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Pan~ IL-PHYSICAL SCIENCE. 

DEBCKIPTIONB OF NEW SPECIES OF DIPMMMATIRE FROM THE KHASI 
HILLS,-by M+or H. H. G O D W I N - A U B T E N ,  F.R.G.B.,  
D p t y  Superintendant Topographical Survq of Ifidia. 

[Received 18th January, 1868 ; read* 7th Jnly, 1869.) 

The following descriptions will form, as regards the genua 
Diplommatina, a continuation of thoae, in Part 11, Vol. XXXVll of 
the Journal, Asiatic Society, Bengal, by W. T. B 1 a n f o r d, Esq., 
of the Geological Survey. I t  is trusted, with the help of the plates, 
they may be of some use to collectors, when i d e n t i f ' g  speciea of 
this interesting genm. All the species here described were collect- 
ed by myself within the last few years. 

1. Diplommatina Jatingana, n. ep. P1. I., fig. 1. 

Shell dextral, ovate fusiform, solid, pale corneous ; specimens, when 
young, often of a brightsienna, diaphanous ; rather finely and sharply 
coetulated on the four whorls near the apex, becoming fainter below, 
and from the ante-penultimate to the body whorl almost smooth, or 
with only a faint trace of ribbing ; spire conic, Bides flattened, apex 

The reading of this paper was postponed by desire of the author. 
1 







2 De~criptions of new speck of Diplommatince. [No. 1, 

rather acute, suture slightly impressed below; whorls 7), the 
ante-penultimate the largest ; penultimate whorl slightly constrict- 
ed at  4 turn behind the peristome, last whorl ascending chiefly 
behind the constriction ; aperture sub-vertical, broadly curiculate ; 
peristome solid, double, columellar margin straight, right-angled 
a t  base ; the usual tooth, large, coarse and blunt, sometimes 
descending ; lips very slightly expanded, outer more so than the 
inner, this last continuous, forming a strong callus upon the 
penultimate whorl. 

Animal, pale, almost colourless, tentacles brown, labial ribbon 
long and tapering. 

Height, 4 mm. ; diameter, 24 mm. ; diameter of aperture, 1 mm. 
B;abitat.-Hill at  the junction of the Kayeng and Jatinga rivers. 

N. Cachar Hills. 
This is a very handsome and peculiar species, and one of 

the largest I have obtained in these hills ; it was only found 
on the above isolated hill, where it was abundant. I have 
named it after the large river, the Jatinga, that flows below. 
The species is nearly allied to D. Blanfordiana and B. semi- 
eculpta : it is, however, somewhat more tumid, and has shallower 
sutures than either of these forms ; and while it has not the 
distant retro-relict peristome and rimation of the former, i t  ap- 
pears to be less sharply angulated at  the base of the peristome 
than the latter. But the most distinctive character is the position 
of the slight constriction of the penultimate whorl which, instead of 
being in front of, or above, the aperture, as in D. Blanfordiana, D. 
eerniscu&ta and D. pachycheilua, is at a considerable distance, 
about 4 turn behind it, (vide fig. la ,  pl. I). Hence the suture 
of the last whorl rises rapidly bchind the constriction, runs for a 
short distance in front of it parallel with the preceding suture, and 
finally Gain  ascends to the margin of the peristome. 

2. Diplommatina depressa, n. sp. PI. I., fig. 2. 

ahell dextral, not rimate,, ovate, depressed; colour light amber, 
tinged rubescent at apex ; costulation throughout close but sharply 
defined, more distant on body whorl ; spire conoidal, apex blunt ; 
suture deeply impressed ; whorls 5, sides with considerable con- 
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vexity, ante-penultimate much the largest and tumid ; last whorl rises 
on the penultimate, almost to the suture, contracting the breadth of 
latter excessively ; aperture vertical, broadly auriculate ; peristome 
solid, double, the outer lip thick and strong, interrupted; the 
inner continuous, spreading in a broadly appressed parietal callus 
upwards on the sinistral side ; columellar tooth large and thick ; base 
prominent, descending. 

Operculum and animal not observed. 
Height, 14 mm. ; diameter, 8 mm. ; diameter of aperture, mm. 
Hbbitat.-Woods at  Jawai, Jaintia Hills ; also at  Lailangkote, 

about 4000 feet, where the specimens were larger. 
The small size, few whorls, impressed suture, obtuse apex $c. dis- 

tinguish this form readily. Ae in the preceding species, the last 
whorl rises rapidly on the penultimate, and to a greater extent 
than in most species of this genus. In all these characters, it ex- 
hibits a nearer approach to Opiathortoma than uny upecies of D@lom- 
matinu yet described. 

3. Diplommatina Sherfaiensis, n. sp. P1. I., fig. 3. 

Shell dextral, ovate, fusiform, sub-rimate, thin, rubescent straw 
colour, diaphanous ; eculpture very h e ,  close, Worm,  shewing well 
on all the whorls; spire with sides slightly convex, apex sub- 
acuminate, conic ; whorls 6, convex, penultimate and ante-penul- 
timate of very nearly the same size, the former being slightly the 
largest and more tumid ; last whorl constricted in front of peris- 
tome abovo the aperture, ascending ; aperture sub-vertical, columellar 
margin much rounded, the tooth very small, and in some old speci- 
mens is hardly to be detected ; peristome thin, double and close, 
the outer very slightly expanded, the inner distinctly so, continuous, 
forming a thin broad parietal callus. Animal not observed. 

Height, 3 mm. ; diameter, 1% mm. ; diameter of aperture, 3 mm. 
Habitat.-On the highest ridges of the north Cachar hills, parti- 

cularly the peaks "Sherfaisip" and "Yarangksi," about 5,500 
feet, in dense forest ; I have named it after the former, a.culminat- 
ing point of the range. 

I n  figure 3b, of this species, the constriction on the penultimate 
whorl has been shewn. When looking over a large number of 

- I C(Lu c;.. r_ ik 
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shells of thie genus, it is found to be a common feature in many 
epecies, but is not always visible, and more apparent and commoner 
in eome species than in others. In form and size this species much 
resembles B. Puppsneia, W. B 1 f., but is readily distinguished by 
its h e  close coetulation, and by the roundness of the aperture, 
(which ie not angulated as in the above and many other species,) 
and by the thinness of the peristome. 

4. Diplommatina polypleuria, var., pl. I., fig. 4. 

D.  polyp^, B e n  e on, Jonrn. Beiat. Soc. Bengal, Vol. XXXVII, Pt. 11, 
1868, p. 83, P1. iii, @. 1. 

6hell dextral, ovate, cylindrical, not rimate, rather thick, pale 
amber colour, subtranslucent, regularly, deeply and rather closely 
oostulated throughout ; spire with sidee elevately conoid, apex 
blunt ; whorls 6), wnvex, suture deeply impressed ; the difference 
between the size of the penultimate and ante-penultimate is 
scarcely appreciable, and those towards apex decrease very re- 
gularly ; last whorl scarcely ascending ; aperture vertical, circular ; 
peristome double, moderately thick; outer and inner lip equally 
developed, outer expanded angulate at  the bsse of the wlumella ; 
the inner straight, continuous over the penultimate whorl in a 
thin narrow callus; conetriction in front of aperture. Animal 
not eeen. 

Height, I+ mm., d i m .  3 mm. ; diam. of aperture, 4 mm. 
&bitat.-North Cachar and north JJrtintia hills, in damp woods. 
Thie peculiar variety is distinguished from D. depraseu, which is 

of about the same size, by its cylindrical form, its greater thickness 
and opacity, and by its comparative regularity of form, the last 
whorl scarcely mending on the penultimate. 

The specimen figured has the columellar tooth but slightly 
developed, in others it is eeen much larger and pointed. 

6. Diplommatina Jaintiaca, n. sp. 
Diplomm. n. sp., Journ. Asiat. Sw., BenyaL Vol. XXXVII, Pt. 11, PL iii, 

fig. 8. 

Shell ainistd, elongately ovate, rather tumid, sub-rimate, rich 
amber colour, clharply very regularly and distantly costulated, 
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rather solid ; spire conical, slightly convex ; whorls 5), sides convex, 
suture deep, penultimate whorl largest, last whorl strongly con- 
atricted in front of the aperture, rising very slightly behind the 
peristdme, chiefly between the inner and outer peristome; 
aperture slightly oblique, sub-circular ; peristome double, inner 
dightly expanded, acarcely thickened, terminating in a sinuation 
a t  the base of the columella ; outer greatly produced, expanded, 
oontinuous ; parietal c d u ~  thin, moderately extended ; columellar 
tooth blunt, moderately developed. 

Height, 23 mm., diameter, 1) mm., diameter of aperture with 
peristome, # mm. 

Habitat.-locally plentiful in damp woods near Jawai, Jaintia 
h a ,  at about 4500 ft. elevation ;-very rare in west Khaui Hills 
where only one specimen was found. 

This species is very near D. gibbosa, from the same region, describ- 
ed by Mr. W. T. B 1 a n  f o r d, and thus affording a second instance 
of a type intermediate between the dextral forms D. pnchycheilua, 
D. d&lochilzcs, Cc., and the sinistral forms of the Solomon Isles, &c. 
It is distinguished readily from D. gibbosa by its more regularly 
ovate form, its costulation, and the even, non-sinuated margin of the 
inner peristome. 

Bince the transmission of specimens of Diphmmatina, published 
in  the Journal for 1868, to Mr. W. T. B 1 a n  f o r d, I have been 
fortunate enough to discover this species again. As the above 
q u o M  figme, on pl. iii, of the " Contributions to Indian Yalacology, 
No. IX." was takenlfrom a single shell, subsequently broken, the 
species remained unfortunately unnamed and undescribed. D. 
gibbosa I have found at Teria Ghat, but it is very rare in that 
locality, so rich in genera of other land shells. 

6. D i p l o ~ ~ ~ t i n a  parvula,, n. sp. P1. I, fig. 5. 

Shell dextral, ovate, tumid, depressed, thin ; colour bright corneous, 
pale in some specimens, translucent, finely yet sharply costulated 
throughout; spire oval, apex very h t ,  and blunt. Whorls 5, 
with sides very concave, enlarging rapidly from the apex, ante- 
penultimate the largest, body whorl ascends slightly within a 
ah& distance of the peristome, suture deeply impressed ; aperture 
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circular with slight obliquity, columellar margin rounded, the 
usual tooth absent ; peristome strong, well developed, double, both 
outer and inner lips expanded, the former to the greatest extent, 
the latter forming a thick parietal callus. 

Height, 0.065 inch, (14 mm.); thickness, 0.035, (1 mm.) 
Habitat.-Moyong on north face of Khasi hills, not very plentiful. 
This shell was found during the field Season 1866-67, and I am 

sorry that owing to somo oversight it was not included among the 
D+lontmatinm sent to Mr. \V. T. B 1 a n f o r d, whose description 
would have been so much more perfect. I have retained the name 
parvula, being the one selected by him, on inspection of a drawing 
of the shell. 

7. Diplommatina insignis, n. sp. P1. II, fig. 1. 

Shell sinistral, acuminately oval, colour corneous or pink, costula- 
tion close and strong on the upper whorls, obsolete on the two 
last ; spire rather pointed. Whorls 8, lower rounded, at apex 
flat-sided; penultimate the largest, the constriction of this last 
situated in front and covered by the parietal callus; suture im- 
pressed, aperture vertical, oval; peristome double, outer much 
thickened, inner continuous, callus strong ; columellar margin round- 
ed, the tooth-like process moderate. 

Operculum, thin, spiral, no boss at  the back. Animal pale 
colored, tentacles, black, rostrum pink ; the body spotted with 
black which shews through the shell in fresh specinlens. 

Height 0.27 inch. ; dim. 0.13 inch. ; diam. of ap. with peristome 
0.10 inch. 

Habitat.-In the forests of Burrail range, at about 3000 feet, Asalu, 
particularly the forest near Garilo or Chota Asalu. 

This fine sinistral form is up to the present time the largest known 
species from India. I t  is a  ell marked sholl, and differs widely 
from the other sinistral species from these hills, three of wllich are 
now known, D. gibbosa TV. B 1 a n f., D. Jainliaca, Cf o d.-A u s t. 
and the above. 

8. Diplommatina tumida, n. sp. Pl. 11, fig. 2. 

Shell dextral, ovately and tumidly fusiform, color pale corneous, 
or pale green ; costulation fine and close throughout ; spire attenuate, 



1870.1 Deecriptionr of new species of Diplomn~atinm. 7 

rather pointed. Whorls 8, lower tumid, sides rounded below, flat 
above, penultimate the largest ; suture impressed,-a well marked 
constriction of penultimate whorl situated close behind the peris- 
tome, last whorl rises slightly on the penultimate ; aperture vertical, 
circular, columellar, margin rather straight, tooth large, peristome 
double, moderately thickened and continuous, forming a callus on 
the penultimate. 

Height 0.23 ; dinm. 0.13 ; diam. of ap. with peristomo, 0.07. 
Habitat.-Burrail range near Nenglo, N. Cachar hills, in forest, 

and as usual among decaying leaves. 
This species is a close ally of D. pachychailus, B s., partaking also 

somewhat of the character of D. Blanfordiarin, but tis a more tumid 
form, and particularly the position of the constriction separates it 
well from both those shells. 

Fifteen species of Diplommatina are now known from these hills 
alone, and when the Garo hills have been explored, and the higher 
portions of the Burrail and Yotkoi ranges, hluniphr, &c., we may 
expect more adclitions. Even now it establishes this region as quite 
a centre of the genus, though I think it very possible many species 
have escaped observation in other places, from the small size and 
difficulty in finding these shells. 

ADDITIONAL HOTES ON Dlplot~l~nnti~lu, Alycceua, and Pup. itnbricifera. 

On almost all the species of D/plonrrnatina that I h ~ v e  esamined a 
constriction of tho penultimate whorl is to bo found, and in the larger 
species it is very well developed. This constriction of the whorl 
marksof course the position of the operculum when tho animal is fully 
withdrawn into the sholl, and the operculum of dead specimens 
is also to be found at this point. I t  would appear from an examina- 
tion of these shells, that tho constriction also marks the commence- 
ment of the formation of tho columellar tooth. Behind the con- 
striction the inside of the whorl appears thicker and ia much 
more polished; with the constriction this contracts, leaves the 
outer surface of the shell and continues as a rim, like the sharp 
thread of a screw, running down ~ n d  round the columella, 
terminating on the columellar margin of the peristome in the more 
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or less blunt tooth-like process, charactoristic of the genus. 
Situated also at  the constriction on the roof of the whorl a t  this 
point may be seen a long tube-like ridge, very similar to the 
external tube of Alycceus, only that it diminishes Gom the back 
forwards. The position of the operculum aa regards both this and 
the lower rim is at  the back I t  does not seem to me at all clear, 
for what purposes this internal formation has beon created. 
PossiLly the extremity of the foot carrying the operculum travels 
along the screw-like thread, and the ridge above may give the 
necessmy guiding surface to the operculum when the animal 
irrsues from its shell. The operculum, situated as it is so far from 

- 

the aperture, would require some fulcrum or guiding edges, to pass 
i t  evenly and smoothly out of the shell. 

On plate ii, in figure 3, I have endeavoured to shew the position 
of the operculum and constriction Gom the front of D+l. paehy- 
cheilud; in fig. 4, the intelior of the shell from the left hand side, 
where t represents the spiral rim ; c, the position of the constriction ; 

- 

r, t,he upper ridge or tube. 
Figs. 5 and 5a, are re~pectively a side view and plan of the 

relative positions of the oporculum and the commencement of the 
spiral rim. 

In fig. la, pl. I, I have shewn the position of the constriction in 
D. Jatingana, situated behind the aperture, a considerable distance, 
and as yet peculiar to this species done. 

Fig. 6 is the lingual ribbon of D, yachycheilus, B s.,-the outer 
laterals are very small and indistinct. 

I n  order to compare the lingual ribbon of Diplommatina with 
those of other allied genera, I have added figures of the dentition 
of an A1ycceu-s and of a Pupinn. (vide fig. 7 and 8, pl. 11). 

Fig. 7, is taken from a large form closely allied, or identical with 
A. Ingrami, B e n s. ; fig. 8 represents the dentition of P. knrbricifera, 
B e n s o n .  

I n  Alyc~ua the form of arrangement is ST + &, &U the uncini 
being 5 cusped, with the exception of the outer on which I could only 
detect 4. I t  may be noticed that in the drawing the 5 cmps are not 
shewn in every instance, but it must be remembered that they can 
ollly thus be seen in certain positions, or from certain pointa of view 
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the toothed edges being strongly curved, both longitudinaly and late- 
rally. I n  figure 7a, 76 the uncini are drawn on a larger scale, 
shewing the tube-like form of the roof and its hase. The uncini of 
thk species are peculiarly spreading and fan-like, especially on the 
1st and 2nd laterals. 

The lingual ribbon of Pupina differs considerably in form from the 
last, + A. The laterals are four-cusped, the medial tooth 
only being tri-cusped, and after a long search I could not deted 
more than as given above. The breadth of the ribbon mas -008 
inch. P. imbricfera is the only species that I have met with in 
these hills. Specimens from the Burrail hills are smaller and more 
tumid than those from the Khasi hills, but differ in no other 
respect ; the animal is quite black, of the usual Cyclophoroid form, 
tentacles moderately long and slender. 

CONTBIBUTIONS TO INDm ? ~ L ~ ~ o L o o Y ,  NO. XI.-DESCRIPTIONS 
OF NEW SPECIES OF Paludomw, Crernnocotichua, Cycloatoma and 
of Belicida from various parts of India, - by W I L L I A M 

T. B L A N P O R D ,  A.:R. 8. M., F. Q. S., Cc. 

[Beceived 25th June ; road 17th July, 1869.1 

The following species are from various collections. For speci- 
nlons from the Khasi and Garo hills, and from Cachar, I am in- 
debted to Major G o d w i n - A u 8 t e n. Those from Western and 
Southern India have been found by Major B e d d  o rn el Major 
E v e z a r d ,  Xr. F a i r b a n k  and myself. 

1. Paludomus reticulata, ap. nov., P1. In, fig. 1. 

Teeta imperfwata, globosa, eolida, albida, epidsrtnids fuaca indutn, lirie 
reticulnticr apiralibue et vsrticalibue dscussato-eculpta, lirarutrt intereec- 
fionibue nodijeria. Spira brevie ; apics eroao ; eutura profunda. Anfr. 
euperet. 2-3 convazi, ultitnue infia suturan~ tumidua. Apertura ovalia, 
postice eic eubangulata, parum ollippta, intzur creru1eacen.s ; peristonla 
tenrcc, acuturn fcre recturn, ad bmin o i c  re~roc~ru~tutr~, intw minute cor- 
ruguttcr~t, fnurgins baaali expstreiusculo ; colurrrslld naedioni. Opera. 

a 
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nucleo etch-laaali, h u d  pocul a latera columellari aito. L n g .  exempli 
adaleacerrtia apird pmfectd 8, diam. 6, up. long. 44, lat. 38 mm.; 
ezetnplb tnqbria, apirci eroad, long. 9), dianr. 7, up. long. 6, lat. 5 nrm. 

Hab. ad Torna, Iwudprocul a Poona versus occidantem. 

Par. canalicu1atus ; P1. In, fig. 4 ; autura canalict~lnta, an- 
f/.actibres J U X ~  auturam acute carinatia. Long. 8, diam. 6). 

Hnb. ad Torna. 
I n  consequence of the preoccupation of the name Crena)tobates fin 

a genus of fishes,* I have in the Ann. and Nag. Natural History, 
for May, 1869, proposed to substitute Cremtwconchzcs. The present 
is a third species of this peculiar form of the Littorinide, tho others 
being C. Syhdrensis, the type of the genua, and C. carinatus, 
L a y a r dl originally described a9 an Anculotu.. All these shells have 
a similar habitat,-precipices or steep hill sides in places where 
water runs over the rocks during the monsoon. C. Syiradrensia is 
found on the hills opposite Bombay. I have met with it not only 
a t  Khandalla wliere the &st specimens more obtained, but also on 
Matheran hill and at  Egutpoora. C. cnrinattta has only been found 
a t  Mahableshwar. Tho present form mas met with abundantly on 
the steep slopes of Torna one of the old Deccan hill forts about 35 
miles west of Poona. The specimens were taken from rocks by 
the sides of the small torrents running down the hill side. 

The canaliculate variety serves to connect the typical form with 
carinatus, as many ~pecimens have the angle at  the periphery Illore 
marked than in the tj'pical coniclca ; hut specimens of cwinatua are 
of a somowhat different form, with considorably less swollen whorls. 
Perhaps al l  three forms should be considered as varieties of one 
species, for which, however, the name carinatus, which is not very 
appropriate even for full grown specimens of the Mahableshwar 
shell, can scarcely be retained with propriety. 

&. L a y a r d ' s original description of the latter shell wsa taken 
from a specimen in Mr. H u g h C u m i n g ' s cabinet, which, like 
other Bombay shells in the same collection, was probably originally 
derived from Nr. F a i r b a n  k, to whom alno I am indebted for syeci- 
meno, as I did not meet with the shell myself at  Mahableshwar. 
I am inclined to believe that the t-ype described by Mr. L a y a r d 

Deaoribed by Dr. Q u n t h e  r in Proo. 2001. Soo. 1861, p. 974. 
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waa not adult., though larger in its dimensions than the shells 
I posuesa ; 1 therefore, add t he  descriptipn and figure o f  a small 
ndult specimen. 

4. Cremnoconchus carinatus, L a y a r d, sp., Pl. LTI, 
fig. 5. 

E - p .  Anculotua carinalrccr, L a y  a r d ,  P. Z. S., 1854, p. 91. 
Testa subperforata, ovato-conica, solida, olirncea, sub epidcrmida 

atbescens, fascia lata rufescenti s t p a  peripherinnb notrita. Spirn conica ; 
apice eroso ; sutura projitnda, sub-canak'culata. Anfr. circa 5,  plerumque 
2-3 superstites conrexiwculi, riltimua j w t a  suturana et ad peripkrian 
obtuse angulatua, subtua concexiuscu7ua. Apertltra obliqua, orata, postice 
cix angulata, intue swdide albida, interdztm caatnruo-faaciata ; peristoma 
tenue, rectum; margine columllari callose-expanso. h n g .  73, diam. 
5 mnt. 

Hab. ad Nahableshmr. 
l l l e  animal is very similar to that  o f  C. ~!yyRndrensb. Foot 

short, rounded, containing a few indistinct coloured granules as 
amongst the  dielaniida ; muzzle short, its breadth exceeding t he  
length, blackish at the  end, t he  remainder o f  the animal being 
white. Tentacles rather short, subulate ; eyes lateral, on slight 
projections at the base o f  the tentacles. T h e  Lingual ribbon is very 
long ; i n  one upecimen i t  measured 14 millimetres. I have no  note 
o f  the  exact form o f  the  teeth. T h e  animal is amphibious i n  i t s  
habits. 

5. Cyclostoma (Otopoma) Hinduorum, Pl. 111, fig. 6.  

Syn. Otopwna ckusum, 8 o w., apud B e n  s o n, Ann. and Mag. 
Nat. Hist., Ser. 3, Vol .  IT, pp. 92, 95. 
0. Hindwurn,  W .  B 1 a n  f., A. & M. N .  H., Ser. 3, Vol .  XIII, 

p. 464. 
0. Hindtumrm, P f e i f f e r ,  Mon. Pneum. Supp. 2, p. 122. 

Testa imperfwata, clauaa, umbi2icata, globoso-turbinata, solidula, 
nitida, striata, juxta mcturam et circa utnbilicu~n lecis, extus cerszrs 
per+heriam l k i s  spiralibua sub-corifertis nonnunqu~~n obsolcti~ circunadcrta, 
caraea, vel albido-cmea ; apice plerumpuc nigro ; spira conoideo-conrexu ; 
szctura impressa. Anfr. 4j) convexi, tcltimus term, antice uhcendcns, vari- 
cem imperfectun~ interdumpone aperturam gere~s. Apel.tu1.a fere certiccalis 
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rotunda ; perktoma obtuaum, mrg in ibw  diajunctis, externo ant ice arcun- 
b, baadi expamius&, columellari mb-l& ezpnnso, urnbiticrrnr omnino 
callo conapleate. Operc. teataceurn, i n tw  membra~raceusr, paucdeyiralc, 
margins interno anfractuum elevato, nucleo excentrico. 

Diam. nbaj. 12, ~nin.  11, axis 9, a-p. diam. 6 ntm. 
Hab. in Kathiawar. (W. T h e o b a 1  d.) 
From Cyelostoma (Otopoma) clausuna, S o w., to which Mr. B e n s o n 

referred the present form, it is distinguished by being much smooth- 
er, with a less excavated umbilicul region and a higher spire. 

I have not previously published a complete description or figure 
of this shell. It is the most eastern form of the sub-genus known, 
other forms assignet1 to Otoporna fourld in the Indian and Burmese 
areas having been shown to belong to the CyclopkorirEce. 

6. Nanina plicatula, ep. m~., P1. 111, fig. 7. 

Testa cix perfora fn, depressa, ten rsissiarn, cornea, eon frrtinr striatula, 
l i~uis  minutis confwtisailnin spiralibua sub-k~rte undrjru ~dccmsata. Spira 
dcpreaso sub-conica ; apice obtwo ; suturn parum iniprensa. Anfr. 6 con- 
cmiusculi, s m i m  accrescentes, penulti~~rua estua ad szituram plicatw, 
ultimiu carim aplicis obliquia ralidis conatante instructus, subtua tumidwr, 
antice non daecenhna. Apertrcra fare certicalis, rotunhto-lzmaris, ad 
finem perrphrice t ~ i x  angtslata ; peristo~m tenue, marginibw convergen- 
tibus, ezterno in fra medium Zeriter sinuato, columellari eub-oerticali, 
superne rejkw, perforationem fare tegente. Diam. maj. 22, min. 19., 
axM 11 mm. Apart. 10 mm. clta, 12 lata. 

Hab. in  rnontibua K h i  ( G o d w i n - A u s t e n . )  
This shell which I suppose to be a ~Vnnina, is quite peculiar 

amongst Indian forms, and I do not know any to which it can be 
compared, nor am I quite clear as to ib proper section. It may 
be emily distinguished by its strong plicate keel. 

7. Nanina Pollux, T h e  o b a 1 dl car. 

Testaperjbrata, dcpressa, lenticulnrin, acute carinuta, tenuis, cornea, 
nitida, atriatuln, lineis npiralibw n~inutissitnie sub-lente, fers obsoleta, 
decuaaata. Spira depreaso-conica; apice obticeo ; sutura linearis. Anfr. 54, 

htua conrsziueculi, extua concnriwculi et aolora saturatiori, ultirnue jwta 
carinam conpresnua, aubtus convexrur, not& clesce~rdeirs. Apertura obliqucs 
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attgufnto-lunar& ; perietotna tenuc, marginibua calla tetrui junctia, hadi 
leviter c~ndulato, juxtn petforationem vix rej3.w. Diam. maj. 30, min. 27, 
axis 11; mm. 

Hal). Notagkulot~g et Hnbiang in  monfibue IiIihnai ( Q  o d w i n - 
A u s t e n . )  

This  appears to me  a variety o f  Mr. T h e o 1) a 1 d ' s fipecies, differ- 
ing only in  tho last whorl being n little narrower. Mr. T h  e o b a 1 d ' s  
typo o f  which I have a specinlcn is from Teria Ghat on the south 
side o f  the range. Mnjor C f  o d w i n - A u s t e n ' s specimens are 
from the North side. 

8. Nanina Cherraensis, s p  nov., Pl. 111, fig. 8. 

Testa perforata, depreeea, mute cnrinnta, lenticularis, fenuia, tiitidula, 
cnstaneo-cornea, striis inrt.e~~tct~ti et litlcis tni~~utia spiralibus uudiqus con- 

fcrtitn decuascita; spira dc~)t.esao cotcica ; npice obtuso ; sutura linearia. 
Anf i .  6 ,  intua cotrcexiusc~~li, cxtua planulati, tcltimua jurta cnrit~arn com- 
p r e s s ~ ,  subtus convexua, non-descendens. Apertura obliqua, nngulato- 
Itowria ; peristonra te~~ue ,  lnargitw boeafi leciter undwlnto, columellarijuzta 
pcrf~rationetn rix rej&xo. Biam. maj. 32, min. 29, axis 13& mm. 

I-Inb. ad Cherra P h l j i  in montibtls hhhi. ( Q  o d w i n - A u s t  e n . )  
I should not have distinguished this shell from N. Pollw,  

T h e o b a l d ,  had not Major G o d m i n - A u s t o n  assured methat  
tho animal is totally different from that o f  the shell described above. 
I t  i s  clistinguislled b y  its higher spire, darker colour and b y  the 
more marked spiral striation. A few specimens only mere met  with 
i n  the deep v d e y  below Cherra. 

9. Nanina rubellocincta, sp. nm., PI. 111, fig. 9. 

Teataporforatu, dcpresaa, tenuis, cornen, hria, nitidula, nrinuhstrintuln, 
Einci~ minuiixaimie spiralibua sub-lente aub-obsolete decuaaata. Spirca fere 
plans ; apice rix prominulo ; eutura parum impressn. Anfr. 6-64, primi 
c.ix conrexi, intns cornei, extua rtcfi, ultimua adper@heriamsub-angulataa el 
faecid latd vtlfd, utriqwgradati?npa2lidesccntc cinctz~, subtus tumidior. 
Apertura auboerticalis, late l u t ~ t a  ; perbtoma tenue, marginibua cullo 
tenui junctk, bmali leviter arcuato, columellari obliptw, superne nd 
uatbilicrcm bretjiaaime rejexo. Binnt. mtlj. 35, nrin. 3 1 ,  alt. 14, 
mvr. rip. 19. mm. Eatn, 12 a h .  Exeuvli t~ri~~oris  dictm. mnj 31, 
n ~ i n .  28, (dl.  12, ntm. 
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Hab. ad Habiang in montibua Garo. ((3 o d w i n - A u s t en . )  
This shell is somewhat allied to the Tenasserim N. merra o f  

B e n s o n ,  but it is much less globose and eavily distinguished by  its 
rufous periphery. 

l o .  Nanina Austeni, ap. nw., P1.111. fig. 10. 

Testa imperforata, conoidea, depreasa, tenuis, cornea, acute carinata, 
auperne colgertim arr~late costzclafa, costulis infra carinam evanescentibw, 
eubtw bvis,  polita, radiato-striatula. S'irn kaaiter conoidca, lateribus 
concaviuaculis; apice obtuao; sutura non impresea. -4n.r. 6&planzclati, hnte 
accrsscenter, cujusqua margine exfemo leciter projiciente, ultinius parun& 
latior, compresas car inat us, an tice non descendma, subtue con v e m .  
Apertura angulato ksaris, parum obliqua ; peristoma obtusz~m albun~, 
infra carinam Zeviter sinuatuna, marginibua callo tenuijunctis, colunullari 
obliquo, magis incraasato, superne h l l d  re@o. Dianl. maj. 15, nib. 13+, 
azis 7 min. 

Hab. ad Dabiang in montibua Gnro, extra f nee meridionalee proritlcire 
Asaam in India orientali. (Q o d w i n - A u s t e n.) 

This very pretty little species, which I name after the discoverer, 
is interlnediate i n  some respects between N. eerrula, B s. and N. 
climacterica, B s., resembling the former above, and the latter be- 
neath. I t  is distinguished horn the first b y  being imperforate and 
from the latter b y  the higher spire, stronger sculpture and the pro- 
jection of  the external edge of  each whorl just above the suture. 

11. Nanina falcata, sp. nov., P1.111, fig. 11. 

Testa aperte perforata, conoidea, dcpressa, cornea, oblique mn~atina costu- 
Zntoplicata, plicis infra perfpireriarn eransscentibue, subtua ?migata,polita, 
radiato atriatulc. Spira paruna eleuata, hpresso conoidea ; apice obtueo ; 
sutura impreaaa. A~JT. 6 maexigradztim msscentes, ultimus paulo latior, 
subtue convexus, peripheria sub-arr,gulala antice rotundata. Apertura 
Zunaris, parum obliqua ; peri6toma tenue, infra per+heriam late sed non 
profunds ainuatuna, margine columellari juxta perforationem breuissimo, 
sub-uerticali, re$exiuaculo. Diam. 71znj. 13, min. 12, axis 7 mm. 

Hab. ad Habiang in montibus Garo (G o d w i n  - A u s t e n.) 
This shell i s  somewhat allied to N. ornatissi?~,a, B s., but is much 

smaller, less depressed, ~ i t h  the last whorl broader i n  proportion 
and one whorl less. I t  belongs to  the same general group (IImi~i- 
plecta ? ), as Austetri, clinlacterica, orna tissi~na, Cc. 
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12. Nanina Kwndaensia, 8p. mu., Pl. III, fig. 12. 
Teafaperforata, depressa, coma ,  carinata, tmuia, swperna oblique 8trMta , 

lineia gninzctia confertis apirnlibw sub-hta decmaata, subtw br ior ,  nitidala 
radinto striatula, acttlptura apirali infra carinam gradatim esaneacnlts. 
Sp ira parunt clcratn, depreaso-conoidea ; ap ice obtztso ; autura cix impressa. 
Anfr .  5 cot1 rexiusctcli, ultittlua lat ior, aubtua tumidw, carind antice ob- 
trlaiori. Apcrturcr obliqua, angulato-lt~ttnris ; peristoma obtoceum, rectutn, 
intua tcnlciter nlbido-labia tun^, margi~ze columellari obliqrco, j w t a  perfora- 
tionem reJexiwculo. Xi'. ddiam. 25, rnin. 22, axia 12, mm. Apertrbra 
13 inn&. Ida, 12 alfa. 

