h u t  7 o'clock, and thc work of the day col~lll~cllc~cl 

wit11 t l ~ e  exposure of n Jansscn plate fur trial of tllc npparatus. AStcr 
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this two six-inch plates mere exposed and tlien, about bisection, another 
Janssen, followucl by two more six-ilrcll plates and then a tliird Janssen for 
t l ~ e  first i~i ternal  contact, for the  exposure of which a signal was to  be given 
by Colonel Tennant. Owing t o  tlie wet plate pre1)arecl for this llaving 

Q mounted slipped off the d i p ~ e r ,  a dry plate \\.as substituted and tlle plate waL 
in ample time. JVllile 131atching the iinage carefully through the recl glass, 
waiting for Colonel Tennant's signal, I noticed t h a t  tlie planet appeared to  
have passed well witl~iu the  bounclary of tlie solar disc, though still attached 
t o  the  limb by  a well and strongly defined ligament, so tha t  tlie planet and 
ligament were of a distinct gourd-shape exactly like tlie appearance of the 
"black drop" one liad been led to  expect." On developnlellt the  plate 
showed no sign of any such such gourd-lilce appearance, except a t  tlie 2 1 4  
picture where the  clock-worlc liacl dragged, and there an image appeared, 
t h e  exact counterpart of what I had seen. 

After this the  regular work with tlie six-inch ~ l a t e s  commenced and 
went on pretty regularly, a t  the  stated intervals of two minutes between 
each exposure, till about half-past 9, when there was a brealc of 15 millutes 
for refreshment and t o  change the  chronograph paper, &c. 

Though this break may appear long, i t  had been found more convenient 
t o  have one long break than two or three shorter ones, on account of t h e  
loss of time in  stopping and getting under way again. It was arranged 
t h a t  the  break should talre place either well before or after mid-transit, SO 
as t o  be sure of pictures being talcen about the  time of mid-transit. 

It was also arranged t h a t  when the signal for tlie b r e ~ ~ k  was given, all 
wet plates undcr preparation sl~ould be exposed arid clry plates sent in till 
all the  met plates liad been developed ancl every thing mas r e d y  for opcn- 
ing  out the  doors. I n  the  same manner after the  break, clry plates were 
sent in until the  wet plates were ready. The work then went on as before 
till the time came for mounting tlie Janssen for the  second intcl.nal contact, 
which mas exposed by signal from Colonel Tennant. Two more six-inch 
plates mere then taken, tlien a Janssen, followed by two more six-incli l)l:~tes, 
and last of all a Ja~issen,  about the  time of last contact, whicll was exposed 
and closed a few seconds before the  f ind  contact, thus  conclncling the work. 

The  sequence of t l ~ e  plates in the  raclrs tvas examined and tlle plates 
were left to  dry till next day and then replaced in tlic plate boxcs. 

It had originally been intendccl tltat 120 six-inch plates sl~ould be 
tnlten, as i t  liad been found quite possiblc to  clo so a t  the  I-eliearsale, but  as 
I was perfectly dependent on Colonel Tennant's s i ~ n a l s  for starting the 

C. 
Janssen plates, I allowed plenty of tinle so as to  make SUE of having the 

* C'oloncl Tennant rcmark3 with rcfcrmco to this-'' Thcro is no douht in my mind 
that thc oi1tc.r part, of t111- Hun is ?letso. h e r  frorn llir rcslilt of outut:~ncling :tstigni:~ti~rn. 
lq'or .r;lllh~('n ~1;i lr:~ it ~houlf l  liavc hccn spcci:~lly carcd for nt the cxpcnso of lhc cc11tra1 
pl~rtion of th,  pit ~ I I I I , . "  
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Janssen plates ready when requirecl, without hurry ; and so 0111~ two plates 
were taken between the  Janssens instead of four, as had been arranged. 

The result of the  day's work was 109 six-inch plates talren, but  of 
these two failed entirely, so tha t  oilly 107 call be counted. These nre a l l  

fairly cleall and free from fog or stains but  in  many of t h e  plates t h e  itnages 
are not so as could have been desired. Though the day was fine and 

cloudless, there was a good deal of haze and I think the want of sharpness is 
chiefly due to  this and other atmospheric conditions, as the  same faults 
were observed for two or three clays after the  Transit. 

Of the  Janssen plates there were five which also were, for the  most 
part, clean, good plates, fairly well defined though not perfectly sharp. 

Several of the  pllotographs shew marlred irradiation round the  planet, 
and a want of sharpness which may be partly due t o  the  atmosphere of t h e  
planet, as the  limb of the  sun is vcry mucli sharpcr. On some of the  pic- 
tures distinct streamers are visible round the  limb of t h e  and pro- 
ceeding from it. I have not  seen anything of the  kind mentioned as being 
observed by other parties, and, as the  appearance is not  visible on all the  
negatives, it is no doubt a form of pliotographic irradiation ; but, if not, 
a comparison of the  Roorltee negatives with tbose taken a t  other places 
may throw light on the cause of it. 

None of the plates were rarnished, as i t  was considered unclesirnble to  
varnish plates intended for future measurement, and also t o  obviate ally 
chance of the  varnished films cracking when removcd to  England, as is oftell 
the  case with negatives taken in this coui~try.  

Wit11 the exckption of the want of sharpness of some of the plates, t h e  
operations may be considered quite successful as far as the mere photogral)liy 
is concerned. Tile arrangreinents described above and the programme of 
operations answered admirably and I cannot suggest any i~nproveinent. 
Whether the  photographs are sufficiently s l~arp  and perfect in other respects 
t o  answer the purpose intended still remnius to  be seen. 

Qeneval Renznvks.-During the course of the preparations a good deal 
of time had to be devoted to  putting some of the instruments into proper 
worlting order, in. which work I was much nssistecl by Captain Campbell, 

had charge of the operations with the great 36 in. theodolite. Thus for sollle 
time, the Janssen plates were found to  bc fogged and so indistinct as to  be 
almost useless. This was due, partly to reflectioil of light from the polislled 
surface of the  wood-work of the  slide and the brass-work of the  ullder sur- 
face of the exposing disc, which was partially obviated by coverillg wit]l dead 
black varnisll all the-;ai*faces capable of retlectillg ligllt 01, to rt\le scllsitive 
plate, and partly'to the ruby-red glass fired in ihe revolving disc not being 
perfectly impervious t o  the actinic rays, but this (lefect was overcolne by 
substituting a piece of thiok ruby-glass for the tliin, ligllt-colonretl t,iece 
origillally supplied. Even witlr t l~ese precnutiolis, sollle wllite lig\)t found 

11 
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its way on to the plate between the revolving disc and the  wooden case, 
which were a t  a greater distance apart than appeared necessary, though the 
entrance of light might have been prevented by fitting the  exposing disc 
with a flange running in a groove cut in the wood-work of the slide or fastened 
above it .  There was also considerable friction about the internal sur- 
faces, which caused a strain on the clock-work and gave a good deal 
of trouble till the cause had been removed. Wi th  the  exception of these 
defects, the slide seemed admirably constructed and adapted for the  
object in view. It remains, however, t o  be seen how far this ingenious 
instrument has answered the expectations of its inventor and those who 
have adopted it, but if i t  'should be used a t  the next Transit, i t  would, I 
think, be desirable tha t  arrangements should be made for the  automatic 
movement t o  be continued or distributed a t  intervals' over a much 
longer period than one minute, as on the present occasion, so that  
all the phenomena attending the contact may be fully observed and 
recorded. It is also very desirable tha t  the  photographer should 
not require a skilled observer to  watch the time of contact for him. Tho 
doing so has a very disturbing effect on a man who is able t o  make a good 
observation of contact, and time is also lost in preparing and waiting for 
a signal. 

As far as shewn by the  plates obtained a t  Roorkee the differences be- 
tween pictures taken a few seconds apart are so slight, and the advance of the 
planet is so imperceptibly marlred, if indeed, there is not sometimes an appear- 
ance of retrogression caused by atmospheric tremor, tha t  perhaps little would 
be lost by taking the pictures a t  intervals of 4 or 5 sec&ds instead of a t  
every second. 

The mounting of the slide necessitates the alteration of the adjust- 
ments of the telescope for taking the six-inch plates, thus stopping all such 
observations about the critical period and i t  is therefore most desirable tha t  
each operation with the Janssen slide should extend over as long a period 
ay possible. Colonel Tennant tells me that  the cusp measures are indefinitely 
more valuable, if good, than any six-inch plates, which he would entirely 
eliminate. I n  this case, if i t  were considered essential that  the successive 
pictures should be taken a t  intervals of not more than one or two seconds, a 
second, or even a third, Janssen slide might be provided so tha t  they might 
be rapidly changed one after the other. I f  i t  were feasible t o  construct the 
slide so tliat the plates could easily be changed without removing the whole 
slide from the camera, i t  would be better still, as in that  case the observations 
could be carried on a t  every second or two, and three &-four plates exposed in 
quick succession during five or six ininrltes about the timl'of contact, and, if 
deairrble, continued a t  regular intervals afterwards ; but this appears to  pre- 
sent consitlerable mechariical dificul ties and an arrangement would be required 
by which the revolving disc coultl be a t  once brought into the proper position 
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for exposing the successive plates instead of having (as in  the  present slide) 
t o  be reversed through an e9ztil.e  evolution, which alone takes nearly half a 
minute. 

The photoheliograph, lilre all work turned out  by Mr. Dallmeyer, 
was an  excellent and perrectly finished instrument, b u t  seemed t o  me 
t o  be scarcely sufficiently firmly mounted for continuous work ex- 
tending over so many hours, with the  constant shaking caused by the  
insertion and withdrawal of the  dark slides, which were much stiffer than  
they ought t o  have been. This stiffness of t h e  dark slides was found 
not to  be due t o  climatic influence, because they did not  agree i n  
measurement with t h e  focussing screen which fitted perfectly, and 
they had t o  be filed down considel-ably before they would fit ; this 
defect, due no doubt t o  an oversight in  the  maker or t o  hur1.y in turning ou t  
the  instrument, was a serious one, as besides the  liability t o  tremor caused b y  
the frequent alteration of declination, the focus might have been disarranged 
by the alteration in  the  thickness of the  slides by filing, b u t  there was 
nothing else to  be done under tlie circumstances. 

For  my part, speaking merely as a photographer, I should prefer t h e  
system adopted by Lord Lindsay and the American parties in  which t h e  
camera was an immovable fixture and the  solar image retained in a, constant 
position by means of a siderostat carefully adjusted t o  follow the  sun. In 
any case, the slides should be constructed t o  fit quite easily into their places, 
and in this respect the  dark slides made for the  equatorial camera used a t  
Dodabetta for ph?tographing the solar eclipse in 1871, were of a much 
better pattern than those sent out with the  photoheliograph. 

Another defect of the  photoheliograpll was t h a t  the  hanging counter- 
poise, placed near the object-glass of the  telescope when using the Jansseu 
slide, was found to  swing and induce a tremor in the  instrument, spoiling the  
definition of the pictures ; i t  was therefore replaced with a rough, but  efficient 
substitute, in the shape of a canvas bag, the ends of which were filled mith 
shot. This was merely hung over the end of tlie telescope a t  t h e  proper 
balancing point and kept the  tube perfectly steady. 

As regards the  process t o  be adopted for photographing the Transit of 
1882 much will depend on the lsesults obtained by the different methods 
used in December last as to  whether photography can be advantageously 
employed and, if so, which process is most suitable. 

As far ns my experience goes, the  wet process seems less f:tvourable t o  
perfect shnrpness and clearness of the image than tlre dry, but  Colonel Ten- 
nant tells lne he )as lately obtained very superior results by using a pyro- 

gallic acid developer with bromoioclisecl colloclion, in place of the  iron 
development. From experience I have gained in preparing t;>r photograpl~- 
i ~ l g  the recent Eclipse, I helieve tlmt great advantagrs mily be ohtltinetl hy 
slightly staining the ordinary wet t i l~ns wit11 ornngo or red auilin c l~es  or 
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by the use of nioist plates, prepared wit11 bromised or bromoioclised 
collodion afterwards treated with albumen and glycerine, which I have found 
very simple t o  prepare and exceedingly free from all tendency t o  blurring 
or irradiation. It is probable, however, that  before 1882 the usual modes 
now in vogue for taking negatives will liave been quite superseded by the 
simpler method of using sensitive emulsions which have only t o  be poured 
on to the plates and dried without any further preparation. Great advances 
liave recently been made by Carey Lea, Bolton and otliers in obtaining such 
emulsions capable of giving pictures with the same rapidity as the ordinary 
wet or dry processes and with a perfect freedom from the irradiation or blur- 
ring so detrimental in astronomical photography, besides which the perfect 
simplicity and ease of the operations are a strong recommendation ; and I 
may, I think, safely predict that  should photography be used for the next 
Transit, the emulsion processes will, if not esclusively, be used very extensive- 
ly ; unless, possibly, the superiority of pictures taken on daguerreotype plates 
or silvered glass films over those on collodion should be incontestably proved 
or some other better process be discovered meanwhile. 

Although the photographic operations connected with the obser- 
;ation of a Transit of Venus present no great difficulties, and are in 
some respects easier than photographing the total phase of an Eclipse, a 
great deal of patient careful work is required beforehand to  ascertain 
the best conditions for working mith regard t o  local circumstances, and 
this the short time a t  my disposal on the present occasion scarcely 
allowed me t o  have, especially as so much time was spent over the 
dry process, which might, as the event proved, have been well employed in 
perfecting the wet. It is therefore very desirable tha t  the  subject should 
not be lost sight of between this and the next Transit and that  every oppor- 
tunity should be talren of utilising the experience already gained towards 
ascertaining the most perfect methods of talring these sun-pictures. It would 
also be advisable that  as many as possible of the observers of the last 
Transit sliould also take part in the next. 

Although the Transit of 1882 will not be visible in any part of India, 
much useful preparatory photographic work might be done concurrently 
mith the daily observations of sunspots, now that  an instrument is available 
fur taking advantage of the comparatively fine weather enjoyed in this 
country, particularly a t  the time .of year when the weather in Europe is 
most unfavourable t o  such observations ; and this would not be the least 
arriong the many advantages t o  Science to  be gained by tlie establishmerlt of 
a Sol;lr 01,servatory in this country, which has beer1 so gdnestly advocated by 
Col. T e n n a ~ t  and, i t  is t o  be hoped, will soon be an accomplished fact. 







XI.--Descr@tions of 9tew M a ~ i ? z e  Mollusca $-om the Ind ian  Ocean. 
By G. and H. NEVILL. 

(Received July 15th ;-Rend August 4th, 1876.) 

(With Plates V I I  and VII I . )  

The types of the  new species of shells described in this paper mostly 
belong to  the  family P leuro tomid~ ,  and are all in  the  collectioli of t l ~ e  
Indian Museum. 

MUREX (OCINE~RA) GIBBA, Pse. 
Lntiv~ts gibbus, Pease, Am. J. Co~ich., 1867, (Sagtdwieh I.) 
Nzrver Crossen~zn, LiBn., J. de Conch., 1874, (ilinzcvitius). 

We have found this shell a t  Ceylon, the  Seychelle, and Andaman 
Islands ; it is nowhere a common shell. 

MUREX (OCINEBRA) FISCELLUM, Ch. var. 
Chemn., Conch. Cab., fig. 1624-6, (Atlo Co~tdor). 

II% Lihinvdi, Crosue, J. de Conch., 1868, (1Euritilts). 

W e  have found both the  type form and tlie var. LiLgbnrdi a t  Mauri- 
tius, also a t  Ceylon and Aden the above var. olily ; a large series of speci- 
mens in all stages of growth show tha t  the two forms cannot be retained 
as distinct species.-'l'l~e very common Sistrzsnz undatzcm (Ch., fig. 1851-2, 
Tranquebar) muBt not bQ confused with the  above, as well pointed out 
by Clrenlnitz in his original description, as also by v. Martens (Vordcrasiat. 
Conch., p. 95) ; we have found tlie typical form of S. u~zdcitunt, with 
wliitish aperture, a t  Ceylon, Mauritius, and Natal ;  var. Indica, nobis, (de 
Blainv. pl. X, fig. 8) a t  Ceylon, Mauritius, Singapore, Bonibny, Anda- 
mans, Penang, Arakan, Bourbon, and Seyclielles ; vsr.  sz~bturritu (de Blainv. 
pl. X, fig. 12) a l  Mauritius only, where i t  is ratlier scarce ; tlie Museum 
also possesses specimens of var. rnnrgariticola, Brod. (Conch. Icon., fig. 25) 
from the N. Coast of Australia : this form differs from var. I~zdicn by the 
fewer, more nodulous ribs, becoming more rapidly obsolete, by its stoutcr 
and thiclter growth, by the more regular transverse sculpture, and by i ts  
more sombre colouration. 

CONUS CEYLONENSIS, Brug. 

As alreacly surmised by v. Martens (Don. Bisni., p. 32), Pease is wrong 
(Am. J. Coircll*, 1867, p. 126) in  uniting Conus Ceylo~ze~isis, Urug. with 
Co~zuspusillus, Cli. (Conch. Icon. fig. 154)  ; both are nbu1ld;tnt species 
a t  low water on the recfs a t  Ceylon and tlie Andamans ; tlie latter species 
we llave also found a t  Mauritius a i d  the  Scychclle Islands. Not  only, how- 
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ever, the shells, but the animals also are quite distinct ; the latter in Conus 
Ceylonelasis being a bright scarlet throughout, the body minutely, almost 
imperceptibly streaked with white, the siphon the same, only much more 
distinctly so ; the animal of Conus pusillus is, on the other hand, pure white, 
with a narrow pink rim round the extremity of the siphon and a t  its base, 
and the posterior end of the body is also tinged with pink. - 

DRILL'IA LUCLDA, n. sp., PI. VI I I ,  Fig. 15. 

Shell acuminately fusiform, very smooth and glittering ; white, slightly 
alld irregularly marbled with pale brown here and there between the ribs and 
especially behind the outer lip ; suture distinct, apex blunt and rounded, 
almost like tha t  of Pyramidella in character ; whorls 8 to 9, the two first 
smooth and embryonal, the others divided with a deeply incised groove beneath 
the suture, longitudinally, thickly, distantly ribbed ; last whorl with 9 ribs, 
transversely striated a t  its base, gibbous posteriorly, with a rather consider- 
able smooth space behind the marginal varix (as in Reeve's fig. 199, Pleur. 
pudica, Hinds), next the suture the upper part of the ribs, cut off by the 
deep spiral groove, have the appearance of a row of granules ; columella and 
aperture smooth, a callous tubercle a t  junction of outer lip with the former, 
sinus very deeply excavated. 

Long.8, diam. 3 mil. 
H. and A. Adams in their ' Genera of Recent Mollusca' class Clavatula 

quiupualis of Hinds as a Clathurella ; i t  would, however, probably be better 
placed in Drillia,  as is done with other allied SF;. robusta, Hinds, &c. D. 
lucida resembles extremely closely the shell from South America figured and 
described by Hinds as Clauatula puispualie (Voy. Sulph., pl. VI, fig. 5) ; the 
Indian species is smaller, with transverse s t r i s  a t  base of the last whorl, with 
a row of granules and a deep groove beneath the suture, and with straight 
instead of oblique ribs. The type is from the Persian Gulf, where i t  was 
dredged rather plentifully by Mr. Blanford off Tumb Island and Gwiclar ; 
i t  was also dredged by Mr. Wood-Mason a t  the Andamans and found by 
the late Mr. Itaban at  Pooree iu the Bay of Bengal ; the specimens from the 
two last-named localities differ slightly fiom the type form, being a little more 
richly marbled with brown (much as in Hincls' figure of his Clavntula Zeta), 
and having the ribs on the last whorl a trifle more rounded and the penulti- 
mate rib in the centre of the back more developed than the othera (present- 
ing a varicoee appearance). 

DEILLIA ACUMINATA, Migh., PI. VII I ,  Fig. 14. 
P. Roet. Sot., 1846. 

811f!11 ft~siform~, rerrcmhling ill shape many small species of Mitra, nome- 

what nmooth and shining, apex ~llarl)  arld pointed (generally broken otf') ; 



bright blown, with a broad white band a t  the upper part of the whorls, re- 
peated nenr base of the last whorl, this white band is more vivid and dis- 
tinct on the ribs than in the interstices; whorls 8, the- three first without 
sculpture, the others longitudinally flexuously ribbed, with a depression be- 
neath the suture, last whorl transversely. ribbed a t  its base, with approxi- 
mately 12 longitudinal ribs, two of which in  the centre of the back are 
joined together and have a varicose or gibbous appearance ; columella and 
interior of aperture brown, smooth, outer lip sharp, very thin, sinus small. 

Long. max. 6+, diam. max. 23 mil. 
Andaman I. and Ceylon, scarce a t  both places. W e  have given a fresh 

figure of this species from an Andaman specimen, as the figure in the Don. 
Bism. (pl. 1, fig. 1) is scarcely sufficient for satisfactory identification. 
Typical specimens in the Indian Museum from the Sandwich Islands in no 
respect differ from Indian Ocean ones. 

MANOELIA FULVOCINCTA, n. sp., P1. VI I ,  Fig. 1. 
Shell attenuately fusiform, shining ; whorls nine, the first four embry- 

onal and colourless, the third and fourth peculiarly and strongly carinate, the 
other five longitudinally, varicosely ribbed, seven ribs on the  last whorl ; 
urlder a lens, miilutely but regularly transversely striated, strim more or 
less obsolete on the ribs ; white, with a chestnut-brown band immediately 
under the suture, more vivid in the interstices than on the ribs themselves, 
this brown band covers the columella and nearly the mhole of the lower half 
of the last whorl,.is also 7pj.y strongly marked on the lower portion of the  
outer lip and within the aperture ; columella and outer lip smooth, siuus 
obsolete, canal very short and truncate. 

Long. 8, diam. 3 mil. 
Type Bombay (Rev. S. B. Fairbank), also Ceylon (nobis), and Pooree 

(IT. H, Raban). 
(Coll. Indian Museum and H. Nevill.) 

MANQELIA FAII~BANKI, n. sp., P1. V I I ,  Fig. 2. 

Wc have long hesitatecl whether tliis shcll should be distinguislie~l 
from Reeve's PI. hexngonalis, the differences bet\veen our sl~ell  and the 
figure in the Concli. Icon. seem however to  necessitate it. N. Eirirbnrrki 
can be distinguished by the  more open canal, the five or six denti- 
culutions within the acute outer lip, the sli;irp trn~isverse strip,  equally 
and s t r o ~ ~ g l y  showing both on the ribs nnd i11 the intel-sticcs, the strim 
distnnt from ode another, only three on each \vhorl, the iuiddle one 
sligl~tly tlre largest, i~npnrting n somewhat angulnt,e nppenrnncc t o  t l~e '  
whorls ; tlie longitudinal ribs are tlliclicr and more rou1ltlc.d tjlll\ll ill Reeve's 
Iigurc ; the sllell lins 8 wllorls, t l ~ c  two tiret cmbryonrl, slightly ilianli~~illnte ; 
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i t  is of an irregular leaden-brown colour, stained with a darker shade on the 
outer lip and on the columella. 

Long. 6, diam. 2 mil. 
Type Bombay, probably also Ceylon and Andamans ; the specimens, 

however, from these two last localities are not sufliciently perfect for satis- 
factory identification. For  the type specimens of this and for many other 
interesting species from the same locality, the late Dr. Stoliczlra was indebted 
to  the Rev. S. B. Fairbank. 

MANGELIA (?) INTEBRUPTA, Rv. 
P. Z .  S. 1846. 

Baphaella bella, Pse. 
PI. gemmulata, D.  

Amongst some hundred specimens in the Museum from the Sandwich 
I., Mauritius, Bourbon, Ceylon, and Abyssinia, a single Ceylon spe- 
cimen alone shows minute denticulntions just within the outer lip, as in 
Reeve's figure. A comparison with specimens in the  British Museum marlred 
interruptn, Rv. first enabled us t o  identify this species ; the  genus still 
seems to us doubtful, perhaps Carpenter (P. Z. S. 1865) is correct in placing 
i t  in the Colwmbellid~. It is common in Ceylon, where it seems t o  be finer 
and better marlted than  elsewhere in these seas. I f  i t  should prove t o  be 
a pleurotomid, Pease's name belja had probably better be employed, as 
Lamarck and Sowerby have both described distinct shells as Pleu~~otontn 
inlerruptn. 

C' 

CLAT~URELLA B u a o s ~ ,  Migh. 
PI. eztrcnlio, Nevill, J. R. A. S. (Ceylon Branch), 1869. 

Pease is quite wrong (Am. J. Conch. 1871, p. 25) in uniting t l ~ i s  
species with C. scaln~ina,  Deshayes ; the short rounded whorls, more pro- 
duced spire, different character of the sculpture, absence of the second blsclc 
transverse line on the whorls, amply distinguishing the latter ; the former is 
abundant a t  Ceylon and Arakan, the latter a t  Mauritius, Bourbon, and 
Ceylon. 

C. BUGOSA, var. CURCULIO, nobis, 1. c., from Ceylon. 

This variety has 12 longitudinal ribs on the last whorl, four trarlsverse 
kcels on the whorls, the two rnidille ones very prominent, the other two more 
or less obeolete, suture excavated, only very faintly stained brown, minutcly 
and spirally striated ; two transverse brown lines on the last whorl, show- 
ing a l ~ o  within the aperture ; i t  does not differ from the dype form sent us 

.by Mr. Pease from the Sandwich I., ay figured and described in thc Don. 
Binrn., except by its greater size. 

Long. 8, diiun. 31 mil. (last whorl, long. 4)). 



C. RUGOSA, var. FALLAX, nobis. 

This is probably tlie form tha t  induced Pease incorrectly t o  malre 
scnZa~i~za a s-ynonym of ~suyosa. This dwarf variety has 9 longituclilral ribs on 
the  last whorl, the  four transverse keels are less unequal in  size, there is 
orily one brown line on the last whorl and within the  aperture (in this 
respect only does it agree with scalarifin) ; the  peculiar straight outer lip and 
consequently contracted aperture, as also tlie form of the  whorls and suture, 
are the  same as in the type form. 

Long. 4+, diam. 2 mil. (last whorl, long. 2). 
Common a t  Mauritius and Bourbon ; rare a t  Ceylon. 

CLATHURELLA SCALARINA, Desh. 
Specimens in the  Museum agree exactly with the typical figure (especi- 

ally as regards tlie rounded outer lip and open aperture) ; suture scarcely 
excavated, spirally minutely striated, six transverse lceels on each wliorl (tlie 
first and last somewhat indistinct), 12 longitudinal ribs on tlie last wllorl 
(not 1 5  to  1 6  as in tlie original description) ; apex ancl suture stained 
an intense brown, only one brown line on the  last whorl and wit11i11 the 
aperture. 

Long. 6, diam. 2; mil. (last whorl, long. 2;). 
Abundant a t  Balapiti in Ceylon ; rare a t  Mauritius. 

CLATHURET,LA ESQUISITA, 11. sp. 

W e  found this shell ,n$arlted in the  British Museum as CIat l lu~.~l ln  
qzpbulosa, Pease, but  i t  differs totally from the shell described under t l ~ n t  
name (P. Z. S., 1860, p. 143), being of a beautiful pinlt colour with a wlrite 
trarisverse band, not white with interrupted longitudinal brown lines as in 
I'ease's description of P. neBz~losn ; i t  may rather prove t o  be a sillall 
variety of the slrell describi?d and figured by Pease from Pauinotus (Am. J. 
Conch., 18G8, p. 219) as Cln t l~u~e l la  cn~zaliculata; however, even if i t  should 
prove SO, our name exquisita will stand for tlre species, as Reeve deacril)ed a 
totally different slrell as P. (Clnthu~~ella) caltnliculatn, P. Z. S., 184s  ; if the  
Paumotus slrell proves to be distinct from our 1'4auritius one, as we tl~inlt  i t  i u ,  
we would suggest for the  former tlie name of Clnthurelln Peasei. C. a.cpuisitn 
differs fro111 C. Peasei by the absence of the dark brown liile belleat11 tlie 
transverse white band, by its suture not being coloured brown, by tha  
much greater contraction of the  last whorl and the outer lip a t  their base, 
thus malting a more prornine~lt canal, by tlre last whorl having only 12 
lorlgitudin~l ribs ingtead of 14, finally by its smnller size. \Ve linve 11ot 
thought i t  necessary to figure tliis species, ns it is one tha t  cannot be 
mistaken. 

Long. R+, diam. 4 mil. 
Rather scarce a t  Mauritius. 

12 
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CLATHUREJ,LA R E E ~ E A N A ,  Desh. 

Seems to be the  same as a shcll figured ancl described by  Pease as C. 
turnitla (Am. J .  Conch. 1867). This species occurs a t  Mauritius and a t  the 
Andamans, a t  both of which places it is scarce. C. Reeven~za and C. c,y- 
clopl~ora, D. should, we think, form a distinct section of Clathurella, in which 
should probably be classed P. szcbzrln, qyrota, &c. of Reeve ; in  Adams' 
' Genera' these latter are recorded as Daphnella. 

C. cyclophora we found a t  Mauritius rather sparingly, also a t  Aclen 
a single specimen of a s l~el l  which seems t o  belong t o  it, though in  too bad 
a state of preservation for certain identification. 

CLATHUBELLA SNITHI, n. sp., PI. V I I I ,  Fig. 13. 
Shell minute, angularly fusiform, attenuated, apex round, slightly sinis- 

tral  ; white, tinged with pnle brown on the  columelln ancl outer lip ; whorls 
seven, acutely angled in the  centre, depressedly excavated on the  upper half, 
which is devoid of sculpture ; the  first two whorls altogether without sculptnre, 
t h e  3rd and 4 th  simply acutely keeled in  the  centre, the  others c l o s e l ~  reticn- 
Iated, minute granules formed where the  lreels bisect one another, longitu- 
clinal keels obsolete on the  lower half of the  last whorl ; i n  some specimens 
a prominent keel is present immediately beneath the  suture of the  last two 
whorls, in most, however, this is obsolete (as in the  specimen figured) ; colu- 
mella rather strongly twisted, sinus deep, outer lip reflected, transversely 
striated. 

Long. 3+, diam. 1+ mil. 
Mr. Rlanford dredged 30-40 specimens Bf this minute shell off Gwb- 

clar and Tumb Island in tlie Persian Gulf ;  it perhaps nearest resembles 
Reeve's PI. concentricostntn (fig. 27R), hut  is quite clistinct ; me have named 
i t  after Mr. E. A. Smith of the  British Museum, who has lately described 
some interesting small shells from the Persian Gulf. 

CLATHURELLA APICULATA, Montr., P1. V I I ,  Fig.  3. 
J. dc Conch. 1864, p. 264, (N. C(llerl.) 

W e  propose t o  distinguisll the Anclaman form under the  name of var. 
minor. Ten specimens of this variety were found liGng a t  Ross Island under 
blocks of coral a t  low water, i t  can only be distinguished from the type form, 
wl~ich has not j e t  been fouurl a t  the  Andarnans, by its smaller size (long. 
4;, diam. 1: mil.). T l ~ e  row of ollaque, white spots on the baclr of the  last 
whorl are very cl~aracteristic. It is nearest allied to the  next species, C. B a l -  
leti, wl~icli also lives at  t l ~ c  Anrlarnans and under precisely similar conditions : 
the  slight but constaut diltBrences in shape aiicl scull hi^,^ between the two 
are well fillown in tlie accompanying figures. Dead spec ime~~s  of C. apiculntn 
arc fairly abundant in Ceylon, in size closely approximating to  the type form 
(long. 61, diam. 3 mil.) 

(Coll. Indian Mils., Ilev. J. Warneford, and H. Nevill.) 



CLATIIURET~LA MAT~LETT, liecl., P1. V I I ,  Fig. 4. 
J. de Conch. 1952, p. 254, (Poc$c 0.) 

I found seven 01% eight specimens of this lovely species alive a t  the  An- 
damans, a t  ROSS Island and North Bay, under bloclrs of coral a t  low water ; 
thc  sl~ell  is of the most brilliant imaginable ; it agrees exactly with 
the  original figure and description. (G. Nevill ) 

(Coll. Indian Mus. and Itev. J. Wameford.) 

CLATHURELLA rmpLExa, 11. sp., PI. V I I ,  Fig.  5. 
This shell, though in many respects so like Mar~yclia Fail-hn~zki, 

should probably be classed as a Clatl~zwelln; whorls 5,  thc  last very short, 
three first embryonal, the  others broadly, somewhat indistinctly longitudi- 
nally ribbed, ribs not so straight as in M. Pnij,banl%i, bu t  somewhat 
~~ounded ,  especially on the last whorl, three raised tr:~nsverse strim on the 
lower portion of each whorl, the  uppermost one almost obsolete, a charac- 
teristic raised transverse Ireel immediately below t l ~ c  suture ; unifor~n ash-color, 
a shade or two darker in the interstices of the  ribs and near the  apex ; CO- 

lumella, outer margin of tile lip and interior of the  aperture bright cl~osl; nut- 
b1.0~11, coluinclla a little twisted, outer lip very sharp, irregularly unclulst- 
ing, obsoletely granulated just within the  aperture. 

Long. 6, cliam. 28 mil. 
Type Bombay ; also found in Ceylon. 
(Coll. Indian Museum, and H. Nevill.) 

C L A T I I ~ R E L L A ~ ~ ~ R O C I N C T A ,  Montr., P1. V I I ,  Fig. G .  
J. rlc Corzch. 1872, (N. Cnled.) 

The colouration of the last whorl is  mem mark able : there are five rows of 
cllstant elongated nodules, of which the two first rows next tho  suture are 
of ,z leaden colour on a broad black b a ~ ~ d ,  the  t l ~ i r d  row of a brilliant orange, 
tllc fourth and fifth pure white, these five rows of nodules (coloured i n  the  
same may) are then repeated. 

About twcnty living specimens of this sliell were found a t  the  Anda- 
mans, on Blair's lieef, Aberdeen, and Ross Island, under blocks of coral a t  
low water. 

Long. 9, diam. 4 mil. 

CLATIIUBELLA SINQULhRIS, n. Sp., PI. VII, Fig. 10. 
Shell elongate, fusiform, sub-conical, apex pointed ; white, in the  centre 

of the ribs on the last \vhorl ornamented with obsolete brown spots ; whorls 
ninc, the first feu? embryonnl, smooth, on the fourth traces of convex aculp- 
t ~ i r e  only, the last five transversely, regularly, rathcr broadly, so~ncwllnt 
distantly striatecl, longitudinally faintly and obtusely ribbatl, n i i~c  ribs on 
tlie last wliorl, becolning obsolatc towi~rcls t l ~ c  ~ R S C ,  t l ~ c  last rib 11cxt t . 1 ~  
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outer lip varicose, much more strongly developed than the others ; ribs of 
the  5 t h  and 6 t h  whorls ~er fec t ly  straight, on the  7 t h  and 8 t h  angulated 
about the  middle, the  last whorl angulated a t  about the  4 th  or 5 t h  of the 
transverse s t r i s  ; columella straight,  smooth, a small tooth-like projection 
a t  the  commencement of the  deep, rounded sinus ; outer margin of the  
lip almost straight, much producecl, exceedingly sharp ; interior of aper- 
tu re  white, smooth, and shining ; under a powerful lens only can be seen 
a microscopical, regular, longitudinal striation, these s t1 . i~  are bent i n  
t h e  same may as the  last  varicose rib and should perhaps be called s t r i a  
of growth, they are a trifle more distinct close t o  the  suture. 

Long. 84, diam. 34 mil. 
(Coll. Indian Mus. and Rev. J. Warneford.) 
Three or four specimens only of this interesting species were dredged by 

Mr. Wood-Mason a t  a considerable depth a t  the  Andamans. I n  shape and 
sculpture i t  resembles most closely Cythara Delacouriann of Crosse (J. 
de Conch. 1872, pl. fig. ) ; the  columella and outer margin are, however, 
both perfectly smooth and t h e  sinus is much more distinct, the  spire too is a 
great deal longer in  proportion t o  the  last whorl, in length the  las t  whorl 
(measured a t  the  back) is 4 4  mil., the other whorls altogether only measur- 
ing 4 mil. W e  have felt considerable doubt whether this species is correctly 
c la~sed  as a Clathurella ; perhaps it would be better placed with Mangelia. 

CLATHURELLLA MA~ONI,  n. sp., P1. V I I ,  Fig. 7. 
Sl~el l  ovately fusiform, white, remarlrabky scalarii'orm ; six angular 

whorls, broader a t  the  top than a t  their base, the  first two rounded, smooth 
and embryonal, the  others prominently and regularly, somewhat distantly, 
transversely striated (four s t r i z  on the  4 t h  and 5 t h  whorls), longi- 
tudinally strongly ribbed, ribs pointed and very prominent a t  their com- 
mencement, nine of them on the last whorl ; columella and aperture smooth, 
with a row of regular, rounded granules just within the  acute margin 
of the  outer lip, this latter is very broadly reflected and has a longi- 
tudinal, somewhat obsolete rib down its centre, this being clecussated by seven 
transverse s t r i s  presents the  appearance of a double row of granules ; the  
outer margin where it joins the  body ml~orl is callous and thickened, the sinus 
very deep and rounded, the aperture small, contracted, as nearly as possible 
of equal width all the  way down from the sinus t o  the end of the  canal. This 
~ ~ e c i e ~ l  agrees remarkably, a. regards sculpture and shape of the whorls, with 
a shell described as P I .  scalata by Sowverbie (J. de Conch., 1874, 
p1. VIII, fig. 4) ; i t  differs, however, by the  totally differ en^ character of the 
aperture and by its fewer whorls. 

Long. 4, diam. 2 mil. 
Dredged by Mr. Wood-Mason a t  the Andamans. 
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CLATEURELLA MARTENSI, n.  sp., PI. V I I ,  Fig. 8. 

Shell regularly and conically fusiform, of rather darlr brown colour with 
bright lilac granules ; seven rounded whorls, reticulated with very thiclc 
somewhat distant ridges, forming a t  the  points of intersection, three rows 
of large, pearl-like, slightly oblong granules, on the  last whorl these three 
rows of granules are repeated, after the sixth row the shell abruptly becomes 
contracted, forming an excavated furrow, near the  base there are again 
six rows of granules, but much smaller and more rounded, these give n some- 
what angular appearance to  the  last whorl ; the  columells is much contorted, 
or twisted in the middle, of a lilac colour, with a few minute denticulations a t  
i ts  edge ; the  aperture and the four strong denticulations a t  i t s  outer edge 
are also of a lilac colour, the  sinus is deep and rounded, the  outer lip is 
brigllt brown, abruptly contracted near i ts  base, for~ning a strongly marked 
canal. 

Long. 5, diam. 2 mil. 
Tolerably abundant in  sand from Balapiti in Ceylon. 
(Coll. Indian Mus. and H. Nevill.) 

CLATHURELLA ENGLNIFORMIS, n. sp., P1. VII,  Fig. 9. 

Shell nawowly elongate, convex, in shape resembling several species of 
the  genus Engina, peculiarly attenuated and contracted towards the base, 
spire ~)oiutecl; white, banded with a single somewhat irregnlar yellow band, 
repeated a little bilow th: &iddle of the last whorl, some of the  grauules 
on this band are yellow, whilst others are ivllite ; whorls seven, distantly 
reticulated with thick, obtuse, longitudinal and transverse keels, the  
interstices, under a lens, minutely and closely longitudioally striated, 
the  sculpture is very distinct and clearly marlced on the last  two whorls, 
but  much confused and difficult to  trace on the upper ones ; as in the  pre- 
ceding species, pearl-like granules are formed where the  ridges cross one 
another, in the  present shell however they are more regular in size and 
more rounded, there are three rows of these granules on each whorl, 
besides an additional smaller one and some indistinct transverse ridges close 
to  the suture ; there are ten longitudinal keels on the last whorl ; sinus deep, 
but  rather contracted, bent down rather abruptly ; aperture very straigllt 
and narro\v, suddenly widening a little close to  the  end of the  canal, seven 
rather large regular granules a t  the  i~lller margin of the  outer lip. 

Long. 5-i-, diam. 24 mil. 
I n  sand fro$ Balapiti in Ceylon. 
(Coll. I~iclian Museum and H. Nevill.) 
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CLATHURELLA LEYNISCATA, Nevill, P1. VI I ,  Fig. 11. 
J. R. A. S. (Ceylon Branch), 1869. 

White, with one brown band just below the sutures and with a second 
one towards the base of the last whorl, the latter fills the excavated fur- 
row and shows also in the  interior of the aperture, the columella also is 
stained brown ; whorls seven, distantly latticed with very broad longitudinal 
and transverse keels, forming oblong granules where they cross one another, 
there are four of these transverse granulose keels on each whorl, the upper 
one small and somewhat indistinct, the two middle ones very prominent, 
the lowest one small, scarcely perceptible, almost hidden by the next 
whorl ; the last whorl has five of these keels, the first smaller than the 
others, then an excavated furrow as in Clathurella fusoides, Reeve, alld in 
Clathurella Blnnfordi, nobis. 

Long. 6*, diam. 2; mil. 
I n  sand from Ceylon and Mauritius (nobis), Bombay (Rev. S. B. 

Fairbank), and GwLdar in Persia (W. T. Blanford). 
W e  give a figure, from a Mauritius specimen, of this widely distributed 

little species. 
(Coll. Indian Museum and H. Nevill.) 

CLATHURELLA CONTORTULA, n. Sp., PI. VI I ,  Fig. 12. 
Shell globosely conical, somewhat peculiarly twisted or bent, suture 

distinct ; white, with a pink tinge towards tbe top ; apex very obtuse, with 
a decollated appearance; whorls 6, longitudin?llv ribbe$l, ribs thick and 
prominent, distantly transversely striated, so as t o  present a granulose ap- 
pearance; a t  the base of the last whorl several rows of small granules; 
columella peculiarly twisted, aperture narrowly contracted, outer lip thiclr, 
in the middle bent inwards. This shell seems very close to  Reeve's PI.  
obtusa, tlie shape however is different, the aperture more contracted, &c. 

Long. 54, diam. 24 mil. 
Abundant in sand from Balapiti in Ceylon. 
(Coll. Indian Museum and H. Nevill.) 

CLATHURELLA BLANFORDI, n. ap., PI. VI I ,  Fig. 14. 

Shell cyliridrically ovate, elongate, sutures rather indistinct, apex 
uharp and pointed, a beautiful deep mauve colour throughout ; who1.1~ 7 
to 8, longitudinally and transversely ribbed, ribs very prominent, of ecliial 
thickness, forming granules a t  the points of intersection, towards tlie basc of 
thr: Inst whorl an excavated furrow as in our C. lcnrniscnta, &c. ; colurnclln 
uhort and twisted, aperture moclcrately witle, contorted, with it rntllcr large 
winl~s, outer lip tliickcnecl with two or thrce granules just withiri tlie aper- 
tc~re. 

LOIIK. G.: ,  dia~n.  2 mil. 
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In sand from Annesley Bay in Abyssinia. I have named this prettily 

coloured little shell after Mr. W. T. Blauford, t o  whom the  Indian Museum 
is indebted for it, as well as for very many other interesting species from the 
same locality. 

CLATEURELLA ARMSTRONQI, n. sp., P1. V I I ,  Fig. 13. 
Shell pyramiclically elongate, angular in  the  middle of t h e  whorls, very 

p i n t e d  a t  base, suture /distinct, apex very sharp and pointed ; colour 
uniform chocolate-brown ; whorls eight, the first two perfectly smootll, the  
3rd and 4 th  with two transverse lieels in the centre, t h e  last four obtusely 
and distantly longitudinally ribbed, transversely regularly striated ; colu- 
n-rella much contorted or twisted, with a shining callosity which is pro- 
ininently rugosely granulated as in the  genus Cythara ; aperture short and 
much contorted, with a large, prominent, tooth-like tubercle a t  the  junc- 
tion of the outer lip with the  columella and with a remarkably wide, deeply 
excavated sinus ; outer lip thicltened, transversely striated, peculiarly and 
minutely, very closely granulated just within the  aperture ; in three of the  
four specimens the  columella and margin of the  outer lip are stained a 
brighter bromn than the rest of the shell. The above cl~aracters will serve 
easily t o  distinguish this shell from PI. arctnta of Reeve, t h e  only species 
which, as far as we know, it a t  all resembles. 

Long. 5, diam. 2$ mil. 
The type mas dredged by Mr. FVood-Mason a t  the  Andamans in  

25 f t l~s .  Dr. Armstrong of the  Indian Coast Surveg has also presented t o  
the  Indian ~ u s k u i n  tlire; specimens, which he dredged a t  about the  same 
depth in the  Pauinben Straits, in these latter the  columella and outer lip arc 
stained a bright bromn, but  there is no other difference from the type form. 

CFTIIARA GRADATA, n. Sp., PI. V I I ,  Pig.  15. 
Shell compresseclly, ovately oblong ; sutures excavated, apes very obtuse, 

having a clecollutecl appearance, pure white througliout ; whorls six, longi- 
tut1in;tlly ribhed, ribs continued to tlic extreme base of the  last \i~horl, trans- 
vel-sely very regu1:~rIy striated, colu~nella, almost straight, sliglitly rugose a t  
its upper part ; aperture narro\\.Iy cont~.acted, especially to\vxrcls its \lase, 
sirlus small ; outer lip very thick, regularly rounded, granulated just \vitl~in 
the  aperture. 

Long. 5:, dinm. 2 mil. 
Not  uncolillnon in sancl from Bnlapiti in Ceylon (nobis) aucl Bo~l-rbny 

(Rev. S. B. Fxirb:inli). 
(Coll. Indiwi XIuscmn and H. Neilill.) . 

CYTLIARA Dunrosa, n. sp., PI. V I I ,  Fig. 1s. 
We harc rclt coilsidcmble doubt wlietlicr the present spccics is rcnlly 

dirtiuct froill the shell dsscribccl by llecvc as ru~ll~fj~liu cor t i jb .a i s ,  Gray 
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MS., the greater thickness of shell, straighter outer lip, and less oblique 
longitudinal ribs seem, however, t o  distinguish the present form. Shell 
ovately conical, thick, apex mammillate ; white, with a broad brown stain on 
the  back of the last whorls ; whorls 7, the first three embryonal, the next 
three angular, the longitudinal ribs only beginning towards the base of each 
of them, give the appearance of a row of nodules just above the  suture ; 
the last wliorl unusually straight and regular, with an excavated shelf a t  the 
top, transversely and closely striated, striaa somewhat obscure, peculiarly 
undulating and interrupted, decussated with somewhat indistinct longi- 
tudinal almost straight ribs, commencing a t  the base of the excavated shelf; 
regularly and closely denticulated both on the rather widely spreading 
callosity covering the columella and also just within the margin of the 
straight outer lip ; aperture contracted, much straighter and narrower than 
in Reeve's figure of c o n ~ o r m i s .  

Long.-7+, diam. 4 mil. 
Apparently very scarce, four specimens in sand from Mauritius and one 

from Port  Blair, Andamans. 

CYTELARA ISSELI, n. sp., P1. VI I ,  Fig. 17. 
Shell thick, ovately conical, suture very distinct, apex pointed ; 

white, with an orange band in the middle of the whorls, the band repeated 
on the last whorl, this band is distinct on the longitudinal ribs, but 0111~ 
here and there traceable in their interstices ; whorls seven, the  first three 
embryonal (in dead specimens nearly always qanting),  the others longi- 
tudinally concentrically ribbed, ribs very thick, throughout closely trans- 
versely striated ; columella nearly straight with a moderate sized callosity, 
closely covered with distinct granules and transverse rugosities ; aperture 
narrow, widening somewhat abruptly near the base, sinus moderate, outer 
lip thickly reflected, transversely striated, slightly rounded, a row of large, 
regular granules just within the aperture. 

Long. 72, diam. 4 mil. (decollated specimen of four whorls only). 
Commo~l in sand from Balapiti, Ceylon. 
I have named this shell after M. Issel of Genoa, whose works on .tho 

shells of the Red Sea, Persia, and Borneo, afford most valuable aid in 
determining our Indian Ocean shells. 

(Coll. Indian Museum, Rev. J. Warneford, M. Issel and H. Nevill.) 

CYTITARA ISSELI, Var. CERNICA, (? Sp. nov.), PI. VI I ,  Fig. 16. 

Corlsiderably smaller than the type form, tlie entire, full grown figured 
~pecirnen being only 6+ in len'gth and 22 mil. in breadth ; there is apparently 
no other difference, except that  the sinus is a trifle less distinct, and tlie 
aperture a little straighter. 

Mauritius,-rare. 



~ ~ A R C I I N E L L A  (GLDELLA) PICTURATA, Nevill, P1. V l I I ,  Figs. S79. 
J . A . S . B .  l874,p.23. 

W e  have nothing t o  add to  our description of this pretty little sl~cbll, 
which woulcl aljpear t o  be very local, as we have only see11 S ~ ) ~ C ~ I I ~ C I I H  fro111 
the Mauritius. 

M A I ~ ~ I N E L L ~ ~  (VOLVARINA) INCOKSPICUA, Nevill, PI. V I  I I, Figs. 10-1 1, 
J. A. S. B., 1874, p. 23. 

The Museum is indebted to  the  Rev. S. B. Fairbanlr for spoci~ucns 
of this species from Bombay ; the  type is froln Mauritius, wllcro i t  is 
tolerably abundant. 

MAEGINELLA (VOLVARINA) DEFonarrs, Nevill, PI. VIII, Fig. 12. 
J. A. S. B., 1874, p. 23. 

This appears t o  be a vcry rare shell, tliree or four specimeas, all from 
Ceylon, being the only ones we have ever seen. 

MARGINELLA ISSELI, 11. sp. 

W e  propose t o  change to  Marginella Isseli thc name of a sllell callccl 
X. pyyq~zea by'Issel (Malnc. del Mar  Rosso, p. 216) ,  there bcillg already n 
species of tha t  name described by  Sowerby in  1846. Tllis minute spcaics 
was dredged abullrlantly by Mr. W. T. Blent'ord otf tlie coast oS Persia 
in 25 fths. 

VASSA  my^, n. sp., PI. V I I I ,  Figs. 2-3. 
Shell thick, stout, globosely conical, smooth and shining, spire very 

poi~ltecl, apex acute ; brown, indistinctly and ininutely mottled with whitu, 
irregularly stained near tlle suture with a darker sllsdc of brown, tlie colou- 
ration agrees perfectly with Reeve's fig. 6 (ntirtcibilis, L., fro111 tlie Mecli- 
terrauean) ; whorls 10, the three first witllout sculpture, very small, tllc 
otllcrs loi~gituclin,ally, oblicluely thickly ribbed ; the  ribs a i d  their interstices 
are of about equal thickness, the  former are almort, or altogetlier, obsolete on 
the baclr of the last whorl, four or five, however, are always present c l u ~ :  
to  the  callous rib bellincl the  outer lip ; transversely some\vliat distantly 
grooved, the grooves towarcls the  baae of the  last wllorl and tllc two or 
tlirce upper ones more clecply incised than tllc otlicrs and forming two 
rows of more or less granulose ridges immediately 1)cneath the  suture ; 
columella with a moderately large white callosity, sliglltly rugose, apcrturc 
riclgccl near its margin. 

Long. mnx? (wanting tlie three first elulryonal wliorls) 22, dianl. 
max. 1 4  nlil. 

I(utc11,-rare. Major Godwin-Austcn has I)ecn goocl enough to  coinparc 
tliis species for us with tlie British Muscum and Mr. l - I ;~n lc~ ' s  collcctio~la : Iic 

13 
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confirms our opinion tha t  i t  appears t o  bc new, the  nearest he coulcl find 
being Reeve's algida (Conch. Icon., fig. 145), from Moreton Bay, Austrnlia; 
t h e  present species bears a remarkable resemblance in many respects to  *IT. 
azutobilis, i t s  thickness, different sculpture, rugose columella, &c. will, ho\vever, 
distinguish it. A t  Ceylon and Penang we have found a variety which 
appproaches nearer t o  N. algida tlian the  figured type form from I<utcli. 

N. onEsa, nobis, var. CETLOXICA. 

More acuminate, less globose, suture more distinct ; longituclinal ribs 
on the antepenultimate whorl more or less obsolete, transverse grooves on 
the  last two whorls almost obsolete; callosity on the  colun~olla a sllncle 
more defined and less rugose. 

Long. (perfect specimen) 19, cliam. 10 mil. 
Ceylon and Penang. 
(Coll. Indian Museum and H. Nevill.) 

N a s s a  PERSICA, v. Mart.  
Deshnyesint~n, Iss. 

A common shell both a t  Aden and the Anclaman Islancls. It is admirably 
described and figured in  a most interesting and importaut paper Ly VOII 

Martens, publislled as a separate part  of the  ' Nov. Concliol.' under tlie title 
of ' Ueber vorderaeiatische Conchylien.' 

COLTTUBELLA PARDALINA, Lam. 

This most variable species abounds on the  rgefs'at the  hndamans, where 
one of us collectedmany hundreds of specimens i n  all stages of g~*oivtli. 
Pure  white specimens, exactly agreeing with Sonverbie's figure, were aLuncl- 
ant,  another very similar variety also occurs, white with a broad pale yellow 
hancl round the  last  whorl (with 01- without a few yellow spots on the 
spire) ; specimens marlted like Reeve's fig. 75 A. and C. are also common, 
b u t  coi~siderably smaller ancl more compressed : this last variety may LO 
' called Andal~zanica. 

Typical form, very common in Ceylon, long. 163, cliam. 9 mil. 
Var. lnctesce~zs, Souv., J. de Conch. lYGG, long. 13, clinm. 7 mil. 
Var. A~zdamagzica, long. max. 122, min. 10, diam. mau. 6+ min. 

4+ mil. 

COLUIIEELLA (MITEELLA) BALTELTA, n. sp., P1. V I I I ,  Fig. 4. 
6hell small, elongately fusiform, spire about the  same length as the  last 

whorl, allex pointed, of a bright red colour ; light reddisli bra,vn, a single bolt 
of darlc red in the  middle of the  whorls between the ribs, the  ribs thcm- 
s e l v e ~  in their centre are indistinctly wllite spotted; whorls 7, the ulq~er  
ones ernooth, thc  otliers longituclinally ribbed, ribs obsolcte ricar thc suture ; 



transversely inclivtinctly striated, a groove below the sutul.o of thc  upper 
mliorls, becoming obsolete near the  last whorl ; col~imella simple and t\vi.stctl, 
outer lil) acntc, sl igl~tly emnrgin:~te a t  tllc top, nperturc striated within. 

Lo~ig .  5, diani. 14 mil. 
. Maiwitius. Not  common. 

ZAPRA POLITS, 11. ~ p . ,  P1. V I I I ,  Fig.  5. 
Sllell small, slenderly fusiform, attenuated a t  both cncls, perfectly smootll, 

glistenirlg spire contorted, nearly but  not quite as long as tlre last wl~orl ; 
white, with two bands of irregular opaque wl~ i te  flakes on cach wllorl (Sour 
on the last) ; whorls G (the figured speci~nen has hacl tllc first brolcen OK), 
the  last striated a t  its base, outer lip relnarkably thick and Lent iuwarcls, 
making tllc aperture peculiarly contracted. 

Long. 3+, diam. 19 mil. 
3Iauriti11s,-ratl~e~~ scarce. 
Ei~si ly  distinguished by the nbsence of sculpture and by its rem~1.lral)ly 

contracted aperture from its nearest ally, 8, or~tntn,  Pease. 2, yzupuea, 13. 
Ad. from Ncw Hebridcs is also foullrl a t  Mauritius. 

Z a ~ n a  SEIII~CU~,PTA, n. sp., P1. V I I I ,  Figs. G-7. 
Shell narrowly Ianccolate, turreted, spire a little longer than the  last, 

whorl, apex pointed; honly-brown tliroughout ; whorls 7, the  tlirce first 
witliout sculpture, tlre rest longitudinally tlliclrly ribbed, ribs about twico 
as broad as t l~e i r  i,nterstigea,)(in this rcspcct our figures are slightly a t  fault), 
obsolete on the baclr of the  last whorl, wllicll is transversely striatccl 
a t  its base ; a sharply defined callosity covers the  columclln, outer lip 
scarcely thickened or reflectcd, not as long as the  colu~nclla, slightly 
emarginate a t  junction with the  last whorl ; aperture narrow arid co~~tractccl, 
as wiclc a t  the top as a t  the base. 

Long. 3, diam. 1 mil. 
This spccies was dredged by Mr. Blanford a t  Cape Ncgrais, off tllc 

coast of Burma. 

SISTRUM ~ E N T R I ~ ~ ~ U L U I I ,  11. sp., P1, V I I I ,  Fig. 16. 
Shell small, ovately ventricose, very gibbous in tllc iniddlc, tllick, solid, 

abruptly attenuated a t  base; spire short, acutely pointed, about half tile 
length of the  last whorl ; white, here and there stained with pale brown ; 
wllorls 7, the first four very small, embryonal, without sculpture, tlie next 
has two rows of unequal granules, the  lower row somewhat pointed and much 
the larger ; tlie l&t whorl widely excavated a t  tllc suture, with a rorv of pro- 
minent granules, rounded beneath with clistant, somewhat indistinct longi- 
tudinal ribs, transversely rather distantly lreeled, forming slightly pointed 
granules wlrere they intersect the ribs, tlre interstices under a lens very mi- 
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nutely and closely longitudinally striated ; columella with a moclcrately 
spread callosity, which is slightly rugose ; canal long, not recurved ; four 
denticulations witllin the aperture, the two upper ones very thick and promi- 
nent, outer lip much tl~iclrened, slightly emarginate a t  the upper part. 

Long. 52, diam. 3; mil. 
Ceylon - Rzre. 
This is the smallest species of the genus as yet described. 

EULIMA ACUFORMIS, n. sp., P1. V I I I ,  Fig. 1. 

Shell very elongate, sharply pointed, white and shining, solicl, flexuous ; 
17, cylindrical, slightly angulate a t  their base, except the last whorl 

which is short and rounded ; no impressed line a t  the suture, varices obliquely 
cont i~~uous  ; aperture oblong, slightly produced in  front, rounded a t  base ; 
columella reflected, outer lip scarcely thickened. 

Long. 10, diam. 2$ mil. 
Dredged a t  the Anclaman Islands by Mr. Wood-Mason. 
Rare. The above character will easily distinguish this graceful sllell 

from its ilearest allies, E. lactea and JEexz~osa, A .  Ad. 
(Coll. Indian Museum ancl Rev. J. Warneford.) 

EULIMA (ARCUEI~LA) MIRIFICA, Nevill. 
J. A. S. B. 1874, (Haa~itizis). 

W e  have lately noticed tha t  H. and A. Adams described a genus under 
the  name of Baculn, allied to  Eulima, (in A. & %.,hT. H.,lQG3, Vol. XI,  p. 18) 
founded on a species from China, which they called striolatn; this shell pro- 
\,ably belongs to the s:lme genus as the species from Mauritius, which we 
describecl as abovc ; in either case our name for the genus, or sub-genus, will 
stand, there being a. genus Baculwm described prior t o  1863. 

MITRA ( T u n n r c n ~ , ~ )  CRUENTATA, Ch. 
Fig. 1438-9, fronz the E. fizdies. 

Typical specimens, as admil.nbly figured by Chemnitz, are found a t  the 
Nicobars (probably the locality wllence tho type came) and Andamans; 
they have two white bands on the last whorl, with 10 to 11 distant, 
flexuous ribs, nodosely angled a t  the upper pa r t ;  the transverse grooves 
rugose, approximately equally incised, forming tolerably regular and oblong 
granules where they intersect the ribs. 

Long. 19+, diam. 8 mil. 

M. C ~ U E N T A T A ,  Ch. var. PBOXIMA. 
" 

Tl~ia is the shell from the Philippines figured by Reeve (fig. 126) for 
crzienftrln, Ch. ; i t  is a form wlricli is often mistaken for Reeve's 3L nrnzillata; 
i t  llaa 1G iil,s on t l ~ c  last whorl, is a trifle less flexuous, and less prominently 



angled a t  tlie upper part  tli:cn tlie type form ; tlic tralisvcrse grooves aiicl 
double wliite band are similar. 

Common a t  the Andainnn I. 
Long. 10, cliam. 6: mil. 

M. CRUENTATA, Ch. var. SAN~VTCIIBNSIS. 

Extremely close to  t h e  preceding is the  form froin Ascensioil I. (Pacific 
0.) selit t o  us by Mr. Pease as " X. nr~nillnfa (?) perhaps c?slcciztnln, Cli." 
Tlris variety is recorded in the ' Donum Bisrnarclsianum' as nrnzillntn, Kv. ; 
from which i t  differs by the less flcxuous ribs and different shape of the  
whorls, being nearer Reeve's a~nnlzda; i t  seems t o  us t o  be best classed as a 
variety of crzcentatn, Cli. : tlie wliorls are not augulate near tlie suture, t h e  
transverse grooves are nowhere rugose but  are more or less obsolete in  tlie 
centre of tlle last whorl ; a groove a t  tlie upper part  being Inore deeply in- 
cised tlisn the  others (in this respect i t  agrees with a r ~ ~ ~ i l l n t n ) ,  gives the  
appearance of n row of prominent, bisected tubercles just below the  suture ; 
there are 21 ribs on the last whorl, which are oiily very'slightly flexuous, 
it has a single white band only. 

Long. 53; diam. 6 mil. 

M. CBUENTATA, Ch., VaP. ATvIANDd, Rv. 
. peeve's JK alnnncln, (fig. 818) from the Philippines is. only a variety of 

tliis protean species. Specimens dredged abundantly by Dr. Btoliczka a t  
Singapore agree exactly ~it11~Rceve's typical figure and description. It differs 
from crzcelttata var. pvoxilnn by t h e  whorls not being angulatc, by a deeply 
incised groove near the  suture, forming a row of oblong tubercles next tlie 
suture, by the  much greater width of the  wliite bands and by t l ~ e  less vivid 
orange tinge of the  ribs, wliich are 16 t o  20 in number;  and from 
c~.zbentrcta var. Sajzduic78ejtsis by the more regular and rugose transverse 
stri:ttion and by tlie broad double white bands ;-it is in  fact intermediate 
between tlie two. 