Hab. ad Siapara in montibus h'oomia, ad latue occihntale montium 
NiZyiri India? nreridionalis. 

Found by both Major B e d d o m e and myself at  the locality men- 
tioned. I t  is allied to AT. indica, P f r. and S h i p  1 a y i, P f r., but 
distinguished horn both by much h e r  sulpture and by being more 
swollen beneath. 

A young specimen was obtained by Dr. S t o 1 i c z k a in the bo- 
tanic garden of Calcutta ; it was probably imported with planta fro111 
South India. 

13. Nanina (Trochomorpha) apicata, s. m., Pl. 
fig. 13. 

Testa sub-perforata, vel crub-oblecteperfvrata, trochr~ormia, tenuie, cotwen, 
sub-Ierigata, parutn nitidn, obIique striata. Spira wnica, lateribw /ere 
rectl's ; apice acuto ; sutura WJPb ittqrpressa. Anfr .  G planulati gradatitn 
crescmtes, ultinm-~ ad peri>l@rianr acute curinatus, iigra carinam con,- 
pressiuscul~ce, unticc tunkidior, circa yerfvratiot~em concexua, antice twn 
&ace?tdena. Aperfurn olliqun, angulato-lunaris sub-rlwtnbea ; peri- 
stoma tetiue, ubargi~re baaali siilzcato, wlutttellari obliquo, rcJexo. Uici~ti. 
ntuj. 14, t t t i~ l .  13, axia 10 ~nnr. 

Hab. in szonrtt~is it~~tltibua I17z'lgiri in India mcridionali ad Coonoor, 
A'Eddizc+ccttottr, 9-c. 

This is far fi-om a rare shell on the Nilgiris, and I suspect that 
the roasou why it has llithorto remained without a name is, that it 
hue been confounded by others, as i t  long was by myself, with 
cacrrwirt$era, B s. That, however, is a larger shell, with tt lowor 
spire, very concave sides, aud much stronger sculpture. So fxr 8 s  
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I know it has only been found a t  Sispara on the Western edge of 
the Nilgiri plateau, whilst N. qpicata ie found on the Northern and 
Eastern portion of the hills. 

The present shell may be destinguished from most of ita allies, 
such as N. hypirasma, P f r., by its want of marked sculpture, its 
straight sides and high spire. 

14. Nanina (Ariophanta) immerita, ap. noo. 

Te ta  ainiatrorsa, anguate umbilicata, ereaan, aublentieularia, fuko- 
cornea, tenuia, oblipaa striata ; apira parum elevata, ranoideo-convexa ; 
apica perobtuao ; autura t i x  inapresaa. Anfr. 44 wnveziuauuli, ultimus 
onagnus, acute carinatua, carina antice obtuaiori, eubtus tumidiori, nitidula. 
dperttrra oblipuu nub-aeczcriformia ; periatoma tenad, rectum, margins 
columellari aub-verticdi, ref im. Diam. maj. 25, nbin. 21, axis 14 mm. 
Apertwra 13 mill. hnga, 1 1 Ida. 

Hab. " South Canara" (Be d d o m e). 

This species approaches N. interrupts, B s. (A? Hitnalayana, L e a), 
but has the sculpture finer and not decussated. I have only seen 
two specimens one of which is quite young, and it is possible that 
the one above described is ale0 immature, but there appears no doubt 
that the form is undescribed. The specimen having been returned 
to Major B e d d o m e, I am unable to figure it at  present 

15. Helix (Plectopylis) macromphdm, q. nov. Pl. 
III, fig. 14. 

Teta  einiatroraa, late umbzlicata, depreaaa, diacoidaa, tmuiwcula, pal- 
lido-wrnaa, ezlpwne plicia arcuatia obl@uia increnrenti et lirti apiralibw 
dewaata, adperlpheriam et aubtua fere Zevia, atriatula : atriia nonnullia 
epiralibua circa uucbilicum alipuando diatinguandia ; apira plana; apice vix 
mnerge-nte ; autura leciter impreeaa. Anfr. 4&-5&planulati, arcte ookti; 
ultirnua cix latior, swprapert>herism sub-angulatua, ad lutw atpw aubtw 
consem, antics leviter deacendene. Apertura irregularitw lunaris, 
auperns contpreeaa, diagonalis ; periatoma albido-labiatum, parum iwaa-  
aatutn, ~ ~ e ~ i u a c u l u t n ,  marginibzur concergentibua, ca2lo ten& junctia, 
ezterno eupra per+hrinm arcuato. Plicatw internu pareiplzilzb ei He- 
licis Pinacis et H. plectostomatis : e lamina unica parietali, verticali et 
plica tenui hngiuawla basali, atque plicia 5 pulatulibw : baaali tenuieim- 

3 
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p&i, cetmia dupli&6us, cotastans. Dinnb. tnaj. 6&, min. 54, alt 2% mnz. 
Hab. ad Mairung i?b lnontibue Xhaai, et varietae minor in calle Rtmg- 

~ r u  prope Darjiling in  Sikkim. 

I procured specimens of this shell, 3& to 44 mm. in cliaruetel; 12 
years ago at  Darjiling ; they were considered by Mr. B e n s o n a 
small variety of HeEiz Pinacis, (See Ann. and Mag. Nat. Hist. for 
April, 1860). Recently the same form has been found by Major 
G o d w i n  - A  u s t e n  in the Khasi hills. I t  differs so enormously in 
size from a. Pinacie, the respective diameter of the two shells being 
6 )  and 14 millimetres that, as no intermediate forms have been met 
with, it is evident that the two should be distinguished, and there 
are eweral differences of sculpture and form which appear to me to 
bear out the separation. Thus the mouth in H. macromphalw is 
compressed above the periphery, whereas in the larger form the 
mouth is regular. 8: Pinacia too has spiral striation below, which 
is absent in the new form ; and the former has 6,  the latter only 5 
internal palatal plicre, which moreover differ from the 5 lower plicre 
of H. Pinacia slightly in form. The last named shell also is much 
more angulate at the periphery. 

16. Blllimus Vicarius, I .  %ov. PI. 111, fig. 15. 

Teata pofundn rimata, oblongo-turrita, tenuiuaeula, opaca, fulcescente- 
caatanea, oblique striatula, lineti minrctis confwtissimis jcxuosis eub- 
obsolete denreaata ; spirn ttrrritn, lateribue concexis ; apice obtuao ; aufura 
tnqweaaa. Anfr. 8 conceri, u1ti)nus f longitudinis sub-c~quuna, basi sub- 
c o f n p a w ,  antice aub-ascendens. Apertura Yere certicalia, truncate-ocalis; 
peristoma wndique expanau?n, album, marginibrta consergentibua catdo tcnui 
junctia, columellari verticali. Lotzg. 15, &am. 5, apert. cum perist.. 5 

Zonga, 4 isda. 
Hab. ad Babiang i n  montibw f fmo  (8 o d m i n - A u s t e n). 
The nearest ally to this shell is B. Nilagarkr~ ,  P f r., ahich, singu- 

ImIy enough, also occurs in the Khasi Hills, having been found 
by Major G o d w i n - A u s t e n. The present form is distinguish- 
ed by greater slenderness and smaller mouth. 

17. Bulimus Calcadensis, B e d d o m e, MS. 
Testa sini~trorsa, sub-obtectsperfwata, elmato trock~Qiir?nis, aolidula, 

striatzck, alhida, epidermide fulca ? (velJareacenti, forsan curie colorutd) 
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obtacta ; q i r a  conica ; apice eltwo ; antura impreasa. Anfr. 5# conusxi, 
regularitex n-cscentea, ultinttu, + longitdinin nub-quana, carinatua, aubtus 
concex~ca, antics ttrmidior. Apertr~ra diqonalis, sub-rkonaboiden ; psri- 
aton~a non incrwnatutn, ezpanaiuscrtltrmn., marginibus distantibue, calh 
tenuijunctis, colzrmellari triangulatim refEexo, parforationam fere tagenta. 
h n g .  23, dianb. 17 mm., up. c.perist. 11 mill. longa, in tw 8 lata. 

3 a b .  " Calcad hilla," Trarancore. 
O f  this peculiar sinistral he l ic i fom Bulimw a solitary specimen, 

much weathered but perfect, was found b y  Major B e d d o m e. I t  is 
evidently a colourcd shell but  only traces o f  the epidermis remain- 
ed. I t  i s  d i e d  to B. albizo,ratus, R v., and B. sirterncedius, P f r., o f  
Ceylon, but  is sinistral and has a shorter more conical form. 

As wi th  E. i tnn~ri ta,  I have returned the  original specimen to 
Major B e d d o m e, and cannot, therefore, add a figure. 

18. Glessula filosa, np. nov. PI. UI, fig. 16. 

Testa nub-rzjnata, turrita, tsnuk, cornea, verticuliter ylicato-striata, 
parum nitida ; spira elecata ; apice obttreo, brevi~sirne conico, aub-mu- 
cronato; sutura impressa. Anfr. 8 coneexi, ultimrr 4 longitdink 
aub-crquum, bwi rotundatus. Apertura uerticalis, Ir~nato sub-ovalin ; 
peristoma rectum, tenue; colztnzella arcuata, albida, lanwllflormitsr 
ezsfante, tantrd, obliqm truncata. Long. 21, diam. 9 mm. Apert. 7 
mill. lo~aga, 5 latu. 

Hnb. in  Zkacancore ( B  e d d o ni o). 
A peculiar form easily distinguished b y  its strong sculpture, ab- 

rupt  subconical apex, and b y  the columella stancling out from the  
last whorl, so as to have a grooee running along its side. 

19. Gllessula Singhurensis, sp. mu. P1. III, fig. 17. 
Teatapyramidnli, turritn, tenuk, cornea, polifn, nit&, l a ~ k ,  vix 

striatula ; spira elongato conica ; apica sub-acuto ; sutura imnprssaa, 
minutemugata .  Anfr. 8 conreri, rclti~ttus 4 longitudinia v i x  equaw, 
aubtua rotundatzce. Apertura fere verticalis, ovato oblonga ; perintom 
obtueumn, albeacm ; cokmella ralde arcrtata, a)dice oblipw trwncata. 
Long. 124, dium. 44, up. long. 4, lat. 24 mm. 

Hab. fieqlte~ur ad Singhur, props Poona. 
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This  is allied to the  Nilgiri U. Jerdimi, B e n s., but  the sides o f  
the  spire are less convex, the shell being more regularly pyramidal 
wi th  a less obtuse apex. 

In  some o f  the specimens o f  this species collected alive, but in 
which the animal had subsequently dried up,  I f ou~ id  young she& 
It would thus appear to be viviparous. 

I have observed the same circumstance ( the  occurrence o f  young 
shella inside the  old one) in Q. Caaedaca, B s. I n  other species o f  
this  genus I have found small round eggs with a calcareous shell, 
but these may be  hatched, before they are deposited b y  the parent. 

20. Glesaula rugata, 8p. mu. P1. 111, fig. 18. 

Tcata tuwita, corma, tenuia, parum nitida, vertieaJiter confertim 
plicato striala : striia sub-lmts minute et regularitur granulntia, inter- 
atitiM lintia minutia confertia tranacsnersia (apiralibus) in anfructibtcs 
superis ualidioribw, h a e a t i a  ; spira elongato conica ; apice obtuao ; 
auturaprofuluZa. Anfr. 74 convezi, ultimw, ) longitudi~wi sub-equalas. 
Apertura oblipua fere ocata ; peristoma tenzce, rectum ; colu?nella calde 
wcuatu, antice oblipw truncata. k g .  6, diam. 2 mm., up. 14 mill. - 
longa, 1 lata. 

Hab,  ad Singhur, pope  Pootta. 
Var. major, long. 7 mill. 
Hab. ad Pooruddhur, ( E  v e z a r d ) .  
N o  described Indian species o f  Gleasula possess sculpture at all 

resembling that o f  the present small form. Under an ordinary lens 
the  shell appears td have a plicate striation, bu t  beneath a stronger 
power the strim are seen to be regularly nodose, and the decussating 
lines become distinctly visible. T h e  markings are very elegant and 
regular, almost resembling those on some W e s t  Indian forms o f  
Cycloetomih, as Choanoponia. 

21. Gllessula lyrata, ep. nov. 

Te'eeta ovato-turrita, solidula, cornea, parum nitida, oerticaliter we- 
bulato-plicata, sub-lente lineis minuthsimia confertia spiralibue, 81Zpe 
obeoletie, decuasata ; q i r a  pyramidalie, Iateribue uix convezia ; apice 
obtwulo; eutura profunda. Anfr. 74 convezi, infra auturam obeoletc 
sub-angulatd, ultimvs antics paulo aecendena. Apertura certicalie, 
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truncata, semwvdia ; perieton~a obksum ; colrrarelln )t~edioo.ifer nrctru~a, 
antice oblique fruncnfa. Long. 12, dia)~,. 53, r q .  long. 4 ,  kt. 25 tttrti. 

Hab. ad blnhablexhroar, infrepuene. 

Var. Matheranica, P1. 111, fig. 19. 

Xinor, 3na.qis polita, lineia epiralibzcs carentibus, aculptr~ra in anf~~ncfu  
ultimo obsolescenti. Long. 10 lnt. 4 3  mill. 

Hab. Jfafheraw, hnudprocul a Bot~~bny. 
This  shell resembles i n  form A. Oreaa, I3 e n s., but  is ilistinguished 

from that and nll other allied species by  its btronger scu1l)ture. 
Possibly the two varieties should he ranked apnrt, as thcro is consi- 
derable difference between them. A third form, sllorter and more 
tumid,  occ~ms near Poona. A s  other interniediute varieties proba- 
bly exist, I prefer for the present classing all i n  one species, but i t  
may hereafter be desirable to distiuguish them. 

22. Glessula pulla, sp. nov. PI. 111, fig. 20. 

Testa parca, tlrrrita, tenuia, fuaco cornca, paruin ?aitl,ns, lecignfa, 
striatula ; spira elongafo sub-conicn, latrribua conrr.rittseulis ; apicc 
obtzteo ; sutura inrpreaaa. Anfr .  7-8 conred, breres ; u I f  itnus $ longif udi- 
nia eub-aquam, aubfrts rotundaiua. d l~er t .  obligucz sub-orata ; peristoltza 
tenue ; colurnella nrcuata, anficc oblique truncafa. Long. 7 ,  diam. 23, 
ap. long. 2 ,  dianz. 1& nasa. 

Hab. ad Torna, ( E  v e z.a r d ) .  
This  is allied to  A. Eirirbankii, B s., but  distinguished b y  its more 

conical spire, smaller size and darker colour. 

23. Glessula hebes, I%'. B 1 a n f. 8p., PI. 111, fig. 21. 

reeta eub-cylindric0 turritn, tcnwin,pnllido cornea, tranulucens, polita, 
strintula; apira elevata, aubtua sub-cylindricn, Inferibua rerat18 apice)n 
obfluunb conrexu ; euturn itnpresaa. Atgr.  9-10; concexi, rcgulnriter 
creacentes, ultitnr~a breris, a-2 longiturlinia aabaquana. ~ I p ~ r t u r a  
ocato oblongn, parum obliqtca ; peristonla tenue ; colua~ella calde arcuata, 
atztice oblique truqcata. +ng. 17-22, diam. 5 mill. Ap .  4-44 longa, 

29-3 lata. 
Hab. Deo Ghat ad lalzcs n~rridinnnlr urbis Poona, (E v e z a r (1). 
Syn. AcAaf iiuz Relea, \V. I3 1 a n f., Pfr. l f o n .  Pneum., Vol. M, p. 

230. 
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The nearost ally to this species appears to be G.  Tnnrulira, W. 
and IT. U 1 a n f., fro111 ncnr Trichiuopoly, which is disti~iguished by 
greuter tlinr~lutor in proportiu~l to the length, and a more regularly 
tapering spire. Iuter~uediato for~lls may hereafter be found how- 
ever. 

A ~pecimen from the Slle~roy hills nenr 8dem in Southern 
India, ~ e n t  to mc b~ Major I3 e cl d o  m e, only differs from G.  hebcs in 
being longer and slightly more attenuate to~mrcls the npos. I t  ha.9 
13 whorls. 

The presont species has been alreadv described by Dr. P f e i f f e r 
(i. e.) from spcci~ncns sent to Mr. H u g h C u m  i n g by Major 
E v e z a r dl the ciiscoverer. Dr. P f e i f f e r justly remarks that it ap- 
pears to be a difforcnt shell fioru %~ira.rie hebee, IV. and H. B 1 a n f. 
The latter is a S1~91ogyra allied to A .  graci2ie (Biditnus gracilis, 
H u t t ) .  

24. Glessula Tornensis, ap. not., PI. m, fig. 22. 

Testa ocato ollonga, tenuiu~c~ila, lecigatn, nifida, polita, sub-obaobfa 
atriatula, fulco cornea ; apira clongato conoiden, latcribua conccxh; npice 
ralde obti~ao ; eut~(ra ittqrt.~sn, slyerne sub-corrugata. Anfr. 7-74 conceti, 
ultitnua # longifudinzi  upe era^^^, 8ubtu.a rotundafne. Apertura wb-cer- 
ticnlis, oblongo aenziornli8; periato,izrr rectutn, tenue, nrarginibw callo tenui 

jttnclia; colur~~ella rc~lde nrcuafn, albearens, antice fere rer.ti'aliter truncata. 
Long. 25, diauz. 1-1 ?)bill. ; npert. oblipue 12 ;tun. longa, 7 Enta. 

Hab. i ~ t  ?11o?lte Torna dicto, h u d  prorul veraw occidesfett8 al, urle 
Poona in India. ' 

This rather fine species abounds on the hill mentioned, where it 
has been procured in large numbers Ly Najor E v e z a r d. I o d y  
found a few specirnons myself. I t  is amongst tlie finest of tlie spe- 
cies of \5Testorn India. I n  form it is remarkably si~llilar to B. 
tc.cfilia, IV. B 1 a n f., from the Anumulllay hills, but it entirely wants 
the coloured nlarkillgs of that species. 

I have adopted the genus Gleasula of E. von M d e n s  (Electra, 
A 1 b e r s), as there appear to me to be good generic distinctions, 
both of the animd and shell, from Aehatina. The genus is most 

abundantly represented in the Western ghuta, more so than in the 
Hilnalayna. 
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25. Succinea rutilans, sp. ma., P1. 111, fig. 23. 
Testa sub-ocata, tenuia, aurantinca, striatula, aitirltcln ; apiroconoidea; 

apice &-papillato; sutura itnpressa. d nfr. 29, p~en,clti~nus conrexus, 
ultinrw tunidus 3 Zongitudinis formnns, bnsi rotundntus. Apertura 
obliqua, ovata ; peristoma recttim ; colu~nella reyulariter arcunta, aub- 
86~nplex. l i n g .  104, diam. 64, alt. 41, ap. long. 8 ,  lat. injira ~nediutn 
5 .mm. 

Hab. ad CherraPzinji, ( G o d w i n - A u s t o n ) .  
A more regularly ovate shell than B. duucina, P f  r., which it, 

otherwise resembles. 

26. Succinea ( L i t h o t i s )  tumida, q. nov., PI. 111, fig. 24. 

Testa ovata, oblqua elliptica, tenuis, rubello-cornea, parum nitida, obli- 
qm atriata ; spira brevi ; apice pnpilluri ; sutura profkncla. Anfr. 2-24 
tumidi, lira infra-sukrali obtusa, antice i n  exemplia ceteribue alipzian- 
do fwe obsoleacenti. Apertura obliqua, magna, walis, postice non angrc- 
k t a  ; peristoma tenue, rectum, continuuna, rnargilu colunlellari tenuiter 
calloso, appresao. 

Zong. 64, diam. 5 ,  alt. 3, up. long. 59, diam. oix 4 millim. 
Hab. ad Singhur. 

Tar. subcostulata, coetuluto-striata, lira infra-sutzcruli rctli- 
diori. 

Hab. ad Poorundhur. 
This is a second species of the remarkable sub-genus Lithotia, mucll 

more tumid than the type Succinea (Lithotis) rupicola, ant1 with a 
proportionally more developed spire ; it serves to 'connect that form 
with the typical rock iuhabiting Suecinere of Western Inctia, such as 
8. Girnarica, T h e o b a 1 cl, and n new species from Mahablevhwar, 
the animal of mhich is vely similar to that of Lithotia. 

The specimens figured we  not the largest that have been found. 
Major E v e z a r d posselives shells fro111 Poorundhur measuring 9 
millimetres in length, 6 in diameter, and 4 in height (when laid with 
the aperture downwards). In  these the sculpture is rnucll less re- 
gular and weaker, than in the accompanying figure which represents 
a young specimen. The largest Binghur specimen in the same col- 
lection measures 8, 6,  and 39 millimotres in its 3 dimensions, the 
aperture being 6 mill. by 4. 
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27. Helix Ochthoplax, B e n 8. 

This fine species mas doscribed by Mr. B e n  s o n  from a specimen 
in tho collection of the Asiatic Society of Bengal, said to be from 
h g u .  Specimens exactly similar to the type have lately been dis- 
covered by Major GC o d mi n - A u s t  e n at Iforang in the Khasi 
hillq, nn(1 near Asaloo in North Citchxr. The animal is a true 
Xelix. Tho loc~z~lity Psgu is in all probal~ility erroneous, the shell 
having never been nlct with by either Mr. T h e o b a 1  d, Mr. 
F e d d e n, or myself in that province. 

I have already in the " Contributions" and in thebnnals andXaga- 
zine of Natural History montioned several of the shells discovered or 
re-discoverud by Major G o d w i n - A u s t e n. There are, however, 
still several novelties which want rlewcription. Amongst the spe- 
cies not previously found on tlie Khasi hills, but known from other 
localities ie, as already mentioned, Bulilnus 11-ilrigaricus, which Mr. 
T h e o b a 1  d has also iclentified amongiit the shells collected by Nr. 
F e d d o n in the Shan States, east of Ava. This occurred at Nongbri 
and in tho North Khasi hills. Ellnca stenapylis, B ens., first met 
~ t h  at Uarjiling, wns found at Maotherichan. The Pegu A l y c ~ u e  
8~1iZpti1is, Beus., and a small variety of A. nitidus, W. I) 1 a n  f., 
have also been sent by Major G o d  m i n  - A u s  t e n from the 
Khasi hills. iiTuni~m vimicolrc, B e n s., ATnnina subjects, B e n s., 
and a small shell which appears to me identical with *V. ? plrcniuacula, 
H u t ton ,  form part of the same extensive collection. 

Explanation of Plate IIL 

1. Paludamus reticulala, 8p. nov., natural size; p. 9. 

2. P, rotunda, sp. nov. ditto; p. 10. 
2. a. Operculum of P. rotunda, ditto; p. 10. 

3. Cre)nnocotachus conicus, sp. nov. mag~~ifittd 2 dia~neters; p. 10. 

4. C, conicus, var. cnnnlicrclntus, ditto; p. 11. 

5. C. cnrinntua, Layard, ditto ; p. 12. 
6. Cyclostolna (Otopomn) Hi?~duorun, '8. B 1 a n f., natural size ; 

p. 12. 
7, 7 a. Nnnincs plicntula, sp. nov. ditto; p. 13. 
8, 8 a. N. C'hermensis, sp. nov. ditto ; p. 14. 

9, 9 a. A7 rzibellocinctn, fip. nov. ditto ; p. 14. 
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10, 10 a. N. dustmi, sp. nov. natural size ; p. 1.6. 
11, 11 a. N. falcnta, ap. nov. ditto; p. 15. 
12, 12 a. N. 2Goondaansis, sp. nov. ditto ; p. 16. 
13. N. apicata, sp. nov. ditto ; p. 16. 
14, 14 a. Helix (PLctopylis) macrompklus, sp. nov., magnified 

2 diameters ; p. 17. 
15. Bulimus vicarius, sp. nov., natural size ; p. 18. 
16. GL8mlafilosa, sp. nov., ditto ; p. 19. 
17. G. Singharmis, sp. nov., ditto ; p. 19. 
18. G. rugata, sp. nov., magnified 2 diameters, 18a. do. natural 

size; p. 20. 
19. 8. lyrata, sp. nov., var. diathaniw, natural size; p. 21. 
21. 6. pulla, sp. nov., magnified 2 diameters, 20a do. natural 

size ; p. 21. 
21. 0. Rebea, W. B 1 a n  f., natural size ; p. 21. 
22. G. Tol-nsnsis, sp. nov., ditto ; p. 22. 
23. Succirna rutitans, sp. nov., natural size ; p. 23. 
24, 24 a. Succinea flithotis) turn&, sp. nov., magnified 2 diame- 

ters; p. 23. 
25. ditto. var. crubcostulata, ditto ; p. 23. 

B ~ F  NOTE0 ON THE GEOLOOY AND ON THE FAUNA IN THE NEIOHBOUB- 

HOOD OF NANCOWRY HARBOUR, NICOBAR ISLAPI-DS,--~~ V. B A LL, 

B. A., QeoE. Surcey of IitrEia. 

[Read 9th Oct. 1869, receivod 20th Oct. 1869.1 

The folloffing observations* have been made on a short trip of 
eight days to the new settlement at  the Naucowry harbour, situated 
between parts of the southern coast of Camorta, and the nor- 
thern coasta of the island Nancomry. To the north of the entrance . 

of the harbour lies Trinkut, to which also a uhort visit has been 
paid. All  three idands belong to the northein, or rather middle, 

An abstract of the Journal has been pnblished in the Octahor Proceeding. 
of the Society for 1869, (p. 260), but as the Government of India has sinoe 
resolved to pnblish all the available literature regnrding the history and 
physical condition of the islands in their '' Selections," the preneut account 
has been restricted to those observations which may prove of irnn~ediate inter- 
es t  tu thu wieutific render. 

4 
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group of the Nicobars which, on account of the trade with cocoa- 
nuts and trepang are much better known to the Malayan traders 
than the southern larger islands. The history of the various 
attempts made by the Danes, Austrians and by French Mis- 
sionaries for a settlement on these islands are well known 
from the records of the voyages of the Danish Corvette* " Ga- 
lathea," (1 847), from Dr. R i n k ' s t  " uketch of the Physical geo- 
graphy and geology" of these islands, and from the manifold reports 
relating to the Nicobars by different members of the Austrian expe- 
dition with the Frigatte " Norara," (1858).1 I n  these works much 
has also been published relating to tlie fauna of these islands, but the 
accounts are not always the results of personal observations, and 
as such, the few notes which I have to place upon recold will, I 
trust, prove of some interest. 

For the notes on the fishes collected by me, I am indebted to Dr. 
F. D a y, and for those on the Yollusca to Mr. Q. N e v i 1 L 

GEOLOGY. 
The geology of these islands as forming a portion of the Nicobar 

group has already been described by Dr. R i n k, geologist attach- 
ed to the Corvette '' Galathea," and by Dr. H o c h s t e t t e r, of 
the " Novara." 

My field observations, I find on comparison, are simply confirma- 
tory of the views as to the structure of these islands held by the 
last mentioned distinguished geologist, and which have recently 
been published in the Records of the Geological Survey of India.§ 
I do not, therefore, give them in detnil here, but I shall briefly al- 
lude to the general results. 

Dr. R i n k separates the sedimentary rocks into two formations, 
cdling the clay stones and their associated conglomerates of Ca- 
morta, Nancomy, Trinkut, kc. " Older Allucdum" ; and the sand- 
stones and dates of the southern islands '' brown coal formation." 
Dr. H o c h 8 t e t t e. r does not agree in this opinion, believing 

Steen Billea acconnt of the voyage of the Corvette '' Galathea" round the 
world, Copenhagen, Leipriy, 1852. 
t Copenhagen, 1847. 

Voyage of the Norara by Dr. K a r 1 S c h e r z e r, and Results of the 
mientifio discoveriee of the Novara expedition kc. 

5 Vol. 11, Part 3, 1869. 
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that they are only " petrographically different products of one and 
the same period of deposition." 

The sandstones and slates of the southern islanda are apparently 
identical with those of the Andamans which I examined at Port 
Blair. They both contain fragments of drift wood changed into 
coal, and impressions of plants resembling &oirEe. Aa the two sets 
of rocks have not been seen, and so far as is known, do not occur in 
contact, it is impossible to assert an-g positively with regasd to 
their mutual relations. 

I f  they are to be regarded at  all belonging to one formation, then 
local circumstances must have determined the great difference in 
lithological character which exists between the rocks of the north- 
ern and southern islands, while at the same time the processes at  
work during the deposition of the formation produced uniform re- 
sults at places not only so distant as Port Blair and the great 
Nicobar, but aa Arracan and Java. Mr. B 1 a n f o r d has stat- 
ed it as his opinion* that the Andaman sandstones, from specimens 
brought by Mr. 8. K u r z, are identical with those of Arracan. 
Dr. H o c h s t e t t e r, (1. cit.) discusses the probability of the 
Nicobar rocks being the same age as some occurring in Java and 
0umatra 

The terms '' older alluvium" and " marl" which have been used 
by Dr. R i n k, and Dr. H o c h s t e t t e r respectively, neither 
accord very closely with the character of the Camorta and Nancowry 
rock, according to the generally accepted English system of rock 
nomenclature. 

The term alluvium can scarcely be applied to rocks of the age 
of the olaystones of Camorta, rocks whose strata are much disturb- 
ed, waaionally even being nearly vertical. A marl should contain 
some percentage of lime, the amount of which is disputed. The 
Camorta rocks, however, rarely contain even a trace of lime. 

The rocks df these islands which determine the character of the 
soil are- 

1st.-Cord rocks all round the coast. 
2nd.-Magnesian clayetones with interbedded conglomeratee, of 

which an admirable section shewing a roll in the beds is well seen 

w o r t  on the vegetation of the Andaman Islands, by Mr. 9. K n r z, p. 2. 
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in Nancowry haven, on the Camorta and Nanoowry shores. At the 
western entrance, there are great beds of conglomerate, some al- 
most vertical, striking N. W.- 8. E. 

3rd.-Gabbro and Berpentinous rocks, well seen on the highlands 
eaat and west of the village of Alta Koang on Nancowry. 

The cord rocks together with the sea drift form the soil in which 
the cocoa-nuts and vegetables cultivated by the natives grow and 
thrive. 

The magnesian claystones, on diaentegration, form a soil incapa- 
ble of supporting more than a crop of grass. In the valleys where 
this formation occurs, the accumulating of vegetable matter Bic. 
brought down by the streams, has proved sufficient in many cases 

to support a jungle of large trees. But in the hot house climate of 
the Nicobars, the poverty of the soil is so great, that the tops of 
some of the hills are perfectly bare, or are only able to support a 
fern, Q L i c h i a  dichotoma. The presence of a conglomerate bed 
haa the effect, by the decomposition of its contained pebbles of 
igneous rocks, of locally improving the character of the soil. 

The igneous rocks, Oabbro and Diorites, produce a much better 
soil which is capable of supporting a dense jungle. 

To the variability in the fertility of the soil which is thus ex- 
plained is due the peculiarity of the scenery at  Nancowry. 

I n  the southern Nicobars, according to dl accounts, and certainly 
in the Andamnns, the greater uniformity is due to less variability 
in the character of the soils, derived from the rocks forming those 
islands. 

As to the economic resources of the rocks, they cannot be esti- 
mated at a high rate. The coal of the southern islands is evident- 
ly similar to that of the Andamans, being simply derived &om 
fragments of drift wood and forming little strings and nesh in the 
sandstones in which it is imbedded. Dr. R i n  k discusses the pos- 
sibility of gold being found in the igneous rocks. No trace of it h ~ ,  
however, been found. I t  is extremely improbable that the Nicoba- 
riane know its value. 

BothDr. R i n k  andDr. H o c h s t e t t e r  obtainedsmalltrares 
of copper in the igneous rocks. This fact could not, however, be 
u e d  as a proof of its occurrence in large quantities, though it might 
justify a closer and more extended examinntion of the locality. 
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As to the occurrence of amber* in the Nicobnm, a belief 
which seems to be entertained by some, I can offer no decided opi- 
nion. Prima faM'e there is no argument against it ; on the contrary, 
the rocks are such aa might be expected to produce amber ; but 
with the exception of some fossil resin, a sort of pseudo-am- 
ber found by Dr. R i n k, I have searched in vain in the accounta 
of the Nicobar islands for any reliable testimony of its occurrence, 
or even of its having been seen with the natives, though it is men- 
tioned incidentally in one account as being one of the exports. I 
am strongly inclinedto believe that the ambergris which is found 
on the shores and exported, has given rise to the belief in the exis- 
tence of amber. 

FAUNA. 
d l ~ r n ~ n n l s .  

I did not succeed in obtaining any mammals ; they appear to be 
very rare near the settlement. The o'vidence in favor of Buffaloes 
existing on the island of Camorta has as yet not received further 
confirmation than what we know from the rocords of Dr. R i n k. 
The animal does not appear to have as yet been seen by any Eu- 
ropean, but foot-prints were observed. A few species of monkeys, 
bata and otherat have been noticed by Mr. B 1 y t h (J. Asiat. 
Soc., Vol. xv, p. 367), and in the Novara scientific report. 

Birde. 
During the short period of my stay in the Nicobar islands on the 

hulk anchored off the new settlement on Camorta, my time was 
principally taken up by long boat trips to various parts of the 
neighbouring islands of Nancowry and Trinkut ; I had, therefore, but 
little leisure for making a collection of birds. I am unable to add to 
the scanty avifauna of the island, as already known, the description 
of a single new species. Two birds mere, however, observed by me 
which hare not hitherto been recorded, unfortunately I did not pro- 
cure specimens of either : they mere a small Quail, Z'urniz ep. ? 

and a species of Aig ia l i t i s  (possibly 2%. minutw). 

The reference to amber has no doubt originstad in the word amba which 
ie generally used in Germnn scoounts, signifying ambergris. (Stoliczka.) 

t I have lntely obtained through my collector a very intareating apeoies of 
Mvrinae, but it has not yet been identified (Stoliczka.) 
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That the number 45 which, so far as I can ascertain, is about that 
of the birds hitherto found in the Nicobars, represents more than 
a small yroportion of the birds actually existing in the islands, is 
difficult to believe. Still it is singular that the collection made 
by Captain L e w i s and Mr. B a r b  el and described by Mr. 

B 1 y t h in 1846, is, with a few exceptions, simply repeated by 
mine of the present year. 

The principal result to be recorded is, that 1 have been able to 
compare several Andaman and Nicobar forms as to the identity of 
which some doubt existed; of these the principal to be noticed 
are, Pal~wnie Nicobaricua, Q o u 1 d, P. epyothrogcnys, B 1 y t h ; 
Gmcichla iplnotata, B 1 y t h, ff. albogularie, B 1 y t h ; Eulabsa 
Andnmaneneia, T y t 1 e r, t c .  

From my specimens, the Andarnan and Nicobar Imperial Pigeons 
would appear to be quits distinct species, the vinaceous tinge being 
present in the former and quite absent in the latter, which is also 
a slightly larger bird. This question has, however, already been 
discussed by Mr. B 1 y t h. 

1. H A L ~ T U S  LEUCOOASTER.-A pair of fishing eagles, apparently 
belonging to this species, were frequently seen in Nancowry haven. 
They seemed to live chiefly on refuse from the ships which they 
picked off the surface of the water. 

2. PALBORNIS NICOBARICUS, G o u 1 d.-Proc. Z. S., 1866, 

p. 555 ; Birds of Asia, 1857, PI. M ; P. erythrogenye, B 1 y t h, 
J. A. S. B., 1846, XV, p. 23, and 1858, XXVII, p. 81. Ibis 
N. 8. 1867, 111, p. 319. Novara Exp., Vvgel. 18G5, p. 97. 

This bird is very abundant both at  the Andamans and Nioobars. 
I obtained two specimens in the latter islands. The natives also 
brought for sale some live birds, which they had captured with 
bird lime. 

The adult male has the upper mandible a beautiful cherry red. 
The young male, as in other species of Pnleornie, has the plumage 
and bill colored as in the female. The brilliant red of the cheeks 
fades much in dead specimens. 

In  the Andamans I used to see large flocks of these bird$ passing 
Viper island every day, going to and returning from their feeding 
grounds. 
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3. TODIRAMPHUS o c c m m ~ s ,  B l y  th.-J.A.S.B.,XV, pp. 23, 51; 
Baleyon occipitdk, Novara EHp., Vogel, p. 46. 

This noisy bird may frequently be seen perched on the bushes 
in the clear spaces near the new settlement on Camorta. I t  also 
fiequenb trees on the sea coast. 

4. N E ~ A R ~ I A  PEcToaaus, H o r s f.-P1. Col. 138. I shot a 
female on Camorta. The bird appeared common in the forest near 
the old Danish settlement on Nancowry. 

5. ZOSTEROPS PALPEBROSUS, T e m.-P1. Col. and J. A. 8. B., XV, 
p. 370. Shot a female of this species also on Camorta. 

6. HYPSIPETES VIBESCENB, B l y t  h.-J. A. 8. B., XV, p. 51 ; 
IT. Nicobwimia, H o r s f. and M o o r e, Cat. East India Mus., I, 
p. 257; Novara Exp., Vogel, p. 76, Pl. iii, fig. 2. Probably abun- 
h t  on Camorta, shot one specimen. 

7. Mmaoaa AZUREA, B o d d.-Birds of India, I, p. 450. di. 

caerulca, B 1 y t h, J. A. 8. B., XV, p. 370. My specimen which was 
shot on Trinkut, appears to be the young of this species, but it is 
not in sufficiently good order for one to be certain of its identity. 

8. GEO~CHLA INNOTATA, B 1 y t h, J. A. 8. B., XV, p. 370 ; 
Q. albogularie, Blyth, J. A. 5. B., XVI, p. 146 ; Ibis N. S., 111, 
325. My specimen from Camorta corresponds exactly with one in 
the Indian Museum labelled by B 1 y t h, G. inaotatra from the 
Nicobars,but for which he suggested I .  c. the name albogularis. Both 
have the wing # of an inch shorter than an Andaman specimen, 
while they are exactly the same size as in another specimen, 
apparently too from the Andamans. 

9. ORIOLUB ~ a c ~ o n a u s ,  B 1 y t h.-J. A. 8. B., XV, p. 46 ; 
Novara Exp., Vijgel, p. 74. This well marked Oriole seems tolerably 
abundant ; I also saw another species, distinct from ntelanocephalus. 

10. EUWES h m m m s ~ s ,  T y t 1 e r.-Ibis, New Series, 111, 
p. 32 ; Gracula Jaoana, Cuv., in Exped. Novara, Vogel, p. 88 ; ff. 
intermedia, A. H a y, apud B 1 y t h, Adventures and researches 
among the Andaman Islanders, Appendix, p. 359.-Procured a 
specimen of this Maynah on Camorta. A very much injured skin 
given to me in the Andamans, enabled me to compare the birds 
fiom both localities. I can detect no difference botween them ; this 
confirms Lord Walden's belief as to the bird extending to the Nico- 
bars. (Vide " Ibis," New Series, 111, p. 331). 
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11. C. IssuLanIs, B 1 y t h.-Adventures and researches among 
the Andaman Islanders, Appendix, p. 361 ; C'arpctpRagaqll-atiea, 
Ai'coharica, T i c k e  11, J. A. 8. B., XV, p. 371 ; C. Aenea, var. f%o- 
barl'ra,Novara Exp., Vogel, p. 105. As to the distinctnees of this bird 
from true sylvatica there can he no doubt. I t  is in every respect a 
larger bird than the one from the kindamans which is identical with 
specinielis of aylcntica fisom Cachar and Mnnbhdm, Damin-i-Koh, kc. 

Bill t o  gupe. Wing. 

Nicobar Bird, .................. 14 inch 10 inch. 
Andaman Bird, .................. I t  inch 9) inch. 
There is a. total absence of tlie vinaceous tinge on the lower p& 

of the Nicobar bird. The feathers of back, wings and tail are a bluish 
bronze, those of the Andaman and Indian birds being greenish 
bronze. 

12. CARPOPMOA MYRI~TI(TZTORA, S c o I).-J. A. 8. B., XV, 371 ; 
C. bicoh, S c o p. B 1 y t h, Cat, 1406 ; Novara Exp., Vogel, p. 107. 
This bird is tolerably abundant, feeding on the same fruits as the 
last species. 

13. ~ ~ L L C O P H A ~ S  LTIICA, L i n n.-J. A. 8. B., XV, 371 ; Novara 
%p., Vbgel, p. 110. I saw this bird on several occasions, but did 
not procure a specimen. When startled, i t  often flies close past 
one's face. 

14. &OROPYOIA RUFIPENTI-IS, B 1 y t h.-J. A. S. B., XV, 371 ; 
Novara Exp., Viigel, p. 109. A small flock of these birds rvas seen 
during my stay on Camorta. 

16. CALIENAS NICOBARICA, L.-J. A. 8. B., XV,  37 1 ; Ibis N. S. 
111, 382 ; Novara Exp., Vogel, 1). 110. This beautiful bird cannot 
be very common, as I did not succeed in seeing a single specimen. 
Probably, as Mr. Wallace found in the Malayan Archipelago, it is 
chiefly confined to the very small islands where it can feod un- 

molested on the fallen fruits. The Novara Expedition procured a 
specimen on the small island of Treiss. 

16. MEMPODIUB NICOBARIENBIB, B 1 y t h.-J. A. S. B., XV, 372 ; 

Novara Exp., Vogel, p. 110, P1. iv, figs. 1-3. This bird seems to 
be tolerably abundant on Camorta. I shot three specimens one 
morning close to the settlement. The first of them h d  flown 
into a tree, murh in tlie manner that Indian jungle fowl do when 
sudden13 startled. 
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I t  hss a peculiar not easily describable c d ,  consisting of a gut- 
tural sound, reminding one of the croak of a bull-frog ; it may be 
perhaps represented by the syllables h7iouk, Kiouk, Kdk  lirdk Kdk 
repeated. Some who had heard this call, assured me that there were 
peacocks on the island, but it has no resemblance to the cry of 
a peacock. Unfortunately, by an accident, I did not examine the birds 
myself ; but if my bird-skinner has not deceived me, ihere is but little 
if any difference between the sexes. By a most fortunate chance, on 
the very day upon which I got the birds, the Nicobarese brought 
two of the eggs to the ship for sale. 

The dimensions of a bird measured in the flesh are as follows :- 

Length, bill to tail, ...................... 154 inch. 
Length, bill to claw, ...................... 19& ,, 

.................................. Wing, 9& ,, .. .......................... Extent, about. .  27 .. .......................... Bill, fiom gape, 1 & 
Tarsus, .................................. 3 ,, 
Claws, .................................. 8 9 ,  

Girth, .................................. 9& ,, 
Eyes, dull orange yellow. 

h n g t h .  Oircumrfsrcnca. 
Egg, No. 1, ...................... 3r"a 6B 
Ditto, No. 2, .................... 36 68 
Colour, brick red. 

The only remaining egg in the Indian Museum of those men- 
tioned by Blyth has become quite white. 

17. ' ~ F L N I X  s ~ .  ?-Saw several specimens of a small dark quail, 
one which I shot was lost in the long grass. The legs appeared 
to be deep orange, as in T. Duaeumierii. 

18. N-s PHBOPUS, Linn.-I saw a mall flock of whimbrel 
perched on some trees bordering a creek on the island of Trinkut ; 
one which I shot is almost identical in length of bill and other 
variable characters with a specimen obtained by Mr. Blyth in the 
Cirlcutta bazar, and which is now in the Indian Museum. This 
bird is also recorded from the great Nicobar by the Novara ex- 
pedition. 

5 



19. &0mrr18, 8P. ?-I saw a small plover, either 23. Philieen- 
sia or minutfcs, feeding near the water line on the beach a t  
Nancowry. 

20. DENUQRETTA CONCOLOR, B 1 y t h.-Arden concolor, B 1 y t h ; 
Novara Exp., Vogel, p. 122. I procured a specimen of this bird 
near the western entrance of Nancowry haven, where it was feeding 
along the shore: 

. I saw several young birds of I believe the same species in capti- 
vity at  the Andamans. The dimensions of the bird which I shot, 
measured in the flesh, being somewhat different from those given 
by M i .  B 1 y t h, I append them here. Colour senty ashy througllout, 
darker on the inner web of the secondaries and tertiaries and on the 
tail ; underneath the wings silvery ashy, occipital plumes consisting 
of decomposed feathers about 1+ inches. 

Scapulars much developed, some extending to the end of the 

Wing,. ................................. 103 inch. 
Tail, .................................. 4 ,, 
Extent, ................................ 38 ,, 
Bill ..................................... 34 ,, 
Tamus, ............................... 3 ,, 

Legs dirty yellow, inside of toes bright yellow. Iris bright 
yellow, pupil large. 

20. Arakola kccoptera, B o o d.-I think I saw an individual of this 
species perched on the mangrove roots in a creek on the island of 
Trinkut. He  escaped wounded, so that I cannot be sure of hia 
identity. 

21. Onychoprion melannuchen, T e m m.-Very abundant both on 
h e  Andamans and Nicobars, breeds on the rocky islets. 

NOTEE ON THE FISHES ; by Surgeon F D a y. 

I have examined 21 specimens of fish presented to the Calcutta 
Museum, by V. B a 11, Esq., who collected them at the Nicobara ; 
they belong to the following eleven species.* 

During my short visit to the Nancowry haven in October last, and after- 
wards through my collector, whom I have aent on two subsequent omuions 



1 Saranw Sonnurati, 0. V. 
2 Ambaaeis Dueezcmmreri, C. V. 
3 Caram h+pos, Linn. 
4 Sillago sihama, For&. 
6 Z'kypauchm vagina, Bl. Schn. 
6 Athrina Ebrskalii, 0. V., 5 specimens. 
7 Pomacmtrur ptuoctatua ? Qu. and Gaim. 

D ++, A A, L. 1. 28. 
Height of body + : length of head : of caudal + of the totd  

length. Preorbitrrl denticulated, longer than deep, a notch between 
i t  and the suborbital ring, caudal lobed, the upper the longest. 
The dorsal spines gradually increase in length to the last. Colour 
brownish, head dotted, a light spot on each scale ; a blackish 
brown band, anteriorly edged with white, exisla upon the free por- 
tion of the tail posterior to the dorsal fin : opercles darkest 
superiorly. 

8. Nuria malabarica, D a y (variety), two specimens each 2) inches 
long. Pedorala elongated reaching to the middle of the ventrala, 
barbels extending to the base of the ventrals. A well marked 
black spot at the root of the caudal fin. 

9. Clryaa N w h i i ,  0. V., five specimene. 
10. Chatbes.sus c k d a ,  H. B. 
11. Tmwa Harhickii, (3 r a y. 

The collection of Mollueca* made by Mr. B a 11 at  the Andamane 
and Nicobm, though not very extensive, still includes n few very 

to the Andamans and Nicobara for the purpose of ohiefly odleoting Reptiles 
mid MolEusca, I have also obtain& above 30 species of fishes, among whioh 
there nro several new species. Dr. D a y is a t  present engaged in an examina- 
tionofthese. ( J t o l i c z k a . )  

I now posseaa about 20 speoies of land-shells from the  Nicobnra, and n 
somewhat larger number from the Andamans ; from both groups of islands 
there are several interesting new apeoies, the descriptions of which are now in 
preparation. Of mnrine shella I obtnined on my own visit, and through my 
wllootor who wns most kindly sided by Capt. B n n d a 1 I,  abont 200 speoiw 
frnm the Nicobara, and about 300 speoiea from the Andamans. From the 
latter I have a large number of little shelb, chiefly obtained with the dredge. 
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important forms, to any one who takes any interest in this branch 
of the marine fauna of the Indian sem ; 'amongst them is a 
species of Corbie, and several new and interesting forms of different 
genera, belonging to the dfitrida, Pburotomida, A7assi?m, kc.  
identical or very similar to Philippine species, and which I have 
never found, or heard of, from places further west, not even from 
the coast of India. From the data which I, up to the present, 
possess, the Mnrine Molluscous Fauna of the Andamans seems to 
me nearest allied to that of Arracan-of late most ably worked out 
by Mr. W. T h e o b a 1 d with the assistance of Mr. 9. H a n 1 e y, that 
of the Nicobars approximating more closely to that of Singapore. 
There is one great difficulty everybody out here haa to contend 
with, who is desirous of working on the range of species in the 
Indian seas, that is, the absence, in dl of the Calcutta Libraries, of 
K r a u s s' '' Siid-Afrikanische Mollusken," a standard work of pri- 
mary importance for this subject. From the smallcollection I a a s  able 
to make at Natal, and from that of Mr. B 1 a n  f o r d ' s from Annesley 
Bay, I should say the species ranging as  far as these places are but 
very few in number: Cyprcea annulata, Llcoin, and pellie aerpentie, Par- 
pura tubwculnta, Nwita albicilla and polita, Natica naatrlilla and 
one or two others, the number of species common to both increases 
considerably at the Seychelles and Bourbon, and still more at Cey- 
lon. Of the 128 species collected by Mr. B a 11, 70 are well known - 

forms and widely spread in our seas; amongst the rarer or 
Illore local species, I may mention Conua zonatzccl, nrarchionatus 
and n~uetelinus, Mitra plicatn, Gruneri, semifasciata, crzmttnta, 
eraaperata, janutriqera (?), and 3 probably new species. Phoe 
Blainvillei, Pleurotovla abbrmiata and tigrinu, Cerithium T+-ailldi and 
alveollur, Stro?tibt colunlba, Coluntbella ?, Rrrpa papyracen, Trochus 
fenestratw, Elcchelus fo~~eolattcs, Polydonta incarnata, Pzcrpura mu- 

sicn and bitubercularie, biurex nigri-epinoeua and adunco-qinosm, 
Natica albzcla and n. s. (?), Actaon coccinala, Tectura Bor,wen- 

When at the Andamans I have with pleasure observed the collectins zoal of 
many of the o5cei-s of the settlement, and I have little doubt tirat tbeir exer- 
tions will Boon enable us to obtain a very fair knowledge of the Jlollnscooa 
fauna of these islauda. Dr. D a y on his late visit in connexion with tile 
fisheries has also collected largely mollnscg both land and marine shells. 
[a t o l i o z k a ] .  
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ais (P), Pyramidella aurb-cati, Naeaa dbeacens, wstell$era lioida 
and globoan, Scintilla n. sp. ; Mactra n. s. (?), Tellina rhomboih, 
Ymua ajTnia and alabastrum, Cacella n. s. (?) Corhiejmbriata, Hemi- 
cardium cardbaa, Rocellaria n. s. (?), h a p e e  n. s. (1). 

NOTES ON TEF, GENUS HILBb,-by Surgeon F. D A Y .  
[Received 10th Feb., rend 2nd March, 1870.1 

In the Proceedinye of tha Aaiatic Society of Bengal, for 1860, p. 152, 
Mr. B l y t h proposed forming the genus Hara, for the reception 
of some siluroid fishes which had been described by different natu- 
ralists, and he placed the four following Indian and one Chinese 
epecies as component parts of it. 

1. Pi~nelodue h a ,  H. B. termed Hara Buchanani, B 1 y t h. 
2. ,, conta, H. B. ,, ,, conta. 
3. ,, a q e r a , M c C l e l l a n d , , ,  ,, aqsra. 
4. ,, carmticue, J e r d o n, ,, ,, carnatica. 
5. Harajlamentosa, B 1 y t h. 
Purther enquiry, however, appears to show that this list requires 

revision ; f i s t  as regards Hara ? (Pitnelodua) aspera, M c C 1 e 1 1 a n d, 
the description is far too vague to be able to decide whether his fish 
really belongs to this genus, whilst his figure is equally unsatis- 
factory, and useless for the purpose. I t  appeara very like the 
Hernzpimelodua fPirnelodoce/ cenia, H. B., which is also re-figured in 
8 y k e s' f i h e s  of the Deccan as Pimelodw itchkeea, 8 y k e s, a species 
which extende Gom the Bombay side of the Deccan, and the Maha- 
nuddee, certainly as far as the Irrawaddi. However, without fur- 
ther materials, or an examination of the original specimen, the 
species must remain doubtful, which is not material with reference 
to the Indian F i ~ h  fauna, as it came &om Chusan. 

Omitting then M c C l e 11 a n d ' s fish, we have, according to Mr. 
B 1 y t h, four Indian species remaining, but of these one does not 
appear to belong to this genus, namely, the Pimehdue carnaticus, 
J e r d o n, which is the young of the Bagariua Yarrellii, 8 y k e s. 
I obtained an identical specimen to the one described from the same 
locality, the Bowany river in the Madras Presidency. 
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fiksmenbsa, B 1 y t h, as I have already remarked in the 
Proceedings of the Zbological Society, is the same aa Bara (Pirnclodusj 
eonla of H a m i l t o n  B u c h a n a n .  This reduces the Indian 

species to two, to which, however, I will add a third one, Hara 
Jerdoni, a new species which I slall  describe and figure from a 
epecimen given me by Dr. J e r d on, who lately obtained two in 
the Sylhet district. 

Before, homever,deecribingthe new species, I propose offering some 

remarks on the genus Hara, as it does not appear that any Indian 
specimens have reached European Museums, neither have any 
drawings been published. Amongst the original sketches in 11. B. 
MS. collection b a very good figure of the Pitnebdue Hara, H. B. 

The genus haa been referred to the group Bagarina defined by 
gill membranes not confluent with the skin of the isthmus, their 
posterior margins being free, even when united together, kc., but 
in reality it forms a portion of the group BRimoglani?ta, defined by 
gill membranes confluent with the skin of the isthmus, anterior and 
posterior noatrile close together with a c i m ~ s  between; rayed dorsal, 
if present, short, and belonging to the abdominal portion of the 
vertebral column ; the ventrals (except in one genus, so far as ie 
known) being inserted behind it. 

GENUS-HARA, B 1 y t h. 
Head somewhat depressed, osseous superiorly, mouth small, ter- 

minal or sub-inferior, gill openings narrow, and the membrane 
confluent with the skin of the isthmus ; cirri eight, the maxillary 
ones having broad bases ; eyes small, subcutaneous. Villiform teeth 
in the jaws, and in a band on the palate. First dorsal with a 
serrated osseous spine and 5 or 6 rays ; adipose dorsal of moderate 
length, ventral with six rays, and rather short, caudal forked. 

The geographical distribution of the genus in the British Indian 
Empire, appears to be from the Mahanuddee on the west to the Sal- 
win in the eaat, whilst I have taken them as far inland as Mandalay in 
Upper Burma. I have not obtained specimens in any of the Madras 
rivers, although one would contend that they are probably present 
in the Kistna and Godavery, whose fish fauna in the siluroid family 
generally reaembles that of the Mahanuddee. 
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These little Gehes in their external appearance are so generally 
&nilar to the Bagariw, that the native fishermen of Orissa persist- 
ed that they were merely their young. They f iquen t  the same 

localities, namely rivers which are swollen to floode during the 
rainy s e w n .  They get beneath vegetation and under stones, and 
are generally found mixed with the shella, slime, and refuse which 
is drawn by nets to the shore, but being small and valueless as food, 
are frequently overlooked. 

Hara Jerdoni, sp. nov. P1. IV, figure 2 a. b. o. 
D.j. P.&? V.6. A.10 C.12. 

Length of head +, of caudal 4 of the total length. 
Height of body ) of the total length. 
Eyes, three diameters from the end of the mout. 
Head depressed, half wider opposite the opercles than high, and 

alightly wider than long. I ts  upper surface rugose, and its supe- 
rior longitudinal furrow extending nearly to the base of the occi- 
pital procem, where it terminates in a small pit. Snout rounded, 
mouth small, transverse, with theppper jaw slightly the longest. 
The nasal hones terminate in a small spine on either side above 
the centre of the mouth. Maxillary cirri reach the gill opening, 
all the othera are shorter. Occipital process 1+ times as long as 
wide at  its base. Shoulder bone moderately triangular, rugose, 
and with two prominant ossiclee posterior to, but in a line with it ; 
between it and the occipital process and parallel with them irr an 
intermediate bony prolongation reachmg to opposite the basal bone 
of the dorsal fin. 

Fins.-The dorsal spine equals the length from the posterior 
margin of the orbit to the end of the snout, it is serrated posterior- 

ly. The length of the base of the adipose fin is a little more than 
half that of the dorsal fin. Pectoral spine flattened and slightly 
longer than the distance between the snout and the base of the 
dorsal fin, when laid backwards it reaches nearly as far as the end 
of ventrals ; it is strongly denticulated internally with 12 curved 
teeth, whilst externally it has 26 smaller ones directed backwards ; 
ventrala inserted posterior to the base of the dorsal, caudal forked, 
none of its rays elongated. 

,Skin smooth. 
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Coloure-brownish, irregularly banded with a darker tinge, cirri 
annulated with black. 

The three species of Indian Eara may be distinguished one from 
another by the following characters :- 

Ears Buchnnani, Fig. 1 ,  a .  b. c., skin with blunt ~pinata oseicles ; 
pectoral spine as long as the head from the base of the occipital 
process to the end of the snout, its external spines alternately 
directed forwards and backwards, no elongated caudal ray. 

Eara Jerdoni, Fig. 2, a. b. c., skin smooth ; pectoral spine as long 
as from the base of the dorsal fin to the end of the snout, its exter- 
nal spines directed backwards, no elongated caudal rays. 

Eara contcs, Fig. 3, a. b. c., skin tuberculated (having smooth 
tubercles, giving it the appearance of that of a Cfeckoid lizard) ; pec- 
toral spine as long as the head, from the base of the occipital 
process to the end of the snout, its external spines directed back- 
wards. An elongated ray in the upper lobe of the caudal fin. 



STATISTICAL DATA OH TEE AREA OF ASIATIO RUSSIA, conpiled 6y 
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On his return from Asiatic Russia in 1860, Mr. V e n u i k o f, 
made a calculation of the surface of the Asiatic provinces of Russia, 
with the aid of all the best maps of that period, the results of which 
were published in a monthly Almanack of the Russian Academy 
of Science for 1864. The figures he then arrived at  have again 
been revised and amplified by him this year, after the issue of 
8 c h w a r t  z's map embracing the whole of South EasternSiberia,and- 
the re-issue of correctad maps of Westerxi Siberia, and of the Oren- 
burg region. On the two last named maps, the distinct outline of 
the Russian Limits to the South and East of the Kirghiz Steppes mas 

not preserved, so that Mr. V e n u i k o f had still to be guided by 
the old boundaries of the Empire, as he found them in 1860. 

His authorities in his later calculations have been :- 

(1.) The General Map of Asiatic Russia, published a t  the Eli- 
tary Topographical DepGt in 1860, on the scale of 200 versta (133) 

English miles) to the inch. This map, however, only served to assist 
him in his calculations as to the extreme northern parta of Western 
Siberia from 65O northwards. 

(2.) The General Map of Western Siberia on the scale of 50 
versta (339 English miles) to the inch, corrected to the end of 1861, 
and to 1863, as regards the southern limits of Issik-kul. 

(3,) A similar map of the Orenburg region, corre ted to 1863. 

(4.) The Nap of Eastern Siberia, published at Irkutsk in 1858, 
by which Mr. V e n u i k o f rnntcle a calculation of the superfirial 
extent of all those portions of Eastern Siberia which were not shown 
on S c h w n r t z 1  s Mnp. The Western boundary of the Government 
of Yeniseisk he drew from the map of Western Siberia, and 
the Southern boundary of the Yakutsk region he traced from 
S c h w a r t z's map, so as to reconcile his calculations for the separate 
provinces with those for the entire country. 

6 
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(5.) The map of the countries of the b o o r  river m d  of por- 
tions of the Lena and Yenisei rivers.-S c h w a r t z, published by 
the Russian Geographical Society in 1863. 

(6.) The map of the Khanat of Kokan, constructed by Mr. 
V e n u i k o f himself in 1861. From this map he obtained the 
area of the Trans-Chui country. 

I n  compiling hi statistics, Mr. V e n u i k o f adopted the fol- 
lowing limita :- 

In the North-the Ocean ; the islands therein situated are esti- 
mated separately, and necessarily only approximately, their outlines 
being but imperfectly known, as are thoae also of the Taimyr pen- 
insula. 

In the &t-the Pacific Ocean from the embouchure of the Tu- 
men-Ula to Behring's Straita. Here the area8 of the I s lanh  are 
more accurately computed. The Island of St. Lawrence does not 
enter into his calculations. 

In the South,-the Caspian Bea from the mouth of the Ural to 
44O of latitude ; the 44th parallel ; the northern shore of the Sea 
of Aral, and the Jaxartes. With reference, however, to this p o p  
tion of the Steppe, Mr. V e n u i k o f made use of the known re- 
sults of former calculations. Those lands of which he has freshly 
calculated the areas, are bounded in the south by the rivers Chui, 
Kostekara, the upper course of the J-tas, Karkara and Charyu, 
and by the conditional frontier line along Drungaria and Mongo- 
l i a - ~  traced on the maps-to the Argun, Amoor, Tungachan, 
and to the Tumen-Ula. 
~n the Wmt,-the Ural Mountains, the boundaries of the Go- 

vernments of Peru and Orenburg, and the region of the Orenburg 
I(irghizea to lake Telekul. Although Mr. V e n u i k o f has not 
himself calculated the areas of the Steppes of the little horde of 
Gghizes ,  that having been done with sufficient accuracy at  the 
General Staff, he has, from the sum t~tal of these areaa, deducted 
the Qure for that portion of the steppes which is apportioned to the 
I(irghize8 of the Jaxartas. By the Trans-Chui region, he compre 
hen& the counw between the Chui and the Talus extending to a 
b e  rnnnecting Aulieta with Turkistan. 



1870.1 &atitticd Data wr the Area of Atiatic Rurria. 43 

l h m  thi~ he obtained the following resulta - 

Totals. 

Nor th  of 70' lat. esclu~ivo of 
islands. ...I 

Between 70' and 65' lntitndo.~ 
,, 65' ,, 60' ,, I 
,, GO0 ,, 55' ,, 
,, 5.5' ,, 50° 
,, 50° ,, 43O ,, 

tho river Cliui. 

I South  of tho 43th Parallel to, 
... 

Islnndu of t h e  Arctic nnd 
Pacific Oceans, . . I  

Siberia. 1 

Adding 92,570,-the extent of the Tram-Ural portion of the Go- 
vernmenta of Peru and Orenburg,-the whole surface of the Rue- 

C o ~ ~ n t r p  of tlie Oronhurg 
JGrghizoq, 

, ,, ,, Kirgl~izcs 
of tho Jmnrtps, 

~ r n n s - ~ h u i  land, npprosimatc 

Total, 

aim dominions in. Northern and Central Aaia is found to measure 
5,788,700 square miles British. 

The total of 5,696,130 is made up of the areas of Governments, 
territories and regions a8 under - .................... ,Region of Orenburg Kirghizes, 348,180 
Country of Syr-Daria, ............................ 25,320 
Trans-Chui country, ............................ 22,610 
Region of Siberia Kirghizes, ...................... 313,450 

Ditto ditto Semipalatinsk including the 
Balkhaah, .................................. 204,650 

-- 

Carried over, 914,210 

. . . . . .  

. . . . . .  
.... 

- 

348,180 I 373,500 

. . . .  25,320 22,RlO 

. . . . . .  .... 
- ( 5,690,130 
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Brought forward, 
Governments of Tobolsk, .......................... 

..................... Ditto ditto Tomsk 
................... Ditto ditto Teniseisk 

..... Ditto ditto Irkutsk with the Baikal,. 
Region of Yakutsk with Islands of the Arctic Ocean, . . 

............................ Trans-Baikal Region, 
Amoor ditto ............................... 

.......... Maritime Region with Islands of the Pacific, 

These figures Mr. V e n u i k o f compares with the figures of the 
Academician K e p p e n, and with those given in the '' Almanack de 
Gotha" for 1864, and he is confident that the results of his more recent 
wmputntions are more correct than either of those with whichhe com- 
pares them, but more especially as regards the genernl total. He does 
not protend that they are strictly accurate ; it is almost impaseihle 
that they cnn be so, while them is not thnt mnss of trigonometrical 
and astronomical determinations which is so necessary for the con- 
struction of fresh maps. In  this respect, there is a groat deficiency as 
regards the Ruasian possessions in Asia ; for instance, as to the Go- 
vernments of Tobolbk, Yeniseisk, the regions of Yakutsk and of the 
Siberian E r g k e s .  

Mr. V e n u i k o f adds the further particulars relative to Asiatic 
Russia. 

(1.) On the length of the land, fluvial and maritime frontiers. 

(2.) On the areas of such separate lands as peninsulas and islimds, 

(3.) On the dimensions of the principal river basins. 

(4.) On the plains of large lakes, and 

(5.) On the proportions of lands suitable or otherwise for per- 
manent settlement. 
1 .  Asiatic Russia is bounded on three sides by St.as : On the 

North, East and South-West. The length of const in the Arctic 
region from the Kara-Bight to Bohring's Strnits is not less than 
11,000 versts (7,333 Engieh miles). The length of the shores of 
the Pacific from Cape Cliukotsk to the mouth of the Tumon-Ula is 
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abont 9,100 versts (6,067 English miles). The shores of the Cas- 
pian and Aral Seas may be computed at  1,750 versts (1,167 Englifih 
miles). So that the proportion of const line to area is 14,567 to 
6,696,130, or 1 linear mile of coast to 391 square milos of country ; 
a proportion which might be considered advantageous, if it were 
not za fact that half of the Siberian waters are not availuble for 
navigation. Taking then into consideration only the Pacific Ocean 
and the Caspian and Aral Seas, the relative proportion of coast line 
to Continental area is 1 linear mile to 790 square nliles, a circurn- 
stance as unfavourable ns in tho case of purely Continental Afrioa. 