Long. 13, cliam. 6 mil. 
Two specimens from Aden, unfortullately not in good condition, 

npparently belong t o  tliis variety, the  ribs are, liowever, more clistalit. 
Reeve's nv~ltillntn (fig. 315) from the Philippines, may perllaps prove also 
t o  be a variety of c19zcentntn, or i t  may be a variety of obelisctcs, Rv. ; it 
seems il~termedinte betwecn the two. 

MITRA (TURRICULA) OBEJ,ISCUS, RV. Val.. ANDAUANICA. 
P1. V I I I ,  Figs. 19-20. 

Shcll slenclerly fusiforin, sliining ; very dark brown wit11 n single very 
narrow white band, Inore distinct on tlie ribs tlinn iu their interstices ; w1io1;ls 
9-10 (as ill M. crzcerbtatn and all its varieties), produced, vcry sliglrtly 
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turreted, not angulate a t  the upper part ; 1 8  flexuous longitudinal ribs on the 
last whorl, perfectly smooth except near the suture, where they are divided by 
a groove, interstices transversely regularly grooved ; canal short, not recurved, 
columella and interior of the  aperture dark bromn. 

Long. 24, diam. 49 mil. 
Dredged by Mr. Wood-Mason a t  the Andamans. 
Tliis shell in many respects resembles Rceve's M, a~~nzillntn; the above 

chal.acters will, however, easily distinguish it .  

MITRA (TURRICULA) RADIIJS ?, Rv. (an DBDBLA, var. ?) P1. V I I I .  Figs. 
17-18. 

Shell pyramidically fusiform,pointed, shining ; mhite,with a broacl bromn 
band over the lower half of the last whorl and within the  aperture, allex 
brown ; whorls 10, turreted, more cylindrical and produced than those of 
i l l .  cloxZ(iZn, Rv. (fig. 281) or gln~zdifor?~tis, Rv. (fig. 310) ; longitudinally 
flexuously ribbed, ribs slightly thickened near the suture, interstices regu- 
larly engraved with transverse s t r iz  ; four folds on the columelln, the lower 
one almost obsolete (Reeve gives only two folds t o  his M, vndius). 

Long. 13&, diam. 46 mil. 
Dreclged by Mr. Wood-Mason a t  the Andamans ; mre. 
This seems to  be doubtfully distinct from M, dcdnla and yln~zclifa~*~wis, 

both of wllich ake common shells a t  the Anclamans and a t  Ceylon ; they all 
appear t o  run into one another and may prove t o  be varieties of one and the 
same species. c C .  

MITRA (SCABRICOLA) PRETIOSA, Rv. 
P. Z. 8. 1846. 

Nitru Anto~zicc, H. Ad., P. Z. S. 1870, (Red Sen). 

This species also mas lately obtained rather abunda~ltly by MI.. W. T. 
Blanford in the Gulf of Oman on the coast of Persia, as also was Ikcl.riclcla 
(Tl~ciln) castn, H. Acl. (P.  Z.  S. 1872, p. 9, from the Red Sea) and a new 
species very closely allied t o  the latter. 

~ ~ I S S O I N A  (?) ABNORMIB, n. sp., PI. VI I I ,  Fig. 23. 
Shell small, thick, shortly fusiform, white, suture distinct ; apex re- 

mar1i;~bly abruptly and truncatcly sinistral, as in the Pyrnwzidellirlre; 
whorls G ,  the two first embryonal, without sculpture, the others longitudi- 
nally somewliat tllickly ribbed (the figured specimen being rather young, 
tlie rib3 are less developed than in mature specimens), the last whorl 
rounded, with about 15 ribs, obsolete towards the base ; illroughout trans- 
verrjely, closely, somewhat rugosely striated, so as to  form minute, indistinct 
 granule^ where the s t r i s  intersect the ribs; columelln strongly twisted a t  base, 
covered with a moderately widely spread callosity ; apcrture sn~nll, peculii~rly 



deeply channelled a t  base, within showing the transverse striation on t'le 
back of thc last whorl ; outer lip produced, rounded, no sign of any emargi- 
nation a t  the  upper part, much thickened, transversely striated, with a sub- 
granulose appeari~uce, crenulatecl a t  the  margin. 

Long. max. 3, cliam. max. 1+ mil. 
BInuritius ; not uncommon in sand. 
This should probably constitote a distinct suh-gcnus of Rissoi~zts, dis- 

tinguished by t l ~ e  ve1.S distinct canal, twisted columella mid sit~istral  :Lpex ; 
a shell dredged in Japan by A.  Adnlns ancl distributed by him as " Lncl~esis, 
n. sp." is a very closely allied species. 

CTCLOSTREXA EDURNEA, n. sp., PI. V I I I ,  Figs. 21-23. 
Shell depressedly orbicular, tl~iclc and callous, ivory white ancl shining, 

suture distinct ; whorls 5, sharply anglecl a little below the centre ; longi- 
tudii~ally obliquely plicated, ribs very massive, slightly wider than  thcir 
interstices, obsoletcly granulated a t  the  angulntion ; iuterstices transverscly 
very closely, beautifully and regularly striated, old specimens (as the  figured 
type) are very callous and the transverse striation becomes allnost obsolete ; 
a very prominent, thick, transverse, rounded keel a t  t h e  periphery, sculp- 
tured like the  whorls ; t of the  base sculpturecl as above, the  transverse 
striation being however more distinct, the  remaining + round t h e  um- 
bilicus is smooth, the sculpture becoming abruptly obsolete ; umbilicus mo- 
dcrate, in old specimens partly coverecl by the tliiclcenecl columella, aperture 
irregularly roundec~, margins callous and thiclcened, sligl~tly reflectccl over 
the  umbilicus, giving a notched appearance t o  the  columellar margin. 

Alt. 24, diam. 42 mil. 
Pooree, in the  Bay of Bengal. Rare. 
This hanclsome spccics is like no species of the  genus as yet described ; 

it perhaps most resembles the West Indian cnftcelltrtrc of Marryat, ant1 it is 
possible that  the speciinens from the  Philippines rccordecl in tlle Thesaurus 
uncler tha t  name may prove to  belong to our spccies. 

RINGICULA ACUTA, Phil. 
3x31. Zcits. 1849, ( A ~ P I I ) .  
R. ~ ~ i u z ~ t a ,  H. Ad., (Sue;). 

Both var. ~ninz~tn and the larger typical form are extremely common a t  
Aden, in the Gulf of Oman, and a t  Gwidar  on tllc coast of Persia, as also a t  
Bombay, Ceylon, and Aralcan ; an allied form (if not the s;~me) was also ob- 
tained by one of us a t  N a t i ~ l  ; tlie largest adult speciincn in  the  Bluseuln 
measures long. 4$,Niam. 3 mil., the  smallest long. 1-1, diarn. 1 mil. ; there 
are also numerous full-grown specimens of many intermediate sizes. Curi- 
ously enough, Dr. Stoliczlta obtaiued tliis species a t  Singapore, but  11ot.B. 
Cn~*ott,  Hinds. Dr. Armstrong has presented to thc Nuscum a singlc speci- 
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men lately dredged alive in Paumben Straits in 39 faths., which must 
apparently be referred to  R. nczttn, though i t  is thicker and more callous 
than any of the Persian Gulf specimens and the  striation is entirely 
obsolete ; owing t o  its much thicker texture and more dev.eloped teeth, the 
aperture is much more contracted ; other specimens may eventually prove 
this form to belong t o  a distinct species. 

R w a ~ c u ~ a  CARON, Hinds. 
Voy. Sulph. 1844, (iUnlnccn). 

This species also wasPredgec1 by Mr. Blanford a t  Gmidar ; i t  is quite 
distinct in all its characters from R. nczctn., the peculiar aiid very different 
outer lip, slight development of the parietal tooth, and different texture and 
striation a t  once distinguishing it. 

RINQICULA APICATA, Nevill. 
J. A. S. B., 1871, (Mazwititts). 

Lately found by one of us a t  the Andamans rather abundantly ; i t  is 
only distinguishable from R. acuta, Phil. var. minuta, H. Ad. by its 
smooth, polished appearance, having only three strize a t  the base of the last 
whorl, instead of being striated throughout as in the  other species ; i t  is 
slightly narrower and more contracted, less callous, with tlie teeth more 
sharply developed. 

RINOTCULA ABBREVIATA, n. sp. 

Closely allied t o  R. Cnron, Hinds ; i t  hd' the same regular' striation 
throughout and peculiar corrugated or crenulatecl outer lip, but has only 
3 i  whorls, the spire being strikingly short and truncated in appearance ; 
there is no tooth within the  outer lip, the  parietal tootli is strougly deve- 
loped, the callosity is extremely broadly reflected or1 the lower part of the 
columella and is rugose and sub-obsoletely granulose, there are two teeth 
on the columella, the lower one of which in some specimens is bificl. 

Long. 3 (of which the last whorl alone measures 2;)) diain. 2:- mil. 
Balapiti in Ceylon, rather common. 
(Coll. Indian Museurn and H. Nevill). 

T n o c ~ u s  (TALLORBIS) ROSEOLA, Nevill. 
J. A. 9. B., 1860, (Ceylon). 

T. (Ettcheltcr) LntnBtsrti, Souv., J .  de C. 1875, (iV. Caled.) 

That  M. Souverbie should have overlookecl our original description of 
this rc:marknlle form is unaccountd,le, tlie more so t l l i~t  the liguro is all 

r~xc.cllcrrt ont:, and tliat the description, as indeed does t l ~ e  name also, 
i11,ltcatt:~ tlle peculiar colouration of' the sllell. It may bc well to  take t h i ~  
oItpt,rtutrity of atatitlg, that wc llirvt: 1'1~1111d ill our I I I C ~ ~ ; L ~ ~  scw the gr t '~ tc r  



part of the  new marine species described from New Caledonia by RI. 
Crosse and Souverbie ; for instance, we had prepared a description of a, 

new Eicchelus found by one of us alive a t  extreme low water on a reef a t  
Por t  Blair, Andaman Islands; on receipt, however, of No. 1 of t h e  
Journ. de Conch. for 1875, we found the same species admirably described 
and figured by M. Souverbie from N. Caledonia, under the  name of TITCJLU~ 
(Euchelus) fossulatulus. 

TROCI~US SATRAPIUS, V. Mart. 
Nov. Conchol. Sup. V, (Bitshire). 

T. (CZ(~~zc~cZics) To?zr&ar.r.ei, Nevill, J. A. S. B., 1874, (Aden).  

The specimen described by v. Alartens is considerably bigger than  any  
found by us a t  Aden ; in other respects they seem t o  be exactly similar ; t h e  
dellticulations a t  the  base of the  colulnella and within the  outer lip were 
not sufficiently marlred in our figure, though properly recorded in t h e  
description. IVhen we published our species t h e  part  of the  Nov. Conch. 
coiltaining the above description had not reached Calcutta. 

Tnocnus (GIBBULA) HOLDSWORTIIANA, Nevill, var. 
J. A. S. B., 1871, (Ceylo?~). 

Ninolia vn~inbi l is ,  H. Ad., P. Z. S., 1873, (Persia). 

This small variety was dredged tolerably abundantly in t h o  Gulf of 
Oman by Mr.  ~ l a i l f o r d . ~ A f t e r  a close and careful examination me can detect 
no difference from tlie type form, except in  the  considerably smaller size of 
the  Persian Gulf shell ; me must, however, state t h a t  in  this respect we 
have seen no interlnecliate specimens. The ATuseum possesses typical speci- 
mens of a. H o l d s ~ u o ~ t J ~ a ~ z a  from Penang, as well as from Ceylon. 

I n  a collection of shells, numbering some 600  or 700 species, dredged 
by RIr. IV. T. Blnnforcl off the coast of Persia, aud presented by him t o  t h e  
Intlinn Museum, are specimens of tlie following interesting shells : a 
single specimen of n spccies of our genus Robi~iso?lia, perhaps our R. 
C(,~lo~ticcs ; a new specics of Niso and our -V. pyrnntidelloides (the latter 
was also dredged in the  Pi~urnben Straits by Dr. Arlustrong) ; Rissoirin 
-Stol)l~a~2ii and R. Bclln~.dii of Issel, \vith tell other species of the  genus ; 
Fossarus Stoliczkal~tcs, nobis, ancl tllree new spccies of tllu genus ; B i n u l n  
y ~ o p i ~ l p z ~ n ,  A. Ad. ; n ncw specics of Lintnea, very close to  the European 
species ; ~i rc l ra r .6  ortyitlotn, 11. Ad. an11 Nears yulchcllo, 11. Ad., &e. 

It luny pcrliaps 1 1 ~  well to  record lirrc tha t  spzcimeus of Ilfflcrochln~tys 
Qeorreyi, 11. Ad. (P. %. S., lSCiS, p. 290) irro ~l~iirkecl ilr tlw rollc.~btiu~l of 

14 
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tlie Jard,in des Plantes a t  Paris, as Hel ix  nulla, Fbr., H. setiliris, Bens. 
as H. tlcrbida, F6r , IT, alyelztea, Rv. as delibnta, FQr. (also Beck, p. 31, No. 6 ,  
without desc~~iption) and s variety of the same as carinifera, Fdr.,-all from 
Bou~.bon ; +2; stylodon, Berm as depfnessa, Fkr., from Mauritius ; (compare 
Prod. No. 314) H-peilina, Bens. (A. and 31. 1862, from Bombay) as X. 
~itrirtoilles, Desh. (Xag. de Conch. 1830), " collected a t  Bombay in 1835 by 
Dussu~nier" ; aud Hyalimas iUaillardi, Fisch. as Succiqzea unguicula, Val., 
from Bourbon, There are also specimens marked as H. ochroleuca, FQr. 
(loc. ?) : an examination of 111. 30, fig. 1, Hist.  des Moll., proved beyond doubt 
that  this name was given t o  the Mauritian shell described Mr. H. Adarns 
(P. Z. S., 1S69) from our specimens as H. rujozotzata; t l ~ e  Bermuda, species 
must, therei'orc, receive a new name. 

EXPLANATION O F  THE PLATES. 

P1. VII. 
Fig. 1. Xangelia fulvocincta, p. 85. 

2. - Ehirbaltki, p. 85. 
3. Clathurella apiculata, Nontr., p. 88. 
4. Mnlkti, Recl., p. 89. 
5. perplezn, p. 89. 
6. ~~igrocincla, Nontr., p. 89. 
7. Xasoni, p. 90. 
8. - Murtensi, p. 91. 
9. engin(cfor)tzis, p. 91. 

P1. 

Flg. 1. Eulima ueufomis, p. 98. 
2-3. ,3-(essu obesn, p. 95. 

4. ;Ifitrslla balteatn, p. 96. 
5. Znfra politn, 97. 

6-7. - serniscztlpta, p. 98. 
8-9. Nurginelln pictrwutn, Nev., p. 95. 

10-1 1. - it~conspiczcn, Ncv., p. 95. 
12. - rlefor~mis, Ncv., p. 95. 
l a .  Cltrtli~rl.clb Strrithi, p. 83. 

Fig. 10. Clnthurebla singaclaris, p. 89. 
11. lcm~tiscnta, pev., p. 9Z 
12. co)ztortula, p. 92. 
13. - Arj~~strongi, p. 93. 
14. - Blrct~fordi, p. 92. 
15. Cytharn grn&ta, p. 93. 
16. - Isscli, var. Ccr~~icn, p. 94. 
17. -- Isseli, p. 94. 
18. - dubiosa, p. 93. 

V I I I .  

Fig. 14. Drillia aewinata, Migh., p. 84. 
15. - kccida, p. 84. 
16. Sistvzon vst~tricosulutn, Nev., p. 97. 

17-18. Tto.r.iculn vnditcs ?, Rv., p. 100. 
19-20. - obcliscus, Rv., var. dtz- 

dnntauica, p. 99. 
21-22. Cyclostrcmn eblcrnca, p. 101. 

23. Bissoinrc (P) ab~ro~~niu, y. 100. 



XI1.-List of i\Tammalia collected i ? ~  the lntc Dr.  STOLICZK.I zohc11 nttncherl 
to the elnbnssy U I L ~ I ; ~  SIR D. FOI~SYTII in h'nsl~ini~., Lntla'lc, Xaster.~b 
T~wkestult, and Walclra'n, wit?&. desc~-Q~t io~ls  of neiu 8'1ccies.-By W. T. 
BLLNEOBD, F. R. S., El 8. S. 

(Received July 30th ;-Rcnd. August 4th, 1875.) 

The collections made by Dr. Stoliczlta in Kasl~mir ,  Ladjk,  I<Ssllgl~al., 
and Waltliin comprise a very fine series of mammalia, tlie description of 
which has been entrusted to  me by Mr. Haine, who has undertalten the p n e r a l  
direction, besides a large share in the  details, of a w o ~ k  intcndecl t o  be a 
lnemorial of our late friend. It is of course impossible to  supply tlie p1:~cc 
of tlie naturalist whose collections I s l~al l  do my best to  describe, for witli 
him llas perished much knowledge of the  habits and distribution of tlie 
animals, and although this want can be partially atoned for by tlie copious 
notes he has left beliind, mucli unfortunately can never be replaced. I n  the  
1)resent paper I s l~a l l  merely give a list of tlie species or matnmalia repre- 
sented in the  collections, with short characters of tliosc whicli appear to  be. 
new,. reserving all detailed descriptions for the  larger work, in which i t  is 
intendccl to illustrate all tlie novelties and imperfectly known forms as fully 
as possible. 

There is always more dificulty in procuring ~pecimcns of mnmmnlia 
than in collecting ,terresbial,aninials belonging to  most of tlie other classes 
of 'vertebrata and i~ivertebmta, and tliis is especially the  case with tlie 
larger forms. It is consequently not to be expected t l ~ a t  the species repre- 
sented will be more than a portion of tliose inhabiting the country. Still 
t l ~ e  collection is rich in some respects, and especially in kinds ot'rodents, and it 
adds largely to our knowledge of the  fatuna of Western Tibet ancl 1d:astern 
'l'urltestnn. The I:trger mammals indecd were o r i g i ~ ~ a l l ~  better rel,resentei1, 
but after Dr. Stoliczkir's death nlany specimens sppear to have bee11 re~noveil 
froni t l ~ e  collection. Such a t  least was the  cnse witlr tlre rrllnil~:l~~tb. 111 a 
l~* iva te  letter \vllicl~ Dr. Stoliczlta wrote to me, lie told Ine 11e Ir:ltl sent 22 
skins of wilcl shccp from I<isllghnr. O l  tllesc ollly 11, 7 mirles a ~ l d  4 fclnnles, 
;ire 11ow fortlrcomiug, ancl not one of thest: has fi~le Iiorlls. 'I'llere is ]lot ;t 

sillgle ~l>ecimen of Ovis P o l i  from tlie P imi r ,  tlie origilli1l ]ocalit,y, al- 
t l ~ o u ~ l i  I have reason to belicvc tha t  Dr.  Stvlicxlra b r o r ~ ~ l ~ t  ni\r:ry ollc 
I I ~ ~ : L ~ \  st least. Lastly, there are slcclctons of wild sl1cul) ;llltl ibex i l l  tllc cno l -  
lcction, of w l ~ i c l ~  tllc hcacls have disap1)earcd. I t  is llisl~ly llrobnblc t l lkLt 
otller speciuicns bebides tliosc of Ocis Y o l i  11avc bccll silllil;lr13. Ill;ltlc ovc.r lo 
private inc1ividu:~ls. 'l'l~c v:aluc of the cwllcctio11 for sciclltilic l , O ~ u b  l lClh 
1)cen seriously dimi~liblic*rl by its bcilrg 1)roltcll ul), ;ind tllc lillcst hl ,CelIIIClla  

c l i ~ t ~ ~ i b u l ~ d ,  bchrc i t  11nd bccn ean111ilicc1. 
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For convenience the country traversed may be divided into the Kash- 
mir valley, Ladik, the Kuenluen range south of Yirkand (KaraltLsh valley, 
Sa11~jli Pass, Kzc.), the plains of Eastern Turkestan around YQrltand and 
Kiishghar, the r,zn,oes north of Kashghar, being spurs from the Thian-shan 
range, the PPmir, and Wakllhn. 

The evaminatio~~ of the bats collected has been undertalren by Mr. 
Dobson, who will describe them separately. 

INSECTIVORA. 

1. ERTNACEUS A T , B U L U S . - ~ ~ ~ ~ ~ S  of Eastern Turltestan. 
2. Son= (CROCIDURA) MYOIDES, sp. nov. 
S. pamu?,  mu~inzcs, szbbtzcs albescens, pedibzcs nlbidis, pilis brevibus 

spnrsis inclzctis, cazicld szcprn fuscd, subtus albescente, setis brevissimis con- 
fetstim nnnulnt8, pilisptee longiusczclis hie inde instrztct8, nze~ibus medioo.ibzcs, 
rostro szcblzrs albido. Long. corporis cum capite 2.1, cazcdce 1.5, pedispos- 
terioris cum tarso 0.5, azcris 0.22 poll. angl. 

Xab.-Leh, Ladik. 

CARNIVORA. 

3. FELTS LYNX.-Skins purchased a t  Kgshghar. 
4. F. sp. near E: pardinus (? Chaus caudatus, Gray) .-Skin purc5ased 

as' Kishghar. 
5. F. mcu.-Ladik ; PBmir ? 
6. CANIS LUPUS.-Sltins purchased a t  KQshghar. 
7." C. sp. nov. near 0. aurezcs but larger.-Skin purchased at  K b h -  

ghar. 

8. C. (VULPES) MONTANIJS . -L~~~~~~  (purchased) ; plains of YQrltand. 
9.* C. (VULPES), sp. immature.-Skin purchased a t  Kishghar. 

10." MELES, sp. nov.-Sltin purchased at  Kishghar. 
11. MARTES FOINA ?-Skin purchased a t  Yirlrand. 
12. M. sp. ( ?  M. ABIETUM, var.).-Skin purcl~aserl at  Leh. 
13. MUSTELA TULGARIS ? var.-Purchased a t  Yiirkancl. 

RODENTIA. 

1 PTEROJIY~ fNo~~~~~uS . - I ( a sh rn i r .  

A. aurao-ful1~~6a, dorro n$ro lavnlo, cnpite nntice ,ficlvcscenti-cnno, mn- 
culo fu~co  ad rostri extremitatem sijnato, ventre intertium levitct. ferru- 

' I ' h ~ s o  n p v t  irvi nrr rirohnhly now h ~ i t  i t  i~ not thought ndvisnljle to propose nnmcs 
f , ~ ~  t h~ ;  1 V I ~ I  I I ~ . O  of  in~p~ .~ . f l*c t  nkina. 
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ginescente, cnudd tertinm pnrtem corpo~.is capitispz~e q u a n t e ,  $clod, nigro 
breciter ternzinatd ; pilis clolzgatis corporis olnnibus ad basin ficscis. Long. 
a rostro ad basin caudce cimiter 18 ( i ~ z  corio dessiccato), c a u d ~  ve~.tebra~.utt~ 
6, pccltnce 2 ,  pluntm jhre 3 ,  cranii 3.7 poll. 

Hub.-Kaskasu pass between Ydrkand and Sarilrol, east of the PBmir. 
This is a much smaller species than A. caudatus, wliich i t  resembles 

somewliat in colour, but i t  is never apparently so ferruginous beneath, nor 
so black above as are some specimens of the  l<aslimir marmot. The tail in 
A. aureus too is rather shortcr in proportion. It appears to  resemble A. 
He~nnchnlanus (Hodgson nee Anderson) bu t  to  be larger and different in 
coiour. The skull shews distinctions from all these forms. 

16. ARVICOLA BLYTHI. 
Phnioft~ys leucurua, Blyth, J .  A. S. B. 1863, X X X I I ,  p. 89 (nec Avvicoln lezcc~wrrs, 

Gerbe). 
Arvicola fuscescenti-fulvus subtus isabellinus, cnudd fu lvd,  puat.tnm 

partem totius tongitudinis subepunnte vel excedente, azwibus rotundtrtis me- 
diocribus, sparsinz pilosis, palt~zis pentadnctylis, ungue pollicari pnrao obtz~so, 
dentibus ntolariis si~nil ibus iis A. mandalini, ~nolario u l t in~o  mfixillnri postice 
qnayis producto, angulo intsrno postico ejusdenz acnitiore, dente at~te1iot.c 
qnnndibulari antice angulo fol.tiore i~ztcrno ~tzurzito. Long. sine caudd 4-4.5, 
caudce 1.25-1.35, cranii 1, auris 0 .4 ,planfw 0.8 poll. 

Hub.-LadSlr. 
'l'he genus Pfiaiorn9q ofABlyth cannot,I tllink, be separated from Arvicoln, 

as the only character of any importance, the  preseuce O F  a claw 011 tlie rucli- 
mentary thumb of the  forefoot, is foui~d in inally A t ~ u i c o l ~ ,  tlie comuno~~ 
water rat, A. ontpl~ibius, a~liongst others. The name A. leucurus is okjec- 
tionable in the present case as the species has not a white tail, and the same 
specific term had been previ~usly applied by Gerbe to  a vole inllabiting 
t l ~ c  Frcnch Alps, but  considerecl by Blasius identical with A. ~t ival is .  

A. suplea late fi6sco-1~z~escens, sive sordide ferrziyijtews, su6tus nlblts ; 
vellerc molli, longi~csculo, ad basin sclristnceo, pnlttlis tett.ndactylis, platrtis 
pentadactylis nztdis breeibus, t a ~ x i s  subtzcs pil is  itltlzctis, auricrrlis prt-ria c 
vellere haud enze)yetztihws, ?.ot~cnilntis, qt/ i t l t t~)n p t r t ' t r ~ ~  totit/.\ Iot\qi- 
tt/tlinis subcequnnle, pilis frrlvcscewti-albitlis scfosis iastt.trci& ; tk j l l t~  ttroltrt-io 
w~n.zilltct-~ tilt it110 O N S I / S ~ O ,  intzls angttlis d~cobics f01'~lot~ibus ~itrtic(,, tt rlllis 
posticr, extus pzlstuo~ yarvulls, dtiolus nntice, cetcr.is postice, s~ttitic, 11lft.t.- 

vrlniente, ~nzinlto. Long. a rostt.0 nil Itrsitt ccrutle (itt cot-io cZc.ssicclto) 4 ,  c.cllrtlct, 
1,  tntesi 0.7 poll. 

Ihi6.-Nubra vdhg,  LaclhIi ; Alil6gl~ ncar liar.\liorn~ll 1';~s. 
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I n  colour this species n.pproaches A.  russatus of Raclde, b u t  tha t  is 
said t o  havc t l ~ e  tail tawny above, and the teeth are described as very 
clifirent. The last upper molar in A. Stoliczka~zus is peculiarly fbrmed, the  
anterior portion having two strong salient angles inside, and two very 
weak ones outside, this is followed by an elongate process with two slight 
angles outsicle ant1 none inside, the  whole tooth being much elongated. 

18. NESOKIA I ~ ~ r c h . - K a s I ~ ~ n i r .  

19. CRICETUS (CRICETULUS) P H ~ U S ,  var.-Kuenluen range north of 
Sanju pass, Pimil., and Wakliin. 

20. C. (CRICETULUS) m L m s ,  sp. nov. 

C. 2;erafinis Criceto plmo, sed m$jor atpzra mnyis ficlvzcs, arennaceo- 
fiilvns vix cinereus. Long. corporis capitispue 4.5, cnzccl~ 1'4, azcris 0.75, 
tarsi  0.7 poll. 

Hab.-Plains of Eastern Turlrestan, PAmir, and W n l t l ~ i n .  
Another form of t l ~ e  phceus group of hamsters intermediate in size be- 

tween C, pl~ceus and C. isabellinzcs. 

22. M u 3  PACnYCERCUS, Sp. n0V. 

M. aflnis M. Eaetriano, sed minor, cnudd. breviore, cm~asriusczrl8, setosb, 
supra fzcsco-fulvzcs, subtzcs albidus, auribus oinli'&~s mtjzbsculis, pilosis, 
Loizy. fexemnpli in  spiri tu vini conservati) a rostro a d   basil^ cazch  2.3, 
caude 2, auris 0.5, p lant@ 0'65 poll. 

Hab.-Plains of Eastern Turlrestan. 

This is apparently the  common house-mouse of Eastern Turkestan and 
differs from M. Bactrinnzrs of Afghanistan, Persia, and Nortll-western India, 
by having a shorter, thiclrer tail and a differently shaped and larger sl~ull. 
The  colour is sandy brown. 

23. M u s  SYLTATICUS, var.-KAahghar ; Panja  in  WalthLn. 

24. GEEBILLUS C~YPTORIIINUS, sp. nov. 
G ,  supra rzfescenti-arennceus, subtus albzcs, coloris dorsnlis ventvalis- 

que limite bcne notuto ; rostro in  lobum semicircularem intus pilis brevibus 
sparsis indutum, nares obtegentem, desinente ; cnzrdti corporis cnpitisp~ce 
lon,qitudinem excedente, cum dorso superne felx concolore, ' sed nznyis rzlfCs- 
cente, nisi apiceln versus, ubi nigrescit, subtzcs pnllidiore, p i l is  ~zonnzcllia nd 
apicrm cazid@ longioribus nz:y~.esccnti-fuscis, auribzcs q~zrdiocribue, ovalibus, 
cxlue anlice dcwsc pilosis, nystacibzcs confertis, cnpitenz longitutline parzon 



cscadclztibus, suprc~nis niyris ,  ctctcris albis ; vcllcre lon~iz~sczclo, wtolli, nititlo, 
basin vcrszes ad tc~yzcnt scJbistaceo ; pal~izis szeb~zzccli~, pi l is  sparsis i~zdzctis, 
pln,ztis coltfcrtissii)ze pilosis ; dente m o l a ~ i o  u l t i ~ n o  sir~zplici, igzcisoribus ten;- 
sulcntis. Long. ezenzpli majoris nupcr occisi a rostro ail basin cazrrEle 6 .5 ,  
cauda 6.25, azcris 0.75, pedis posterioris a calcn~zeo 1.4 poll .  L o n j .  exentpli 
~izinoris 4.5, cazcde 6 poll. 

Hnb.-Plains of Eastern Turlrestan. 
'rhis form is distinguished from all others with which I am acquainted 

by the peculiar flap a t  the end of tlie snout covering the riasal apel-tures. 
This flap is semicircular in form, and hairy inside. I call find no descrip- 
tion of a similar appendage ill any other species, and there is nothing of the 
lrind in Q. Indiczes, G. lZzo.rian@, or in two undcscribed species from Persia 
and Baluchistan, of all of which I have examillcd specimens preserved in 
spirits. 

G. crypto~hi~zzcs is coloured lilce Q. mze~*idio~tus, but is of the same size 
as G. tanzaricinus. Prom both the above species and from tlleir ally, G.  
collium,* which inhabits western Turlcestan, the present species is distin- 

b guished by the tail being longer than the body. 
Another peculiarity of G .  cryptorhinus is that  the laclil.yrnal bone 

appears never to  be anlcylosed to the slrull. Consequently tile process of 
the lachrymal which in all true Gerbil l i  projects into the anterior angle of 
the bony orbit, is frequently absent from the whole bone being lost. This 
was the case in two skulls which I examined. 

25. DIPUS ~~ao~u? i . -P l a in s  of Eastern Turkestan. 

27. L. TIBETANUS ?-Nubra valley, Ladik. 

23. L. YARKANDENSIS. 
Gunthcr, Ann. and Nag. Nat. Hist., Septcrnber, 1875, 4, XVI, p. 229. 

L. parvus, a f l ~ t i s  Lepori tolai, sed multo minor,  nuspunrlt niyer gtec 
griseus, auribtcs USpbe ad apiceilz concoloribus, Jzaud niyris ,  arenaceo-isnbcl- 
Zinus, fusco plusve nzinzlsve ad d ~ t . s u ~ i t  lavatzcs, lateribus Zncteis,pecto~~epnZZi- 
dissi~ne rufo,  cazcdd albd, superne fuscd; vellere nzolli, longiusculo, ad  basin 
cinereo. Lo~zg.  a rostl.o ad basin c a u d ~  17, capitis 3.6, cauda 4, a u r k  4 -25 ,  
tursi 4 - 2 5  poll .  

* For translations of the characters of this and of some other specics dcscribcd in 
Russian by Srrcsltzoff in his Turkestanskie Jevotnie, I am indebted to the kindncss of 
Dr. Fcistmantrl. Nm translations are given in the " Zoological Rccord," and in the 
" hrchiv fur N:~tllrgcschichte" cven thc names are omitted. I t  is greatly to bc regretted 
t h ~ t  11. Rls\.c~l.lzotf do?$ not, lilrc all thc 1)cst natnrillists alllongst his countrymen, 
dtwribc in a I:lngl~:~gcx nlorc grncrally unrlcrstood. 
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Hub.-Plains around YQrltand and Kbhg l~a r .  
This species approaches L. tolai, Pallas, but is much smaller, wit11 pro- 

portionally longer ears, and is chiefly remarkable for having no bli~ck on 
t l ~ e  tips of the ears, nor on the tail, and no grey tint on auy part of tlie 
body. 

29. L. P A M I R E N S I S ,  Giinther, 1. c .  

L. supra arenarius vel fusco-isabellinus, in3.a albus, uropyyio albescenti- 
cinereo ; cnudd superne nigrli ; auriwn qnarginibus superioribus extus nigris ; 
pectorepallido rufo ; ve1le1.e denso, molli, ad basin, p twter  ventt.nli, cinereo ; 
pi l is  longioribus ad dorsum nig1.0-terminntis, inten~zixtis .  Long. a rostro ad 
basin caudce circiter 18, caudce 4,  auris a basi a ~ ~ t i c c i  5 ,  ejusdem latifudo 2-75, 
crnnii longitudo 3.5, tarsi 5 poll .  

Hub.-Banks of Lake Sil-ikul, Pamir. 
This is distinguished from the last by being somewhat larger, by 

having the ends of the ears and the upper part of the tail black, arid by its 
grey rump. It is near t o  L. Tibetanus but differently coloured. Tlre 
ears in the dry skin measure only 3.6 in. from the orifice and 4.5 from the 
head outside. 

30. L. S T O L I C ~ K A N U S ,  sp. nov. 

L. p r ~ c e d e n t i  peraflnis,  arenario-fulvus, d ~ f e r t  talztum awribus mzclto 
longioribus, vellere dorsali nigro lavato. Long.(, cot-ii desiccati a rostro ad 
basin c a u d ~  17.5, caudcz (vertebrarum) 3, ejzlsdem cum pil is  apicialibzcs fere 
5, cranii 3.5, awris extus 5.2, tarsi 4'9. 

Hub.-Hilly country and Thian Shan mountains north-east of IGsh- 
gh ar. 

This is rather darker than the preceding species and has much longer 
ears. When fresh the latter would probably measure over 6 inches. Both 
this and the last appear to have longer ears than L. Lehntanni, Severtzof, in 
which they are the same length as t l ~ e  head. 

L. Ctcrzonicz, Stol., J. A. S. B., 1865 ,  X X X I V ,  Pt. 2,  p. 108,  nec Hodqson. 
L. Ln(lncensis, Gunthcr, Ann. and Mag. Nat. Hist., Sept., 1875, Vol. XVI,  p. 231. 

L. major,pallide cervinus, seu rufescenti-fiiclvzcs, dorso i n  estate nzn.7is 
rufescente, awribus rotundatis, mnjz~sc~clis, exius fel.rugineis, zeilrris dor.wlis 
(Iitnidio baeali niyrescenti-pll~~nbeo, r ~ p i c i r l l i p ~ i n z ~ ~ t n  r l f e s c ~ t ~ / e ,  tlctlc dernzl~n 
crllesr~nti-isnbellino, pilis nonnulli.9 1onyioi.ibus n(p.is nrl clorsum intennixtin, 
v e n l r ~  p~tl,L~c.sq~ce pallirle flrl~-iu, cupile coltice rzcJscente, vill-issis szbpe- 
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r i O r i b 2 ~ ~  niyris, inferioribus albis. Long.  tota circn 9, cranii 2.25, auris 1 ,  
tarsi 1.5 poll. 

Hab.-Ladbk. 
Tliis is the  common species of nortliern and north-eastern Laclilc bu t  

not apparently of the mountains bordering the  I<ashmir valley. It is easily 
recognized by its peculiar pale fawn colour, more rufous in summer. It was 

f i r ~ t  described some years ago by Dr. Stoliczlra, who referred i t  to  L. Cirr- 
eonie. I had occasion subsequently to  shew tha t  the true L. C u ~ . z o ~ z i e  of 
Hodgsoll is a different species, and I have just heard from Dr. Giinther, 
whilst this paper is passing through the  press, tha t  lie lias named the  
prese~lt form Ladacensis : I have consequently withdrawn the  name I liad 
proposed t o  give it. It is allied to  L. ogotona by the  form of the  skull. 

32. L. A U R I T U ~ ,  sp. nov. 

L. superne sordide fulvzu ficsco-lavnttcs, capita humerispzre rzcfPcentibzrs, 
auribzcs ~nayn i s  rotundatis, p i l i s  isnbellinis indzctis, vellere ~ n o l l i ,  p i l i s  
basin verszrs nyrescenti-p lumbcis, apices vemus in clorso ltcte~ibuspue isabel- 
linis, ficsco-tel,qjzinatis, subtus albis. Long. ( i n  co~.io dessicato) tota circiter 
7.5, cl-anii 1.8, azrris 1, tarsi 1.2 poll. 

13ob.-Pangong lake, Lnd'lk. 
A larger form than 1;. Roylei  with much larger ears. The colour 

in two slritls from Gulzu~~g onathe Pangong lalte is smoltey brown. The ears 
are as large as in the last species and must in tlie living animal be nearly 
14 inches across. 

33. L. anIsEua, sp. nov. 

L, sordide griseus, subtzcs albus, ad dorsum frontempue leviter ru f e sccn t i  
lavatus, oe1le1.e elonyato, ~ n o l l i ,  ad basin plumbeo-nigro, apices versus i r ~  dorso 
lateribzcspuegriseo, apicibus ipsis nonnull is  fuscis  ; auribus ma.qnis rotulz- 
dutis, pi l is  sparsis albidis indutis. Long. i n  esejnplo nuper occiso 7 ,  capitis 
1.75, azo-is 1.4, tarsi  1-3 poll. 

1Ztab.-Icuenluen range Soutlr of Sanju Pass. 
I know of no other Lrcyolnys which approaches this in colour. It is a, 

peculiar grey, almost tlie colour of Cl~iwcl~il la.  Tlie skulls of tlie I:~st anil 
1)resent slxcies approach in cliaractcr to  those of L, Aoylei  and I. rufescens 
but  still exhibit well-marlced differences. 

B 

34. L a a o ~ r s  aracno.rIs? Giinther, 1. c.-I~uenluen range ? 

'l'lle above is a wonclcrfully rich series of Leporitke. 
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UKGULATA. 
35. SUS SCROFA, Var. NIQRIPES. 

IT&.-Thian Shan mountains near Kishghar .  
The  two specimens, male and female, closely resemble the  European 

wild boar, but  the  legs are black, and there are some trifling clmanial diff'er- 
ences, which, although perhaps insufficient t o  justify specific distinction, are 
~ v o r t l ~ y  of notice. 

36. O m s  HEINSI ?-Thiail Shan mountains. 

37. 0. ~ a E t u ~ a . - ~ u e ~ ~ l u e n  range. 

38. CAPU SIB~ICA.-Kuenluen range and T l ~ i a n  Sliail mountai~is. 

39. GAZELLA susctuTTuaosa, var. YARKANDEXSIS. 

G. subgutturosa corwibus lyrifor*?nibus- jux t f~  caput subpa~~al le l is ,  lerzte 
divergentibzcs ; facie firsco valde strial$. 

Hob.-Plains of Eastern Tu~.kestan. 
This differs much from the  typical form of G. subgutturosn, the 1101-ns 

talring a mucli less open curve, and the  face markings being much darlrer, 
bu t  as intermediate forms are found in Persia, I do not separate i t ,  

41. C ~ n v u s ,  sp. (hor~is  only)- ? Tliiar; Stian d~ountains  N. E. of 
KQsl~ghar .  

42. CAPRIOLUS pvaanaus 7 (horns only)-K8s11~11ar ? - 

P. S. Sept. 28th.-The number of the  Annals and Magazine of Natural 
History for September, 1875, containing descriptions of several species of 
hares and Lnyomys by Dr. Giinther, was only received just before the last 
1)roof of this paper was passecl. Although, under the  rules usually adopted 
in Englanrl, the  names given by myself would have priority, from having 
been given in a payer read before the  Asiatic Society in Angust, I have 
t l ro r~g l~ t  i t  best to  withdraw them, and t o  substitute those given by 
1)r. Uiintl~er, in ordcr to  obyinte any rislr of confusion in the  nomenclature. 
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The distinctions and nomenclature of the  Himalayan and Tibetan 
species of marmot appear t o  me ill need of carefill revision. The necessity 
for investigating tlie subject during an endeavour to ascertain the  name of 
the  Ladhlc species, and oE a jlew form of which speciinens were obtained by 
Dr. Stoliczlia a t  the  ICasltasu pass, on the  road from YQrkand to  tlie 
Ptimir plateau, has convinced me tha t  the received synony:uy of the  two 
best known species requires reconsideration, and tliat several of the  identi- 
fications made by Gray, Blyth, Jerdon, and Anderson are erroneous. 

The liistory of the nomenclatilre of Hiuialnyan and Tibetan rriarinots 
appears to  Le t l ~ e  fol lo~i i ig .  I n  1S41," Mr. Hoclgson described a sl)ecies 
from the " I<acliar" of Nepal and t l ~ c  plains of Tibet under tlie name of 
A, l i imnl~ynnz~s .  I11 1813, lie redescribed this species and sn~qestcltl alter- 
ing tlie name to Tlbeto~sis, and a t  the same tiline distinguislied a s ~ i i : ~ l I ~ r  t j r l l l  
with a longer tail a1111 soi l~ewl~at  clilTercnt colouriug as A. Homt~chnlnIlus 
From references made a t  various titiles to  his nopublisl~ed catalogue i t  is 
probable that  A. Hc~izacl~alcrnus had originally-been called A. Ti'iBptnlllcs I)y 
Mr.  Hodgson, aud i t  appears under tha t  nalile in the 13ritiali lIoseuul Cilta- 
loqne of Mr. Hodgson's collections. I n  tlie same year, 1S43, Dr. Clrny, ill the 
British Museum ' L i s t  of specimens of Nammali;~', ullited ,i. Ifittrcl/frycJnuu,t 

* For references sce holom. 
C 

t Undor A. H ~ ~ t ~ n l n ! / n ~ l t l *  ill this rntarloguc, nftnr the rcfc~mc,c to 110dgso~ '~  ,lo- 
scription, thrrc is addcd " Ctrillitll, Jor~r.  A. S. B. 1841, 779 i." ' 1 ' l l ~ ~  prop~r ~ y f t ~ r t ~ l ~ ~ ~ ~  i3 

15 
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and " A. fulvus, Eversman" t o  A. bobac of Schreber. There is no evidence 
t h a t  these species had ever been compared, and the only specimen stated t o  
exist in  the  British Museum a t  t h e  time was said t o  be from Siberia. 

The  next addition t o  the  nomenclature was by Jacquemont, who de- 
scribed a marmot from the  range north of the  Kashmir valley as A. cnuda- 
tus. His  description was published, with a figure of the  animal, in the  
appendix by Geoffroy S t .  Hilaire to  Jacquernont's posthumous work, the  
' Voyage dans 1' Inde,' in  1844. 

I n  the  ' Catalogue of the  specimens and drawings of the  Mammalia and 
Birds of Nepal and Thibet presented by  B. H .  Hodgson, Esq. to  the British 
Museum,' the  larger or short-tailed marmot is called A. bobac, Gmelin, and 
the  smaller A. Tibetanus, Hodgson. T h e  same names are preserved in the  
second edition of the  catalogue issued in 1863. 

I n  18-17 the  " large Himalayan marmot" was described by  Dr. Jarne- 
son as Arctomys 2'utavicus. This description appears t o  have been over- 
looked by Indian nnturalists. 

I n  1851, Horsfield in his ' Catalogue of the  Mammalia in the  Museum 
of the  Hon. Eas t  India Company' classed both A. Himalayanus and A. cau- 
datus as synonyms of A. bobnc. 

Omitting several notices of the  various Himalayan marmots by travel- 
lers, t h e  next noteworthy attempt a t  discriminating the species was by 
Adams in 1858. H e  called the  " red marmot" of Kashmir A. bobac, and 
t h e  " white marmot" A. T&betanus. It is evident, I think, tha t  most writers 
apply the  name A. bobac t o  Adams's " white m.arn-lot." . 

Blyth in his catalogue (1863) united all the  Himalayan marmots under 
A. bobac, Schreber, giving as synonyms M u s  arctonzys, Pallas (which is the 
original name of A. bobac), A. fuluus, Eversman, A. T~betanus, Himalnyanus 
and Hemachalanus, Hodgson (the last with a note of interrogation, however), 
and A. cauclatus, Jacquemont. I n  a foot note Blyth points out the dis- 
tinctions between Hodgson's two supposed species, but  adds t l ~ a t  he cannot 
satisfactorily discriminate two species in the  Society's skins and slculls. Dr. 
Stoliczka* in  1865 was also disposecl to  unite the two forms found in the 
western Himalayas, hut  he gave no details. 

Jerdon, in his ' Mammals of India,' considered t h a t  Hodgson was correct 
in separating A. Hemachcclanus from the short-tailed form and, consequently, 

probably J. A. 8. B., X, 1841, p. 978, where mention is made by Dr. Griffith of a 
marmot, the size of a beaver, found at botween 11,000 and 12,000 feat in Afghaniatan, 
at the Hageeplk, Kaloo, and Ernk pnseos. Of thie animal no apehimens appear ever to 
hnvn been dcncrihod, bllt, 8s I shall sllbsequently shew, there is a ekull, probably horn 
Afilhenistnn, in the Society'# old collection. 

J. L S, B. XX?UV, p. 11 1, note. 
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distinguished two species ; A. bobac (with A .  Fibetanus and Himalayanus of 
Hodgson and A.  caudatus of Jacquemont as synonyms) and A. Hem~ccl~aka- 
nus. Fitzinger in liis ' Versuch einer natiirlicher~ Anordnung der Nager- 
thiere' enumerates two Himalayan and Tibetan species of Arctomys, which 
he calls A. Tatavicus, James. (with, as synonyms, A. Hinzalayanus, Hodgs. 
A. bobac, Gray, and A.  caudatus, Gieb.) and A.  caudatus, Isid. Geoffr. 

I n  Dr. Falconer's posthumous ' Palsontological Memoirs' there is an  
excellent description of the  common marmot of Western Tibet wit11 a full 
account of the animal's habits. H e  calls the  species A. Tibetans, and in a 
note by the editor i t  is apparently identified with A. Himalayanus, an  
identification which, as I shall shew hereafter, is incorrect. 

Dr. Anderson in 1871Jr distinguished two species of marmot from 
Ladili  and the Kuenluen mountains, one of which he identified as A. bobac 
(with Mus arctomys, Pallas, Arctomys fuluus, Evers., A. Himalayanus and 
A. Tibetanus, Hodgs. A. cazddatus, Jacquemont, A. bobac, Gray, Horsfield, 
Blyth, and Stoliczlca, and A.  Tibetanus, Adams as synonyms), the  other 
with A. Hemachalanus (synonyms-A. bobac of Adams and partly of Blyth 
and Stoliczka). 

I n  1870, MM.  Milne-Edwards described Avctomys vobustus from MoU- 
pin in Eastern Tibet. A n J  I may conclude these notices by a reference t o  
M. Severtzoff's work ' Turltestansliie Jevotnie,' in  which A .  baibacinus, 
Brandt and A. caudatus, GeoE are said t o  be found in Western Turltestan. 
Unfortunately the  work in  question is entirely in Russian and several of the 
identifications are Incorrzct, ao tha t  i t  is impossible t o  feel any certainty as 
t o  the animal which Severtzoff has identified with A. caudatus. I thinlr i t  
improbable tha t  the Kashmir marmot is really found in ltussian Turkestnn. 
It is more probable tha t  the species is the  A. aureus described on a previous 
paget from the specimens obtained by the late Dr.  Stoliczka a t  the  Kaskasu 
pas$ between YBrliand and the Pbmir. 

I may here state a t  once tha t  I liave reason to  believe that ,  besides 
A. robustus, there are not two, but  three species of Himalayan or Tibetall 
marmots, and tha t  a great part of the confusion in the  nomenclature is due 
to  this circumstance. 

I n  the  synonymy above quoted one name frequently occurs, which ap- 
pears to  me to  liave been admitted by mistake. Tliis is Arctontys firlvus, 
Eversman. Blyth gives no reference ; Gray, in the  British Museulll Cat. 
p. 148, gives Griffitli, A. I<. t. 118, and, as Anderson gives precisely tlle same, 

* The titlc of #Dr. Anderson's paper in the Proceedings of the Zoologicnl Society 
' On ~ o ~ i l e  rodelits from Ttirknnd' is unfortrinnto, for only two of tile four species de- 
scribed had becn obtnined in Tllrkestnn territory nnd not 0110 was from the neighbour- 
hood of Y&rknnd, rvlliltlt all four nre found in LadBk. 

f Ante, p. 109 of this volume. 
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I suppose there may be auch a name in some editions of Griffith's Animal 
Kingdom, though I cannot find i t  in the  copy in the Society's library. I n  
any case, I have no doubt the species is really A. fzslvus of Lichtenstein, 
described in Eversman's ' Reise nach Buchara,' p. 110. That  species is a 
Sperq~zophilus and not a true Arctornys," and, consequently, is distinct from 
all the Himalayan species, none of which, so far as is lcnown, have cheek 
pouches. 

The nest  point for consideration is what is Arctomys caudatus of 
Jacquemont. As i t  is described as having a tail two thirds the length of 
the body, i t  is evidently not A. bobac,t t o  which i t  is referred by Blyth, 
Jerclon, ancl Anderson. It is clearly, on the other hand, the  same as the 
species referred by Anderson to A. Hentnchalanus. Anderson's specimen 
agrees pretty fairly wit11 Jacquemont's figure and description ; there is more 
black on the back and tail in the former, and the abdomen wants the ferru- 
ginous tint,  but neither of these characters is constant. The localities 
whence the two were procured are close together ; tlie marmot skin obtained 
by Dr. Henderson and described by Dr. Anclerson being from Matayon, 
just north (on the Dras side) of the Zagi-la$, between Srinagar and Leh ; 
whilst Jacrluen~ont's type wa3 shot a t  a place which he called Gombour or 
Gombur, close t o  the head of the Siud valley, but on the  Indus side of the 
watershed and in the valley of a stream running into the Dras river. 

There is a possibility of a second and smaller marmot being .found in 
the Kashmir ranges, for Vigne, Travels in Icashmir &c., 11. p. 230, mentions 
~ e e i n g  one, as large as a small fox, on the road frc-m &inagar t o  Skardo. The 
animal which I identify with A. caudatus is the size of a very large fox. 

A skin just received a t  the Indian Museum from Dr. Aitcheson a t  
Srinagar agrees with that  described as A. Hemachalawus by Dr. Anderson, 
except that  tlie back is blacker. Mr. Lydelrker informs me tha t  these skins 
are precisely like those of all the marrnots he saw on the ranges north of 
Kashmir. 

Still, however, I am in no way prepared to  admit that  Dr. Anderson 
was correct in  identifying the Ladalr rnnr~not with Mr. Hodgson's A. Hema- 
chnlrrnrcs. 'I'he former is a large marrnot, one of the largest known species, 
tile sLull measuring 10-5 mm. (4. 12 incl~es) or as much as A. robustus. 
Hotlgsorr's A. IIctaachalnnzcs on the contrary must be a small marmot, the 
hotly I,eing orlly 12 to 13 incl~es long, and the tail 6 9  to  5+, tlie con-e- 
#yonding dimensions (taken from skins) of the Laditlc marmot being 22 and 

I 

Br~ntlt,  Rl111. Ar. Imp. Rc., 1844, 11, p. 366. 
t 'l'hi~  ha^ 1)cncn noticetl by MXI. 3Iilne-Edwnrde, Rech. Mam, I, p. 312. 
t 'llid namu hne bwn converted into Tooglen paea in the P. Z. 8. 1871, 

p. 
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lo+ inches.* Dr. Anderson concludes tha t  Mr. Hodgson had never seen a n  
adult of A. He~,zncholanus and tha t  he drew up his description from immature 
specimens. I do not  thinlc this view is probable. Hodgson was care- 

less in  matters of nomenclature, as many naturalists were in his time, b u t  
he collected largely and studied the animals lie described carefully, as is  
shewn by the minuteness of his descriptions. I scarcely thinlr, had the  
specimens he described been half grown. t h a t  he would have overlooked t h e  
evident immaturity of the  slrulls, which he must have extracted, for he 
describes the  teeth. Moreover, I think Dr. Anderson must have overlooked 
Mr. Hodgson's remark tha t  he had kept some of the  smaller marmots alive 
for montlrs, one of them for over a year and a quarter. Surely he would 
have noted their growth during tha t  period. I cannot say how long a 
marmot may be in attaining its full growth, bu t  if i t  requires more than  a 
year, i t  differs greatly in this respect from most rodents. 

There are also, I think, some i m p o ~ t a n t  differences between the  colour- 
ation of Hodgson's A. Henzacl~alanzrs and the Icashmir marmot. The  for- 
mer is described as liavi~lg the  general colour " dark grey with a rufeocent 
tinge which is rusty and a l ~ r ~ o s t  ochreous red on t h e  sides of the  head, 
ears and limbs, especially in summer. .Bridge of nose and last inch of tail  
dusky brown." In the  latter the general colour is more yellow, the  whole 
lower parts and tlie limbs are ferruginous (there appears t o  be much varia- 
tioil, perhaps sexual, in the  colour of the  upper parts), the  bridge of the  
nose is not dark, but the  t ip is, and a t  least 3 inches a t  the  end of the  tail  
are black. 5 a *  

It is true tliat Dr. Andel.son mentions his having obtained skins pur- 
chased a t  Darjiling wllicli were undistinguishable from tlie Ladilr marm0t.t 
I t  is probable tliat these slril~s had been brought from upper Siltkim, or 
Tibet, but  i f  so, and if they are correctly identified, the  only conclusion I 
can come to  is tliat these must be three species of marmots in  the Himalayas 
of Sililtim and Nepal. 

A. 27cltnricus I am unable satisfactorily t o  identify. The  reference in  
Wicgniann's ' Archiv'S runs thus " A supplementary description of tlie large 
Indian Marmot has ~1)pearecl by Dr. Jan~eson,  wlio has applied to  i t  the  
narne of A~.ctoays l 'nta~-icus (Inst. p. 38h)." T h e  work referred t o  is 

* The length of the tail in the Lndlik specimen is without thc hair a t  the end. 
I n  Mr. EIodgson's mcnsurement tho hair is, I think, included, although its inclusion is 
not spccificd, hcc,~rlro it  is compiised in the corresponding mcauwement of the tail of 
A. H ~ t t t r t / n y n ) ~ t i ~  on Jhc snme pago. 

t l l r .  Wood-1I:lson has had scnrch mndc for thcsc skins, but owing to so mnnp of 
the RInsct~m apcciltlells having heen pncked away pending their tmnsfer to the new 
building, it h ~ s  not hern possiblc to find t h ~ m .  

t 1Hl8, Pt. 2, p. 166. 
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probably a French one, L' Insti tut ,  a t  least so I infer from tlie fact of a 
paper by Gervais quoted with a similar reference in the  ' Archiv' being 
assigned t o  this magazine in Caivs and Engelmann's ' Bibliographia Zoolo- 

gica'. A t  the  same time neither Jameson's nor Gervais' paper is quoted in  
t h e  R o j a l  Society's Catalogue, although L' Inst i tu t  is included in  t h e  works 
catalogued. 

There is a short paper by  Dr. Jameson on the  Zoology of Chinese 
Tartary i n  t h e  Calcutta Journal of Natural History," in which he briefly 
mentions a marmot which he observed beyond the Nit i  pass, and of which 
he says tha t  i t  is of a reddish yellow colour and the  size of a rabbit. I 
know of no Himalayan marmot which when adult is so small as a rabbit ; 
t h e  smallest species is A. Hemnchnlnnus, and possibly this may have been 
t h e  animal observed by Jameson, bu t  in Weigmann's ' Archiv' he is said t o  
have described the large Indian marmot : of course it does not follow that  
t h e  species seen by him north of the  Nit i  Pass was the  same which he 
subsequently named A. Tataricus. Meantime the  identification is of less 
moment, because in all probability the  species named by Jameson was 
either A. Himalayanus, A. Hemachalanus, or A. caudatus, all of which names 
have priority over A. Tataricus. 

B u t  the  most important point of all is the  identification of the  short- 
tailed Himalayan marmot with A. bobac. This apparently was made by 
Gray without his having examined specimens of A. Himalayanus ; and Blyth, 
Jerdon, ancl Anderson, so far as I know, had neverk seen efamples of the  
true A. bobac, so t h a t  I doubt if the  specfks have efkr been compared. 
Pallas (Zoog. Ros. As. I, p. 155) united all the  lrnownt Asiatic marmots 
without cheek pouches to  t h e  Bobac, which he called Arctomys Baib&k, bu t  
he described the  Kamschatkan race as a well marlred variety. Brandt  
(Bull. Ac. St. Pet.  1844, I 1 , p .  364) separated this Icamschatkan form as 
a distinct species, which he called A. Camschnticn, bu t  which he suggested 
might be identical with the American A. monnx, and he indicated another 
species from the  Altai under the  name of A. bnibacinn, which, however, he 
did not describe.S Severtzoff quotes this  species A. baibaci~zus from western 
Turkest in .  Without  attaching much importance t o  this circumst:~nce for 
the  reasons already mentioned, I think it yet remains to  be shewn tha t  the 
t rue A. bobnc of Schreber, N u s  nrctonzys of Pallas, is founcl in Central Asia 
a t  all. The name was originally applied to the  marmot of Poland and 

* Vol. VII, p. 360. 
t Of coluse no Himnlayan ma mot^ had been described iq 1811 when Pallafl's 

work wae f ir~t  published. 
1 FIF: appears to hnvo de~cribed it anb~cql~cntly in a pnper on the vcrtebrata of 

SiL,.ria, whit-h I cannot find. It  is mentioned by Rlilne-Edwards in Ecch. Mam. p. 
3 l 1, notc. 
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Galicia, appears t o  be a much smaller animal, weighing 8 t o  lobs . ,  t h e  

body being 16 inches, the  tail 4 inches 4 lines, or including the  hair 5' 4" 

long, in  A. Hi~nnlaynnus the  head and body measure 22 to  24 

inches, and the tail 69 with the  hair according t o  Jerdon, 58 t o  62 accord- 
ing to  Hodgson. Pallas's original measurements of A. bobac, which I 
quote above,* are probably in  French inches, which would render t h e  
difference rather less, but  still i t  is very considerable. 

Pallas's original description of the  colour of A. bobac runs thus  : Color 
rosttSo et circa oculos magis nlinusve firsco-aigricnns, inter mystaces szlb- 
ferrugineus ; parotides pal l ide ,  gula  ferrz~ginea, reliquunt corpus infra e t  
aytus interiore latere fewqineo-lutescentia ; supra gryseus, p i l i s  longioribus 
nigris, vel fuscis apice gryseo-pallidis magis minusue inzrmbmlzcs. Cnuda 
basi subtus ferruginea, majore pnrte lufescens, a nzedio picen, apice atrn. 
The animal referred t o  A. Himalayanus does not differ greatly in colour 
from Pallas's description. MM. Milne-Edwards,? however, point out t h a t  
A. bobac is a very much paler animal than A. robustus, which appears 
closely t o  resemble A. Himalyanzcs, and may perhaps be the same. 

On the whole I think i t  is far  safer for the  present t o  keep A. Hitna-  
layanus distinct from A. bobac. I have not sufficient materials a t  present 
t o  determine whether the  short-tailed marmot of the  ICuenluen and Ladkk 
is absolutely identical with the type of A. Hiazalnyanus, but  i t  appears t o  
correspond fairly and I lrnow of no distinction. 

Tlle figure of A. robustus in the ' Recherches sur les MammifAres' is 
much more ricl~ly c o l o ~ ~ f e d  Ulan A. Hinzalnyanus is, b u t  the  au t l~ors  of 
the  worlc poiut out tha t  the  plate is over-coloured. The species are 
eviderltly very closely allied and nlay possibly be identical. The sltulls are 
very similar, the nasals being a little shorter in A robustus, and the point 
of bifurcation of the sagittal crest further back, bu t  there is a possibility 
tha t  these cliffel-ences may be due to age, and i t  is evident from the state 
of the teeth tha t  the  figured sltull of A. robustus, although apparently full 
g r o ~ ~ ~ i ,  is younger tlllul tha t  of A. Himalaya?tzcs wllich I have comp;~red 
with i t  : this sltull of A. Hit~nnlayanus is from one of the  sltins brought 
by Dr. Henderson from ' the  Sanju Pass, Icuenluen range. There are, 
however, some little clifferences in the  form of the zygomatic arch, &c., 
and especially in the relation of the  longitudini~l to the  transverse diameter, 
which malte me hesitate t o  consider the  two the same. 

I n  trying to  throw some light upon this question of the Himalayan 
marmots, I have examined the following specimens. 