The land frontier of Asiatic Russia, from the Caspian and Aral 
Seas to the mouth of the Tumen-ma is about 10,000 vers t~  (6,667 
English miles). Of these 3,300 verats (2,200 English miles,) are 
described by the course of the Jaxartes, Charyn, Argun, Amoor, 
and Usouri, the remaining 6,700 versts (4,467 English miles) are 
open land frontier. One half, however, of this extent of 6,700 versta 
is occupied hy mountains, such as the Celestial, Alatau, Altai, and 
8ayan mountains, and the spurs of the Pablonoi range, all of which 
generally speaking are difficult of access. 

2. The Mainland of Siberia has only two striking and well cle- 
f i n d  to~~gues,  Sttpalin area 23,554 square miles, and ICamschat- 
ka* 99,770 square milos ;-tho ontiro area of tlie islands of the 
Pacific and Arctic Oceans does not exceed 24,630 square miles, so 
thnt in the agpegoto the mexbers are to the body as 1 is to 38, 
which is another proportion as unfavourable as in Africa. Al- 
though to these might be added, the peninsula between the Obi 
Bight and the Kara Sea, and tho Taimyr peninsula which even 
beyond the parallcl of the 75' of latitude, meafinres a b o d  18,300 
sqnare miles, yet both these tongues of la id  project into a sea 
which is ice-bound, and which can never serve to establish rela- 
tions l~etmoen thein and other countries. 

3. Siberia has four first class river-basins : those of the Obei, 
Yoni~ei, I ~ n a  and Amoor. The matersherls of the second class 
rivers, riz. tho Olenen, Pana, Indigirks, K o b p a ,  Anndyr, Udalire 
Iii, although great in themselves, are novertheloss so inconsidern- 

* The northern bonndary of Knmschatlia is doscribed by n line drawn betwoen 
the montha of the Penjynn oud Oliutora. 
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ble as compared to the four principal ones, that there ia found to 
be no necessity for calculating their surface, the more so as all of 
the latter basins are quite without the pale of historic life. The 
Jaxartes which might be included in the number of great rivers, 
has no aflluenta within the limits of Asiatic Russia.* 

With respect to the extent of the baains of the chief rivers, and 
the lengths of their main torrents within the boundaries of Siberia, 
they may be thus expressed in figures :- 
For the Ovi ( I e s h )  1,119,500 square miles, 2,090 linear miles. 
,, Yenisei (Seleuza) 958,000 9 )  2,300 9 9 

,, Lena 732,000 $ 9  2,420 I Y 

,, Amoor (Onon) 473,500 9 9 2,530 9, 

Of the best of these basins (that of the Amoor) more than one-third 
lies outside of the Russian limits. On the other hand the fact of these 
four main rivers embracing in their aggregate 3,283,000 square 
miles, or three-fifths of the whole of Asiatic Russia, points 
to the conclusion that sooner or later cheap water communication 
will extend throughout the greater portion of Siberia, from Ya- 
kutsk and the Pacific Ocean to the foot of the Ural mountains, 
and from Turukhausk to Barnaul, Alinousiusk, Kiakhta, and to 
the country of the Asouri river. There may owur not more than 
two land stages in each of these water ways, but these stages may 
be improved by the construction of r a i l r o d .  

4. There are several large lakes in the interior of Asiatic Rus- 
sia, which afford much scope for local h h i n g  industry and serve to 
moisten the dry continental atmosphere. There is navigation on 
some of these, but in Siberia, as generally in the case of lakes evory 
where else, the lakes do not form centres for the settlement of large 
industrial populations. 
. The a r e a  of those lakes whose dimensions exceed 200 square 
miles inclusive of the Zaisau on which there are Russian fisheries, 
are as follows : - 

sq. m. sq. m. sq. m. 
Baikal 12,400. Hinkai 1,420. Sumy 410. 
Balkhaah 8,530. Chany 1,270. Kulundinsk 280. 

* The Arys and Chirchik are now do jack Ruasian since the occupation of 
Chemkond and Tashkeud. 
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Issgk-kul 2,500. Alakul 600. C h u k c h a v  260. 
Yiasino 2,410. Dengiz-Citter 560. Barun-torei 210. 
Zaisau 1,490. Abyshkau 540. 

The following mere Mr. V e n u i k o f '  s rough estimates in 1860 
of the areas of land in Asiatic Russia, unsuitable for settled life. 

sq. miles. 
Steppes in Western Siberia, and in the Orenburg region, 753,000 
'' Tundras" (marshes) and frozen land in Western and 

Eastern Siberia, . . 2,584,000 
Mountainous country and highlands in the Thian-Shan, 

Alatau, Sayau, Altai, Yablonoi and Stanovoi Mts. LC. 431,000 -- 
Total, English miles 3,768,000 

I n  other words, the extent of country unfitted for harbouring a 
settled industrious populationin Asiatic Russia,constitutes two-thirds 
of the whole country; the rest or 1,930,000 square miles is less than 
European Russia, and throughout that extent the only portions 
that are naturally capable of attracting voluntary settlers are : 1. 
Sahelin. 2. The basin of the Amoor, and especially the Usowri 
district. 3. The Trans-Baikal region south of that lake. 4. The 
Minousiusk district. 5. The Western portion of the Altai, and 
6. The sub-mountain zone of the Trans-Ili and Trans-Chui regions. 

NARRATIVE REPORT OF THE TRBh's-HIMALAYAN E X P L O R A T I O N S . ~ ~  
DURING 1868, DRAWN UP by ilfiq'w T. C f .  M o N T o o ar E R I E, 

R. E., G. T. SURVEY OF INDIA, FROM THE ORIGINAL JOURNBJB 
&c., O F  THE TWS-HIMALAYAN EXPLORmQ PARTIES. 

[Recd. 15th December, 1869.1 

Early in 1868, preparations were made for sending an exploring 
expedition beyond the eastern watershed of the Upper h d u s  river. 

The explorations of the P u n d i t s during 1867, had supplied to- 
lerably certain information as to rariow Tibetan districts lying 
between Rudok and the Thok-Jalung gold field, and between the 
latter and the Tadum monastery, on the great Lhasa road ; more 
vague information had &o been received, as to an upper r o d  
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nmning from Thok-Jalung through various gold fields to the great 
Tcngri-noor, or Nam-tso-Chimbo lake, and thence to Lhrtsa : several 
traders had been met with who had actually travelled dong this 
uppt" road, but they mere all rather reluctant to tell the P u n  d i t s 
much about it, being afraid of spoiling their market. Having the 
aboveinformntiol~ to go upon, Najor M o n t g o m e r i e decided upon 
sending the exploring party to Rudok, and thence through the 
districts of Rawung and Tingcahe, to the north of tho great illing- 
Gangri group of penks, which mere discovered last year. 

From Tliok-Jalulig the exploration was to be carried, if possible, 
along the upper road to tho Tenpi-noor lake and thence to Lhasa ; 
failing that, to take the route through Majin and Shellifuk towards 
tho Tadum monastery. 

The C h i  c f P u n d i t required a rest after his last expedition, 
and the 3rd P u n d i t was consequently selected for the work. 

This P u n d i t assumed the character of a Bisahiri, and taking R 
few loads of merchnndize started in April with a party of real 
Bisuhiris (or Inen of Koonoo) whom he had induced to accompany 
him. He  made liis way from Spiti, through the upper part of 
Chumurti aud Loduk, to De~nchok on the upper Indus. Eere  the 
3rd I' u n d i t lllensured the velocity of the Indus by t h r o ~ i n g  a 
piece of wood into it, and then noting how long it took to float down 
300 paces. The velocity turned out to be 2,1, miles per hour, with a 
depth of 5 fcot, nnd a breadth of about 270 feet in the month of 
July. From Demchok he wont northwards though Churkang and 
Rooksum, (or Rolijung), to Rr~dok. 

Churknng was found to be a favourite plnce for holding monthly 
fairs. Rooksu~n turned out to be a large standing camp where one 
great annual fair only is held, but that a rcry largo one, the Jong- 
pon (or Zongpon) d r a y s  attending it in porson. 

Rudok has hitherto no-rer been actually visited by any European, 
for although Captnin H. S t r a c h e y reached a point about 12 nlilrs 
to the east of the Fortland Cnptain G o  d m  i n-A u s t e n  anotller point 
about the same distance to the north, they wore neither of them able 
to advance any farther, and could never get an actual view of the 
place itself, owing to the je:~lousy of tho Jongpon who resides there, 
and governs this most north-wcstcrly district of Tibet. 
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Though there mas but little doubt that the position assigned to 
Rudok was nearly wrrect, i t  was hardly satisfactory not to have a 
trustworthy account of the placo, and the 3rd P u n d i t was ordered 
to get all information about it, and to take obsermtions, fbr ite 
latitude and height, and this he succeeded in doing. 

He  found that the Fort mas built on a low rocky hill, rising 
about 250 feot above the flat ground at its base, having the Budhist 
monasteries of Fharjo, Lakhttng, Marpo and Nubradan dose up 
to it on the east, south, and west, with about 150 scattered houses 
along the foot of the hill. 

A stream called the Chuling-chu passes the Fort, and flowing in 
a north-easterly direction for 3 or 4 miles, joins the Churkang- 
chu, another large southern feeder of the great Pangkong lake 
which is about 9 miles Gom the Rudok Fort. 

The 3rd P u n d i t h c d  that there is a small lnko about 2$ milee 
north of Eudok, which has not hitherto been shown on any map ; 
i t  swarms with wild fowl and is celebrated on account of a place 
called Kalpee A51ai, on its north-eastern shore, where the ground 
is  so intensely hot that it smokes, and readily burns any wood, kc. 
that nlay be thrown into it. This place is nlucli resorted to for the 
purpose of worship. The three monasteries round the Fort contain 
about 150 monks. 

. The 3rd P u n d i t remained a couple of days at RuJok, and in 
his assumed character as a Bisahiri, ho and his party excited no 
suspicion though they were sum~noned before the Jongpon. 

Leaving Rudok on tho 22ncl of July the party marched back to 
Rooksum, and then turning eastward by a new road, advanced 
through the districts of Rawung and Tingche to Dak-korkor, a 
lnrge standing canq, where an annual fair is held. Several small 
lakes and a lnrge salt lake called Ramng-Chaka, or Phondok-tso, 
wore passed on the way. These lakes supply salt to Bisahir, 
Spiti, kc. 

During the last three marches to Dnlr-korkor no water of any 
kind was met with, and the party were forced to carry a supply in 
skins. I n  this arid part of the country, the soil mas of a dazzling 
white, a peculiarity which extended aa far as tho P u n d i t could 
see. 

7 
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The P u n d i t was informed that 5 days' march to the north, there 
was a large district called Jung Phaiyu-Pooyu, and that through- 
out its whole extent, the earth is of the same white kind as that 
they were crossing over, so white in fuct that the eyes of people 
who are unaccustomed to it, get inflamed from its glare, just as if 
they were suffering from snow-blindness. The district is inhabited 
by Dokpa people ; it is under Lhasa, but said not to form part of 
Narikhorsum, haring a separate Sarpon, or gold commissioner, of 
its own. The largest e~lcarnpme~it in it is d e d  Thok-daurapa said 
to have at  least 200 tents. m e  district abounds in small tarns. 

I t  must be very elevated, as the inhabitante are said to eat very 
little if any grain. 

A large river is said to flow from Jung Phaip-Pooyu northwards 
and then to the east towards China. The district is said to take 
its name from some high snowy peaks which are probably thoso 
a t  the eastern end of the Kiun-Lnn range. 

The Whor (or Hor) country is said to be due north of the district, 
and from information gathered elsewhere there is little doubt bnt 
that Whor (or Hor) is the Tibetan name for eastern Turkistan. 

As to the district of Phaiyu-Poop, with its river flowing towards 
China, it is difficult to decide whether it is known by any other 
name, but it probably lies considerably to the east of north, com- 
municating with Lhaea by tho Tenpi-noor lake district. A simi- 
lar white soil has been noticed to the east of the Chang-chenmo, and 
a. J o h  n s o n, when seven marches to the north of that valley at  
a place called Yongpa, reported that "on looking down from a height 
the whole plain has the appearance of being covered with snow." 
He attributed this to saltpetre. M a h o m m e d A m e e n, 
in the route he supplied, said that 'I beyond the pass (nor# of 
Chang-chenmo) lies the Aksai-Chin, or as the term implies the 
the great Chinese white desert or plain. I t  is sandy and grareUy 
and covered with brush-wood. Its breadth here from southto 
north may be reckoned to be about sixty kos. I t  extends into 
Chinese Territory, to the east. There are several lakes and gold 
dries in it, &c." This quite answere to the accounts that the 
3rd P u n d i t heard, a separate gold Commissioner proving the ex- 

istence of many gold fields. NO high peaks were seen to the east 
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of the Chang-chenmo, Mr. J o h n s o n having noticed from the 
peaks he ascended large plains to the east and south-east, which 
are believed to merge into the Chang-thang plains of Rudok. 
Whilst he also gathered that the Kiun-lun range only ran about 
100 miles east of the Karakaah river and then terminated on an 
extensive plain also communicating with the Chang-thang plains. 

The P u n d i t whilst marching from Rudok to Thok-Jdung saw 
no high peaks to the north or east, evidence which all tends to 
prove the existence of a large plain in that direction, the tern1 
Changthang meaning moreover the great plain. 

According to modern maps this plain extends a great way east, 
nearly up to the end of the great wall of China near the city of 
Sewchoo, to which place the C h i e f P u n d i t appears to have got 
a rough route when in Lhasa. In his first journal he referred to 
a place, which he called Jiling, about one month's journey north of 
Lhcrsa. This turns out from farther inquiries made by Major 
M o n t g o m e r i e  tobethesameassi l ing.  T h o c h i e f p u n -  
d i t says that the Lhma people call it Jiling, but he heard others 
calling it Siling, and h m  what he snys it is evidently identical with 
Siling or Sining in North Latitude 37O, East Longitude 102O, which 
A s t 1 e y describes as " a great and populous city, built at  the vast 
wall of China, through the gate of which the merchants from India 
enter K a h y  or China." 

Lord S t r a n g f o r d, who took great interest in the travels of the 
P u n d i t, and was able to identify nearly all the places mentioned 
hy him, waa greatly puzzled by the P u n d i t ' s description of Jiling, 
given in his first journal, where it is said to be in Tartary and 
to produce gold lace, silks, carpets, and other producta of a tolerably 
civilized country. At firat the P u n d i t understood that it was a 
month or two months' journey to the north of Lhasa, but from farther 
inquiries during his second expedition, he made out that it was 
considerably to the east of north, and having thin hint, there was 
no great difficulty in identifying it with tho large town of Sining 
on the borders of China proper, the only place from which such 
civilized producta woro likely to reach Lhana from the northwards. 

The Dak-korkor Camp, w11ic.h the 3rd P u n d i t reached, lies 
about 20 miles to the north of the Aling Oangri peaks, on the right 



b n ~ ~ k  of the Alil~g-vhrl river nud not very far from the Thok-Nianmo 
gold field. B e  arrived just as the annual fair mas commencing; 
about 150 tents were already pitched and both the Jongpon and Sar- 
pon were present ; but in spite of thoir presence a band of mounted 
robbers came down upon the camp and threatened to loot it. These 
robbers seem to be numerous dl oror Tibet. This plirticular band was 
said to come from the great Nam-tso (lake) district. The men actu- 
ally began to rob, but tlie Jongpon told thoxn to stop, and he would 
make each tent contribute something as black mail. The Jongpon 
then made out a list of those assembled and ordered each tent to con- 
tribute a parcha (of about 5 as.)  of tea, and each trader to give from 
1 to 2 rupees according to their means. This arrangement was agreed 
to, and the proceeds having boen collected were handed over by 
the Jongpon to the robbexa who took their departure. 

The C h i e f P u n d i t, in des~~ib ing  the above, expressed an opi- 
nion that the Jongpon was in some mysterious way benefited by the 
contributions, possibly retaining a conaiderablo share, as it is well 
known that tho robbers never succeed in looting his camp nor that 
of the S q ~ o n  ; both of them perfectly understanding how to defend 
themselves against all comers on the p la teau  of Tibet. 

The 3rd P u n d i t paid llis contribution and saw the robbers de- 
part, but he came to the concl~ision that they might appear wain at 
any time, and that it would not be safe to take his mercllandize vith 
him, he consequently, after consultation with his Bisahiri friends, 
decided upon sending the greater part of his goods back by the In- 
dus so as to meet him at Lhasa, or on the great road to that place. 
One of his men mas despatched for this purpose ; his adventures 
will be adverted to. 

The 3rd P u n d i t, starting again from Dak-korkor, continued 
his march eastward down the Aling-chu river till it fell into tho 
Hagong-tso, a large brackish lake which appeared to have no exit 
for discharging superfluous xater, though the Aling-chu river 
which feeds it mas found to be 150 paces in width with a rapid 
stream just before it fell into the lake. The shores of the lake had 
marks which showed that it had once been more extensive. Con- 
tinuing his journey the I' u n d i t passed the Chnli-chaka salt lake 
from which the greater part of the Tibetan salt, which goes down 
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to Almorah, Nepal, &c., is extracted. The salt from Tibet is pre- 
ferred by the people of Kumaon and most hill men, though the 
salt from the plains is to be had at much the same price. 

The P u n d i t heard of another salt lnke to the east of Chak- 
chaka, which with other similar lakes probably supplies a portion 
of that which is generally understood to come from Chak-chaka. 

The next place of importnnce seen by the P u n d i t was Thok- 
Sarlung which at one time had been the chief gold field of the 
district, but had been in a great measure abandoned on tho dis- 
covery of the Thok-Jdung gold field. The P u n d i t passed n grent 
excavation, some 30 to 40 feet deep and 200 feet in width and two 
miles in length, from which the gold had been extracted. He  
heard of another gold field to the west, but his route took him di- 
rect to the Thok-Jalung gold field, which he found in much the 
sames ta teaswhenvis i tedbytheChiefPundi t .  T h e p u n d i t  
and his party excited no particular notice, and they were conse- 
quently able to march on after halting a day to rest. 

From Thok-Jdung they passed through the Majin country, part- 
ly undulating and partly quite level, but all about the same d t i -  
tude, viz.-15 to 16,000 feet above the sea. The drainage sloped 
towards the east, and nothing but comparatively low rounded hills 
were visible in that direction; whilst on tho west the party skirted 
s lnrge plain of a yellowish colour said to be drained by the Upper 
Indus. 

The party passed numerous lakes producing salt and borax, and 
after 9 days'joumey in a south easterly direction, found themselves 
at  Kinglo, a large camp on the banks of a river called tho Chu- 
sangpo, which is so large that it cannot be forded during the sum- 
mer. This river flows eastward and falls into the lake called Nala- 
Ring-tso or Teo-Sildu, said to be about the same size as the Man- 
sarowar lake; it has a gmall island in the centre. The lake is re- 
ported to receive a large stream from the south, another from the 
east, and a third from the north, the latter draining part of the 
Phaiyu-Pooyu district. Though receiving so many streams, (one 
of which, rrs noted above, is a large one), the lake is nevertheless 
said to have no exit. 

To the south of the lnke thero is a well known monastery c d e d  
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Shellifuk, the residence of a great Lama. Still farther to the south 
there are some high snowy peaks, and a district called Roonjor, 
while to the north are the districts called Gyachun and Girke, the 
latter probably adjoining Phaiyu-Poop. To the east he heerd of 
another district called Shingwar. 

From Kinglo the P u n d i t wished to march on to Lhasa by the 
northern route past the Tengri-noor lnke, but the Chief of Majin 
(Kinglo) would not permit it, and the party were consequently 
obliged to take a south-westerly route to the RIansarowar lake.- 
They followed the course of the Sangpo-chu nearly to its source, 
crossing one very high range called Nakchail, and another called 
Riego, and h a l l y  descending to the Mansarowar lake. The Nng- 
chail and Riego ranges are evidently off-shook of the K d a s  peak. 
The Nagchail peaks appeared to be very high both on the east and 
west. 

\+%en crossing the range the P u n d i t  saw a very large herd of 
wild yaks; his party counted over 300 of all sizes before the herd 
ran off: the yaks were all black. These wild yaks are called 
" Dong;" they were mostly seen between Majin-King10 and the 
Mansarowar lnke. Great herds of wild asses were seen through- 
out; sometimes as many as 200 were in sight at  the same time 
when the plateaux were extensive. The H o d g s o n  i a n antelope, 
d d  goats, and sheep, (the latter including the gigantic Oade am- 
nion), were all seen in numbers. Large grey wolves were constant- 
ly seen, but never more than two or three at  a time, though packs of 
them were often heard yelling at  night. Numbers of reddish hares 
and a kind of fox mere seen on every march. Marmots were very 
numerous, their subterranean villages being met with wherever 
grass and water were at hand. Quantities of geese, ducks, and 
storks were seen on the lakes. Eagles and vultures appeared to be 
the same as those in the Himalayas, and were seen every where. 

m s t  marching from Rudok to Thok-Jdung the P u n d i t  
heard descriptions of no less than 7 separate gold fielde, viz. those 
of Thok-Sarkong, Thok-Dikla, Thok-Ragyok, Thok-Thasang, 
Tholr-Maroobhoob, Ounjee-Thok and Thok-Nianmo, be~ides those 
of Thok-Sarhlng and Thok-Jdung which he actually vieited, and 
those of Phaiyu-Poop of which he heard vaguely. The P u n d i t 
unilcrntands the word " Thok" to mean a " mine." 



Several salt lakes were passed and others heard of. He  de- 
scribes the celebrated Chak-chaka salt lake as being all but con- 
nected with the Hagong-tso (lake,) and stated that an area of about 
20 miles by 10 is all about on a level with those lakes. This space 
ie filled with salt, the water having evidently at one time covered 
the whole. 

Borax fields were seen at  Rooksum and Chak-chaka, and num- 
bers of people were working on them. No gold or salt luines were 
seen or heard of between Thok-Jalung and the Mansarowar lake ; 
but numerous borax fields were seen, at  one of which about 100 
men were at  work near a camp of some thirty tents. The ot,her 
fields were not being worked when the P u n d i t passed. The 
borax generally was said to h d  its way down to Kumaon, Nepal, kc. 
Altogether this portion of the third P u n d i t  ' s route has brought 
to light the of a large number of gold, borax, and salt 
fields, testifying to au amount of mineral wealth, as to the value of 
which we have hitherto had no information. In marching south 
from Thok-Jalung the P u n d i t appears to have left the gold-bear- 
ing rocks, and fiom the information he received, the Line of gold 
fields is continued more to tho north ; but it is evident that this 
part of Tibet contains an inexhaustible supply of gold. 

As to borax, there appears to be any amount of it to be had for 
the digging, the Lhasa authorities only taking a nominal tax of 
about 8 annas (or a shilling) for ten sheep or goat loads, probably 
about 3 maunds or 240 Ibs. Borax sufficient to supply the potte- 
ries of Staffordshire and all Europe would be forthcoming, if the 

' 

supply from T ' a n y  should ever run short. 
The salt fields appear to be the source from which the hill po- 

pulation from Nepal to Kashmir draws the greater part of its sup- 
ply of salt. 

Throughout his march, the P u n  d i t was at  nn elevation of over 
15,000 feet, and yet an encampment was met with nearly every 
day. Thieves were numerous, and threatened the party several 
times ; but on seeing that the P u n d i t  ' s party were armed, they 
invariably went off again, not liking the look of an English gun. 
The party arrived at  Mansamwar in safety; and the P u  n d i t de- 
cided upon waiting for the Ladak KaNa, which was k n o m  to be 
on ita way to Lhasa. Whilst there, the P u n d i t made a careful 



6 I? Report Old i?a?~s-.Ui~t~rt'~y~)1 ELploraiione, 6.e. [No. 1, 

traverse of the bIansarowar lake, with bearings to the peaks north 
llnd south. A map of the lake will be given hereafter. Though the 
water was sweet no exitwas seen : at one point on the west the 
ground near the J u  monastery was low, and looked as if water had 
perhaps at  ono time flowed through, towards the Rakas Tal lake, 
though it is uow too much above the lake to admit of it. 

The P u n d i t was unable to join the Lad& Kafila ; but made 
his way by himself dong the great road to Shigatze, where he was 
stopped. This he found was by an order of the Gartok Garpon 
sent after him by the couriers. He  was unable to advance farther. 
Whilst marching bet ween the Mansarowar and Shigatze he was able 
to take bearings to various peaks north and south of the road, 
~vhich no doubt \rill add considerably to our knowledge of the 
lnountains on either side of that route ; but as the P u n d i t has 
only j w t  returned, there is no time to give any further account of 
his route and adventures in the present report. 

His servant, who was sent back from Dak-korkor, managed to join 
part of the Ladak Kafila, and reached the Tadum monastery ; but 
tho mounted messengers of the Gartok Garpon found him out there, 
and prevented him from advancing farther. He very narrowly 
escaped being sent back to Oartok, and would have beon lucky to 
have escaped severe punishment. The Ladak mercharit fortunately 
ren~embered his old friend the C h i e f P u n d i t, and on being told 
that tho man was carrying meroliandize on his nccount, did wliat lle 
could to protect him ; and though he said it was impossible to take 
him to Lhasa, he managed to get hi111 released, and ultimately the 
man was allowed to cross over thc Himnlajas by a southerly road past 
Muktiuath into Nepal. I n  this way he was able to join on to the 
route tlie 2nd I' u n d i t traversed duriug their first explorations. The 
permission to take a new route, is surprising, as the Lhasa officials 
are always caroful to make suspected individuals return by the road 
they entered, so that they may at any rate not get fresh information 
as to the country. Their carelessness in the present instance was 
probably due to the humble and rather stupid look of the man, but it 
has supplied an important link between the Tadum monastery and 
the Muktinr~th sllrine on the Baligrami, a groat feeder of the Oun- 
duk river. Tho runn, au inhabitant of Zaskar, in spite of his appear- 
ance, has a shrewd idea of distancesa~idof thc points of tho compass ; 



he was able to give a very intelligible though rough route between 
the two points, which agrees very fairly with the positions assigned 
to them by the 1st and 2nd P u n  d i t s. 

When this Zaskari found that he would not be allowed to go to 
fihasa, he told the Ladak merchant that an agent of the C h i  e f 
P u n  d i t had gone on ahead, to whom he was to have delivered some 
goods, and requested that he would see that they were delivered to 
the agent : the merchant promised to do this and took charge of the 
packages. The Zaskari then put his own baggage on a couple of 
sheep and started off south. Though early in December he was able 
to  cross the Brahmaputra river on the ice, which was then strong 
enough to bear laden yaks. The first day he reached the Likche 
monastery, where he found two men from Lohba in the Mustang 
district, north of Muktinath. These men had gone beyond, to the 
north of Tadum, for salt and aere  returning with it. The Zaskari 
managed to make their acquaintance, and on hearing that he was a 
Bisahiri (or man of Koonoo) going to worship at Muktinath, they 
agreed to take him with them. Their salt was laden on about sixty 
yaks, each carrying from 1J to 2 maunds (120 to 160 lbs) . The two 
men were able to manage this large number of yaks as the road was 
a good one. 

From Likche they ascended gradually over a great plain or pla- 
teau, with plenty of grass and scrub ; the latter making good fuel 
even when green. Three easy marches took them over this plain 
and landed them at Lohtod, four or five miles beyond or south of 
the Himalayan watershed. The plain had a few small knolls on it, 
but was otherwise flat or undulating. The ascent, even up to the 
watershed, was very slight indeed. From the pass, which the man 
hardly thought worthy of calling a pass, there was a slight descent 
or four or five miles. H e  got a good view of Lohtod, a village of 

sixty houses surrounded by a number of scattered houses, which he 
thought might make a total of several hundreds : the houses were all 
built of sun-dried bricks. He  noticed a great many fields, and 
found that they cultivated barley, buckwheat, mustard, radishes, and 
a mall proportion of wheat, all indicating a moderate altitude, 
though the only trees visible were two or three poor willows. Thia 
is confirmed by the easy slope of the ground to Muktinath, which 

8 
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the 2nd P u n d i t found to be 13,100 feet. The next day the Zaslrnri 
renched Loh-mantnng, where the Loh G~nlbo (or Raja) lives in a 
stone fortlet, near a small town of some 200 houses, surrounded by a 
great deal of cultivation. 

From Loh-nlnritnug three days' easy march landed the Zaskari at  
Muktiriath. On the route he passed a large village called Asrang, 
where the Gynlbo has a house, and at every three or four miles he 
saw a group of a few houses, mostly to the west of his road, but he 
met with no tents south of the IIirnnlnyan watershed. 

IXuiktinath (or I~llc*humik) stands in an open spot, with 4 d- 
lages of about 50 houses each, lying a mile to the south of the shrine. 

The Znsknri has gircn some farther routcs which are new and 
will no doubt provo useful hcreaftcr. The route given ubove is 
moro especially interesting, as giving another line across the Elim- 
alayns: it makes the crest very much as given in the map with 
the first report of the I' u n d i t 's explorations, and shows hoa  very 
far behind, or north of the p e a t  ponks, tho Ilimnlaynn watershed 
actually lics, and  hat a great breadth the highest parts of the 
range cover. 

Another explorer was employed to the east, who made a route- 

survey of 1,190 nlilos in lcngtll, advanci~ig by one route 640 llliles 
and returning by another 550 d e s  in length. 

A smnll portion of this man's route was quito new, as he ma- 
naged to penetrate boliind or north of the great Afount Everest 
peak. IIis progress ill that direction was checked by the obduracy 
of the Lhasa officials on the Tingri-maidan. As far as it goes 
this portion of the route is, however, interesting, insomuc.11 as it 
gives another determination of the IIi~nalnyan watershed, and 
throws a little more liglit on that part of tho mountains which lies 
behind or north of tile great peaks, seen from the Hindustan sido. 

The remaiuder of the route is in a great part new ; but some of 
the former explorations wont over portions of the same ground, 
and the positions of severnl places have been entered on pub- 
lished maps from vsrious information, though hitherto without 
any regular connection. These new routes will supply the neces- 
sary connection, and when combined with former explorations, will 
add much towards the elucidation of the Eastern Himalayas. 
A. map will be prepared on this basis, but no referenoe can for 



obrious reasons be made to names kc., wl~ilst the work is in 
progress, the explorers having been somowhat impeded by the 
publicity given to the results of former expeditions. 

On the north western fi-ontier of India a M&ommedan gentle- 
man, generally known as the M i  r z a, has beon omployed for some 
time in exploring tho countries beyond the Hindoo-Koosh, the 
Mustagh, and Karakoram ranges. The n i  i r e  a was regularly 
trained, and having acquired the necessary facility iu tho use of a 
sextant, and in the method of route-surreying practised in these 
eqlorations, was started on an expedition via Afghanistan. He  
made his wny to Candahar; but there his progress was for a time 
arrested owing to the war which resulted in re-seating the Amir 
Ali on the CaLd throne. 

The M i r z  a, it may be as well to state here, mas one of the lads 
brought originally finom Herat by P o t t i  n g e r, and had rcceived a 
partial English education, by which he has benefited considerably. 
Being a native of Afghanistan he has kept up his acquaintance 
with that country, and thoug2i for some time in the British scrvice, 
has spent the greater part of his life in that country. E i s  former 
residence in Cabul moro especially favoured him, and he was at  
once able to accompany the Amir. Ho witnessed various actions 
that took place during the Amir's ndvarlce from Candnhar, and 
supplied our Government vith accounts of them and the general 
stato of affairs ; accounts which at the time mere rather valuable, 
as it was difficult to got any other accurate information. The M i  r z a 
was detained for some time at Cabul, owing to the disturbed state 
of tho country, but ultimately was able to pass over to Badukshan, 
thence he ascended, through the Upper Valley of the Oxus, to 
Lieutenant JV o o d ' s Sirikul (or Victoria) Lake. From tliis lake he 
made his way through a part of Sirikul district to Tashkurgan, 
crossing the watershed which divides the Oxus from Eastern Tur- 
&tan. At Tashkurgan, he was placed in a sort of open arrest, 
being allowed to do what he pleased, though always watched. 
From Tashkurgan he made his way over the mountains direct to 
Kashghar, still accompanied by men from Tashkurpa, who insisted 
upon seeing him into Kashghar; fortunately they did not interfere 
with hie using his instruments, and he was able to continue his 
mute-survey. 
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At Kashghar he wss detained for some time by the Koosh-Begie, 
or Atalig Qhazi. He asked for permission to go on to Kokhan, 
but it was refused; and he was ultimately glad to be allowed to 
peturn vil Yarkund and the Karakoram pasa to Ladak, and thence 
into British territory. 

The M i  r z a has just returned, and there has only been time to 
roughly plot his routes, which are complete from Cabul to Kash- 
ghar, and from tlie latter to the vicinity of the Karakoram. 

His route from the Sirikul lake to Kashghar, is entirely new, 
and promises to be the most interesting portion of his work. It 
may perhaps throw some light on Y a r c o P o  1 o 's route from 
Europe to China, as that traveller stated that he went direct from 
Budukshan to Kashghar without passixig through any larger tom. 

NO particulars can be given as to the M i r z a ' s work, but the 
whole of his route-surveys, kc. will be reported on as soon as they 
hare been worked out and tested. 

With reference to farther explorations, an attempt will be made 
to advance farthor along the mnrgin of the Aksai meen, or great; 
white desert, and if possible to cross it, and generally to explore 
farther east towards tho end of the great wall of China ; but the 
jealousy of the Chino-Tibetan officials renders success v e v  doubt- 
ful. 