I. Four s k h s  with slrulls of A. aureuo from the Kaskasu Pass. 

* Glires, p. 113. 
t Rechorches Nam. p. 31 1. 
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11. Three sliins of A. Hilnalnynj~tcs (the same as exanlined and de- 
scribed by Anderson) from Kitchik Yilalc, close to  the  Sanju Pass in  tlle 
I<uenluen range, south of Yirkand (' Lahore to  Yarltaucl,' p. 1OL). 

111. A skin of A. caudatus (the same as described by Anderson as 
A. He~~znchnln~zzcs) from Matayon on the Zogi-la near D r i s  between Icash- 
mir and Ladbk, and a flat skin of the  same probably from Icashmir ; also 
a slrull of tlie same brought by Mr. Lydelrker from the range north of 
Kaslimir. 

I V .  The specimens made over by t h e  Asiatic Society t o  the  Indian 
Bluseum, three stuffed sltins, a skeleton, and two sliulls, all enumerated in 
Blytli's Catalogue". These require a few words of notice. B y  both S l y t h  
and Anderson the whole have been referred t o  A. bobnc (i. e. A. Hinta- 
layanus). Two stuffed specimens (one of tliem young and both with im- 
perfect tails) wl~ich mere presented by Mr. Hodgson, probably belong to  
this species. The other specimens are a stuffed skin and the skeleton ftom 
a n  animal brought alive t o  Calcutta from Sililtim, and two slrulls, one 
preseilted by Lieut. B~.ownlow, who probably procured it in the  western 
Himalayas, and t h e  otlier from tlie Burnes collection, and, therefore, i t  
may be expected, from Afghanistan. I have carefully examined the three 
~lculls and am convinced tha t  they belong, i n  all probability, to  three 
different species, tha t  of tlie skeleton differing widely from both the others 
i n  the  form of the  palate and of the  nasal bones, in the length of the  sagittal 
crest and the  point of its bifurcation, wliilst of the  two remaining one is much 
larger than the  other, besides other differences T ~ i e  skeleton is evidently 
t h a t  of a fully adult animal. It measures from snout t o  insertion of tail 
15 inches along the curve of the  baclr, the  tail vertebrz 46. This is very 
close t o  the  measurement of A. Eenznchaln~zzcs, and the sltin agrees with the  
description of tha t  species in  having the frontal portion of the  face dark 
brown. The fur is short and thin, but  i t  is scarcely probable tlisk the fur of 
a marmot which had lived for months in C a l c ~ ~ t t a  would retail1 i ts  original 
character. I thinlr i t  higllly probable t h a t  this specimen renlly belongs to  
A. He)nuchnlanus. It certainly does not agree with A. Hitnn1aynnz~s.t 

The skull presented by Lieut. Brownlow is, 'I find by comparison, t h a t  
of A. caudatus. The Burnes' collection skull, altllougll somewhat resem- 
bling tha t  of the  new species A. aureus, appears t o  me t o  belong to  a 

* Cat. Mam. Mus. As. Soc., p. 108. 
t I should add, that in  these specimens, as i n  all other skins either of hirds or 

mammals, which have been exposed to the light for many years in  Qalcutta, the colours 
bnvc faded greatly, and in all the mammals the texture of the fur appears to have 
changnd, becoming much harsher. I think it  much to be regretted that small mammals 
sho1~111 bc mountcd a t  all ; as a rule valuablo skins and types should bc kcpt unmounted 
in drawcrs, and not cxposcd. 
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differelit j n d  probably ulldescribed species, which sliould be looked for in  

Afghanistin. It is very t l ~ e  forin incntioiied by  Dr .  Griltitli as 
seen by him a t  tile Hageegulr, ICaloo, and E r n k  passes," ancl also briefly 

referrcd t o  in  Sir  Alexander Uurnes' ' Cabool.'? 

It is useless t o  refer t o  the  various notes by travellers, on  t h e  marmots  

observed by  them, in  t h e  hope of ascertaining t h c  dist~.ibutiou of t h e  differ- 

en t  species, since the  external differences are, as a rule, no t  sufficient t o  render 

t h e  brief descriptions given cl~aracterist ic of any  particular lcincl, and t l ~ o  
task  of determining tlie exact range of each spccies must  be left t o  I ' u tu~e  

research. I sliall conclude this paper by  giving the  naines a n d  tlie synonymy, 

60 far as I have been able t o  unri~vel it, of t h e  four species, tlie existelice of 

which in  the  Himalayas alid tlie neighbouring ranges to  t h e  north-west  

I consider probable, merely adding t l iat  i n  all probability another species, 

hitherto undescribed, inhabits Afglianistan. I a m  quitc a t  a 105s t o  con- 

ceive what is t h e  form with large ears represented i n  Hoolccr's ' H i ~ n n l a y a n  

Journals,'$ and which is said t o  migrate sometimes in  swarms fro111 'l'ibet 

t o  Upper Sikkim. Certainly, no  lcliown H i ~ n a l a y a n  marmot  approaclies th is  

animal in t h e  structure of t h e  ears§. 

Section 1.-Xhort-tailed mannots having the ta i l  less t han  one third thc 
length of the head and body. 

1. AECTOMY~ H I X ~ A Y A N U ~ .  
A. Hirrlalaynr~zcs, Hodgson, J. A. S. B., 1841, X, p. 777. 
" A .  Hirrzalayar~z~a of C A a l o ~ e ,  potius TiLete)zsis hodio," Hodgs., J. A. S. B., 1843, 

XII, p. 409. 
" A. bobnc, Schreb." pnrti~rz, Gray, Livt of tho specimens of ilfammalia in the col- 

lection of the British DIuscum, 1843, p. 148, 11ec Schreber. 
'' A. bobnc, Gmelin", Gray, Cat. spec. &c. bIammalin and Birds of Nepal and Thibet 

presented by B. H. Hodgson, Esq. to the British illuscum, p. 23, (1846) ; ?tee Gmclin.- 
Ib. 2nd Edition, p. 12, (1863). 

? A. Tntroictts, Jnmeson, L'Instit. 1847, XV, p. 384. 
" A .  bobnc, Schreb." Horsf. Catalogue of i\lammalia in tho India House illuscum, 

p. 164, (1851) ; rzee Schrebcr. 
'S " A .  TiLetnrzlts, Hodgs." white marmot of Europeans, Adorns, P. Z. 9. 1838, p. 5.21. 

' ' d .  bobac, Schreb." pnr.tirrl Blyth, Cat. illam. illus, As. Soc., p. 108, (1863) ; ltec 
Schreber. 

" d. bobnc, Schreb." Jerdon, ilInmmnls of India, p. 18, (1867), I I E ~  Schrcbcr. 
" A .  Tntaricus, Jameson," Fitziggcr, Sitzungsb. k. hk. Wius. \Vim, l8G7, LV, 1, 

p. 491. 

* Sce note on  go 114. 
f p. 163. 
$ Vol. 11, pp. 109, 170, sm~ller cdition. 
Q I cannot holy feeling wnlc doubt as to whcthor thc nnimill figlu.cd is n marmot 

at all. 

16 
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A. ~obzistzcs, H. and A. Milne-Edwards, Nouv. Arch. du MusCe, VII, Bull. p. 92 
(18iO).-Recherches sur les RIammif&res, I, p. 309, P1. XLVII, XLIX. 

" A .  bobac, Schreb." Anderson, P. Z. S,, 1871, p. 660, nec Schreber. 

General colouration greyish fulvous, beneath yellow, hair of the back 
with very short blaclr tips, tail dark brown at  the end. Length 22 to 24 
inches, tail with hair a t  the end 5+ to  64. 

Hub.-Tibet : Lad6k : Kuenluen south of Yrirkand. 

Section 2.-Marmots with tails one thi9.d or more than one third the length 
of the head and body. 

A. Hetnaehalantts. Hodgs., J. A. S. B. 1843, XII,  p. 410. 
IiA. Tibetanus, Hodgs.," Gray, Cat. Nam. Birds Nipal, p. 24, (1846)-2nd Edition 

p. 12, (1863). 
'I A. bobac, Schreber" partir~z, Blyth, Cat. Mam. Mus. As. Soc. p. 108, (1863), nec 

Schreber. 
" A .  he)tzachalanzts, Hodgson," Jerdon, DIam. Ind. p. 182, (1867). 

'' C010ur dark grey with a full rufous tinge, which is rusty and almost 
ochreous red on the sides of the heads, ears and limbs, especially in summer. 
Bridge of nose and last inch of tail dusky brown. Length 12 to  13 inches 
tail (with hair) 54 to  5 i ' j . X  

Hub.-Siklrim and Nepal, in the higher regions of the Himalayas. 

A. caridatzts, Jacquemont, Voyage dam 1' Inde, Vol. IV, Zoologie, p. 66, Atlas, 
vol. 11, PI. 5, (1844). 

" A .  bobac, Schreber," red marmot of Europeans, Adams, P. 2. S., 1858, p. 521, riec 
Schreber. 

I' A. bobac, Bchreber," partim Blyth, Cat. Mam. Mus. As. Soc. p. 108, (18G3), rlec 
Schreber. 

" A .  bobac, Schreber," parti~n, Jerdon, Mam. Ind. p. 182, (1867), rzce Schreber. 
" A .  caurlatiis, Isid. Geoff.," Fitzinger, Sitaungb. k. Ak. Wiss. Wien, 1867, LV, 

1, p. 491. 
A. tibetnna, Falconer, Palsontological Memoirs, I, p. 683, nec A. Tibetn~~~rs, Hodge. 
" A. he~nachnlut~tcs, Hodgson", Anderson, P. Z. S. 1871, p. 661, rzec Hodgson. 

Colour rich rufous yellow when adult, more or less black on the back : 
sometimes the back is black throughout : lower parts with a strong ferrugi- 
nous tinge ; tail blaclc for the greater portion of its length. Head and body 
about 25 in., tail with hair 13, or more than half the length of the body. 

Hub.-Mountains north of Kashmir : LadAk. 
r 

T h c ~ e  are IIodg~on's measurements, but I anticipato that tho animal grows to 
a largcr sizc, to judgc by the skull, which is  as lorgo as that of 11, nureus. 
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4. ARCTOKPB AUILEUB. 

A, nwezcs, W. Blanf., ante, p. 106. 

On a previous page I described this species very briefly. The f011owi"~ 
is a fuller account, talren from four specimens, three brought by Dr.  Stoliczka 
arid one by Captain Biddulph from the mountains west of Ylirkand. 

General colour tawny t o  rich brownish yellow, the  dorsal portion con- 
spicuously tinged with black from all the  hairs having blaclr tips, bu t  tlicso 
are far more conspicuous in some specilnens than in others ; face grey t o  
blaclrish with a rufous tinge, covered wit11 blnclr and wliitisl~ hairs mixed, which 
are about half an inch long on the forehead, the black hairs more prevalent 
in  some specimens, apparently males, than in others ; the  middle of tlie fore- 
head sometimes more fulvous. J u s t  011 tlie nose is a blaclrisl~ brown 
and there is a narrow band of short blaclr hairs mixed with \vhite around 
t h e  lips : sides of the  nose paler; wl~iskers blaclr. Hairs of the  back 13 t o  
14 inches long, dark slaty a t  the extreme base for about 3 inch, then yellow, 
becoming deeper golden yellow towards the  extremity, the  ends blaclr. I n  
tlie blackest specimens (? males) tlie posterior portion of the  back wants 
tlie blaclr tips. Tail the same colour as the  back, except the  tip, wliicll is 
blaclr ; the length of the black tip varies, but  never exceeds about 2+ inches 
in  the  specimens before me, and in three out of the four i t  is only about a11 
inch : hairs of the tail about 2 inches long, brown a t  tlie base. Lower parts 
rather browner, the hairs shorter and tllinner, cliocolate brown a t  the  base, 
wi t l~out  tlie short woolly under-fur, wliich is very tlliclr on the  Lack. Feet 
above yellowish t abny  flke the  sides. 

Lengtli taken on the dried slrins : 
Nose to insertion of tail, .............. 16.5 t o  18.75 
Tail, wi t l~out  hairs a t  the end, .............. 5 to  6 .5  
Hairs a t  end of tail, ................... 1.5 t o  1.75 
Fore-foot (palma) to  end of toe, witliout claws, ...... 2.05 
Mid toe, without clam, measured below, ............ 0.8 
Claw, lneasured above, .......................... 0.6 
Hind foot (planta) to end of toe, without claws, ...... 2.9 
Mid toe, witliout claw, .......................... 0.8 
Claw of do., measured above, .................... 0.52 

This is a very much s~naller ani~nal  than A. cnudatus, aucl i ts  tail ap- 
pears sl~ortcr in prol~ortion and with leas blaclr. The colour of tile lower 
parts is less rufous ancl tlie feet are tawny yellow, not ferrugi.inolls as ill tile 
larger form. Thc fur of A. auretrs too is softer. Fro111 A. H ~ , I L ~ ~ ~ / ~ ~ ~ ~ ~  
the 1)resent specie% is distinguished by its much longer fur, by being m u c ~ ~  

yellower in t in t  and less grey, and by its longer tail. It is also mucI1 slllaller. 
From A. IZe11bnclba2attzcs it may be recognised by its longer tnil alld ricller 
colouration. 



124 W. T. Bl~tnford-012 the  species of Marmot [No. 3, 

The followi~rg are tlie dimensions of skulls of all t h e  above species in 
parts of a metre, tliose of A. robustus having been talren from the  figures. 
I also add the measurements of the  skull of a specimen of A. bobnc belonging 
t o  the  Berlin Museum. 

Length from occipital plane to an- 
terior end of nasal bones,. . . . . . 

Breadth across widest part of zy- 
gomatic arches, . . . . . . . . . . . . . . 
Do. behind postorbital processes, 

Length of nasal bones,. . . . . . . . . . 
Breadth do. behind, 

Do. do. in front, 
Length of row of upper molaiu, . . 

Uo. lower jaw from angle 
to alveolar margin, . . . . . . . . . . 

Height of do. at coronoid process, 

P. S.-Oct. 2Sth. Some months have elapsed since the  above p:lper 
was written, and in  tlie meantime, through the kindness of several ,friends, 
I have been enablecl to  adcl materially to  the  evidehce aBto the  distinctiol~s 
of the  different species of marmots. 

I n  the  first place, I am indebted to  Professor Peters of Berlin, who, 
with great kindness and libei*ality, has sent a slcin and slrull of A ~ c t o ~ t ~ y s  
bohnc belongitlg t o  t l ~ e  Berlin IIuseurn for examination. I n  i ts  external 
characters this animal differs miclely from A. Bi~~znlc~yccnus. It is a sandy- 
grey animal with a brown wash, witliout a single black hair on its body, 
t h e  hairs on tlie back being cluslry a t  the  base, then dirty wliite, and the 
tips of the  longer hairs on the Lack and sides being brown. The lower 
parts throughout shew a fcrruginous tinge. The terminal portion of the  
tail  is bl-own. This &in rnelsures f~onr  nose t o  rump 21 inches, tail 59; 
but  i t  is very much smaller than A. Biwznlaynnzts. 

Of course this specimen nluy have fkcled and the tips of the  hairs mny 
have been black originally, as in Pallas's descril>tion, bu t  there is n o t l ~ i t ~ g  in 
the  character of the  ~ l t i n  t o  render this supposition probable, and if the  
tips of the  hair had become paler, I sl~ould Iiardly hafe  antici1)sted tha t  
tllcy would have clone so to  precisely the same extent tliroughout the bocly. 
hloreover, the  sltir~ before me coincides closely with the  figure in Scl~reber's 
Siugcthiere, P1. CCVII I ,  and with Mtrssrs. Milne-Edwards' description. 
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Professor Peters tells me tha t  the  skin sent is from Siberia, and tha t  he 

has endeavoured for years in vain to  procure a Polish or Galician specimen. 
Colnpared the slrins of A. Hinzalnyanzcs, this specimen or A. 

bobnc, besicles being paler and having brown instead of black tills t o  t h e  
long dol-snl hairs, has these hairs much longer and their dnrlr tills more 
developed, and the fur generally is finer :md softer. The sltull, wit11 a 

general similarity of outline, exhibits ilumerous differences, the most marked 
being t l ~ e  very much smaller size of the  molars in the  upper jaiv. 

The crown of the  third ~nolar is A. Hinzalnynnzcs measures G mm. across, in 
A. bobnc only 4.5 min. 

I am nlso indebted t o  Dr. Giiather for having very obligingly re- 
examined the types of Arc.fo~~zys He~~tac l~n lnnus  v. Tibetanzcs in t h e  British 
1iI11scum in order to  ascertain if they mere adults. H e  writes t o  me as 
follows : 

" The sltull of tlie type of A. l'ibetanzcs is tha t  of an aclult animal, bu t  
" this type is the most wretched specimen I have ever handled. It was an 
" individual brougl~t  up in captivity ; size t h a t  of a very snlall rabbit, sltin 
'' ilearly hairless, claws abnormally long and as sharp as a needle, teeth 
'' carious, incisors malforined. The frontal bones are gone, bu t  I suppose 
" t h a t  they could not have been much arched, and the palate is very shallow, 
" very sligl~tly concave." 

" Therc is another flat and imperfect slrin of this A. Tibetrrnus from 
" Hodgson's collection. It is somewhat larger than t l ~ e  former specimen, 
" and is ev ic len t lyadul~  b u t  there is no  sltull. Taking all the  evidence 
" before me, I believe that  t l ~ i s  species bu t  slightly exceecled a rabbit in  
" size. But  then ~ 1 1 i ~ t  differei~ces in size you observe in onr Scviss mar- 
" ITIO~S." 

The important p o i ~ ~ t  is, of course, to  ascertain tha t  MI*. Hodgson's ori- 
girral types irrcl.e adult. The lengt l~ of the tail sl~eivs tha t  the  species is dis- 
tinct fro111 A .  cnz~tlntl~s, and t l ~ e  skulls c1iffl.r vcry considerably. B u t  some 
fur t l~er  evidci~ce is f~r t l~co i r i i i~g .  Soine time aftcr the preceding 1)apcr was 
written tlie dead body of a inarmot was sent to t l ~ e  Indian niIuseu~n by hIr. 
Rutleclge. Tllc ani~nal  is said to  1ia.ve I ~ c e ~ l  originally brougl~t  fro111 Elliltin, 
but  it has lived for a long time in captivity, and as usual the skin is in  
wretcl~ed condition and allnost l~airlcss. The dimeusions, ho\\lever, agree 
with those of A. Hctt~ncl~iclnnz~s, and wl~en the sltull had becn cleaned, it 
1wovcd precisely sinlila~. to t l ~ n t  of tlre old slrtletol1 ill t l ~ e  ~ I u s ~ . L I ~ ~ ,  bclollg- 
ing to the a i ~ i n ~ n l  stlid to I~ave brought from Sikl\im and to  llnve lived for 
months in the Aqsiatic Society's compound. &. Praser nlss found, 
anlongst the accur~~ulnted collections of tlre l luseum, anothcr ski11 a11d skull 
of a y o u ~ ~ g  indiviclu:rl, w l ~ i c l ~  nlso l~acl beell kept t a~ne .  

There is thus evidence of 5 individuals of t l ~ i s  spccies a t  least, and I 
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have examined 3 slrins and skulls myself. Witli the  evidence before me, I have 
not the  slightest doubt tha t  a small marmot does inhabit the  northern parts 
of Silikim and Nepal, and tha t  i t  is quite distinct in structure, colour, and 
size from t h e  large A .  cnudntzcs of Kashmir and Ladak. Unfortunately, 
t h e  Siltlcim slrins which Dr. Anderson identified with a specimen belong- 
i n g  t o  the  Kashmir species have not  been found. It is remarltable 
t h a t  every individual of A .  He~nnchalanus yet examined has been kept in 
captivity ; skin3 of the  wild anirr~al are a great desideratum. The  slrull of 
t h e  specilnen received from Mr. Rutledge is perfectly well formed and all 
t h e  teetli are healthy. 

Dr .  Aitcheson of Srinagar has had the lrindness t o  make enquiries 
about the  marmots of Kashmir, and he has sent me specimens of young 
i f ,  caudatzbs. As in most young animals, the  colours are indistinct, and 
tliere is a peculiar immature appearance about the fur. These young speci- 
mens can be a t  once distinguished from A. He~nnchnlanzrs by their longer 
tails. 

It will be seen t h a t  the  whole of the  additional evidence tencls t o  prove 
tha t ,  exclusive of A. ~obustzcs, there are three and not two species of marmot 
in  t h e  Himalayas. and Tibet, and t h a t  neitlier of these species is identical 
with A.  bobac. 

Within the  last few days, Mr. Mandelli of Darjiling has sent t o  the 
Indian Museum a magnificent collection of mammal sltins from Sikltim and 
Tibet, part  of which he has presented t o  the  Museum, and he has most 
liberally allowed me t o  examine the whole, Tksre i s  no specimen of 
A~ctomnys Bemachalanus, bu t  tliere are two fine slrins of A. Hit~zalc(yn~zus. 
These coincide very fairly i n  external characters with tliose from the Kuen- 
luen, they are a very little greyer in t in t  and clarlter on the face, but there 
can be no l~csitation in referring both forms to  the  same species. The skull 
of one of Mr. &Tanclelli's sltins has been extracted for me by Mr. Fraser. 
Although i t  is near t o  t h a t  of the  Kuenluen marmot arid t o  tha t  of A. 
~obz~s tus ,  it differs somewhat from both ; i ts  longitudinal and transverse 
diameters being 101 and 67 millemeters, so tliat i t  is decidedly broader in 
prol)ortion to  i ts  length, whilst i t s  height is rather less, aud tlie nasal bones 
are shorter and less convex. Despite these and other clifferences, there is 
a general agreement in details, and I feel disposed to  believe tha t  the  dis- 
tinctions are insufficient for separation. Rloreover, it is evident tha t  tlie 
cranial distinctions already pointed out in the case of A .  ~obzsstus are not 
greater than those which are found between the two forms of A. Hinzalnyanus, 
an(], consequently, tha t  either A .  robustus must be united to  tha t  species, 
or the  Kuenluen marmot must be clnssecl as distinct. I  refer tlie former 

view and have aclopted i t  in the  preceding synonymy. 
Dr. ScvertzolF llns recently visited Lonclon, and I am indebted to  Mr. 

Drcsscr for ol~tailling from the Russian naturalist a few notes on sonic of tlie 



1875.1 inhabiting the Hi~~za laya ,  Tibet, rind the ailjoi~lilly vcyio~ts. 127 

mammals described by him from \Vestern TUI-kestan. I learn t l ~ n t  tlie 
species identified as Arcto7nys bccibnci~tus cliFe~~s from A, bobnc in being 
darker above, and more rufous below. It is a mountain species, wl~ilst  A .  
bobnc inhabits the steppes. Dr.  Severtzoff suggests tha t  i t  may be icle~~tical 
wifll A. robustzcs (that is, doubtless, wit11 A. Hinznlayn~zzcs). As A. 31i11~n- 
Znya~zus extends from Eastern Tibet to  the  I<uenluen, Iteeping to  great 
altitudes, above tlie range of ailnost every other mammal, i t  is by no means 
improbable tha t  i t  may also occur farther to  the  north. 

P. S.-Nov. 8th.-In the  October number of tlie ' Annals ancl Mngnzillc 
of Natural History' just received, Dr.  Anderson has described n~iotller marmot 
from tlie mountains nortll of IGibul under the  name of A. dichrous. From 
the clescription this appears to  be distinct from A. azcrezcs ancl the  o t I~er  
species referred to  above, and i t  is very probably tlie forin indicated by 
Burnes and Grifith, a slcull of whicl~, as already mentioned, exists in tile 
Society's old collection. 



S. Kurz-Contributions towards a Knozoledge [No. 3, 

X1V.--Contributions toluards a Knoirledge of the Burmese Plora. 
P a r t  11.-By S. KUILZ. 

(Continucd from Vol. XLIII ,  p. 141.) J 

R UTA C E B .  

Conspectus of genera. 

A. Fruit separating into 2 to 5 distinct 2-valved carpels. 
Trib. I .  ZANTHOSYLEB.  Flowers usually polygramous. Disk free, or rarely 

wanting. Styles basilar or ventral, more or less free. Fruit-carpels coriaceous, the 
endocg-p persistent or separating elastically. 

x Leaves opposite or nearly so, rarely intermixed with nearly alternate 
ones. Unarmed. 

EVODIA. Stamens 4-5. Leaves often compound, rarely 1-foliolate. 
NELICOPE. Stamens 8. Leaves often 1- rarely 3-foliolate. 

x x Leaves all alternate. Often armed. 
ZANTHOXYLOX. Petals 3-5, rarely none. Stamens as many. Leaves often pinnate. 

B. Fruit a drupe or berry, rarely a capsule. 
Trib. IT. TODDALIEZ.  Flowers usually polygamous. Disk free. Style sin- 

gle. Albumen usually presont. 
ACROXYCHIA. Petals 4. Stamens 8. Drupe or capsule 4-celled. Erect unarmed 

trees with 1-3-foliolate leaves. 
TODD.ULB. Petals 2-5. Stamens as many. Berry 4-7-celled. Climbers, often 

armed, with usually 3-foliolate leaves. 
Trib. I I I .  A URANTIEB.  Flowers hermaphrpdite. ' Petds and stamens free or 

connate. Style simple. Ovules 1, 2 or more in each cell. Berry often pulpy, with a 
coriaceous or woody rind. Albumen none. 

K Ovary-cell8 with 1 or 2 ovztles only. 
+ Style persistent, not jointed at the base. 

GLYCOBMIB. Calyx 5-parted or -toothed. Stamens 10, free. Ovules solitary. 
Leaves pinnately 6-1-or rarely 7-foliolate. 

+ + Style jointed at the base, deciduous. 
t Leaves pinnate or 3-foliolate. 

* Ovules 2 in each cell. 
0 Leaves pinnate or pinnately 3-foliolate. 

1 Cotyledons plano-convex, fleshy. Petals im- 
bricate. 

CHALCA~. Filaments linear-subulate. Unarmed, the flowers in terminal cymes. 
CLAUSEXA. FilamentB dilated at  the base. Unarmed, the flowers in panicles or 

racemes. 
f f Cotyledons crumpled, leafy. Petals valvnte. 

~ I I ~ ~ O M E L U M .  Fhmcnts  linear-snbulate. Unarmed, the flowers in terminal 
coqmbs. 

0 0 Leaves digitately 3-foliolate. 
Lvvvsoa. Calyx cup-shaped. Shmcns 8 or 10. Armed or not. 

* * Ovules solitary in each coll. 
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TRIPHASIA. Calyx %lobed. Stamens 6. Spiny;  leaves digitately 3-foliolate; 
flowers almost solitsly. 

LIMONIA. Calyx 4- or 5-lobed or -parted. Stamens 8-10. h m e d  ; leaves pinnate. 
t t Leaves 1-foliolate or simple. 

PARAI)IIGNYA. Anthers linear-oblong. Disk elongate. Calyx usually cup-shaped. 
~ & b e r s ,  a m e d .  Berries without pulp. 

ATALANTIA. Anthers ovate or cordate. Disk cup-shaped. Calyx often irregu- 
lar. Trees or shrubs, often armed. Berries with vesicular pulp. 

x x Ovury-cells with numerous ovules. 
t Rind of berry leathery. Leaves 1-foliolate. 

CITRUS. Stamens 20-60, often connate. Trees, usually spiny. 
l- t Rind of berry woody. Leaves compound. Trees. 

FERONIA. Ovary 5-6-celled, Leaves pinnate. 
AEOLE. Ovary 8- lo many-celled. Leaves trifoliolate. 

Evodia, Forst. 

Conspectus of  species. 
x Panicles small, contracted, usually much shorter than the petioles. 

Branchlets 4-cornered and marked with 4 prominent longitudinal lines ; leaves 1-3- 
foliolate, the leaflets sessile ; stamens shorter than the petals, . . . . . . . . E. viticina. 

Branchlets quite terete ; leaves 8-foliolate, the leaflets on short petiolules, lively green, - . . E. triphylla. 
x x Panicles co~ymbose, spreading, as long or longer than the petiole. 

Branchlets terete, thick ; leaflets shortly petioluled, dark bluish-green, E. Roxburghiana. 

1. E. ~ITICINA, Wall. Cat. 1219 ; Hf,  Ind. F1. I. 489. 
HAB. Tenasserim, Tavoy. 
2. E. TBIPHYL~,A:DC..P~O~. I. 724 ; Hf. Ind. F1. I. 488. 
HAB. Frequent in the damp hill-forests, and entering the drier ones, 

from Martaban down to Tenasserim, a t  3000 to 5000 ft. elevation.- 
F1. Febr., March ; Fr. Apr., May. 

3. E. ROXBUBGHIANA,* Rth. F1. Hongk. 59 ; Hf. Iud. F1. I. 487.- 
(Xanthoxylon t~ iphy l lum,  Wight Jc. t .  204 ; q a r a  t ~ i p h y l l a ,  Roxb. F1. 
Ind .  I. 416). 

HAD. Tenasserim. 
Roxburgh's figure of tlie fruit in his XIS. drawings shews tha t  the size 

of tlie carpels and seeds does not differ from that  of the plant formerly 
usually taken for E. triplhylla. 

Melicope, Forst. 

1. M. ? HELPERT, Hf. Ind.  VI. I .  492. 
NAB. Tennsseri~li (or Andnrua~is ?) (teste Hf.). 

Zanthoxylum, I.. 
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Leaflets 2-3 in. long, glandular-crendate ; cymes dense, +-1 in. long ; fruit-carpele 
usually by 4-2, .......................................... Z. acarzt?~opodi~o)z. 

Leaflets coarsely crenate, +1 in. long, ......................... .Z. Ar~dnrr~nt~icrrrn. 
x x Rachis of leaves not winged. Flowers 4-5-petnlous. 

Leaflets in 2-3 pairs, glossy on both sides ; cymes axillary, ........ Z. Harroi~tortia)ztb~~. 
& * * Cyntea terr,ai,zal. Brnrlches opposite. 

Leaflets glandular-crennte, in 7-10 pairs, ........................... -2. Bzcrlrzcnga. 

1. Z. ACANTHOPODIUM, DC. Prod. 11. 727 ; Hf. Ind.  F1. I. 493. 
HAB. Ava, hills east of Bllamo. 
2.  Z. ANDAMANICUM, K u r z  11s. 
HAB. I n  t h e  tropical forests of Termohlee island, west of South Anda- 

man. 
A very distinct small-leaved species, bu t  the  flowers and fruits are un- 

known. 
3. Z. HAMILTONIANUM, Wall. Cat. 7117 ; Hf.  Ind. F1. I. 494. 
HAB. Burma (teste Hf.). 
4. Z. BUDRUNGA, DC. Prod. I. 728 ; Hf. 111d. F1. I. 495. (Fngara 

Budrzsnga, Roxb. F1. Ind .  I .  447). 
HAB. N o t  unfrequent in the  tropical and moister upper inixed forests 

from Chittagong, Pegu, and Martaban down t o  Tenasseri1n.-Fr. Sept. 

Doubtful species. 

1. 2. spondiefolium, Wall. Cat. 1217 ; Hf. Ind.  F1. I. 496. 
HAB. Amherst (Wall.) teste Hf.  

6 Acronychia, Fortt. 
1. A. CYM~NOSMA, F .  Muell. Fragm. Phyt .  Amstr.  I. 27. ( A .  l a w  

~i fo l in ,  B1. Bydr. 245 ; H f .  Ind.  F1. I. 498 ; Cyminosma pedunczrlata, DC. 
Prod. I. 722 ; W i g h t  Ill. t. 65 ) .  

HAB. N o t  unfrequent in the  tropical forests of the  Andamans ;' also 
Pegu and Chittagong.-F1. RS. 

Toddalia, Juss. 
1. T. ASIATICA, (Pnzrllinia dsinticn, L. sp. pl. 524 ; T! aculeata, 

Pers. Ench. I. 249; Hf. Ind. F1. I. 497 (excl. syn. Zafithox. nitidu~n, 
Wall.) Wight  Ill. t. G(j ; Scopolia aculeatn, Sm. Icon. ined. sub. t. 34 ; 
Roxb. F1. Ind.  I. 616). 

Van. a, ACULEATA, (T. ncuzeatn, Pere.), petioles and often also the  
midrib beneath hoolted-pricltlg ; panicles usually smaller and less branched. 

Van. p. FT~ORIBUNDA, (I! JEo~.ibir~~dn, Wall. PI.  As. rar. 111. 17. 
252)) petioles and rni(1rib of leaves unarmed ; panicies' oftell more com- 
~ C J I I I I ~ .  

Han. Frcrluent in thc  tropical forests from Ava and M a r t G a n  down 
t o  I'egu, up t o  3000 ft. elevation.-F1. June. 
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N. B.-It is possible tha t  in  Wallicll's Herbarium Toddnlia and Zalt- 
thoxylon nitiduf~a,DC., are mixed, but  the  Wallichian specimens in  HBC., as 
well as tliose cultivated in this garden, all belong to  DeCandolle's species. 

Glycosmis, Correa. 
a 

Conspectus of species. 
* Anthers Blul~t, lzot  glrtrzd-tipped. 

0 Berries oboval-oblong to oblong, leaden blue. 
Petals longer persistent ; filaments flat, from a narrower base gradually broader towards 

........................ the triangular apex ; bark pale coloured, Cf. cynnocav]la. 
0 0 Berries morc or less globular, from watery flesh-coloured to crimson. 

Petals very deciduous ; filaments from a broader base attenuated upwards ; neryee of 
... ................. leaflets pi.ominent above ; bark pale colonred, ,. G. tvijoliata. 

Petals very deciduous, lanccolate, about 3 Lin. long ; filaments elongate, filifom ; bnrk 
brown, ........................................................ G. orboren. 

* * Arrthers gland-tipped. 
Petals longer persistent, about 19 lin, long ; anthers cordate ; filaments flat, from a 

narrower base gradually broader towards the triangular apex ; bark white, 
. . Cf, pentaphylla. 

1. G. CYANOCARPA, Spreng. Syst. Veg. IVr2. 161 ; Miq. 3'1. Iad.  
Bat.  112. 521.-(Cookin cyanocnlpn, B1. Bydr. 136). 

VAR. a. QENUINA, flowers in peduncled terminal and axillary pani- 
cles, rarely reduced to  cymes. 

Van. p. CYMOSA, ( C T .  tet~.nphylla, Wall. and G. oxyphyZln, Wall.  np. 
Voigt. Cat. Hor t  Calc. lag), flowers i n  short ~~edunclecl or almost sessiIe 
quite glabrous or imrely9ustp tomentose cymes asillary or axillary and ter- 
minal, rarely tral~sforillecl into panicles. 

HAB. Var. /3. Not  unfrequent in the tropical forests of tlie Pegu 
Yomah.-F1. Apr. 

2. G. TRIFOLIATA, Spreng. Syst. Veg. TV/2 162 ; Miq. F1. Ind. Bat. 
I/2. 521. 

VAR. a. GENUINA, leaves green or yellowisll in drying;  panicles or 
cymes shorter, iriore or less rusty or tawny toulentose; ovary glabrous or 
tawny pubescent. 

VAR. ? p. FUSCESCENS, leaves fuscescent in drying ; panicles larger and 
more compound, quite glabrous. 

HAB. Var. a. I n  Cliittagong and Tenasseriin ; var. P. frequent in 
the tropical forests all over Burma11 from Cliittagong, Pegu, alld &Jartaban 
down t o  Tenasseriin and the Andarnans.-F1. HS. ; Fr .  RS. 

All the specimens of vnr. P. are in yorung bud only, and therefore tile 
identification with G. tr$oltnta is doubttill. 'l'hose of var. a. are in young 
bud only and also doubtful ; they can equally well belong to  Q. i n s z ~ l n ~ i ~ .  

3. G .  ARBOREA, Corr. in Ann. Mus. VI .  386. ; DC. Prod. I. 538. 
(Limonia arboren, Roxb. Cororn. 1'1. I. t .  85. and F1. Ind. 11. 381). 
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Van. a. BENUINA, calyx-lobes acute ; ovary sessile ; leaves often ser- 
rate ; panicles peduncled. 

VAR. p. INauLaRIs, calyx-lobes bluntish ; ovary usually stalked ; leaves 
entire ; cymes small, sessile, rusty-villous. 

HAB. Var. p. Co~nmon in the tropical forests of the Andamans .41 .  
Febr. ; Fr. Apr. May. 

4. G. PENTAPHYLLA, Corr. in Ann. Mus. VI.  386 ; DC. Prod. I. 538 ; 
WA. Prod. I. 93 ; Bedd. F1. Sylv. Madr, Anal. 43. t. 6. f. 6. (Lirnoniapen- 
faphylla, Retz. 011s. V. 24 ; Rosb. Corom. P1. t. 84. and F1. Ind. 11. 381 ; 
Liqnonia arbo~ea, Bot. Mag. t. 2074). 

FAB. Frequent all over Burmah, in the mixed and tropical forests, 
and more especially in the shade of village-bushes and bamboo-jungles.-F1. 
CS. ; Fr. HS. 

Chalcas, L. (1767) (Mur raya ,  L. 1771). 

Conspectus of species. 
Leaflets 3 to 8 ; petals nearly 4 in, long, ............................ C, paniculala. 
Leaflets 10 to 20 ; petals about 2 lin. long, ............................ C. K ~ n i g i i .  

1. C. PANICULATA, L. Mant. 1261 ; F. Muell. in Contr. New Hebrid. 
7.-(Murraya exotica, L. Mant. 563 ; Hf. Ind. F1. I. 502). 

HAB. Common in the tropical forests of the Pegu Yomah and Marta- 
ban down to Tenasserim and the Anda1nans.-F1. HS. ; Fr. May, June. 

2. C. KCENIGII, (Murraya Xenigii, Spreng. Syst. veg. 11. 315 ; Hf. 
Ind. F1. I. 503.-(Be~yera Kanigii, L. Mant. 563 ;,Roxb. Corom. P1. 11. 
t. 112. and F1. Ind. 11. 375 ; Wight Icon. f?. 13 ; ~ r i k  Not. Dicot. 497. 
t. 586. f. 3 ; Murrayaftetidissima, T. et  B. in Tydsch. Ned. Ind. XXV. 25). 

HAB. Rather frequent along choungs in the tropical forests of the 
eastern slopes of the Pegu Yoinah ; also C1iittagong.-F1. March. 

Doubtful species. 

1. Murraya elongnta, DC. ap. Hf. Ind. F1. I. 503. 
HAB. Ava, Taong-dong (Wall.). 

Clausena,  B u m .  

Conspectus of speciecr. 
* Panicle terminal. 

0 Ovary glabrous. 
Softly villous ; leaves pinnately 6-foliolate ; flowers 4-merous, ........ C. macrophylla. 
Inflorescence and leaves glabrous ; petiole and rachis terete or nearly so ; leaflets usual- 

ly 7 (5-9), not or hardly oblique ; flowers usually 4- rarely 6-merous,C. heptaphylla. 
Inflorescence and leaves glabrous ; rachis more or less winged ; leaflets 13-17, oblique ; 

............................................ flow or^ 5-merous,.. C. Tallichii. 
0 0 Ovary more or less hirsute or pubescent. 

Inflorescence and other parts more or lese shortly hirsute or puberulous ; rachis terete ; 
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leaflets 15-30, oblique ; flowers 5-merous, ........................ C. ezcavnta. 
Inflorescence and the tubercled petioles densely and shortly tawny tomentose ; leaflrtn 

.... 5-9 ; young berries densely fascicled-tomentose ; flowers 5-merous, C. JVarrtpi. 
* * Pa~zicles ov vncenzes axillavy. 

All parts shortly pilose ; leaflets 5 to 17 ; ovary and the long red berries glabrous ; 
a 

flowers 4-merous, ............................................ C. szcfricticosa. 

1. C. MACROPHYLLA, H f .  Ind .  Fl .  I. 504. 
HAB. Upper Tenasserim, banks of Salween a t  Trogla. 
2. C .  HEPTAPHYLLA, WA.  PI-od. I. 95 ; Hf.  Ind. F1. I. 504.--(Amny. 

r is  heptaphylla, Roxb. F1. Ind .  11. 248).  
HAB. Chittagong ; Tenasserim (feste Hf.). 
3 .  C .  WALLICHII, Oliv. in  Journ. Linn. Soc. V. Suppl. 11. 35 ; Hf. 

Ind .  F1. 505.-(Cookiw sp., Griff. Not. Dicot. 469. t .  587, f. 2 ?). VAR. 
p. LUXURIANS, rachis leafy-winged ; leaflets only in 4-2 pairs with an  odd 
one, 4-8 in. long, remaining green in a dried state. 

HAB. Var. a. Upper Tenasserim ; var. P. rare in the  tropical forests 
of the eastern slopes of the Pegu Yomah. F1. March. ; Fr .  Apr. 

4 .  C. EXCAVATA, Burm. F1. Inh.  87 ; Hf.  Iiid. F1. I. 504.-(Amyris 
Szcmatrana, Roxb. F1. Ind. 11. 250 ;  Amnyris putzctata, Roxb. 1. c. 251.) 

HAB. Frequent in the tropical and moister upper mixed forests, all 
over Burmah and the  adjacent provinces, from the p1:tins up to  2000 ft. 
elevation. F1. Apr. May ; F r .  June,  J u l .  

"5. C. WAMPI, Blanco F1. Filip. 359 ; Hf.  Ind.  F1. I. 505.-(Cookia 
pwnctata, Sonner. Voy. u. 130. t. 131 ; Roxb. F1. Ind. 11. 352) .  

HAB. ~ u l t i v i t e d  in ch;ttagong. 
6 .  C. ~uFFRUTICOSA, W A .  Prod. I. 96. in adn.; Hf. Ind.  F1. I. 506.  

-(Amyris snfluticosa, Roxb. F1. Ind. 11. 250).  
VAR. p. PAUCIJUQA, leaflets only in 2 t o  3 pairs with an odd one. 
HAB. Chittagong, Seetakhoond hills ; var. P. not unfrequeat in t h e  

Eng- and dry forests of the  P1.ome district.-Fl. March. 

Micromelum, B1. 

Conspectus of the species. 
Tree ; petals 2h lin, long ; ovary slightly appressed-pubescent ; young berries stalked 

glabrous, . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  N. ptrbesc~ns. 
Meagre shrub up to 4 ft. high ; petals 2 lin. long ; ovary densely tawny hirsute ; young 

berries scssile or nearly so, puherulous, .......................... M. hirs~ctu~~l. 

1. M. PUBESCENS, B1. Bydr. 138;  Hf. 1::d. F1. I. 501.-(Beyera 
iiztegerrima, Itoub. F1. h i d .  111. 376.)  

VAR. a. QENUINA, leaves on both sides or a t  least along the  nerves 
beneath, the  petioles, and racliis puberulous. 

VAR. P. QLABRIUSCULA, leaves quite glabrous. 
Han.  Both varieties frequent in the trol)ic;~l and nloister upper 1ilixc.d 
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forests all over Burma from Chittagong and Ava down t o  Tenasserim and 
tlie Anc1amans.-F1. J a n .  March ; Fr .  Apr. June.  

2. M. HIRSUTUM, Oliv. in Linn. Proc. V. Suppl. 11. 41 ; Hf. Ind. 
F1. I. 502.-(X. Zeylnnicunz, IVight in Thw. C. P. 188). 

VAE, a. QENUINUM, all parts more or less shortly hirsute or pubgl.u- 
lous ; leaflets smaller. 

VAR. p. QLABILESCENS, (Aurnntiacea, Wall. Cat. 8517.) the  young 
shoots only tawny puberulous, all other parts glabrous or nearly so ; calyx 
shortly 5-toothed, puberulous ; petals puberulous. 

HAB. Tar .  a. Very frequent in the  open and dry forests, especially in 
tlie Eng-forests, all over Burma from h v a  and Martaban down to  Tenasse- 
rim ; var. p. in Tenasserirn from Moullnein southwards (Helf. 535/1).-F1. 
March, Ayr. 

Luvunga, Ham. 

Conspectus of species. 
............................. Filaments glabrous, more or less connate,. L. scnrrdens. 

.................... Filaments glabrous, Gee ; flowers much smaller, L. eleutherandrn. 

1. L. SCANDENS, Ham. ap. Oliv. in Linn. Proc. V. Suppl. 11. 4 3  ; Hf. 
Ind.  F1. I. 509 ; Hot. Mag,  t. 4522.-Li~nonia scandens, Roxb. F1. Ind.  11. 
380). 

HAB. Burma (Ava ?) ; Chittagong. 
2. L. ELEUTHERaNDna, Dalz. in Hoolr. Kew. Journ. Bot. 11. 258 ; Hf. 

Ind.  F1. I. 509, excl. syn. B1.-(Luounyn Tatpyana, Wall. Cat. 6363). 
HAB. Tenass erim, ? Tavoy, (teste Hf.) 

Triphasia, Lour. 

1. T. TRIFOLIATA, DC. Prod. I. 5 3 6 ;  Hf.  Ind .  F1. I. 507. 
Haa. Tennasserim, probably wild.-F1. Fr.  a,. 

Limonia, L. 

Conspectus of species. 
Spiny tree ; leaflets opposite ; inflorescence puberulous ; berries globose, sessile 

. , L. ncidissi~~ia. 

Unarmed shrub ; leaflets alternate ; inflorescence glabrous ; berries ovoid, shortly 
.................................. s ta lhd ,  . . . . . . . . . . . . . . . . . . . . . . .  , L. alterttfllls. 

1. L .  ACIDISSIMA, L. ep. ~ 1 .  5541 ; Hf. Ind.  F1. I. 507.-(L. wenulnta, 
Roxb. Corom. P1. I. t. 86. and F1. Ind. 11. 381). 

Van. /3. PUBESCENS (L. 7 puZescens, Wall. Cat. 6365 ; Hf. Ind. 171. 1. 
GOY), pricl{lcs on the branches short, t h e  wings of the pet;ole narrow, leaflets 
L lun t i~h ,  the  tcr~ninal one long bu t  blu~ltisll acuminate, the petiolcs and 
nerves Lc~reat l~ softly puberulous. 
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HAB. Var. a. Avx, a,lollg the  Irrawaddi, apparently frequent ; var. P. 
Ava, Taosg dong ; and Proine hills. 

2. L. ALTERNANS, Wall. ap. Voigt. Hort .  Calc. 139 ; Hf. Illd. F1. I. 
508. - HAB: Not  unfrequent in the  upper-mixed, and sometimes in the  moist, 
forests of the Pegu Yomall and Arracan ; also Tenasserim, Mergui.-F1. 
31 ay. 

Paramignya, Wight. 
Colzspectz~s of species. 

* Petals about 8 lin, long. Calyx largish, cupular, broadly lobed. 
Style elongate ; calyx and pcdicels tomentose, the latter 88 long or a Little longer 

.................................................. than tho calyx, P. ?~to~rophylln. 
Style short ; calyx and the pedicels glabrous, the latter 1 in, or thereabouts long, 

. . P. gra~~di jorn.  
* * Petals 2-4 lin, long. Calyx small, with acute lobes. 

0 Berries terete. 
Young shoots more or less puberulous ; style short, hirsute or villous,..P. GrtYtAii. ................ Glabrous ; style very short, like the ovary glabrous, P. citrvolin. 

0 0 Berries 3-4-angular. 
...... Erect tree, the spincs 1-16 in. long, straight ; calyx glabrous, P. a?zgrdnta. 

1.  P. MONOPIIYLLA, IVight 111. I. 108. t. 4 2 ;  Hf .  Ind. F1. I. 510.- 
H a .  Tenasserim, lV10ulmeiu district a t  5000 feet elevation (teste 

Oliv.). 
2. P. GRANDJFLOBA, 0f;lv. in  Linn. Proc. V. Suppl. 11. 412 ; Hf. Ind. 

F1. I. 510. 
HAB. Tenasserim, Tnvoy.-F1. Aug. 
3. P. GRIFFITIIII, Hf. Iild. F1. I. 510.-(Citrus scande~zs, Geoff. Not. 

Dicot. 495, t. 587. f. 1). 
HAB. Ava, a t  the serpentine mines of Hookl~urn valley ; Pegu (teste 

Hf.). 
4 .  P. CITRIFOLIA, Hf .  Ind.  F1. I. 510, non 0liv.-(Linzo?zia citryolia, 

Roxb. F1. Ind.  11. 679. ; P. nzicvnlztha, Kurz  in And. Rep. App. B. 4). 
I-IAB. I n  the tropical forests of Cl~ittagong and the Anditmans.-F1. 

June, July. 
5. P. ANOULATA (Citrus angulntus, Willd.  sp. pl. 111. 1426 ; DC. Prod. 

I. 540 ; lint on el lib.^ agzgulosus, liuinph. Herb. Amb. 110. t. 32 ; Lia~oaila 
ccgz.yzrlosn, WA. Prod. I. 91, in adn. ; Miq. F1. Ind.  Bat. I. 2-521 ; Atalrcntirs 
longispiitn, Rurz in Journ. As. Soc. Beng. 1572. 295 ; Pn~.avaylt!/a lolzgi- 
spi?~a,  Hf. Ind. Xl. I. 511  ; Gonocitgsus nngulatz~s, Kurz in Journ. As. Soc, 
Beng, 18'73. 228. t. 18).  

HAB. I n  the  mnogl.ove and ticlnl forests of Pegu and Tcilasserilu 
(also Sunderbuns, Malacca, u l d  the Moluccas). 
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N. B.-This species has got quite an array of synonyms. I attempt- 
ed to  establish a new genus upon i t  on account of the angular fruits and 
absence of pulp, but on examining the fruits of several other Paranzignyas, 
I find that they also seem t o  be pulpless.* Atalantia missionis, Oliv. (Hf. 
Ind. F1. I. 513, excl. syn. Turcz.) has curiously enough retained its p l a d  in 
Atalantia, although habit and generic characters place its beyond any doubt 
in Paramignya, and in habit i t  approaches very much the above species. 

Atalantia, Corr. 

Conspectus of species. 
x Calyx irregularly lobed, split t o  the base on one sidc. 

Berries the size of a large pea or small cherry, ................. .A .  monophylla. 
Berries the s u e  of a wood-apple, ............................. .A .  macrophylla. 

x x Calyx regularly 4-lobed. 
Flowers shortly pedicelled, in short racemes, ....................... .A .  cazbdata. 

1. A. MONOPHYLLA, COW. in Ann. du Mus. VI.  383 ; Hf. Ind. F1. I. 
511.-(A jloribunda, Wight. Icon. t. 1611. ; Limonia rmonophylla, Lin. 
Mant. alt. 237 ; Roxb. F1. Ind. 11. 378 and Corom. P1. I. t. 82 ; A. pube- 
rula, Miq Ann. Mus. Lugd. Bat. I. 211 ; Chilocalyx ellipticus, Turcz. in 
Bull. Natur. Mosc. 1863, 588) .  

HAB. Ava, about Segain, very frequent.-F1. Octob. 
2. A. MACROPHYLLA ( A  ~nonophylla var. macrophylla, Oliv. in Linn. 

Proc. V. Suppl. 11. 24;  Hf. Ind. Ell. I. 512). 
HAB. Frequent along the beaches of the Andaman islands ; also Te- 

nasseri1n.-Fr. Apr. May. I e 

3. A. CAUDATA, Hf. Ind. F1. I. 513 ?- 
HAB. Frequent in the tropical forests of the Pegu Yomah, especially 

along choungs. 
The Burmese plant is a middling-sized tree of elegant appearance but 

spiny. I have not met either with flowers or fruits and therefore the 
identification must remain doubtful. 

Citrus, L. 

Conspectus of species. 
x Young shoots and nerves of leaves beneath pubescent or puberulous ; flow- 

ers and fruits large, .............................................. C: declrmama. 
x x All parts glabrous. 

0 Style very short. 
Flowers small ; stamens free ; petioles leafy and almost as long and as broad as the 

blade itaelf, . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  C: hyst"l-X. 
0 0 Style as long as the ovary or much longer. 

-f Petals 8 to 10 lin, long. 
. - - - - 

* The hr~rrie~ of 1'. litto~.nlis, nliq., a spccies nearly allied to I', co~gctkttci, has pulp, 
1~111 the diiud ones appcar pull~less. 
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Leaves ncuminate or ncutc, thc pctiolc often mingcd ; bcnies globnlal., without n 
h o b  ; filaments cohering by 3-4, . . . . . . . . . . . . . . . . . . . . , . . . . . .  . . . . C. Au~~~~i(rro~r. 

Leaves blunt or ncarly so, thc pctiole not rnh~gcd ; l~cl-rics oblong to globosc, n ith 
a. h o b ,  the skin usually thick ; filaments licc or polyadclphous, . . . . . . . . . . . . C. 1/1ct7titr.  

t j- Pctala 3-4 lin. long. 
F n l j T  small ; bcl-l.ieu globular, sweet or acid, the skin usually thin, . . . . . . C. wobr/r \. 

1 .  C. DECUNANA, L. Sp. gl. 1100 ; R o x ~ .  F1. Illd. 111. 393  ; Hf.  Illd. 
F1. I. 51G. 

HAB. Often cultivated by Burinans, especially in  the  southera pro- 
vinces. 

2. C. HYSTRIX, DC. Prod. I. 539 ; 13f. Incl. F1. I. 515. 
HAB. Not  unfreclucnt in the  tropical forests of the  Martaban hills ; 

also in the  adjoining Siamese province ICyouk-Kouug ; often cultivated in 
native gardens. 

"3. C. AURANTIU~I, L. sp. pl. 1100 ; Hf.  Ind.  F1. I. 515. 
HAD. Here and tllere cultivated in villages. 
4. C. MEDICA, L. sp, 111. 550 ; Roxb. Fl. Iad. 111. 892 ; Hf. Iiicl. 

F1. I. 514. exl. var. 4. 
Van. a. OENUINA, Brandis Forest. F1. 52. ; Hf. 1. C. 

Van. p. LI~IONUX, Brand. For. F1. 52. 
VAB. y .  ACIDA, Brand. For. F1. 52  ; Hf. 1. c -(C. ncilln, Roxb. F1. 

Iad. 111. 390). 
HAB. Var. y. apparently wild in the  Ichaboung forests of the  Pegu 

Pomah, west of Tounghoo ,)(Brauclis); the  other varieties only culti- 
vated. 

"5. C. NOBILIS, Lour. F1. Cochin. 569 ; DC. Prodr. I. 540. ; ICpr 
Bot. Rep. t. 211 ; Aaclr. Rot. Rep. t. 608 ( A z l ~ ' n ~ ~ t i z ~ l i z  Siueltse, R u m p l ~ .  
Herb. Amb. 11, t .  31 ; C. ??tecZicffi var. 4 l i l~ te t ta ,  Brandis For. 3'1. 5 2  ; Hf. 
Ind.  F1. I. 515). 

Van. a. SINENSE, ( A z L ~ I ~ ~ ~ ~ c I I ~  Xiwense, Rph. 1. c.), petioles siiuple ; 
berries with a sneet or bitter pulp. Sweet lime. 

Vnn. p. LINONELLUS, (Lit~zo~zelltis,  Rumph. 1. c. t. 20 ; C, lintettn, 

W i g l ~ t  Ic. t. 9SS), petioles short, winged ; fruits acicl. Acid lime. 
HAB. Frequently cultivated in villages. 

Feronia, Co1-r. 

1. F. ELEPIIANTUN, COW. Act. SOC. Lilln. V. 224 ; Roxb. C0r0lll. 1'1. 
11, t. 141, ancl F1. Ind.  11. 411 ; Wight  Icon. t. 15. ; Hf. 111d. P1. I. 
G I G .  

HAD. I11 tllc dry folSests of Proine District.-F1. Narch, Apr. ; Fr. 
Octob. 

1s 
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Aegle ,  Con.. 

1. A. MARMELOS, Corr. Act. SOC. Linn. V. 224; Roxb. Corom. PI. 
IT. t. 143 and F1. Ind.  11. 579 ; Wight  Icon. t. 1 6 ;  Hf.  Ind.  F1. I .  516 ; 
Bedcl. F1. Sylv. t. 161. JP 

IIAB. Much cultivatecl, especially in the  Prome district, ancl said to 
occur ~viicl in the fort>sts also : I found the tree in those of the  Toukyegl~at,  
east of Tounghoo -F1. May ; Fr. Octob. Nov. 

SI lUA R U B E B .  

Conspectus o f  galtern. 

Trib. I. SIilII-lR F B E A  Ovary deeply lobed or the carpels distinct. 
* Stamens twice as many as petals. 

0 Leaves simple. 
S - a u a n ~ u .  Calyx 3-5-parted. Disk large. Stamens 8-10. Drupe variously winged. 

0 0 Leaves pinnate. 
AILASTHVS. Calyx 5- cleft. Disk 10-lobed. Stamens 10. Fruit of 1 to 5 snmnms. 

* * Stamens as muny as petals. Leaves pinnate. Carpels drupaccoux. 
0 Styles free or cohering at the base only. 

BRCCEA. Disk 4-lobed. 8t:~mens glabrous. Flowers cymose-racemose. 
0 0 Styles connate. Flowers in panicles. 

PICRABMA. Disk thick. Stamens pilose. 

EURYCOMA. Disk none. Stamens glabrous. 
Trib. II. PICRAUiVIEZ. Ovary entire, 2-6-celled. 
HARRISOXIA. Calyx 4-5-clcft. St:rmcns 4 or 10. Ovary 4-5-celled. Leavcs pinnntc, 

or pinnately 1-3-folialate. ' 
0 I 

BAI~ANITES. Sepals 5. Stamens 10. Ovary 5-celled. Leaves bifoliolate. 

Samadera, Grertn. 

1. S. INDICA, Gaertn. Fruct.  11. t. 156. fig. inf, ; Wight  Ill. t. 68; 
Hook. Icon. P1. t. 7 ; Hf. Ind.  F1. I. 519. 

VAX. a. GENUINA, peduncles about as long as the  leaves ; drupes about 
29 in. long, smooth or slightly net-veined ; filaments in bud erect. 

VAR. p. LUCIDA, (Niofn lucida, Wall. PI. As. rar. 11. t. 168 ; Snmn- 
dera Zzrciclrr, h n n .  in Hf. Ind.  F1. I. 519 ; S .  breuipetaln, Scheff. Obs. phyt. 
88) ,  pe~11111cles shorter tllan the  leaves ; drupes 1+-2 in. long, strongly net- 
veined ; ti laments in bud twisted. 

HAB. Var. p. Upl)er 'I'enasserim, Moullnein. 

Ailanthus, Desf. 

1.. A. Mar,,i~anrcus, DC. Prod. 11. 80 ; Wight  Icon. t. 1GO-h ; Bedd. 
F1. Sylv. t. 122 ; Hf Ind. PI. I. 518. 

)Ian. Katller rare in the tropical forests of the I<l~aboung valley, 
e a s t e r ~ ~  slupr.e ul' I'cgu Y o u ~ a l ~ .  Fr. Apr. 



B r u c e a ,  Mill. 
Conspectlis of species. 

Leaflets coarsely crennte-toothed ; drupcs about 2 lin. long, . . . . . . . . . . . . B. Suijrntr.nrrn. 
Leaflets quite entire ; drupes about 3-4 lin. long, . . . . . . . . . . . . . . . . . . . . . . B. iilollis. 

-, 1. B. SU~IATRANA, R0Y.b. F1. Ind.  I. 440  ; Hf. Illd. F1. I. 521. 
HAB. Tenasserim, Mergui (GI- i f f j  
2. B. ~;OLLIS,  Wall .  Cat. 9483 ; Hf .  Ind .  F l .  I. 521. 
HAB. I n  the  drier and diunp I~ill-farests of Martaban and  U p l ~ e r  

Tenasseriin, a t  3000 t o  4000 f t  elevation.-F1. Narch .  

Picrasma, B1. 

1. P. Jnv,ixrcn,  RI. Brd r .  24s ; Uenn. it1 Horsf. P1. JRV. rar. 197. 
t .  4 1  ; Miq. FI. I d .  Bat .  112. 670. t. 28;  Hf .  11ld. FI. I. 520.-(P. 
Atzdat~zntzica, I<urz S ~ r d .  Rcp. App. B. I V ;  Hf. Incl. F1. I. 520). 

HAB. Frequent in the  tropical forests from Martaban down t o  Tenas- 
serinl ancl t l ~ e  Aadaln;~n i s l a ~ ~ d s  ; rare in those of t h e  Pegu  ~onruh.-F1.  
a l a r c l ~  ; F r .  Begin of li. S. 

E u r y c o m a ,  Jaclt. 

I .  E. LONGIPOLTA, Jaclr in I iosb.  F I .  Ind .  ed. 1. IT. 807;  (friff. No t .  
Dicot. 435 ; Hf. Ir~cl. Fl.  I. 521 -(E. iUetyuellsis, Plailch. in Hook. Lol~d.  
Journ .  V. 583). 

I .  l'orrsts of Tenasscrim from Tnvoy southwarcls ; Anclamaus 
(teste Bennet) .  

s a 

H a r r i s o n i a ,  R. Rr. 

I. H. B E ~ P T I I ,  Bth .  aucl Hf.  Gen. 111. I. 314 ; Hf. Incl. F1. I. 510. 
-(Lnsiolepispnuciji~gn, 13enii. in Horsf. 1'1. J a v .  rar. 202. t. 42). 

HAB. Very frecluel~t ill t l ~ e  dry  ibrests of tlre P~sorne district ; :llso i n  
A!Iart;iban, Toonzelee~r, 2000 ft. (B~.;l~rdis).-k'l. Apr. 

B a l a n i t e s ,  Dcl. 
1. B. Ro-xnunarrrr, Planclr. i l l  ~ I I I I I .  SC. nnt. 4 scr. 11. 2ZS ; Tlf.  Ind .  

Fl. I. 522.-(xit~lc~ii~ LJcy,t/pti(zca, l iosb .  Fl, Iircl, 11. 253 ; B. 2J~yypti~tc,z, 
\Vigllt Icon. t 2'74, no11 1)ul.). 

VAR p. trn,icrr,Ls, I ) r n ~ ~ c l ~ l e t s  slender and gla l )~ .o l l~  or 11e:1rly so ; i~rtlo- 
rescellcu Inore glal)rous tlra~r ill t l ~ e  11orll1;ll furul nllcl oilly~ t)~l)erulolls, t l ~ e  
l)cdu~~cslcs niltl 1)edicels ;\I1 vcry slcntlor. 

liau. Avn ; var. p. in t l ~ e  I ' ro~nc District.-F1. Apr. 
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OCHNA. Stamens indefinite. Drupes 3 to 10, fleatcd on thc enlarged torus. Corymbs 
lateral. 

GOMPHIA. Stamens 10. Drupes 3-5, eeated on tho cnlarged torus. Panicles tc~minal. 
TETRANERISTB. Flowers 4-merons. Stamens 4. Fruit a coriaceous 4-seeded berry. 
Tt-ib. II. EUTZEJLIDBB. Ovary half 5-celled, with 2 ovulcs in each ccll. Seeds 

with albumen. 3P 

EUTHNIS. Stamens 5. Racemes terminal. 

Ochna, Schreb. 
Co~zspcctzcs of sl3ecies. 

* Styles free at the summit for ncarly a line length. 
Fruiting sepals erect-conniving ; filamcnts as long or longer than the anthers ; 
......................................................... tree, -0 .  At~dntrrn~rica .  

* * Styles united to the apex. 
x Filaments as long or longer than thc anthers. 

Petals usually 5 ; fruiting sepals reflexed ; tree, . . . . . . . . . . . . . . . . .  .0. Irnl l i rhi i .  
Petals 5 ; biting sepals erect-connivcnt ; dwarf shrub, . . . . . . . . . . . .  0. ftxticrrlosn. 

x x Filaments almost 4 timcs shorter than the anthers. 
Petals usually 7-8 ; fruiting sepals erect-conniving ; tree, ......... .0. spunr.~.osn. 

1. 0. ANDAMANICA, K u r z  i n  Journ .  As. Soc. Beng. 1872, 295. 
HAB. Frequent  i n  t h e  tropical forests of t h e  Andamaiis.-F1. March ; 

3'1.. May,  June .  
2. 0. SQUARROSA, Roxb. Corom. P1. I. t. 89 and  F1. 11. 643 ; W i g h t  

Ill. t. G9. (0. lzlcicla, Lamk.  Dicot.  IV. 510). 
H a n .  Ava (Mrs. Col. Burney). 
3. 0. ~VALLICIIII, IJlanch. in  Hook. Lohd. ~ G u r n . ' ~ .  650 ; Hf. Ind. 

F1. I. 524, excl. syn. Colebr. and  Kurz .  (0. obtzcsnta, Wall .  Cat. 28051; 
0. lucickr, Griff. No t .  Dicot. 464). 

HAB. Very frequent in  t h e  tropical forests of Alartnban and Tenas- 
serim ; less so  along tlie eastern and  soutllern slopes of t h e  Pegu  Yoillah.- 
F1. March ; Fr. Apr. May. 

4. 0. F ~ U T I C U L O ~ A ,  K u r z  in Journ .  As. Soc. Beng. 1972, 295. 
HAB. Frequent  ill t h e  open forests, especially t h e  eng-forests, all over 

P e g u  a n d  3Iart:~ban.-F1. 'Apr. M a y  ; Fr. June,  July. 

Dozlbtft~l species. 

1. 0, prrrvijlorn, Griff. No t .  Dicot.  464. 
HAB. Forests of Moulmein. 
Referred Gy Cennet as avar ie ty  t o  0. WalZichii, from which i t  scems 

t o  cliffer by  i t s  smaller flowers. I have no t  seer] a specimcn and the  reflcxed 
yel,:ils seein to  confirm Mr. 13ennet's conclusion. I 

2. 0. ? brcvil)es, Plnnch, iii Hoolc. Lond. Journ .  Bot .  V. G G 2  ; Hf. 
Iild. F1. I. 525. 

I l a u .  Pog11. 
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Gomphia, Sclircb. 

1. G.  S u n r a ~ n a ~ a ,  Jaclr. Mal. Nisc.  V. 2 0  ; HE. Ind. F1. I.  625.- 
(Q. Xz~))tntvensis, Plunch, in I-Ioolr. Icon. t. 712 ; Ocl~/bn  osoceic, GrikF. No t .  
Dicot. 4G3). 

HAR. Tenasserim, Mel.gui, along t h e  sea-coast of t l ~ c  islal~rl lkI:~d;tmacn, 
Pator.  (Griff.). 

N. B.-Mr. Bennet has a Tct~*rotteristn glnbj.cc var. sngittnttr, bnscd 
upon A~zcistt*oclailles ? sagittntzcs, Wall. C:h. 1055, a plant  wliicli I 11:~v.e n o t  
seen, ancl wliicll on accoulit of i t s  sagittate-based leaves cannot be a Tetra- 
fileristo. H e  gives Tenasseriln as one of the  localities for it. 

Ga~voa .  Torus brontlly filling tllc nrcco1:atl: c;~lyx-tu1)c. C:11yx 6-cloft. 
B u n s ~ n ~ .  Calyx sm;~ll, 4-6-parted. Stainens 8-12) illscrtcd at tllc base of tho 

annular disli. 
Cax,ia~unr. Calyx 3-(rarely 2-6) clcft, vnlvatc. Petals 3-5. Stamens 6-10. 

Drupes ovoid, Inore or l c s ~  3-angular, with a bony or hard putamcn. 

Garuga, Eoxb. 
1. G. PINNATA, Rox11. Corom. P1. 111. t. 208  and  F1. Ind. 11. 4 0 0  0; 

Bedcl F1. Sylv. t. 118 ; Hf. Ind .  F1. I. 52s. 
VAR. a. aEauIaa ,  .more g la l ) r e sce~~t  ; dl*upes glabrous. 
Vnn. p. ~ I O L L ? ~  (a.  wtonis, TLI~CZ. in Bull. N a t ,  Mosc. 1858, 4?57), 

more pubescent or villous, t he  dru1)es clensely villous or pubescent. 
HAD. Common in the  inixcd forests all over Burma from Cliittaqong 

and Ava down t o  Tennnsscriln and t l ~ e  Andamans, up  t o  3000  ft. elevatioil ; 
var. p. with tlie typical forln.-Fl. li'ebr. March  ; Fr. Begin. of R. S. 

Bursera<$. 
1. B. SERRATA, Wall.  i n  Trans.  Linn. Soc. SV. 3G2. t. 4. ; Hf. Ind.  

Fl. I .  5~3O.-(Littzowin~~et~tc1yytln, Rosb. 3'1. I i ~ d  11. 382). 
H ~ B .  Frecluent in tlic tropical forests, especially along choungs, of the  

eastern slopes of the  I'egu Yom:~ll illid A1artaban.-F1. Apr. 

Canarium, L. 

* Stipulrs subnlntr, cntirc, wry  dccid~~ous. 
Lr:~flct~ ~ t , n ~ d a t c  ; disk-g1:lnds smooth, 6, frcc, cohcring by pairs, . . . . C, ctcl,lryllrr~rr. 
Lc;~tlcts cntirc ? disk-lobcs 3, hairy, united into n cup, . . . . . . . . . . . . C. Bcrrgnlorse. 

* * Stipulcs 2-cleft and pectinntcly cut, pcrsistcnt. 
Young buds covcrccl by thc crimson vclrcty bracts ; leaflets cntirc nnd s r ~ ~ a t c ,  

. . C. coc-citrco-6rnctcnt11111. 
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1. C. EuPnYr~Lux,  Kurz  in Journ. As. Soc. Beng. 1872,205 ; Hf. Ind. 
F1. I. 535. 

HAB. Frequent in the  tropical forests of South Andaman.-F1. June. 
2. C. BENQALENSE, Roxb. FI. I d .  111. 136 ; Hf. 111d. F1. I. 534. 
HAB. Very rare in  the  moister upper-mixed forests of the P#gu 

Tomah. 
3. C. COCCINEO-BRACTEATUX, K u r z  in Ancl. Rep. App. B. 4. and 

Journ. As. Soc. Beng. 1872. 206 ; Hf. Ind. F1. I. 536. 
HAB. Rather rare in  tlie tropical forests of South Andaman.-F1. 

May. 
N. B.-C. ~zitidl~~~a, Benuet = C. ynteatissi,nts?n, Miq. ; C. g1.nnr7iyo- 

I*UIIZ., Bennet = C. il1;~hnsscsn, Micl. Besides these Maingay's No. 310 = 
C. etiyteron, Miq., and ejuscl. No. 307 = C. ~ . i y o s u ~ ~ z ,  Miq. 

Z E L  I'i C E B .  
Conspectus of yeael-a. 

A. Ovary-cells 1-2 ovulecl. Seetla not winged. 
Trib. I .  il1ELIEdE. Stamens united into a tube. Albumen thin, fleshy. Cotyledons 

thin, leafy or plano-convex. 
* Capsule loculicidally &valved. 

~ l t ixnoxra .  C;~lyr-lobes 5, almost leafy. Petal3 adnate to the elongate staminal tube. 
Disk tubular, slleathing the ovary. Leavcs pinnate or pinnately 3-foliolnte. 

* * Frui t  a drape. 
~IELIA. Calyx 5-6-parted. Petals free. Disk annular. Drupes containing a, single 

1-5-celled putamen. Leavcs pinnate or decompound. 
CIPADESSA. C;11jx &toothed. Petal3 frcc, short. Q s k  culjulan Drupes containing 

5 horny pyrcnc.s. 
Trib. I .  TRICHILIEA. Stamens united into a tube, very rarely frcc. Ovi~ry-cclls 

with one or two, r:trely more ovulcu. Albumen none. Cotyledons thick. 
* Disk free, tubular or cylindrical. Style usually clongatc. 

O Leavcs pinnate (leaflets 5 or more). 
DYSOXYLON. Calyx small, 4- or 5-toothed, opened while in young bud. Pcblu valvntc, 

free. Ovary 3-5-celled. Capsul'e pear-shapcd, opening loculicidally. drillus 
none. 

D m r ~ ~ o c r r ~ ~ o N .  Calyx small or large, consisting of 5-7 distinctly imhricate sepals. 
Pe t ;~ l s  valvatc, adnatc to the lobcd or toothed stanlinal tube for nearly $ of their 
length. C'apsi~lc globose, berry-liltc, opening loculivitlally. Alilli~s nonc. 

SCZKIZO(:HITOX. C:11yx ~ ~ s u n l l y  camp:~nul:~te, ob~c l~re ly  4- r:trcly 6-toothcd, open already 
i n  1,litl. Pctnls v :~ l r :~ tc  or irrrl~ric:~tc, linitcd for to nearly + of thcir lcngth with 
tl~c! t o o t h ~ d  or lohcd staminal tube and appearing tubu1:lr. Ovary 3-4-cclled. Cap- 
sulr: usrially pyriform, opening loc1~1icitl;~lly. Arillus complctc or incornplcte. 

0 O Lenvcs pinn:~tcly 3-foliolatc. 
S.rsr~olrrrrc-.~. C;tlj-x tu1~r~l:lr. 1'ct:tl~ imhriratc. Rc!rry glohul:lr, Fdvhiaecmt. 

* * Dirlk noncb, or :Lnn~llar or 8t:llk-lilrc, or confl~~clnt wit11 tho st:i~nin:~l 
ta1)c. Stylc ~rnn:~lly s l~or t  or nono. 
t , \ i ~ t h ~ ~ ~ . s  in1.111d1~1, or almost in1.111dt~d in Lhr X ~ : I I I L ~ I L : I ~  1 ~ 1 , ~ .  SC~.JJ  

:11.ill:111?. 



AGLAIA. Pctals 5, Anthers as many. Ovary 1-3-ccllcd. Berry 1-2-celled, indo- 
hisccnt. 

Anroona. Petals 3-6. Anthrrs twice as many or more than twice as ninny as pck~ls. 
Ovary 3-5-cellcd. Capsule leathery, opening loculicidally. 

t t Anthcrs cxscrted or the fi1:nucnts upmards free. - 
W a ~ s v n ~ .  Pctals 5. Bcl-ry indehiscent or follioular-dehiscing along the suture. 

Sccds nrillatc. 

R. Ovary-cells 3- t o  many-ovuled. Seeds usual l j  wingccl. 

Tr.ib. III .  AS~ITIETE~~IE~Z. Stamcns unitcd into n tubc. Albumen present or not. 
Lcaves pinnate. 

Canar.i. Petals 4 or 5. 0r:~ry-cells with 6 to 3 ovulcs. Capsllle usually large, tl1ic.k 
corinccous, oprning loculicidally. Sccds vcry large, with corky tcsta, m i l h ~ u t  
arillus, not mingcd. 

Sornr~n~i .  Pet:~ls 5. Stamina1 tubc cup-shaped, 10-lobed, the lobes 2-toothcd. Dink 
mthcr broad. Sccds winged at  both ends. Alhnmcn none. 

CI~ICKR~~SSIA.  Petals 4 or 5. Stamina1 tube cylindrical, 10-crenate. Disk nonc. 
Scecls mingcd below. Albumen none. 

Tri6.  IV.  C E I ) B E L E .  Filaments frec, inserted outside of the disk. Valves of 
capsulc scp:rmting from the axis. Sccds many. Leaves pinnate. 

C E I ~ E L A .  Pctals erect. St:lmens 4-6. Disk raised or thin. Ovary 5-cellcd. Cnp- 
sulc opening septicidally. Sccdu winged. 

Munronia, Wight. 

1. M. WALLICHII, W i g l ~ t .  111. 111~1. Bot. 147 ; Hf. Itld. FI. I. 543.- 
(Tzc~rrren21i1znnta, W a l t  PI. As. var. 11. 21. t. 119 ; Uot. Mag. t. 1413 ; 
M. ATeilyher~.ica, Wight  Ill. I. 147. t. 54). 

HAB. Itare on slrady inoist sandstone-roclrs in the tropical forests of 
tlie central parts of tlie Pegu Yoinall (Toung-nyo clloung).-PI. &larch. 

Melia, L. 

Conspeetlcs of species. 

* Lences sirr~ply yirrr~nte. 0ctrr.y 3-cclled. 
Lcntlcts entire, ...................................................... Ar. e.rcclm. 
Lcaflcts scwatc ; drnpc,s small, by abortion one-cclled and 1-seeded, . .,TI. ~ i l n t l ~ r . n c h f n .  

* * Lvrtccs trc'icc yirrrrnte. Ounry nrtd drrtpcs 5-8-eelled, sorrte of the cells irt frrtit  
~ls~lnll,l/ c ~ l ~ / l t y .  
x Drupes ahout 1 in. long, 01)long or elliptical. 

Lcnflcts serrate ; stn:nirlnl tube bluc or dark lilac, slcndcr, glabrous outsidc, nhollt 3 lin. 
long, . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ,If. ,f.-c~tlnr.nch. 

x x nr111)cs ]:~rge, 1 in. long or longcr. Stnminal tllbc n-hitc. 
Drupes ovntc, hard& in. tl~ick, 5 or fernw-rcllrd ; stamina1 tltbc nbol~t 1;-2 lin. long, 

glnhrous ontuidc ; lcnflctu crcn:lte or ultimately entire, . . . . . . . . . . . . . . .  .,IT. hrbin. 
Drupes twicc :IS large, :llmost gl01)osc-ohovoid, 5-8-crllvd ; st:lmin:ll tnbc 2 lin. long, 

woolly nt thc summit ; flowcrs larger, scurvy-tolncntosc outuiclc, ... .AT. Bi~.~r~crr,ira. 
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1. M. e s c m s a ,  Jack in  Mal. Misc. I. 12 ; Griff. Not .  Dicot. 499 ; 
H f .  Ind .  F1. I. 544. 

HAB. Tenasserim, Mergui, probably cultivated.-3'1. Decb. 
2. M. AZDIRACHTA, L. sp. pl. 550 ; Roxb. F1. Ind.  11. 394 ; Griff. 

Not.  Dicot. 500 ; Beclcl. F1. Sylv. t. 14. ; Hf .  Ind.  F1. I. 544.-(AzrttZi~ccJ~- 
t a  Indica, A. Juss. in  Mem. Mus. X I X .  t. 13 ; W i g h t  Icon. t. 1'7). 

HAB. N o t  unfrerluent in the  dry forests of Proine District, especially 
on the  hig!ler ridges of the  Yomah ; also Ava.-F1. March. 

3. X. AZEDARACH, L. sp. pl. 5 5 0 ;  Eoxb. F1. Ind.  11. 395 ; Bot. 
Mag. t. 10GG ; Wight  Icon. t. 160 ; Bedcl. Fl .  Sylv. t. 13 ; Hf. Ind. F1. I. 
544.-(Xelia senzpervi~.e~zs, Sw. Procl. 67 ; Roxb. F1. Ind .  11. 395 ; Bot. 
Reg. t. 643 ; X. snmbzccinn, B1. Bydr. 162). 

HAB Prome and Ava, in  and arouncl villages, apparently only culti- 
vated, wild in  the  adjoining Siamese provinces.-F1. Febr. March ;  Fr .  
March, Xpr. 

4. M. BIRUANICA, K u r z  in  Journ .  As. Soc. Beng. 1874. 183. 
HAB. Frequent in tlie tropical forests of Martaban.-F1. March, Apr. ; 

F r .  Apr. May. 

Cipadessa, El. 

1. C. BACCIFERA, Miq. in Ann. Mus. Lugd. Bat. IV. b.-(ZeZin bnc- 
cifeyn. Rotb. Nov. sp. 215 ; Elcebe~yin Indica, Rosb.  3'1. Incl. 11. 392 ; C. 

fiz~ticosn, ~ 1 .  Bydr. 162 ; Hf. Ind. F1. I. 545 ; XcclZea Rothii, A. Juss,  in 
BId1n. Blue. S I X .  223. t. 13. f. 6). ' 

6' 

VAR. a. ROTHII, leakets coarsely serrate or serrate-toothed. . 
Van. p. IaTEctEnnma, leaflets all entire. 
HAB. Var. p. Ava, Taong-dong (Wall.)-F1. Nov. 

Dysoxylum, B1. 

Collspect~zs of species. 

x Flowcrs  TI panicles. 
Calyx pet:~ls and reproductive organs perfectly glabrous, ............ D. bitrcctnt.~~,rzln,.  
Calyx petals and ~taminal tube minutely pubescent, .................... D, yrorer~rrm. 

x x Flowers in  pikes or racemes. 
Spikes arising from thc trunk or old branches, densely flowered ; leaflets opposite or 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ne:uly so, pale green, D. rttuIt$'o1.~111. 

1. D. BI;vEcrAnIFERUJf, Bedd. in Linn. Trnna. XXV. 212 ; Hf. Ind. 
F1. I. 516.-(Ouccren binectarvern, Roxb. 3'1. Ind .  11. 240 ; D. 9llncl.ocnr.- 
pum, T l ~ w .  Cejl .  P1. 6 0  ? Bedd. F1. Sylv. t. 160 ?). 

HAD. Cl~ittagong ; forests of South Audaman ? (lekvcs only).-F1. 
Jl lne; Pr.  E'cbl'. 

2. D.  rrtocsnusr, Hiern in Hf. Ind. F1. t. 547. 
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HAB. Rare in the  tropical forests of t l ~ e  southern slopcs of the  pegu 
Yomali ; more frequent in tliose of 'l'enasserirn.-Ii'1. Decb. 

N. B.-D. brevipes, Hiern = D. cosfulatunz, hliq., in  spitc of a 
slight difference in the  illclument of ovary and tube. 

,3. D. CAULIFLORU~I, Hiern in I-If. Incl. F1. I. 540. 
Han. Tropical forcsts of South Andunlan. 

Schizochiton, Bl. 

Coaspeclzcs of species. 

* Flowers almost sessile or very shortly and robustly pcdicclled. 
Lcaflcts quite glabrous ; anthcrs 6, . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Sch. dyso.~yl~~)Iitra. 
Leaflcts softly pubcsccnt bcncath ; anthers 6-7, . . . . . . . . . . . . . . . . . . Seh. g~~n~~dr$orrls. 

* * Flowers on slender peclicels. 
Young parts and panicle and nlao the under-surfacc of lcavcs l~ubcscent,ScR. ~)n~iici~Ziltca. 

1. SCII. DTSOSYLIFOLIL~S, Uurz in Journ. AS. SOC. Beng. 1871. 40.- 
(CJ~isogeton dysoxylLfOlius, Hiern in Hf.  Incl. PI. I. 551). 

HAB. Upper Tenasserim, 'l'llounggyeen.-F1. Blarcll. 
2. SCTI. QRBNDIFLORUS, Kurz in JOUI-11. AS. SOC. Beng. 1872. 296.- 

(CJ~isogeto~z gra~zcll~ol.us, Hiern in  Hf.  Incl. F1. I. 552). 
HAD. Frequent in the  tropical forests of Martaban and Tenasseri~n,- 

F1. March, Apr. 
3. SCH. PaNICUIJATUS, Hiera i n  Hf .  Ind.  F1. I. 552.-(Gkaren palti- 

ctc2afn, Roxb. 1p1. h d .  f I. 2412). 
NAB. B u r ~ n ; ~ h ,  probably 1I:~rtnban (Brandis) ; Tennsserim, Tiivoy 

( t ~ s t e  Hiern) ; Ava, on Taong dong (Wall. Cat. 8090. pp. inixecl up with 
Cliiclo-nssiir leaves). 

N. B.-Cliisocheto~t holocaljx, EIicrn = SchizocJ~itou patens, Spreng. 

Sandoricum, C:tv. 

1. S. INDICUII, Cav. Diss. VII. t .  302. 203 ; Itoxb. PI. Ind.  11. 392. 
and Coroin. PI. 111. t. 261 ; Hf. 111d. F1. I. 553. 

HAB. Indigenous ill the tro1)ic;il forcsts of tllc so~1tllel.11 slopcs of t l ~ e  
Peg11 Tom:~11 and in Tenasscri~ll ; lllucll cultivatccl in Uul-111ese vil1;iges.- 
P1. Jan.  ; Fr. Apr. Mny. 

Aglaia, Idour. 

C'onsyccfus of sl~ecies. 
* Inflorcsccncc alld oftcn also thc other p:lrtu 111orc or less sc.:tly cspi~c~i:tllJ- \vIlilu 

yollng. 
w Lc:~llctu usu:rlly ill 2 or 1 pair with nn odd ollr, 11cilI'l)' gl,~brotty. 

19 



146 S. Iiurz-Coat?.ibzbtiows to~oavds a E~zozoZedge [No. 3, 

Lcavev pinnatvly 8-foliolate ; panicles short and pedtmcled ; scales of younger parts 
pale colo~ued, ............................................. .A .  C'l~ittngo~lgn. 

Leaflets in  2 pairs with a n  odd one ; scales of younger parts pale coloured ; panicle small 
sessile, ................................................... .A.  Artdnclirrnrzierc. 

Leaflets in  2 pairs nit11 a n  odd one ; scales of younger parts rusty brown; panicles 
amplc, about as long to half as long as the leaves, rathcr long-peduncled,A.~)(~~~icd(itn. 

x x LeaHets usually in  8-5 pairs with a n  odd one, beneath dcnscly 
silvery or coppery scaly. 

Pnniclc ample, denscly silvery or coppery lepidote ; flowers sessile,. . . . . . .  .A ,  n ~ y e t ~ t e n .  
* * Calyx pedicels and usually the wholo inflorescence rusty pt~berulous or 

tomentose from short stellate hairs. 
x Leaflets in  6-8 or more pairs. 

Le;tflrts hencath minutely and indistinctly scaly-tomentose, glabrescent, the lateral 
nerves all sharply prominent beneath ; panicles, etc. rusty puberulous ; flowers pe- 
dicelled ; berries tawny velvety, ............................. .A .  crnssi~zervin. 

Ledlets bencnth sparingly fascicled-hairy, petiole panicle and nerves beneath densely 
rusty tomentose, ............................................. . A .  Gvlfithii. 

x x Leaflets in  1 or 2 pairs with an odd one, rarely 1-foliolate. 
Panicles slightly stellately pnbesccnt, soon glabrous; calyx and pedicels glabrous ; 

net-venation conspicuous, ................................... .A. oligopl~ylka. 

1. A. CHITTAGOXGA, Micl. i n  Ann. Mus. Lugcl. Bat.  IV. 44. 
HAB. Tropical forests of Cliittagong and Arracan. 
N. B.-Hiern apparently identifies the  fruiting specimens No. 13 of 

Hb. Hf.  and Th. with the  perfectly different flowering ones collected by 
Griffith (viz. Nos. 1074 and 1066 Hb. Griff.) wliich belong t o  my A I I Z O O T ~  
lactescelzs. 

2. A. A ; . r ~ , l x a a ~ c a ,  Hiern in Hf.  Ind.  5'1. I. 555. 
HAB. N o t  unrrequent in the  tropical forests of the  Andamans.-Fr. 

Febr. 
3. A. PLVICULATA, KUTZ Hb. 2013. 
HAB. Rather rare in the  tropical forests of the  Pegu Yomah ; Tenas- 

serim (Ht.lf. 1036-1037). 
4. A. AaoEmEa, B1. Bydr. 1 7 0 ;  Miq. in Ann. Rfus. Lugd. Bat. IV. 

54. 
I1.i~. Rare in t l ~ e  tropical forests of the  eastern slopes of the Pegu 

Yomah. 
5 .  A. cnaasmEavIa, KUrz in I-If. Ind. F1. I. 556.-(Czq1n~zinsp. Wall. 

Cat. 5067. 13). 
I lan .  'l'enasse~*im (IIelf. 10.39). 
6. A .  G ~ I F F I T U I I  ( A .  q~zinutlJora, p. Gt*flthii, Hiern in Hf. Ind.  F1. 

557 ; Euphoria exntipulnta, CfritF Not.  Dicot. 547. 
llals. Tenaurerirn (Helf. 1039) ; Nergui (Gl.iff.). 

7. A. oLI(~oIjuxJ,r,,i, Rlicl .  Supp1. F1. Sum.  607 and Ann. I fus .  Lugd. 
Eilt. 1 V .  41.-(~Ueliacca h' i~~y~tpz~/ 'e(~na, Wall, Cat. 4387). 
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E A B .  Tenasseriin (Helf. 1046). 
I l ~ a v e  ollly frag~neiits of the  Wallicliian plant, wliich so far agree. 
A. Roxbur.yl~in~ta, as undelstooJ by Mr.  Hiorn, is a lleterogeneous 

assemblage wliich, besides the above, inclucles also the  I<hssynu A. zbt~tlulata, 
Mi% Ann. Mus. Lugd. Bat. IV. 44 (= iUil1zec6 sy. 17. Hf. and 'l'l~., 
referred by Hiern t o  A. edulis). 

Amoora, Roxb. 
Cogtspectzbs of syecies. 

* Petals 3. Anthers 6-8. 
x Flowers sessile, spiked, the male spikes forming large panicles. 

Leaflets shoi-tly acuminate ; fertile spikes simple, many-flowered ; male flowers a11o11t 
. . . . . . . . . . .  4 lin. in diameter, the stamina1 tube entire a t  the apcx, .A .  Xol~ittrk.tr. 

x x Flowers pedicelled, cymosc or racemose-cymosc and panicled. 
0 Male panicles alnple, as long to 11:llf as long as thc lcnves. 

Leaflets shortly acuminate, thin coriaceous, the ncrvcs pronlincnt on both sides, the 
veins and net-rcnation distinct, . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  A. sycctcthtlts. 

Leaflpts blunt, smallcr, coiiaccous, the ncrvcs above 11,~rclly vibil~le and hnpresacd, the 
veins and net-renntion obsolctc ; fcrtilc spikcs fcw-flowcicd ; flowcrs about 2 lin. 

diameter, the stamina1 tubc sliglltly 3-toothcd, . . . . . . . . . . . . . . . . .  .d. cuc,r//'tta. 

0 0 Panicles slcnclcr, shoitcr or as long as the pctiolc. 
Lcnflets grccn, conspicuously ncrvccl and net-vcined on both sidcss ; flowcrs long pctlicel- 

Icd ; panicle very lax, clcnscly lepidote, ......................... . r I .  Icctttac*~,rs. 
* * Petals 5. Stamcns 10. 

Panicles shorter than thc pctiole, like the petiole dcnscly lcpidote ; lenvcs sparingly 
lcpidote beneath,. .......................................... .A .  c(?/so.~!//ott?ts. 

1. A. R O H I T ~ C A , "  WA.a Prodr. I .  119 ; Becld. F1. Sylv. t. 132 ; Hf. 
Ind.  F1. I. 559.-(A?tiJer.s01zin Rohitulcn, Itosb. E'l. Ind.  11. 213 ; Gritf. 
Not.  Dicot. 507.  t .  650. f. 3). 

H A B .  Frequent in the  tropical forests of the  eastern slopes of tile 
Pep  Yomah, and fro111 XlartaLaii do\\ln to  T e ~ ~ ; ~ s s c r i m ,  up to 3000 feet 
elevation.-F1. Apr. 1CIay. 

2. A. SPECTABILIS,  Miq. Ann. Mus. Lugcl. Bat. IV. 37 ; Hf. Illd. F1. 
I .  561.  

H A D .  Rangoon (teste Hiern). 
I have seen no Burmese specimens ; tlie origiual l\Tnllicl~inn tree cnliic 

from Assam (Gwilpirn) and not from Nepal. 
3. A. cucuLr,aTa, l iosb. Co1.oin. PI. 111. 51. t. 23s ;  lIf .  nlid IIIc1. F1. 

I. 560. (A7tilet.soitin otcullnfrr, l iosb.  F l  111tl. 111. 212). 
Hau. Forcsts of Lo;ver I'c>gu and 'l 'euass~~ri~~i.-Fl. Pcl,t. 
4. A. LA('TESL'EIVS, Icurz MS. 
Han. 1t;~tllt.l. rare in tile tropici\l forcsts of lIurt;lb;ill, ct1>t of 

Toungoo (E-Ib. Kz. 1391) .  
6. A. D T S O X Y T ~ O I D E R ,  I iurz  R I S .  
l l a r ~ .  APart;rban, Toonzelecii, nt 000 fcct clcvntio~r (I:r;illtlia). 



P. Kurz-Cont~ibtctions tozoards a Krzozole~lye [No. 3, 

Wdsura, Roxb. 

Co~zspectz6s ofgenera. 
Szrbg. 1 .  EFTTTdLSURA. Berries ind~hiscent or only very slowly and incompletely 

dehiscing along the sutures, usually velvety or tornentose. 
* P(oricles rle~rsely yzlbesee~zt. Yozbarg shoots allrl petioles of yoz~17g leaves prlberrclotrs. 

Fetals pubescent ; flaments flat, at the very broad base somewhat coherent, 
. . 7T. tricAostenzo~z. 

* * P f l ~ ~ i c l e s  ~ l l i l ) l l f~! tJ  pribe).r~~o?bs ; lences and petioles glabrozcs. 
0 Leaves corinccous or firmly chartaceous. 

Leaves beneath usually white-areolate within the net-venation ; filaments broadly lan- 
ceolate, sprinkled with minute hairs, ............................... 7. ~.oblistn. 

Leaflets uniformly glaucous beneath ; filaments linear, densely pubescent ; flowers 
larger, ...................................................... 7V. hypnklren. 

0 0 Leaves thin chartaceous or almost membranous, the net-venation 
very thin and inconspicnons. 

Leaves acuminate, uniformly glaucous bencath ; young fruits acuminate, greyish 
velvety,. ..................................................... W. oxycalpa. 

Subg. 2 .  HETL\rBA, Rosb. Berries dehiscing along the sutures, usually glabrous. 
Glabrous or pubescent ; leaflets in 3-6 pairs ; panicles long-pedumcled, .... W. ttlijlcga. 

1. W. TRICHOSTEJ.LON, Miq. i n  Ann. N u s .  Lugcl. Bat.  IV. 60.-(W. 
villosa, W A .  Prod. I. 120. in  adn. ,  nomen nudum ; HE. Ind .  F1. I. 564.) 

HAB. Frecluer~t in  t h e  eng and low forests from Pegu  and Martabail 
down t o  Tenasserirn ; also Ava -P1. March,  Apr. ; Fr .  May ,  June.  

N. B.-Wall. Cat.  8113 from Sjl l iet ,  which, according t o  Hiern, 
differs from t h e  known species of Walsz~rn,  is <W. tu6zclafm, Hiern.  

2. W. ROBUSTA, Hoxb. F1. I n d .  11. 3 8 6  ; Hf. Ind .  F1. I. 565. 
HAB. Ra the r  rare in t h e  tropical forests of t h e  eastern slopes of t h e  

P e g u  Yomah, b u t  frequent in those of Martaban down t o  Tenasserim and 
t h e  Andamans.-F1. M a y  ; P r .  Ju ly .  

3. \v. nYroLEuca, K u r z  in  Journ .  As. Soc. Beng. 1872. 2 9 6  excl. 
fruct .  ; H f .  Ind .  F1. I. 564. 

HAB.  Frequent in  t h e  tropical forests of t h e  Anc1amans.-F1. May,  
June .  

4, W. oxncanpa,  K u r z  MS.  
HAB.  N o t  ur~frequent in  t h e  tropical forests of t h e  Andnmans. 
5 .  IV. TRIJUGA ( I Ieynea  t~ij icyn,  1toxb. Corom. PI .  111. 56. t .  2G0. 

and F l .  Ind .  11. 3 9 0  ; Bot. Mag. t .  173s ; Hf.  I n d .  Fl .  I. 565.-(Hc,yl~ea 
pztinpzlpjtign, Koxb. F1. Ind.  11. 391).  

Van. a. OENUINA, all par ts  (also t h e  panicle) quite glabrous, or  only 
t h e  young shoots sliglitly pulwscent ; leaflets in 3 t o  6 pairs. 

Van.  p. YUBE:SCENS, (Walsu ra  pz6bescetzs, ICurz in J o u n i .  As. SOC. 
rJcng, 1372. 3!)7), all softer parts, inflorescence, and  under surface of leaves, 
soltlg puLcscent ; leaflets u~uil l ly in 4 pairs. 
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HAD. Var. a. Upper Tenasserim ; var. P. 1eat11er rare in tlle trol)ical 
forests along t l ~ e  eastern slopes of' the Pegu Yom:tl~, allel in the  Martaban 
I~ills, up to  2000 feet elevation.-Fl. FeLr. Al i~rcl~ ; Fr.  Apr. 

Y 
Carapa, Auld. 

Conspectz~s of species. 
Leaflets more or less ovate ; flowers 5-mrrous, about 2 Lin. across, . . . . . . C. i l .~o l t rcce~ts i s .  
Leaflctv obov;~te to obovate-oblong ; flowers 4-mcrous, :)bout 4 lin. across, . . C. obo~.c t tn .  

1. C. A~OLUCCENSIS, Lam. Encycl. Mcth. I .  G 2 l  ; DC. Prod. I. G26. 
(Grannttrnz li~tol*ezir~r, 1Zuurpl1. Herb. Amb. t. 61. ; Xyloca~ptcs G'rn12atzcm, 
Keen. Naturf. XX. 2 ; A. Juss. in &f6nr, Nus.  XIX. 21-6 ; Miq. Ann. Mus. 
Lugd. Eat.) 

HAB. Not  unfrequent along the  roclry anel sandy shores of the  Anda- 
mans, esl)ecially alollg t l ~ e  ~ ~ s t e r ~ l  side.-Fr. Apr. May. 

2. C. onova'ra, Dl. Eydl-. 179. (Xylocnrplcs ohocatzcs, A. Juss  in 
1lh-1. Jlus. XlX. 344 ; 3liq.  in Ann. Rius. Logd. Uat. IV.  62 ; Xylocnrpus 
Grnnatuaz, Roxb. F1. Ilrd. 11. 240 ; J f o ~ ~ o s o ~ ~ z n  l~ttoratcr, Grilt'. Not.  Dicot. 
602. t .  588. f. 3. ; Gzrarea oblo~zg~lfolia, Griff. Not.  Dicot. 503 ?). 

HAB. Frequent ill the littoral forests, es1)eci:~lly t l ~ e  tidal ones, all along 
the sl~ores, from C l ~ i t t a g o ~ j g  dowu to 'l'enasserim and the A~ldnmans.-PI. 
June, Ju ly  ; Fr.  Apr. May. 

Chickrassia, A.  Juss. 

1. Ch. TABW,AR?S, A. ~ U S S .  ill MCm. MUS. XIX. 251. t. 22. f. 27 ; 
Wigllt 111. t .  56 ; Bedcl. F1. Sylv. t. 9 ; Hf. Ind. F1. I. 568.-(Sioiete~zia 
Cl~iclcrassa, Itoxb. F1. Ind.  11. 399). 

Var. a. OLNUINA, leaves aud panicles glabrous ; capsules greyish, wrin- 
lrled-rough. 

Var. p. TELUTINA (Cl~ick~.assin veZlrfi?tn, Rocm. Syn. monog. I .  135 ; 
Kurz in Jounl.  As. Soc. Beng. 1S73. G5),  all softer parts, as well as tlie 
panicle, softly l)ul)escent ; capsules black, a111lost s ~ ~ r o o t h .  

HAB. Var. a. 1t:~tlrcr rare in tlie trol~ical forests of Clrittago~ig and 
Pegu down to Tenasserim ; also A~lrlamalls ; var. P. frequel~t ill t l ~ c  c11.y 
forests of Prome and Pcgu, I~crc  e n t e r i ~ ~ g  also tlle ul)ller n~ixcd forests.-PI. 
Sept. 

Soymida, A. Juss. 
1. S. PmnIPuaA, A. Juss. in MSm. Nus.  XIS. 231. t .  2" f 22 ; Bcdd. 

F1. Sylv. t. 8 ; &If. Ind. F1. I. 527.-(hiefenin jbfi.br/jcyn, lioxb. Cororn. 
P1. I. t. 17. ancl F1. Ind.  11. 399). 

HAD. Burinall (in Hb. Brandis, mitliout localitg, 1)rolably Prome).- 
F1. Marc.11, Apr. ; Fr.  Jul.  Ang. 



[No. 3, 

Cedrela, L. 

Conspect&s of species. 

* Seeds winged a t  both ends. Leaflets entirc. 
Ctilyx minute, the sepals roundcd, hardly : lin. long ; leaflets usually on long slender 

petiolulcs, ....................................... . . . . . . . . . . . . . .  C. I b ~ l a .  
Calyx large, the sepals 1; Lin. long, rather acute ; lcaflets usually shortly petioluled, 

. . C. ~t~rcltijlcga. 
* * Seeds mingcd only below. . 

Leaflets serrate or se i~u la te  ; calyx minute, ............................ C. s o r n t n .  

1. C. TOONA, Roxb. Corom. PI.  111. t. 238 and F1. Ind.  I. 635 ; 
\Vight. Icon. t. 161 ; Brand. k'l. Sylv. 72. t. 14, Beclcl. FI. Sylv. t. 10 ; WA. 
Prod. I. 124.-(C. f e b r i j i y z ,  B1. Bjclr. 180 ; nIi(1. in Ann. Mus. Lugd. 
Ba t .  IV.  63 ; C. Teysnza7zjzi1 Hort .  Bog. 133 ; Miq. 1. c.). 

HAB. l ta ther  rare in the  tropical forests of the  Pegu Yomah, frequent 
in those of Martaban ; also Cliittagong and Arracan.-F1. March, Apr. ; 
Fr. Oct. Nov. 

2. C. MULTIJUGA, Kurz in Journ. As. Soc. Beng. 1872. 297. 
HBB. Rather rare in the  tropical forests of tlie eastern slopes of the  

Pegu  Yomah, west of Toung1100.-F1. March. 
3. C .  SERBATA, Eoyle. Ill. Him.  PI. 144. t. 25.--(C. se r~ .u ln to ,  Miq. 

Suppl. 3'1. Sum. 508 and Ann. Mus. Lugd. Bat. IV.  Gh; C. lolzyifolia, 

Wall. Cat. 1273). 
HAB. Ava. 
Tile identification of C. se r ru lu tn ,  Miq. (wvbich i s  t h e  same as Wallicli's 

plant) with C. s e w u t a ,  Royle, is open t o  future inquiry. 

CHAIL LETIA C E B .  
Chailletia, DC. 

Conspectzcs of species. 

x Nerves and net-venation beneath more or lrss conspicnous. 
C3mes cluster-likc and almost sessilc ; leaves green, crincntely .narrowed into a vely 

................................................ short pctiole, C'h. gelo~lioidts.  
.... Cymes spreading, pedunclcd ? ; leaves dark-brown in a dried state, Ch, uzrteropetnln. 

x x Nerves and nct-vcnation beneath very faint and almost irnpresscd. 
Cymes on a pedunclc 2-3 lin. long ; leaves brown in a h i e d  state, shortly petiolcd, . . C'k. f i l f tw ia~ in .  

1. CH. GELONIOIDES, Bth.  and Hf. Gen. 111. I. 341. and Hf. 111~1. F1. 
I. 570 excl. syn. Miq. (i'10acur.1.a gelo~zioides, ltoxb. P1. Ind.  11. 70 ; DC. 
Prod. XV/2. 227). 1 

Han. Cllittagong. 
N. [:.-C/L S i c n ~ r r t ~ ~ n ~ z a ,  lficl. has fruits only one-tl~ird or one-fourl,li the 

~ i z c  of t l l o h r :  of C/b. Ilrlo~zioitks, not to llieiltior~ u t l~cr  l)oil~ts of clitFerclicc. 
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2. CH. MACROPETALA, Turcz, in Bull. Mosc. 1863.611. (lolly&ettrln) ; 
Hf. Ind. F1. I. 671. 

HAB. Tenasserim, Mergui. 
3. CH. HELFERIANA, 1Cul.z in J o u ~ I ~ .  AS. SOC. Beng. 1872. 207 ; Hf. 

IndiF1. I. 570. 
HAB. Tenasserim, Tavoy, Moulmein, etc. 

OLA CINEB. 
Conspectzbs o f  species. 

Subol,d. I. OLACEIE. Stamens as rnany or twice as many (rarely fewer) as 

petals and opposite to thela. 
Tl,i6. I. XU-OLACEX. Stnmcns anisomcrons, or isomerous. Ovary 2-5-ccllcd a t  

the base, 1-cellcd a t  the apex or con~plctcly 1-cellcd, thc placenta ccntral with 2-5 
pcndulous ovules. 

* Stamens twice as many as petals, or if fcmer, accompanied by staminodcs. 
XIMESIA. Calyx not enlarging nftcr flowering. Stamcns all perfect. 
OLAY. Calyx enlarging and enclosing tho huit.  Perfcct slamens 3, rarely 5 ; staxni- 

nodes 6 or femcr. 
* * Stamcns as many as petals. Staminodcs none. 

x Fruiting calyx much enlarged, n h a t c  to thc drupc. 
ERYTHROPALUN. Ovary 1-cellcd. Tcnhil-bcdring climbcrs with 3-nerved lcavcs. 
S T a o ~ r u o s ~ ~ .  Ovary to near thc suril~r~it 3-5-celled. Trees with pennincrved leaves. 

x x C;11j-x in  fruit ul~chungrcl. 
ANACOLOSA. Disk in fruit much cnlargccl, udnato to the drupe and resembling a n  cn- 

grossed nchatc calyx. -1'ctals almost. Ovary 1 or irnperfcctly 2-ccllcd. 
Tri6. II. OPILIEX. ' Stamcns is'omcrous. Ovary 1-cclled with a single ovule. Flow- 

crs hermaphrodite. 
* I'cr.icl~?th dichlu~~~ydcozis, i. e. corzsistirrg of calyx and corolla. 

CANSJERA. Spikcs axillary, without bmcts. Calyx inconspicuous, shortly 4-lobcd ; corolla 
gamopefalous. Stamcns 4, alternating with as many hypogjmous scales or glands. 

NAT~IATOPSI~. Spikes axillary, without conspicuous bracts. Calyx 4-lobcd. Corollit 
garnopetalous. Stamcns 4, free. Staniinoclcs nonc. 

OPILIA. Inflorcsccnce wllilc young conspicuonsly inibricate-bractcd. Pctnls frcc. 
Filaments filifoim. Stnminoilcs 5. 
* * PcriarrtA ~t~o~tocAlnrrtytlcor~s. 

LEPIONVRUS. Inflorcscencc while young conspicuously imbricate-bractcd. Flowcrs 
4-mcrous. Filaments very short, cornplanate. 

CHABIPE~~EYA. Inflorescence with very dcciduous minute bracts. Flonrers 5-merous. 
Filaments slcndcr, exscikcd. 

XEdord. 11. ICICINEB. Stamens as many as petals and nlter.tzati~~y zu i t lb  
them. 

Trib. I I I .  EU-ICIUI~YEA'. Cotyledons small or dilated. Trccs or crcct shrubs. 
* C:llyx ~ni~~ntcl ly  toolhcd or lobcd. Pctnls usl~nlly p l : ~ b r o ~ ~ s .  

S ~ ~ a r o ~ u n ~ r s .  Antllcrs pcndaloas. Drupe witllout flcshy i~ppcnd;~gc. 
APODTTEY. Anthcrs attached :rt the back above tho 'L-lobcd base. 0 ~ : ~ ~ ~  obli,luc, 

Drupc with a flcshy puffy sarcocnrp covcring only the onc half of the nut. 
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DAPH?JEPHTLLOPSIS. Anthers attached to the back. Drupc berry-Like. Flowers sessile, 
in hcads. 

* * Cdyx 5-cleft or the sepals distinct, imbricate. 
G o ~ o c ~ ~ r v l r .  Flowers unisexual. Drupes dry, moody. Albumen many-lobed. 
n i b .  I T :  PHI'TOCRESEZ. Cotylcdons broadly foliaceous or thick-fleshy. Flowers 

dicecious. Climbers. Fruit drupaceous. u 

* Stamens alternating with the petals. 
x Flomers in heads. 

PHTTOCRENE. Filaments longer than the anthers. Albumen deeply lobed. Drupes 
~iLlous or echinate. 

x x Flowers in spikes racemes or panicles. 
SARCOSTIGMA. Flowers interruptedly spiked ; filaments longer than the anthers. Starni- 

nodes none. Stigma sessile. Albumen none. 
NATSIATUM. Flowers mremose. Filaments very short, alternating with 5 starninodes. 

Styles 2. Albumen fleshy. 
* * Stamens opposite to the petals. 

JODES. Flomcrs cymose-panicled. Stamens 8, filaments very short. Stigma sessile. 
Albumen fleshy. 

Genus of dozcbtful positiolz. 
CARDIOPTERIS. Sepals and petals imbricate. Fruit dry, winged. Ifilk-juiccd annual 

twiners. 

Ximenia, L. 
1. X. ANERICANA, L.  sp. pl. 497 ; Iioxb. F1. Ind. 11. 252 ; Lamlc. 

111. t. 257. f. 1-2 ; 13th. 3'1. Austr. I. 391 ; Hf. Lid. F1. I. 574.-(1. sub- 
scandens, Griff. No t  Dicot. 691). 

HAB. Not  unfrequent along tlie coasts of tl:e Andamans ; also Te- 
nasserirn.-F1. Marcli, Apr, 

Olax, L. 

Conspectzcs of species. 

x Enlarged calyx in fruit membranous, dry. 
Branchlets terete, like the under-surface of the leaves and the racemes, puberulous, . . 0. scn~~r l e~~s .  

All parts also the racemes quite glabrous ; branchlets angular, . . . . . . . . . . 0. zey1a)zi~a. 
x x Enlarged fruiting calyx coriaccous (fleshy in a fresh state). 

Glabrous, the branchleh terete ; flowers 4-5 lin. long, . . . . . . . . . . . . . . . . O .  irrtbricnta. 

1. 0. ECANIIENS, E o x ~ .  Corom. PI. 11. t. 102. and Fl.  Ind. I. 168 ; 
IIf.  Incl. F1. 575.-(02rrx obtlcsn, B1. Bydr. 131 ?). 

Han. E a t l ~ r r  frc:cluent all over Burmall, from Ava and Cllittagollg 
down t o  Tenasserim, in all decicluous forcsts, ascencliog also tlie 1)ine forcsts 
up  t o  3300 ft. elevation, and occu r r i~~g  equally abundantly ia the tidal 
fi,rcsts.-F1. Decb.-March. 

2. 0. ZEYLANICA, L. sp. pl. 49 ; Hf. 111d. PI. I. 67G. (0. ncumittntcb, 

Wall. Cat. (3781 ; Hf. Ind.  Fl. 1. G7G ; 0. syl~ucrocurpa, G r i .  Not. Dicot. 
GbD). 
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HAB. Ava, in woods a t  t he  Rlogoung river (Griff. 797) ; Kl~alr l~yt tn  
hills (J. Anderson) .-F1. March.  

3. 0. ImmrcaTa,  Roxb. F1. Ind.  I. 1 6 4  ; Hf .  I n d .  E'l. I. 575.- 
(0. Me~guensis ,  Mast.  i n  Hf .  I n d .  F1. I. 576). 

H a .  Chittagong ; Tenasserim, from 3Ioulnlain t o  Mergui.-Fr. Febr. 

DozcbfSzd species. 

1. 0. lornnthifo~fizis, Griff. Not .  Dicot. 691. t. 645. f. 5. 
H a .  Moulmein, on the  coast of Maclainacan (Griff.). 

Erythropalum, B1. 

1. E. SCANDENS, B1. Byclr. 922 ; HC. I n d .  F1. I. 57S.-(Decasf1.ophia 
inconspiclcn, Griff. Not .  Dicot 736. t. 613. f. 4. ; E. p o y ~ ~ l ~ f o l i u ~ ~ a ,  l ' l a ~ ~ c l ~ .  
i n  Ann. d. sc. nat. 4 ser. 11. 260  ; HI. Incl. F1. I. 578).  

HAB. N o t  unfreque~it  i n  tlie tropical forests of t h e  eastern slol)es of 
t h e  Pegu  Yomall, and Sro~n RIartaban c l o m ~ ~  to  Tcnnsserirn.-E'l. Apr. 

Strombosia, B1. 

1. S. JAVANICA, B1. Uydr. 1154,  and  Mus. Bot.  I. 251. f. 47 ;  Hf. 
Ind.  F1. I. 579. 

HAB. Tenasserim (Helf. 813). 

Anacolosa, B1. 
Co~zspectus of species. 

Calyx and pedicels densely puberuloos ; drupe scarlet, thinly relvcty, . . .  .A. ytibrr~rtla. 
Calyx and slender pedicels glabrous, . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  A. G)./"fitlt,id. 
As preceding, but the'fruituig p~Uiccls very thick ; drupe nu inch long, glal)roua, 

. .A. rrnssij)c~s. 

1. A.  PUBERULA, ICurz J. A. S. B. 1872.  207 ; H f .  Ind .  F1. I. 5S1. 
HAB. Ratlier frequent in  the  t ro l~ica l  forests of t h e  Anc1anians.-F1. 

Febr. May ; Fr .  Febr. 
2. A. GRIPPITHII, Mast.  in Hf. I n d .  F1. I. 630. 
HAB. Teo:~sserim, Mergui (Griff. 821). 
Probably only a glabrous form of the  preceding ; t he  sepals and petals 

are not  quitt: glabrous. 
3. A. ~ ~ { A S S I P E S ,  (Ste~tlo~zz~~.zrs ? o.nssiyes, Icurz in Jnurn .  As. Soc. 

Beng. 1872. 208 ; Cfolnpl~arzdra? cr.nssij)es, i\I;iat. in H1'. 111tl. E'I. I. 5s;) .  
HAB. Rare along c l ~ o t ~ u g s  iu tlic tro1)ical forests of t l ~ e  eastern slopes 

of the  Pegu  Yomall.-Fr. CS. 

Cansjera, Jnss. 

x Spilzcs siml)lc. 
1,~nres ~ m n l l ,  oval, notctllrd or l)lr~lit, puhtsscc,nt ; sljiLcs v c ~ y  short, solit.n~.~,('. pnrr.ifi,fin. 

Lcnvrs arl~nlinate, opaque ; spi1rt.s solitary or p:tirj, .................... 6'. lihsc.llii. 
20 
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x x Spikes branched, rarely the uppermost ones almost simple. 
Leares acute, glossy above ; spikes solitny, . . . . . . . . . . . . . . . . . . . . . . . . C. zizyphifolin. 

1 .  C. PaRvIFoLIA, I<urz in Journ. As. Soc. Beng. 1572.295;  Hf, 
I n d .  F1. 588. 

HAB. Tenasserim ( Helf.). 
2. C. J ~ H E E D I ~ ,  Blnel. Syst. I. 280 ; W i g h t  Icon. t. 1861 DC. 

Prod. S I V .  519. HI'. Ind.  F1. I. 553 1111.-(C. scn~~del ls ,  l tosb.  Corom. 
P l .  11. 1. t. 103 a11c1 Fl.  I i ~ d .  I .  441). 

HAB. K o t  unt'rcquel~t in the  tropical forests of the  Andamans and 
Teaasserim.-F1. i\l ay. 

3. C. ZIZTPIIIFOT,IA, Griff. Not .  Dicot. 3GO. t. 53'7. f. 1. ( O l o x l  
Suntatr,ana, Miq. Suppl. P1. Sorri. 342). 

HAB. Bunnull (Griff. 823, most probably Tenssserim). 

N a t s i a t o p s i s ,  Kurz. 

1. N. THUNRERGIBFOLIA, Kurz.  MS. 
HAB. Ava, Khakhyen l~ills, Pollsee ( J .  Aadersoii).-F1. March. 
Female flowers unknown. 

Opi l i a ,  Roxb. 

1. 0. AMENTACEA, Roxb. Corom. PI. 11. 31. ti'. 158 and F1. Ind. 11. 
87 ; Wiglit  Ill. t. 40 ; Hf. Ind .  F1. I. 683. 

HAB. N o t  unfrequent in  the  mixed dry forests of the  Prome District. 
F1. Illarch ; F r .  Apr. May. 

t 

L e p i o n u r u s ,  B1. 

1. L. SYLVESTRIS, B1. Byclr. 1146;  Miq. F1. Ind .  Bat. I. 784.-(L. 
oblongifolius; &last. in Hf. 111cl. Fl. I. 5% ; L(")~OI~~LLIIL 0 ~ ~ 0 1 1 ~ ~ 0 ~ 1 ' 1 6 1 1 ~ ,  

Griff. ill Macl. Calc. Journ.  IV.  236 and Not. Dicot. 3GY. t. 536). 
HAD. Ava, Kliakliyen llills ( J .  Anclerson).-F1. May. 

C h a m p  ereya, Griff. 

1. CH. GRI~ITIIIANA, Plancli. (C'Ia. sp. Griff. Not, Dicot. 3G2. t. 
637. f. '3). 

HAB. Not  unfreclnent in tlie tropical forests of the  Anclaman islands ; 
also Ul,l)er Tenasserinl.--Yl. FeGr. ; Fr .  Apr. M:ly. 

N.  B.-Wllerever Lepionu~.us rliay be placed, Chanzper.eya must accom- 
pany it. 

D a p h n i p h y l l o p s i s ,  Kurz. 

1. D. CBPITATA, ( I lex dayl~aeyI~ylZoiJes, Kurz  i n ,  Journ. As. Soc. 
Beng 1870. 72). 

l i a n .  Not  u~lfrequent in tlie d a ~ n p  hill-forests of Martaban, a t  4000 
t o  6000 f't. elevatiou.-Fl. AIsrch. 
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An incompletcljr k n o w n  gcnlrs, b u l  i t s  i)osition in  Olnci~zcce i s  certniu. 
Inflorescence i s  exact ly t h a t  of 1le.r sulcrrtn, wllilu t l ~ e  lcnres  resemble those  
of Dt rp l~~z iphyl l~ lna  I l i~ rza lnye~ise .  It i s  neares t  :~l l ied t o  ilhppia. 

Stemonurus, 131. 
'. 

Coaspectus of species. 
x All parts glnbi~us.  

Learcs 2:-5 in. long;  cymcs leaf-opposite, tlie pcdoncle stiff and Q-1 in. long, 
. . St. Pct~nrtyin~uls .  

Lcavcs 2-3 in. long ; cjnlcs S l jgh t l~  pubcrulous, asillnry and pedunclcd ; b u p e s  ellip- 
. . . . . . . . . . . . . . . . . . . . . . . . . . . .  tically oblong, the put:~men sl~lc:lte, St.  Jncnllicrte. 

x x Yomlgcr brnnclilets tarmy tommtosc ; pctiolcu, undersurface of lcavcs, 
and inflorrsc~mcc ~)uberulouu or tomentose. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Cjmcs pedunrlcd, leaf-opposed, St. torrzentell!cs. 

1. ST. PENANOI,\NUY, ;\'liers C o n t r .  I. 9O.- (Goayha1zd~n Penangialza,  
W a l l .  C a t .  ' 7204;  Hf. Ind. F1. I. 5S7).  

HAB. U p p e r  Tcknsserim, I \ I o u l ~ n e i ~ ~  ( L o b b )  teste M;tsters.  
2. ST. JAVAKTCUS, 131. Byclr. 649 ; Miers. Cont r .  B o t  I. 86.-(Lnsi- 

a~lt1ie1.a Jrraa~zicn,  M i q .  F1. Incl. h t .  I/1. 7 9 0  ; G o n v l ~ a ~ z J r a  a$/zis, 

M a s t .  in I i f .  111d. F1. 1. 533) .  
HAB. Tennsserirn. 
3. ST. TONPNTELT,US, R u r z  i n  JOLIP~. AS. SOC. B e n g .  1872. 208.- 

(Qonlphngzdrn to~tze~ttcl ln ,  Blast .  i n  Hf. Incl. 3'1. I. 557). 
HAB. B u r m a ,  p robably  Tenasser im ( G r i K  813). 

1. 8. ~ N D A ~ I A N I C A ,  K u r z  in And. 1Xep. App.  B. 5. and J o u r n .  As. 
Soc. Beng.  1 8 7 2 .  208 ; Hf. I n d .  F l .  I. U S .  

HAD. F r e q u e n t  i n  t h e  t ropical  forests of t h e  A n d a m a n  Islands.-F1. 
F e b r .  t o  May ; Fr. May t o  J u l y .  

Gonocaryum, JIiq. 

Co~zspcctz~s of species. 

.................... Lrnrcs opaqnc ; dlupcs obtuscly 4-3-nngul:~r, acute, G.  grveile. 
. . . . . . . . . . . . . . . . . . . .  L c a ~ c s  glossy ; h u p c s  tcrctr, r o l ~ n d ~ d  at npcs, G .  G'r.(//ithin)ttrtrt. 

1. G. a n a c r m ,  M i q .  Suppl .  F1. Som. 3-13 ( ~ S G O ) . - ( G O ~ ~ O ~ ~ ~ ~ ~ I I L ?  
FPnllichii, l l n s t .  i n  Elf. 111cl. PI. I. 590) 

I1,in. Tcnnsserim (I-lelf. S17). 
'l'lle drupes in t h i s  spccics a r e  o1)tnscly angula r ,  b11t t h e  .;cccls being 

~ l l  abortcrl, n o  s t ress  can ,  c o n s c q r ~ c l ~ t l g ,  Lc laid upon  t h i s  cl~ar:lcter,  u ~ ~ t i l  
Sruits w ~ t l l  seeds b e c o ~ n c  known. 

2. G. GRIFFITII ILNU~~ (Y11?len G~.iflthsitrnn, AIiers. Cont r .  I. 07. t. 
17 ; P l a t e n  L o b b i n t ~ a  l l i e r s .  1. C. ; P?~lpl,octr!,/~~i~~a GtvfltAinnn, AIast. ill 
Hf, Incl.  F1. I. 6 0 0  ; I 'h l tboccr l j~~~f lo  Lobbdnnn, Rl;lst. 1. c.). 
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A Frequent  in  marshes of t h e  tropical and swamp forests, from 
So~it11e1-n Pegu down t o  Tenasserim.-F1. Decb. t o  Marcli ; F r .  It. S. 

Phytocrene, Wall. 
C o ~ t s p e c t ~ ~ s  of species. c 

Male flower-heads usually more tawny, tomentosc, on short but very thick pedunclets, 
numerous in very compound raccmes terminating in the young state in short thick 
tomentose bract-like sterile axes, . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Yh. gigantea. 

3Ialt: flower-heads somewhat smaller and usually gre?iuh, tomentose, on short but slen- 
der pcdunclcts, few (8-5), in simple short racemes terminating in long bract-like 
greyish-tomentose slender axes, ................................ PB. bracteatn. 

1. Pn. GIGAXTEA, IVall. P1. As. var. 111. 11. t. 216 ; Griff. Not .  Dicot. 
t. 490. f. 2 ; Hf. Incl. F1. I .  591. 

HAB. N o t  unfrequent along clioungs i n  tlie tropical forests of the  
eastern slopes of t h e  P e g u  Yolnnll ; more frequent in  Tenasserim.-F1. Febr. 

2. PH. BRACTEATA, Wal l .  F1. As. var. 111.12; DC. Prod.  XVII. 12; 
Ht', Incl. F1. I .  592. 

HAB. South-Tenasserim ; Mergui (Griff. 830) teste Baillon. 
T h e  so-called bracts ot' tlie male inflorescences i n  th is  genus are, in my 

opinion, oilly tlie sterile end-branchings of tlie part ial  racemes. 

Sarcoatigma, WA. 

1. S. WALLICHII, Bnill. i n  Adans. X. 282 ; DC. Prod.  XVII. 16 ; 
Hf. I l d .  F l .  I .  594.-(8. edz'le, K u r z  ill Journ .  As. Soc. Beng. 1572. 298 ; 
Ilf.  I n d .  F1. I. 591.) c 

< 

A .  Frequent  i n  t h e  tropical forests of t h e  Andaman islands.-F1. 
Febr.  ; Fr. M a y  t o  June.  