Espeditions are being organized to carry the explorations still 
farther to the north of the Hindoo-Koosh, so as to account for the 
geography of the upper branches of the Oxus, of the Pamir Steppe, 
&c. ; and there is some chance that in thc present state of Afghani- 
stan, i t d  be possible to carry out these projects and thus to reduce 
the absolutely unknom ground in that direction to a small area 
within a rensonnble time. 

Further routes mill be made with a view to complete our know- 
ledgo of the geography of the Eastern Himalayns ; and it is hoped 
that the obstncles in that direction may be surmounted ~ i t h  a 
short time. 

The total length of route-surveys amounts to 1,820 miles with 66 
latitudes and 61 lloiglltv of various places. The nrea of altogether 
new ground of which the geogmph~ has been determined, is about 
20,000 square miles, irrespective of a very large area of partiauy 
new country, for the geography of which improved material8 have 
been collected, 
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A S I A T I C  S O C I E T Y .  
+ 

PABT 11.-PHYSICAL SCIENCE. 

ON s o n  NEW OB I ~ I P E B F ~ L Y  m o m  INDLUY PLANTR,- 
by 8. K u B Z, Em., Curator of t h  Calcutta Herbwium. 

[Received 12th Deoember, 1869, read 6th Jannary, 1870.1 

(With plates V-VII.) 

RA.ivuivCl7LA cza. 
1. Clematis firibunda, K u r z, in Beem. Journ. of Bot., V, 

210.-This specific name is to be changed, as Mr. B e n t h  a m  
hse given previously the same name to a Peruvian plant. I now 
propose to call the species C. auhumbsllata. 

ANONA CZB. 

2. Uoaria cordata, W a 1 L, Cat. 6486, is united with U. macro- 
phylla, 32 o x b., by the authom of the '' Flora Indica, but it oertainly 
is different Gom that species. I t  is identical with B 1 u m e ' s U. 
onah~olia which is, in my opinion, a good species. 

3. Uv& Eamiltonii, H f. et T h., F1. Ind., I, 96.-Some 
forma of this are so near to Anonianthus hnteroenrpue, Boll. ,  
/ UvarM irsteroccllyoa, B 1. ?) that I should be inclined to unite both, 
but I have no fruits to compare. 

9 
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4. dPiliuea Roxburghiana, H f. et T h., F1. Ind., I. 150.-This 
has a solitary erect ovule, quite eimilar to that of Phanthus nutane, 
to which it shows close resemblance ; it will, therefore, be necessary 
to refer the former to the same genus, and as Uiaria dioica, R o x- 
b u r  g h, F1. Ind., 11, 659, is identical with it, the species may be 
called Phcealathece dioicue. 

1 

BENISPERHA CEB. 

5. Pachygone dasycarpa, n. up.--Rutex scandens, ra- 
mulie novellisque tomentosis ; folia ovalia, 1+2 poll. longa, pet- 
iolo gacili tomentello +1 pollicari suffulta, obtusiuscula, v. rarius 
emarginata, mucronulata, coriacea, glaberrima, nervosa, lucida ; 
racemi pedicellique crassi, flavicante tomentosi ; drupae oblique 
obovales, dense flavicante tomentoam, pisi majoris magnitudine.- 
Siam, ICanblirf (T e y s m a n  n in W. Bog. No. 5993.) 

Besides the very different indumentum of the drupes and inflo- 
rescences the shape and nervature of the leaves differ considerably 
from those of P. ooata. 

Tinomkecium pyrt.h060t~yum, M i q., in Ann. Mus. Lugd. Bat., 
IT, 81 = Tinom. phytocrmoih, K u r z, in Tydsch. Nat. Vereen. 
XXV. 

CAPPARIDEB. 

6. Capparis roydshfolia, n. up.-nutex scandens,g la- 
berrimus ; folia oblonga v. elliptico-oblonga, breve et craese petiolata, 
basi rotundata v. obtusa, apice obtusiuscula et mucronata, sub- 
coriacea, 6-8 poll. longa, glabra, in sicco flavescentia, subtus nemk 
prominentibus percursa et laxe reticulata ; aculei stipulares, breves, 
patentee, stricti ; flores 4-54,  supra foliorum axilla orientes, breve 
pedicellati, racemum terminalem formantes ; sepala marginibns 
lanata ; petala cire 6 lin. longa, obovato-lanceolata, floccoso-pube- 
rula ; gynophorum abbreviatum, circ. # lin. longum, unacum ovario 
glaberrimum ; stamina numerosa ; baccse.. .-Siam (T e y s m a n n, 
in Hort. Bogor.)-A very distinct species, closely resemtling in 
foliage Rvyhleia swvwlans. 

7. Capparis flavicans, n. up.-Frutex habitu Cadabce Indi- 
es, novellis omnibus unacum foliis fulvo v. flavicanter tomentosis, 
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d e i s  brevissimis, rectie, patentibua armatus ; folia variabilia, 
obovata, oblonga v. subcuneato-obovata, basi rotundata, acuta v. 
obtusa, breve et gracile petiolata, +I, raro If poll. longa, retusa 
v. obtusa, chartacea v. coriacea, juniora dense fulvo-pubescentia, 
m o x  glabrescentia, nervia subtua prominentibus ; flores parvi, 
solitarii v. gemini, pedicellis 6-8 lin. longis dense fulvo-tomentosis 
suffulti, vulgo in apicibua ramulorum brevium tomentosorum siti 
et saepius racemum v. corymbum spurium formantes ; eepala dense 
fulvo-tomentosa ; petala extus glabra, intus dense lanata, circ. 4 lin. 
longa ; gynophorum crassurn cum ovaxio dense fulvo-tomentosum ; 
b a c m  pisi maximi magnitudine, puberulm, ovatse, apiculatee, 2- 

loculares, loculie monospermis.-Siam, near the village Kankian, 
R a d b M ( T e y s m a n n i n  Hb. Bog.) 

8. Abodeia longiracemosa, n. sp.-Arbuscula parva v. 
frutex glabemima ; folia decidua, oblongo-lanceolata, breve et gra- 
ciliter ~etiolata, utrinque acuminata, @errata, chartacea, glabra ; 
racemi elongati, 3-5-poll. longi, parce puberuli ; flores parvi, vires- 
cenh-dbi, pedicellia strictis longiusculis s d t i  ; calyx p u b e d u s  ; 
capsulm pedunculatse, g1abrs.-Martaban (Dr. B r a n d i s.) 

9. Pohgaha amen&, W i 11 d.-There exists great uncertainty 
amongst the different varieties of the above species and others near- 
ly  &ed to them, especially with regard to P. trr&ra of L i n n 6. 
Mi. E d g e w o r t h has seen the authentic specimens of P. trflora, 
and declares them to be P. rosmarin~~olia. If this be the case, 
P. amamis would really have to be identified with P. tri&ra, es Dr. 
A n d e r o n has done in his " Florula Adenensis ;" but P. Pahli- 
am, eriqpta-a and their allies cannot, in that case, be connected 
with it, on account of the very different structure of the wings. 
By the form of the latter many Indian forms, now described under 
different names, might be brought together into natural groups. 
Thm we should obtain for the group with thick herbaceous 
green and acuminated sepal-wings, P. glomerata and P. aromia 
with a long eerie8 of synonym, all them having short racemes j 
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those with elongated raceme8 would be P. ciliala, WA., P. a h g d a ,  
H e y n e (including P. macroutuchya) and P. W i g h t k ,  which latter 
requires close comparison with the former.-The other group with 
choloured thin obtuee and rurually petal-like wings would comprise 
P. Vahliana, P. Hynsoffa and P. Jarana (the 2 latter apeciea being 
rather too closely allied), P. Persicaria and P. oldgum (including P. 
Nuzuyana, H a s s k.). The latter apeciea forms to some degree a 
connecting link between the two groups. 

Q UTTIFERB. 

10. Diuccsligma fibrils, M i q., Suppl. F1. Sumatr., 496, (Gar- 
M'nia fobrile, ejusd., in Ann. Mus. Lugd. Bat ,  I, BOB), is not different 
from Q. cornea, L. 

11. Xanthchymue cannot be retained a genus, different f h m  
Qarcinia, for there occur pentamerous and tetrameroue flowers 
on the same tree of X.pictoriua, aa I had several times the oppor- 
tunity of observing. 

12. Calqphyllum c y m r n ,  M i q., Suppl. F1. v. Sumatr., 497, is 
the same as C. epactabile, W i 1 1 d. 

18. Cahphyllum p l i ~ ' ~ ,  M i q., Buppl. Iil. v. Sumatr., 499, ia 
identical with C.potlchimum, W a 11. 

TERNSTR (EdLTA CEB. 

14. Ternatrasnia macrocatpa, S o h e ff., in Ohs. Phyt., 15, does 
not differ from T. Penangiana, C h o i s. 

15. Schima crenata, K o r  t h., Verh. Nat. Qeach. t. 29, 143, 
is undoubtedly identical with R o x b u r g h ' a Gordonia oblata, 
(F1. Ind., 11, 572) and the name should, therefore, be changed into 
Sclrima oblata. 

DIP TEI 0 CARPEZ. 

16. &turocarpw tuberculatua, R o x b., Fl. Ind., II, 614 ; DC. 
P r o d., XVI, 614,-differs f h m  D. grandifooliors, M i  q., simply 
in having the leafbuds, the leaves underneath, and the idoree- 
cencea quite glabrous, not puberulous ; the f i b  are the same in 
both apeciea. 

17. Dt$tu-ocarpcordifoliua, W a l l . ,  inDC. P r o d . ,  XVT, 612. 
-De C a n d o 11 e describes this upecies as having winged fruits, bu 



I eusped these frnits must have come by some mistake to the leaves, 
which latter are decidedly those of D. obtueifoliw, T e  y am., in 
M i  q. Ann. Mus. Lugd. Bat., I, 214 ; DO., 1. c. 608. 

18. Dipterocmpus &losue, R o x b., F1. Ind., 11, 615 ; DO. 
P r o d., XVI, 614.-I have no doubt that D. Baudii, K o r t h., is 
the same species as the above. The fruite are alike, the flowers of 
the former, however, unknown. Anieoptera Palen~banica, M i q. (only 
leaves) is not distinguishable from some forms of D. piheus. 

SYNASTEA, Q r i ff. 

Calycis tubus brevissimus, toro adnatus, lobis manifeste valvatis 
enbeequalibus. Stamina 15-18 ; filaments minima, antheris 
breviora, eomectivum glanduli brevi acuti terminatum. Ovariurn 
aalyci adnaturn, 3-loculare, stylus filiformis, stigmate capitato-tri- 
lobo. Calycis fhctigeri lobi 5, omnes aucti, quorum 2 multo 
longiores. Nux globosa, matura calycis usque ad b partem longi- 
tudiaie adnata, monosperma. 

19. Synaptea gra&jha, (Eqea  grandzfira, W a 1 l., DO. 
P r o d . ,  XVI,  634 ; Sunuptea odorata, G r i f f., Not. Dicot., 516. 
t. 585,A, f. 5 1  Icannot follow B e n t h a m  and H o o k e r  in 
their identification of this species with Vntica Chinemis, as the 
authors do not state, whether they have seen L i n n e ' s specimens. 
It is impossible to retain this species in the genus Viatica, on 
aacount of the distinctly valvate calycine lobes, Cc., so perfectly 
dieeimilar to what L a m a r c k hrts figured. With nopea, where 
D e C a n  d o 11 e places it, the species has nothing to do at  all, but 
it is evidently very similar to Aniaoptera. 

S. Bantamemis fAnisopte9-a Bantammeis H a s s k) is another 
species which is very nearly allied to the above but at once distin- 
guished by the much broader lobes of the calyx, t c .  

20. Shorea lacoobotrya, M i  q., Ann. Mus. Lugd. Bat., I, 218, 
and Sh. obtuua, W a 1 l., aptd DC. Rod., XVI, 629, are one and 
the same species. 

PARASHOREA, n. gen. 

Calyoie tubua breviaeimua. Stamina 12-1 5 ; filaments antheris 
beviora, requalia; anthem oblongo-lanceolatee, conneotivo in 
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mucronem minutam producto adnab .  Ovarium liberum, 3- 
loculare, stylus flliformis, stigmate truncate. Tubus calycis fructi- 
.feri haud auctus ; lobi calycini 6, valvati, basin versus attenuati, 
omnes valde aucti et aliformes, aequales v. 2 paullo breviores, 
subpatentes. Nux monosperma, libera, nec loborum basibus arch 
contorto-cincta, ut  in Shores.-Arbores ingentss, foliia lucidis et 
floribus albidis dense racemoso-paniculatie. 

21. Parashorea stellata, n. s. Arbor ingene, glabra; 
folia ovato-lanceolata, acutiuscula v. apiculata ; lobis calycis fructi- 
geri aliformee, aequales et subpatentea ; nux ovate v. oblongo- 
ovata.-Martaban (Dr. B r a n  d i 8). 

22. Paraahurea lucida (Shorea lunila, M i q., Suppl. F1. Sumatr. 
487), differs from the former by the smaller more shining 
leavee, which are shortly acuminate. It has also the wings 
of the fruitbearing calyx shorter and broader, and the nuts are 
smaller and almost globular. 

A third species of Paraahurea will be Shurea longisperm, R x b., 
(D C., Ind., 11, 618) which has the nuta longer than any of the 
foregoing two species, but nothing ia known of it except the fruit. 
23. Shorea Siamsnaie, M i q., Ann. Lugd. Bat., I, 214 ; DC. 

Prod., XVI, 631, is identical with Pentacme suavde, DC. 
(Prod. 1. c. 626) and the name has, therefore, to be changed in 
Pentacme Sianlenaia. The tube of the fruitbearing calyx remaim 
unchanged, with all the 5 lobes wing-like enlarged, two of them 
about 4 shorter, the remaining 3 about 4 inch long, obovate- 
lanceolate, obtuse, very narrowed toward8 the broad imbricate 
base, glabrous; nut ovoid, acuminate by the persistent style, 
glabrous. 

24. Demschiatia pamiflora, n. sp. B ~ t e x  ? v. herba 
perennis, ramosw; folia oblongo-lanceolata v. oblonga, longe 
petiolata (petiolo fere pollicari gracili puberulo), acuta, obsolete 
dentate, coriacea, supra dense puberuls et scabriuecula, subtue 
albo- v. gilvo-tomentosa; flores parvi, iis U r w  lobatm non 
abaimilee, breve rigideque pedicellati, in sxillie folionun superionun 
solitarii et racernos terminales formantes ; involucri phylla oalym 
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multo breviora, linearia, rigida, puberula ; calycis lobi e basi latk 
lanceolati, acuminatissimi, medio valde costati, 3-4 lin. longi, 
dense puberuli ; capsulm dense stupposo-tomentosae.-In the 
jungles of Kanbfirf, Siam (T e y s m a n n in Hb. Bogor. 6979).- 
A very distinct species, not unlike in habitus to certain U r w .  

25. Heliotsres plebeja n. q. h t i c n l u s ,  partibus juni- 
oribus atellato-scabris, gemmisque canescente tomentosis ; folia 
ovato-lanceolata v. ovato-oblonga, breve graciliterque petiolata, 
basi rotundata, circa 3-5 poll. longa, magis minusve regulari-den- 
tata, acuminata, membranacea, supra parce hispidula v. sub-glabra, 
subtue minute stellato-hispidula et scabra, juniora, rarissime 
etiam adulta, dense canestente-tomentosa ; flores parvi, flaviduli 
v. pallide lilacini, breve pedicellati ; cymi pauciflori d a r e s  
stellato-puberuli graciles; calyx circiter 24 lin. longus, parce 
stellato-pilosus ; petala cdyce padlo longiora; capsdm 8-10 
lin. longoe, stellato-tomentosm et muricatm, carpellis mox separa- 
t is  et aubulatis.-Arracan, frequent in the Pynkadd forests of the 
lower sandstone hills in Kolodyne valley, t c .  

TILIA CEB. 

26. Brownlowh argentah, n. q. Arbor parva ? parti- 
bne omnibus novellis argenteo-v. subcupreo-lepidotis ; folia ovata 
v. late ovata, 4-5 poll. longa, petiolis 5 lin. usque ad 2 poll. longis, 
lepidotis demum glnbrescentibue sufldta, acuminata, basi rotundeta 
v. subcordatn, coriacea, supra glaberrima, subtw argenteo-lepidota 
et ferrugineo-punctata ; panicdm elongatm, racemiformes, termi- 
rides et axillares, argenteo-lepidotm atque glabrescentes ; flores 
2& lin. circiter longi, breviuecule pedicellati; calyx ferrugineo- v. 
argenteo-lepidotue ; carpella juvenilia 1epidota.-Moluccas, B 6 d  
Okie (T e y s m a n n in Hb. Bogor.). Athn laut ino. 

27. Lqtonychia glabra, T u r c z., in Bull. Now., 1858, I, 222; is 
evidently the same plant as Urrsraia hteroclita, R x b., Fl. Ind., 11, 
590, and will, therefore, have to be called hptonychia heteroclita. 

28. Echinocarpue murez, B t h., (Linn. 80c. Proo. v. Snppl. 72) is 
the eame ae E. Sdgun, Bl . ,  Bydr., 56. The only difference, 
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which I can point out between the two is, that in the latter the 
prickles of the capsules are very crowded and in the former very 
lax and distant. C 1 o s, and after him B e n t h am,  describe the 
prickles of E. Sigun aa eubfoliate, but this is evidently a misprint 
in C 1 o s' Treatise for " subfalcatis." 

29. Elmocarpus Gr19thii (Monoceras Griffithii, W i g h t, III., 
I, 84). To this I add aa synonyms : ilionoceras trichanthsra, 
Q r i f f., (Not.,Dicot. 51 8, t. 6 19, f. 3), M. odvntopetalum, M i q., Suppl. 
P1. v. Sumatra, 409, and di. holopetah, Z o 1 L et C u m m., in Bull. 
Soc. Mosc., XIX, 496. I am not quite sure about the identity of 
Mo?woeraa lewobotryum, M i q., 1. c., which differe from the above 
simply by more coriaceous leaves and the densely silky-villoae 
ovaries. Prof. M i q u e 1 says that the anthers are furnished with 
two bristles, but authentic specimens show only a single one. 

30. E t o c a ~ u e  firibundua, B l., Bydr., 120 ; M i q., FL Ind. 
Bat., 1-2, 210. To t h h  species belongs E. ewratw, R x  b., Fl. Ind., 
11, 596, as a synonym. 

LINEB. 

3 1. Erythroxylon Burnaaniwnr, G r i f f., Not. Dicot., 468, 
t, 581, f. 3 ; to this belongs E. retmum, B a u e r apud T e y sm. 
et  B i n n e n d. in Tydsch. v. Nuturk. Vur. Ned. Ind., XXVII, 71. 

32. Oxa,lis (Biophytam) graoilenta, n. sp. Herba annua, 
delicatula, erecta, cadi  nudo circ. 6-pollicari gracili, nomunquam 
mbacadis v. cadescens ; folia abmpte pinnata, petiolis filiformibus, 
foliola 5-8-jug4 lutescente-viridia, tenera, oblique oblonga v. 
ovata, utrinque magis minusve truncata, mucronulata ; pedunculi 
d a r e s ,  plemmque 4-6, et foliis breviores, glmdulosi, apice 
incrassato urnbellam paucifloram gerentes ; flores minuti, aurantiaci 
v. lutei ; sepals lineari-subulata, 3-5 nervia ; caps& obovatre ; 
eemina minuts, iis Ox. semitiurn dimidio minora, tuberculata, rubes- 
centia.-Chittagong, frequent along the roads of the station, under 
the shade of trees ; Western Bengal, Sikkim-Terai, &c. 

The species is easily distinguished from &. esnuitica by its slen- 
derness and the uniformly and irregularly tubercled small seeds. 
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I n  Ox. smitiva the seeds are elegantly transversely tubercled- 
sulcate on the thickened blackish back, and less SO on the convex 
and paler facets. 

33. Connarqsw &s$Tthii, P 1 a n  c h. apud H f., in Linn. h., 
Trans. XXTTT, (1862), has to be changed into ColawqsM diveruiYoZia ; 
for Rourea daversifdia, M i q., Suppl. F1. Bumatr. (1860) 528, ia 
undoubtedly the same plant. Prof. M i q u e 1 describes the ovary 
as consisting of 5 carpels, but I think, he mistook the 5 fnrrows for 
them. I have unfortunately no flowers to examine, and a 
withered flower-rudiment did not show me exadly the parts, but 
the arrangement of the pedicele and inflorescences, and the whole 
structure of the leaves clearly hews that the species ia a Conwqrir.  

R UTA CEB. 
34. L u ~ g a  calophylh, n. ap.-Qlabra ; folia larga, 3- 

foliolata, petiolo terete8-9poL longo; foliola 10-12 poll. lon- 
ga, 4 poll. lata, obovato-lanceolata, baai in petiolum brevissimum 
attenuata, breve acuminata, integra, marginibus sub-revolu- 
tis, chartscea, glaberrima, utrinque nitentia, oosta subtus acute 
prominente, nervis lateralibus conspicuie ; flores cymosi ; cymm 
breves, glabrm ; calyx truncato 5-dentatus, m a j d u s ,  glaber; 
petala, stamina &c. desunt ; baccae immaturm oblongm v. ovato- 
oblongm, styli baei coronatm, vesiculoso-papillosee.-Island Banca 
near Sumatra, at J6bds (T e y 0 m a n n in Hb. Bog. 3223). L h i -  
6tBn, inc. A very distinct species, with leaves much resembling thorn 
of Zanthozylon suneurum, M i q. 

Luvunga 8wmentoaa (B+hauia sarnwtoea, B 1. ?) is identified by 
Prof. 0 1 i v e r with L. ekutlrsrancEPo, but it differs from it consider- 
ably by the hairy filaments. 1 am not at  all sure whether B 1 u m e ' s 
3: uamwntoea is really the same, as the present species, for B 1 u m e 
describes the floral parta to be trimeroua 

35. At&ntia fParamignya) oitrgolia (Limnia citrifelk, B o x  b., 
Fl. Ind., II, 579). What Prof. 0 1 i v e r has taken for P a r m i g n ~ a  

eitriJoZolia, R x b., is a perfectly distinct plant from the Roxburghian, 
which has a very short style, perfectly unlike that of 0 1 i v e r ' e 

plant, and the flowers of very small eke. 
I cannot detect any distinctive charactere of generic value 

10 



between Atalantia and Paramignya. The shape of the anthem, 
whether oblong or linear-oblong, can m l y  not be of very great 
importance. The torus is in Atalantia X~aionob equally raised and 
stalk-like as in any true Paramignya. The general habit of both 
genera is exactly the same. A. m o p h y h  certainly haa a very 
peculiar cdyx ,  but even this character becomes of less importance 
when we compare such forms ae Suleroaty2ia, and others. 

37. Citrw Hqntriz, D C., Prod. I, 639. fhmm Pap&, R u m  p b., 
Herb. Amb., 11, t. 27 ; Inino tu6srocnrs, R u m p h. 1. cit. t. 26, f. 1 ; 
Limo fww, R u m p h., 1. cit. t. 26, f. 3 et t. 28 ; Citruapapeda, M i  q . ~  
Fl. Ind. Bat. I/2, 530 ; Papeda Rumphii, H a a s k., Cat. Bog., 21 6).- 

Arbuscula v. fnrtex mmosiseimns, spinis brevioribns v. longioribue 
strictis axillaribus armatus, glaberrimus ; folia ovalia v. ovata, 
ia-2, raro 3 poll. longa, d g o  obtusa et retusa, subin*, v. cre- 
nata, glabra ; petiolus 1-14, saepius 2-3 poll. longue, foliacena et 
saepi~rs laminii ips& major, obcordatus v. obovato-oblongua, basi 
eimplex et re veri petioliformis ; flores parvi, dbi, pedicellia bre- 
vissimis glabris suffulti, fasciculos parnos axillarea formantes v. 
subsolitarii ; calyx parvus, 4- v. 6-dentatue ; petala circ. 3 lin. 
longa v. paullo longiora ; ovarium obovatum, stylo c r a m  bmvissi- 
mo terminaturn, bacca obovata v. inegulari globom, rugosa et 
tuberculata, subinsipida, cortice crassissimii lute&.-Sumatra, Prk- 
man (D i e p e n h o r s t in Hb. Bogor. 1375.) Limau saring, inc. 

This is a well-marked species. I t  has very small flowers, usually 
4 or 5 stamens, and a very short etyle. The led-like petiole is not 
seldom larger than the blade itself. 

Great difficulty is experienced amongat the apecia of Gtrw, and 
Prof. 0 1 i v e r, h m  whom we should have expected the best eluci- 
dation of the same, hae left the genus as he found it. The English 
and native names are for the present the best distinguishing marka 
and will remain so, as long 8s botamsts fail to define their species 
properly. The difficulty to recogniee the real limita of the species of 
Citrus, is I believe, due to the fact, that nobody as yet has at- 
tempted to study the wild growing forms before examining the 
cultivated ones. 

38. Limonia pmtagynn, R o x b., F1. Ind., IT, 382, = Bwaero 
a m n t n ,  W a 11. 



HELL4 CEB. 
39. X d l ~  8ubecandma, T. e t B., (Natuurk. Tydsch. v. Ned. Ind. 

XXIV), does not differ specifically from M. Rotltii, now Cipcs- 
duea baccr;fera, M i  q., (Ann. Mue. Lugd. Bat. IV, 6).-It is chiefly 
founded on the eomewhat scandent habit. I t  is a fact, however, 
that many erect species aseume a climbing or scandent character, 
when transferred &om a dryer to a moister climate, or when growing 
in dense moist forests. 

40. Didymoohiton, B 1. This genus haa been incorrectly identified 
with Dysrnyh.* The distinctive characters are the following :- 

Dyernylon. Calyx parvus, 4-v. 5-dentatus, alabaatro jam apertue. 
Petals valvata, libera. Anthem 8-1 0, tubo stamineo denticulato 
v. obeoleta denticulato inclusse. Ovarium 3-5-loculare. Cap- 
d a  pyrifonnis, loculicide 3-5-valvis. Semina exarillata. 

Didymochitim. Calyx parvua v. magnus, 5-7-sepalus, sepali  
manifeste imbricatis ; petala valvata, tubo stamineo lobato v, dentato 
fere usque ad partem adnata. Capsula globosa, baccmformis 
et loculicida. Semina exarillata. 

Schisoditon. Calyx vulgo campanulatns, obsolete Craro 5-denta- 
tua, alabaatro jam apertus ; petala valvata v. imbricata, cum tubo 
stamineo lobata v. dentata nsque ad bd) Y. + partem ipsorum Ion@- 
tudinis connata indeque tubulosa. Ovarium 3-4-loculare. Caps& 
vulgo pyriformis, locnlicide 3-4-val~is. Semina complete v. incom- 
plete arilleta. 

Eartighaea azcelaa, J u 8 s., is a true Dysoxylon. Hartighea mo12bai- 
mtz, J u s s., and E. anguetifo2ial M i q., are no Dysozyla, but more 
probably belong to Didymochiton. 

41. Amoara Rohituka, (WA. Prod. I, 119), is probably not 
different &om A. Aphanomyxb, R o e m. et 8 o h  n 1 t., which o h n  
has the ledeta  underneath shortly puberuloue ; but as I have only 
frudificating specimens of the former, and no flowers, I do not 
venture to unite them at present. 

I restrict the genus Amoora to those species which have ternary 
petals ; I am not acquainted with any true Amoora with 5 potals, 

Alao Prof. M i q n e 1 in his annals which reached me only while these 
sheeta were going through the p w ,  haa followed B e n  t h a m and H o o k o r 
in their identification of the genna 
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Monoamna, G r i f f., is Carapa obocata, and Dyaozyh Championii, 
H f. et T h. in Thmaites' Enum. P1. Zeyl., is a species clmely allied 
to it, and most probably the Carqa (Xylomrp)  carnoea, Z o 1 1. 

42. Amoora epactabilia, M i  q. in A n  n. Mus. Lugd. Bat. IT, 
37 = the male plant of Amoora euoullata, R o x b. 

43. TPa2aura triclroetmn, ?d. i q. 1. c., TV, 60 = W h a  vi&sa, 

WA,, Prod. I, 120, (in adnot.) 
44. Heynaa fruteecena, T. et B., is a good species, not a variety 

of H. 8uzrmatrana, M i q., in Ann. Mus. Lugd. Bat. IT, 60. The 
latter is identical with 8. puinqtq'uga, R o x b. 

OL A CINEB. 

45. Camjera zizyphvolia, Q r i f f., Not. Dicot. 360, t. 537 f. 1 .- 
To this species Olaz Sumatrana, M i q., (Suppl. FL Sumatra, 312,) 
has to be referred as a synonym. 

46. Gonocaryum grade, M i  q., Suppl. F1. Sum. 343 (1860), is 
in my opinion the same as Platea Griflthaiana, M i e r s, Contr. I, 97, 
t. 17. Prof. M i q u e 1 states that the former possesses 2 cells in the 
ovary and one ovule. Authentic specimens, however, show that the 
ovary is really one-celled and to judge from the sterile fruits, 2- 
ovuled. The abortive seed in the fiuit is suspended from the apex 
just beneath the acumen, and there can be observed also the rudi- 
ment of the second superposed ovule. There appears to me to be 
also no doubt of Phlebocalymna, G r iff., and G'onoc~yum, M i p., 
being identical. 

0. fibbianurn (Plataa fibbiana, N i e r s, Contrib. Bot. I, 97, t. 17), 
is a second species of this genus. 

IL CINEB. 

47. Ilex iiaphnephylloides, n. ap.-Arbor magna, novel- 
lie parce pubescentibus ; folia oblonga v. subovato-oblonga, petiolia 
circiter pollicaribus, tenuiter acuminata, basi saepius parum im- 
quali-rotundata v. obtusa, integra, coriacea, 4-5 poll. longa, punc- 
tata, supra nitida, subtus glauca, transverse venosa et reticulata ; 
Bores virescenti-albidi capitulum magis minusve densum ax+me 
pedunculatum formantes ; pdce l l i  breves, minute pubescentes, 
crasei ; pedunculus & - 1 pollicaris, apice incrassatus et dense 
bracteat-, puborulus ; mlycis lobi corollm adnati, minuti, rotundati, 
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pubeecentes et dense ciliati ; petals 5, nonnunquam 6-7, oblonga, 
obtusa ; stamina 10, insequalia; anthem 5 interiores sessiles 
V. subsessiles et vulgo minores, 5 exteriores majores et filamentis 
ineequilongis suffultee ; ovarium glabrum ; drupse . . . . . . - Sik- 
kim Himalaya, in the oak foresta of Tongloo, &c. 

48. fimymus Javaniow, B 1.) Bydr. 1146, I am unable to 
distinguish from this E. Somatranus, M i q., Fl. Ind. Bat. I 2,589, 
and E. Bancanua, M i  q., Suppl. F1. Sumatr. 5 13. 

49. Bippocratea angulata, G r i ff., Not. Dicot., 473, t. 581, f. 1,- 
appears to be a new species of Et-onymw, which might be called 
E. Grtflthii. 

50. AIbthomeatis Sumatrans, M i q., Suppl. Fl. Sumatr. 531. et Ann. 
Mus. Lugd. Bat. 111, is the same as Celaatrus robustus, Roxb., Fl. 
Ind. I, 626, and is also identical with Xurrimia pulcherrinta, Wall. 
-As R o x  b u r g h ' s name is the oldest, the tree will have to be 
named X. robwta. 
Ie it possible that X. paniculata, A r n., is the same as Pyrospm- 

mum cdophyllum, M i q. ? The foliage of the latter resembles very 
much that of X. Zeylanica. 

51. Lqhopetalum, W g h t.-This genus appears to have been 
mixed up with true apecies of Evonymta, such as E. grandzjhw, 
and its generic characters became on this account rather unin- 
telligible. This also appears to be the cause that a new genus 
Xokoona, T h w., was proposed, which Mr. T h w a i t e s has correctly 
placed in the Hipocrateaecce. 

The genus might be divided into 2 natural groups, the one with 
fimbriate or lamellate petals and large flowers (fiphopetrlum), the 
other with naked petals and small flowers (Xokoona). 

52. Zizyphua Hwa$eldii, M i q., Fl. Ind. Bat., I, 643, is evidently 
the Bame as Z. glaber, R o x b., F1. Ind. Bat., I, 6 14. 

47. Zizyphw ornata, M i q., Fl. Ind. Bat., I, 642, is identical 
with .Z cahphylla, W a 11. (in R x b. m. Ind.). 
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AXPELIDEB. 
53. Ciaaua htatua,  M i q., in Suppl. Fl. Sumatr. 517, ie the same 

as PitM glaberrima, W a 1 l., in R x b. Fl. Ind. (ed. prior) lI, 476. 
54. ritia pcntagona, V o i g t, in Cat. Suburb. Calcutta, 28. (Ck- 

sua pentagona, R o x b., F1. Ind., I, 408). This species ie very frequent 
in the forests of Arracan, where I found it flowering. I add the 
description of the flowers to the short characteristic given in R ox- 
b u r g h 's Flora. 