Masters says t h a t  t l ~ i s  species (8. edule) is probably only a form of 
S. A-leilzii, b u t  in  t l ~ i s  he  is mistaken,  f'or tile lat ter  differs by quite glabrous 
drupes a i ~ d  il~florescenccs ; and  h e  evidently coi~founds two species under this 
name. I would suggest t o  him to  compare Maingay's No. 378 from 
lvlalaya (of wl~ ich  I hirve seen o ~ l y  leaves) wit11 8. HorsJieldii. 

Iodes, B1. 
Conspectus o f  species. 

x Pedirels not woody, slender. 
Lcaves oblong, not cordate at the basc, mcmbmnous, thc pctiolc in. long ; pedicels 

..................................... slcnder, about lin. long, .I. Brn?di8ii. 
Leaven InoIc or l( ,nu  ov;tl, corclatc at thc base, coriaceous, thu pctiolc 2-4 lin, long ; flow- 

.............................................. ers al~r~ost ~ c s h i l r s ,  I. to~/wtttclla. 
x x l'cdic,cls thick and woody. 

....................... D~I~ ,c :H  OT3Ilgr', ~lnooth, abovu an inch long, .I. lTooko.ia/tu. 

1. I. J:nasulsr~, K u r z  in  Journ .  As. SOC. Beng. 1872. 298 ; IIf. 
 ID^. 1'1. I. 596. 



HAB. Tennsserim, T l ~ o u l ~ g y e e n  (Brandis).-F1. Mnrch. 
2. I. TONENTELLA, Miq. F1. Ind.  Ba t .  111. 796.-(1. ovnli.r, Mast. 

i n  Hf .  I n d .  F1. I. 696, vix. Ul.). 
HAB. Upper Tennsserim, Moulmein (Falconer).-F1. li'ebr. 

.3 .  I. ? HOOKERIANA, Baill. in Acl;w~s. X 268 ; D C .  Prod.  X V I I .  24 ; 
Hf. Ind .  F1. I. 5DG.-(I. Y'ho~~tso~zin~zn, Baill. 1. c. 270 ; DC. 1. c. 25 ; Hf. 
1. c.). 

HAB. Cliittagong (Hf. and  Th.) .  
F ru i t s  and habit of S ~ c ~ c o s t i ~ a z a .  An examin:ition of a single ovary 

already engrossed sllewed me a solitary erect basal ovule. 

Cardiopteris, Wall. 

1. C. LOBATA, Wal l ,  ap. B. Br.  P1. Jav .  Hnr. 246. t. 4 9  ; HT. Ind.  
F1. I. 597.-(C. I~nnzi~losn, Griff. Dicot. 542.  t. 598. f. 1-3 ; 0. J(lutrnicn, 
B1. Rumph. 111. 206. t. 177. f. 1. A,). 

HAB. Common in  all leaf-sl~edcling forests and cleserted toungyas,  
from Avn and  Martaban down t o  Tc11asse1-im.-Fr. C. S. 

Co~zspmtus of yenem. 

Szlbord. I. ILICE,~. Peta ls  presel~t .  Fiowers hermapl~rodite.  
ILEX. Stnmcns 6 .  Ovary 4-8-ccllcd, 

Sz~Zlovd. II. DAPIINTPIITLLE~E. F I O \ ~ C ~ S  nl)etalous, unisexual. 
D a r n a r r n ~ ~ ~ u ~ r .  Sturnins 5-18. Ovary 2-ccllrcl. 

I b 

Ilex, L. 

Mrtle i)tjot~escettce cy~~tosc ,  the fctt~~cle~lolo,i'e,.s e l~~s tcr~ed  0 1 .  solitnry. 
Lcnres clong,~tc-cuneate-l:~nceolate, 2-31 in. long, bcncath vcry opaque and brown ; 

s c ~ : ~ l x  ciliatc, . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .I. gntiltlrct~irrfolin. 
* * F c t ~ t n l c ~ o t c ~ c ~ ~ s  irt sitriple or c o ~ t ~ p o ~ t r ~ d  zrtrzDcllets or eyrt~es. 

0 Cymes hc:ld-like contrdctcd and small, on a long comprcsscd prdunclc. 
Gl:tbrous, or the branclllcts pubcsccrit, ................................ I. Gorkrycorr. 

0 0 Cymes divnricntcbly 2-cleft, on a mthor short peduncle. 
Cymes once divaricately 2-cleft ; lcnvcs large, coriaccous ; branchlets pale-coloured, 

. .I. tttno.ophyl/n. 
Cyme twice or thrico dichotomously bmnchcd ; lenvcs bcncath pnlr-colo~wcd or g1;tu- 

cescrnt ; branchlctv pure white ; style stout, distinct, ............... . I .  cyt~tosn. 
As preceding, but stigma sessilc, .................................... I. 71701/ic/tii. 

1. I. GAULTIIEItI~FFOI,IA, 1Cul.z ill Joi1l.11. AS. ~ O C .  Ecllg. 1872. 290. 
HAJJ. Teynsserim, Jlerjiui (Cjriff. 1993). 
Dr .  Hooker identilies this  species \\.ill1 his I. thecrfolin, b u t  in this h e  

is in  enor ,  l ~ i s  I ICW sl)ccies difl'ering greatly not  only in the  texture 
and polish of the  le;~ves, but  still nlore so in the  i~~llurescence, doubly 
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larger flowers, and very long pedicels (in my species they are only about g 
lin. long). 

2. I. G o ~ a ~ a a r ,  Coleb. in. Hf.  Incl. F1. I. 604.-(PI-inos Goclcrynm, 
Ham.  in Wall. P1. As. rar. 111. 35. t. 261.) 

VAR. a. QaNuINa, shoots, pecluncles, anci pedicels shortly puberulgus ; 
calyx more or less pubescent or densely fri~igecl. 

VAR. p. SULCATA, (I. ~Z~lCfltfZ, \ ' a l l .  C IL~ .  4330 ; Hf. Illd. F1. I. 604), 
all parts quite glabrous except the l~uberulous peclicels ; calyx usually pube- 
rulous or only minutely puberulous, tlie lobes sometin~es ciliulate. 

HAB. Var. /3. Not  unfrecluent in the tropical forests from Mnrtaban 
down to  Tenasserim.-F1. Febr. Apr. 

3. I. YACROPHTLLA, Wall. Cat. 4331 ; HE. Ind. F1. I. 604. 
HAB. ? Tenasserim (Helfer), and Mergui (Griff. 2012) teste Hf. 
4. I. CTNOSA, B1. Bjdr .  1149 ; Hf. Ind.  F1. I. 605. 
HAB. Tenasserim (teste Hf.). 
5. I. WALLICHII, Hf. Ind. F1. I. 605. 
HAB. Tenasserim, Tavoy (teste Hf.). 

Daphniphyllum, Bl. 

Co~zspe~tzls of species. 

Calyx persistent ? ; pedicels about + in. long, . . . . . . . . . . . . . . , . . . . . . . . . . . . . D. rr~njzls. 
C a l ~  dcciduous ; pedicels about 1-2 lin, long, . . . . . . . . . . . . . . . . . . . . D. Hi~~lrtlnyolse. 

1. D. MaJUs, AIuell. Arg. in Linn. XXSIV. 76 ; DC. Prod. XVI/1.2. 
HAB. Upper Tenasserim, Amherst (Wall.) F1. F4br. 
2. D. HIJIALAYEN~E, Muell. Arg. in DC. Prod. XVI/l.  4. 
HAB. Not  unfrecluent in the damp hill-forests of the Martaban hills, 

east of Tounghoo, a t  about 5000 ft. elevation. 

CELASTRIXEB. 
Conspectus of species. 

Subord. I. CELASTRACE~E. Stamens inserted outside the  disk. Seeds al- 
buminous. 

* Capsule or folliclc dehiscent. 
x Ov~dcs from thc axis of thc cclls. Lcavcs opposite. 

E v o a y ~ r - 9 .  Petnls frcc. 1)islc fleshy, broad ; cnpsldcs 3-5-lol~cd and -ccllcd. 

JLICI~OTROI~IR. PU~:CLCJ lmited at the base. Disk nonc or annular. Cap~ule 1-ccllcd, 2- 
valved. 

x x 0 ~ ~ 1 ~ s  erect. TJrnvcs nltcl-nntc. 
C E L A S T I I ~ R .  O v i ~ l y  f r , : ~ .  C : I ~ S U ~ C Y  2-4-ccllcd, 1ocudicid:~l. Sccds ,?rillatc. Flowers 

in p:~r~ic.lctr or r:Lcemr;8. 
G ~ s r z r o n r o ~ r ~ .  Ovary corlfll~cnt with the clisk. Cnpsulo 2-3-lobed and -celled. 

Arillus corn~,lctcs, inco~rll,lctc or wanting. Flowers in  cyrncs. 



1875.1 of t h e  Bzcrmese B"2orn. 159 

KVRRINIA. O w r y  free, styles 2. Capsule entire or 2-lobed, I-2-celled, follicle-like 

and slowly dehiscing into 1 or 2 valvcs. F l o w r s  i n  cymes or racemes, or p&cled. 

* * Fruit an indehiscent drupe or berry. 
E L ~ O ~ ~ N D R O N .  Ovary superior, confluent Toibh the disk ; drupe containing a n  1-3- 

cellcd putamen. Leavcs oppositc or nearly so. 

S I P ~ ~ N ~ D O N .  Ovary half-hferior, 5-ccllcd. Berry largc, contilining many pyrcnes. 
Leaves alternate. 

8z'bo,.cl. 11 HIPPOC~ATEACEZ. Stamens 3, ral-ely 2-5, inserted withiu or 

on the dislr. Albumen none. Lcaves opposite. 
* Fruit an indchisccnt bcrry, l-man;v-seedcd. ficcds not winged. 

SALACI,~. Only genus. Sc;~nclent sllrubs. Inflorcsccnces aYill31.y. Stamens 3, rarely 
2 or 4, inacrtcd within the disk. 

* + Fruit capsular or samaroid, dehiscent. Seeds winged. 
x Itipe carpels samaroid, 2-valved. Stamens 3, inserted within the 

disk. Scandent shrubs. 
HIPPOC~ATEA. Ripe carpels usually 3. Seeds usually winged a t  the lower end. I n -  

florescences terminal or terminal and axillary. 
x x Fruit a capsule. Erect trees or shrubs. Stamens 5, inserted on 

the disk. 
LOPHOPETALUN. Capsule 3-4-celled and -lobed, loculicidal. Seeds winged all round. 

Not gland-dotted. 
KOKOONA. Capsulc 3-celled and -lohcd, loc~dicidal. Sced winged a t  the upper end 

only. All herbaceous parts gland-dotted. 

Evonymus, L. 

Co~tspectzcs of species. 

s1r6g. 1. E v o ~ r ~ q s .  -ovules 2 in each cell. 
* Blo\rers solitary or clustcrcd in thc arils of the leaves. 

Flowers nearly 5-6 lin. across ; pctals fringed ; capsules sharply angular, on +1 in. 
long pcdmlcles ; leaves glossy, entire, ........................... -3. J o ~ ~ n t r i c ~ r s .  

Capsules global;lr, obtusely lobed, very shortly peduncled or almost sessile ; leal-cu 
grecn, opaque, ................................................ E. cnlocnrylts. 

* * Flolvcrs in  dicliotomous cymes. 
x Branchlets tcrctc or ncnrly so, or somewhat compresscd. 

Flowers small, usually 5-mcrou~ ; petals entirc ; cnpsnlcs angular ; leaves scrrulate 
upwards, . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3. ~ I N ~ c , .  

x x Urnnchlcts shar1)lg 4-cornerccl or alnlost minged. 

Flowers small, in very slender cylucs ; capsules smull, snlooth, .......... E. G~.(o;l]illrii. 

Silly. 2. GLYPTO~ETALUN. Ovules solitary in the  cells. 
Bark rcd ; pctt~ls 4, grccldsh p~urplc, concave-orbicular, nrit,llout groovcs ; caysulcs \-cry 

rongh from scurfy fissnrc~ i~llcl nrarts, .......................... E. s(.fr.,.ocvoplra. 

1. E. J ~ v a ~ r c u s ,  1$1. Bydr. 11-IG ; Bcnn. in Horsf. P1. J;lv. ynr. 130. 
t. 25 ; Elf. 111d. k'l. I. 607.-(E. Btr~tcnwrrs, Micl. S U ~ ) ~ , ~ .  F1. Sulu. 513). 

E I ~ B .  ~ro;ic:Ll forcsts of Tel~nsseriin, from Noulnlcin soutllwards.- 
F1. Rlnrch. 

2. E. caLocanrus, I h r z  in Journ. As. Soc. Be l~g .  1572. 200 ; Hf. 
%llll. Fl, I. 609, 
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HAB. Tenasserim (Helfer 1973). 
3. E, GLABEE, ltoxb. Flr Ind.  I 628 ; Hf. Ind. F1. I. 609.-(E. 

garci~tioides, Roxb. HBC. ; E. Tinzove~zsis, Laws. in  Hf. Ind.  F1. I. 610, 
non Zipp.). 

HAB. N o t  unfrequent in the  tropical forests of N a r t a l a n  and Tenas- 
serim, rare in those of the eastern slopes of the  Pegu Yomah ; also' ~ l l i t t a -  
gong.-F1. March, Apr. 

4. E. GRIFFITHII, Kurz  in  Journ.  As. Soc. Beng. 1872. 73 ; Ind.  F1. 
I. 611.-(H;I,pocratea anguZata, Griff. Not .  Dicot. 473 ,  t .  581. f. 1). 

V A ~ .  a. QENUINA, petioles tliick, hardly 3 lin. long or the leaves almost 
sessile and obsoletely serrate. 

Van. p. DUBIA, petioles slender, 2-3 lin. long ; leaves entire or nearly 
so. 

HAB. Var. a. Ava, on rocks at  Loonltarim and Delvi Netnpean on the 
North from Assam (Griff. 1977) ; var. P. not unfrecluent in t l ~ e  dainp hill- 
forests of the  Nat toung ranges in Martaban, east of 'l'oungoo, a t  6000-7000 
ft .  elevation.-Fl. Apr. ? 

Van. p. will prove a distinct species, bu t  as my specimens are in very 
young bud only, I am unwillirlg t o  establish the  species until better mate- 
rial comes t o  liand. 

5.  E. s c ~ ~ n o c a n ~ u s ,  Kurz  in Journ. As. Soc. Beng. 1872. 299.- 
(Glyptopetnlum sclerocavpunt, Laws. in H f .  Ind,  F1. I. 613). 

HAB. l h t h e r  rare in  the  tropical forests around the ICambala toung 
of the  central Pegu Yomah.-F1. Pr. FeLr. 

Microtropis, Wall. 
Conspectus of species. 

x Cjmes not much longer than the petiole, robust and cromdedly-flowered. 
Leaves coriaceous, smooth ; capsulcv + in. long, grey, . . . . . . . . . . . . . . . .iV. y~lnrci/lvolin. 

x x Cymes much longer than tho petiole, lax and dichotomously branched. 
Leaves smooth, glossy above ; peduncle vlcnd~r, 1-1+ in. long, . . . . . . . . . ,411: Biurrlcis. 

Leaves coriaceous, wrinkled especially above, opaque; peduncle 4-2 in. long, 
. .lU. lo~zyz~olia. 

1. M. GARCINIFOLIA, Wall. ap. Wight  Icon. t. 76l.-(Evony?1zz6s 
ga~cinifol iz~s ,  1CoxL. E'l. Ind. I. 629 ; JL disco lo^, Wall. Cat. 4337 : Iif. 
Iiid. FI. I. GI4). 

HAB. llather frequent in the  damp hill-forests of Martaban and 
Tenasserirn, a t  5000 to  7000 St, elevation.-F1. March. 

2. M. BIVALVIS, \Val1 Cat. 4340 ; Hf. Ind. F l .  I. 61P.-(CelasZv2cs 
bivulvis, Jaclc. ; Boxb. FI. Ind .  ed. 1. 11, 3'39). 

HAB. TI-opical forests of 'I'enassel~im, from Moulmeil~ sout11wards.- 
F1. Febr. and Sept. ; Fr. Octob. 

3. M. JJONOIFOLTA, Wall. in Journ .  As. SOC. Beng. 1873. 65. 
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HAB. Tenasserim, from Moulrnei~i District (Dr. Brandis) down to  
Tavoy (Wall).-Fr. Octob. 

The specimens in Brandis' herbarium have smaller and rno1.c obtuse 
leaves. 

Celastrus, L. 

Conspectus of species. 
Panicles slender, terminal ; capsules 3-celled with 3-6 sccds, . . . , . . . . . . C. pn~ricrtlntris. 
Cymes robust, forming usually axillary and terminal spurious panicles ; cnpsulc 1-cc1lr.d 

and 1-seeded,. . . . . . . . . . . . . . . . . . , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . C, ~ ~ t o ~ t o s p c ~ ~ , r ~ t n .  

1. C .  PANICULATA, Willd. sp. 111. I. 1125 ; Roxb. 3'1. 111~1. I. G21 ; 
Wight  Ill. t. 7 2  and Icon. t. 1 5 8  ; Hf. Ind. 3'1. I. 617.-(C. ~~tztltl/lora, 
Roxb. F1. Ind. I. 622 ; C. nzctans, Roxb. 1. c. 623). 

VAE. a. BENUINA, all parts quite glabrous or nearly so. 
Van. p. PUBESCENS, (C.  pubescens, Wall. Cat. 4303), leaves beneath and 

the  petioles pubescent ; panicles densely puberulous. 
HAB. Not  unfrequent in the leaf-shedding forests all over Pegu, espe- 

cially in the drier parts ; var. P. Pegu, Prome hills.-F1. HS. ; Fr. Sept. 
Octob. 

2. C. MONOSPERMA, ltoxb. F1. Ind. I. 625; Hf.  Ind.  F1. I. 618. 
HAB. Ava, I-Chalihyen hills, Ponsee (J. Anderson).-Fr. 31arch. 
Lawson doubtfully gives Pegu as a locality for C.  stylosa, Wall., but 

this is very probably a mistake. 

, - Gymnosporia, WA. 

Conspectus of species. 
Unarmed ; leaves oblong-lanceolate to Innceolate, finely acuminato, , . . . . . G. neror i i~~n tn .  
Un:~imcd ; leaves obversely lanceolate, . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . G. oblariccolnta. 
Armed, the spines lcnf- and flower-bearing ; leaves obovate, blunt to almost notched, 

; . G.  v,iorrotn~zn. 

1. G. ACUMINATA, Hf .  Ind. 3'1. I. 610. 
HAB. Ava, Khalrliyen hills.-F1. Apr. 
2. G. OnLANCEOLATA, Laws. in Hf. Illd. F1. I. 619. 
HAB. Burma11 (Griff.) teste Lawson. 
Barely recognisable by the meagre description given. 
3. 'G.  MONTANA, Laws. in Hf. Ind.  E'l. I. 621  excl. syn. Lam1i.- 

(Celastrus nzo~ttnwus, Roxb. F1. Ind. I. 620 ; Wight  Icon. t. 352) .  
H a .  Pegu, without locality (Dr. Brandis), probably Prome ? 

Kurrimia, Wall. 

I. K. R O ~ U S T A ,  Kurz in Journ. As. Soc. Beng. 1870. 73. (Ccltrst~.ris 
~obustus,  Roxb. F1. Ind. I. 626 ; X. pulche~.l.i~tta, Wall. Cat. 4334, ~~ouiprb 
gtud~~z  ; Hf. Ind. FI. I. 622). 

2 1 



162 S. Kurz-Contributions tolunrcls cc Xnozoledge [No. 3, 

HAB. Rare in the tropical forests along the eastern slopes of the 
I'egu Pornah ,  but frequent in those of Msrtaban and Tenasserim; also 
C1iittagong.-F1. Febr. ; Fr.  Apr. Aug. 

Siphonodon, Griff. 

1. S. cmasTnms, Griff. in Macl. Calc. Journ. IV. 247. t. 14 j Hf. 
in Linn. Trans. XXII .  t. 26 ; Hf. Ind. F1. I. 629. 

HAB. Frequent in the tropical forests of the eastern slopes of the 
Pegu Yomah ancl of Martaban.-F1. Jan. to May. 

Salacia, L. 

Cofzspectzls of species. 
* Cy~rzes perlu~zclerl nmb diehototrlottsQ/ b~.n~/chcrl,  ~rszrnlly sAort. 

Bmnchcs terctc ; pediccls thick, 6-8 Lin. long ; sepals not ciliate ; filamcnts vcry short, 
cornplanate and reflexed, ........................................ S, lo~tg!folicc. 

C p c s  4 in. long ! divaricate, ....................................... .8. Gt.tfit/tii .  
Gmnrhrs marked by clecurrent lines and more or less angular ; pecliccls about 4 lin. 

long, slcnder, arising from the globosc ru5ty-bmcteolcd ends of the cyme-bmnchcs ; 
scpals fringcd ; filaments nearly + lin. lor~g, tcrctc and erect, ......... .S. tortuosn. 

* * Flozrers sp?.inglitrgl f rom N P Z  ax2.iZln1.y sessile ttrbcrde or w a v t .  
x Flowers large ; petals about 3-4 lin. long. 

PcdiccL 2-3 lin. thick ; leaves large, coriaceous, .................... S. gm~zrltyoo,.a. 
x x Flowers minute or small, the petals less than 2 lincs long. 

t Leaves turning brown or dark-colo~wcd in drying. Filaments 
vcry short and complanate. 

Eranchlcts dark-brown, corky-lenticcllate ; leaves cnt;fe ; sepalu ciliate ; ovary cells 2- 
ovulrd, ........................................................ S. uer.t.rrcosn. 

Branrhlcts pale-coloured, sparingly lunticellatc ; leaves serrate ; berries as large as a 
crab-apple, 2-3-seeded ; sepals not ciliate, ...................... 8. Ro.~btwyhii .  

t t Leaves turning yello~vish or pale grccn i n  drying. 
0 Petals clawed ; filarncnts tcretc, slcndcr. 

Petals about a line long, clawed ; peclicels as long or longcr than tho petiole ; bcrrics 
1-seeded, ...................................................... S. prbioiilcs. 

0 0 Petals sessile ; filamcnts very short and clilatcd. 
.................................. Pefircls fern, short, 1-1 lin long, S. j ~ z ~ c s c c ~ ~ s .  

.................... Pcclicelu numcrous, slender, longer than the petiolc, S. ~rlrllt@ot~n. 

1. R.  LONC~IFOLIA, Wall. PI. AS. rar. 111. 1832. 47. t. 2'1'8, non Hf. 
cqjus homonymum in 8. ilIaingnynnn~)z est rnu tandum.- (S .$~l ' ih~f~~~(~ ,  
l l ' igl~t  Ill. 1840. I. 134 ; IIf. Ind. E'l. I. (329). 

HAB. Tenasserim, BIwgui (Griff. 855/1) ; Moulmein District (Fal- 
coner).-Fr. Jan. 

N. 3.-Lawson 11as a AS. arifithii  (Hf, Ind. F1. I. 629) t o  wl~ich lie 
accribcs clivnricnte cyrnea 4 in, long, but liis brief plirase does not enable 
ule to form ;In idea of t l ~ c  plant. C a n  i t  bc S. J iank .n ,  Miq. ? 

2. 8. !romuosa, Cfrifr. Not Dicot. 471. t. 581. f. 2. 
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HAB. Tenasserim, from nloulmein District clown to  Mergui (Griff. 
s99).-PI. J a n ,  to  &larch. 

3. S. anaNDmLona, ICurz i n  Journ. As. Soc. Beng. 1872. 300  ; I-If. 
Ind. Fl.  I. G2G. 

Han .  Tenasserim (Helf. 898). 
2. S v s n n u c o s ~ ,  Wight  Ill. I. 1840. 134 ; Hf.  Ind.  F1. I. (32s.-(8. 

polyanthn, ICorth. Verh. Natuurk. Gescli. Bot. 1539-42. 152 ; S. sp. G r i E  
Not.  Dicot. 471). 

I-IAB. Frequent in the  tropical forests, from nlnrtaban, east of Toun- 
glroo, clow~l to  Tenasserirn as far as Mergui (Griff. 88S).-3'1. J a n .  ti Marc11 ; 
Fr. Apr. 

5.  S. R O X B U ~ ~ ~ I I I I ,  Wall. Cat. 4217 ; Hf. Ind.  F1. I. G27.-(Johlrii6 
scclncioides, Rosb. F1. Ind. I. 1 G Y  ; 8. n~e~~zbralzacea, Laws. in  Hf.  Ind.  P1. 
I. G27). 

HAD. Tropical forests of Te~iaseerim (Helf. SOG). 
Lawson gives Mergui, R9ouln1lein, and tlle Andamans as localitics for 

S. vi~al'7zen, Wall. Cat. '7267, wl~ile lie oinits Penang and Malacca (Grilt: 
!loo), the original localities. IVitliout seeing Eur~nese  specimens I liesitate 
t o  adopt t l ~ e  species as Burmese. 

7. S. P ~ I N O I D E ~ ,  DC. Prod. I. 571  ; Griff. Not.  Dicot. 4 7 0 ;  lVig11t 
Icon. t. 321 ; Hf. Ind. F1. I. G ~ G . - ( J o ~ I ~ ~ c L  Co~~o~~~ir~llZeZin~ta, lloxb. L1'1. 
Ind. I. 169 ; 8. ZntiJblin, Wall. Cat. 4222 ; I-lf. Incl. FI. I. 629. pp.) 

HAD. Frequent in tlie tidal forcsts, all along tile coast, from C11itti~- 
gong and Pegu dowu t o  Teuasserinl and the Andamans.-F1. Jell. ; Ir'r. 
March to  June. 

This is one of those species tha t  grow under tile influence of tlre scn as  

well as in tlie interior of India, ml~ere it rccurs in thc s to~ry drier tracts. 
8. S. FLAVESCENS, Kurz  in  JOU~II. AS. SOC. 13en~~.  1872. 300; llf .  

111d. F1. I. 625. 
HAB. Tenasserinl (Helf, 507) ; Tavoy. 
9. s. ~ I U L T I ~ I ~ O I I A l  IVigllt 111. 1. 134 ; IIf. 111d. v l .  1.  G27.-(S: 

u~yrf~yolirc, GrilY. Not  Dicot. 450 ?) 
1-Ian. Tcnnsscrim, If ergui (Grifl'.). 
I liavc not sccn this species. 

Hippocratea, L. 
Co~zspcctlcs of spccirss. 

x l'(>t:lls ;1-1 lin. long, in~bricntcd in the bud. 
I't4:tls :thotit 4 ]ill. lung ; lunvcs gl:iucous, . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17. I,I,I. , . , , .  
1'c1;11~ i1b01lt :l line 1011~ ; 10:ivcs turning bro\vn in clryilrg, . . . . . . . . . . . . . . I L  . / ir.~,, t ,a, .~ , is .  

x x 1'ct;lu nl~olit 2 lin. long, v;tlv:~tc III tllc 11utl. 
lilu~rcrd outsidc :rnd i~iflurcsccrlcc grc!yiuh pubcrous ; c:rrpc.ls lilic;ll.-oblo~~g, 2-3; ill. 

1011g) I . . .  . * * -  .... a * . .  . - . . e n  . n . .  .... s....... a , .  .... ,., ,.,, , , I f . ~ / / , ~ ~ ' ) . , / , , l l l , i ,  
I'cl;tlu iuuido dcnucly greyish h:tiry, . . . . . . . . . . . . , , . . , . . . . , , , . , , , . , , , . . , . &, LoLLl'i. 
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1. H. INDICA, Willd. sp. pl. I. 193 ; Roxb. Corom. P1. 11. t. 130 
and F1. Ind. I. 165 ; Hf. Ind. F1. I. 624. 

HAB. Rather rare in the open forests of Martaban, east of Tounghoo ; 
Tenasserim.-F1. Apr. 

2. H. FUSCESCENS, KUPZ in Journ. As. Soc. Beng. 1872. 300. , 
HAB. Upper Tenasserim, near Moul~nein (Falconer). 
3. H. MACRANTHA, Uorth. Verh. Katuurk. Gesch. Bot. 187. t. 39 ; 

Niq. Fl. Ind. Bat. I/2. 599 and Ann. Mus. Lugd. Bat. IV. 153.-(H, 
grandt$o~.a, Mrall. Cat. 42 13). 

HAB. Tenasserim (Helf. 905). 
The disk both in the Tenasserim and the I(h6si hill plant is quite 

glabrous. The species differs from H. obtzcsz~olia greatly in the size and 
shape of the ripe carpels. 

4. H. LOBBII, Laws. in Hf. Ind  F1. I. 624. 
HAB. Tenasserim, Moulmain (teste Lawson). 

Lophope ta lum,  Wight. 

Conspectus of species. 

* Petals frivgedly crested or Za~~zellate on t h  wgq~ersicle. Disk 5-lobed. 
Flowers nearly + in. i n  diameter ; crest of petals fringed, .............. L. $jirrzbriatum. 

* * Petals naked, 3 8  a dried state often Izcrnb~g zuri~tkled or corrzcgate on the inner 
face. 

x Panicles glabrous. Disk smooth, in a dried state often conspicuously 
wrinkled. Leaves elliptical to ovate. 

Panicles brachiate, stiff and squarrose ; flowers about 3 lin, in dizmeter ; disk wrinkled, 
, , L. FVallicl~ii. 

As preceding hut panicles larger and slenderly branched ; flowers about 2 lin. across ; 
.................................................. disk minklcd, L. littorale. 

Apparently the same as the preceding, but the disk said to be entii-cly covcrcd with 
............................................ '' lobulate marts," L. celastroi~e~. 

x x Paniclcv while young covered with a rusty coloured or greyish to- 
mentum. 

Leaves lanceolatc to oblong-lanceolate ; petiole 3-4 lin. long ; flowers about 1-19 
.......................... lin. across ; disk smooth or ncarly so, L. jloriblcjtdurn. 

1. L. FIJIBRIATUU, Wight 111. I. 178;  Hf. Ind. F1. I. G15. 
HAB. Lower Pegu, Poungleen (Dr. Brandis), and Martaban (Yoonze- 

leen, &c.) clown to Tenasserim, Mergui (Griff.).-FI. March. 
2. L. ~VALLICHI~,  Kurz in Journ. AS. SOC. Beng. 1872. 299; Hf. 

Ind. F1. I. (315. 
Elan. Common in the open, more especially in the eng-forests, 811 

over P e p  and Martaban down to Tenasserim.-F1. Jan. March ; Fr. 
BI n r c l ~ ,  Apr. 

3. L. LJTTORALE, (K07coona l i t to ra l i s ,  Laws. in Hf. Incl. Fl .  I. 617). 
1 1 ~ ~ .  I11 illu~~clated low lands of the Pazwoondou~lg river of Yegu ; 
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in Upper Tenasserim apparently frequent.-F1. Febr. March ; Fr .  March, 
Apr. 

Very close 10 the  preceding, bu t  differing by  its smaller flowers and in 
the slenderness of the  peduncles and pedicels, as also in i ts  growtli in low- 
lanck inundated during rains. Lawson ascribes sublamellate petals t o  this 
species, while they are simply longitudiilally corrugate in the  Burmese speci- 
mens, and hence I suspect tliat he has made up his phrssule (for a clescrip- 
tion it cannot be called) from Malayan specimens, quite ovcrlooking the  
fact that  \Vallicli's No. 6520 all came from Burma. H e  also still ascribes 
t o  the  genus Lopl~opetnlzcm '( rarely winged, arillate seeds" and a " fleshy 
albumen," all characters which are applicable t o  the  genus if taken in the  
absolute negative. Wight  erroneously included the  Evo~zynzus grandtJo~.zcs 
in Lophopetnlum and drew the characters of the seeds from it : whence tlie 
confusion which I have already pointed out in Journ. As. Soc. Beng. 1870, 
p. 73. On account of the  dotted vegetative parts and the seecls being 
winged a t  the upper end only, I now prefer keeping up t h e  genus Xokoonn 
Thw. Lawson has also a L. celnstroides from Upper Tenasserim and Pegu, 
the description of which does not enlighten one much as to  the  characters 
wherein i t  differs from the above otherwise than  by the  lobulate warts of 
tlie dried disk. 

4 L .  FLORIDUNDUM, Wight  Ill. I. 178 ; Hf.  Ind.  F1. I. GIG.-(Hip- 
pocraten pentamira, Griff. Not.  Dicot. 472). 

H ~ B .  Tenasserim, Mergui, in dense forests and along the coast of the 
island Madamaca ($lriff. 197v2).-F1. Decb. 

Dou6tjbl species. 

1. L. FILIFORME, Laws. in  Hf.  Ind. F1. I. 616. 
HAB. Tenasserim, Mergui (Griff.) teste Lawson. 
Not  seen by me, bu t  hardly belongs t o  this genus. The  cupular dislc 

points t o  Hz$pocmtea, but  the number of stamens is not given. 

R HAMNA C E a .  
Conspectus of  genera. 

Trib. I. ZIZYPHEA?. Drupc containing a solid 1-3-cellcd putamen, or thc fruit a 
cap~ule or indchiscent nut. Ovary superior or half-superior. Disk filling tho 
calyx-tube. 

* Ovary half-sllpcrior or superior. Fruit n nut, chy, colinceous, 1-cellcd 
and 1-sccdecl, or a capsulc. (Vc~rtiln.qi)~crc). 

VENTILAOO. Nut  prodiiccd into a long terminal wing, indchisccnt. 
S~IYTHEA. C a p s u l ~  lnnceolntc or urn-shaped, 2-valvcd. 

* * Ovary superior. Drupe flcshy or dry, with an 1-3-ccllcd hard 
putnincn. (Zizypltem gcttlcirtm). 

Zrzrr~rus.  Lcnvcs pnlmntcly 3-5-nerved. 
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BERCHEMIA. Leaves pennincrvcd. 
Trib. II. RHAiUNEB. Fruit clry or clrupaccous, containing 3 (rarely 2-4) indchis- 

cent or 2-valvcd cocci. Ovary superior to inferior. 
* Ovary superior or half-superior. Drupe flcshy or dry, superior. Disk 

flcshy, i X h g  the calyx-tube. (Rhatrzjlecc ve2.c). 
SAGERETIA. Flowers in terminal panicles. Leaves opposite or ncarly so. 

< 
SCUTU. Flowers in fascicles or umbellets. Leaves opposite or ncarly so. 
COLUBRMA. Flowers in cymes. Leaves alternate. 

* * Ovary and fruit inferior, thc latter cromncd by the calyx-limb. (Go~lnl/iecc). 
APTEROX. Styles 2. Fruit globose, not winged. Flowcrs clustered, in tcminal 

paniclcs. 
GOUAXL~. Fruit dry, 3-cornered or -winged. Flowers spicate or raccmosc, paniclud. 

Ventilago, Gartn. 

Conspectus of species. 

x Calyx adnate to.the drupe, small and basilar. 
Flowcrs in slendcr simplc or branched racemcs; not indistinctly puhcrous, thc wing 

only 1-1; in. long. ...................................... V. A%cl,.n.y~rrtcorn. 
x x Calyx a h a t e  to the clrupe for g-4 of its lcngth, and forming there o 

prominent ring. 
0 Flowcrs and more or less yellowish pubescent or tomcntose. 

Racemose panicles and flowers tomentose ; fruits puberulous, the wing 1i-1 in. long, 
the calyx reaching the middle of the nut, ........................ V. crrlyciclatn. 

0 0 Fruits quite glabrous, even mhcn young. 
A l l  parts glabrous ; nuts about 3 lin. in diameter, thc calyx, rcaching tho middle and 

forming a sharp ling there, the w h g  rounded at<-he apex, . L ....... V .  Iciocntyra. 
Glabrous ? ; nuts nearly 3 in. across, thc calyx broad and flat, occupying only thc basal 

...................... part of the nut, the wing shortly acurninate, V. iU(ri~/gtryi. 

1. V. MADRASPATANA, Gaer tn  F ruc t .  I. 223. t. 29 ; Wight Icon. t. 
514 ; B t h .  i n  Linn.  Proc. v. 76 ; Ef. Incl. 3'1. I .  631. 

HAB. Tenasserim, Moulmein t o  Mergui (Griff, etc.) teste Bth .  

2. V, caLycur,aTa, Tul. in Ann. d. sc. na t .  4 ser. V I I I .  121; Btli. 
i n  Linn.  Proc .  V. 76 ; Hf. I n d .  3'1. I. G31, excl, syn.  7? ~aacrn~ztlrn.-(Ye~~li- 

lug0 iKaderaspatana, IZoxb. Corom. P1. I. 55. t. 76 a i d  E'l. Incl. I. 689, no11 

Gaertn.). 
HAD. N o t  unfreqnent in  t h e  open, especially t h e  ens-forests, a ~ ~ d  in 

the dry  forests of Prome, Pegu,  and  Mar taban  ; also Avn ; 'l'ennsseriul, 

teste Lawson.-F1. NOV. ; Fr. March,  Apr. 
3. V. LEIocaItPa, Bth, i n  Linn. Pruc.  V. 77 ; Hf. Iud .  Fl. I. G31. 
I-IAB. Tenasserim. 

4. V. MAIN~AYI, Laws. in Hf. Ind.  F1. I. Gal. (F: sp. GriE Nu l .  
Dicot. 4.92). 

HAB. Tenasserim (I-Zelf.) ; 9Iergui (Cfrifi.) tesle Lawsoli. 
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S m y t h e a ,  Scem. 

1. S. c a L r I c a n P a ,  ICurz iu Journ. As. Soc. Beng. 1872. 301 ; X€. i n  
Ind. F1. I. G32. 

HAB. Tenasserim ( Helf. 2026/1). 

Zizyphus, Juss. 

Colzspectz~s of species. 

* Flon.crs in nx i l l~ry  cynxcs or clnstcrs. 
0 Learcs more or lcsv tomcntose or pnbcsccnt bcneath. Drupes sappy, 

quitc g1:ll rous. 
Lrnrcs co~iaccous, dcnscly fulvous or whitish tomcntosc bencnth, glabrous above ; drupo 

- -- in. long, thc putluncn 2-ccllcd ; crcct sluub or t,rcc, . . . . . . . . . . . . . . Z .  jrljrrbn. 

Lcnvr~s mcml,mnons, abovc thinly bcncath dcnscly silky pubescent; clrupe the size of 
a pca, the pntamcn 1- rarely 2-ccllcd ; erect or scnnclcnt sluub, . . . . . . . . Z, oe~loplin. 

0 0 Leavcs g13.1~1.011~ or sprinliled with a fcm hairs on the ncrves hcnenth. 
Lcavcs g-rccn, thin chartaceous; d ~ u p e s  while young tawny tomentose, adult woody, . . 2. g labra. 

* * Cymes collcctcd into Icafy or lcnflcss panicles. Drupes moody. 
Lcnrcs glabrous, rigidly chartaccous ; drupes g1311r011s ; climber, . . . . . . . -2. f io~icr~losa.  
Leave3 denscly fulvous tomcntosc or pnbcaccnt bcncnth ; h u p c s  glabrous ; leaf-sh~lding 

tree,. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Z. ?.rtyosrc. 

1. Z. JUJUBA, Lainlr. Exc. Meth. 111. 315 ; Wight  Icon. t. 99 ; Roxb. 
F1. Ind. I. GOY ; Griff. Not. Dicot. 4,91 ; Eclgew. in  Linn. Proc. VI.  201 ; 
Hook. Jou1.n. Bot. I. t., 1 4 0  ; Becld. P1. Sglv. Madr,  t. 149 ; Brand. For .  
p i .  SG. t .  17 ; ~ f .  1~11d.  pi.'^. t32 .  

HAD. Coinmoil in the leaf-sl~edding, especially the  dry and savannah- 
fol-csts, of Proine and Ava, less frequcnt ill those of tlie other pro\~inces ; 
also frequently cultivated in and arouild villages.-F1. Aug., Sept. ; Fr. 
Octob. to  Jan .  

2. Z. OENOPLTA, Mill. Dict. No. 3 ; Roxb. F1. I11d. I. 611 ; Hf. Ind. 
F1. I. G34, excl. syn. 2, albens, Rosb.-(2. N q ~ c c n ,  l iosb.  F1. Ind. I. Gl3, 
non L ) .  

Van. a. a r , , i n n s s c m s ,  leaves green on botli sidcs, shortly nnrl t l~ in ly  
pubescent. Usually n straggling slil~ub. 

Van. P. P m t u u a I m s c m s ,  leaves tawny villous beneath ; usually n lofty 
climber. 

Van. y. rEDIcmT,anrs (2. pedicellnvis, Wall. Cat. 412 1,3), as preceding, 
bu t  cymes longer pcdunclecl and lnrgcr, pedicels about 3 lin. lo~lg. 

Dan. Coinillon all over Burma and tllc n<jacent islancls, as well in 
the  leaf-sliedding as in tlie evergreen forests ; var. P. is a lllorc so~t l l t ' ru  
form, frcquent ill Martaban, Tenasserim, the Andnnlans, ctc. ; var. y. in 
Pro1ne.-F1. Sept. OctoL. ; lpr. C .  S. 
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3.  Z. GLannA, Roxb. F1. Ind. I. 614.-(2. HorsJieldii, Miq. F1. Ind. 
Bat. I. 643 ; 2. venulosa, Wall. Cat. 4235). 

HAB. Frequent in the tropical forests, all over Burmah, from Ava and 
Chittagong down to Tenasserim and the Andamans.-Fr. C. S. 

Prof. Lawson has created not a little confusion as regards this species. 
Without taking the trouble of studyiiig Roxburgh's description, lie Lased 
his identification upon Wallich's No. 4242 (doubtfully marlied as 2. glabrn), 
which is probably a glabrescent form of 2. rugosa and has nothing what- 
ever to do with Roxburgh's plant. A t  the same time he makes quite a 
mhlange of 2. funiculosa, t o  which he refers not only the true 2. glab~a ,  
but  also, apparently, 2. subpuinpuenervia, Miq., from Malacca (Maingay 
No. 412, a variety with smaller glabrescent drupes),-both species a t  once 
distinguishable from i t  by the axillary cymes. 

4. Z. FUNICULOSA, Ham. in Wall. Cat. 4234 ; Hf.  Ind. F1. I. 636 pp. 
HAB. Ava, Khakhyen hills. 
5. Z. RUGOSA, Lamk. Enc. Meth. 111. 319 ; Wight Icon. t. 339; 

Etf. Ind. F1. I .  636 pp. (2. latfolia, Roxb. F1. Ind. I. 607). 
HAB. Frequent in all leaf-shedding forests, more especially in the 

open ones, all over Burmah, from Ava and Martaban down to  Tenaaserim. 
F1. March, Apr. ; Fr .  May. 

Dou6tful species. 

1. Z. TOMEBTOSA, Roxb. F1. Ind. I. 611. 
HAB. Chittagong, where i t  is used for fences., 

< 0 -  

Berchemia, Neck. 
Conspectus of species. 

Leaves 2-4 in. long, the petiole 9-1 in. long ; panicle ample, terminal, . . B. floj~ol.ibrcrzd~. 
Leaves 1-14 in. long, the petiole about 3 h. long ; racemes axillary, . . . . B. poly~hyl l f l .  

1. B. FLOBIBUNDA, Wall. Cat. 4256;  Hf. Ind. F1. I. 637.-(Zizy- 
phzcsJEoribunda, Wall. in Roxb. F1. Ind. 11. 368). 

HAB. Ava, Khakhyen hills (J. Anderson). 
2. B. POLYPHYLLA, Wall. Cat. 4259 ; Hf. Ind. F1. I. 638. 
HAB. Ava, Taong dong (teste Lawson). 

Sageretie, Brong. 

1. S. THEEZANS, Brongn. in Ann. d. sc. nnt. 1 ser. X. 3GO; Hf. Ind. 
F1. I.  641. VAR. P. DIOSPYRIFOLIA, Lams. in Hf. 1. c .  462. 

HAB. Ava.-F1. Octob. 

Scutia, Comrn. 

1. Sc. BCYRTINA, (Rhamnus myrtinus, Burm. F1. Incl. 17GS. G O ;  
Rhunlnua circumecZssue, L. f. Suppl. 1781. 152 ; Itoxb. Pl. Ind. I .  603 ; 



1875.1 oJ the Burmese B o r a .  1GD 

Scutin Indica, Brongn. i n  Ann. d. sc. nat.  X. 369 ; Wight  111. t .  73 ; Hf. 
Ind.  P1. I. 640; Rhnjnnus lucidus, Roxb. 3'1. Ind. I. GO5). 

VAE. a. RETUSA, leaves retuse or blunt. 
Van,  p. ACUTIFOLII, leaves acute. 

, H ~ B .  Var. p. Tenasserim, along the Attaran river. 

Colubrina, L. C. Rich. 
Conspectz~s of species. 

Leaves and cymes glabrous,. ......................................... C. Asirtlicn. 
Cymes and under surface of leaves pubescent,. ......................... C. ~~ltbcscerzs.  

1 .  C .  A s ~ a r ~ c a ,  Brongn. in Ann. d. sc. nat .  1 ser. X. 369 ; Wiglit 
Ill. t. 74  ; Hf. Ind. F1. I. Gh2.-(Ceanotl~us Asiaticus, L. sp. 111. 284 ; 
Roxb. F1. Ind.  I. G15 ; Rhatn~tus ncuntinatus, Colebr. in  Roxb. F1. Ind .  
I. 615). 

HAD. Frequent in the  beach- ancl coast-forests along the  sea-shore, 
from A1.r.zcan down t o  Teilasseriin a i d  the  Andamans.-F1. Febr. ; Fr .  
Marcli Apr. 

2. C. PUBESCENS, K u r z  in Journ. As. SOC. Beng. 1872. 301 ; H f .  
Incl. F1. I. 642. 

HAB. Frequent in the open, especially the  low forests, all over Pegu 
and Nartaban;  also entering the tropical forests.-Fl. March ; F r .  Apr. 
May. 

Apteron, Kurz. 
1. A. L A N C E ~ L ~ O T U N ,  E u r z  in Journ. As. Soc. Beng. 1872. 301 ; Hf.  

111d. F1. I .  648. 
HAU. Upi1er Tenasserim, Moulinein District (Brandis, Falconer).-F1. 

FeLr. 

Gouania, L. 

Conspectz~s of species. 
Leaves g1:tl~rous or ncnrly so, crenate ; raccmcs puberulous, glabrescent : disk glabrous, 

5-hornccl: capaulcs gl;rl~rous, ................................ (2. kptostnc-hyn. 
Leavcs vclvcty above, densely tawny or rusty pubescent boncath, entire ; raccmes rusty- 

tomcntose ; capsules pubcrtdons, ................................ G.  Br.~rt t l i sr , .  

1. G. LwrosTacrrYa, DC. Prod. 11. 40 ; Wight ,  Icon. t .  974 ; GritF. 
Not.  Dicot. 493. t, 685 .  f. 2 ; Hf. Ind .  P1. 1. (343.-(Q. tiliefolia, 12oxb. 
Coron~. P1. I. t .  93. ancl P1. Incl. I .  632). 

Han. Frequent in the inised forests and in shrubberies along streanls 
and nro~uld villgcs,  all ovcr Burma down to  Tenasserim.-F1, Clout! of 12. S. 
F r  C'. H. 

2. G. DII.\XI)ISJI,  I I ; ~ h h l i  in F lor :~  1571. 290, ill ;il~iot.-( 13. intty~.i- 
f b l i c ~ ,  l i u r ~  ill Jou~-11. As Soc. llciig 1S70. 40, not, Lauik.). 

22 
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HAB. N o t  urlfrecluent'in t h e  tropical forests of Martaban and Tenas- 
scrim.-Fr. Febr. March. 

This species m a y  eventually turn out  t o  be only an entire-leaved form 
of G. Jnvanica, Miq., bu t  the  flowers are still u~ikaown.  

c 

AMPELIDEB. 
Conspectus of species. 

VITIS. Stamens free. Ovary 2-celled, with 2 ovules in each cell. Tendril-bearing 
climbers. 

LEEA. Stamens and petals united with the disk. Ovary 3-6-celled, with a solitary 
ovule i n  each cell. Erect shrubs or trees, without tendrils. 

Vitis, L. 

Conspectus of species 

Sufiy. I. VITIS (sens. extens.). Inflorescences branched in the  usual way, 

n o t  dilated and confluent. 

Q 1. Plowers in leaf-opposed or. ax i l lary  trzic cymes. Plowers zrsually 4-me- 
rous. (Cissus.) 
0 Leaves compound, from simple and pedately 3-9 or more foliolate 

to digitate, or if simple-leaved jointed with the petiole (1-2- 
foliolate). 

+ Leaves pedately or pinnately foliolate, very rarely spuriously 
digitate. 
t s t y l e  short, spreadingly 4-lobed, or the 4-lobed or 4-cleft 

stigma sessile. 1 

* Style short, spreadingly 4-lobed a t  the apex. 
Flowers often unisexual. - 

Leavee 3-foliolate ; berries 14 in. in  diameter ; seed obovoid, grooved on the back, the 
. . . . . . . . . . . . . . . . . .  groove with a linear tubercle ; stem bery warty. V.  tliberclrlnta. 

Hermaphrodite ; leaves coriaceous, 3-foliolate, the leaflets very shortly petioluled, 
. . V. assinzilis. 

Flowers unisexual ; leaves sappy membranous, 3-foliolate to pedately 5-foliolntc ; cymes 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  short ;  seeds oblong, smooth,. 17. oxyphylla. 

* * Stigma sessile, 4-lobed or cleft. Flowers often 
uni.qexua1. 

All partir, also the very short cyme, glabrous; leaves 3-foliolate, sappy hcrbaceous; 
. . . . . . . . . . . . . .  pedicel8 short, cymulose ; b e n i e ~  white, pea-shaped, V. rrt~glistifolin. 

Very much as the preceding, but cymes very slender ancl large, puberulous ; sccds half- 
orl,iciilar, broadly and shallowly f u ~ ~ o m e d  above with a long blunt ridge in  the 

. . . . . . . . . . . . . . . . . . . . . . . . . . . .  furrow, the sides transversely rugate, V.  6rnctcolnln. 

UIRIPPOUH or the petioles and cyme often pubernlous ; Icaves pednte, or the ripper ones 
oftr:n 3-foliolate, Happy coriaceous ; bcrries white, the size of a ,  cherry or sm:tller ; 
~ ~ e c l s  obovoid-oblong, rugitlose, broadly and shallowly furrowed on thc back, . . V. lrrnccolnt~ifl. 

Olal ,~  011s ; leaves pedato, herbaceous-tloshy ; pedicels 2-3 lin. long, umhellulate ; berries ........................................ \,lack, the ~ i z e  nf R pert, V. stvruldf l .  
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Very much as the preceding, but young shoots and ~e t io les  rusty hirsute ; leaves s1)ur- 
.................................................. iously digitate, V.  obtecta. 

t t Style simple, entire. 
* Leaves all 3-foliolate. 

.... Glabrous ; cymes leaf-opposed, glabrous ; leaves glaucous boneath, V .  se~r~ico~.rEnln. 
All parts shortly puberulous rarely glabrous ; cymcs axillary or on nxi1l;try slloots, 

puberulous, .................................................... v. t' ?lblifi. 
* * Leaves pedate. 

x Cjmes leaf-opposed and spuriously axillary, i. c. 
the cyme teinlinating a n  axillary leafy or leaf- 

less shoot. 
.......................... All parts densely puberulous or pubescent, V. Teysmnnrzi. 

AU parts glabrous ; leaves sparingly pubescent along the nerves beneath, . . 6: Japo)zicn. 
x x Cyme8 truly axillary, long-peduncled. 

Leaflets cuneate-obovate, rather blunt or acute, slightly pubescent along the nerveu 
beneath ; seeds triangular with sharp margins, muricatc on the back,. . V. te)~to'fofolia. 

All parts pnbcscent to almost glabrous ; leaflets finely acuminate ; seeds hemispherical, 
smooth, ........................................................ P. p e h t a .  

+ + Leaves troly cligitate. 
All parts puberulous; cymes axillrtry and tcrminal on axillary shoots; leaflets 1)-2 

in. long ; style simple, ........................................ V .  nlrr~crilntn. 
Leaves glabrous ; leaflets 4-6 in, long, fleshy herbaceous ; cjmes puberulous ; berries 

globose, style simple, bark red, ................................ 7. erythroclarln. 
Leaves glabrous : leaflets 4-6 in. long, coriaceous ; cymes almost sessile, very slenderly 

branched, puberulous ; flowers minute, dioecions ; stigma peltately 4-lobed, almost 
sessile ; weds curved-oblong, ................................ V. cn)r~pylocarpa. 

0 0 Leaves simple or very rarely (in V. A ~ r n ~ ~ ~ a l l n y n ) r n * )  the upper- 
mmzst ones %foliolate. Cymes leaf-opposite (except in  Fr. 7fitlltcA11). 

x Branches and branchlets coinered, sonlctimes almost winged 
and fleshy. 

Branchlets very fleshy, 4-cornered, jointed; leaves small, fleshy, bl~mtish crenate ; 
cymes simple,. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  V. q~inrlra~zgtrlarts. 

Branchlets bluntish 6-angular, thick and glossy ; leaves remotely bristly toothed, long- 
petioled, .................................................... V, pc~ztngo~rn. 

Branchlets sharply 6-cornered ; leaves bristly serrate, herbaceous ; cymes compound, 
peduncled or sessile ; seeds obliquely obovate, transversely wrinkled on the f,~ces, 

. . V-. discolor. 
As preceding ; leaves shorter petioled, while young nppressed hairy on the ncrves be- 

neath ; seeds smooth, obovate, .................................... IT, coostnta. 
x x Branches and branchlets terete or nearly so. 

t Cymes axillary ; branchlets angular ? 
Leares slightly %lobed, glabrous, sappy membranous, large ; seeds globose, smooth, 

. . F. Wallichii.  
t t Cymes leaf-opposed. 

Brnnchlets terete, whitish prdnous ; nll parts glabrous ; seods smooth, ...... V, repcns. 
All parts, especially while young, rusty or tawny tomentose or pubescent, more or less 
-- - -- 

* This species is so near to V. rrpe~as that I should not wondrr if i t  werc to t1u.n 
out to be only nn abnormal stnte of it. 
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glnbrcscent ; leaves sharply acuminate, never lobed ; secds obovntc, shallowly 
lacunose, .......................... ... ........................ V. ndtlrrta. 

All younger parts rusty tomentose or pubescent, glabresccnt ; lcaves largc, often some- 
what 3-lobed, bluntish acuminate, deciduous ; seccls obovate, smooth, , . V. L I I I I I ~ ~ .  

j 2. 6z~forescence a ~nod~~cat iorz  of the lerrdr,il,q, c y ) ) r o s e - 2 i l ,  1~nr1111ose or 
spiked, or more usually the ojle or both t~~~rlr~i l -b)~nr~chcs  tvn~rs$rr~red 

illto n panicle. Flowers 4 -  or more z6sz/n?ly 6-~11crozis. (Eu-Vitis.) 
* Flowers pedicelled, in loose or contracted panicles. 

t Seeds 2-4 lin. long, shallowly grooved and more or less dis- 
tinctly radiately furrowed on the back. 
x Glabrous or nearly so. 

Cy-mose panicles amplc, glabrous, with or without tendrils ; pedicels thick, nearly n line 
long ; leaves 3-5-lobed, the lobes usually acute,. ................... V. Intifolin. 

x x All parts more or less woolly-tomcntose. 
Branchlets, peduncles and usually thg petioles covered with a woolly tomenturn inter- 

mixed with black spreading s t 3  hairs ; leaves almost glabrous,. ....... V, bnl-bnta. 
Branchlets, etc. woolly without black hairs ; leaves lobed to palmately lobed ; panicles 

usually tendril-bearing, short and rather compact ; pedicels very short and thick, 
. . TT. tor~~c~~tosa.  

t t Seeds about a line long, longitudinally 'furrowed on the back, 
almost smooth, glossy-black. 

Branchlets, etc., woolly, without black hairs; leaves tawny woolly beneath, slightly 
lobed ; panicles usually tendril-bearing, woolly, large and lax ; pcdicels very slen- 
der, l& lin. long, ................................................ V. Ing~ata. 

* * Flowers sessile, in spikes, the spikes forming elongate panicles. 
Young parts thinly and fugaceously woolly ; leaves pedately 5-7-foliolate, glabrous ex- 

cept on the nervcs beneath ; spikes in very slender panicles, .......... V. Hclfoi .  
Quite glabrous ; leaves digitately foliolate, glaucous k ~ e e n  ; spikes pubcrulous, forming 

1+2 ft. long stout panicles,. ................................. V, polystctchya. 

Xubg. 11. PTERTSANTHES, B1. Rachis of inflorescence leafy expanded and 
fleshy-membranous, t h e  flowers sessile, unisexual. 

Glabrous ; leaves simple ; a very $lender twiner,. .............. : .......... F', polita. 

1. V. TUBERCULATA, Lams. i n  Hf.  Ind.  F1. I. 656. 
HAB. Pegu (teste Lawson). 
I have not seen this species, and I suspect tha t  i t  is only a large-fruited, 

3-foliolate form of 7. lanceolarin 
2. V. ASSIXILIS, K ~ r z  in Journ  As. Soc. Beng. 1872. 302.-(P; lan- 

ceolaria var. 2, assi?n~lis, Laws. in Hf .  Incl. E'l. I.  660). 
HAB. Not  rare in  the  drier hill-forests of the  Mart:tban hills, east of 

Tounghoo, a t  3-4000 ft. elevation.-F1. March. 
3. V. OXYPHYLLA, \\id]. Cat 6035. 
HAD. Freqnent in t11e tropical forests of the  easte<n slo1,es of the 

Pegu Yomah and the Martaban hills, east of Toung1~oo.-P1. March. 
4. V. LANCEOLARIA, IVall. ap. WA. Prod. I. 128: Wiglit Icon. t. 

177 ; Hf. Ind. F1. I. 660, excl. Byn, 0. feminea; Miq. Ann. Mus. Lugd. 
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flat. I. 78.-(Cisszcs In~zceoZnvia, Roxb. in  Wall.  F1. I n d  I. 430 ; l? mzcri- 
cat@, IVA. Prod. I .  1 2 8 ;  Wiglrt Icon. t .  7-40). 

Van. a LANCEOLlRTh, cymes loose and aml)le, densely puberulous, the 
pe(liccls lollger and slender : petioles and petiololea puberulous (Cisstes Inn- 
ceolnjicl, 1:oxb. 1. c. ; P. Hoolceri, Laws. in Hf.  I11d. F1. I .  661 ?) 

Van. p. TuBmtcnL.mi (Ci'sszcs tzderczclata, B1. Bpclr. 189), cymes 
slrort alld oftell ~0~11~1\~11at c01111)act, lees puberulous or glabrous, the  ~ e d i c e l s  

shorter and tliicker ; petioles, &c., all glabrous ; berries and seeds 
usu;~lly amullcr. 

Hau .  Both varieties, but  more so var. P., common in the  tropical for- 
ests all over RlartaLaii down to  Tenasseriln and the Andalnans ; also alonq 
the eastern slopes of the Pegu Yomall ; Cllitta2ong.-F1. Febr. March ; Br. 
Apr. May. 

Van. a. is in my opinion tlle true Roxburgliian plant, ivllile var. P. is 
Blume's Cisszcs tzrberclelntn. 

5. V. sEnnuLa'ra, Wall. ap. Miq. Ann. Mus. Lugcl. Bat. I .  77. 
(Cissas ser,.zeltcta, Itoxb. 3'1. Ind.  1820. I. 114  ; Cisszcs cnj)~.ioEntte, 12oyle 
I l l .  I-Ii~u P1. t. 26 ; V cap~.iolata, Don. Prod. Nep. 188  ; Hf. Incl. F1 I. 
(359). 

V A ~ .  a. CAPRIOLATA, a11 parts quite glabrous. 
Van. p. sunonfpKu.ra, L1.anclies ancl petioles rusty-pnbescent like those 

of V. obtecta, aiid forming a trnllsitioil to i t ,  the  leaves partially beeo~ning 
digitate. 

HAD. Frequent 6long mountain-streams in the  tropical forests of 
Martaban, up to 3000 ft. elevatioll ; Ava, Khalrliyen llills ; Chittagong ; var. 
p. Ava, I<llalchyen liills -Fr. Febr. March. 

6. V. OBTECTA, IV;LII. Cat. 6026;  Hf.  Ind .  F1. 1. 657. 
HAD. Ava, Iillalrl~gen llills (J. Anderson). 
7. V. s s x r c o ~ i u ~ ~ a ,  IVnll. in Ruxb. F1. Ind. 11. 1S24. 481.-(P. 

Hinzal(~yana, B ~ r ~ l l d .  For. F1. 100 ; Hf. Ind.  F1. I, G5S). 
Valt. (1. snrIconua.ra, Lams. in Hf. Incl. F1. I. 65G.-(P, ser~ticordafa, 

W:111. l..c.) young pal.ts, inflorescence, and leaflets beneath, sllortly and spar- 
ingly hairy. 

VAR. p. R I M ~ L A T A N ~ ,  ( V  Hi?nalnynnn, Brand. 1. c. ;  P. Neilyhc~.- 
TCIZS~S, Wiglit 1 ~ 0 1 1 ,  t .  965 ; A~t~pelopsis H i ~ ~ ~ a t n y n ~ z n ,  Royle Ill. Him. P1. 
140), all parts quite glabrous, leaflets glaucous beneath. 

H a u  Var. p. in the c11.icl. hill-forests of the  Martaban hills, cast of 
Tounghoo, a t  about 3000 ft. e1evi~tion.-Fl. March. 

8. V. T ~ ~ I P ~ L I A ,  L. sl). 111. 293 ; Bth. F1. Austr. I. 8-&9.-(Cksw 
crrj.lzosn, Lal~lk. Diet. I. 31 ; Roxb. F1. Ind .  I 409;  carliosa, WA. 
Prod. I. 127 ; Wight  Icon. t. 171 ; HL: Incl F1. I. GS-1). 

Van. a .  QENUINA, all parts sllortly greyish pubcsccnt. 
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Van,  p. eLABnATA, all parts glabrous or nearly so. 
HAB. R a t l ~ e r  frequent all over Burma, especially in  rubbishy places, 

in lieclges, and shrubbe]-ies, becoming a powerful climber in the forests.-F1. 
R. S. ' 

I follow Miquel in adopting Linnb's oldest name, which is ev ikn t ly  
given in allusion t o  the  trefoil (Trifoliut~t). 

9. V.  TETSMANNI, Miq. in Ann. Mus. Lugd. Bat. I. 82.-(C' zsszcs 

Teysn~nnni, Miq. Suppl. F1. Sumatr.  516 ; P. mollis, Wall .  Cat. 6023 ; Hf. 
I n d  F1. I. 660).  

HAB. Cl~i t tagong (teste Lawson). 
10. V. JAPONICA, Thbg. F1. J a p .  104.-(Cissus Japo~zicn, DC. Prod. 

I. 632 ; C'issrcs leucocar.pa, B1. Bydr. 189 ; Micl. F1. Ind.  Bat .  I/2. 663 ; 
?? cyltzosa, Roxb. in  Wall.  Cat. 6017). 

HAB. Frequent along mountain-streams and on moist rocks in the 
tropical forests of the  Pegu Yomali, and from Martaban down t o  Tenasse- 
rim ; also Ava, Tnongdong.-F1. R. S. ; F r .  J a n .  Febr.  

11.  V. TENUIFOLIA, IVA. Prod I. 129  ; Hf. Incl F1. I. 660 in part. 
HAB.  I n  the  mixed forests of the  Pegu Yomah and Awacan ; also in 

bamboo-jungles of the  Andamans.-F1. May, June .  
Possibly oiily a more luxuriant form of the  preceding species, with more 

obtuse leaflets and truly axillary cymes. 
12. V. PEDATA, Wall. ap WA. Prod. I. 128 ; H f .  Ind. F1. I. 661. 

(Cissuspedata, Lamk. Dict. I. 31 ; Roxb. F1. Ind.  I. 413). 
VAR a. GENUINA, leaves pedately foliolate, pu&so?nt. 
VAR. p. aLaBRaTa, as preceding, b u t  pretty glabrous. 
HAB. Var. a. frequent in leaf-shedding forests and more especially in 

hedges and shrubberies of the cultivated alluvial plains ; var. P. in tropical 
forests of the  Anclamans.--F1. Begin of R .  S. 

13. V. auRIcur,aTa, Wall. ap. WA. Prod. I. 129  ; Wight  Icon. t .  
145 ; Hf.  Ind .  F1 I. 658.-(Cissus azcriculata, Roxb. 5'1. Ind.  I. 411). 

HAB. I n  the  mixed forests of the  Pegu Yomall ; C1iittagong.-F1. 
Begin of R. S.  

14. V. ERTTnROCLADA, K u r z  in  Journ.  As. Soc. Beng. 2572. 301. 
H A D .  N o t  unfrequent in  the  tropical and otlier fol-ebts along streams 

of the  Pegu Yomall and Martaban east of Toung11oo.-F1. March. 
Amongst the digitate species, this comes nearest to P sapownria, Scem. 
15 .  V. caMPyLocanPA, Kurz in  Journ.  As. Soc. Beng. 1872 303 ; 

Hf. I l ld .  F1. I .  G57.-(cisszcs fenzinea, ltoxb. F1. Ind.  I. 410 ? ; Pa111ls 
nlicrantl~um, Wall. Cat. 4938). , 

HAD.  I n  the  tlqopical f o r e ~ t s  of the  slopes on emtern face of I<%lnl)nla 
toung, Pcgu Yornah, a t  1000-2000 f t .  elevation ; Ava, Taong Dong 
( ~ ~ 1 1 . ) - F l  Nov. ; F r .  31%rch. 



Diaecious, ~~emarlrable for its minute flowers, and in  this respect resem- 
bling l? pzcb$'o7*n, Miq. (syn, 7? petliozczcl~r~~is, Lawson). Lawson says 
tha t  it has no tentlrils, but in this he js mistaken. I believe it to  be 
Roxburgh's C. felninen, but not having seen tlle female flowers, I l ibi ta te  
t o  prqnouuce its identity with tha t  species. Lawson conficlently reduces C. 
fe~tzi~zen to  a synol~yrn of P. ln~tceolnrin, but  the digitate leaves alone forbid 
a comparison wit11 it. 

16. V. QUADRANQULL~RIS, Wall. sp. \vA. P1.0~1. I. 125 ; Wight  Icon. 
t. 51 ; Hf. Ind. F1.J.  645.-(Cissus ptcnd~.a~zytclaris, L. Maat .  39 ; Rorb.  
FI. Incl. I. 4,07). . 

HAB. Frequent in wild shrubby and waste places and in the  dry 
forests of the  Prome district ; also Am.-Fl. Nov. 

17. V.  PENTAUONA, Voigt Cat. Hort .  Cnlc. 28 ; KLVZ in Joul:n. As. 
Soc. Beng. 1870. 74 ;  Hf.  Ind .  F1. I. 64G.-(Cisszcs pentayolzn, Roxb. PI. 
11111. I, 408). 

. 
H a s .  Not  unfrequellt in t l ~ e  tropical forcsts of the  eastern slopes of 

the I'egu Yom:~h, and farom C11itt:~gong aacl An.acan clown to  the  Ancla- 
r l ~ a ~ ~ s . - - P l .  Octob. ; Fr.  A l ) r  May. 

I n  Journ. As. Soc. 1. c., I stated tha t  Cisszcs haptntn, nliq. ( = l? has- 
trrtn, Miq. Ann. Mns. Lllgl.  Bat. 1863. I .  85. ,  a sl~ecies w l ~ i c l ~  Lnwson 12 
yearsI:~ter reclrristens V sir!jitltfolin, Laws. in Hf. Ind.  PI. 1875. I. 64'5) 
was identical with P. glnbe~.r i~~ln,  Wall. 'l1l1is is an error, w l ~ i c l ~  arose 
from my 11:~ving solely consr~lted t l ~ e  \Vallicliian specimens of P. ylabey- 
~ i n z o ,  wllich all 1 1 a ~ 1 ~ ~ 1 f t o  be P. I~nstnta. 

18. V. DISCOJ~OR, Dnlz. in I-Ioolr. Kew. Misc. 11. 39 ; Miq Ann. I fus .  
Lugd. Bat. I. 86  ; HF. Ind.  F1. I. (347, rucl, syn. P. costntn.-(Cisszes dis. 
colol., B1. Bjdr .  281 ; Bot. Mag. t. 4763 ; Cisszcs velutilzus, Linden in  
Bot. Mag. t .  5 2 0 7 ) .  

VAR. a, n ~ s c o r ~ o n ,  leaves usually spotted, purglish beneath, on very 
long petioles (a t  1c:~st the lower ones) ; cymes pedri~icled. 

Van, p. SESSILIS, i\'Iicl. in Ann. hius. Li~gil .  Bat. 1. S6, cymes sessile 
and umbe1:~telg br;~nclrecl :il~~e:~.cly from the base. 

I-IAB. Var. (L. frequellt ill the trol,icnl forests ;tnd m'oister bntn1,oo- 
jungles, Ii.om Arracsn, the Peg" Yomall, m ~ d  nIxrtabatl dolvn t o  Tcnnsserirn 
ant1 the And:~~nnns ; var. P. in t l ~ e  Alartaban llills, east of ' l ' o ~ ~ t ~ ~ h ~ o . - l " l .  
I t .  8 ; F r .  C. S. 

19. V. COSTI~TA,  \Vall. Cat. G O l l .  
I n  Not nnf~.c~qr~ent ill the open and the mixed forests of Pegu nntl 

Arr:~cb:n~ ; also nIRrt;tb;r  PI.. H. S. 
20. Jr. JVnr,r,rckrrr, Knrz ill Journ. As. Soc. Beng. 1572. 302, trolr 

I)('. ( Iar(,(t ( ~ o t . ( / ( ~ f ( t ,  1Y:rlI C1:lt ( iq l ! ) . )  

1 1  A\ . :I ,  I~.rn\\l:ttltli \.;~llcy nt i\lenoog. 
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Very near t o  T p n l l i d a ,  WA., as Lawson has pointed out, but  the 
axillary cymes distinguish it from t h a t  species. 

21. V. REPEXS, W A .  Prod. I. 1 2 5 ;  Hf.  Incl. F1. I. 646.-(Cissus 
repe~2s;Lamlr. Dict. I. 31 ; DC. Prod. I. 628  ; ltheecl. Hort .  Malab. VI I .  
t. 48; 7. glauca, WA. Prod. I. 126  ; Cisszcs ylaucn, Roxb. Fl. Ind. I.,,406; 
DC. Prod. I .  628 ; Cisszcs glaucn, Roxb. F1. Ind .  I. 406 ; Cisszcs B11c1netcl~a, 
Steucl. Nolnencl ; Miq. Bl. Ind.  Bat .  Ip2. 005 ; Cisslcs c e r i j e ~ . ,  T. et  B, in 
Natuurlr. TJ-dsch. Ned. Ind.  S S I V .  324). 

HAB. Frequent as well in the  tropical as in the  moister mixed forests, 
all over Burma, fi.om Chittagong and Ava, dowll t o  Teuasserim and the 
Andiunal~s.-F1. 1i. S. ; Fr.  C. S. 

22. V. ADNATA, IVall. ap. WA. Prod. I. 126 ; Wight  Icon. t. 144 ; 
Hf.  Ind .  F1. I. 649.-(Cissus aclnntn, l iosb .  F1. Ind .  I. 405). 

VAR. a. aLasnIon, Miq. in Ann. Mus.  Lugd. Bat .  I. 87, all parts 
more glabrous, leaves only along t%e nerves beneath pubescent. 

VAR, /I. c o ~ n r u a ~ s ,  all parts more or less rusty tomentose ; leaves above 
glabrous or puberulous, beneath wholly or only along t h e  nerves tomeutose. 

HAB. Var. a. rarely in the  hill-toungyas of the  Martaban llills, a t  
3000-4000 ft. elevation ; var. P.  frequent i n  all leaf-shedcliug forests and in 
sllr~~bberies and village-buslles, Inore especially along choungs, all over Bur- 
ma aucl adjacent provinces.-B1. Close uf H. S. ; Fr. H. S. 

28. V. L I N N ~ I ,  Kurz,  nbn Wall.*-(Ci.bszcs vifyi~zen, L. sp. pl. 117 ; 
ltoxb. F l  Ind.  1. 406; P. ~epant la ,  WA.  Prod. I. 1 2 5  ; HI. Ind .  FI. I. 
6413). t l  

HAB. Frequent as well in  the  mixed and open forests as also in shrub- 
beries and grass jungles, all over Burma and adjacent provinces dow11 to 
Tennsseriln.-F1. H. S. and Close of R. S. ; P r .  C. S. 

Lawson identifies l t o x b u ~ . ~ l ~ ' s  Cisszes citiyinen with I? 2n1zatn; but he 
has never formed a clear ~oncel)tion of the difference between the  inflorescence 
of the  Vitis-section alld tha t  of' t l ~ e  Cissus-section : hence the error. 

4 V. LATIFOLIA, 1Coxl). FI. Ind .  I. 661  ; WA. Prod. I. 1 3 0 ;  Hf. 
Ind.  FI. I. 652. 

HAB. Frequent in the  savannahs and savannah jungles, also in s l l r ~ b -  
beries and village woods, but  ratlrer r;tre in the  leaf-shedcling tol.csts, all 
over the  P e p  plains, esl,ecially in the Sittang valley ; also Aadamans, in 
1"restu.-P1. Bpr.  M:t.y. 

N. E.-r viniJL.~.cc, L .  is often seen cultivated by Europeans, and 
is said t o  bear good grapes in Ava. 

* Whosc nxmc has to IJC changcd into I'itis n~tgrllntrc (Cisscls rotgukttv, Lnmk.). Mr. 
C:. 1:. Clark,; inforrrln nlu, th:k my vitis .yicc/(lbili.~ is not i~ clinlbcr, but ;l perfectly crcct 
pr.rr.nni:tl : ~ l , r , n t  2 ft. high, nc;~rly simple, without tcudrils. I t  grows in thc Siklriln 
'11,1;1i only. 
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25. V. nannalra, Wall. in IZoxb F l .  Ind. 11. 478 ; UF. In t l  F1. I. 
651. 

Van. a. OENuINs, lraves o ~ i l y  tllillly l ; l l~;~te  I ~ e ~ ~ c : ~ t l i ,  LL'IcIc I I ; I ~ I . Y  
numerous and co~~r;)ici~oits.  

YAR. p. JEP;ICINSII, leaves entire or lobed, t l~e i r  u n d e l ~ ~ a r h c c  as \\.ell 
as the  stems clel~sely tawny or rusty woolly-tonientose, l~lnclt 11airs very 
sparingly interspersed among the tomentum. 

Han. Frequent in the low and lower inirecl forests, all over Ava and 
Martabail down to  Tennsseriin ; var. P. Ava, 'l'aoiig Dong (Wall.  Cat. 
5904 B.).-F1. Apr. Bky. 

26. V. TouExTosa, Heyne in Roth. Nov. sl). 167 ; DC. Prod. I. 
634; WA. Prod. I. 130; W i g l ~ t  Ill. I. t .  67 ; H f .  I n d  F1. I. 650. 

I-Ian. I n  deserted toungyas of the Martaball I~ills, east of' Toungl~oo, 
a t  3-4000 ft. elevation.-PI. F r .  Alar-cl~. 

27. V. LANATA, LZoxb. PI. Ind. 1 NO; 'FVA Proclr. I. 131;  Ef. 
Ind.  F1. I. 651, excl. syn. C. uili'il~e~(, l tosb.  

HAD. Not  ui~freque~rt ill deserted toungyns of Martabnu and Tennsse- 
rim ; also Ava and Cliitt;igong.-F1. Br. Febr. March. 

28. V. HELFERI, Ln\rs, in Hf. Iiicl. Fl. I. 6G2. 
I ~ B .  Tenauserim (Ilelf. 1341). 
29. V. POLYSTACIIYA, Wall. Cat. 6028; Hf. Ind. P I  I. 6G2. 
HAB. Ter~nsserilll or Andalnnn islands': teste Lawson. 
30. V. PoLITa, Miq in Ann. Mus. Lugd. Bat. I. 95;  Elf. Ind.  F1. 

0 

I. 663. m 

HAB. Tenasserin~, Moulmain (Lobb), teste Lawson. 

DouBtf~ill species. 

1. V. dzrbia, Laws, i n  Hf. Ind.  FI. I. 661. 
~ A B .  Cllittasong ? teste Lan~son.  

. Not recognis:ille froin tlie c1escril)tion alone, tlie more so as La\~rsoll's 
nl.rangement, or I sl~oulcl rather call i t  diunl.r:~~lgel~~ent, of t l ~ e  sl,ccies of 

Yitis is based upon purely tech~iical and inore or less variaGle chnractel.;, 
wi t l~out  reference to 11atur;ll afiillity. Sliould i t  really bc FTilis No. 41 
1-If: and '1'11. Herl). I n d .  orielit., as I stro~iglg suspect, i t  will be a pcdiltely 
foliolate form of V. oxyplrylla, Wall. 

Leea, I,. 

Co~lspectus of sprcic,s. 

x Lcnvcsgmple, sirnldc or riircly 3-i'olio1:ltc. 
Leaves simplc, largc, vcry gl:~ucouu and shortly pubcl.olouu bcrieoth ; lobcs of tilc ht.l- 

min:\l tubc entire ; sl~rubby, . . . . . . . . . . . . . . . . . . . . . , , . . . , . , , . . . ,I. , I , , I , , I . , , ~ , ~ ~ / / , , .  
Lenvcs simple and pinnntcly 3-foliol:~tc, 11:~rclly gl:~urcscc~~t but mi11~1tcl~ ~ ~ ~ t l ~ ~ ~ . ~ ~ l ~ ~ ~ ~  

boncnth ; lobcs of thc stanrind tltbc notcllcd ; s l i~  ltblly, . . . . . , . . . . , . , , L. ( l r ! , j ~ l , r , .  

2 3 
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x x Leavcs from simply pinnatc to dccompound. 
0 All parts (except the idaorescence in a few species) glabrous. 

t Inflorescence with persistent and conspicuous bracts and bractlcts. 
Slender treelet ; flowers sessile or nearly so, crowded, grecnish-white, . . L. eot ,~pnct~jfo~-n,  

t t Bracts and bractlcts minute, usnally already dropped before thc 
flower-buds are properly developed. c 

* Leaves coriaceous. Flowers greenish-white or green with a 
purplish huo. 

Leaves more or less glaucous, usually lincar or lanccolate ; lobes of the stamina1 tube 
erect, notched ; seeds smooth and rolindcd on the back ; undershrub,. . L. pnrnlleln. 

Lcaves dark-grcen, glossy ; lobcs of staminal tube ercct, notched ; sceds cven and con- 
vcs on thc back ; a tree, ...................................... L. sccnlbtrcitm. 

Lcaves dark-grcen, glossy ; lobcs of stamind tube reflexcd, acuminatc ; sceds tubercled- 
kcelcd, the edges tubercled-ribbcd ; a largo shrub, .................. L. giqntrtea. 

* * Leaves more or lcss membranous. Flowcrs red, orange, or 
scarlet. 

Lcaflets 6 8  in. long : inflorescencc rusty-tomentose ; undershruh, .......... L. Zeta. 
Lcaflets only 2$-4 in. long ; inflorescence glabrous or nearly so, undershrub, L. eocci~zea. 

0 0 More or less pubcscent or stiff-hairy, at least the ncrves beneath. 
t Leaves usually simply pinnate. 

Leaflets coarsely serrate, acute, roughiuh pubcflccnt along the nerves bencath ; nerves 
all parallel ; petiolules thick and short ; stcms, petiolcs, and peduncles curled-wing- 
ed ; bracts and bractlets long, lanceolatc-subulate ; shrubby, .......... L. c r i s p .  

Dwarf, all parts robust and densely pubcscent or almost tomentose ; petioles and petio- 
lules terete ; cymes tomentose ; bracts minute ; undershrub, .......... L. ytnt~i ln.  

t t. Leaves usually 2- or 3-pinnate. 
Leaflets coarsely serrate, acurninatc, roughish pubescent on the parallel nerves beneath ; 

stems and pctioles tcrcte or ncarly so ; peduncle' comprcsscd-cornered ; bracts and 
bractlets small, linear-lanceolate ; flowcrs greenish-white ; shrubby, .... L. ns2)el.n. 

All parts stiff-pubescent ; leaflets mcmbmnous, stiffly pubcsccnt, bencath dcnscly 
gland-dotted ; pctiolcs, &c., all tcrcte ; cymcs stiff, pubcsccnt ; bracts largo, 
broadly ovate, blunt ; undershrub, ................................ L. ~palnta.  

Almost glabrous or greyish pubcrulous ; lcaves 2-3-pinnatc ; lcaflcts puherulous or 
glabrous, not gland-dotted beneath ; bracts and bractlets none ; shrubby, L. vofirlsta. 

Stems, petioles, &c., quite glabrous ; lcaflcts small, sprinkled with white s t 3  hairs ; 
bracts or bractlets none ; undershrub, .............................. L. vrtbra. 

1. L. M~CROPHYLLA, Koxb. F1. Ind .  1. 653 (non DC.), W i g h t  Icon. 

t. 1154 ? (L. sinzplicifolin, Griff. No t .  Dicot. 697. t .  645. f. 1 ?) 
VAR. a. aENUINA,, leaves larger and broader, usually somewhat lobed, 

glaucous and  p u b e r ~ ~ l o u s  beneath. 

VAR. p. owrnnLLa, leaves ovate t o  ovate-oblong, acuminate, less 
glaucous beneath or  one-coloured, glabrous. 

HAB. Var. p. frequent in t h e  mixed forests, especially t h e  upper ones, 
I .  

of Pcgu and Marta1)an.-Fr. C. S. 
2. L. LATIFOLIA, Wall .  Cat. 6821. 
I l ~ n .  Prome hills. 

3. L. PanALr~xLa, IVall. Cat. 6828 ; Hf. Incl. F1. I. GGG. 
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VAR. a. QENUINA, leaves usually pinnate or occasionally bil)innatc, 
leaflets oblong or oblong-lanceol;~tc, more glaucons ; calyx-lobes rotundate. 

Van. p. ANausTIFoLIA, (L. a~t~yzlsttfolin, Laws. in Hf. Incl. F1. I. 
GG5), leaves usually 2-3-l~innnt(!, 1e:lilets  arrow-linear t o  linear, very ncu- 
mill&, calyx-lobcs in fruit obtuse, bu t  not rotundate. 

HAB. Var. a. Ava, Irrawaddi valley ; var. P. frequent io the  mixcd 
forests arid grass jungles of Pegu, especially the  Irrawadcli zone.-Fr. C. 8. 

4. L. SAIIBUCINA, Willd. sp. 111. I .  1177 ; DC. Procl. I. G53; Roxb. 
F1. Ind. I. 657 ; Griff. Not.  Dicot. 508, t .  644. fig. 1 ; Rumpli. Dcrb. 
Amb. IV.  t. 45.-(1;. staljl~jlea, Rosb.  PI.  Ind.  I .  G3G ; WA. Prod. I. 132 ; 
Wight  Ill. t 5s. and Icon. t .  78 ; L ottilis, DC. Prod. I .  G3G). 

HAB. Prequent in  the tropical forcsts of tlle eastern blopcs of tlie l'(1gn 
Yomah, Arracan, niid Martaban down t o  Te~lasscl.iin ancl tlie Ancln~~lal~s .  
PI. Narc11 ; Fr.  May. 

Leea snl~zbucilza, of tlie ' Flora of India' (not of autl~ors),  is n n16l:~ngc 
of species, mliich Lawson explains, nzo1.e Xclue~zsi, by saying th:it t l ~ c r c  ;we 
transitional coriclitions so numerous tha t  tllc species reducccl by l i i ~ n  caiiliot 
be maintained. 

5 .  L. aIamTEa, Griff. Not.  Dicot. 697. t. G45. f. 3 ; Kurz  in J o u r a .  
As. Soc. Eeng 1873. G5. 

HAD. Tenasserim, from Moulmein clowl~ to Tnvoy.-F1. Aug. Octob. ; 
Fr .  Febr. March. 

6.  L .  C O ~ I P A C T I F L O ~ A ,  Icurz in Journ. As. Soc. Beng. 1573. G5. 
H a n .  Rather ;.a?e in thbclrier hill-forcsts of the Martaban llills, cast 

of Tounghoo, a t  about 3000 ft. e1evalion.-F1. Apr. 
7. L.  LZTA, Wall. Cat. 6531 ; ICurz in J o u n ~ .  As. Soc. Bcng. 1873. 65. 
HAB. Ava (Wall.) ; frequent in the  tropical forests of South Andir- 

man.-PI. Jiule. 
Very likely only a luxuriant form of the following spccies. 
8. L. COCCINEA, Planch. in  H o r t .  Donat. 6 ; Bot. Mag,  t .  5200. 
HAD. Not  uncommon in tlie savannahs ancl savannah-forests of Pegu, 

rarely in tlie diluvial forests of Martaban.-F1. May Junc  ; Fr. Jan.  
9. L. CRISPA, L. Mant. 124 ; Roxb. F1. Ind.  I. 654 ; E-If. Ind.  PI. I. 

GG5:-(L. pi~znntrc, Andr. Bot. Iiepos. V. t. 355). 
HAB. Frequent in the  low and mixed forests of Pegu ancl Clii t tagol~g. 
10. L .  PuarILa, Kurz in Journ. As. Soc. Beng. 1872. 302 ; Hf. 11~~1.  

F1. I. GGG. 
H-sn. Not  unfrequcnt in tlic eng and low forcsts of Pagu 2nd MiLrta- 

ban.-PI. prob&& May, Junc. 
11. L. ASPEUA, Wall, ill R0xb. B1. h d .  11. 46s ; a f .  Iiicl. F1. 1. 

GG5. 
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HAB. C'onl~~lon i ~ i  tlie inived forests, especially in t h e  upper ones, and 
in s a \ ~ ~ n n a h s ,  all over P e p . - F r .  Febr .  

12. L. BQUATA, L. lllnrlt. 124 ; Miq. in Ann. Mus.  Lugd.  Bat.  I. 
98.-(L. Itirta, Hornem. H o r t .  Hafn .  I. 231 ; R o x l .  F1. J~icl. I. 656 ; Hf. 
Iud .  Fl. I. (itis). t 

HAB. N o t  unfrequeiit in t h e  tropical forests of Mnrtaban and Tenas- 

serim, also Ancl:~ini~ns.-PI. Juile. 

13. L. ROBUSTA, I-toxb. Fl. I n d .  I. 655, non Laws.-(L. aspern, Wall. 

Cat.  6825 ; L. dlficsa, Lams. in  I-If. 11id. F1. I. ti67). 

Han. N o t  unfreqneot in  savannahs a n d  i n  open grassy places of llie 

forests of Pegu  and An.acan.-Fl. Octob. ; Fr .  C .  S. 
N. B.-L. robustn, Lams. Izon Roxb. = L. Xz~~zclnica, Miq. 
14. L. RUBRA, B1. Bydr. 197 ; Miq. 3'1. Ind.  Ba t .  112. 611 and Ann. 

Mus.  Lugd .  Ba t .  I. 96. 
HAB. Tenasserim, At t a ran  (Dr. Rrandis). 

N. B.-L. sanyuiizea, K u r z  i n  Journ .  As. Soc. Beng. 1873. 66 (not of 

Wall .)  is L. alata,  Edg. It is  n o t  a Burmese species, and  tlie locality 

Ava sliould be referred t o  L. l c t a .  

SA PINDACEB. 
A. Seeds wi th  albumen. Stipules present. 

Trib. I. STAPHIZZZ.  Plowers regular. Stamens inserted outside the clisk. Leaves 
opposite. 

TURPLYIA.  ova^ 3-celled. Fruit entire, indehiscept. Lea t~s ,  pinnate, or rarely tiim- 
ple. 
B. Seeds m i t l ~ o u t  albumen. Stipuleu none. 

a. Stu71ze1zs iase~. ted  oz~tsicle o r  O ~ L  the cliulc. Plozcers 7-egzctar. 

Trib. II. D O U O S 2 A .  Stamens inserted outside the disk. Capsule septicidally de- 
hiscing. Leavc~ alternate. 

DODOS~E.\. Scpalu valvate. Petals none. Ovules by pairs. Leaves usually simple. 
Trib. III. ACBRIA\~BLE. Stamens inserted on the clisk. Samaras indehisccnt. 

Leaves opltouite. 
A c ~ n .  Petals rionc or present. Disk annular. 8amaras 2. Leaves simple or pal- 

mately lobed. 

b.  Stamens i~zserfecr! inside the cli~lc, s o ~ ~ z e t i ~ ~ z e s  u~zilnternl. 

Trib. IT. SAI'IL\~BEA. Leaves alternate, or rarely (in dSsclclrts) opposite. Flomcrs 
regular or irregular. 

* E;.rcit or fi.~tit-lobee indchiscc~?t, di~rrprtceozrs, $CSILIJ or ?.nrely covticntc or C V U S ~ [ ~ -  

CCOllS. 

x Fruit cntire, 1-4-ccllcd. 
( a  

0 KO petals. Flowers polyg,zmously dioccious. 
~ ( U L E I C H E R A .  Calyx smi~ll, valvate or nearly so. Disk unilateral. Sccds arillato. 

1,errveu 1tbru1111y piunatc. 
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0 0 Petals prescnt, furnished with scales. Ii'lowers polygamously 
monu?cions. 

LETISANTHES. Flowers regular. Disk regularly annular. Leaves pinnate. 
H ~ ~ ~ u r n o s a .  Flo\\.els irregular. Disk mlilntcral, cushion-like. Lcavcs pinnate. 

x x Fruit clividcd dccply or to thc basc into 3-2 lobes, thc lobcv often 
so1it:iry by :111ortion of thc others. 
0 E'lowcrs irrcgulnr. Arillus none. 

t Leavcs pirulate. Trccs. 
DITTELASBIA. Fruit dccply 1-3-lobcd, the lol~cs drupaccous, globose. Testa bony. 

E~nbryo  curved. Disk half crcucc~lt-sh:~l~cd. 
En~ou~ossn l r .  Fruit to tllc b:tse 1-3-lobcd, tho lobes oblong. Testa membranous. 

Embryo straight. Disk unilateral. 
t t. Lcaves 3-1-foLiolatc. Shrubs or small trees. 

ALLOPHTLUS. Flolvers irregular or almost regular, with tho placc of the 5th petal 
empty. Sepals orbicular. Petals with scales. Fruit-lobes fleshy or sappy. 
Racemes simple or compound. 

0 0 Flowers regtdar. 
-f Seeds without arillus. 

SAPINDUS. Fruit-lobes deeply or to the basc separated, by 2-3 or often solitary by  
abortion, the pcricarp crustaceous or coriaceous, smooth. Testa crustaceous or 
membranous. 

X ~ n o s ~ c n e r n ~ r .  Fruit-lobes scparatcd to the base, by  pairs or solitary, the pelicarp 
crustaceous, tubcrcled. Tcsta fleshy and pilose within, rcscmbling an arillus. 

t t Seeds truly arillate. 
NBPHELIUBI. Fruit-lobes 1-3, separated to thc basc, the pericarp col-iaceous to crusta- 

ceous, smoolh to variously tubcrcled, muricate, and echinate. Sceds entllely 
cnvclopcd by the aiillus. 

POJILTIA. Fruit-lobcs 1 0 3 ,  sc~ara ted  to thc basc, the pericarp corticate, smooth. S c c b  
arillatc at  tlw lolvcr end. Iinrdly different from I L ~ ~ ~ A L ~ ~ I C I I Z .  

* * A.trit o c l r y  (ZcI~iscerrt crrpszclc, lltc z'cllccs fro/)& woody to corinceotis njcd nrclrl- 
b~.n~totrs. 
0 Ovulcs solitary in  cach ccll. 

x Trces or shrubs. Lcaves pinnate. Capsule coriaceous or woody. 
Flowers regular. 
.b Pctals cucullate, or the blade shorter than the cucullate scale. 

SCPPHOPETALUY. Style obsolcte. Pctals cucullntc, without scale. 
~ ' A ~ A N E I ~ I I E L I G ~ ~ .  I'ctalu broadly trigonous, smaller than tho cucullate scales. Stylc 

long. Capsulc 3-vnlrcd, woody, tuberclcd or aculc:~tc-muricate. Leaves pinnate, 
the end-leaflets teinnte. 

t Pctals flat or nearly so, longcr than the scale if prcscnt, or 
the petals nlinutc or wanting altogether. 

CUPANIA. Cnlyx cup-shnpcd or the sepals distinct. C;~psule 3-quctrous or -1obcd or 
didyrnous. 

x x Twining tcnch-il-bcaring undcrshr~~bs. Lcarcs tmicc tcrnatcly . . foliolz~te. Capsule Lluddcry-mcmbrnnous, inflt~tcd. Flomcrs 
irrcgultir. 

C,i~i~)rosr*~n~rvnr. Scpals 4, tho 2 outcr oncs small. Pctnls 4, \ ~ t h  bnsnl scnlrs. Disk 
: i l ~ ~ ~ o ~ t  rcducCtl to 2 round or linc:~r glalids oppositc the lo\vc\r sm;lllcr pctitls. 

O O Ovnlcs 11y 2 or lliorc in  cach ccll. Trccu. 



182 S. Icurz-Contributions towards a Knozoledye [No. 3, 

x Capsule mcmbranous or chartaceous. Flowers regular, thc sepals 
h e .  Leaves pinnate, alternate. 

HARPULLIA. Petals without scales, but sometimes wvith idlexed lobes at thc base of 
thc blade. Stigma linear, often twisted. Capsule didymously 2-lobcd, chartaceous, 
not winged. Seeds arillate. 

ZOLLINOERLA. Petals with a woolly scale. Stigma 3-toothed. Capsule by mncuation 
of the cell-walls oftcn l-celled, 3- or rarely 2-winged, chartaceous. Sccds without 
arillus. 

x x Capsule thick or fleshy-coriaceous. Flowers irregular, tho 
calyx tubudar or bell-shapcd. Leaves digitatc, oppouite. 

B s c u ~ u s .  Flowers mther showy. Stigma simple. 

Turpinia, Vcnt. 

Con'onspectus of species. 

Leaves apiculate to abruptly acuminate ; flowers about 2 lin. across ; fruits thc size of 
a cherry, hnl ly  flcshy, .......................................... T. po,t~@,.ffi. 

Leaves almost caudate ; flowcrs minute, about a line across : h i t s  thc sizc of a sm:111 
......................................................... pea,. T. ~ t z o t ~ t n ? l n .  

1. T. POMIFEEA, DC.  Prod.  11. 3 ;  Hf. Ind. I. 698 pp.-(Dol~ynz- 
p2eaponzifera Roub. Corom. PI .  111. 276. t. 279. a n d  F1. Incl. I. G33 ; % 
sphce~.ocnrpn, Hassk. Cat.  Bog. 225 ; Miq. F1. Ind .  Bat.  I/2. 693). 

HAB. Frequent  in t h e  tropical forests of Pegu  a n d  still more so in  
those of Martaban and  Tenasserim ; also Ct1ittagong.-F1. Febr.  ; Fr. C. S. 

2. T. IIOSTANA, (Zanthoxylon montanzcp, B1. Epdr .  24s ; AIiq. F1. 
Ind. Bat .  I/2. 670). 

VAR. a. GEXUINA, panicles very slencler and  lax, as long o r  longer than 
t h e  leaves, t h e  u l t imate  b r a n c l ~ i n ~ s  almost filiforin. 

VAE. P. NEPALENSIS, (Tulp. N e 1 1 ~ l e ~ ~ s i s ,  Wall .  Cat. 4277, ?ton WA. ; 
T. po7n1yern vav. Nepale~zsis, Laws. in  Hf. I n d .  F 1  I. 699)) panicles shorter 
a n d  more compact, stiff. 

HAD. Var. /3. frequent in t h e  hill-forests, especially the  drier ones, 
a n d  t h e  pine-forests of Martaban,  a t  3000  t o  7200  St, elevation.-F1. 
March.  

Dodonsea, L. 

1. D. vrscosa,  L. Mant .  alt. 228 ; Hf. I n d .  F1. I. GD7.-(D. allyus- 
tifolicd, L. f: Sul)pl. 218 ; Roub. F1. Ind .  11. 256 ; D. dioic;~, Noxb. 1. c. ; 
I). U u r ~ ~ z a ~ w t i a n a ,  DC. Prod. I. 616 ; W i g h t  Ill.  t. 62 D. pewtn~cd~.cc, 
OritF. Not. Dicot. 548). 

Hau. Sandy beaches of t h e  sea-shorcs of Tcnasscrim, from Amlicrst t o  
Mcrgui ; also Anclamans, Narcondam Islnnc1.-Fr. Febr.  March. 
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Acer, Lin. 

Colzspectz~s of species. 

x Lcnves simplo, not lobed, with 3-basal ncrvcs. 
Lcnves usually whitish bcneath, the petiole 1-2 in. long ; cymcs glabrous, branchlcts .................................................... bfiltish, A. I(~'iri/r I I I I I .  

Lcnvcs onc-coloured, the pctiole 3-6 lin. long ; cyrucs pnniclcd, glabrous ; branchlets ................................................. pale brown, . A .  I~ccigaturth. 
x x Leavcs 3-lobed and 3-ncrved. 

...................... Glabrous ; lobcs of lcaves long acnminatc, entire, A. isolobrora. 

1. A. LAURIKUM, Hasslr. in Tydsch. Nat.  Gesch. X. 138 ; Miq. F1. 
Ind.  Bat. I/2. 592. - (A.  niuezo~z, B1. Eumph. 111. 103. t. 167. B. f. 1 ; 
Hf. Ind. F1. I .  603). 

HAB. Frequent in t l ~ e  d a ~ n p  Iiill-forests of the Nst toung mountains 
in Martaban ; at 4000 to 7000 ft. elevatioil ; Tel~asserim ; also Ava, Hook- 
hoom valley (G riff.). 

2. A. LZVIGK~UU, Wall. P1. As. rar. 11. 3. t. 104 ; Hf. Incl. PI. I. 
GD3. 

I-IAB. Upper Tennsserim, Moulmein District (Falconer). 
3. A. ISOLOBUM, ICurz in Journ. As. Soc. Beiig. 1872. 302 ; Hf. Iud. 

3'1. I. 694. 
HAD. Frequent in the damp hill-fol.csts of Nartaban, a t  5000 to 7000 

ft .  elc\ration. 
Alliecl to  A. trzJicZ~c~tt, Tllbg. 

A Schleichera, Willd. 

1. Scn. TRIJUGA, IVilld. sp. 111. IV. 1096 ; Rosb. F1. Incl. 11. 277 ; 
Bedd. F1. Sylv. Maclr. t. 119; Brand. For. 3'1. Ind. 105. t. 2 0 ;  Hf. Iud. 
FI. I. 681. 

I-Ian. Common in all leaf-shedding forests, cspccially thc inixed ones, 
from bva  ailcl hlartabai~ clowil to Tenasseri1n.-3'1. March, Apr. 

Lepisanthes, Bl. 

Cozspcclz~s of species. 

Lcnvcs qnitc glnl)rous, not stiff; raccmes short and dcnsc, clustrrcd to almost solitary, 
asill'wy; pcdiccls very robust, about Lin. long; pctals insidc and sc:~lc gl,il)ro~~s, 

. . L. / 1 1 0 / l / f l l l ( 7 .  

Lcnvcs largc and stiff; 1c:iflcts slightly pubcrulous on thc midrib bcnc.~tli, rigid ; 
mccnlrv in largcr or vrn:~l l (~ nsillary pnniclcs ; pcdicclv cnpill:~r?-, 1;-2 lin. 
long; scnlo dcnscly mliitc-villous fringed; sunplc-stclnnlcd, p:tl111-lihc trcclct, 

, . L. I ~ l l / ~ l l l f l / l l ~ ~ ~ f .  

1. L. ncoqxxa, B1. Bydr. 235 and Ruml)l~. 111. 151 ; i\Iiq. E'I. 111~1. 
Bat. 112. 662.-(L. Brorc~~~i ta l in ,  Hiel-11. ilr Ilf'. 111d. Fl. I .  CiSU). 

HAII. Tcl~asserim, Tavoy and Kclobell (Wiill.). 
2. L. Bunar~wrca, Iiurz 118.-(L. g ~ t o ~ ~ t n ~ t n ,  liicrn, in Ilf: 111~1. &'l. 

I. 679, non Ul.). 



HAB. N o t  unfrecluent in the  tropical forests of the eastern and south- 
ern slopes of tlie Pegu Yomall and in  Martaban, up to  2000 ft. elevation.- 
F r .  Febr. March. 

Leaves very similar to those of L. sessiZ~yo~.n, 01. I fear tlrnt I an1 to 
a certain degree t o  blame for H i e r i ~ ' ~  nrisid~i~tiIici~tion of t l ~ e  plapt, in 
having referred Brandis' specimens, as also rily own, to  Illun~e's L. ~ilo~~ttrlln, 
under w l ~ i c l ~  name I also put  i t  down in lily p r c l i n ~ i ~ ~ : ~ r y  lieport  on the Pegu 
forests. It was hardly possible to  avoicl such rnis in;~tcl~i i~gs in a Report 
which was clrawn up in  less than  15 mont l~s ,  in wliicll period more than 
1000  slxcies had t o  be named, and keys f u n ~ i s l ~ e d  for t h e  discrirni~~atioll of 
the  species. 

Hemigyrosa, B1. 

1. H. CANESCENS, Thw. Ceyl. PI. 56. and 403 ; Hf. Incl. PI. I. 671. 
( Z o l i n ~ a  cnlzescens, Roxb. Corom. PI. I. 43. t 60 nod k'l. 11. 243). 

HAB. Tenasserim, from Moulnrein soutllwards. 
I cannot lay so much stress u p o ~ ~  tlie irregularity of the corolla or of 

t h e  clislr as t o  use i t  as a divisional clraracter : the  most naturally 
allied genera, such as He~niyy~.osn and Leyisn~ltl&es, Dittelas71tn, ErioyIos- 
SZC~IZ ,  and Sopi~zdus, or Alloplrylus and Scl~~~tietlelirc, are Forcibly removed 
from one another, and, indeed, i t  rem:~ins t o  be shewn wlrctller this c11:lrac- 
ter  can be upheld even as a generic diKerentia1. I n  Sopi~ztks  tt.iJLlintus, L., 
a t  least, the  flowers can as well be regarded as irregular, ancl the  close 
affinity of this species t o  Henzigyrosa canescens cannot ke denied. 

< 

Dittelasma, FIB. 

1. D. RARAK, Hf .  Irid. F1. I. G72.-(&cq1i1zclus Rnrnk,  DC. Prodr. I. 
6 0 8 ;  B1. Rumpll. 111. 93. t. 160; Snpiltdrcs po lyphyl l~~s ,  ltoxb. Hort.  
Beng. 29 ; HE. Ind. F1. I. 685). 

HAD. Ratlier rare in  the  tropical forests of t h e  Pegu Yomah ; Tenas- 
serim, Moulrnein district, rare (Hevd. Parish). 

Erioglossum, B1. 

1. E. RUBI~INOSUM,  Brand. For. F1. 109.-(E. erlzlle, 131. Bydr.  2'29 
and ICumph. 111. 119. t. 166, Hf. Ind .  Fl. I .  672 ; Sr~pi~zt l l~s  rz~biyi~zoslcs, 
Koxb. Corom. P1. I. t. 62 and F1. 111~1. 11. 282 ; GriE. 5-1'8). 

HAB. Frequent in the  tropical, Isare ill t l ~ e  moister ~nisctl  forests, from 
Pcgu ancl Dlartaban down t o  Tenasserim and tlie Anc1amans.-k'l. Narch, 
Apr. ; Fr.  May, June. 

Allophylus, L. 

Conspeclus of species. 

x Hachis of raccmes glirbrous or nearly so. Brnctlctv shorter illan tllc pedi- 

cels. 
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Leaflets gl:rhrous, except n tuft of h:~irs in  tho ncrvc-nxils bencath ; rnccmcs simplp ; 
................................ bcrries thc size of' a pc l ,p~r -~orn ,  A. V ~ C C I ) ~ O S I ( ~ ~ .  

x x Ri~(.Iiis of ~ Y L C ' C I ~ I C R  ulnr(J or less pu1)csrcnt or villous. 
All softer parts nnd 1c:~rcn pu~bcbccnt or villouy-p~~bcsccnt ; brnctlcts niinutc ; berries 

............................... ..... the b i ~ c  of n pcpl)er-('0rnr., : . A .  s t ' r ) ~ t ~ ( ~ .  
Ratlic:~ g l . ~ b ~ o ~ ~ s ,  t11o nc'rvty of tllc lcarcs villous nbovc : r:Lccmcs us~:tlly rccarvcd, tho 

b ~ a ~ t l c t s  lulcor-subulatc, as long or longcr thnn the pcdiccls ; bcrricn I110 ~ i ~ c ?  of n 
........................................................ pea, A. f lp~~~cticl~s.  

1. A. LITTonaLIs, El, l i u m p h .  III. 124. (Scl~71zi(ZeZia l i t to rn l i s ,  Dl. 
B y d r .  232 ; Or~ii lh?.ophe gltrbrn, 1Coub. F1. Incl. 11. 2G7). 

 HA^. F r e q u e n t  in tlie t i d a l  ni~cl bench-forcsts,  f rom C h i t t a g o u g  d o w n  

t o  P c g u  an11 Tcrinsserim ; also Andi~mans.-P1. F e b r ,  t o  J u l y .  

2. A. SEnnaTUS, (Schalidclio se?,t.utn, I)C. P r o d .  610 ; WA. P1.0~1. I. 
110 ; 8c7~17zi(lelin vi2losn, IVigl~t Icon .  t. 401 ; O~.?zi i ropl~e villoscc, Hoxb.  

F1. I n d .  11. 2G6). 
Han. Coast-forests  f r o m  Cl i i t t agong  a n d  A w a c a n  d o w n  t o  Tenasse-  

r im.  

3. A. APORETICUS, (SchnziclcZin nporeticn, I c u r z  i n  J o u r n .  As. Soc. 

Beng .  1870. 74 ; 0r1zit1-oplle nporeticn, l i o s b .  5'1. I u d .  11. 264). 
HAD. F r e q u e n t  in the upper mixed  forests  of Arracan ,  up t o  1200 ft. 

elevation.-$1. F r .  Octob. 

EIiern makes  2 species of I n d i a n  Allo/~Ayli,  viz., those  w i t h  1- nnd  those  

w i t h  3-foliolate leaves, b u t  tl i is c l ~ a r a c t e r  f i~l la  t o  t h e  g round ,  inasmncll  a s  

h i s  A. n g l n ~ z i c u s  var. G g ~ n ~ z d i r j b l i n  ( = Sc7~nzidelicc c l~ar tncen ,  I c u r z  i n  

J o u r n .  AS. Soc. Ben~;1874. 188) l ias someli lnes  1- a n d  3-fol iolate  leaves o n  

t l i e  s a m e  branch .  I lmve  n o t  been able  a s  yet t o  stz~ly tliis genus,  b u t  I 
have  l i t t l e  d o u b t  b u t  that  I-liern's elrlinently p rac t ica l  conclusions will  n o t  

s t a n d  a scieiltific test.  

Sapindus, Mum. 

Cowspectz~s of species. 

x Lenvcs pubescent. Lenvcs unpaircd-pinnatc. 
All softer parts pltbescent ; leaflets in 3-4 pairs with a n  odd one, ...... 8. torrrcr~tosus. 

x x All parts glabrous. 
0 Leaves simple. 

Leaves cordate a t  the narrowed base, the petiole very short and thick ; anthers yellow ; 
petals emarginate ; the scale double, woolly ; fruit-lobcs thc sizc of n. pea, S. Doncira. 

Leaves acun~inate or acute at the base, the petiole of the lower leaves long and longer ; 
anthers purple : petals rounded at  apex ; the scale very short, simple, woolly ; 
fruit-lobes abodt doubly smaller, ............................. ,S.-t~wtisilk~rtrts. 

0 0 Lcnves 2-foliolate. 
Petiole only about 2 lin. long ; leaflets oblong, about 2 in, long, sessile ; pnnicles very 

slender ; fruit-lobes didyniouu, 1 i-2 lul. long, .................. S. ttrin.oc*crtp~rs. 

24 
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1. S. T~MENTOSUB, ICurz MS. 
HAB. Ava, Khalrhyen hills, Mynela (J. Anderson). 
2. S. DAXUILA, Voigt. Cat. Hort .  Calc. 94 ; Hf. Ind. F1. I. 684, excl. 

syn. S. verticillata, 1Eoub.-(Scytalia Da~tzt~.n, Roxb. F1. I11d. XI. 274 ; 
Zlipkoj.in verticillnta, Lindl. Bot .  Neg. t. 105!), ?ton Iioxb.). 

,-O HAD. Frequent i n  tlie t idal forests of the  Andamans, also in those of 
Peg11 and Tenasserim. 

I n  tllis species abnormal leaves are often observed of a semipinnate and 
even perfectly pinnate shape. 12oxburgh's Scytcclin verticilllrtn is in my 
opii~ion a different plant.  IVallich's Cat.  8052 D., frorn HBC. and hills 
east of Sylhet, may be taken as t h e  type of it. 

3. S. MIcaocAnPus,  K u r z  MS. 
HAB. I n  the  adjoining Siamese province of Kanbooree (Teysman) ; 

probably also in Upper Tenasserim.-Fr. Apr. May. 

Xerospermum, B1. 

1. X. NOEONHIANUN, U1. 1Zuml)h. 111. 100; Miq. F1 I n d .  Bat.  112. 
652. 

HAB. Tenasserim (Helf. 100G). 
AIr. Hiern confounds two generically different plants, viz.,  the  true 

Malayan plant a i d  Snpifzdzcs glabmtzbs, Wall.  (= C z ~ a i t i a  glabrata, Kurz), 
frorn Sylllet and the  ICliasi hills. 

Nephelium, L. 
w 

Conspectus of species. 
* Btrrls no)ie. Calyx toothed. 

c 
Y 

0 Fruits covered with soft fleshy subulate or angular-conical prickles. 
Glabrous ; leaflets glaucous or whitish beneath ; prickles of the fruit fleshy, long, coni- 

cally angular, truncate, glabrous, ........................... .1V. G~,,$'t/ticotlrltt. 
As prcceding hut leaflcts broader ; prickles of fruit variously c w e d  and incurved, 4-2 in. 

long, tawny pubescent a t  their dilated h:~ses, subulate or rarely 2-cleft, iir. chryseu?)~. 
Leaflets mom corinceous, pale colourcd beneath or almost one-coloured ; fruits and 

prickles as in preceding but quite glabrous, ..................... .N .  lrqpaceu?)z. 
0 0 Fruits tubercled. 

Lcaflets very coriaceous, small, the net-venation quite obsolete, the nerves thin and 
faint ; fruit-lol~es ellipsoid-oblong, the size of a prune, covered with sharp com- 
pressed-trssclate tubcrcles, ........................................ N. Litchi. 

* * Pctrtls present. Calyx cleft to $ o~ to ?icnr the Base. 
Leaflets firmly coriaccous, glnucescent hcn~nth ,  in  drying fi~.sccsccnt, tho lateral nerves 

thin and slightly prominent ; fruit-lobcs oblong, shortly muricate, the murice8 
........................................ altoilt a line long, sharp, iV. ~zi6csceizs. 

Lc:~flctu thin coriaccous, more or lcss glnucescent hcneath, thc numcrous (14-20) lateral 
ncrves strongly prominent beneath; fruit-lobes ovoid-ol~long, the size of a 
pli~m, perfectly glabrous, strongly tubercled ns in  1V. Litchi, but not tesselnte, 

. . 3. hypole~~c~otr, 
prr,rcding 1)nt Ie:~flcts usually smnllcr ; fnlit-lobes globoso, thc sizc of a  mall cherry. 

obnulctely tubcrclcd or almost smooth, minutely tawny vclvety all ovcr,ii-. Lo11gntrrt114. 
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1. N.  GRIFFITIIIANUM, Kurz in Journ. As. Soc. Beng. 1872. 303.- 
(Xapi~zdacecc, Griff. Not. Dicot. IV.  550. t. 699. fig. 1). 

HAB. Ava, Kllakllyell hills (Griff. J. Anclerson).-Fr. I Iay .  
Hiern identifies the  above species with N. ?~z~ctnbile, Bl., a species wllicll 

is distinguished a t  once by its irregularly tubercled fruit-lobes (llence Blunle 
formerly confounded i t  with Eiq)hol.in Longalz). His  description seems 
to  have been drawn up from specilnens belol~ging to  two or t l ~ r e e  different 
species, but chiefly t o  N. clwysczcm, B1. (Nitingay No. 449, Griff. 997/1). 

2. N .  LAPPACEUM, Linn. Mant.  I. 125 ; Hf. Ind .  Fl. I. GY7.-(Sty- 
tatin Ranzpozrtn~z, l tosb. F1. Ind.  11. 271). 

HAB. Upper-Tenasserirn (Branclih),-cultivntcd ? 
3. N. LITCHI, Camb. in M6m. Mus. P i ~ r  XVII I .  30 ; Wight  Icon. 

t. 43 ; Hf. Ind.  F1. I. (337.-(Scytnlica Lifcl~i ,  Itoxb. F1. I~icl. 11. 269). 
HAB. Cliittagong, cultivatec1.-Fl. Febr,  to  1Iarcl1 ; Fr. Apr. to Juuc. 
4. N. RUBESCENS, Hiern in EIf. Incl. E'l. I. GYY. 
I-IAB. Tenasseri~n (Wall.) teste Hiera. 
5. N. IITPOLEUCUM, IZurz in  Joura .  As. Soc. Beng. 1871. 60 and 

1874. 183, sub No. 10. 
HAB. Rare in the tropical forests along the eastern slopes of tile Pegu 

Yomah, but  frequcnt in  those of DiIartabun, up t o  1000 ft. elevation ; also 
cultivated.-F1. J a n .  ; Fr .  Apr. 

N. .B.-Tl~is species occurs also in Hiudostan (Wiglit 540), Colicn~l 
(Stoclts, Sic.), and wilcl in the  sholas of the  Pullley Ilills. 

6 .  N .  LoNQ~\?T, Camb. jn IIilB111. Nus. Par. S V I I I .  30 ; Hf. Iud. F1. 
I. G89.-(Scytnlia Lolzynlz, Roub. F1. Ind.  11. 170  ; Zlq)ho~.in Lollynlltc, 
Lxmk. Dict. 111. 5 7 4 ;  Uot. Mag. t. 409G ; Bot. Neg. t. 1720 ; Bedcl. Fl .  
Sylv. Ilndr.  t. 156 ?) 

Hsn.  Rare in the.t~.opical forests along the eastern slopcs of tlie Pcgu 
Yomall; also cultivated.-F1. hlarcli ; Fr. May to June. 

Pometia, Forst. 

1. P. TOUENTOSII. 13th. ancl Hf.  Gen. 111. ; H f .  111~1. F1. I. G D 1  
1111. -(.Tri.nn tonzentosn, B1. Bydr. 23G; Miq. F1. I l ~ d .  13;~t. I&. 5 5 s ;  
Eccrealn~ztl~tts ez i~~l ius ,  Tllw. in Iiook. I iew J o u n ~ .  VI I .  "2 .  t .  0 ; p. 
exilnin, Beclcl. 3'1. Sylv. lY1;~clr. t. 157). 

HAB. Colnmo~l in tlie tropic:~l forests of t l ~ e  A ~ i d a ~ ~ i a ~ l s . - l ~ r .  Nay, 
June.  

Distinpuisl~able a t  oilce fro111 P. ~ ~ ' I L ~ E o I ~ I ,  Forst . ,  1)y its siuall ancl "cry 
diKerciitly s l~ap td  I'ruits. 

Paranephelium, JIicl. 

1. P. SESTOPIIYI~LIJ~L,  Rliq. Sril)l>l. F1. S u ~ ~ l a t r .  509.-(,Uiltlen . t . L 3 ~ ( ~ -  

p?~yylla, Micl. Ann. 3111s. Lugcl. h t .  111. SS). 
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HAB. Tenasserim, Moulmein District (Falconer). 
I n  HBC.  are some leaves from the  Khalrhyen-hills which apparently re- 

present a second Burmese species of this genus, if they should not be identi- 
cal with Hiern's Scyphopet(lltcna, the  description of wliicll is too imperfect 
t o  enable one t o  recognize from i t  the  plant intended. They have :lie 3 
end-leaflets similarly ternate and in  texture and nervature are almost the 
same as the  above. 

Scyphopetalum, Hiern. 

1. S. RAMIFLORUII, Hiern in H f .  Ind.  F1. I. 676. 
HAB. Ava, hill-forests of Hoolrhooin valley (Griff.) teste  Hiern. 
I have not  seen this plant, and place i t  near Paraweplielilcm sirnl~ly by 

guess. The  petals are differently described and tlie style is said to  be 
obsolete,-characters which \voulcl lreep it distinct from Micluel's geuus. 

Cupania, Plum. 

Conspecf us  of species. 

Subg. I. Ezl -Oiqania .  C r p s u l e s  clavate-pyvifool.vn, move o r  less conspicu- 

ous ly  3-lobed ov a n g u l a r ,  coriaceous. 

* Petals presejlt, frrr~lisAcrl w i t h  a double scale. 
x Leaves and panicles glabrous. 

Leaflets opaque, glaucescent bcncath, the nerves thin ; rachis narrowly winged upwards, 
. . C. G1.13thin1rn. 

Leaflets glossy, one-coloured, strongly nerved and nct-veincd ; rnchis terete, C. gltr61,ritn. 
x x Leaflets beneath and panicle shortly t a m y  pubescent. 

Leaflets chartaceous, fuscescent in  drying, opaque, ............ :. ......... C. filscidzila. 
* * Petals none 01. ~lii~rlrte, t~ i thor t t  scnles. 

Net-venationminute and obsolete ; filaments glabrous ; leaflcts in 2 pairs, C. Xessertiann. 
Ket-venation strong and prominent on both sides ; filamcnts cxscrted, pubesccnt ; lcnfluts 

.............................................. not fuscescent, C. S'rr~r~rrt~,a~rn. 
Xct-venation thin but prominent ; filaments short, pubcscent ; lcaflcts fusccsccnt, 

. . C. I I c P r i .  

Suby.  11 A r y t e r a ,  131. Cctpszcle neav7y t o  t h e  base divided i n t o  2 di~ le rge~z t  

lobes, coriaceqzcs. 

Leaflets chartaceous, reddish fuscous beneath, g1:rbrons ; paniclcs t a m y  pnl~crl~lous, 
. . C: nrloln])h!/llrc. 

1. C. GRIFFITIIIANA, KUPZ (0. pleuvoptel.is, Hiern in Hf. Incl. PI. I. 
677, szon El.). 

Ban. Tennsserim (Helf. 983). 
W l ~ a t  Mr. Etiern describes as  C, p a l l i d u l a  (Maingay 4.12 ; Griff. 982) 

i u  C. p leuvopte r i s ,  131. 
2. C. GI,A~RATA, I<ut.z in Journ. As. Soc. Bcng. 1872. 303. (Sopin- 

due g labra tus ,  Wall. Cat. 6095). 
HAB. Ratllcr frcrluent in the  tropical forests along the eastern slopes 

of the Pegu Yomah and also in Martaban.-3'1. Apr. May. 



I do not ltnow what Hiern describes ulldcr tlie above name, biit general- 
ly, I think, lie has my plaut under view. Snpi~zdzcs squnnzoszrs, l iusb .  i 3  

Cicpnlzin ~eguln~. is ,  Bl., differing from i t  (&~i~zd(zcen 4. Java, Uorsficld 
Coll. is tlle tyl,ical form) in Iiavingr the petiolules not iucrassnte. 

3; 0. FascrouLA, Icurz in Journ. As. Soc. Beng. 1871. 304 ; Hf. 
Ind.  F1. I. 677. 

HAB. Tenasserim (Helf. 003). 
4. C. LESSERTIANA, Ci~mb. lI61n. Mue. Par.  X V I I I .  4G. t. 3. ; I l f .  

Ind. F1. I. 678. 
HAB. Frequent in the tropical forests of t h e  Andnmans ; Tennsserim, 

39ergui.-Fl. May, June. 
6.  C. SUI~ATR.~NA,  Dliq. F1. I n d .  Bat.  112. GO9 ; Hf. Ind.  F1. I. G7S. 
HAB. Rare in tlie tropical forests of the Central Pegu Yomall ; nppar- 

ently frequent in Tenasscrim from Moulinein down t o  Nergui.-Fr. Apr,  
May. 

6. C. HELPERI, H~CTII in Hf. Ind.  F1. I. 670. 
HAH. Tenasseri~n or Andainnns (Helf.) teste Eiern.  
Not  known to me, unless No. 0S2/L of Helfcr's collcctioil Le incant. 
7. C. ADENOPIITLLA, Plancli. in Hf. Tnd. Fl. I. 677. 
H a n .  Tenasserini, from Moul~nein to  Ncrgui. 

C a r d i o s p e r m u m ,  L. 

Conspccfus of spccies. 
Slightly pubcsccnt or glabrous ; Ic&flcts oftcn acmninnte produced ; flomcrs 1-1 9 lin., 

, . C. f l ( / / l (  ( l ~ ( t b t / / / ~ .  
Softly pubcsccnt ; lcaflcts usually short and broad ; flon-crs 2-3 lin., . . . . . . C. cnrttsctrrs. 

1. C. I~ALICACA~UJI, L. sp. 111. 925 ; l tosb.  PI. Iud. 11. 202 ; Wigllt 
Icon. t. 608; Bot. Mag. t. 1040 ; Griff. Dicot. SAG. t. 690; EIf. Iiid. 3'1. 
I. G'iO. 

H ~ B .  Not  unfrequcat in ~vaste  places, along river banks, &c., of tllc 
plains, all over Burnla.-F1. ancl Fr .  H. a1lc1 l b .  S. 

2. C. CANESCEN~, Wall. P1. As. rnr. I. 14. t. 14 ; Wiglit Icon. t. 
74 ; Ilf.  Ind. 17'1. I. G7O. 

IIAB. Ava, nppnrently comil~on.-Fl. F r .  cn. 

H a r p u l l i a ,  Rosb. 

1. H. CUl?ANIOIDEs, Rosb. F1. Ind .  I. G4,5 ; IIf. Ind.  I?]. 1. 691 
(St~.c l ) los l ig~~~n vi.itl!flo~.rrt~r, 'l'llw. in Ilook. Journ. 13ot. TI. 20s. t. 0. A ; 
31, in~br*icnta, TIi\v. I311uui. Ccg1. 1'1. 66 ; 13cdd. 5'1. Sglv. IIntl!.. t .  15s). 

l ian.  F~*cquent  in tlic tropical forests of tlio Andan~;\ns ; Cl~it,t;igong. 
P1. Junc .  
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Esculus, L. 

1. A. A s s ~ ~ r c a ,  Griff. N o t  Dicot. 541.-(Zippocastanem sp., G~aiff. 
1. c. ; A. Pundzmza, Wall. C t ~ t .  1189, nol)ze?t nudutlb ; Rf. Ind.  3'1. I. G75). 

HAB. Damp hill-forests of Upper Tenasserim.-Bl. Apr. 
d 

Zollingeria, Kurz. 

1. Z. MACROCARPA, K u r z  in Journ. As. Soc. Beng. 1872. 303; Hf, 
Ind .  F1. I. 692. 

HAB. N o t  unfrequent in  the  dry forests of the  Prome District, along 
the spurs of the  Yoma11.-Fl. probably close of R. S. ; PP. M;~rch. 