Flores parvi, flaviduli, cymulaa glabraa simplices v. r a m  subcom- 
positas oppositifolias formantes; pedicelli circ. 1-14 lin. lo&, crassi, 
glabri ; celyx truncatus ; petala 4, oblongo-lanceolata, cucullato- 
acuminata, lineam fere longa ; stamina 4 ; stylus breviueculus, 
simplex.-It ie a very distinct speciee with glossy obtusely 5- 
angled and thick stems, and may be placed near V. repans, WA. 

55. Pitie etegam, K u r z, in Nat. Tydsch. v. Ned. Indie, is the 
same as V. cinriamonwa, W a 1 l., in R o'x b. F1. Ind. 

S A P  TNDA C E B .  
56. Schmiedetiaapwetica(0rnitropheAporetic~, R o x b . ,  F1.111d. 

11, 264.)-Fmticulus 2-3-pedalis, novellis pubescentibus; folia 
majors, %foliolata, petiolo 3-5-pollicari parce pubescente, foliola 
oblonga v. obovata, cuneata, lateralia sub-inqualia, breve crasaeque 
petiolulata, breviter acuminata, 6-8 poll. longa, remote irregularique 
serrata, membranacea, glabra, nervis subtus plus minus pubescen- 
tibus et supra dense fulvo-villosis ; flores parvi, flaviduli, fascicu- 
lati, pedicellis brevibus gracilibus glaberrimis, bracteis longis line- 
ari-subulatis hirsutis smtenti ; racemi robustiores, simplices, axil- 
lares, fulvo-villosi, petiolis breviorea ; pet& obovato-cuneate, 
emarginata, intus supra ~nedio valde lanata ; Glsmenta glabra F. 
baai lanata ; ovarium villosum ; drupa, abortu vulgo solitarise, 
raro geminm, pisi nlajoris magnitudine, globom, miniatso, luci- 
dm.-Very fiequent in the Forests of the lower hills of drracan, on 
sandstone, up to 1200 feet. 

This species is easily recognised amongst the trifoliolate forme 
with pubescent rachis by the long linear-subulate bracts. 

SB BIA CBB. 
57. Snbia ? jloributtda, M i q., Suppl. Fl. Sumatr. 521, ie tlle 

same as Beliosnra ei~~rplicifolia, B 1. 
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A NA CA RDIA CEZ. 

58. blongfera aykatica, R x b., m. Ind. I, 644.- Prof. If i q u e 1 
has incorrectly identified this species with X. Indica, L., from which 
i t  is at once distinguished by the very different white flowers, the 
disk, and the acuminated fruits. 

59. biangifera Zorafieldii, M i  q., F1. Ind. Bat. 1-2, 632, is the 
same aa bi.foetiXu, L o u r. 

60. Semecarpus acuminatus, n. q.-Arbor glaberri- 
ma ; folia cuneato-obovata v. cuneato-oblonga, basi angustat& ob- 
tuse v. acuminata, 4-1 ped. longa, petiolis glabris 1-2-pollicaribus 
acuminata, integra, subchartacea, utrinque glabra, subtus glauca, 
nervis tenuibus sed acute prominentibus venulisque laxis et  con- 
spicuis reticulata ; floros parvi, pedicellis 1-2 lin. longis gracilibus 
glabris, racemuloei, paniculam terminalem ramosam gracilem et 
glaberrimam foliis breviorem formantes ; calycis dentes lati et 
acuti ; petala lines longiora, oblongo-lanceolata, acuminata ; discus 
fulvo-v. flavescente-hiepidus ; ovarium glaberrimum ; nux oblique 
oblongs, latior quam alta, podocarpo c m o s o  ipsius magnitudinis 
miniato s&ulta.-Very frequent in the Forests of Arracan, on 
sandstone, up to 1000 fi. elevation ; also in Chittagong. 

61. Swdntoniu Qrt$tAii, (8w. sp., Q r i f f. in Duch. Rev. Bot. 
11, 330 ; W a 1 p. Ann. I, 200 ; Aatrqetalum 821. 2, Q r i f f. Not. 
Dicot. 412). This species is very different from Aetl.opetalum 
q. 1, Q r i f f., Not. Dicot. 411, t. 565 f. 2, b-d. The leaves 
are uniformily green and glossy, the pedicels 3 to 5 lin. long, 
petals about 2 lin. long, while the latter, which ia identical 
with S. Schwemkii, T. et B., (in Cat. Hort. Bog. 230), has the 
leaves underneath glaucous and opaque, the pedicela only ) to 
1 lin. long and the petals hardly a line long. 

62. Roburgk hirautu, R x  b., F1. Ind. 11,455, (1832), is the same 
as Pf iboch ih  czlenerrm, W a 1 l., in Trans. Med. Phya. Soc. Cda. 
(1834) VII-2, 231, now referred to Tapiria hir8uta. 

63. Connurue monocarpw, WA., Prod. I, 143, (non L i n n.), is 
not a Con-, for i t  has a sessile follicle and glabrous panicles, 
and may most probably be the same aA Rotcrea ~ n t a l o i h .  
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64. Roursa hyphylh ,  i q., Suppl. F1. Sumatr. 528, is a syno- 
nym of Cneetis platantha, Q r i f f . ,  Not. Dicot. 434, to which also 
C. ignm and folioaa, P 1 a n  c h., belong. 

i%atk &mmea (enore typico fininea) Cl r i f f., 1. c. 433, t. 608, 
f. 2, appears to be the fruiting state of C. platantha. 

What ie Cnestk ramcfira, (3 r i f f., 1. c. 432, from M'ergui ? It 
differs from the above in being a low shrub and in having the 
leaflets alternate and acute. 

65. Cbnnarw DicpenJtoretii, M i q., F1. Su~natr. 529, is identical 
with Tmiochlm Dicpenkretii ; and Roursa acutrjetala, M i q., 1. c. 
528, is the same as TeniocIr2cena acutipstnk. Both species are very 
different from T. Gri$ithii. 

66. Trooettcyckia eingularis, M i  q., Suppl. F1. Sumatr., 531. As 
a synonym of this I have to note Hmiandrina Borneenais, H f., 
in Linn. Trans. XXIII, 171, t. 28. Both are surely the same 
plant, and not only nearly allied, as suggested by Prof. M i q u e 1 
in  Ann. Mus. Lugd. Bat. 111, 88. 

L YTHRARIEB. 

67. Ammannia ( R o t a l a )  dentelloidea, n. q.-Her- 
bulm habitu Dmtella rcpentda virides, prostratm, 2-4 poll. alb, 
glabm ; folia opposita, obovato-linearia v. linearia, basin versus 
attenuata, breve petiolata, 3-4 lin. longa, obtusa ; flores solitarii, 
sessiles; calyx Cuctifer 1& lin. fere longus, viridis, 5-costatus, 
5-fidus, laciniis lanceolatis acuminatis sparse ciliolatis; petals 
minuta, albida v. parum cyaneacentia, eroso-ciliata ? capsulm 
incluere.-Freqnent in Northern Bengal, as in Purneah, Kissen- 
gunge, Titalaya up to the Sikkim Terai, in dried up ponds and 
ricefields, shortly after the rains ; also in Behar, and Arman in 
Kolodyne valley, Akyab, &c. 

In habit resembling A. pygmcea, K u r z, which I faun? 
abundantly all over Bengal from Calcutta up to the baae of the 
Himalaya, as also on the Rajmehal hills and in Pegu. The purple 
very differently shaped calyx, and the usually rcddish stems and 
leaves of A. pygmea readily distinguish this from A. dentdloidse. 

B E G  ONIA C E B .  
68. Brgoain NLhbarica, R x b., Fl. Ind. III, 648, and Cksparsa 
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oligoca~a, D C., Prod. XV/l, 276, are one and the same plant ; and, 
therefore, the name Beg. Rozburghii, 1) C., 1. c., 398, may be the 
most appropriate one for it. 

FIOOIDEB. 

69. Dyphera prostrata, B l., Bydr., 549 ; D C. Prod X m - 2 ,  424, 
is  Mollugo Minus, k R i c h., F1. Abyss. I, 48. 

AR A LIA CEB. 

70 .  BrassaiopsM palmata, (Panax palmatuna, El o x  b., F1. Ind., 11, 
34). This species is identified by Dr. S e e m a n n with B. Eainla, 
but this latter has quite different leaves and the younger parts t c .  

whitish-tomentose, while in B. palmata they are all of a rusty 
colour. The albumen is decidedly even and not ruminate. The 
fruits ueually contain only a single, seldom 2 pergamaceoue pyrenea. 

CAPR IFOLIA CEB. 

7 1. Lonicera ( L y c e s t e r i a )  gracilis, n. sp. Glaberrims, 
subscandens, ramis gacilibus, taretibus ; folia ovato-lanceolata v. 
oblongo-lanceolata, circ. 3-4 poll. longa, acuminatissima, membra- 
nacea, remote denticdata v. subintegerrima, subtus glauca; spicm 
breves, axillares, solitarise, gracillinm ; flores distichi, virescenb 
albidi, sessiles, in axillis bracteolarum solitarii ; bracteohxj 
oblongo-lanceolatce, acuminatm, glabenimm, ovario multo breviores ; 
corolla 6-7 lin. longa, infundibuliformis ; baccse glabrm, longitudi- 
naliter sulcato-striatoe.-Sikkim Himalaya, in the sub-tropical 
forests of the Bunno valley towarda the Phalloot, not uncommon. 
I thought at  f ist ,  I might compare this species with L. glaucophylla, 
H f. and T h., but judging from the description only it differe 
i n  every respect. It is a Leycestmia, a genus which, however, 
does not seem to me to differ from hnicsra. 

72. Lobelia dopatrioidea, n. q21. Herba erecta, glaber- 
rims, simplex v. parce ramosa, & ped. alta, caulibue succulentin 
obsolete angulatis ; folia inferiors, ~aepius suborbicularia v. oblongo 
obtuea et minora, superiora lanceolata v. rari a s oblongo-lanceolata, 

11 
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in petiolum breviaeimum athnuata v. subseesilia, $-1 poll. longa V. 
breviora, wuminata v. subacuminata, vnlgo grosae semata, herba- 
cea; floree conepicui, pulcherrime coerulei, longe gracileque 
pedicellati, racemosi; bracteolse lineares v. subulatm, pedicello 
4-5 h. longo breviores ; corolla 2-29 h. longa : labii inferioris 
trilobi lobi oblongo-lanceolati, obtueiusculi, concavi, medio bigib- 
boei et ibidem lineis 2 albidis notati ; calycis lacinim lineares, 
tubi corollae longitudine v. paulo breviores : Glamenta basi 
puberula, anthem apicibus lanato-penicillab.-Frequent amongst 
long graas along the borders of the left-bank of Kolodyne river, 
towards Tentroop, Arracan. 

!l!hia species is very nearly allied to L. Gr~flthii, and may pos- 
sibly t u n  out to be a luxuriant state of it, but it has true leavee, 
and the flowere are much larger. 

AOANFHA CEAC 

73.  NalsonM tomentoea, D i e t r.-This species is variously named 
by different authors. B e n t h a m adopts R o b. B r o w n ' s N. 
eampeatrie, but N. origalroidee, R o e m. et 6 c h u 1 t., fJwrticia 
ordganoidm, V h 1.) and Jueticia nun~mukariaefolia, V h l., are both of 
much older date, and aa the first name is compamtively the more 
appropriate one, it may with advantage be adopted. There are 
more such species, for which the oldest names have priority before 
others, more recently introdwed into botanical literature. From 
the List of Dr. T. A n d  e r s o n ' a Indian A~ANTHADE~Z I would 
now note the following :- 

Ebcrmaiara argantea, N E., is the same aa E. la~eolata, H a a s k., 
to which also E. trichcephala, M i q., belongs. 

E'bermaiera velutina, N E., is E. incaw, H a s s k. 
Hygrophiki qinoea, T. A n  d., is 8. long~olia (Bwleria lotag;- 

fulia, L.). 
IZsmiagrccphw slagam, N E., is Herniagraphis Pacola (Ruellia Pavala, 

R oxb.). 
Strobilanth e&a, N E., is 8. @a (Rwllia fEava, R o x  b.). 
Daedakrcantk tatragonus, T. A n  d., is D. Salaccemie (Epant~~mun, 

Salncms, B 1.). 
Lqidagathn Aydina, N E., is L. incotma, H a m i 1 t. 
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Blepha~i8 6oerhvia&?ia, J u 8 s., is B. ikh%rael,atasie, R 0 t h., 
(dcatathue didur~~iaatensis, L.). 

Justima pepLicEBe, T. A n d., is J. JGahlii, R o t h. (1 821)=T. quin- 

pwmgularis, Koen. apud Roxb. (1820).- 
R?iinacanthuu communis, N E., is R. nasuta (Juetioia naeuta, L.). 
Graptophyllum irortense, N. E. ia Cf. picturn, N. E., apud O r  i f f., 

Not. Dicot. 139 (Jueticda picta, L.). 
EZ.anthum crauhtum, W a 1 L, ie J!?. &tr~oolium (Jue~doM ktifolk, 

Vahl., Symb. 11. 4.) 
Ernntlsernum Andersonii, Hf., Bat. Mag. t. 5771, ia 3. Blumsi, 

T e y s m .  
Asystlaaia Parishii, T. A n d. is A. Ncssiana, N. E. 
74. Acanthus longibracteatus, n. y.-Herba annua 

decumbens v. adscendens 1-1* pedalis, caulibua teretibua petiolis- 
que 1-2-pollicaribus dense pubenrlis ; folia longe petiolata, ovato- 
v. elliptico-oblonga, utrinque acuta, baai subinmqualia, 5-6 poll. 
longa, membranacea, remote dentata et inter dentes curvatos 
minute setulosa, supra sparse hirautuls, subtu aeoua nervos sub- 
pubescentia ; spicae terminales, iis A. Zeucostaohyi simillimm, 
rhachide pilosl ; bractem ad spicse basin breves, lanceolatre, acu- 
minatoe, integs,  florales 3 poll. l o n p ,  obovato-cuneatre, apice 
obtusissimre et spinoso-mucronatre, lateribua utrinque 2-3 dentibus 
spinosis munib, pubescentes, 3-5-nervii~ ; bracteolm q d o n g r g  
anguste lineares v. subulatre, piloscs, integrm ; calyx ultro poll. 
longus, adpresse pubescens et nervosus, segmentum inferius pro- 
fund0 2-fidum, lobis lanceolatis acuminatis ; corolla circiter I & poll. 
longa, 5-loba, fauce minute adpresseque hispida, extus glabra et 
loborum margines versus subpi1osa.-Pep (Dr. Brandis.) 

75. Phlogacanthus insignis, n. sp.-8uffmtex glaber 
caulibus subteretibus albis lineis 4 elevatis notatis ; folia cuneate- 
oblong&, breve acuminata, basi cuneata V. attonuata in petiolnm 
brevem contracts, i n t e p ,  membranncea, glaborrima, 7-8 poll. 
longa ; racemi terminales, petiolis circiter dup10 V. triplo longiores, 
minub puberuli v. glabri ; bracteoh h x r e s ,  muminab, sub- 
tilissime pubem, pedicellis bilinealibus duplo breviores ; c* 
bmi p a d o  sphericua, segmentis linearibua acuminatis coriaceie 
puberis cireiter 2 lin. longis ; corolla pollicaris, puberula ; tub0 amplo 
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calycis longitudine, lobis lanceolatis acutie, superioribus breviori- 
bus, intus fauce et ad filamentonun insertionem tombacino-villo- 
sula; capsulm lignosm, iis PA. thyr8sfira simillimm, pollicarea, 
circa 10-apema.-Pegu (Dr. Brandie.) 

76. Jzcaticiafhccida, K u r 2.-Planta annua, erects, glabra, 1-2 , 

ped. alta, simplex v. parce ramosa; folia cuneato-oblonga v. 
cuneato-elliptico-oblongs, seesilia cum basi rotundatfl auriculati, 
acuminata, integra, flaccida, membrmacea, lutescente viridia, 7-10 
poll. longa, utrinque minute lineolata ; flores sessiles v. subsessiles, 
interrupt0 spicati, paniculam puberulam ter~uinalem baai foliolie 2 

breviter petiolatis lanceolatis parvis supportam formantes ; bractere 
brlrcteolque minutre, lineari-subulata, glanduloso-puberulm ; 
calycis eegmenta linearia, obsolete albido-marginata, minute 
ad1)resse pubescentia, circ. 4-1 lin. longa; corolla pallide lutes v. 
testacea, circ. eemipollicaris, extus parce puberda, t u b  gracili ; 
labium superius oblongum, suliutegrum ; inferius brevius, 3-lobu~il; 
antherarum loculi inferiores basi cumah-corniculati ; capsudro circ. 
semipollicares v. paulo longiores, parte sterili comprossi quam fortilis 
oblonga acuta paulo longiore v. mqnilongii, 4-spurmro, dum imma- 
tura, parce glanddoso-pubescentas.-Pegu (Dr. B r a n d i s). 

Reselnhling J. vaeculoaa, but at once distinguished from it by the 
sessile leaves, Bc. 

77. Gymnandra spectabilis. n. y. Herba 1-2 pedalis 
&berrima, caulibus crassis teretibus apicem versus foliatia ; folia 
radicalia non vidi ; caulina obovato-oblonga, obtusa v. obtusiusculrr, 
seesilia v. baei attenuata semiamplexicaulia, crassa, glaberrima, 
nervia venisque subindistinctis, spicae elongatae, hrminales, dense 
bracteatae ; bractem obovatre, sessiles, deorsum majores et gradr- 
tim foliaoem, acutatre, dentatm; flores sessiles, bracteolia paullo - 
lougiores v. subaequi10ngi.-Rare in shady rocky ravines on the 
Phalloot, at  about 13000 ft. elevation in Bikkim Himalaya. Evi- 
dently allied to 0. bwealie, Pall., but this differs by the shape of 
the corollas, which are more than double the length of the 
bructeoles. 

78. Gymnandra globosa, n. sp., M. VII ,  Fig. 1. Her11rc 
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4-6-pollicares, glaberrimso, caulibue aphyllis teretibus ; folia radi- 
calia longe petiolata, pinnatifida, segmentis lineari-oblongis obtusis, 
carnosula, glauco-viridia ; spicae termindeg abbreviatm, globosre, 
bracteatm ; bractem ovato-oblongee, + usque poll. fere l o n p ,  
obtusse, nervosm, chartacem ; flores.. . ; capsulm sessiles, 2-lin. 
1onp.-Western Tibet, Therichan Pass, at 15 to 16000 fi. eleva- 
tion, amongst slaty rocks, kc .  (Revd. Heyde.) 

This is a very distinct species, with large flowerheads, in foliage 
resembling some of the fleshy-leaved species of Corydalis. Fig. 1 
'represent the plant in natural size ; In, capsule, natural size ; lb, 
the same somewhat rnagdied. 

hubangulatis, junioribus hispido-pubesemtibus, rauiulis brevibus 
oppositis asillaribus foliatis v. apl~yllis sapius spinescentibus 
rrrmatuu, folia elliptico-oblonga, obtusiuscula, petiolis fulvo-pubes- 
centibus glabrescentibus gracilibus circ. 3-4 lin. longis suffulta, 
13-2 poll. longa, glabra, chartacea, supra lucida nervisque utrin- 
que prominentibus percursa, subtus glauca ; spicm strobilium in 
ramis ramulisque terminales, breviusculte ; bractem magns, lato- 
ovats, pollicem long= v. longiores, acutiusculm, albidre ? venu- 
losm, plenunque 5-nerves ; fiores conspicui, lutei, sessiles ; corolla 
cum tubo pollic. circiter longa ; tubus gracilis ; limbi 5-partiti 
labium oblongo-lauceolatum, vdde productum, acutum ; calyx sparse 
adpresse pubescens, truncato 5-dentatus.-Siam, Bangkok, in gar- 
dens. (T e y s m a n n in Hb. Bogor. No. 5946.) 

80. Prjmula rotundifolia, Tv a1  l., Fl. Tnd. IT, 18.-Horba 
perennis, prolilw xnagnis dense albo-farinoso-tomento6is, nunc 5-6 
pollicaris, nunc 1-1) pedalis ; folia cordato-rotuudata v. late ovato- 
cordata, in speciluinibus majoribus 3-3t  poll. louga et lata, obtusa, 
grosse dentata, dentibus uervis excurrentibuu mucrol~t~tis, nlulu- 

This is the nnnte which I found attached to this l~lant so~ttcwhore in  tllc 
Lihrary of the Rota~lic Gardens, Bniteltmrg, but I am unable, at present, 
g i v e  a referelire t,, tltu work ill  wltich i t  ocrtlrred. 



82 On solne new or imperfectly L w n  Indian plaia6. [No. 2, 

bmnacea, supra glabra, subtus (praesertim juniors) dense sulfureo- 
farinacea ; potioli 3-4 v. 6-9 poll. longa, puberuli, juniores farinosi ; 
scapus pennm scriptorim crassitudinis, puberulus, usque pedalis et  
altior, nonnunquam etiam 5-6 poll. tantum altus ; flores verticillati ; 
involucri phylla lineares pedicellis fructiferis circ. pollicaribus pube- 
rulis multoties breviora ; calyx usque ad basin fere profunde 5- 
partitus, laciniis oblongo-lanceolatis, acutiusculis, uni-nerviis, sul- 
fureo-farinosis ; corollce hypocraterimorphm lobi ovati obtuei ; 
capsulm calyce fere duplo 1ongiores.-Sikkim-Himalaya, under* 
shady rocks at the summit of Phalloot, at about 13500 ft. elevation, 
frequent in fertile black soil. Found only fruits in October. 

I t  is most probable that this species will range with Prinltrkr 
prolqera, W a 1 l., fP. zinperinlt:~, J~ulgh.) and their allies but not 
in the section Aleuritica, where 0 h o i s y has placed it. 

THYMELEA CErF. 

81. Linostoma Siamense, ta. ep -fiutex scandens ? no- 
vellis tomentellis ; folia oblonga v. ovali-oblonga, 4-5-poll. long% 
breve petiolata, petiolis crassis tomentellis, basi acuta v. acutiuscula, 
apice obtusa v. raro subemnrginata, mucronulata, iutegra, coriacea, 
supra glabra, v. in nervis parce tomentella, subtus fulvo-tomen- 
tella, nervis lateralibus parallelis confertiusculis ; flores.. . ; pani- 
culm laxre, fulvo-tomentellm, terminales ; folia floralia opposita v. 
subo])posita, rarius alterna, chartacea, elliptico-lanceolata, 1-1&- 
poll. longa, petiolisbrevissimis tonlentellis fulta, utrinque praesertim 
in coati nervisque utrinque prominentibus puberula, obtusa, basi 
rotundata ; drupm ovales, pedunculis sursum incrassatis tomen- 
tellis, nigrescentes, parce adpresse setosce, calyce chartaceo extus 
tomentello glabrescente inclusm et perigonii laciniis dense fulvo- 
tomentosis coronatce.-Siam, Bookit Kathay near KanbJrl. Bbkit ? 
(T e y s m a  n n in Herb. Bog. 5986.) 

This species is nearly allied to LasioetpAo9b ecandena, which latter 
cannot, however, be retained in that genus, differing very con- 
spicuously already in general habit. I t  forms, along with the above 
species, the genus Linoatoma, a v e q  natural group, and easily re- 
cognised at  the first aspect by the two discolourod floral leaves 
abovo the base of the long slender peduncles. Prof. M i  q u e 1 
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in his Supplement to the flora of Netherland's India (Flora of 
8umatra) has established a new genue of TFIY~ZEACE~E, under 
the name of Pailea. I have before me authentic specimens. of 
the type species and lately, when in Burma, I met the same shrub 
growing abundantly in the pine forests of the Karen hills at  eleva- 
tions from 3 to 4,000 ft. I cannot see how the species should differ 
from Xinostoma paucsyib-usn, G r i f f. 
The following is a conspectus of the species of Linoatoma, W a 1 L, 

hitherto known to me. 
Subg. 1. Nectandra (ATectandra, R o x b., Psilrea, M i q.). Glab- 

rous, erect shrubs ; scales 10. 
1. Z.pauctyib-urn, G r i f f., (Psilrea Dalbwgioidca, M i  q., Suppl. F1. 

v. Sumatr. 355).-Leaves small, ohovate, obtuse with a mucro. 
(Sumatra, Singapore and Karen hills in Burma). 

2. Z. decandrum, W a 1 1.-Leaves rather large, ovate-lanceolate, 
d a t e .  (Chittagong and Sylhet). 

Subg. 2. finostoma. Tomentose, scandent shrubs ; scales 5, 2-cleft. 
3. X. aca&~ (Lasioslphm scandens, E n d 1.). Floral leaves coria- 

ceoue, petioles inserted with a broad base to a knob on the pedun- 
cle, and reflexed. (Malacca and Burma). 

The floral leaves differ considerably from those of the following 
species, although the general habitus sufficiently agrees in both. 
They are much longer (about 2 inches long,) in a dried state, 
brownish (not whitish or straw-coloured), rigid, the veins and net- 
venation very glossy above, opaque underneath. 

4. L. Siameme, K u r 2.-Floral leaves thin, chartaceous, the 
petioles equal and not in the least thickened into a knob at the in- 
sertion. (Siam). 

8 CITAMINEX. 

82. Globba Arracanensis, n. up.-Herba perennis 1-2 
pedalis, scapis foliatis ; folia luto-lanceolata, brevissime petiolata, 
5-9 poll. longa, glabra, subtus in nervo basin versus nonnunquam 
parce pilosa ; vagina glabrm, sulcatse, lingulir lato-productl trun- 
cat& laevi ; panicula terminalis, vulgo recurva, glabra, bracteis 
lato-ovalibus obtusis lilacinis lmvibus usque 6 lineas longia munita, 
racemuli breviuscule pedunculati, bracteolis bracteis conformibus 
magnie involucrati ; corolh tubus brevis, albidus, lobi lilacini, 
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labium bXdum, nunc intense aurantiacum, nun(: (casu ?) lntere altem 
lilminum, altero aurantiucurn, 1ol)ulis obovato-oblongis obtusis ; 
filamenturn arcuato-incurvum, longum, lilacinum, nudum ; anthem 
elliptico-oblonga, non marginata, connectivo supra antheram lobuli- 
formi producto ; capsulm ovab ,  calyce amplo 3-lobulato corona*, 
lmves ; semina minuta, nigra, minute pubescentia, millo basi 
parvo albo lacero instructs.-Very common in the Mixed Forests of 
the low sandstone hills of Arracan, in Akyab District. I found the 
flowers and fruits in October, 1869. 

This species so much resembles at  the first aspect Globba epathr- 
Zata, R x b., fJfantisia opathulata, 8 c h u 1 t.), that i t  might easily 
be taken for it ; but it has the panicles terminal on the leafy 
scapes, and no trace of those long subulate (not spstulate, m errone- 
ously described by R o x b u r g h) appendages on both i d e s  of the 
flamentum, and a different anther. 

83. Zypoxia* orchioidae, E n r  z, in M i  q. Ann. Mus. Lugd. Bat., 
IV, 177.-To this species I refer again Franqueeillea major, Z o 1 l., as 
a synonym, although Prof. M i q u e 1 suggests that it rather belongs 
t o  Z. aurea, L o u r., than to the former species. My identification ia 
based upon authentic specimens, and Prof. M i q u e 1 evidently 
mistakes the long slender tube of the perianth for a pedicel. 

84. Didymopleziepalhur, Q r i f f.-I have suggested in Dr. S e e- 
m a n n ' s Journal of Botany, 1866, p. 40, that this species may be 
identical either with Gast,rodia Javanica or Hasseltii. I had since 
an opportunity of seeing B 1 u m e ' s Java Orchide&, from which is 
appears that none of them is identical, but that B 1 u m e himself has 
adopted W i g h t ' s Aplectrum as a distinct genus which, however, 
must give way to the older name of Q r i f f i t h, 

C YPERA CEB.  

85. Anoeporun~ cephalotee f Cyperw, cephalotee, V h l., Enum., 11, 
31 I).-To this belong Cyperw monocephulw, R o x b., F1. Ind. I, 193 ; 

Or, sw Borne wish to write, Hypozys. 
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W a 11. Cat 3441.=d?weporutt~ t ~ w t ~ p k l ~ r ) ~ ,  N E., in Linn. IX, 
287 ; Wi g h t. c.lontr., 92 etc. ; B o e c k. in &t. Ztg. 1869, 23 etc., 
and Trenteyohlia bwiata, B o e c k., in Bot. Ztg., 1858, 249.-The 
genus Anospomm appears to be a good one, representing the genus 
Cyparua amongst HYPOLYTR~.  

How Cypmpallidue, H e y n e (= C. caneacena, V h 1.) is referable 
to the genus A~waporncnl, as proposed by B o e c k e 1 e r, is by no 
means clear. 

86. Chwicarpha aphylla, B o e c k., in Flora, 1858, 20, is another 
of B o e c k e 1 e r ' s supposed novelties, and is to be referred to 
I;qpsronia m~wonata, R. B r. 

87. Scirpodmdron, Z i p  p.-I have lately obtained more fruc- 
tificating specimens of this genus, from which it is clear that also in 
the  Javanese plant the drupes are 6 to 12 sulcate, so that there can 
b e  no doubt of T h w a i t e s' Pandanophy1lu)n coetatuna being really 
identical with Z i  p p  e l  i us '  plant, (See Journ. As. Soc. B. 
XxXvm, 85). 

88. Finakietylis ylin&rocarpa, W a 11, in K t  h. Enum. 11. 
222.-To this belong Fimbr. abjiciens, 8 t e u d., F. Am~ottdi, 
(T  h w a i t., Enum.) and I? e c h i d e s ,  nar. 8. monoetachya, N. E., 
in  W i g h t. Contrib. 97, as well as the superfluous gonue Hie- 
choepra efoliata, B o e c k., in Flora 1860, 11 3. 

C OmiEL YNA CEB. 

89. AnBihtnu ochraceunb, I) a 1  z. var. Grifithii (A. crocea, G r  i f f. 
Not. Monocot. 235),-pltmta variabilis, nunc vix pollicaris et uni- 
flora, nunc 5-7 pollicaris florurnque fmciculia axillaribus termin- 
alibusque, basi ramosa et procumbens ; caules crassi, glabri ; 
vagina supra ciliata ; folia oblongo-lanceolata v. oblonga, acuta ; 
flores nunc 3, nunc 1 lin. tanturn in diametro, ochrucei ; sepala 
et  pedicelli dense puberuli ; petala orbiculari-oblonga, *-I$ lin. 
longa, ochracea, in sicco cyanea ; filaments stricta, fertilium 3 
alternantia longiora ; stylus striatus, violaceus ; capsula 3-quetra, 
eepalorum longitudine ; semina biserialia, perforata, pallida.-Ar- 
racan, very frequent on open grassy pastures round Akyab and 
in the Koladyne valley. Flowers and fruits in October. Also iu 
Tenwerim (G r i f f.)- 

1 a 
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I do not venture to separate this variety from D a 1 z e 11 ' s A. 
ockncet~m upecifically, for there are no other differences except the 
pnbescence of the sepals and pedicels. Some doubt may be raised 
against the identity of an Arracan with a Concan species, as the 
plant hm not yet been found in intermediate stations, but I mot 
with several other Concan plants in Arracan, amongst them abo 

Smititia rlichotonta, D a 1 z. 

90. Leptoclrloa urceolata, R. B r.-A synonym of this species is 
Naatnce humilie, H a s s k., known only by name. Dr. H a s s k a r 1 
had only sterile plants before him, when he proposed the name, and 

misled by the native name, Tjangkorreh diook, (Dimch- 
Zoa Tj'awjKmd being called Tjangkorreh ged6 by the Javanese) 
brought his plant in connection with bamboos. I have seen the 

growing specimens in the Botanic Gardens, Buitenzorg. 
91. Barnbusa atwieukta, K u r z,* in Cat. Rot. Gar. Calc. 79.- 

This species has been identified by Col. M u n r o with the common 
and well-known B. vulgarie, W e n d l., ( B .  Thounreii, K t h.). I do 
not know what may have been sent from the Botanic Gardens, Cd- 
cutta, under that name, but I feel certain that my plant has no- 
thing to do with that bamboo, except that both belong to the eec- 
tion Ischurochloa. I add here the diagnose from my manuscript 
on Indian Ba4l~~sAclL.B. 

B. nuriculata ; Arborea ; turionum vaginm virides, lateribua 
adpreese atrofusco-setosm, ore minute auriculato lmvissimm et 
politse ; folia mediocriter petiolata, subtus scabrescentia; vaginre 
plus minusve sericantes, ore auriculo nudo polito intcnse riridi 
terminatm, flores etc. incognib. Burma, Assam, etc. 

92. Bambllsa Xun~p?~iana (fileha Rztnlphia?la, K u r z, in Cat. 
Bogor. 1866, 20, B. hento, Mu n r o ; B. Anrnhtcssaiza, L d l., B. 
atra, L d 1. ; B. picta, L d 1. ; B. brava, L d 1.). Fruticosa, cullllis 
simpliciter ramosis ; turionum vaginto patentor setosm, ore auri- 
culato rigide fimbriatm ; folia vulgo largissima, spurie semiam- 

* The following remarks on Indian Bambusacea, are for the present restricted 
to  a few species only, particularly thoae in co~lnection with which my name 
hse been mentioned by Col. M n n r o  in his Monograph of that tribe of 
GBAYINEE. 
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pleuica~rlia, subsessilia ; foliorum vaginae ore longe rigideque fim- 
briatce ; spiculm saepe tortuoso-elongah, sessiles v. pedicellatae ; 
florum hermaphroditorum valvula interior in angulis ciliata ; 
anthem lutem ; stigmata alba, purpureo-pilosa. (Diagn. in MS. 
K u r z). This is a very remarkable species which will require a 
separate section being established for it. 