The genus is namecl in 11onour of the  late H. Zollinger, the  author of 
so many valuable botanical papers, which, owing to  their being ~vrit ten in 
the Dutch language, remain almost unknown t o  the  majority of botanists. 

[To be continucd.] 
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XV.-Xist of Reptilia and Amphibia collected by the late DR. STOT,ICZKA 
i ~ z  Xosl~lrlir, Lcttlu'k, Eastern llzrr.kestdlz, and Wukl~n'tz, zoith deso*iptio?ts 
of lteio X1,ecics.-By W. T. ELANFORD, T, R. S., lil Z. S. 
a 

(Rcccivcd Oct. 30th,-Rcnd Nov. 4, 1875.)  

Tlie' following list of tlie Reptilin and Ampl~ibia in Dr.  Stoliczlia's 
collections is  silirilar to t h a t  of tlie J9ainmalia already printed in this Jour- 
nal (nwtc, 11. 104), and is similarly publislicd in anticipation of full accounts, 
wliich cannot be issuecl until tlie accompaiiying illustrations are ready. It 
is 1)r01>oswd to figure all new species. 

Tlie country traverscd by Sir D. Forsyth's mission, to which Dl.. 
Stoliczka was attached as naturalist, may be considered as consisting of tlic 
followirig zoological snbdivisions :-hills between tlie Panj ib  and I<ashmir, 
tlie ICaslimir valley, Lndilc (the upper Indus valley, extending t o  the  
I<aralcornm), tlle I<uenluen range south of YQrltand, Eastern Turlcesth~l 
(con~prising tlie plains around PCrkand and KQsligl~ar),  Sariltol (tlie liilly 
country bet~vecn tlie Turltestsn plains nncl tlle Pi inir  ancl WalchCn). 

Tlie collections would, doubtless, liave bccn mucll larger had not a great 
portion of tlie country been traversed in  the  del>th of winter, wlicn the  
ground was covered wit11 sllow, and no reptiles could be seen. None wcre 
consequently obtailiecl on the soutllern slopes of tlie 'l'liian Shan mountains 
nor on tlie PQmir. , . 

I 

The only ortlers of ~ e ~ t i i i a  rel~resented are tliose of lizards and snakes. 
N o  tortoises were met with. 

REPTILIA. 

L A C E R T I L I A .  

1. STELLIO H I Y A J , A Y A N U S . - L ~ ~ ~ ~ .  
2. S. TUBERCULATUS.-Hills between tlie Panjab and Kashmir. 
3. S. Aanon~,us~s. -J  hilam valley, Kashmir. 
4. S. S ~ o ~ ~ c z u a ~ u s ,  sp. nov. 

S. sqz~nnzis doj*salibzcs wzediis nzojo~,ibzls, hnud i n  liltens ~eyzclares or& 
inntis, obtuse cn~.inniis, Zateraliblrs ~tzitzo~.ibu\-, acute carirlntis, yostice sub@- 
pztnlibils ; no7z7zzrllis ~rzz~cronntis C ~ I - C Z ~ ~ Z  ~ ~ I I L J ) ~ ~ L Z L T I Z ,  et ill. fnsciculos ad Iatera 
colli et sup1.n hzc91~e1.0~ dispositis; caudalibus cnriantis, qwucro~zatis verticij- 
Zaiis, do~.sales vZx t:lzn.79zil~cdin.e excerl~~ztibzls ; s t~*na~i~~ezrs ,  copiie cEo~.sopuc 
posteriore ~ti'?.o-puttctatis, d o ~ s o  nnteriore ~ziyro, str.rr~riiaeo trnnsve~.sinr 
fasciato. 
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Rub.-Plains of Eas te rn  Turlrestjn. 
T h e  distribution of tlie scales on tlie Gacli i s  somewhat as in  S. Cirucn- 

sicus, b u t  t l iat  appears t o  be a stouter form wit11 far more enlarged scales on 
t h e  sides, larger tai l  scales, and a patch of thickened scales i n  the  middle of 
t h e  abdomen wljicll is wanting i n  tlie form now described. T h e  present 
species may  be near S. A ~ . a l e ~ ~ s i s  (~Lya~nn A~.ale~zsis,  Liclit. in Eversmlann's 
' Reise nach Buchara', 13, l44), t h e  only otlier steppe for111 lrnown, b u t  tliat 
species is described as being very differently coloured, a s  having t h e  toes 
fringed, a n d  tlie dorsal scales stroiigly keeled and  pointed. 

5. PERYNOCEPII~LU~ T~EOBALDI. 
P. Thcobalrli, Blyth, J. A. S. B., 1863, XXXII,  p. 90. 
j. ccntcrliuolcrclrts, Gdnthcr, Itcpt. Brit. Ind. p. 161, xcc Pallas. 
P. Stoliczkni, Steindachncr, Novnm-Expcdition, Reptilien, p. 23, P1. I, Fig. 6, 7. 
P. cat~rlicolcukts and P. FOI-sythi, Anderson, P. Z. S., 1872, pp. 387, 390. 

H a b .  LadBk ; Kuenluen ; Eastern  Turlrestiii~ ; Sarikol. 
After going through t h e  various descriptions of L n c e ~ t a  caudicolvzcln 

by Pallas, Eversmann, a n d  Eichwald, and coinparing tlieir figures wit11 tlie 
Tibetan species, I a m  satisfied t l iat  t h e  form originally described by Pallas 
i s  different, and t l iat  i t  is probably one of the  smooth species like P. ~lznculn- 
tu s  and  P. axillaris, both  of which liave a liabit of coiling tlieir tails, wliilst 
P. Tlzeobaldi has never been observed t o  do so. T h e  marl<ings 011 tlie tai l  
i n  all P7uynocephali are very constant  and  tliose of the  t rue  P. cn~rdioolv~clies 
are  different from those of P. Tl~eobnkli. It is impossible t o  enter a t  length 
in to  th is  subject here, b u t  in  t h e  full accouiit of tlie $pies I sliall give my  
reasons i n  full for changing t h e  name.* 

Al though t h e  forin called by Dr. Anderson P. Forsy t l~ i  appears distinct 
at first and  is, as a rule, differently coloured on  t h e  bocly, I can find no con- 
s t a n t  distinction from P. l1hcoLrcldi. 

6. P. AXILLARIS, sp. nov. 
P. nzcGor, l ~ v i s ,  cauda elonyata, pede  anteriore i t z  adlrlto vix femur 

attinyente, spuantis ont~ziblcs lmvibus, caucla apicem versus exceptis; supra 
g+aeus, ~ n a c u l d  rubt-d utrinpue post  axillarz notatus, ~nelnb~.is  cautlnpzre ~ U S -  

ciis fuscis trawsversis siynntis, hnc a d  11tetliuna ficsco-nrz?azclntd, nz~jzylc(oi8 a d  
apicent n1'y1.c2, szlbtus ulbidus. LOIZY. totapol l .  5-6, cnzcdle + totius lotzyi- 
tudinis szcbapuaate. 

* I should, however, mcntion that I thin11 there is reason to doubt whether the 
~pecimcns avsigncd to 2'. cnltrlicolaltltts in the Berlin BI~iseum aro rightly named. It 
mas upon Dr. Peters's comparison of Tibctan specimens with the f o y e r  that Dr. Giin- 
thcr based hie identification. At all events, the characters of a, specimen from the 
Eerlin ~Luueurn dcsoribed by Dumeril and Bibron differ from the original description 
givcn by r:illas. 
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Hnb.-Eastern Turlcestin, in  tlie plains. 
A large, ratlier long-tailed species, with tlie same structure as P. mncu- 

lotus ancl tlie same habit of coiling its tail. It is clistinguishcd, when ndult, 
by i ts limbs beiiig sliorter and the toes less fringed, and by colourntion. 
P. n~i l ln1 . i~  lias a recl spot behind each shoulder so aa to  be partly concealed 
by tlic fore li~rib wlien laid back and i t  never lias t l ~ e  tip of tlie tail black 
whilst P. nzaculntzbs alwnjs has. 

7. TERATOSCINCU~ ~ E P S E R L I N Q I I . - E ~ S ~ ~ ~ ~ ~  Turkestau. 

8. GTNNODACTYLUS S T O L I C Z ~ .  
Ctpto(Z(1ctyllts Ynr.kn~zdensis, Anderson. I?. Z. S., 1872, p. 381. 

&b.-Ladbli. 
Froin an exalnination of Dr. Anderson's type specimen, I have ascer- 

tained tha t  i t  is identienl with tlie species ~~reviously described and figured 
by Steindacliner (Rept.  Nov. Exp. 11. 15, 1'1. 11, fig. 2). I also tllink tha t  
Dr. Anderson must have been misillformed :w to t h e  original locality of the  
specimen he described, for tlie species abouilcls in Laclib, wliilst it is replaced 
by other forms of the  genus a t  Pirlrand. 

9. G. ELONGATUS, Sp. nOV. 
G.  elo~zyntzes, cogpore gl.ncili, cat& attenocatd, nze~nbris exilibzts, dorso 

tuberczclis ~tzrGoribus lntis co~tfe~.tis olSnnto, i~ztev tuberciclns spuntltis rottc~tdis 
pnrvt~l is  ilzdzbto, cnud6 szebtus scuti.5 1~zojo9.ibzcs inst~.icctd, ve~.ticillntd serie 
ulti~ttd vei.ticilll czy&sqzce e r  spun~~zis ~~ltrjo~.ibzcs cnvitzntis szberne et  a d  
Intern o~lz~ti~zo contpositd, poris p9~mr11zalibus a d  5 ; gl-isezcs trn~zsve~.se fusco 

fnscintzcs. Long. poll .  S ,  cnz& 2.8. 
fib.-Yangil~issar,  Eastern Turkestbn. 
A peculiarly elongate rorm of tlle group of CT. Cnspilcs, clistinguished 

from tliat and all allied species by its slenderlless anrl by tlic peculiarity of 
the  tail having 110 spiuose tuberclcs, but only tlie last row of scales in  
each ~.i!lg enlarged and carinate without any intervenil~g sn1a11 scales. 

10. G. nrrcnoTrs, sp. nov. 
G. pnrze~lt ~o6zcstiis, copite breri, depresso, nteatzc nttditorio nzini~no ; 

cnw?& atfe~lztatd, Z~vi ,  hnzrd ve~.ticillntd, nicntbris b~.evizisczclis ; dorsog~~cir~u-  
Into, ticbe~~clblis szebco~*i~zntis ~ ~ ' t t ~ t o  ; ~ ~ E I I ~ ~ * ~ ' I L s ,  ficsco ~~l i lzute  p ~ ~ ~ z c t n t u s ,  
subtzcs nlbes~e1ts. Lo~!r/. totn 3.2 poll., cntlclcz 1.8. 

Hub.-Eastern Turlrcstin. 
A snlall sandy colourccl specics wit11 a smooth tail and tlie back 

tuberculated. It is reinarlrable for its very small ear-orifice. It  appeal.^ t o  
be n housc-geclro and was found about old walls. It is probnbly nllied t o  
the  specics described by P:dlns ulidcr tlre nainc of Lnce~.ttcyQ)i('~zs, bllt tha t  

2 3 
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is said by its describer t o  have all the back scales granular, and to be 
marlred with angulate cross bands. 

11. EREMIAS YAREANDENSIS, sp. nov. 
E. ccer~cleo-ocellata, Anderson, P. 8. S., 1872, p. 373, ncc Durn. et Bib. 
E. gracilis, szcpra grisen vel oliuncea, niyro-mnctclata, ocellis nibillis 

niyro nznrginatis utrinpzce ad dorszcm in serient longitzcdi~zale~n dispositis ; 
subtus albida; scutis nasnlibzes hnzcd tumidis, p r ~ $ - o t t t ~ l i  zc~zico, a rost~.nli 
q r a n n s a l i b u s  atpue a verticali postfrontalibzcs Zonqe disjzencto ; ilt$.cl-or- 
bitali ad labrunt pertinente ; dentibus pnZntalibus ntcllis ; sctctis ve~ttrnlibus 
in series longitledinales (po t ius  oblipzcns) 14-16, et in trnnsversas ad 30 
dispositis; poris femoralibus zctrinptce 9-14, spuanzis inJradiyitolibus v i x  
carinatis. Long. 6 poll., cazcdce 3.7. 

Hab.-Eastern TurkestSn. 
This species was referred by Dr. Anderson t o  E. cceruleo-ocellntn of 

Dumeril and Bibron, but i t  appears t o  me to  differ in having the nasal 
shields not swollen, the dorsal scales closer together, almost without inter- 
vening granules, and, I think, in being more slender. E. c~rzcleo-ocellnta 
has the tail scales kecled ; as a rule they are smooth in the basal portion 
in E. Yarkandensis but the character is not constant. This species appears 
more closely allied t o  3. multiocellata Giintlier and may perhaps be 
identical, but tha t  form is described as having an azygos shield between 
the  postfrontals, an enlayged shield in the  middle of the collar, and 18  rows 
of scales acxoss the belly. I scarcely think, too, t1i:~t \Dr. Giinthcr would 
have omitted to  mention the absence of tamiciity i l l  the nasal shields which 
distinguishes E. Y(zr7cntzdensi.s from other forms of the genus. 

l l a .  E. YAREANDENSIS, var. SATURATA. 

E. Yarkandensis nanyis itzfuscnta, scirfo i1tfi.a-orbitali dir:iso, pnrte szye- 
riori  a Zabro discyeto. 

H a b  -Valleys of the Kuenluen range, south of Yhrliaud. 
This differs from the type in having the infra-orbital shield divided, and 

in  darker colour. Neither character, however, is quite constant, and there 
is one dark specimen with the infra-orbital undivided. 

12. EREMIAS VEEIIICULATA, sp. nov. 
E. supra grisea, niyro-vermiczclata, subtus nlbida, elonynta, g ~ a c i l i s  ; 

dorso granulosa, scutis nasalibus tu~aiclis, p r~ f , .on ta l i  z~nico a rostrali szcpra- 
nasalibz~a atqzce a uerticali posfiontalibua lonye disjuncto ; szcl,t.n-o~.bitnlibzcs 
convexis, omnino spuamis nzinimis ~otzcnrlia circumrlntis ; in f in-o~~bi tnl i  lccte 
ad labrum pertinente, dentibzes palntnlibzcs nullis ; scutis ve1it7.nlibzcs i n  series 
16-20 lonyitzcdinnles (potiue oblipzcas), ntpue 36-41 trnnsvc~.szcs d i ~ o s i -  
tie ; poris femoralibzcs zctrittpue 19-23 ; spua~~t io  i ~ f r a d b i t a l i l u s  vix cari- 
nath. Long. 7.4 poll., c a u d ~  6'1. 



1875.1 Ampl~ibia  of Westcrn Tibet, Turkestdn, g c .  105 

Hnb.-Eastern TurlrestAn. 
Allied to  the  last, bu t  more slender with a longer ta i l  and  longer limbs. 

It has more numerous vcutrnl scales and femoral pores, swollen nnsal sl~ields, 
t h e  supraorbital disk suwounded by granules, a n d  different colouration. 

13. EUUECES ~ J 3 ~ 1 o ~ ~ ~ u s . - B e t w e e n  Mari  in t h e  P a n j a b  a n d  Kash-  
S 

mir. 
A si?lgle specimen 13 inches long, stouter t h a n  t h e  type, a n d  wi th  23 

rows of scales round t h e  bocly. 
14. M o c o a  H ~ n r ~ ~ a n m ~ . - M a r i ,  Pan jab  ; Kashmir.  

15. M. STOLICZRAI ( ? = 21L Ladace~zsis). 
Blyrepcs Stoliczkni and B. Knrgiler~sis, Steindachner, Novara Expedition, Reptilian, 

pp. 46, 46. 
Btorrcccs Lnrlncolsis, Anderson, P. Z. S., 1872, 11. 375. 
Hub.-Ladik. 
I am unable t o  identify th i s  species satisfactorily with Ezrllteces Lada- 

CF?LSIS, Giintl~cr,  because in  no t  one out  of t h e  twenty-four specimens col- 
lected does the  forefoot reach t h e  end of the  snout. Anderson also noticed 
this Still I think i t  probable t l iat  t he  two are identical.* E. f igy i le~zs is  
was cl~iefly distinguished by  Steindachncr because of i t s  having 4 instead of 
5 sulwalalials before t h e  infraorbital. I11 some specimens collected there 
are 4 on one side and  5 on the  other. 

OPHID TA. 
16. TYPE LOP^ PORRECTUS ?-Jl~ilaul valley betweell Mari  and Icash- 

rnir. a 

This appears stouter than  the  type and  111iiy be distinct. Ollly a single 
specimen was obtained. 

10. Z AMENIS I~ATERQIERI.  

C'olrtAto Rnoeryieri, Men. Cat. Rais. p. 69, (1832). 
Z(~~rletsis cn~crkelittenti's Giinthor, Cat. Col. Snakes, Brit. llus., p. 104 (18.58). 
Z, Rn~~crqieri and 2. Fedtsclre~rkoi, Stmuch, Schlangen dea Russisclien Reichs, RLem. 

Acnd. Sci. St. Pet. SYI ,  No. 4, 11. 127 (1873). 
Hab.-Eastern Turkeetbu. 
The  colouration of the  threc specimens obtained is t h a t  of t h e  variety 

called by  Strauch 2. 3'edtschefrkoi, i n  wllich the  tai l  is spotted instead of 
being striped. I n  describing the  specimens found in  l'eraia, I have shewn 
t h a t  t l ~ c  two f o w s  pass into each other. 

* Tllc 1ov:tlity of E. Lndncerrsis, Giinth, Rcpt. Brit.. Ind. p. 88, rests upon tho 
nuthority of thc llcssrs. Schlagintweit, and consoqucntly no rclionce cull be placed 
upon its accuracy. 
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20. TROPIDONOTUS n ~ ~ ~ n s . - E n s t e r n  Turkestbn. 

21. T. P L A T Y ~ E P S . - ~ ~ ~ ~ ~  and I(ashmir. 

22. T a ~ ~ a o ~ I E ~ o r u n r  ~ ~ x ~ o ~ a r u ~ . - E a s t e r n  TurlrestSn. 

23. VIPERA OBTUSA. 

V. Rttphrntirn, Il:u-tin, P. Z .  S., 1838, p. 82. I 

V.  obtrrsrr, Dwigubsliy, tt2ste Stranch Xem. rlcad. St. Pet. XSI, No. 4, p. 221, 

24. HALYS HIJ~~LAYANUS.-Mari and Kashmir. 

AMPHIBIA. 
BATRACZIA. 

1. RANA c ~ - a x o ~ ~ ~ ~ c ~ ~ s . - B e t w e e l l  l l a r i  and Kashmir. 

2. DIPLOPELMA C A R N A T I C U M . - T ~ ~ I & ~ ~  between Mari and Kaslin~ir. 

3. BUFO v ~ a ~ ~ r s . - K a s h r n i r  ; Eastern TurliestSn ; Waliliin. 

4. B. C ~ A n r I T a  ?-I<ashmir. 

XV1.-Notes on n feu lbezu Onks $.om India.-By S. KURZ. 
(With Plate XIV.) 

(Received Sept. 30th;-Read NOT. 4th, 1875.) 

Some time ago I received, through the  kindness of Capt. J. Waterhouse, 
two  acorns collected by Capt. IV. G. Hughes, Deputy Commissioner of 
t h e  hill-districts of Arracan. They were obtained in the  hills of Arracan 
a t  some 5000 or 6000 ft .  elevation ancl proved interesting, the  one as being 
.a full-grown acorn of Qlcercus ~nes~ilifolin,  a sl~ecies previously lrnowll 
only from Ava ancl Prome and which I have hitherto consiclered (see 
Flora, 1872, p. 398) to  be only n variety of Q. ge,laisen.nta, but  wliicl~ I mush 
now acknowledge as an entirely distinct sl~ecies ; the  otlier as being 
a young specimen of a new species of which a full-grown cluster of 
acorns from Assam exists i n  the  Calcutta Herbarium. I have in vain 
tried t o  obtain either flowers or leaves of this species from the I<l~asyn I-Iills, 
and, consequently, am compelled t o  name and clescribe i t  solely from 
t h e  fruit. I have t o  do the same in the  case of t o  Q. olln, anotl~er new 
species from Assam. The figures, Iiowever, will, I hope, assist in their future 
identification. I talte this opportunity of giving descriptions of a, few 
other new species collectecl by myself and others in the  Sililiill~ IIinlalaya 
and Curma. 

1. Q u ~ n c o s  XYLOC~~RPUS,  nov. sp., PI. XIV, F i r s .  5-8. 
Fructils per 2-3 in massam irrcguluriter obovoidean~ 1-2 poll. in din- 

metro connati ; nuces npice t;tntum liberle, deprcsso-globosz, Illeves ; cuplll* 
du~ri  irnmaturz 1lUCcJ ol~~ili l lo iilcludentes &mum circularittrr apertm e t  nucis 
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apicem esponentes, grosse et  i r reg~~lnr i ter  lignoso-mul.icntm, glnbrx, tuhcr- 
culis (rcsp. squamis) brevi-conicis obtusiusculis lincnm circiter longis inar- 
ginen1 versus nlinoribus e t  obsoletis obsolete-multiscl.iati~n obtectm. 

HAB.-Arracan Yoinah, east of Aky:~b, a t  $000 to 5000 feet elevation ; 
Assay. (Hughes). 

2. Q r r ~ a c u s  OLLA, nov. sp., Plate X I V ,  Fig.  9. 
R a i i  adulti laeves, nigri ; spica fructifern c. 4 pollicnris, robusta ; 

c~pu1,7: liberz cum 1-2 parvis abortivis Basi adnntis, subturbi~iat:e, poll. 
in  dinmetro e t  circiter + poll. a l t z ,  crassissimm, f~llvello-to~l~entelle,  
squamis ni~lnerosissi~nis latissimis atclue breviter e t  abrupte nculninatis 111111- 
tiseriatis obilucta: ; glans del)rcso-globosa e cupulli vir  exscrta, lzvis, nitcns, 
subcapitato-mucronata. 

HAB.-Assnin (Jenbins). 

3. QUERCUS PACHYPJIYLLA, nov. sp., Plate X I V ,  Figs. 1-4. 

Arbor SO-GO-pedalis, glc~bra, rarnulis nigris,. gemmi$ glnbris ; folin 
oblongo-lai~ceolntn, petiolo crasso 2-3 lin. longo sulfi~ltn, longe e t  inngis 
minusve abrupte acuini~~nta ,  basi inxquali acuta, crasse corincea, 3-5 
poll. longa, costa nervisqne circiter 8 utriilque S L I P ~ R  ilnl)ressis sul~tusclue 
crasse prominentibus percursa ; spicz ferninem crnesm, pruiuosz, 3-4 poll. 
1ony;ze ; florcs f'eininei 2-4- (vulgo 3-) ni  ; perigoniun~ brunnco-squamatuin 
villosuluin ; stigmata 3, rnro 4, crasse linearin, lin. ferc longa, erecto.yaten- 
tin ; l)cdi~nculus fructigerus cmssus, 2-4 poll. longus ; cupulz matnrce 
1-14 11011. in dinmetro, erase coriacez, cincreo- v. sobgilvo-tomentcllre, 
sclun~nis lato-ovato-trigonis ncutis crnssis in ssries circiter 9-12 i~~dis t inc te  
annulatiin clispositia, vulgo per 2-3 c t  plores in innssaln lnagis minusve con- 
fluentes ; glans polliccin circiter lata, deprcssiuscule ~~~~~~~~~~~~~~ica, belle 
evoluta e cupulti fere semiesserta, glabra, niticla, in gloineribus n o i ~ d u ~ n  evo- 
lutis n ~ i n u s  exserta. 

HAD.-Frequent in  the  liill-forests of the  Tongloo and Phalloot 
mount'aius nt 7-SO00 ft. elevation (collccted also by G. l Iann,  S. Gitulble, 
etc.) 

This species as well as the  two foregoing all belong in tllc vicinity of 
Qtcerczrs spicntn. Q. p a c l ~ ~ y k y l l n  very much resembles Q. sqt6a1nntn, lloxb., 
a spccics which in my opinion is incorrectly refcrrcd as a synonylll t o  
Q. spicntn. 

4. Q u ~ n c u s  FILCONERI, nov. sp. 
Arbor g l a b ~ n  ; folin iis Go~tiotl~ctltru~i scsp~siyedlclis si~r~illiinn, cloirgnto- 

oblongn, 14-1 pcd. loug:t, bnsi acutn, petiolo crasso glabro 3-4 lilleitli s l~lf t~l-  
t a ,  breviter acuminntn v. apiculatn, tenuitcr coriaccn, ut r i~~cluc lucitl;\, gl;~br:l, 
nervis iii~i~lcrosis (circitcr 2 0  utrinquc) supra impressis, subtus p ro~i~ i l rc~~t ibus ,  
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reticulatione satis obsoleti ; spicz  fructigere 1 i  ped, circiter longz, tonlen- 
tellse, glandes obovoideo-globosa, pollicem fere latae, lreves, styloso-apicula- 
t ~ ,  pallide brunneze e t  nitidm, exsertce ; cupulm concavo-euplanatm, margi~li- 
bus plus minusve revolutis, crasse coriacez, extus ferrugineo-velutina, intus 
caaescenti-sericese, l ibera  v. rarius basi tantun1 connatre, s q u ~ ~ m i s  aumerosis 

U 
triallgnlaribus parvis appressis obductz.  

HAB.-Upper Assam (Falconer). Very nearly allied t o  Q. Anz,!erstialtn, 
Wall. 

5. CASTANEA DIVERSIFOLIA, nov. sp. 

Arbor 40-60-peddis, novellis fulvo-pubescentibus ; folia valde variabi- 
lia, novella chartacea, ovato-oblonga ad ovata, 7-9 poll. longa e t  4-4+ poll. 
lata, petiolo semipollicari pubesceuti suffulta, i n  nervis utrinque parum 
pubescentia, ilervis reticulatione l a x i  crassti e t  conspicuti ; aclulta millto 
minora, coriacea, elliptico-oblonga, breviter e t  obtuse acuminata, 4+-G poll. 
longa, utrinque yagina v. petiolo e t  in nervis utrinque puberula et  glabres- 
centia, squnmis ininutis argenteis destituta ; paniculs  maguz  et  robusta, 
al~icibus ran~nlorum congregatce dense f~l lvo v. cinereo-tomentosz ; fructus 
involucrum 1% poll. fere in  dinmetro, spiuis obtectum; spinm simplices, 
strictse, pubescentes, circa 4 lin. long%. 

HAB.-Common i n  the  drier hill forests i f  Martaban, a t  3,500-5000 ft. 
n ion. elev t '  
I describe this species as a Castanea connecting Castnnopsis (including 

Litlhocarpzrs) with Castanen. This, of course, is quite a practical division 
for t h e  differences between all these genera are simply artificial ones. 

EXPLANATION OF PLATE XIV. 

Figs. 1-4. Querclcs pachyphylln, Kurz. Fig. 1, fruiting spike ; fig. 2, leaf- 
branch ; fig. 3, female inflorescence ; fig. 4, femalc flowers, somewhat magnified. 

Figs. 5-8. Querc~ts  xylocnrpn, Kurz. Figs. 5 and 6, ripe fruit clusters, from 
above and from below ; fig. 7, unripe, ditto, from Arracan ; fig. 8, scales, somc\vhat 
mqpified. 

Fig. 9. Quercics olla, Kurz. Acorns, from the side and from abovc ; natural size. 

XVI1.-On n nezu Species of Tupistra f).ont l'enasserim.-By S. Knnz. 

(Reccived Sept. 30th ;-Read Nov. 4th, 1876.) 

From amongst the  many finc plants which I owe t o  the  late Dr. F. 
Stoliczka I have selected for description t l~is new species of Tibpisf).n, n genus 
t h a t  I I ~ R  I ~ i t l ~ c r t o  bccu sul)lmsccl to  1)e monotyl)ic. Tllc present species is 
rcmnrkublc for its stiff robust ercct sl)ilres, thosc of 2'. nutans bcing s l~ort ,  





coml~aratively slenclcr, and so 1nrlc11 clccnrvcd tlrat t l ~ c  fruits when ripc arc 
buricd in tlic mould of tlrc tlarlc forests in  wl~ich the  l ) l a ~ t  grows. 

Baiter, in his lievision of Asl)n~.ngece (Journ. Linn. Soc., XIV. 5S1), 
adds a doubtful species (T. ? Si~ryn~)z~ricz~ln, Wall.) t o  t l ~ e  gcnus. Ol' this I 
have keen only a very b i d  speei~nen a i t l i o ~ l t  fruit or ilower, bu t  to  111e i t  
appenrs n I I jpos i~ lcn  or more liltcly a nl)ecics of r~~~os tc i s in .  T11c sanrc :\utlior 
nlnkes J-c~.ntronio, Niq., a Ptrl~tlnccn (Srom w l ~ i c l ~  the flesl~y scanty a l b u ~ ~ l e n  
woulcl alone remove i t ) ,  llnvi~rg eviclcntly ovcl.looltcc1 a little note of irrilre 
on tlris menus in  tlre Flora, 1873, p. 224, wl~cre I 11:lvc idel~tilicd thc  1)1;~11t 9 
wit11 8z6szo1z anthe~~~it l l iczbt?~ of 1J1111nc. 111 t h i ~  note 1 have il~nclvol.tcdly 
overlooked Suszc~lt tllil~rrn, I I i q  S11l)pl. 5'1. S u ~ n a t r .  508, wliicll s l~ould Le 
added as a synonym to  S. Kclssi~ztz., R i ~ r z .  

TUPISTRA STOLICZKANA, nov. sp. 

Herbs perennis 3-4-peclalis, glabra ; folia iis I! ~zzctn~ztis sin~ilia secl 
rnulto majora e t  latiora, lanceolata, utriucluc acurnil~ata, in l)ctiolum 1-1+ 
l)ed:~lem complicntum membrnnaceo-mnrgi11:~tnm dccuwcntia, 2;-3 ped. 
longs, 4-5 poll. lata, clrartncea ; sl~icze rndicales, circ. 1 l~cd.  altco, strict% 
erect=, robust=, pedu~~culo  C. 4 l ) ~ l l i ~ ~ r i  si~ifultm, g l a l ~ . ~ ~ ;  florcs scssiles, 
mediocres, 4-3 poll, in dinmetro, braetea lxtissiln$ cucullntii obtilsA ipfracti  
sustes,ti ; corolla G-loba, tubus urceolato-cai~~l)anulntus, limbi l a c i ~ ~ i a ,  lii~eari- 
l i n c e o l a t ~  c. 3 lin. lol~gm, obtusiusculm, basi ad faucem antliel.am sessilem 
oblongain utrinclue truncatam 2-locularem gereates; ovarium ovoideu~n, 
3-loculare ; stylus sulc;~tus, crassus, circ. 1 lin. longus ; stigma magnum, 
convexo-peltaturn, lobntum, so8brun ; baccrr v d d e  i1nmatur;e ovoicleo-glo- 
bosae, cerasi magnitudinis. 

H A B . - U ~ ~ ) ~ I .  Tenasserim, Moulmein Distl-ict (Dr. F. Stoliczka). 

XVII1.-Descr@tions of new &idinn Pkalzts.-By S. KURZ. 
(With Plate XV.) 

(Received Sept. 30th ;-Rcad Nov. 4th, 1875.) 

1. ZANTHOXTLON ANDAJIANICUN, nov. sp. 
Frutex sen~isca~~clens, aculcis sparsis subcurvis bravibus armatus, novel- 

lia parce pubescentibus ; folia imparipinnata, 2-4 poll. longn, petiolo inerrni 
angustc alato ; foliola 3-4-juga cum i~npari ,  snbsessilia, ilizecluali-rhomboi- 
dc;z (terniinnli culie,~to-obovnto), 4-1 poll. lol~grn, oltusa,  rnembl-nnacea, 
nrargine exteriori salvo apicein versus intcgra, secus intcriort:~n p o s s e  cre- 
nata, subtus in (;osth parce pubcscentin ; cztera  ig11ota.-A~bdn~ttnns. 

2 A e ~ a r ~  PANICULATA, nOv Sp. 
Arbor metliocris, sempervirens, novellis dense fulvo- v. cup1-eo-1~pidoto- 

yubcrulis n ~ o x  glabresce~rtilus ; Solia ilnyari-l)i~~n:~ta, glabra, r l~i ic l~i  tc'retc 
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cupreo-lepidotula glabrescente ; foliola vulgo 2-jugs cum impari, suboppo- 
sita, ovata ad  ovato-oblonga, petiolulo ferrugineo-lepidoto 2-2i lineali suf- 
iulta, 4-9 poll. longa, coriacea, glabra, opaca, foliolis suminis ternatis v. 
pinnato-remotis ; flores minuti, pedicellis gracilibus brevibus ferrugineo- 
lepidotis, in  pnniculas amplas ferrugineo lepidoto-tomentosns asillares folio- 
rum longitudine v. paullo breviores dispositi; calyx ferrugineo-lepi80tus, 
lobis latis obtusis ; petala semilineam longa, libera; antherle 5 , ;  baccle 
ignotae.-Peyzc ; Tegtnssel*i~~t. 

3. Allroona LACTESCENS, nov. sp. 
Arbor sempervirens, usqoe 40-peclnlis, novellis pallide lel,idotis, succo 

lacteo scntens ; folia i~ilpari-pinnata, rllnclii terete, lepidotula, mox glabre- 
scentia ; foliola 3-2-juga c u ~ u  impari, alterna, oblonga acl lanceolato-oblonga, 
~e t io lu l i s  2-3 lin. longis suffillta, basi acutb obliqua, acuminata, chartacea, 
viriclia, glabra, 3-5 poll. longa, nervis venisque supra bene conspicuis ; flores 
majusculi, pedicellis curvis argenteo-lepidotis 1-14 lin. longis suffulti, pani- 
culam axillarem petiolo breviorem Iaxnm sessilem gracilem parce ramosam 
dense lepiclotam efformantes ; calyx clense lepidotus ; petala 3, lineam circiter 
longa v. paullo longiora, concavo-rotunclata, glabra ; antherz  6 ; fructus 
obovoideo-globosi, juniores furfuraceo-lepidoti, cerasi mag1iituc1iue.-Xar- 
ta6an. 

4. AMOORA DYSOXYLOIDES, IIOV. sp. 
Arbor sempervirens, mecliocris, novellis cinereo-lepiclotis ; folia impari- 

pinnata, pedeln circiter longa, rachi petiolo e t  costb subtus clense canescenti- 
lepiclotis ; foliola 3-juga cum impari, alterna,' oblonga, basi oblique acota, 
petiolulis 2-3 lin. longis lepidotis suffulta, subabrupte e t  obtusiuscule 
acuminata, tenuiter corincea, nigrescentia, opaca, subtus sparse e t  minute 
arge~iteo-lepiclota ; flores parvi, peclicellis brevibus crassis lepiclotis suffultn, 
in  paniculam axillarem parvam petiolo multo breviorem dense canescenti- 
v. gilvo-lepidotam sessilem clisgesti ; calyx brevis, dense lepidotus, 5-  
dentatus ; petaln 5, linenm vix longa, obovato-oblonga, glabra;  tubus 
stamincus glaber ; anther= 10 ; ovarium ovoideum, pallidc l~irsutuln ; stigma 
sessile, magnum, glabrum .-ilIiig-tabi~lt. 

6 .  W a ~ s u n , ~  osycanpa,  nov. sp. 
Arbor, gemmis fulvescenti-puberulis; folia impari-piunnta, petiolo 

rachirlue sparse lenticellatis glnbris gracilibus ; foliola bijuga cum impari, 
petiolulis +-+ pollical-ibus grncilibu9 snffillta, Ianceolatn ad oblongo-lauceo- 
Iata, 3-43 poll. longa, te'nuiter chartacea, longiuscule acurninata, subtus 
glaucescentin reticulationc tenuissimi c t  inconspicui pcrcrlrsa ; l)a~~iculso 
frr~ctigerm gracillim,?: e t  longc peclunculatm, pnrce ramosE, g l x l ) r ~ ,  foliis 
1,roviorcs; baccz i r n m n t u ~ . ~ ~  ovnto-oblongz, acuminntro, 4 poll. longx, 
cincrco-vc1utinro.-A~z(Zc~~nu~zs. 
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DAPIINIPHYLLOPSIS, nov. gen. Olacinen~ztfrt. 

Pl.  XV, Figs. 1-7. 

Calyx 5-lobulatus, accrescens. Petala 5, raro 6-7, cum ovario conua- 

ta, libera. Stan~illa perfecta 10, irregulariter v. alternatim longiora. Ovari- 
nm ittferum, pedicelliforme, disco epigyno m~jusculo annulari coronaturn ; 
stylus perbrevis, simplex. Fructus cum calyce aucto connatus, disco epi- 
gyi10 et  calycis lobulis coronatus.-Arbor magna, foliis simplicibus integris. 
Flores parvi, sessiles, in capitula peduilculata axillaria congesti. 

6. D. capITAT.4, ( n c x  daph~zephylloides, Icurz in Journ. As. Soc. 
Beng. 1870-72). 

Desc~iptiofti  adde : Flores non pedicellati, sed cum ovario pedicelli- 
forini sessiles ; ovarium inferurn, cum calyce connatum, parce pubescens, 
apice disco epigyno glabro crasso annulari obscure lobato terminatum ; 
baccae immatulsae obovoideae, c. 3 lin. long*, parcc pubescente9.-n-lbntes 
Hil~zalayce Siklci~lze~zsis et iUa~.tabania, 5-7000 ped. s. na. 

NATSIATOP~IS, nov. gen. Olacineavunt. 

P1. XV, Figs. 8-9. 
Flores fertiles ignoti ; masculi : calyx 4-fidus, parvus. Corolla tub- 

alosn, apice 4-loba. Stamina 4, libera, cuin corollae lobis alterna; filn- 
mcnta longa, latn ; antherae linenri-oblongre. Ovarii rudimentuun clei~se 
his~idum.-Herba perennis, volubilis, scabra, foliis alternis cordato-ovatis 
palmatinerviis. Flores in spisas vulgo geminas asillares graciles dispositi ; 
bractere deciduz. 

7. N. TEUNBERGIBFO~IA, nOV. Sp. 

Herba perennis, volubilis, s~ab ro -~ube~ .u l a  ; folia cordate-ovata v.-ob- 
longa, Ci -6 poll. longa, petiolis 2-2+ poll. longis suffulta, breviter acumiila- 
ta,  supra scabra, subtus dense pubescentia, a basi 7-nervia ; flores masculi 
brevissime pedicellati, 2 lin. circiter longi, in spicas ternas V. saepius geminas 
axillares laxas elongatas tomentellas disgesti ; calyx parvus, 4-fidus, 
pubescens ; corolla gamopetala, tnbulosa, extus appresse pubescens, &loba, 
lobis brevibus reflexis ; stamina 4, cum corollae lobis alterna, filnmellta 
libera, lato-linearia ; ovarii rudimenturn hemisphericum, dense fu1vo-hispi- 
durn.-Ava. 

b 

8. MIQUELIA CAXCELLATA, nov. sp. 
Frutex volubilis, ramis tortuoso-striatis ; folia oblongo-lai~ceolnta, bnsi 

attenuata, petiolo circiter pollicari suffulta, 4-5 poll. longa, aciiminatn, rigide 
coriacea, lucidn, subtus cxigne pubcrula glnbrcscentia nervis e t  reticulationo 
crassis prominentibus 1)ercursa; drupm (pcricarpio dcprivntz) obovnto. 
ollongm, n~argines versus coml~rcssiuscu13c, polliceln circiter long,r, elcgan- 

2 6 
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tissime a t  grosse cnncellatz ; semen solitarium, endocarpio crustaceo conforme 
sed minus, cancellato-nervosum, pendulum. Mnlnccn (Maingay NO. 376). 

Descriptio e specimine valde fragmentario confecta. 

9. ILEX SIPKIYENSIS, ~ O V .  sp. 
Arbor mediocris, glabra, ramis crassis, gemmis ample squan~atis ; 

squ-ams lato-ovales, obtusissims, c. & poll. longs, glabrs,  lato scarioso- 
marginatw ; folia larga, oblonga, basi in petiolum +-I pollicarem crassum 
attenuata, obtusiuscula, 5-6 poll. longa, repando-serrulata, coriacea, glabra ; 
c y m s  fructiferz denss ,  breves, robustz ,  e perulis axillaribus v. supra 
foliorum cicatricibua o r t s ,  g labrs  ; baccs globoss, piperis grnni magni- 
tudine, laeves, lutes ,  pedicellis strictis c. 3 lin. longis euffultz, atigmate 
sessili peltato-4-lob0 coronats, 4-pyrenz ; pyrenz t r igons  cum dorso 
convex0 sub1zves.-In sylcis lnontcrnis subtemperatis Bi~italayre Sikki- 
mensis, alt. 7-10000pecl. s. m. F r .  Oct. 

Aff. I, odoratre, gernnlis maxilnis e t  drupis luteis 4-pyrenis jam dis- 
tincta. 

10. GYMNOSPO~IA THOMSONI, nov. EP. 
Arborea, glabra, spinis nuclis rectis armata, ramulis lenticellatis ; folia 

lanceolata ad oblonga-lanceolata, petiolo grncili 2-3 lin. longo suffulta, 2-5 
poll. longa, tenuiter acuminata, crenato-serrulata, membranacea, glabra, in 
sicco fuscescentia v. nigrescentia ; flores parvi, 5-meri, pedicellis gracillimis 
1-2 linealibus, cymas a basi fasciculato-ramosns pollice vix longiores axil- 
lares v. supra foliorum delapsorunl axillis o-*tas efformantes ; petala lin. 
circiter longa ; capsuls pisi majoris magnitudine, lato-obovats, acutiusculs, 
lsves, vulgo ultra medium bivalvato-dolliscentes, 2-l-loculares et  2-1- 
sperms.-Sikkina Hignnlaya alt .  2-5000 ped. s. m. ; Bootan, montes Dewan- 
gayee (Masters) PI. Apr. Fr .  Sept. Oct. 

Sub eodem nomine cum Celastro  t to nos per ma ex herb. Kewensi distributa. 

11. QYMNOSPORIA GIBSONI, nov. sp. 
Frutex spinis crassis rectiusculis longis folii- e t  florigeris, armatus, no- 

vellis puberulis ; folia obovata, petiolo 1-1+ lin. longo suffulta, apiculata ad 
obtusa, 1-2+ poll. longa, obsolete crenata, membranacea, in sicco brun~lcscen- 
tia, subtus puberula, supra glabra ; cymx fructigerae folio paullum b~.evioree, 
e sl,inis v. earum axillis ortm, puberulm, glnbrescentes, graciles, pedunculatz, 
dichotomo-ramoss ; ca1)sulm immaturz glnbrz, obpyriformes, vulgo 3-loba- 
tz et  3-loculares, + poll. 1~11g;0, 3-valvatrt?, loculis monospermis.-Bol~bbay 
Presidency (Dr. Uibuon). 

12 ,  LOPHOPETALUY FUYCESCENS, nov. sp. 

Arbor glabra ; folia oblonga, petiolo 1-1-i pollicari suffulta, breviter 
acuminata, Lasi oltuaa, i~ltegra, 4-8 poll. longa, coriacea, opaca, s u L t u ~  
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rubido-fuscescentia, nervis coilfertiusculis 14-1G utrinque ; cymae rigid=, 
brachiatz, in  paniculam terminalem glabram consociatae ; pedunculi 1+-2 
poll. longi, rainuli ultimi breves compresse 4-goni; flores parviusculi, pedi- 
cellis gracilibus lineam circiter longis suffulti, confertiusculi ; calycis lobi 
breves, lati, rotundati ; petala ovata, obtusiuscula, lin. longa, coriacea, mar- 
gine fato membranaceo i n  alabastro induplicato aucta, caeterum nuda, in 
sicco in gentro elongato-trigono-corrugata ; discus indistincte 5-lobulus, in 
sicco rugulosus ; stamina 5 ; filamenta 1ongiuscula.-Singapore. 

13. SALACIA JENKINSII, nov. sp. 
Scandens ?, glabra ; folia petiolo 2-3 lin. longo suffulta,oblonga ad ellip- 

tico-oblonga, 5-7 poll. longa, apiculata v. abrupte e t  obtuse acuminata, basi 
obtusa v. rotunclata, obsolete crenata, chartacea, g labra;  flores majusculi, 
pedicellis c. + pollicaribus suffulti, cymas dichotoinas glabras in paniculam 
elongntam terminalem v. i n  summorum foliorunl asillis si tam dispoaitam 
formautes ; sepala lato-ovata, + lin. longa, glabra ; petala imbricata, obovata, 
obtusa, lineam longa v. longiora, glltbra; stamina 3 ; filamenta subulata, 
lata, plana, recurva, 6 li11. longa; discus urceolatus, ovarium fere t o t u ~ n  
inc1uclens.-Assaflt (Jei~lt ins).  

14. SALACIA PLBTIPIIYLLA, nov. sp. 
Frutex alte scandens, glaber ; folia, ovalia v. elliptico-ovalin, petiolo +-% 

pollicari suffulta, obtusiilscule acuminata v. rarius apiculntn, basi rotuudata, 
integra coriacea, 4-6 poll. longa, opaca ; flores majusculi, viridiusculi, pedi- 
cellis circa semipollicaribus l ~ v i b u s  crassiusculis suffulta, perplures e tuber- 
culis axillaribus v. supra foliorornm delapsorum cicatricibus orti  ; calgcis 
lobi brevissimi e t  latissimi, integri, g1;ibri ; petala subvalvata, obovata, 1* lin. 
longa, glaberrinia ; cliscus magnus e t  crassus, glaber ; stamina 3 ; anther= 
miliutaa ; filamenta plana, cleorsuin Iatiora, reflexa, i n  floribus sterilibus (?) 
lineam fere longa, in floribus fertilibus valde abbreviata ; baccae inagis n~inusve 
globosz, cerasi inaximi magni tudine, cocc ine~ ,  Ireves, 2-spcrmre ; senlina 
semi-conveaiuscula, + poll. longa, obsolete e t  grosse rugosa.-Nicobal.~, 

Ex affinitate S. ~et icu ln ta .  

15. HIPPOCRATEA N ~ c o s a n r c a ,  nov. sp. 
F ru tes  alte scandens, glaberriina ran~ul is  sparse e t  minute lenticellntis ; 

folia pctiolo 3-4  lit^. Iongo crnsso suffultn, elliptica ad elliptico-oblonga, 5-6 
1'011. longa, basi obtusa, obtnse repandn, apiculntn, corincea, nitida, g1:luca ; 
flores lutescentes, parvi, l~cdiccllis 2+-3 liu. longis snffulti, in ryinns diclio- 
tomo-ramosns pedunculatas vulgo ternns tcrnnio;tlea clispositi ; bractex c t  
bractcol..c ininut;u, acutw ; cnlycis lobi pnrvi, ovnti, rrcuti, cilinti ; petal3 
rotnntlnta, iulbricnta, 4 lin. vix louga ; discus co~lvcsus in m:u.giucnr planu111 
6-goul~m cxpln~intus, ovnriuul fcrc t o t r ~ ~ u  i t ~ c l u d ~ ~ i i s ;  stanlitla 3, p:lr\.n, 
s1tbscssi1ia.-A7icoh.s. 
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16. VITIS COSTATA, Wall. 
Humiliu, prostrata v. scandens, ramulis 6-gonis, junioribus parce ap- 

presse hirsutis ; folia simplicia, petiolo brevi 1-24 lin. longo suffulta, ovato- 
v. subcordato-lanceolata, acuminata, repandocrenulata, basi rotundata v. 
subcordata, succoso-membranacea, concoloria, 4-6 poll. longa, subtus in  
nervis rectis parallelis prominentibus parce appresse hirsuta ; flores . .I , , in  
cymas parvas strictiusculas oppositifolias v. i n  ramulorum evtremitatibus 
paniculatim dispositas collecti ; pedunculus circ. + pollicaris e t  rainificationes 
strictiusculi, juniores appresse hirsutuli ; baccae piperis grani magnitudine, 
pedicello subnutante 2-3 lineari sursum incrassato suffultle, obovoidee.- 
Peyzc ; Mavtaba~z ; Pro~lze. 

1'7. V. NEUROSA, nov. sp. 
Scandens, lignosa, glabel-rima ; cirrhi firmi, simplices ?, oppositifolii ; 

folia digitato-5-foliolata, glaberrima, etiam in sicco glauco-viridia, petiolo 
2-3 pollicari suffulta ; foliola oblonga, lateralia obliqua, petiolulis crassis 
3-5 lin. longis suffulta, basi obtusa v. acuta, irregulariter e t  grossiuscule 
serrata, obtusiuscule acuminata, 3-4 poll. longa, coriacea, nervis e t  reticula- 
tione utrinque (subtus mngis) conspicua ; flores parviusculi, cymulosi, pedi- 
cellis 2-3 linealibus suffulti ; cymulae elongate-pedunculatle, cymam iterato 
umbellatam glabram peclunculo circiter 2 pollicari basi bracteato axillari 
suffultam efficientes ; calyx truncatus ; ovarium ovoideum, in  styliim cras- 
sum apice patenter 4-lobuin attenuatum ; baccae oblongae, h poll. long=, 
glabrae, 1-3 spermae ; semina oblonga, v. si 2 v. 3, semi-v. trigono-oblongae, 
4-6 lin. longae, dorso leviter longituclil~aliter depress=.-Xhasya montes, alt. 
3-4000ped. s. m. (Fitis No. 44, Hf.  and Th.). 

18. V. V I C A R Y ~ A ,  nOV. Sp. 
Gracilis, glabra ; folia tripinnatisecta ad ternatisecta, 2-3 poll. longa, 

pinnae inferiores vulgo 5- superiors 3-foliolnta ; .foliola petiolulis capi1l:~riLus 
+ lin. vix longis (terminali petiolulo usque ad 4 poll. longo) suffi~lla, parva, 
4-4 pollicaria, ovata ad lato-ovata, grosse crenato-repanda, acuta, rigide 
chartacea, glabra, in sicco supra nigrescentia subtus f~~scescentia ; paniculae 
furcato-cymosae, oppositifoliae, peclunculo pollicari suffultle; flores etc. 
omnes clelal~si.-Deyrnh Dhoon (Capt. Vicary, 1833). 

Species elegantissima ex affinitate V. Cantoniensis. 

19. SAPINDUS IOMENTOSUS, nov. sp. 
Arbor? pubescens, 11nbitu E~.ioyZossi etc. ; folia paripinnata cum rhnchi 

et  petiolulis tomentella ; foliola 4-3-juga, 4-5 poll. longs: 2-3 poll. lata, 
inacrluali ovato-oblorlga, bnsi inaequali acuta, Lreviter petiolulata, acuminate 
v. acuta, integra, chartacea, supra nervis puberulis exceptis glabra, eubtus 
densc tonlcrltella ; pal~ic~rla  tornentella, terrr~in:rlis ; sepala o l lo~~~o- lanceo la ta ,  
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acuta, extus pubescentia ; petala elongato-cuneata, basin versus villosula ; 
lamina obovat,a medio squamb bifidh intus dense lanuginosi aucta ; filamcnta 
longe pilosa ; stylus sub fructu juvenili simplex, continuus ; d r u p z  immaturz  
pedunculatre, biloblle, lobo altero abortivo, stylo acuminatz, monospermz, 
basi intus dense lanuginosz, monospermz; semen erecturn ; raclicula 
lineai.fs, recta.-Avcc, montes Ehakhjen .  

20. SAPINDUS mcnocanrus ,  nov. sp. 
Frutex v. arbor ?, ramulis novellis parce hirsutis ; folia, bifoliolata, 

petiolo 1-2 lin. tantum long0 parce liirsuto glabrescente suffulta ; foliola 
oblonga acl lineari-oblonga, basi obliquk acuminata, 2-3+ poll. longa, obtu- 
siuscula v. subrctusa, integra, coriacea, glabra utrinque prominenter reticu- 
lata ; florcs parvi, glabri, peclicellis + lin. longis suffulti, paniculas subsessiles 
graciles l~ubescentes mox glabras terminales e t  axillares efformantes ; buccx 
vulgo profunde 2-lobre v. abortu unilobz, lobis obovatis divergentibus 
13-2 lin. longis g1abris.-Xiant. (Teysmana). 

21. POMETIA nracnocAnPa, nov. sp. 
Arborea, glaberrima; folia pinnata, longa ; foliola inferiors tantum ad- 

sunt  inzquxli oblongo-lanceolata., basi rotundata, brevissime e t  crasse petio- 
lulata, acuniinata, 3-4 poll. longa, remote e t  obsolete rcpanda, coriacea, supra 
lucida, nervis lateralibus numerosis crassis in  pitgina superiori irnlnersis 
percursa ; flores parvi, pedicellis capillaribus glabris c. 2 lin. longis suffulti, 
fasciculati, fasciculi racemosi in paniculas crassas subglabras collecti ; calycis 
lobi minute cilioli~ti, glabri ; stamina 5 ; ovarium parce hirsuturn glabrescens ; 
baccle corticatce, ellipsoiclele, ovi gallillacei magnitudine, glaberrinm, monos- 
perm=, corticc crasso; semen ovoideo-oblongurn, ultra pollicem longum, 
basi breviter aril1atum.-Zulacca (Maingay No. 413). 

22. DALBER~IA STENOCARPA, nov. sp. 
Arbuscula, novellis aureo- v. fulvo-sericeis ; folia pinnata, breviuscule 

petiolatn, 5-8 poll. longa ; foliola 9-13, alterna, elliptico-oblonga ad ellipti- 
ca, petiolulo 19-2 lin. long0 sericeo-puberulo suffulta, basi subobliqua acuta, 
1-1: poll. longa, retusa cum mucrone minuto, chartacea,subtus glaucescentis 
e t  parce (przcipue secus nervos) pilosula ; paniculz fructigerz pubernlz, 
pedunculo circa pollicari suffultre, asillares, folio multo breviores ; flores. .., 
~eclicelli 1 lin. circiter longi, puberuli ; calyx 1 lin. longns, appresse fulvo- 
hirsutus, dente superiore brevissimo obtuso, infiino longissirno subulato ; 
legumina 1-2 poll. longo e t  circa 2 lin. lata, linearia, in stipitem longum 
gracileln sensim attenuxta, plann, brunnea, tenuiter coriacea, obtusn v. stylo 
terminata, lnre :t iodistincte venosa, 1-5-spenna, suturA eonteriori vulgo 
recth interiore sinuosb v. leviter curvatb.-SikX.int, Pa~lknlii~i (S. Gamble). 
F r .  Aug. 

Lcguminum structur'% e t  inclolc ad D. Sissoo, c r  llabita autem ad 
Dalberp'nt~t Zn~tceolarinita accedens. 
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23. FRAGARIA SIKKIY~SIS,  nov. sp. 
Perennis, estolonifera, acaulis, rhizomate crasso verticali v. obliquo; 

folia trifoliolata, petiolo parce piloso 2-3 pollicari suffulta ; foliola elliptic8 
ad obovato-elliptica, lateralia subobliqua, grosse crenato-serrata, obtusa, 
+-1 poll. longa, brevissime petiolulata, crasse membranacea, utrinque pilis 
sparsis albis rigidis adspersa ; scapi solitarii foliis paullulo breviores, uhiflori, 
parce pilosi ; calycis lobi 10, spatulato-obovati, acuti, alterni breviores et 
angustiores, nervosa, apicem versus dentati, 2-3 lin. longi, parce pilosi v. 
subglabra, piloso-ciliati ; cananthium cylindrico-oblongum, glabrum, + poll. 
longum. Siklcim-Himalaya, in  pascuis alpinis 10-1 5000 ped. s. m. 

24. RUBUS FOCKEANUS, nov. sp. 
Prostratus e t  loilge repens, caulibus filiformibus parce hirsutis surculo- 

sis ; folia trifoliolata, iis P r a g a v i ~  haud absimilia, petiolo 1-2 pollicari parce 
piloso suffulta; foliola ovalia ad rotundato-ovalia, breviter petiolulata, 
obtusa, $-1 poll. longa, irregulariter duplicate-serrata, subplicata, secus 
nervos parce appresse hispidula, lateralia obliqua ; flores solitarii, ramulos 
breves annuos unifoliolatos terminantes, pedunculo villosulo parce et minute 
glandulo-hispido poll. fere longo suffillti, majusculi ; calycis lacinis ovatm, 
acuminatze, 3 lin. circiter long=, extus subglabra, intus tomentellae ; stami- 
na glabra, erecta ? ; drupeola perpaucce, 1-6 lin. longae, coccinea, luciclae. 
I n  pascuis alpinis, Siklcim-Himalaya, e. g. in jugis Singalilah, 12-14000 
ped. s. m. 

EXPLANATION OF PLATE XV. 

Figs. 1-7. Dnph~ziphyllopsis cnpitntn, Kurz.-Fig. 1, flowering branch, nat. size ; 
fig. 2, flower, the petals removed ; fig. 3, flower, from below; fig. 4, the same from 
above ; fig. 5. fruiting inflorescence, nat. size ; fig. 6. bcrry, nat. size ; fig. 7, upper 
part of b c q ,  shewing the persistent crown formed by the calyx-limb and epigynous 
disk. 

Figs. 8-9. fiitsintopsis tk~stzbc~gi~folia, Kurz.-Fig. 8. flowering branch, nat. 
size ; fig. 9, flowcr, with opcned corolla, shewing stamens and ovary-rudi~ner~t. 
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X1X.-Note on (i) Elachistodoa Westermanni, (ii) Plstycel)s semifasciatus, 
a?zd (iii) Ablepharus pusillus nnd Blepharosteres agi1is.-By W. T. 
BLANFOBD, E! R. 8. 

'4 
(Received Nov. 9 ;-Rend Dec. 1, 1875.) 

5 I.-A young snnlre was recently presented to  the  Indinn Museum by 
Mr. G. Sllillingford, of Purneah, and Mr. Wood-Mason, tlie Curator, nslred 
me t o  determine it. For  n long time I was unsuccessful, for the specimen 
presents the  peculiarity of a pit bchind the nostril, scalcs much lilrc tlwse 
of a Bic~zyn~zcs, except tha t  the  subcauclals are divided, and no poison fang ; 
but  after a goocl deal of research I a t  last identifiecl the  specimen with 
Elncl~isto~lo~z Westevazanni, Reinhardt, Oversigt K. Daask. Vid. Sclsk. 
Forh. ICjobenhavn, 18G3, p. 210 (Gunther, Rept. Brit. Ind.,  Appendix). 

This snake is admirably figured in the  original paper, and a remarltable 
character not mentioned in Dr.  Gunther's description is shewn in the  figure. 
Tliis character consists in the  presence of a post-nasal pit. 

A loreal pit has been found in two other gene1.a of harmless snnkcs, 
both West African ; one Botl~rolyczcs belonging t o  the  Lycodo~tticla?, (Giin- 
ther, P. Z, S., 1574, p. 444, P1. L V I I ,  fig. B), the  other Bot l~~opl~thnl~~czcs  
belonging t o  the  Colzcb~.icke. I n  Elncl~istodon the loreal shield is united 
t o  tlle nasal above and a suture ruils from the edge of the  pit t o  the  labinls 
below. I n  the  original description the  nasal was said t o  lie betweell two 
sl~ielcls and the loreal was considered to  enter the  orbit, but  tllcre is cer- 
tainly no suture above the nor,tril in the Purileah specimen ancl, coilsicleri~l~ 
the presence of the pit, I thinlr tha t  tlic lower prmocular is not tlie loreal 
and tha t  the  homologies of the  shielcls are as I have suggested. 

Froin tlie cliaracter of tlie scalcs I am inclined to refer Elac7~i;stodo~~ 
t o  the Dipsndiclcz, and the dentition as described by Reinhardt agrees ivit,l\ 
this view, the posterior maxillary &eth being grooved. The following is a 
clescription of tlie specimen obtained. 

Head scarcely broacler thall the  neck, flat above, body soinei~rllnt corn- 
yressccl, tail ratlier short, pupil vertical, body surrou~ldcd by 16 rows of 
smooth scalcs, those on the siclcs as broad as long, tlie clorsal row eulnrgcd, 
licxagoi~al, much broacler than long. Nostrils lateral, cacll in n single sliield, 
wl~ich contains a deep pit behind the nostril, the  shield is diviclccl bcluw tllc 
pit, tlie suture running forwards to  below the nostril ancl then clo\ril\rnl.cls. 
130th palntinc and maxill:~ry tcctll are prcsent, but tile spcciu~crl is too ~ ~ ~ ~ ; ~ l l  
for tlicir characters to  bc inndc out. Vcntr:~ls 210, subcnudnls i l l  63 p:Lil.s, 
anal undivided. . Lcngth S? i i~cl~es ,  of wlricli thc  tail is 1-4. 

Hcncl-sliiclds norinal cxccpt tha t  there is no scpnratc lorcal, tllis ~ ~ c i l l c  
uniteel wit11 tllc nasal above. ltostral twice as broad as l i igl~, just rcncIling 
thc upper surlace of tlic Iicacl. Anterior and posterior fiollt;\ls c,lw;ll ilL 

27 
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length, the latter are broader and descend somewhat on to the side of the head 

so that  the upper prsocular is not in contact with the nasal. Vertical hex- 
agonal, rather longer than broad, occipitals large, rather broad in front, 2 
p~.zoculars, the lower the larger, the higher not reaching the upper surface 
of the head ; 2 postoculars. Upper labials 6 on one aide of the head, 7 ,on the 

other, the 3rd and 4th entering the orbit, the last very large. Temporals 
2, very long, the upper extending the whole length of the occipital, the lower 
rather shorter. Three pairs of enlarged chin-shields, the posterior separated 
by a small azygos scale, the second pair the largest, each being in contact 
with 3 lower labials. A11 the lower labials very narrow. Colouration :-a 
narrow white line runs along the back, i t  is straight on the tail, becomes 
wavy in the middle of the back, and tends to break up into spots near the 
head ; sides dark brown with numerous minute elongate white spots tend- 
ing to  form cross bands ; lower parts white, each ventral shield with a dark 
hinder edge, which frequently expands into irregular spots near the sides; 
upper surface of head blackish brown, suture between the occipital shields 
white, rostra1 and a broad line running from i t  over the outer part of the 
frontsl- and supraorbitals and across the temporals t o  the hindermost la- 
bial, and all the labials themselves, white, whilst a blackish brown band runs 
from the nostril t o  the temporals below the white line, and incJndes the 
eye. 

$ 11.-I had occasion recently to  examine the type specimen of 
Platyceps semi$asciatzcs, Blyth. It is a very young snake and has liitherto 
been a puzzle to Indian herpetologists, as may be inferred from the following 
synonymj : 

PZutyceps semifasciatus, Blyth, J. A. S. B., 1861, XXIX, p. 114 ; Giinther, Rept. 
Brit. Ind. p. 237. 

Cohtbo (Plndyceps) semifasciatus, Theobald, Cat. Rept. in appendix to J. A. S. B., 
1868, XXXVII, p. 52. 

Co~r~psoso~~in semifaaciatzlm, Stoliczka, J. A. 5. B., 1870, XXXIX, p. 188. 

I venture with some diffidence to suggest that i t  is a young specimen 
of Zclnzenis ve~ztrimacuZcctus, a snake with which I am very well acquainted 
from having found i t  abundantly in Persia, but which is not common in 
India 6:r;cept in the extreme west, and is necessarily not easily recognised 
in the  young state except by one who knows its appearance well. 

5 111.-On of the scinclue from Basrah which I described" 

as Ablephnru~ pusillus (A. and M. N. H. July, 1874, YIV, p. 33) with 
t h e  type specimen in the Indian Museum of the species described by Dr. 
Stoliczka as B2rpharosterea a gilis, I am disposed to believe that I was wrong 
in supposing them, on the strength of the descriptions, to be identical. 

I n  thin dr,srription a scrioutl nrispiint occurs. Thc number of clcalcs I I C ~ W C C ~  
tho rrxils ahould 1)o 36 not ZG. 
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are congeneric without doubt, and Blephnrosteres agilis is a n  Ablepharzcs, 
but  it differs from A. ptrsillus in  its much longer body. In A. agilis the  
fore limb does not nearly reach half may t o  the  tl~ig!i and the  hind limb 
barely reaches half way to  the  axil. I n  A. p u s i l l u ~  the fore limb reaches 
fully palf way to  the thigh or rather more and the hind limb two-thirds of 
the  way to  the axil. I n  the  former the  third and fourth toes of the fore 
foot are.about equal in length, in the latter the  third finger is decidedly tlle 
shorter. Under these circumstances I thinlc it probable tha t  A .  pusiZlus* 
is a distinct species and that  A agilis is probably distinct from A.  Brandti ,  
Strauch. 

XX.-The Evidetzce of p a s t  GZncial Action ifi the ,Y49n' ZTiZls, Assnn~. 
By Major H. H. GODWIN-AUSTEN, El R. G. S., E! 2. 8. 

(Received July 25 ;-Read August 4, 1875.) 

W i t h  Plates X-XIII. 
When carrying on the survey operations in the  Khis i  Hills, I mas inore 

than once led t o  think tha t  glacial action had played a part  in the  denudation 
of sorne of the valleys ; but  the  traces of such action were so slight t l ~ a t  I 
hesitated to  notice them. However, when writing the paper on the West I<h&si 
Hills which was published in this Journal in  1869, I alluded to the  subject, 
with reference to  the  valley near Molwrsa, under the  Ilaotherichan ridge. 
When  mapping tlle Jatinga valley, I met with lines of heavy subangular 
dkbris, skirting streams from the north side of the  high ridge the  west es-  
tremity of the Burmil running thence to  Ashlu. Under and to  north of the  
peak of llahadeo, there is a terminal mass of transported material near where 
the  N a p  village of Garilo formerly stood. On tlle nortll of tlie Shillong 
pealr, the  l~ighest part of the Kli is i  Hills, skirting the sides of the " Um- 
sllirpi" stream, are t o  be seen tlle reinna~lts of clcljosits for wllicll i t  is diffi- 
cult to  account, uilless we bring in the  agency of ice, or large melting snow- 
beds. The " Uinshirpi" llas cut  a deep gorge tlirougli the  altered saiid- 
stones below the point where tbe  road from Cherra Poonjee crosscs it, and 
here talces a very sharp bend ; since its origiii:il excavation, a bed of water- 
worn boulders has filled the  valley, aiicl caps the spur round wliich the  
stream winds, nild is sccii again iu the road-cutting on the right bank quite 
25 fcct above the present stream, as one proceeds to the Artillery bnrl.ncka 
from thc station side, shewii~g clc;~rly i t  was ollcc contilluous, ilnd has since 

* A. l ~ t r s i / l t r s  is figlircd in tliv ' Xooln!:y of l'cwin,' 1'1. S S V I I ,  fig. 1. 
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been removed. Such a bed of transported material would again be foulld 
a t  this point, if large snow beds, or small glaciers were to  be formed on the 
slopes of the Shillong peak, where the  Umshirpi takes its rise, so as to 
produce a greater aqueous action, and sudden rushes of water. Yet 1 
did not consider myself quite justified in attributing such appearances 
to more than the former greater intensity of aqueous action alone, especi- 
ally on so low a latitude as 25" 30'.* However, during my last expedition 
into the same range further east, where i t  rises to nearly 10,000 feet, i t  was 
highly interesting to  find the most unmistakeable signs of former consider- 
able glacial action. By any one who has traversed a glaciated region, the 
slightest evidence of such action is a t  once detected, which to the uninitiat- 
ed eye might escape notice, but the moraines of the Burrail are of such dimen- 
sions, and so partake of all the characters of glacial action having once becn 
in full force, as to strike the most unobservant as being peculiar. Ronncl- 
ing the base of the Burrail on the direct road from SBm5gGting tolvards 
Munipur, after passing the village of Suchhma under the curiously shaped 
ancl, conspicuous scarp of Sh-v6-nli-chi-li~, descending into the deep valley 
of the Zubza, on via JotsCrna and Phhsbma, KigwBma is reached, and 
shortly after coming in view of this last village, the path leads up the steep 
terminal slope and on to the  level surface of the old moraine, on which our 
camp was soon pitched a t  an elevation of 5000 ft. The imagination could 
picture the time when the deep valley at  the back, above which towered 
the cliffs and peak of Japvo (the point we had to ascend and observe from), 
mas filled with the ice that  had pushed and carried the large blocks of stone 
and earth forward. The summit of Japvo, a trigonometrical station, is 
9,890 ft. above the sea, and the mean height of this eastern part of the 
Burrail, which here talres a bend to  the south, is about 9,000. The Tcr- 
tiary roclrs, which first begin to rise above all the surrouncling country ncar 
Asilu, clipping S E, continue, with a gradual elevation of the base of tlie 
series for 50 mileu, until they attain their highest elevation near Japvo ; the 
south-easterly dip changes gradually rouncl to west, ancl presents a precipi- 
tous face a t  right angles to the direction of the main tptershed :-the con- 
tinuity of the Burrnil as a high range is thus reduced suddenly from 0,000 
t o  5,000 fect, and the much older contorted clay sllales and schists on 
which thc Tertiary roclts unconformably rest are exposed. Along this east 
face there are scvel*al ilecp gorges, their streams joining the Zullo, which rises 
under thc pcalts of TQilGpG and Khunho. Across the low saddle of tlie 
older series, wliich has a breadth of 5 miles, the newer roclrs again come 
in, with a rcverscd clip, a t  Tellizo, ancl its base rises again tol.varcls the N E, 

* Dr. tVm. IIookcr has noticed tho glacial fcatures in tho Atlas Mountains ; and 
P:tlgr:ivc ngain H O I I ~ ~ I  r)f thc Caspian in lat. 36". 
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formillg rvitli that  strike tlie Kopameclza range, This sudden depression in 

the range, inarlred by the removal of the Tertiaries, stretches far acvay 
t o  the  south, illto the depression of the valley of Munipur, whicll is in  fact 
the contii~uation of the same great lateral axis of elevation. The high N 
N E,: SW ridge of Tertii iq sandstones, rising 7000-8000 feel, bounds 
thc valley of l lunipur  for 80  iniles, ancl marlts its castern bounclary, 
comillg i n  again a t  tlie I\lkphitel ridge, which bounds the valley on the east. 

It is in the gorges draining t o  the Ziillo river that  the best exan~plcs 
of glacial action arc t o  bc seen, the moraine in  the Gaziarurh being the 
largest. The tributaries of the Mazierh ravine under Japvo are numerous, 
nlld fall very suddenly from tlie ridge above ; clescending from the peak 
illto the gorge, just below where t l ~ e y  unite, and leaving the more confined 
part, and proceeding clown the valley, the first signs of ice-action consist of 
narrow irregular terraces ; until arriving a t  a lateral ravine a t  the north side 
of the valley, where a clearly defined small moraine projects out illto the 
main valley of the Mazierh, t o  tlie level surface of i ts moraine, and would 
(when the glacier existecl) have formed one of those little side lakes, so 
often seen in glaciated ground, just above the point of junction with a 
lateral and main glacier. Passing this side ravine, the path led along tho 
flat surface of the moraine for half a mile, which widened gradually as the 
valley opened, and me then descended 200 feet into the Led of the stream. 
Enormous bloclis shew out on the sides of the  even-cut slope a t  an angle 
of 45" and also lie near and in the bed of the prcsent stream, the face of 
the slope being here very sQaight. The sketch (Pl. X) taken loolring up 
the valley ancl one of the lateral moraine (Pl. XII, Fig. 1) mill eluci- 
date this fcature. Ju s t  in a direct line opposite Icigmemah, tlie moraine 
ends a t  4 iniles from its source, with a terminal slope of 45", and the stream 
descends rapidly t o  join the Zullo about 7 miles further down. The dkbris 
composing this mass of transported material liavii~g been derived from Terti- 
ary sai~dstoiics all inore or less soft, mliicl~ havc quiclrly brolrcn up and become 
disintegrated, much of i t  must have been reduced t o  as ta te  of mud and sand 
long before i t  arrived a t  Kigwcmah, nnel heilce i t  is that  tlicse inornines of the 
Naga Hills rlilfer from those of tlic Himal;lya niicl Alps, wliere tllc roclis arc of 
various kinds, and oftcn extremely harcl, retaining tlieir augular forms after 
travelling for a great clistnnce. Tlic lcvel s~uf:~cc of tllc Mazicrll moraillc is now 
cultivated and terraced for the rice irrigation, ancl tile sub-angular bloclrs 
stones that  formerly covered the surface have been uscd to build tlic ~vnlls of 
tlic terraces ; the former distribution on tlie %urfnce llas t1llls bcell etf;lccd, yet 
herc and tl~crc, collections of sto~ics too large ancl licavy for removal by man 
still remain to  sllcw that  tlicy nlovcd  down^ in tlie usual continuous linc. 

Proceeding s ~ u t l i  from I<igw6mah, nncl rcacbing tl1c gorge a t  
Zalranicl~, the scencrg ncar it  is niost lovely, alltl tlrc lllor:tillc l~ ; l tu rL~s  
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are very well displayed. A t  the point where the  stream, the Gaziarurh, leaves 
the  gorge, the  broad flat expanse commences and extends down the valley 
for quite l a  miles. After proceeding down and crossing it ,  the view from 
the  next spur on the  other side mas most striking : the broad sweep of old 
moraine a quarter of a mile broacl (terraced for cultivation) cornes bend- 
ing round t o  join the smaller one from the Kurfirurh ; the two giaciers 
must have once met here, and the terminal cliff woulcl have been just below 
the  junction ; the elevation is here 5,100 ft." I give a sketch of the moraine 
on P1. YIII .  The views on all sides were lovely, especially that  up thegorge 
of the Gaziarurh : the soft hazy rays of light cast by the sun, setting behind 
t he  high range on the west, brought out in most lovely grey tones the re- 
ceding steep spurs tha t  bounded the  glen. 

Towards the  upper part of the 26110 near where the Kaburhi joins it, 
traces of old terraces of transported material are observable, and huge blocks 
of sandstone are seen here :tnd there, all in the same level, resting on the 
clay shales (one of these blocks a t  about 4,800 ft. measured 20 X 18 
>( 12 = 4,320 cubic feet), and i t  is from among these transported blocks 
t ha t  the  Nagas of Sopvomall select the monoliths and dolmens they erect 
in the villages along the crest of the ridge above, which is of clay shales. 

Crossing the main watershed a t  i ts lowest part, we descend gradually 
t o  t he  head of the Baralc valley, the  physical aspect of which well deserves 
notice (PI. XI). The river, here 3,800 ft. above sea level, flows with a 
very serpentine course through a broad level belt about 4 t o  + a mile in 
breadth, the greater part of which is or has heen under rice cultivation. 
There are scarcely any trees on thechill slopes, and those few that  exist are 
confined t o  patches on steep slopes bordering the river, where it bends in 
under the hills. Alluvial terraces are well developed both in the main valley 
ancl lateral branches. Under the village of Gnimih, the main accumulation of 
these deposits terminates, and below this they occur, now on one sicle of the 
valley, now on the other, extending into the narrow gorge of the river still 
filrther down where i t  talres a sharp loop-lilre bend of 6 miles, and i t  is evi- 
dent tha t  they once filled this gorge t o  a height of 130 feet ; little, how- 
ever, of the deposit is now left. I n  the more open part above, the upper level 
of the terraces is about 120 feet above the present level of the Baralr, and 
they consist of strong coarse conglomerates and clay. The age of these 

* Thir altitude may he considcrcd very low, when wc know that  the extension of 
similar action ir not s r rn  much hrlom 4000 ft. in the N. W. IIimnlny,~, on a morc nor- 
t h ~  m I.~tit~ltlr ; hut thrfc is evcry renson for supposing that d n ~ i n g  tho last glacial 
pr 17011 thr. ga nrml distrihrition of lnnd and wntrr wns n ~ a r l y  tho snme ns a t  thc prrsent 
timc,, r~r~rl that tho nmollnt of moisture hornc from tho south and ~011th-most must ham 
thr n 11, I r~ vcsry g ~ r . : ~ t ,  prothlt i n g  an onomone mow-fdl  deepening tho vulleys and 
fnrr i r ~ g  ti11 ~ 1 , 1 r  i~ 1 4  to n lowr*r L(~v1~1. 
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deposits there is every reason for supposing t o  be the  same as t h a t  of t h e  
Japvo moraines, the  result of a powerful river action, due t o  a heavy winter 
snocv-fall,-all the  main sources of the  Baralc lying in  lateral valleys of the  
Kopamedza ridge a t  a n  elevation of 7-8,000 feet. 

The character of the  valleys tha t  drain away tlirougll Nunipur  and 
eventually into the  Irawadi, is intimately due to  former effects of climate, 
during tlie period the  changes I have above described were going on. 'l'hese 
valleys and Munipur have a t  one time presented the  appearance of a chain 
of lakes, now dry, the  only remnant in Munipur itself being tlie Loglak 
Lake, now of small dimensions ; a description of one such tributary valley 
mill suffice for all,-and I am informed by Dr. J. Anderson tha t  like char- 
acters are t o  be seen in  the  country towards Yunan. On the water-parting 
of the  Irawadi and Shrmah, one looks down on the Kliongba flowing 
with sharp bends through a broad almost level valley. The steep slopes 
from the ICouprli ridge on the west terminate some two miles from t h e  
base of those on the east, and a very gradual nearly level surface of water- 
morn detritus covers the  intermediate ground, through which run ~ O L W  

streams from the ridge above-mentioned. 
The valley on the east is bounded by a low ridge of only some 

300 feet above its bed, which gives off to  the  east spurs rising t o  
1000 feet. Further down the valley, (i miles from the watershed a t  Kaital- 
Mambi, a collection of detritus (nlostly angular) forms a terrace about 5 0  feet 
above t,he stream, ancl is the  termination of the long talus given off by tlie 
deep ravines on the flank of tlbe Koupru peak, which liere rises t o  feet 
some feet liiglier tlian the riclge to  i ts  north. This talus estellds 
close up t o  the  eastern side of the  valley and undoubtedly a t  olle tiule 
abutted on its eastern spurs formiiig a lake above, s u b s e q u e l ~ t l ~  dmined by 
the stream cutting its way round their present base, a process which \vould 
have commenced directly the forlnation of talus from Koupru ceased with 
tlie change into present cliinatic conditions. 

A slretch (PI. XI I ,  Pig,  2) of' the ICaitnl-Nnrnbi litlie bed frou tile 
watershed is given in illustration of tlle above fcatues.  
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XX1.-Note om n Zn~qe H a r e  inhnbitiny high elevations in  Westerlr 
Tibet.-By W. T. B L ~ F O I C D ,  E! R. 8. 

(Rcceived. Nov. 8 ;-Read Decr. 1, 1875.) 

I n  the list of mammals obtained by Dr. Stoliczlra in LadSlr, E:dtern 
Turlrestan, &c. (ante, p. log), I included a hare from LaclLk under the llame 
of L. pallipes, but as I felt doubtful of the identification I aclcled a note of 
interrogation to the name. I have since, in a collection 01 skins very lrindly 
sent t o  me for examination by Mr. Mnndelli of Darjiling, founcl one young 
and two adult specimens of a hare with an ashy grey rump, corresponding 
very much better with the figure and description of L. pallipes given by 
Hodgson (J. A. S. B., 1842, XI, p. 258, PI. 3). This hare is doubtless the 
kind inhabiting the portions of Tibet immediately north of Siltltiin, and 
seen by myself ill Siltkim close to the frontier a t  the Kougra Lama pass 
(J. A. S. B., 1872, X L I ,  p. 34). It differs in several respects from the 
large hare of Ladik  and Western Tibet, referred first, I believe, by Blyth in 
his Catalogue of the Mammals in the Museum of the Asiatic Society,' p. 131, 
and subsequently by myself to L. pallipes. The hare from Western Tibet 
is a larger form with proportionally shorter and differently coloured ears, 
the fur is l e g  woolly, the colouration more rufous on the baclc, and less 
ashy on the r imp,  the dark band on the anterior surface of the ears is much 
less distinct and the posterior outer surface shews far less white, and the 
tarsi are clad with longer and denser hair. I propose to name this Western 
Tibetan hare, from the extremely elevated reglons which i t  inhabits, 

LEPUS ~ P S I B I U S ,  sp. nov. 

L. ntnjor, rtlfescens, ~zigro-ncllrnzb~.ntzcs, subtus nlbtcs, zwopyyio fi~sces- 
centi-yriseo, caudd$occosd, oqnnino alblZ, vel le~e dorsnli clewsi,rsitt~o subct-isyn- 
to, naribzrs breviusczclis, capitem lo~zgitzcdir~e parten, exce~lcntibus, antice 
extus fusco rzgescentibus, postice albescentibzcs vel nlbis. Long, co~poris 
cum capite i n  corio dessicato ad  24 poll., tarsi 5, nzcris a capibe 4.6, cvn~zii 
3.6. 

H A B . - ~  vallibus altissi~nis planitiebuspzce provincim occidentnlis Ti- 
beta~zm LacEnk dz'ctm. 

Description taken from a specimen collected by Dr. Stoliczka at  Kium 
in the Changchenmo valley, 15,500 feet above the sea, in October. Colour 
rufous brown more or less mixed with black on the back, dusky ashy on 
rump, lower parts white with a slight rufescent tinge. Fur  long, woolly 
rather curly and thick ; on thc anterior portion of the body tllc Ilaila are about 
1; incl~es long, ashy at t11c base, further bnclr the basal portioll bcconlcs cl-eallly 
whito, beyond the middle of cacli hair tlicre is a blnclrisli ring, thco n pale 
brown one, the extremity being black. Towards the rump, tllc hairs arc 







1875.1 J. Wood-Mason-01% nezo o~ little-knoton species of Phasmida. 215 

fully two inches long, ancl for the  most part ashy grey throughout, a few 
only having short black tips. On the sides the  Iiair is rufqus brown, except 
a t  the  base, where it is ashy, on tlie lower parts white wit11 a sliglit rufous 
tinge tl~roiighout. On the neck the l~a i r s  are rufous brown, tliose bn  tlie 
back of the  neck having ashy tips ; on the breast they are paler rufous. 
Head%rown, whitish round the eycs, whislters partly black, partly ~ v l ~ i t e  ; 
inside surface of ears brown in  front, mliitish behind, the brown hairs hav- 

a* 

iilg short blaclc tips, no distinct dark band in  front. Extreme tip of cars 
black, the  colour only running n short distance down each margin. E a r s  
inside clad, towards the  t ip ancl posterior mxrgin, with buff hairs, a brow11 
band near the  hinder margin, which is buff. Tail mhitc tlirougl~out. Limbs 
chiefly white, a browilisl~ band running down the  anterior portion of the  
fore legs. 

The slrull measures 3.63 inches long from the  occipital plane t o  the  
front of the  incisor teeth, and 1.73 broad across the  widest portion of the  
zygomatic arches. 

This hare appears to  be found throughout a considerable tract in W t s -  
tern Tibet. The specimen ill tlie Asiatic Society's collection was presented 
by Captain Smyth, bu t  has no precise locality. This sp6cies is probably 
the  L. oiostolzcs of Aclams, P. Z. S., 1858, p. 520. I do not tliinlr i t  is t h e  
L. oiostolus of Hodgson, for a young specimen of L. pnllipes agrees much 
better with Hodgson's clescription, and the ears in the  former are said by 
IVaterhouse* to  be coloured like those of L. Ti'iletn~zus. This is llot 
t l ~ e  case in  L. hypsibius. , 

XY1I.-On lzezo or little-7ctzozon species of P h a s m i d ~ ,  with a 6rief prelinzi- 
n a y  Notice of the Occzc~renee of a Clasp i y  Appnrntics i t z  tlhe illales 
througl~out the 3anziZy.-By JANES WOOD-MASON. 

(Recd. Dccr. loth, 1875 ;-Read Jan. 5th, 18iG.) 

(With Plates XVI & XVII.) 

LONCHODES WESTWOODII. 
3 Bncillrrs Tcstlcoodii, Wood-IInson, J. A. S. 73.. Vol. SLII ,  1873, p. 61, pl. V. 

figs. 1, 2 ;  P- A. S. B., July, 18i3, p 140, and A. & BI. N. H., 4th Scr., 1873, Vol. 
XII, p. 348. 

8 .  Body and limbs, especially the anterior pair, of esccssive tenuity ; 
the  nveragc wicltli of the  f o r ~ n ~ r  not esceeding three-fourtlis of a line. A , ~ -  
tennm filiform, 22-jointed, all but  as long as the five basal abdominnl scg- 
ments talcen together. Head a complete miniature of t l ~ a t  of tlic feiuale, 

* Rodcntin, p. 62. 

2 9 
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being sinlilarly armed with two minute spiniform tubercles. Meso- and me- 
tathorax dilated a t  t h e  inserlion of the  legs. Abdomen exactly half the 
length of the  body ; terminal dorsal segment strongly carinate, i ts  posterior 
and iffferior angles produced into slender deflesed processes i n  contact a t  
their  tips only, which, like t h e  sides of the  resultant hiatus, are beset with 
minute spinules ; terminal ventral segment poirrted, carinate below for its 
posterior two-thirds. Legs simple except for the  presence of minute repre- 
sentatives of the  triangular spines seen near the  apex of the  femora in the 
opposite sex ; their relative length 1 ,  3, 2. 

Tota l  length, 3 in. 4 lin. ; Ilead, 1+ lin. ; yroth., 1+ lin. ; mesoth., 
9 lin. ; metath. ,  7& lin. ; abcl. 16+ + 4 = 20i lin. ; antennre, 141 lin. ; fore 
femora, 17, t ib ia ,  20$, tarsi, G = 434 lin. ; inter. femora, 11, tibia,  12, 
tarsi, 4 = 27 lin. ; post. femora, 13, t ib ia ,  16, tarsi, 4+ = 33i  lin. 

HAB. The above clescription is talcerl from a specimen preserved in 
alcollol captured on South Andaman by Mr. A. de Roepstorff. 

LOKCIIODES AUSTENI, n. sp. 

8.  I n  size, thickness, and armature lilre t h e  Acn~zthoderus Wallacei 
of Westwood, b u t  witllout the  lateral spines and with a longer head and 
more prominent eyes ; antennre long and setnceous ; head, pro- meso- alld 
metanotum with a few minute granules, especially on t h e  edges of the two 
las t  named ; meso- and metathorax carinate above and below ; the  meso- 
notum, both divisions of the  metanotum, and tlie abdominal segments armed 
with a n  erect spine a t  their extreme hinder ends, the  abdominal spines 
gradually decreasing in size backwards so as t'o become almost imperceptible 
tubercles on t h e  two penultimate' segments ; terminal ventral and dorsal 
abdominal segments much as in L. luteoviridis. Intermediate and posterior 
femora with two minute spines near the  apex below ; relative length of the 
legs 1, 3, 2, the  posterior being very little shorter than the  anterior pair. 

Female unltnown. 
Total  length, 2: in. ; head, 13 ]in. ; proth., 1+ lin. ; mesoth., 74 lin. ; 

metath., 4 s  lin. ; abcl., 12 + 3 = 15 lin. ; antenn., 20$ lin. ; fore fem. 10 
lin., t ib ia ,  12 lin. ; interm. fem. 74, t ibiz,  8 lin. ; post. fern. 9 lin ; tibiz, 
12 lin. 

Han.-Dilrrang Valley, Assam ; collected during the  Dafla Expedition; 
by  Major H. H. Godwin-Austen, after whom I 11ave much in 

naming it. 

PHIBALOSOMA WESTWOODII, n. Sp. 

9 Very closely allied t o  P. Cantori, from which it differs in the  great 
development of the  lateral lobes of the  Gth dorsal abdominal segment, and 
in the  form of the head, tlie occipital region of which is broncl, high, and 
convex, and ~urmounted  by two rounded tubercles of very unequal size 
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tha t  of the  right side being by far the  larger;  minute scale-like rudiments 
of tegn~ina and wings. 

Total length, 9 in. 4+ l in.;  antenna,  1 in. 79 lin. ; head, 7 lin.; 
prothorax, 6$ lin. ; mesothorax, 1 in. 9fr lin. ; metatliorax, 1 in. S+ lin. 
abclonicn, 4 in. 1 lin. + 1 in. 29 lin. = 5 in. 3+ 1i1i. ; breadth of 6 t h  ald. 
segment a t  base, 39 lin., of the  same a t  apex, 8$ lin. 

Male unlrno\vn. 
d 

HAB. Nazeerah (Foster) and Samaguting (J. Butler), Assam. 
I liave much pleasure in naming t.liis gigantic insect after my friend 

ancl fo~.mer teacher Professor Westwood, Hope Professor of Zoology in 
tllc University of Oxford. 

LOPAPHUS IOLAS, Westw. 
$ Necroscin lolns, Westw., Monograph of Phasrnidce, p. 145, pl. xix, fig. 2. 

?.  Much stouter than  the male, about the  same size nncl tliicltness, 
and relative proportions as Baeteria Baucis, but  with tlie mesothorax 
narrowed in front ; head, and pro- and mesoiiotum with scattered granules ; 
legs armed as in tlie male ; tegminn in the form of small closely appressed 
overlapping scales ; not the  faintest trace of wings ; termillal dorsal abdomi- 
nal segment and operculum much as in Bacteria Baucis and Lonchoder 
Bootaniczcs. 

Total length, 4 in  62 lin. ; head, 2+ lin. ; proth. 24 lin. ; mesoth., 
13 lin. ; metatli.,Sfr lin. ; abd., 2 i11 29  lin. + 5 = 2 in. 7 9  lin. ; antenn., 
3 in. 5 lin. ; tegmina, 2 lin. , 

The following are the  adnleasurements of a specimen of tlie male : 
Total length, 3 in. 2 lin. ; head, la lin. ; proth., 1: lin. ; mesoth , 8 lin. ; 

metath., 4 lin. ; abd., 184 + 3+ = 22 lin. ; antenn., 2 in. 9 l in .  ; tegmina, 
2: ]in. ; expanse of wings, 2 in. 11 lin., or reacliilig as far as to  tlie al>ex of 
the  4th  abdominal segment. 

HAD.-Johore, in the Malay peninsula, and Sinltieb Island, off the  
N. E. coast of Sumatra, wliere tlle specimens were talzen by my native col- 
lector. Professor Westwood's Nco-oscin 1010s was froin Afalacca. 

Were i t  not for the presencc of wings ill the  male a ~ l d  of ruclimentary 
tegmina in the female, this spccies would have to be placed next to  Zo~rchodes 
portcs, Westw., tlie female of wlrich will, I feel conlident, 1)rove to  be citller 
Lo~zcl~odes Booto~ziczrs or Bacteria Baucis, or a t  anygl.ate some closely similar 
form. It is placed, l)rovisio~lally, irl the genus Lopnphlls, becnusc tlie nearest 
winged ally of tile female is inclul i t~~bly tlie Loynplliss b~*acl~ypte~.us of De 
Haan ; but  i t  in igl~t  also liave been ranged with tlie Pl~ibnlosonins, t l ~ e  females 
of some of wllicl~ have minute scale-like rudiunents of organs of flight, in the  
shnl~e of mcre adliate processes of the  dorsal iiiteguiilwt ool' tlie llleso- nllcl 
nietntliorax. 
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Having never met with a specimen of this species i n  the  numerous 
collections t h a t  have been submitted t o  my inspection since my arrival in 
this  country, bu t  having received one from Rlxuritius, I am forced to tlie 
conclusion t h a t  it is confined to  Rilauritius and some of tlie neiglibouring 
islands, ancl tha t  the speciuiens from Java, T i~nor ,  mnd New Guilrea refirred 
t o  it by De  Haxn have, as \Vestwood lias suggestecl, been incorrectlx deter- 
mined. The  latter autlior states t h a t  " in  the  Hopeiun collectioll a t  Oxford 
there is one from the  collectio~i of Latreille with tlie locality " Seychelles" 
attached to  it i n  his liandwriting" : t l ~ e  locality now given thus corroborates 
t h a t  of the  celebrated Frencln entomologist. 

PHYLLIUY CELEBICUAI, DeHaan, P1. XVI. 

Some time ago'I received, through the  kiudness of .the hon'ble Ash- 
ley Eden, to  whom the  Indian Museum lias many times been indebted for 
valuable specimens, two examples-the one an adult female, tlie other a 
pupa of tlie same sex,-of a species which I have been unable t o  distinguish 
from the  above, t h e  adult specimen only appearing t80 differ from De Haan's 
typical one from the  island of Celebes in the  greater length of i ts  tegmina 
and wings, b u t  in  the  latter respect very nearly agreeing with a specimen 
from Manilla in the  Hope Collection a t  Oxford. 

T h e  following are the  admeasurements of Mr. Eden's adult specimen :- 
Total  length, 3 in. 3 lin. ; heacl, 3& lin. ; proth. 29 lin. ; mesoth., 

3; lin.; metath., 9; lin. ; abd., 1 in. 7 lin. + G lin. = 2 in. 1 lin. ; width 
of 3 rd  abd. segm. a t  middle, 1 in. 3 lin. ; do. of'6tl1 a t  base, 1 in. 29 lin. ; do. 
of same a t  apex and of 7 th  a t  base, 8+ lin ; length of wirngs 1 in. 76  lin., or 
reaching t o  apex of 5 th  segm. ; do. of tegmina, 2 in., or nearly t o  apex of 
6 t h  ; width of do. 8 lin. ; widtli of post. lobe of ant. fern. 38 lin.; do. of ant. 
lobe, 2$ lin. 

HAB.-Karen country, Burmah. 
The  fourth abdominal segment of the  pupa is biocellated, as in the 

male, b u t  not  the  faintest trace of these ocelli is detectible in  the  perfect 
insect. 

PHYLLIUM WESTWOODII, n. sp., P1. XVII. 
? . Legs all similar to  those of P. s i c c ~ o l i u ~ n  ; wings reaching as far as 

t o  a little beyond the secdnd abdominal segment ; t h e  tegmina to  the  apex 
of tlie s ixth;  mesothorax granulated above and below ancl a t  thc sides ; 
abdomen gradually widening from the  base to  tlie angulation which occurs 
a little beyond tlie middle of i ts  third segment ; from this point narrowing, 
a t  first very gradually, a t  last somewhat more rapidly to  tlie apex of the 6 t h  
so t l lat  i ts  sides are sliglitly and regularly arcuate ; i ts  three terminal 
segments forming togctller a triangular mass, t h e  sides of the  seventh 
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sliqhtly concave ; the operculum reaching almost to  the  apex of tlle basal 
third of the  tenninal dorsal segment. 

8 .  Legs all exactly as in tlie female ; the  antennae, wl~ich are tomentose, 
as long as tlie wings, and composed of 26 very distinct ,joil~ts, all produced 
into a point below a t  apex, when laid baclc reach quite as fkr as to  tlie apex 

t 
of the 4 th  abdominal segment ; the  tegmina extend to  the  micldle of tlie 2114 
t h e  wings to  the  apex of tlie 7 t h  abdominal segment. Abdomen, a t  first 
very slightly and gradually, theti more sudclenly widening to a little beyond 
the  middle of tlie 3rd segment;  tlience maiiitair~ing tlie snrne widtli t o  apex 
of a t h ,  whence a t  first very gradually and afterwltrds more sudde~ily narrow- 
ing to i ts  extremity, the  sides being sliglitly arcuate ; n faintly marlred 
pair of ocelli on the  posterior half of 4 t h  segment;  the  three terminal 
ventral segments carinate below, tlie last of them broadly rounded a t  
the  t ip  and barely reaching the level of the end of the  basal third of tlie 
terminal dorsal one. 

9 .  Total length, 4 ill. ; head, 4 lin. ; protli., 34 lin. ; mesoth., 5+ lin. : 
metath., 6 lin. ; abdum., 2 in. + 7+ lin. = 2 in. 7+ lin. ; bre:rdth of 3 r d  
segm, abclom. a t  ailgulation 20 lit). ; do. of G t l i  a t  base, 1 in. 4 liu. ; do. of 
6 t h  a t  apex, lo$ lin. ; wicltli of poet. lobc of ant. f'em 3 lin. ; do. of ant. 
lobe, 2+ lin. ; leilgth of tegmina, 2 in. 7 lin., widtll of do. 10 lin ; length 
of wings, 1 in. 2 1i11. 

8 .  Total length, 2 in. 9 lin. ; head, 2 lin. ; proth., 1% ]in. ; mesotll. 
(measured below), 3+ lin. ; metatli. (nieasurecl below), 44 li11. ; abcl., 1 ill. 
53 lin. + 49 lin. = 1 in. 40a lin. ; breadtli of do. a t  base 4 lin. ; of 3rd 
segt. a t  aiigulation, 8; lin. ; of 5 t h  a t  apex 7+ lin. ; of G t l i  a t  apex 5 lin. ; 
length of tegmiiia, 10; lin. ; of wings, 2 in. ; of antennre, 2 in. 

All tlie above measuretnents are talteil from alcoholic specimens. 
Ha~.-Tl le  female from South Anda.man, where it was captured by 

Captain Protheroe oil his ditiing table, so tha t  the  feinales of this species 
must possess some coiisiderable powers of flight. 'l'lle insect wliicli I coil- 
ficlently believe to  be tlre male of tliis species was talcell by Mr. W. D i ~ v i s o ~ ~ ,  
near Palipoon, about 150 miles north of Moulnlein, in tlie S;rl~veeii coulltry. 
The acquisition of a male fro111 Por t  Blair or of a female from Burnrnli will 
aloue decide lvhetlier tliese two insects have bee11 1egitiln;itely paired or iiot. 

The female differs from tliat of P. siccllfoliurrc in Iiavit~g to1eral)ly well- 
developed wings instenel of minute scale-like rudiments of sucl~,  in tho 
sliape of tlie abcloirieii, iii whicli tliree iustencl of two segments go to !'orin 
tlic triangular terininatioir, and by its less strongly serrated niesotl~oriix ; 
and frotii tliat of P. Celebicurta in tlie forin of tlre external lobes of tllc forc 
feiiior:r, wlricll :we sci~lioval inbtc:~tl of ;rrlgul:itcd, nud notably i l l  the Ibrm of 
tlic abdoineii ; in wl~icli latter ~>oiiit tlic liialc dilfl.rs niost cui~spicuously Srom 
tha t  of' tlic s;unc spccics. 
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I take this opportunity of stating that  the terminal dorsal abdominal 
aegment in the males of all the species belonging to this family of Orthopte- 
rous insects with the exception of those of the genus PhylZiuln is modified 
t o  serve as a more or less efficient clasping apparatus. I n  its simplest form, 
this consists of a number of very minute highly indurated dark brown 
spinules developed upon the under surface of the segment near its %inder 
margin (Bacitlus hispidzclus, W-M., etc.) ; very frequently, however, tb-e whole 
segmeut is so profoundly modified as to constitute a regular forceps (most 
species of Lonchodes, Phibalosoma hypharpas, Podacanthus Typhon, etc.), 
the arms of which are in contact throughout their length and beset 
internally with interlocking teeth, or in contact and spined at  their 
extremities only; these extremes of simplicity and specialization being 
connected by every conceivable gradation. I n  correlation, the anal cerci, 
which are invariably straight in the females, are curved and decussated. 
B u t  neither has this condition of the anal cerci been hitherto recognized as 
appertaining exclusively to  the male sex, nor have the structures to which 
a prehensile and retentive function is now for the first time assigned been 
interpreted, although both have been figured and described in numerous 
species by Professor Westwood, and others. 



I N D E X .  
u 

Names of new genera and species have a n  asterisk (*) prefixed. 

. . 

Ablepharus agilis, 209 
,, Bmndtii, 209 
,, pusillus, 208 

Acer isolobum, 183 
,, laurinum, 183 0 

,, lrevigatum, 183 
Achatina balanus, 43, 46 
Acronychia, 128 

cyminosma, 1 30 
~ e i i e ,  129 

,, marmelos, 138 
Aglaia Andnmanica, 146 

,, argentca, 146 
,, Chittagonga, 146 
,, crassinervin, 146 
,, G f i t h i i ,  146 
,, oligophylla, 146 

a paniculata, 146, 199 
d a n t h u s ,  138 

,, malabaricus, 138 
Allophylus agoreticus, 185 

,, littoralis, 185 
,, sel~atus,  185 
,, Ztylnnictcs var. gvnndifolin, 186 

*Alycsus sculpturus, 8 
Amoora cucullatn, 147 

* ,, dysosyloidcs, 200 
* ,, lactescens, 147, 200 I 

,, rohituca, 147 
,, spectabilis, 147 

Anacolosa crassipes, 163 
,, Ol-iffithii, 163 
,, puberula, 163 

Ancistmcladus ? mgittatus, 141 
Antilope boeoartica, 19 

,, cervicapra, 19, 20 
Apodytes Andammica, 155 
Aptcron lanctmlatum, 169 

*Arctomys aurens, 106, 123 
,, l~obnr, 124 
,, c n t ~ d ~ t t ~ ~ s .  122 
,, dichron3, 127 
,, hcmnc.hnlnnt~g, 122, 124 
,, luinunlnynniu~, 121 
,, ~ . O ~ I I P ~ ~ I S ,  122 

Arn~c,ll:i, 93 
"tin-icoln Rlpthi, 107 
* ,, Stolic~zk:tnns, 107 
~~t:ll~lllti:l, 12:) 

Atalantia, caudata, 13G 
,, macrophylla, 136 
,, monophylla, 136 

Bncillets Westwoodii, 21 6 
Bnczcla, 98 
Balmites 138 

,, Roxburghii, 139 
9 )  ,, var. gracilis, 139 

Berchemia floribumda, 168 
,, pol~ .ph~l la ,  168 

BIep?1-'havostere.~, 209 
Brucea, 138 

,, mollis, 139 
,, Sumntrana, 139 

Bufo cdamita ?, 196 
,, viridis, 196 

Bulimus eel-ealis, 46 
,, Samav~ns is ,  46 
,, vermiformis, 46 

Bursera serrata, 141 
Canarium bengalense, 142 

,, coccineo-bracteaturn, 142 
,, euphyllurn, 142 
,, gvnndrjlorrcm, 142 
,, llahassan, 142 
,, nitin'rt~n, 1.1 2 
,, patexltissimum, 142 

Cmis sp. 106 
,, lupus, 106 
,, (Vulpes) sp. 106 
, )  ,, nionkm.us, 106 

Cansjera parvifolin, 164 
,, Rhecdii, 154 
,, eizyphifolin, 154 

Capra mgngrns, 15 
,, bczorrr.tirn, 18 
,, Blythi, 12 
,, Cnac:~sic:~, 12 
,, Fi~lcout~ i .  17 
,, ,~r~l~~rl,lli, 12 
,, Sil)ilic;t, 11 ' 

Cnlrcolr~s ~ ' ~ ~ : I I . $ I I S  ?, 11 2 
C;tr:111n J[ol~~c~cc,~~z;is. 149 

,, nl)o\-:tt:~, 149 
(';trelioptcri* 1ol)nt:l. 1 . i7  
( ':1r~lios~~c~n1111111 c:lnc~sc.t~ns. 1s:) 

11:1lit~:ic:t1~11111, 189 
lir~.!/rhito~t .tmlrr~.r~, 4 1 

~~' : ts t : t~lc~: t  ,lit.~-~.hit'oli,~, 19b 
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Ccdrela multijugn, 150 
,, serrata, 150 
,, toona, 160 

Celastrus monosperma, 16 1 
,, paniculatug 161 
9 1  9, Tar. genuina, 161 

var. pubescens, 161 
~hd icas  128 " 

,, Kwnigii, 132 
,, panicnlata, 132 

Chailletia gelonioides, 150 
,, Helferiana, 151 
,, macropetala, 151 

Champereya Gii5thinna, 154 
Chickrassia tabularis, 149 

9 ,  ,, var. genuina, 149 
,, ,, var. velutina, 149 

Chisocheton holocnlyx, 145 
Cipadessa baccifera, 144 

9 )  ,, Tar. integerrima, 144 
7 1  ,, var. Rothii, 144 

Cissus vitiginea, 176 
C?trus, 129, 136 

,, aurantium, 137 
,, decumana, 137 
,, Hystrix, 137 
,, medica, 137 
7) ,, var. acida, 137 
~1 ,, vax. genuina, 137 

7 ,, var. limonum, 137 
, nobilis, 137 
17 ,, var. limonellus, 137 
7 7 ,, var. Sinense, 137 

Clathurella apiculata, 88 
* ,, Armstrongi, 93 
* ,, Blanfordi, 92 
* ,, contortula, 92 c 

,, cyclophora, 88 
* ,, engin~fomis ,  91 
w ,, exquisita, 87 

,, lerniniscata, 92 
,, Malleti, 89 
,, Martensi, 91 

* ,, Iilasoni, 90 
,, nigrocincta, 89 
,, perplexa, 89 
,, Reeveana, 88 
,, nlgosa, 86 
,, rugosa, var. curculio, 86 
9 ,  ,, ,, fallax, 87 ,, ncalarinn, 87 

w ,, singularie, 89 
,, Smithi, 88 

Cl~usena 128, 132 
,, excavata, 133 
,, heptnphylla, 133 
,, mncrophylla, 133 
,, suffr~iticosa, 133 

var. pnucijuga,l33 :: ~ a l i i c h i j ,  133 
7 ,  ,, var. luxurians, 133 
1, Wampi, 133 

Ccecilianella Isseli, 43 
Ccelostele, 41 

,, spa 44 
,, scalaris, 42, 44 

Colftber (Plntyceps) senzifasciatus, 208 
Colubrina Asiatica, 169 

,, pubescens, 169 
ColumbeUa pardalina, 96 

7, ,, var. ~ndama&ca,96 
7 9  ,, var. lactcscens, 96 * ,, (Mitrella) balteata, 96 

Compsosoma Hodgsoni, 195 
,, senzyasciatunz, 208 

Conus sp. 112 
,, Ceylonensis,. 83 
,, pusillus, 83 

*Craspedotropis fimbriatus, 7 
*Cricetm (Cricetulos) fulvus, 108 
Cupania adenophylla, 189 

,, fusoidula, 189 
,, glabrata, 186, 188 
,, Griffithiana, 188 
,, Helferi, 189 
,, lessertiana, 189 
,, pallidt6la, 188 
,, pleuropteris, 188 
,, regularit+, 189 
,, Sumatrans, 189 

* Cyclostrema eburnea, 101 
Cyrtodnetylrcs Yarkandensis, 193 

*Cythara dubiosa, 93 
* ,, gradata, 93 * ,, Isseli, 94 

,, ,, var. cernica, 94 
*Dalbe@a stenocarpa, 205 
*DAPHNIPHYLLOPSIS, 201 

1 )  capitata, 154, 201 
Daphniphyllum Himalayense, 158 

,, rnajus, 158 
Daphnella bella, 86 

*Diplomrnatina convoluta, 9 
* ,! Burtii, 8 

9 9  sherfdiensis var. 9 
9 )  tumida, var. 9 

Diplopelma Carnaticum, 196 
Dipus Iagopus, 109 
Dittelasma Ilarak, 184 
Dodonaea viscosa, 182 
Drillia acuminata, 84 

* ,, lucida, 84 
Dysoxylum binectariferum, 144 

,, cauhflorum, 145 
,, costuhtum, 146 
,, procerum, 144 

Dysoxylr~m brcvippra, 145 
Elnchistodon Westemanni, 207 
Elernins cmrrclco-occllntn, 194 

* ,, vcrmicul;tti~, 104 
* ,, Y;~rh:tndcnsi~,194 
Ercmicns Ynrkcnd(:nsia, virr. snt11r,1tn,l94 
Erinncelis i~ll)ulns, 106 
Erioglossum rubiginoeum, 184 
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Erythropalum scandens, 153 
Euchalis nngulata, 103 

*Eulima acuformis, 98 
,, (Arcuella) mi f ica ,  98 

Ezoneces Xorgile~zsis, 195 
,, lr~rlacensis,196 

taeniolatus, 196 
E coma138 $ longifolia, 139 
Evodia 128, 129 

,, Roxburghiana, 129 
,, triphylla, 129 
,, viticina, 129 

Evonjmus calocarpus, 159 
,, glaber, 160 
,, G r a t h i i ,  160 
~9 ,, var. dubia, 160 
9 ,  ,, vnr. genuina, 160 ,, Javanicus, 159 
,, sclerocarpus, 160 

Felis, sp. 106 
,, lynx, 106 ,, uncia, l06 

Feronia, 129 
,, elephantum, 137 

Fossarus Stoliczkanus, 103 
*Fragnria Sikkimensis, 206 

E'rancesia, 41 
,, scalaris, 42, 44 

Garuga pinnata, 141 
, Y ,, var. genuina, 141 
~7 ,, var. mollis, 141 

Gazella subgutturosa, var. Yarkandensis, 
112 

~ e o s t i b i a  Caledonica, 43, 46 
*Gerbillus cryptorhinus, 108 ' 
*Glcssula B~u-1.ailcnsis, 3 
* ,, Butleri, 4 
* ,, illustris, 3 
* ,, orthoceras, 2 
Glycosmis 128, 131 

,, arborea, 131 
9 ,  ,, var. genuha, 132 
1 9  ,, var. insularis, 132 ,, cyanocarpa, 131 
9 9  ,, var. cymosa, 131 
9 ,  ,, vnr. genuina, 131 ,, pmtnphylla, 132 
,, tiifoliata, 131 
9 ,  ,, var. fuscesccm, 131 
!! , vnr. genuina, 131 

Gomphi;~ Sumatrnna, 141 
Gonocclryurn gmrilc, 166 

I, G1iffithianum, 166 
Gortocitrtts 136 

,, nl~qr(lntrta, 136 
Gonnnin Br:~ndisii, 169 

,, lvl~tostnrhyn, 169 
*Cfymnod;ic.tylus C ~ O I I ~ I I ~ I I S ,  193 
a 

1 3  ~nirrotis, 193 * 
P I  Stolic~xknc, 193 

Gymnospolin nru~ninatrl, 16 1 

*Gpnospor ia  Gibsoni, 202 
9 9  montana, 161 ,, ohlanceolata, 161 

* ,, Thomsoni, 202 
Hnlys hinialayanus, 196 
Harpullia cupanioides, 189 
Harrisonia, 138 

,, Bennetti, 139 
*Hclicarion Brunneum, 6 
* ,, Nagaense, 5 

,, gigas, 6 * ,, Shillongense, 4 
9 ,  ~7 var. 6 ,, solidum, 6 

Helix (Nanina) atricolor, 2 * ,, Shisha, 2 
* ,, delibrata, var, fasciata, 1 
Hemigj~osa  canescens, 184 
Hippocratea fuscescens, 164 

,, Indica, 164 
,, Lohbii, 164 
,, macrantha, 164 

n e x  cymosa, 158 
Ilex clnp AgrepI~y lloidea, 154 
,, Godayam, 158 
99 ,, var. genuina, 158 ,, Gualtherirefolia, 15 7 
,, macrophylla, 158 

* ,, Sikkimensis, 202 
,, Wallichii, 158 

Iodes ? Brandisii, 156 
,, Hookcriana, 157 
,, tomcntella, 167 

EulTirnia robusta, 161 
*Lagomys auritus, 111 
* ,, gl-iseus, 111 

,, Ladacensis, 110 ,, macrotis ? 11 1 
Lntirrcs gibbfts, 83 
Leea alata, 180 
,, aspera, 179 
,, i~qua ta ,  180 
,, compactiflora, 179 
,, coccinea, 179 
,, crispa, 179 
,, gigantea, 179 
,, lrttifolin, 178 
,, I%h, 179 
,, macrophylla, I f 8  
Y Y  9 ,  Tar. genniq n l i 8  
9 )  ,, vnr. oxyyhylln, 178 ,, pnmllela, 178 
9 I ,, vnr. nngustifbli~, 179 
71 ,, vm. genuinq l i 9  
,, pnmiln, 179 
,, rol)ush, 180 
,, rohrtstn, 180 
,, r111)r11, 180 
,, s:ln~b~wina, 179 
,, anr~grri~rm, 180 
,, ~~lnd:ricn, 180 

*Loplls hypsil)il~s, 2 14 
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Lepus oiostolus, 21 6 
,, pallipes ? 109 
,, Pamirensis, 1 10 

* ,, Stoliczkmus, 110 
,, Yarkmdensis, 109 . 

Limonia acidissima, 134 
9 ,  ,, var. pubescens, 134 ,, alternans,135 

Limicolaria Bourgignati, 46 
Lepionurus eylvestris, 154 
Lepisanthes Burmanica, 183 

montana, 183 
*~onccodes Austeni, 21 6 

,, Westwoodii, 216 
Lopaphus Iolas, 21 7 

brachyptem, 217 
~ o ~ d b ~ e t x d u m  fliforme, 166 

1 )  fimbrintum, 164 
99 floribundum, 166 
9 ,  fuscescens, '202 
11 littorale, 164 
17 Wallichii, 164 

Luwnga, 128 
,, cleutherandra, 134 
,, scnndens, 134 

'Mangelia Fairbanki, 86 
* ,, fulvocincta, 86 

interrupts, 86 
~ a & n e l l a  (Glabella) picturata, 95 

*Marginex Isseli, 95 
,, (Volvarina) deformis, 95 
9 ,  ,, inconspicua, 95 

Mustela d g a r i s  ? var. 106 
BIartes abietum ?, var. 106 

,, foina? 106 
Melee, sp., 106 
Melia Azedarach, 144 

,, Azadirachta, 144 
,, Birmanica, 144 
,, excelsa, 144 

Melicope, 128 
,, Helferi, 129 

Dficromelum, 128 
,, hirsutum, 134 
PP ,, var. genujnum, 

134 
9 )  ,, var. glabresccns, 

134 
,, pubescens, 133 
99 ,, vnr. genuinn. 133 
9, ,, vnr glabriuscula, 

133 
Microtropia Mvalvis, 160 

,, grrrcinifolia, 160 
,, longifr)lin, 160 

Jfinolin vnriabilia, 103 
*Bliqllelia cnnccllnta, 201 
Blitra Antm~im, 100 

,, (Tnrriai~ln) rrilrntatn, 98 
,, r.n~r:ntnta, vnr. prnxlrlln, !)8 
,, t rllt;ntnb, vnr. Hnnrlvivhvnri~, 9:) 

.. I I I I I H ~ I I I I L .  99 

Mitra (Turricula) obeliscus, yar. Andn. 
manica, 99 

,, (Turricda) radius, 100 
,, (Scab~icola) pretiosa, 100 

Mocoa himalayana, 195 
,, StoLiczkai, 195 

Munronia Wallichii, 143 
Murex mosseana, 83 

,, (Ocinebra) fiscellum, var. 83 * 
9 ,  ,, gibba, 83 ,, Xdenardi, 83 -. 

M m a y a  132 
,, elongata, 132 

Mus crassipes P 108 
* ,, pachycercus, 108 

,, sylvaticus, var. 108 
Naasa Deshnyesiana, 96 
t ,, obesa, 95 

,, obesa, var. Ceylonica, 96 
Persica, 96 

*NAT~UTOPSI~, 201 * 
11 thunbergilefolia, 201 

9 9  
Necroseia Iolas, 217 " 

Nesra pulchella, 103 
Nepheliurn Gfithianum, 187 

,, hypoleucum, 1 8 7 
1 lappaceurn, 187 .. litchi. 187 
;; long&,i87 . rubescens, 187 

Nesokia Indica, 108 
Niso pyrarnidelloides, 103 
Ochna A~d~amanica, 140 

,, brevipes, 140 
,, ihticdosa, 140 

C. ,, pamiflora, 140 
,, squarrosa, 140 
,, Wallichii, 140 

(Esculus assarnica, 190 
Olnx godayam, var. sulcata, 158 
,, imbricnta, 153 
,, loranthiformis, 163 
,, scondens, 152 
,, Zeylanica, 162 

Opilia amentflcea, 164 
OvL Hcinsi ?, 1 12 
,, Nnh~lm, 112 

Pantholops Hodgsoni, 112 
Paramignya 129 ,, ~ngnlnta, 135 

,, citrifolk, 136 
,, gmndiflorn, 136 
,, Uriffithii, 135 
,, monophylla, 135 

Pnrnnephelir~m xcntophylll~m, 187 
* l'nrmarion r u b r ~ ~ m ,  6 

I%nionr,t/n Iettcttrrtr, 107 
Phi1~;rlosoma Il!-phnrpnx, 220 

* ,, \V~wtwootlii, 2 16 
*I'hrynocophnlns axil1:lrig. 1!)2 

)I ~.,rrc~/it.olt.ttlrcr, 1'32 



Phrynocephalus Forsythi, I92 
J )  Stoliczkai, 192 

Theobaldi, 192 
~ h ~ l l i &  Celebicum, 218 ,, siccifolium, 218 

,, Westwoodii, 218 
Phytocrene bracteata, 156 

r ,, gigantea, 166 
Picrasma, 138 

,, . javanica, 139 
Platyceps semifasciatus, 208 
Pleurotoma cz6rczrli0, 86 

,, gemmulala, 86 
Podacanthus Typhon, 220 

*Pometia macrocarpa, 206 ,, pinnata, 187 
,, tomentosa, 187 

Pteromys inornatus, 106 
Ptyas mucosus, 196 
Pupa cwnopicta, 46 
,, fallax, 46 

*Quercus Falconeri, 197 
* ,, olla, 197 
* ,, pachyphylla, 197 

,, xylocarpus, 196 
Rana cyanophlyctis, 196 
Rhinoceros Indicus, 10 

,, leptorhinuu, 11 
,, Sondaicus, 10 
,, tichorhinus, 11 

Rimula propinqua, 103 
*Ringicula abbreviata, 102 

,, acuta, 101 
,, rrpicata, 102 
,, caron, 102 a 
,, minuta, 101 

'Rissoina abnormis, 100 
,, Bellardii, 103 
,, Stoppanii, 103 

Robinsoma Ceylonica, 103 
*Rubus Fockeanus, 206 
Sngcretia theezans, 168 
Salacin flarescens, 163 

,, gmndiflorn, 163 
* ,, Jenkinsii, 203 

,, longifolia, 162 
,, multiflora, 163 

* ,, platyphylla, 203 ,, prinoides, 163 
,, Roxburghii, 163 
,, tortuosa, 162 
,, verrucofla, 163 

Sumadera, 138 
,, Indica, 138 
$8  ,, vru. genuina, 138 

. SB ,, vnr. lucidn, 138 
Snndoricum Indicum, 146 
St~yindus d n n ~ ~ n ~ ,  186 

,, gh~brnlrm, 186 * ,, mirrocnrpns, 206, 186 
,, sqrtnrjlosrcs, 189 
,, tomento~us, 204, IRG 

Sareostigma Wallichii, 166 
Scutia myrtina, 1 6 8 

,, ,, var. acntifolia, 169 
var. retusa, 169 

~ c & o c h i k n  dysoxylifolius, 145 
v grandiflorus, 145 ,, paniculatus, 145 
,, patens, 145 

Bchleichera trijuga, 183 
Schmidelia chartacea, 185 
Scyphopetalum ramiflorum, 188 
Scytalia verticillata, 186 
Siphonodon celastrinus, 162 

*Sistrum ventricosulum, 97 
Smythea calpicarpa, 167 

'Sorex (Crocidura) myoides, 106 
Soymida febrifuga, 149 
Stellio agrorensis, 191 

,, hinlalayanus, 191 
4 ,, Stoliczkanus, 191 

,, tuberculatus, 191 
Stemonurus javanicus, 165 

,, Penangianus, 155 
,, tomentellus, 155 

Stenogyra gracilis, 45 
Strombosia Javanica, 163 
Bus scrofa, var. nigripes, 1 12 
Taphrometopurn lineolatum, 196 
Teratoscincus Keyserlingii, 193 
Tetramerista glabre, vas. sagittata, 1 4 1  
ToddaJia, 128 

,, asiatica, 130 
19 ,, var. aculeata, 130 ,, var. floribunda, 130 

Triihasia, 129 
,, trifoliah, 134 

Trochus (Clanculus) Tolznerrei, 103 
,, (Euchelus) fossulatulus, 103 
,, (Eltchelrts) Lanberti, 102 
,, (Gibbula) Holdsworthann, var. 

103 
,, Satrapius, 103 
,, (Tallorbis) roseola, 102 

Tropidonotus hydrus, 196 
,, plntyceps, 196 

*Tupistra Stoliczkanus, 199 
Twpiuia, rbontcma, 182 

!I ,, Far. genuinn, 182 
9 ,  ,, var. nepdensis, 182 ,, pomifem, 182 

Tj.pblops porrcctus P, 196 
Ventilngo c ~ l y c ~ ~ l a t a ,  166 

,, leioc:lrpn, 166 
,, IIndraspnk~nn, 166 
,, Ilaing:l~-i, 166 

Vipern Ertyhrntina, 196 
obtusn, 196 

~ i t l :  ndnnt;~, 166 
,, ,, vtw. gl:~llrior, 176 
,, ,, vrir. comruuuis, 176 
,, mgnlstdl, 176 
,, ttwhulid, 172 



Vitis auriculata, 174 
,, barbata, 177 
11 ,, var. genuina, 177 

. ,, var. Jenkinsii, 177 
,, campylocarpa, 174 
,, costata, 175, 204 
,, discolor, 175 
,, ,, var. discolor, 176 
,, ,, var. sessilis, 176 
,, dubia, 177 
,, erythroclada, 174 
,, ferninea, 175 
,, hirstata, 175 
,, Helferi, 177 
,, Japanica, 174 
,, lanata, 176, 177 
,, lanceolaria, 172, 175 
I )  ,, var. lanceolaria, 173 
1, var. tuberculata, 173 ,, latif&a, 176 
,, Linnaei, 176 

* ,, neurosa, 204 
,, obtecta, 173 
,, oxyphylla, 172,177 ,, pallida, 176 
,, pedata, 174.  
,, ,, var. genuina, 174 
,, ,, var. glabrata, 174 
,, peduncularis, 176 
,, pentagona, 175 
,, polfta, 177 
,, polystachya, 177 
,, pubiflora, 175 
,, quahrangularis, 176 .. repens, 176 . . ,, sagittifolin, 175 c 

,, semicordata, 173 
. 1, ,, var. semicordata, 173 

J ,  var. Himalayans, 173 ,, s e d t a ,  173 
18 ,, var. capriolata, 173 
11 ,, subobtecta, 173 ,, spectabilis, 176 

Vitis tenuifolia, 174 
,, Teysmanni, 174 
,, tomentosa, 177 
,, trifolia, 173 
I )  ,, var. genuina, 173 
I F  ,, var. glitbrata, 174 ,, tuberculata, 172 

* ,, Vicaryana, 204 c 
,, vinifera, 176 
,, Wallichii, 176 - ,  

Walsura hypoleuca, 148 
,, oxycarpa, 200, 148 
,, robusta, 148 
,, trichostemon, 148 
,, trijuga, 148 
11 ,, var. genuina, 14R 
PI var. pubescens, 148 
,, tubLata, 148 

Xanthoxylum, 128, 129 
8) acanthopodium, 130 
)I Andamanicum, 130, 199 
9 1  Budrunga, 130 
J )  Hamiltonianum, 130 
,I spondicefolium, 130 

Xerospermum, noronhianurn, 186 
Ximenia Americana, 152 

*Zafka polita, 97 
* ,, semisculpta, 97 
Zamenis cazcdmlinentzts, 195 

,, Ravergieri, 195 
,, ventrimaculatus, 208 

Zizyphus funiculosa, 168 
,, glabrus, 168 

" t 
jujuba, 167 

,, oenoplia, 167 
I, ,, var. glrtbrescens, 167 
18 ,, var. ferrugincscens, 167 
I B  ,, var. pedicellaris, 167 
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