Sect. &Zebu : Spiculm densiiiorm, carinato-compresm, valvulso 
sursum deorsumque breviores, flosculus summus hermaphroditus ; 
rhachillm omnes abbreviatm, persistentes; lodiculm null= ; an- 
t h e r ~  apiculatm.-Oramen fruticosum, habitu valde peculiari a13 
omnibus Bambusis Indicia valde discrepans, foliiaque maximis gnu- 
dens ; turionum vaginm lamink membranacea discreti. (Leleba 
[gen.] R u m p h. et T e y s m a n  n). I had opportunity to examine all 
the Rumphian varieties without exception, some of which, aa L. 
&neuta and L. pbcta would form one of the most charming introduc- 
tions for the European hot-houses, ae they have red, green and 
white striped stems, or have them beautifully mottled with the same 
coloure. 
93. Qigantoclsloa atter, K u r z.-Bambuea atter, H a s s k. - The 

genus Qigantochha cannot be retained, as I will shew on some future 
occasion. Col. M u  n r o writes (in Linn. Trans., XXVI, 125), 
" K u r z, in his notes, identifies this species (Qig. atter/ with S. 
Qapera and B. Bitung, R o e m. et S c h u 1 t., but the latter &c." I do 
not understand this interpretation in which I am said to have iden- 
tified 2 such species, aa those alluded to, which differ toto c ~ l o  ! 
As far aa I am aware I have identified B. aspara with B. Bituny, 
but surely not those two with B. attsr. The one is (sententis 
Munroanii) a De~drocalnnzece, the other a Gigantochloa. I give here 
the diagnosis from my MS.- 

B. aapera, R o  em. et S c h u l t .  Arborea, culmis canescente- 
tomentosis ad nodos valde incrasaatos radicoso-annulatis ; turionum 
vag im adpresse canescente setosre, ore auriculato rigide fimbriatae ; 
lin@a &so-fimbriata ; folia margine scabra ; vaginae foliorum 
albido-hispidso, ore parum product0 hispido-fimbriah ; valvula 
interior in angulis marginibusque dbo-ciliata ; anthem lutea, ; 
earyopsis mucronulata-Indian Archipelago, from the Molucc!aa 
to Singaporr?. 
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94. Oxytmnthra migro-cililata, M u  n r 0.-At leaat 3 species are 
united by Col. M u n r o, of which perhaps only the Javanese speci- 
mens of Z o 11 i n g e r (sine numero) really belong to B. si'gro- 
ciliata, B ii 8 e. My B a m h a  Andamanica ale0 seems to have been 
merged into the same suite of species. I give, therefore, diagnoses 
of the true B. nigrociliata, B ii s e, and B. Ana'umanica, retaining 
a further elucidation of the various species for my revision of 
Indian bambh. 

Bambwa / Ozytenanthra) nigro-eiliata, B ii s e Arhrea  ; tu- 
rionum vaginm adpreese fusco-setosre, ore decurrenti-auri- 
culato fimbriatm ; lamina imperfeda patens ; folia subtus pu- 
bescentia, marginibua scabra ; vaginm adpresse fusco-setom, 
ore minute auriculato rigide hbr ia tee  ; s p i c u l ~  1 - 14 poll. 
longm, curvatm, valvulis marginibua rigide fusco-ciliatia ; v a l d  
interior in angulis a medio fulvescente v. albido-ciliata ; stigmata 
purpurea.-A large species, resembling B. atter so much that it 
is diflicult to distinguish it, when out of flower, or destitute of 
young shoots. 

Bmrhbuaa Andanraniea, K u r n, in And. Report.-Arborescens ; 
turionum vaginm adprease atrofueco-setom, ore minute auricdato 
nudee, auriculis intense viridibua politis ; folia glabra, marginibw 
wabriuscula ; spiculm polliearm, strictiuaculm ; valvulis margini- 
bus rigide atrofusco-ciliatis ; valvula interior in an@s parce pilo- 
eula ; antherm purpurem ; stigmata alba. 

95. dieloca~~nn gracilia, K u r u;, spud M u n r o, is Schizo~tach~um 
chilianthun+, (Chloothmnua dilianthua, B ii s e). The difference 
between Melocanna and Schizoataolryum rests entirely in the fruit, 
and not in the absence of the upper palea, as suggested by Col. 
M u n r o .  

96. Xilocanna Zbllingeri, K u r z, = Schizoatachyum Zblldtzgcri, 
8 t eud.-Here is another mixtuw of at least 3, if' not 4 well 
marked species. Had Col. M u n r o had an opportunity of observ- 
ing the growing plants, he would never have thought of u n i w  
them. What would the Javanese say, if they were told, that their 
bambic irattkn, mayang, sirit kdd6 and b61G were all the same ? 

Schkoatachyum Zbllingeri, 8 t e u d., P1. VII, Fig. 2. Arbores, 
culmis 2-poll. crassis ; turionum vaginm adpresse-mtolwe, ore 
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auriculato longiseime fimbriatm ; lamina imperfects erecta, 
ventricosa; foliorum vaginm glabm, ore auriculato longissime 
(6-80 lin.) fimbriatm ; spiculm 3-4 linearea, flosculo penultimo 
hermaphrodito ; valvula exterior fl. h e m .  marginibnrr 1mvk ; 
1odicu.h nulls ; antherm virescentes ; stigmata alba. 

Schizoatachyum brachycladum, K u r z, P1. VI, Fig. 2. (Melocanna 
b r a c h y c l ~ ,  K u r z, in Cat. Bog. 1866, 20 ; bl. fillingeri P. kachy- 
c W ,  M u n r o, 1. c. 134,--certissime non K u r z).-Arborea, culmis 
brach. hum. crassis ; turionum vaginm adpresse setosm, ore minute 
auriculato fimbriatre, lamina imperfeda ventricosa; foliorum vagi- 
nm? albido v. fulvescente setulosm, ore auriculato longiuscule (4-6 
lin.) fimbriatre ; spiculm 4-6 lin. longs, flosculis duobus sum- 
mi8 hermaphroditis ; valvula exterior marginibus ciliata ; lodiculm 
ciliatro ; antherm purpurem, dein lutescentes nigro-marginah ; 
stigmata a1ba.-A bambh of a very peculiar habitus, growing to a 
height of from 30 to 40 ft., with the lateral branchings very short 
and meagre, hardly 3-3) ft. long. 

Schizostachyum hgiepiculatum, K u r z, P1. VI, Fig. 1. (Melocanna 
hgespicuhta, I( u r  z, in Cat. Hort. Bog. 1866, 20 ; bl. Zollingeri, y 
Eongespdculata, M u n r o, 1. c. 134, haud K u r z).-Fruticosa, culmis 
digit. crassis ; turionum vaginm adpresse albido-setulosm, ore auri- 
culato setoso fimbriatm; foliorum vaginm glabm, ore auriculato 
rigide-fimbriatre ; spiculm ultra pollicares, flosculo penultimo 
hermaphrodito ; valvula exterior fl. hermaph. marginibus lmvis ; 
lodiculm nullm ; antherm lutescente-virides ; stigmata purpurea. 
-An elegant dense shrub, with very long usually semiscandent 
slender stems. 

[Pl. VI, Pigs. 1 and 2, shew the upper parta of the sheathes of 
the young ahoota of Schizoetachyurn longbpiculatum and of Sch. k a -  
chycladum respectively-(both natural size). The leaf-sheathes 
above the hoots  belong to the figures of the aheathes just below 
them.-PL VII, Fig. 2, is the upper part of the sheathes of ScR. 
fillingeri.] 

97. dlelocannn ? Kurzii, M u n r o, 1. c. (Bmb. echisoetachyoddss, 
K u r z, in And. hport)=Teinostachyutn achizostachyoides, K u r z, a 
species nearly allied to T. nttenwtum, M u n r 0. 
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98. Bee.sha eelcynnlbsittaa, K u r x, apud M u 11 r o, 1. c., 146= 

ScRizoatachy~~~~ elegantiaaimtma, K u r z. 

99. Salcinia iarerticillata, R o x b., in McClelland Calc. Journ. 
of N. History, IV, 469, and S. elegana, H a s s  k., are both identical 
with Salvinia natam, H o f f m. 

100. Xalailea er08UJ W i 11 d., a plant which grows abundantly 
in Bengal in dried-up rice fields &c., is a state of growth (not only 
a variety) of 64. quadrifoliolata, L. Prof. Al. B r a u n attempted to 
distinguish amongst many other supposed species alao these 2, 
considering among others aa a distinctive character the form of the 
pedicek, whether they were more or less grown together, &c. I 
have observed that all my specimens of iti. eroaa, however small 
plants they mere, with the leaflets very coarsely toothed, invariably 
turned within 3 or 4 weeks into robust and largo specimens of di. 
puadrz~oliata, with quite entire leaflets, whenever put in deep 
water. 

FILICES. 

101. Belnionitia Zollingeri, K u r z, in Tydsch. v. Nod. Ind. deel 
m, 400-H. fronde membranacel dispari ; sterili ovali-ob1ongi~, 
obtueiusculii, basi cordata, attenuatl, repandl ; fertili subhyalin2, 
stipitatb lineari-lanceolatl, undulatk-Hab. in Java, probabiliter e 
Banj ilmangi in hort. Bogor. attulit Z o 1 1 i n g e r.-Caudex 
obliquue, crassus, radiculis crebris firmis obsitue. Frons dispar ; 
fi-ondes steriles rosulah, ovali-oblongse v. oblongm, obtusiusculm, 
baai quidquam attenuatttl cordatm et crispatae, membranacem, 
lmta virides ; stipites breves, paleis brunneis linemi-lanceolatis 
dense vestiti. Frons fertilis linearis v. lineari-lanceolata, wumina- 
ta, basi decurrente, stipitata, undulata, 2 poll. longa, 3-4 lin. lata, 
s~ihhyalino-herbacea, lutescente-viridis ; stipes pollicaris, herbacous, 
pennm corvinto crassitie pnlois brunneis secedentibus adspersus. 
Sori subcontinui. (K u r z, 1. c. 400.) 

&fr. J o 11 n S c o t t, in his list of higher cryptogani~ cultirated in 
tho Bot. Gnrclons, Calcutta, quotos this specios RS an -1wo~tichrlttt~ 
srct. Q y n ~ n o p i o  i w ,  hut a mcro supc.rfic.inl oxn~nination of tho plant 
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shows that it cannot be referrod to that genus. I t  is, as a species, 
evidently allied to E. hnceolata, H o o k. 

[Pl. V, Hmionitis Zbllingeri, K u r z, Fig. 1, whole plant, 
natural size ; ; fig. la, a portion of the sterile frond, fig. 2b, a por- 
tion of tho fruit-bearing under surface of the fertile frond,-tho 
sori are removed. f i e  2 latter figures magnified.] 

L YCOPODIACEB. 

102. Salaginella imbrkcatum (ought to be itnbricata, as is also the 
case with S. sernicordatum, aristatum, tc.), J. 8 c o t t, in the list of 
higher Crypt., 62,-is probably S. tenelha, S p r i n g. Tho var. a. 
normala (loc. cit.) is the same as S. Bslnrywd, S p r i n g, and the 
var. p. wectuvn (ibiden) differs in no way from S. Jzwghuhniana, 
S p r i n g .  

A LIST OF BIRDS OBTAINED IN THE I(HAS1 AND NORTXI C A ~ ~ B  
HILLS, by Major Q o D w I N  - A u 8 T EN, F. R. Q. S., Deputy 
Supdt. Tbpographical Survey of India. 

[Received l a t  January, read 6th January, 1870.1 

The following list of Birds obtained in the Khasi Hi11 Ranges 
i~ here given, that it may prove useful to Indian Ornithologists, 
intereeted in the range and distribution of different species ; for i t  
adds, as might be expected, very little to our previous knowledge 
of the Bird8 of India in general, thanks to the researches of B 1 y t h, 
J e r d o n and others. I n  the N. Cachar Hills, we have arrived 
at the confines of a Natural Province, the Indo-Chinese, where, 
i t  may be expected, a great commingling of purely Indian, Hima- 
layan and Chinese forms talres plncs ; with many it is probably near 
the extreme western Limit of the one, and the extreme oastern of 
the other. I n  the Burrail range,--80 little known to us, and almost 
unknown to the Naturalist,-new species it was thought might be 
found, and this hope led me to enter on a pursuit I had never be- 
fore taken up. I n  possession of Dr. T. C. J e r d o n 's  volumcfi 
on the Bird8 of India, this pursuit soon became one of intense 
interest, which relievod the monotony of tho hours pnssed buried 
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in the forests of that range, and the miles a surveyor daily march- 
es through them. To Dr. J e r d o n  I owe many a pleasant hour, 
and much valuable information, that I should never have otherwise 
known, and I only trust that, as in my own case, the " Bird of 
India" may lead others in the same way, to firet take an interest 
in, and then collect specimens in the regions they may visit ; only 
thus can me appreciate the  labour^ of the many Naturalists who 
have worked before ua. 

I have followed Dr. J e r d o n ' B classification throughout, and 
those birds not included in his purely continental Indian fauna, 
have been placed under the numbere of their nearest allies. In 
most cases, these birds are mentioned in the above work. I 
must here acknowledge the very great aid I have received from 
Dr. J e r d o n, who haa named many doubtful species, and eome 
that I had been unable to identify. 

All measurements taken from the fresh bird have been given, 
with differences of colour &c. noted. In the case of rare birds, a 
description haa been added, for the information of those who may not 
be in possession of original Ornithological works. The preaent list 
contains 207 birds, and I hope to add hereafter, from time to time 
to it, and thus complete the birds of these Eaatern Hills. Should 
circumstances prevent the carrying out of my present intention, 
such aa the removal of the Survey to some other part of India, I 
only hope that some one else may take up the work and finish the 
series. 

Order, BAPTORES. 

17. Tinnunctclue alaudariw, B r i e s. 
Sub.-Fan&. ACCIPITRIN~E. 

22. Astur ( fiphospizu) tritlirgatus, T e m. 
A fine live ~pecinien of this bird caught by the Nagas of Bsau 

waa brought to me and was kept some time in confinement. The 
diurnal f d e s  of this order are not by any means numerous in the 
North Cachar Hills, and I do not remember ever having seen the 
common kits. A large Eagle waa occasionally seen near the high- 
er peaks of the Burrail, but never ventured within shot. 
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Sub.-Fam. A Q ~ B .  
34. Limnaatw nirew, T e m. 
39. &ihnin cbela ,  D a u d. 

Sub.-Fam. MILVLHE. 
55. Hdiaetur Indue, B o d d. 
Feet yellow, irides dull yellow, extent 47 inches. 
56. M i h  Govinh, 0 y k e s. 
This bird is not a visitant to Cherra, until rains begin to cease, 

early in Beptember. 
58. Baw lophtse, C u r. 
Only one specimen of this handsome bird was seen and shot at 

the head of the Jhiri, the country being al l  dense forest for miles. 
Length14 inches; extent 30"; wing 9%"; tail 5)"; plume 2)"; 
tarsus 1"; spread of foot 29" ; irides inner circle madder brown 
shading off into pink grey. Primaries 3rd and 4th the longest. 

Fanlily, S~mclrnas. 
61. Strixcandih, T i c k e l l .  
Obtained on the border of the grass country near the Kopili river. 
75. Ephialtee knpei, H o r s f. 
Dr. J e r d o n, who saw this bird, pronounced it to be E. hmpigi, 

resembling the Malabar variety ; I had set it down as pennatus var. 
It certainly ia a very rufoua type of the former named species, and 
as these birde differ so much in plumage and size from various locali- 
ties, I give a description taken down before the bird was skinned. 

Above, chesnut rufous, feathers on top of head black shafted, bar- 
red black and dusky rufous on back, scapulars edged white on outer 
web with a subterminal black spot. Primaries distinctly barred 
with white and rufoua, having narrow black lines bordering the 
white bars of the outer web, inner webs greyish black, breast a 
paler, but rich, tint of rufous, indistinctly spotted with black,-per- 
haps streaked would be most correct ; more white on belly, the under 
tail coverts being pure white ; legs rufous to end of tarsus, tail 
barred dueky on outer feathers, with h e  black on the two central. 
Buff brown, feathers barred black and tipped brown. Irides light 
golden yellow, bill pale yellow, legs almost white or palish flesh 
colour. Length about 8 inches : extent 18)" ; wing 5.8" ; tail 3)" ; 
tarsus 1.3". 

13 



.7 6. A t h s  Brama, T e m. 
79. A t h e  c u e u ~ a ,  V i g o r 8. 

&a%?., INSESSORES. 

Fam. Hismm~. 

82. Xirundo mutaca, L. 
Breeding at  Asalli in April in the high roofs of the Naga houses. 

The specimens shot were small, only 12 inches in extent. J e r d o n  
mentions this bird as arriving early in July in Upper Burma; 
they thus probably breed along the whole line of high hills &m 
the Burrail and Patkoi ranges into North Burma etc. 

102a. Cypeelw teclorum, J e r d o n, Proc. Asiat. Soc. Bengal, 
Feb., 1870, p. 61. Differs h m  0. bataaaiwia, Gt r a y, in being far 
darker with a shorter tail, the feet and claws of the latter species 
being also much stronger and larger. Dr. J e r d o n, to whom I ' 
gave a specimen of this bird, pronounced it at  once a different 
species. 

This little Swift was numerous in the Naga villages around 
Asalit in March and April, and was then breeding in the roofe 
of the houses; a nest that I obtained was attached to the up- 
per surface of a kind of palm leaf, in the thatch of a house ; it is 
a neat very shallow construction of a f l d y  grass seed, stuck to- 
gether with saliva, a feather or two intermingled with the grass. 

The eggs were two in number, pure white, resting against the 
lower side of the nest, which is just of sufficient depth to retain 
them, so that the parent bird can hardly be said to sit on her egg8 
in the nest, but rather hangs on to it, in apparently a most uncom- 
fortable position, and how the young when hatched remain with 
safety in the nest, it is difficult to understand, unless the power of 
hanging on by f i e  claws ia thue early developed. The nest is about 
23 inches in diameter. 

On the Peak of Hengdon at the head of the Jhiri river, at  
an elevation of 7000 feet, the ridge on ita west face being almost 
perpendicular for several 100 feet, a very large Swift was com- 
mon, flying with great velocity, it may have been Acanthylia cauda- 
cuta, L a  t h., but I was unable to bring one down ; they shot pset 
like lightning and often well within shot. 
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Family, TROGONIDB. 
11 6. Harpactes Hodgsmi, (3 o u 1 d. 

Family, &ao~mrs. 
11 7. Maropa viridie, L i n., extent 1 1) inches. 

Family, COR~CIADB. 
124. Cbraciae aflnia, hf c C 1 e 1 1 a n d. 

Family, HAL~ONIDB. 
127. Balcyon Qurial, P e a r s o n. 
134. Alcddo btmgalmw, (3 m e 1 i n. 
Not often seen in the higher hills, I obtained one at  the head of 

the Jhiri. A large species was noticed once or twice in North 
Cachar. 

136. Gryle mdk, L i n n. 
Family, EU~&IXDB. 

138. Psarisomw Dalhusia, J a m e s o n. 
This bird was common at the head of the Jhiri river, 20 or so 

together in the heavy jungle, and by no means shy. I t  is a smaller 
bird than the size given in Jerdon, though agreeing precisely in plu- 
mage ; it is a truly beautiful bird. Length 10 inches ; tail 4"; wing 
4"; tarsus 1.2"; bill at front Oe65", breadth OS70", height 0'35". 

139. Serilophue rubropygia, H o d g s o n. 
I obtained two specimens of this bird, one having a fine collar of 

shining white. 
Fatnily, BUCE~OTIDE. 

146. Acsros nipalmis, H o d g. 
Whole body black with glossy green tinge on back and winga, 

only the tips of the four first primaries and end of tail, for 6 inches, 
white. Head well covered with long hairy black feathers, drooping 
backward down the neck, feathers above the tarsus, very long and 
alightly tinged with rufous ; nacked space on throat vermilion, 
heart-shaped, bounded on throat by a narrow grey Llwk band, 
confined to the base of the lower mandible and side of neck; 
around the eye blue, under eyelid pink ; eyelashes well developed ; 
beak curved and very pointed, no casque ; colors pale waxy yellow 
with two well marked black bars at  base of upper mandible, the 
lower hae a pale soiled appearance for about 1) inohm. 

Length 3 feet G inches ; wing 16 inch- ; tail 1 foot 5 inohee. 
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Length of bill to gape 6) inches, girth 7f ; foot from fore claw . 

to hind claw 4f ; tarsus 22". 
1460. Rhyticaroe plicatus, L a t h a m. 
The whole of the head, neck, back, breast, and wing black, with 

a green sheen. Head finely crested with a plume of black hairy 
feathers, tail all white. The naked space on the throat pale green 
and blue with an indigo band ; orbital skin dull red ; mandible pale 
waxy buff, casque small, irides pale brown, feet yellow, claws blnck, 
strong. Length 3 feet 2 inches ; extant 5 feet 2 inches ; wing 18fn 
inches ; tail I", spre-ad of foot including claws 5 inches ; mandi- 
ble 6*", its girth at base 8", depxh 3"; this bird was shot at  Garilo 
near Asalu where the hornbills were particularly nluneroua in 
January and February ; in May very few were to be seen. The 
h ' q t g a s  are very clover bird-snarers and brought into camp great 

numbers of birds for sale, among them a few Hornbills, of other 
birds Barbeta were particularly numerous. 

146b. Aceroe PI sp. indet. Yellow throated Black Hornbill. 
Whole of body and wings black with a tinge of blue; neck, 

extending from over the eyes, and tail pure white. From the 
base of the upper mandible a line of reddish brown feathers 
commence, and widening and lengthening tficse cover the whole 
of the back, part of the head and neck, merging into a black 
line as it approaches the back. Orbital skin pink, eyehhea 
long, irides a bright red, like red sealing wax ; naked part of 
throat bright yellow ; casque s~nall with seven indistinct ridges 
pale colonred-separated by black bars, baae of both mandiblee 
barred in same manner, the bars being narrow ; this thickening 
at  base of the bill extends for 2) to 3 inches. Qeneral colour of bill 
greenish white. Length 3 feet 9 inches, expanse 5 feet 4 inches ; tail 
1 foot 1 inch ; wing 19 inches ; bill to gape 9 inches ; depth 39", 
casque 34". 

146c. A?wrhinw galeritua, T e m m. (Je r d o n B. of I, p. 252). 
A. carinutw, B 1 y t h, is the young of this ~pecies. 
The whole of the upper parts of a pale slaty grey, having in 

certain &ghb a greenish tinge, throat and sides of neck white, 
dull rufoua on the breast and belly, thighs and under tail coverts. 
Primaries greenish blnrk, tipped and barred white, a white spot 
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formed by the tip of the outer wing coverts, the base of primaries 
being also of this colour ; secondaries edged whitish, tail tipped 
white, centre feathers same colour as the back. Bill yellowish white. 
Length about 3 1 inches ; wing 13" ; tail 13" ; bill to gape 41" ; 
depth 2" ; measurements taken from etuffed specimen. 

fiz%e, SCANSORES. 

Family, PSITTAOXDE. 

149. P ~ l d ~ 9 8 d s  r08a, B 0 d d. 
150. Paldornie echieticepa, H o d g s. 
152. Pa200rnie Javanicese, 0 s b e  c k. 
153. hriculw vernalis, S p a r r m. 
Differed slightly from J e r d o  n ' s description, the beak waa 

bright red, not dark yellow, wing and tail dark green, the tinge of 
blue being very faint ; feet orange. 

Family, PIUIDE. 
155. Picua niajoroides, H o d g s o n. 
Breast and belly are decidedly bull' yellow, not isabelline. Length 

9s" ; extent 15" ; wing 4#" ; tail 3f" ; bill I#", qread  of foot 2" ; ehot 
on Hengdon Peak. 
157. Piw Macad, V i e i l i .  
Length 8 inches ; extent i3" ; tail 3" ; bill 1". 
163. Yi6ngz>icus rubricatua, B 1 y t h. 
162. Yt~ngipicue pygmaw, V i g o r s. 
166. Chryrocolaptea eultanew, H o d g. Length 13 inches. 
173. Chry~pholegtnafla~inucha, (3 o u 1 d. 
The lining of mings in this specimen is pale brown. 
174. Chrysphbolagmcs clrlorolqphua, V i e i 11. 
186. Phia innominata, B u r t o n. 
187. hiaochraceo, H o d g s o n .  
Shot near Nenglo, ha16 hills, in February in scrubby jungle ; 

differs somewhat from J e r d o n  ' s description and may be Picumnua 
abnomie, Tem.  Rich ferruginous on breast, belly and nape, 
darker and greener tinge on back, linings of wings pale blue grey, 
irides crimson. 

Family,  GALAM MID^%. 
1 9 1. Negnlait)m virm,  B o d d. 
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192. Megalaima Hodgaoni, B o n a p. 
At Asalh it L found at 3,600 feet. The specimena, I obtained, 

had the vent and under tail coverts of the same green aa tho lower 
breast ; bill fleshy pink, tip of upper mandible dark. 

195. Cyanops Aeiatica, L a t h. 
196. CyanvpsBanklinii, B l y t h .  
196a. Cyanops cyanotis, B l y t h .  ( J e r d o n ,  l .c. ,I ,p.315).  
Has a crimson patch at  back of occiput, no crimson at base of 

lower mandible as in the next species, in which it is orange. 
Family, CUOULID~E. 

204. Cuculua etriatue, D r a p i e z. 
Length 13 inches, wing 8" ; tail 6 r .  
209. Polyphaeia tcnuiroetrie, G r a y. 
Length 99 inches ; extent 12&" ; wing 4$" ; tail 5f ; tarsus + ; 

bill at  front 8". 
214. E~idynamye orientnlie, L i n n., a female measured in length 

15 inches ; tail i". 
2 15. ~a?aacloetot~&zie iristie, L e s s. 
218. Cetttropua t iridis,  S c o p o 1 i. . 

Family, NECTAR IN ID^. 
223. Arachtwthera rnagna, H o d g s o  n. 
225. Ai'fhopyga wlilee, H o d g s o n. 
No scarlet in the tail feathers whatever, below the breast dull 

green grey, no tinge of brown, if tinged at  all it is with yellow 
down the centre. Length 5 inches ; bill #", wing nearly 2kn. 

229. &lropyga A71pnle-luia, H o d g s o n. 
231. Xtlropyga eaturata, H o d g s o n. 
Length 43 inches; scapulars, interscapulars, side of neck and 

back maroon, a very marked band of yellow on the rump ; in all  

other respects it agrees with J e r d o n ' s doscription. 
23 1 a. Anthreptee-sp.-? 
A single specimen was obtained at  Teria Ghat and shorn to me 

by Dr. J e r d o n in Decembor 1869. Head and upper back rich 
metallic green fading on lower back, but strong again on upper 
tail coverta ; wing and tail black, the shoulder of the former haa a 
tinge of blue, outer odges of centre tail feathers metallic green, 
ear coverts rich purple lake, with a streak on the side of the neck 
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metallic magenta ; chin and throat rufous, or sienna ; rest of lower 
plumage bright canary yellow. Length 4.4 inches ; wing 2.05", 
tail 1.7" ; bill black, length at  front -55" ; legs dmk brown, 
tarsus -65". 

236. B i c m m  caccineum, S c o p o 1 i. 
241. Nyzanth ignipectzcs, H o d g a o n. . 
My specimens also have a black streak down the centre of the 

abdomen, commencing at  the red patch on the breast. 
251. Sitta cinna~no9nemmtris, B 1 y t h, lateral tail feathera deep 

black, not the centre ones. 
252. Sitta formoaa, B 1 y t h. 
Bill grey black ; lower mandible pale grey a t  base ; feet with 

pale yellow soles. I only obtained one specimen of this rare and 
lovely bird at  Asalh, evidently as rare on this eastern side as in 
Sikkim. 

253. Dendrophila frontazi8, H o r  a f. 
FamiZy, UPUPLDE. 

254. Upupa epopa, L i n n. 
This is a rare bird on the Burrail range. 

Family, LANIADB. 
258. Laniua tephronotecs, V i g o r  s. 
262. Laniua arenalr'w, B 1 y t h. 
263. Tephrodornia yekica, H o d g e o n. 
267. Eemzjua cqitalka, M c 0 1 e 11 a n d. 
Bill black, legs dark brown. Length 5 inches ; wing 2& ; tail 

2)" ; tarsue 0.45". 
269. Volcoci~.ora melaachiafos, H o d g s o n. 
270. Graucizlua Nacei, L e s s o n. 
Irides rich brown, not lake ; a narrow edging of pale grey on 

the primaries. 
271. Pericrocotue specioaua, L a t h am, 8 obtained. 
272. Pericrocotua $urnmew, F o r  s t e r. 
273. P. keviroatrie, V i g o r s. 
274. P. aolarig, B 1 y t h. 
275. P . roaeua ,Vie i l lo t .  
Length 7f  inches ; wing 3.a' ; tail 4". 

278 bia. Dicrurua longua, H o r s f. 
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280. Dicrurua longicaudcatw, A. H a y. 
282. Chaptia m a ,  V i e i 11 o t. 
Length 9% inches ; wing 5" ; tail 49" ; exteut 14" ; tarsus 8" ; bill 

at fiont )'. 
284. Edoliua para.da8eu8, L i n. 
287. Artamue fwnce, V i e i 11. 
First seen at  Am115 in April, generally flying about leafless trees, 

in the clearer parts of the country. The birds were breeding in Ca- 
char in April and May, the young sitting out on the palm branches. 

290. dlyingra azure@, B o d d., both 8 and 9 obtained. 
29 1. ~eucokrca fwcoventris, F r a n k 1 i n. 
Thejve outer tail feathers tipped dull white, decreasing ; leg5 

brown. Length 7# inches ; extent 8f" ; wing 3" ; tail 4t" ; bill in 
front #" ; tarsus #". 

294. Cirelldorhynx hypocantha, B 1 y t h. 
Under side of bill orange. Length 4) inclles, extent 6&", wing 

2 f ,  tail 2*", legs umber brown. 
295. C!ryptoloph cinereocapi~~a, V i e i 11. 
A specimen obtained at  Cherra was bright yellow. 
296. ne#richlidon fuliginosue, H o d g. 
I n  the young bird the head was spotted with white, a white circle 

round the eye, edge of secondaries and wing coverts pale fer- 
~ g i n o ~ ,  finely spotted with various shades of white and dusky 
brown on breast, albescent on belly and lower tail coverts, feet 
feeble, wing measured 3 inches in my specimen. 

301. Eumyias melanopa, V i g o r s. 
308. Cyornis mngniro8trh1 B 1 y t h. 
The descriptiori of a female has only been hitherto made. Dr. - 

J e r d o n to whom I showed my specimen pronounced it a male, 
and of which no specimen would appear to be in the Asiatic Muse- 
-, Calcutta, m r  in the British Museum. I procured but the single 
specimen at halli,-the description is as follows :- 

a ,-above dark verditer blue, paler and brighter over fore- 
head and eye8 ; shoulder of wing, chin, throat, and breast rich 
ferruginous, fading to fulvescent on lower breast, white on belly 
and under tail coverts ; wings pale black, edged pale verditer. 
Beak long and straight, well hooked, rictal bristles rather short, 



nareal well developed, irides dark brown. Legs pale 5esh oolor, 
tarsus ehort, inner toe the shorteat; claws moderate; length 6 
inches, wing 3.3", tail 2l", tarsus &", bill at  front f. 

3 14. Niltava eundara, H o d g. 
Bather a common bird about A d u .  
315. Niltava diocgrymw, B u r t  o n. 
316. Niltaoa grandie, B 1 y t h. 
3 19. Siphs'a ~trophiata, H o d g. 
321. Stphia eupsrciliaria, B 1 y t h. 
Obtained on Hengdan Peak, 7,000 feet. 
323. Eythroeterra h u r a ,  Q m e 1. 

Family, M E R ~ S D B .  
327. Tasia euatanso-ooronata, B u r t o  n. 
Hengdan peak, at  7,000 feet. This bird haunta thick and low 

bnzrhwood, and ie difficult to shoot in euch cover ; it emits a loud 
rather musical note from time to time, as it hops f bough to 
bough. The description in J e r d o n ' s work being short, I give a 
fuller. Hinder part of head and back olive green, the feathers 
&owing grey below when ruffled, front of head and ear coverts 
bright rufous, under throat bright yellow fading and becoming of a 
green tinge on belly, side, and thigh coverts ; wing and tail green 
grey. Bill red brown, dark yellow below. Irides dark brown, legs 
brown 

328. Taia ayanivsntor, H o d g., a dark streak from the eye over 
the ear coverta. Length 34 inches, wing !Z', tarma 4 . 

329. %epyga equamata, a o u 1 d. 
Tail of only 4 minute plumes and verg. short, tarsus 1 inch long, 

q r e a d  of foot I+", bill pink grey, eye large, iridee dark brown ; 
length 33 inchee, extent 6Bn, wing 2%" ; obtained on Hengdan Peak, 
7,000 feet, in thi k underwood. 

330. Pnospygapilla, H o d g. 
331. Pnoqyga cadata, B 1 y t h. 
332. Pnobpyga longicaudata, &f o o r e. 
Obtained at  Cherra Punji in July. The feathere are margined 

with black on the head and back of neok only, and with faint 
s h a h ,  winge and tail dull rufous brown. Length 4# inches, wing 
2 , tail 2", tarsm 0.9", bill at front 0.2"' 
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The exact locality for this bird appears to have been hitherto 
very doubtful ; Moore must have received his specimens from these 
HillE also. 

336. Brachyptaryx N i p a h i s ,  H o d g. 
337. Brachypteryx hyperythra, p , J e r d o  n and B 1 y t h. 4 
This bird was pointed out to me by Dr. J e r d o n as  roba ably a 

male of the above species. A single specimen was formerly obtnined, 
a t  Darjeeling and as the bird is very rare I append a description. 

$.-The entire plumage of a dull indigo, a white streak above the 
eye, extending from the base of the upper mandible. Primaries 
dusky black, tail black, wing 2.6 inches, tail 2', tarsus 1.1 5". shot  

at  Asflu. 
338. B. mralis, B 1 y t h. 
Wing 2.5 inches, tail 2") tarsus 1.3") bill at front -55'. 
343. Mykyhonwr Temminckii, V i g o r  s. i 
Called " Simt6ng1' or '' Smelling bird" by the Khasias, perhape 

from being a coarse or dirty feeder. 
344. Hydrmis Nip&&, H o d g. 
347. Hydrobata Asiatics, 8 w a i n s o n. 
351. Petroc088yphw cyanaus, L i n. 
358. Turdus chrysolaus, T e m m. 
9 Obtained at  Cherra Punjl. 
Whole upper part pale olivaceous, darker with brown on the 

head, a pure white supercilium, a dark band from base of lower I 

mandible fading to side of neck, chin and throat white, breast 
pale buff, lower breast and belly white ; the buff color extends 
along the side under the wing. Quills dusky, olivaceous ; bill black 
above, yellow below. Irides dark brown, legs dusky yellow, 8018 
of foot yellow. Length 94 inches, wing 5", extent 14: tail 3in, 
tarsus 1.2". 

The measurements of this specimen are much larger than those 
given in the " Birds of India" and the bird being rather m e  I 
have added a description. 

361. Merula Boerlbod, L a t h. 
364. Plawtimcs rujoollie, P a 11 a a. 
Length 9+ inch, wing 5.3", tail 4-17 tarsus lS3", bill at front 0.7" 

8upercilium paler than the rest of the f e r r W o w  coloring, 
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365. P&mtinra abrogda&, T e m. 2 
370. Orminckz mo~~ssima, B 1 y t h. 
374. Paradozmw gubtk, H o r s f. 
Shot a t  h 6 l u  in January. Bill dark yellow, legs slaty green. 

388. Akz@e N@alensw, H o d g. 
This bird has a conspicuous white ring round the eye, not men- 

tioned in the description. Bill grey, feet pale fleshy pink, irides 
light brown. Length 5 inches, extent 63", wing 22", tail 2)", . 
~ U B  0.8'. 

391. Stachyrie nignkqe, H o d g. 
Irides pale pink. Length 5 inches, extent 6p, wing 2.4", h w s  

-85". 
393. Stachyris m$ccpa, B 1 y t h. 
Irides light red. Length 43", wing 2", tail 2', tar- 'lo", spread 

of foot 14". 
394. Stachyria chyaaa, H o d g .  
395. Xizornis mbicapillue, T i c k e 11. 
A bird which I have little doubt is this speciee wm obtained in 

the Jatinga valley, near Parie Ghat in dense bambfi and under- 
wood jungle ; about 12 or 15 were together. The dimensions are 
smaller than those given in J e r d o n ' s book, and it differed in 
a few points. 
Bill blue grey, legs pale horny yellow, feet stronger yellow. 

Iridea pinkish buff. Length 5 inches, wing 2.1n, tail lg", tnrsm 
0.7". 

396. TYmaliapibab, H o r s f .  
Lower tail coverts of the same pale ferruginous as abdomen, 

slightly tinged with olivaoeoue ; tail very distinctly b a n d  
399. ?ellorneum rujcqs, S w a i n s o n. 
Tail with every feather tipped whitish. 
40 1. Pomutwhdnow~ Phayrei, B 1 y t h. 
Length 9 inches, extent 10f, wing 3'4", tail 4an, tarsus 1-45', bid 

1.15". Irides pale yellow. This bird I noticed running up the 
boughs and hunting over them in the crevices of the bark with all 
the habits of a creeper or nut-hatch ; obtained a t  Cherra Punji. 

402. Pomatorhinua achiaticepa, H o d g. 
405a. P. i U c  ClelEandi, J e r d o n. 
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This bird was first recorded in my M8. List as P. srythrogenyys 
of Q o u 1 d, but differs from this species by its much 8h-r bill. 
I t  was named and sent to (30 u l  d by Dr. J e r  d o n, who first 
discovered it in the IChasi Hilh, but I believe i t  has never yet 
been described. I, therefore, give a description and measurements 
from the freoh specimen. 

Plumage generally dull throughout, back olivaoeou~ with 8 

brown tint, tail coverts rusty. Throat and breast white, the former 

dingy, upper part of breast spotted faintly with greeniah brown. 
hides pale yellow. Bill much curved, blunt, no notch ; legs dull 
brown, strong. Length 9 inches, extent loR, wing 3.2", tail 3@ 
tarsus I f .  Spread of foot 1 -P,", bill to gape 1.2". 

Obtained at Nenglo beyond AsBlu, under the Burrail range. Dr. 
J e r d o n informe me, it is by no meaw rare near Nbroghur, 
Aesam. 

407. Q m u ~ a x  hco~ophue, H a r d. 
4 12. Garrulaz psctoralie, Gt o u 1 d. 
4 13. G. numili$er, a o d g. 
4 16a. T r o c h a ~ t v o n  racjicapilleua, B 1 y t h, 
Shot on Hengdan peak. Back dull olivaceoue, tap of head rich 

madder brown, darker under the throat and ear cover&. Breast, 
back of neck and upper back finely mottled with s d e  &sped 
black brown spots, these spots srnaller on the breast and belly. 
Thigh coverts olive green with a yellow tinge ; forehead, lorea and 
round the eye grey. Primarim, secondaries and tail rich chrome 
 ello ow green, the first pale black on inner web ; four last secondaries 
edged with grey green at  tip. Scapulars m w n n e  brown. Irides 
grey, legs pink brown, under tail and inside win@ green black. 

Length 104 inches, extent 12Sff, w i r g  4f", tail el', k s w  IS", 
spread of foot 2". 

420. 1: 8grmmalum, o u 1 d. 
421. xrufogarlars, G)ou ld ,  ? ?  
My specimea diffem in being olive, intarmingled with hlwk oq 

the cap. Teil  ah broad black band, tipped rustg, outer edge of 
~rimariee pale ochre, feint d o u  spot in front of eye, ear oovertp 

 ale rufescent. Bill grey, legs pale grey, orbital &in dark blue. 
Length 9 inches, wing 3.6", tail 4#", tareus 1-45". 
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422. !ikochabptmon p h i c a m ,  o u 1 d. 
422 a. Trochalopteron Auateni, J e r d o  n. 
This bird wae pointed out to me ae new by Dr. J e r d o n 

to whom I handed it over to desoribe; he hae done in 
the Ibis. To complete here the account of the bird, I give 
a description as well.-Above d o u s  brown, greenish upon the 
rump ; feathere of the tail and neck p d e  shafted, most marked- 
ly on the side of neck behind the ear coverta ; under the throat 
pale brown, gradually speckled on the lower breast with bars 
of whitieh, each feather tipped with dark brown. The white bars 
increase in breadth towarda the belly whioh is nearly all dusky 
white. Thigh coverta olivaceous, primaries black grey, outer web 
rich rufous brown, wing coverta same oolor, finely tipped white ; 
secondaries a h  tipped white ; four first primaries grey on outer 
web, gradually decreasing. Tail with two centre tail feathers rich 
rufoua ; four outer terminating in dark grey, tipped with white nar- 
rowly. Legs pale pinkish grey, strong in form. Bill black, short 

and well notched. Irides umber. 

Length 94 inches, extent ly, wing 4", tail 44", tarsus l+",read 
of foot r, bill at  fkont -63" ; found in underwood on Hengdan Peak, 
Principal Trigonometrical Station of observation at  head of the 
Jhiri river, 7000 feet ; generally in paim, uttering a harsh croaking 
call, and answering each other h m  time to time. 

427 a.  Actit.odura near Z?gw&ni, GC o u 1 d. 
!I his bird differs from the above named in the crown end nape 

being aahy brown. 8houlder of wing and coverta olivaceous brown. 
Tail pale rufous brown, all the feethere distinctly barred. Beneath 
pale descent,  no ashy tinge and pale rufoua on the neck and breast ; 
the principal point of difference ie in the centre tail feathers, and its 
rather m d e r  size. Wiqg 3.2", tail 44". 

Thie bird was common on the high parta of the Burrail range, 
always seen hunting in the highest branches of the forest treee. 

430 a. Sibh gracilw, ?kt a C 1 e 1 1. 
This bird wae very abundant in the Burrail hiUe during the 

apring after March, generally in forest, I notioed it very busy 
after ineecte on the large flowering foreot trees, the Simul or Qomn 
tree wae a favorite. 
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Fam. B a a m o ~ m r e .  
446 a. Byp8ipsh conw20tm, B l  y t h .  
447. H. Ma Clsllandi, H o r s f. 
448. Hbmimefivala, H o d g. 
Obtained in January at  Adu. 
449. Alcurve etriatw, B 1 y t h.  
45 1. Criniger jluvcolua, o u 1 d. 
451 a. Spizime can;frm, B 1 y t h. 
From 8urarim, near Cherra Punji, shot by Dr. J e r d o n who 

examined the stomach, and found that the bird is also an insect- 
feeder and does not live entirely on fruit. 

453 a. Ixoajlaveacenu, B l y t h .  
Obtained at  Assllu in April. 
456. Rub&& jlavientrb, T i c k e 11. 
460. Otoconapaa jocoea, T e m. 
460 a. 0. montiwluu, ?kf C 1 e l  1. 
461. Pycnonotua pygaw, H o d g. 
465. P?ylbrnie aurifrona T e m m. 
466. Phy&rnie Hmhickii, J a r d. and 8 e 1 b y. 
469. Irma puslla, L a t h a m. 
472. Orwlve melanocephalw, Lin. 
474. Orwlw !&ailZii, V i g o r a. 

Family, S I L V ~ Z .  
475. Copaychua eaularis, T e mm. 
The wing has a white bar formed by the wing coverts and outer 

web of the last secondaries. 
477. Myiomcla kztwa, H o d g. 
483. Pratincola Indica, B 1 y t h. 
497. Ruticilla r~gventris V i e i 1 1 o t. 
Length 59", extent 9", wing 4", tail 24". 
505. Ruticilla filiginoaa, V i  g o r s. 
506. Uha?morornia hcsphala, V i g o r 8 .  

Length 7+ inches, extent lli", wing 3&", tail 3'. 
608. Ianthia oyanwa, P a 1 1 a s. 
509. Ianthia hyperythra, B 1 y t h. 
524. Bmnisjlauivvntris, H o d g. 
A dull yeUowiah ring round the eye, same color on breast, wing8 
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and tail dull olive grey with brown. Length 44 inches, wing 2", 
tail lf", tarsua 4". 

531. Orthotomus coronatw, J e r d o n  and B 1 y t h. 
Irides dark brown, length 42 inches, extent 6", wing I)", tail I$", 

tarsua &". One specimen shot at  Cherra Punji in October. 
539. Cbtieola ach iwla ,  B o n a p a r t e. 
543. Dryrnotjma iwnatua, 8 y k e s. 
Bill grey at  base beneath, legs pink. 
549. Suya atrogularb, M o o r e. 
9 with a black patch on the throat extending to breast which 

is whitish. 
561. Phyllosmpa aJni8, T i c k e 11. 
563. Rsguloidee ocmpitalis, J e r d o  n ; from the head of the 

Jhiri river, N. Cachar. 
Irides very dark brown ; bill above pink grey, below orange ; 

tarsua grey; feet yellow. Length 4 inches, wing 2.2". 
565. Reguloideeprwegulua, P a 1 1 a a. Obtained at  Cherra Punji, 

in October. 
567. Raguloides cirid@snnis, B 1 y t h. 
569. Culic@eta Burkii, B u r t o  n. Asdu in January. 
572. Abrombs zanthschiatoa, H o d g. 
Bill dark brown above, orange beneath, tarsus fleshy grey. 
575. Abrornis polioganye, B 1 y t h. 
The loreal feathers tipped with greyish white was not seen in my 

epecimen, obtained at  Cherra Punji, in July. Two ill-defined 
broad dark grey streaks on the head, chin greyish white merging 
into pale yellow on the throat. 

584. Enicurue maculatua, V i g o r a. 
585. Eniwrua immaculatue, H o d g. 
Length 9 inches, extent 11%) wing 3&", tail 43". Chin and throat 

black. 

588. Enicurua n i ' g r i f i . ~ ,  H o d g s ? 
Obtained at  Cherra Punji.-A young bird. 
Description.-Above black with a ferruginous tinge and a few 

mattered pale brown apots on the tips of the feathers of the head. 
Breaat black with aehy brown tinge, centre feathera streaked 
with whitish, upper tail coverts, belly, bar on wing, tips of se- 
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condaries decreasing from the last, the two outer tail feathers, and 
tips of the central ones, white. Pale ferruginous tint on the tipa of 
the white feathers, forming the wing band. Length 7.5 inches, 
extent 10a75", wing 3.6", tail 3.5", taraue 1.!2', bill in front 0.6". 

590. diotacilla hraonianain, c o p o 1 i. 
592. Calobatea eukhurea, B e c h s t e i n. 
At Cherra in September ; this specimen had the white wing band 

very indistinct. 
596. P~pmtea agilia, 8 y k e s. 
599. Corydalla Richurdi, V i e i l l o t .  
Obtained in October at  Cherra. Length 7) inches, wing 3.7", 

tail 3", not fully grown, bill at fimont Oa55", hind toe and claw I+'. 
600. Coryahlh rufula, V i e i 1 1 o t. 
601. Coryahlla atriolata, B 1 y t h. 
Obtained on Mahadeo Peak, AsQn ; outermost tail feathere 2-3rda 

white obliquely,-penultimate with a white spot on inner web a t  tip. 
605. Anthue ocrvinw, P a 11 a s. 
Winter plumage olive brown, and two moderately pale wing 

bands. Length 6.5 inches, wing 38: tail 2) ,  tarsus .9", hind claw 
.4", extent 1 Of'. 

Pamily, AMPELIDE. 
609. Ptarecthiw erythroptwua, V i g o r s. 
Tail feathers are tipped yellow and the head dark ashy. 
61 1. Allotriue mbar6ue, T e m m. 
Obtained at  Hengdan. Top of head, back, and tail bright olive 

green, white circle round the eyes, with another outer circle of 
grey extending behind to the nape ; ear coverts yellow green edged 
with a line of yellow ; a marked very dark grey line on side of 
neck, a patch of brown on each side of chin, centre being buffy 
white, fading rapidly into the canary yellow of the breast and 
belly ; wing and shoulder of wing grey. Bastard wing black. 
Wing wverta banded black and chesnnt, 2 bands of each color ; 
tail same as noted in Jerdon's description. 

Length 4 inches, extent 64", wing 2#", tad 1 f, taram in, l e e  fleeh 
colored, irides dark brown. In another specimen obtained s t  Cher- 
r a  the wing bars were white, the under tiril coverts bright 
yellow, and a whitish ring round the eye. 



61 3. Leio-plila anrrectane, B 1 y t h. 
Obtained at  head of Jhiri river, close under the Burrail range. 
615. &othrix /rgentaurka, H o d g. 
The redder color of the upper tail coverts marks the distinction 

between male and female. 
616. 8iva atrigula, H o d g. 
Irides red brown. Length 6 inches, extent f)", tail 2&", leg8 and 

bill grey. I noticed that these birds, when feeding together nlolig 
the tops of the forest trees, are particularly noisy, a chattttri~ig 
twitter. 

617. Sdva cyanouroptera, H o d g. 
6 19. Hinla cmtmicepa, H o d g. 
Tail pale slaty, chin and throat buffy white, primary coverts rice11 

black, forming a spot on the shoulder. Length 4 f inches, extent (in, 

wing 2 f ,  tail 1 f ,  tareua &", irides red brown, bill grey, legs yellow 
ochre. 

620. diinhz cinerea, I3 1 y t h. 
623. IzuluefiuicolZia, H o d g. 
Feathers of the throat with dark shafts, forming a fen. fnir~t 

streaka. Bill pinkish grey, legs pale yellow, irides brown. 
Length 5+ inches, wing 2.7", tail 2", tarsus 8 . 

624. Imltrs oecipita&, B 1 y t h. 
625. Ixulue atriatua, B 1 y t h. 
Head with feathers of anterior part scaly, pale, margined rufijus 

brown on the occiput and ear coverts, irides dark red. Length 3 )  

inches, extent 8", wing 3", tail 2", tarsus 4". 
630. Erpomia xanthlmca, H o d g. 
At 5000 feet under Hengdan Peak, head of tlie f i i r i  river. 
631. Zbatarops palpebroaw, T e m m. 
Legs grey,-one specilnen wing 2 , tail 14 ; nuother spocime~l 

wing I&", tarsus #", bill 8". 
649. Hmhbbphw spilinotua, B 1 y t h. 
650. biakanochhrn dtanaa, H o d g. 
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One of these birds kept by me at Cherra Punji sang a number of 
different bars, in a very loud key, one m piercing, it waa quite dis- 
agreeable to be near it,-yet he would oftan twitter in a low very 
melodious way. These different calls never followed each other in 
succession, but after long intervals, and when he commenced a song, 
it was kept up for some time. On the sight of a fieah shot bird, its 
favorite food, he became extremely noisy, or to call attention to ita 
wants on approaching the cage would make a gurgling noise in the 
throat. He hung the food about the bars of the cage, or stuck 
it away in corners. After about six months in confinement, he 
became very imitative, picked up the crowing of a cock, and was 
perfect at  the cackling of a hen after laying. These birds never re- 
tain their lovely chrysophrase green colour in captivity, they soon 
lose it, and although the above bird moulted in confinement, the 
new feathers were a dull antwerp blue, with the slightest tinge of 
greenon the head at  first, which very soon disappeared. 

674. Den&-ocitta rufa, S c o p o 1 i. 
Irides dark brown ; called " KashkussiJ' in Cachar. Length 17 

inches, wing 7", tail 10". 
676. Dendrocitta Sinmia, L a t h. 
683. Sturnapacrtor contra, L i n. 
Irides pale yellow. This bird is as common in Cachar, aa the 

Myna, A. triutia, next mentioned. The Cachar bird is S. e~qerciliarie 
of Blyth. The whi* supercilium and white on forehead is very 
marked in the birds from this eastern side of India. 

684. Aeridotkres tristis, L i n  n. 
688. Tenmuchus dialabarica, Q m e 1 i n. 
693. Eulabsa internwdia, H. H a y. 

Family, F R ~ Q I L L ~ E .  

694. Ploceus baya, B 1 y t h. 
698. diunia rubrondgra, H o d g. 
699. Munia undulcrta, L a t h. 
735. Hmatospiza sgahi, H o d g. 
This bird is oftan captured by the Khasias at  Sura~im and 

brought in for sale. 
742. Propasew rltorlochrozcs, V i g o r s. 



A 9 obtained on Mahadeo Peak, Asdu ;-there is some doubt 
as to whether it is the above species. 

Family, TRERONIDB. 

t73a. Urocopue c i ~ i d t ~ r m ,  B 1 y t h. 
776. Omotreron Phayrei, B 1 y t h. 
778. Sphenocerm sphurue, V i g o r 8. 

The primaries and secondaries are also edged with yellow, very 
narrow on the former. 

779. Sphanocercw, ~cpicaudua, H o d g. 
781. Carpophga, (sp. not determined),-There was no coppery 

gloss whatever on the back, rump, and upper tail coverta of a 
species from Asdu, these parts were of a dark neutral grey tint, tail 
dark indigo,-13 inches from the end much paler, undertail coverts 
dirty white, irides pale grey. 

8p. Length. Tail. Extent. 
1 18 inches 7" 27t" 
2 18" 74" 30" 

I am sorry to say that no specimen waa kept of this h e  bird, it 
was very numerous in the forest above Garilo (Chota A d u )  in 
January, and several were shot, being excellent eating, the skinning 
of one for a specimen was always postponed, and in February they 
had disappeared. Lieut B e a v a n observed Carpophuga inaGnio 
and this species at Molshai in the North Cachar Hills, and shot 
several of both, I am indebted to him for the following descriptions 
and measurements. 

No. 1, C. imignis, H o d g.-Above, head slate color, back wings 
and tail darker with a bronze tinge, under parta light slate, tail 
and wing feathers darker. Length 16.5, inches, expanse 2 9 ,  
wing gas", tail 6", tarsus 15", bill 17 centre claw lag", hind 1.3". 
Bill breadth at base Oa4", breadth of lower mandible 0.5". Irides, 
dark red with gold specks apparent in the w h i n e .  Legs and 
feet pink, feathered half way down the tarsus. 
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No. 2, Cmryopltaga, species (unknown). 

General wlor slate, head and under pa& light, upper parts dark, 
especially the larger ~ n g  and tail feathers, extreme two inches of 
t ~ i l  lighter than the rest, forming a transverse bnnd. 

Length, extent, wing, tai l ,  tarsus, centre olaw, hind claw. 
8p. a. 18.6 in. 29.4" 9 6" 8" 1.5" 1.9'' 1.3" 

, b.  17.6 ,, 28" 9.4" 7" 2.4" 1.9" 1.3" 

Bill one inch, soft and curved at  tip, flesh colored,-upper com- 
pressed at  base, lower the broadest, breadth .4", lower mandible 
in sp. a, Om7", in sp. a, OS6", nostril elongated, in which point it 
differs from P ineignis. Irides, light bluish grey. 
79 la. Mmopygia tuealin, H o d g. 
The bird I ohtained on the top of Mahrrdeo differe somewhat 

from thie specios, there was no tinge of lake on the bill. Orbits ' 
were black not red as in ;K. twalia, the inner circle of the iridea 
yellow, in the colaration of the throat and lateral tail feathers it 
agrees with Columba lc+ptogrammiea of Ternmink. Length 15) 
inches, extent 21hn, wing lo", tail 73", tarsus I", bill +#", legs and 
feet dull red, bill black. 

795. Twtur euratmiu, G m e  1 i n. 
The female is not only smaller but decidedly of duller plumage. 
7 98. Chakophqe Indim, L i n. 

Of the RASOREB very few have been collected, and of the Gim- 
L~TOBEB, all obtained are MI widely distributed and so wellknow 
that the record is of little value until more have been noticed.-The 
whole order is badly represented in these Hill ranges. 



ADDITIONAL OBSERFATIONB REGARDING SOME SPECIES OF BIRDS NOTICMD 

BY &. W. T. B L A N F o R D, HIS '' Ornithologica.! notes from 
Southurn, Weatern and Central India,"- by A L L A N 0. R n M E, 
E~Q. ,  C. B., Cotnmissitmer of Cuatonu, dgra. 
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e following remarks on Mr. W. T. B-l a n f o r  d ' s " Orni- 
thological notes, &c." which appeared in Part 11 of the Journal of 
t h e  Asiatic 8ocioty for 1869, are suibmitted as an additional informa- 
t ion regarding several species which Mr. B l a n f o r d has noticed 
in his paper. 80me of the data had been collected many years 
previous, but they had not as yet been placed on record. 

I would premise in regard to the 3 species which, Mr. B 1 a n f o r d 
particularly notices in his introductory notes, viz. hlpornis ~piZotaotu.8, 
.%irun&jlzcvicola and C'yornia Tic~l l ia ,  that no one of these is by 
any meana so rare as he supposes. 

Aa regards Salpornie apilonotua my collection contains specimens 
from Oudh, (collected by Mr. li. M. A d a m, and another of my 
coadjutors, Mr. R. T h o m p s o n, I believe), from the north of the 
Saharunp6r district or the DhGn, (collected by Mr. O. F. R. 
M a r e  h a 1 1), from the foot of Mt. Ab6, (collected by Dr. K i n  g), 
and from the neighbowhood of Murrie, (in a purchased collection). 

niruncdo f Lagenoplnstea) jZueicola, is the commonest of our swal- 
lows in Upper India, from the Tonse river, near Mirzapilr to the 
Gutledge near F e r 6 q h ;  it abounds wherever there is water, 
cliffi or ruined buildings, against which it can plaster its huge 
mud, honey-comb-like, congery of nests. I n  Ajmere, at Ahmeda- 
bird in Guzerat, in Saugor in the Central P ro~nces ,  I have noticed 
numerous colonies, and I have been familiar with this bird, its 
nest and eggs for the last 20 years, although I did not know ita cor- 
rect name, until shortly before the first volume of Dr. J e r d o n ' s 
work appeared. 

As for Cyornie 5%ckellia, I have received more specimens of it 
than of either rubmuhider or Jardoni, all, however, from the Jhansee, 
Saugor and Hoshungcrbhd divisions, and fully two years ago Mr. 
E. C. M u m sent me t,he nesta and eggs of this species with the 
female shot by himself off the neat. 
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Turning now to some of the speries separately enumerated, I 
note :- 

18. Tinnuticuh Cmhris.-This species may be at  once discrimi- 
nated from T. alaudariua by the colour of its claws. These are 
black in the last named species, white or yellowish white in T. 
Cench~is. 

50. Circus cyaneus.-It is impossible ever to confound this 
species with C. Swainsont, the pure white upper tail coverts, a t  all 
ages and in both sexes, suffice, as Col. 9 y k e s long ago pointed 
out, to separate the European Hen Harrier from the pale-chested 
Harrier. I have specimens from near Indore and have seen others 
from near Jhanfiee. 

53. Circus me2anoleucrce.-I agree with Mr. B 1 a n f o r d that 
this bird never occurs, except perhaps as an isolated straggler, in 
Northern or Western India ; 1.11~ s~)ecimens, and all in fact that I 
have yet seen, were from lower Bengal, Assam and Tippera. 

56, bis.-dil'htcs mdanotm ? I have or have had several speci- 
mens, young and old, of the large kite referred to by Mr. B 1 a n- 
f o r d ; malea mith the wing 20 inches and upwards and females 
mith the wing up to 22. The young, so far aa plumage goes, 
correspond exactly with Q u s t a v  R a d d e ' s figure of the 
young of HiEvua melanotes, and hitherto I have been inclined to 
identify our large Indian race with this species. In  Part I1 of my 
" Rough Notes," I hope to discuss thia question more fully. 

104. DendPocAelidon cwonata, though locally distributed is by no 
means a rare OF uncomnion bird. I t  breeds freely, to my certain 
kno~ledge, in the sub-Himalayan track, below Kumaon and Qurh- 
wall in par& of the Mirzaplir district, in the ManNa district of the 
Central Provinces,(from which locality Mr. R. T h o m p s o n  sent me 
an exquisite little nest), in the Nilgherries (whencs also I have re- 
ceived its egg) and Ceylon, and many other localities too numerous 
to record here. 

95. Acaath?/lis sylvatica. I also have never obtained specimens 
of this bird from the Central Provinces. I have them, however, 
from Conoor (Nilgherries) and Chhwal, in which latter locality 
they are common. 

631. Zosteropn pni'pebrosu~.-This species is anything but rare 
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in Saugor, Central Provinces. I have, I find, five nests, and at  least 
a dozen eggs, from that locality. 

85. Hirundo trythropygia.-It has not yet I believe been point- 
ed out, that while this species of mosque swallow belongs as a 
resident to the plains of India, IT. daurica, which is the resident 
species of the Himalayas,-breeding fieely for instance about the 
bungalows of Simla,-also during the cold season visits the plains 
reaching at  least as far south as Agra. I quite agree with G o u 1 d 
in separating Cecropia ruftilla, daurica and srythropygia, although 
occasionally somewhat intermediate forms are met with in Syria 
and Northern India. 

86. H.fEuvicola.-It is not at  all unusual for this species to 
breed against high cliffs. To give one single instance, (and I 
could give Bty) visiting the river Chambal where the Etawah 
and Gwalior road crosses it, and following its course downwards 
to its junction, at  Bhurrey, with the JumnB, one will meet with at  
least an hundred colonies of this species, all with their clustered 
nests plastered against the faces of the high clay cliffs which over- 
hang the river. I take this opportunity of noticing that the dif- 
ferences remarked by Mr. G o  u 1 d in his Indian specimens are niere- 
ly due to sex and age. The presence, or absence (more or less 
entire) of the white marginal spot on the tail feathers is sexual, the 
white being always strongest in the old males, while the presence 
of strim on the head is a sign of immaturity. 

90. Ptionoprogne concolor.-I cannot (with very large series of 
each before me) concur in what Mr. B 1 a n  f o r d says of the eggs 
of this species and L. fiucicola and H. rujcepe. The eggs of con- 
c o b  are certainly not more spotted than those of rujceps. So far 
as the character, extent and intensity of markings go, they are 
intermediate between those of juvieola and ruficepa. The ground 
color is white, and they are all more or less thiclrly speckled, spot- 
ted &c., though rarely blotched, with different shades of yellowish 
and reddish brown. Unlike those of fiuvicola, which are as often 
pure white as not, these eggs are always pretty thickly marked, but 
the marking, though better defined and darker than those offlucicokz, 
are neither so bold nor 80 bright as in ruficepa. As in both these 
species, the markings are always most dense towardrr thc broader 
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end, where a more or less ill-defined zone, or irregular and partial 
cap is not uncommon. 

Again the nests are not, I should say " precisely similar" to those 
of the Indian wire-tailed swallow, but are deeper and smaller, 
coming to a well-defined point below. 

91. Ptdonoprogne rupestria.-I quite agree with Mr. B 1 a n  f o r d 
that this species is not confined to the higher Hills ; it is only the 
other day that I procured a pair at the Taragurh Hill, at  Ajmere, 
a solitary rocky outlier of the Aravallis only some 3000 feet in 
height, but at the same time the only breeding places that I know of 
are some 8000 feet high in the Himalayas. Amongst the lower 
rocky ranges I have hitherto believed thela (though in this I Iuay 
err) to be only winter and spring visitants, retiring in India to colder 
and more elevated localities to breed in. 

293. Leucocerca leucogaster.-I have this species from as far 
north as Mt. Ab6, to which locality, I may notice, Qallzur Sonerati 
also extends, as well as C'umorircs Gnlti~rcs and goubara Xaequeani 
from the North West. 

3 10. diuscicapula mpmciliarka, extends during the cold weather 
all over the plains of India. Mr. B r o o k e s procured a specimen 
in Etawah I think, and I have one from the same locality, another 
from near Lucknow and several from Saugor. 

325. Erythroeterna acornaw.-The only specimen that I have of 
this species was also a female-and was shot along with an E. 
nlaculata. I have not gone minutely into the question, but I would 
suggest that possibly acornaw is only the female of n d a t a .  
Anyhow, all the specimens that I possess of the latter were 
males. 

323. Erythroatema pnrrn.-This is the only species in upper 
India. I am not sure if I have ever seen a true lczccura from 
any locality, except perhaps Tipperrt.-I have several Europem 
specimens, and am perfectly certain that the huge series that I 
possess from all parts of Rgjphtana, the N. \V. and Central Pro- 
vinces and Oudh, are one and a l l  parva. 

268. Tlolvoctrora S;yEesi.-Not very uncomlnon about Saugor, I 
got the nest and oggs both of this species and of Gvnzccnli~ Mmei, 
this year for the first time, from this clistrict. 
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257. Xariiw crytAronottce.-I wonder whether Mr. B 1 a n f o r d 
got hold of either h n i w  canicepa or tephronotua. I t  is curious how 
often these three species are confounded, yet they are really 
very distinct, aa the subjoined comparative table will show :- 

Besides this, canicepa has the middle portion of the abdomen right 
down to the vent white, while in erytl~ronotue the lower portion of 
the abdomen, tho feathers above the vent, are bright ferruginous. 

460. Otocmnpsa fuecicaudatrs.-This species extends northwards 
to Mt. Abb, where I found i t  very abundant; ~pecimens there 
obtained are in every respect identical with thoso from Copoor 
(Nilgherries). I n  Oudh and in Bengal, this species is replaced by 
Otocompan emeria, and east of the bay of Bengal by 0 .  jocosa-Mr. 
B 1 a n  f o r d says, that he haa never met with an Otoco~nysa in Cen- 
td India ; I presume he means of the jocosn typo, with red whis- 
kers, because 0. Imcotia occurs, though rarely both, in Saugor and 
Hoshungabad. 

467. 1or.a Zky1nnicn.-This species and typhia are one and tho 
same species. I have more than 100 specimens from all parts of 
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L. mythronotus, ... 

L. cankcpa, ... ... ... 

L. kp7wonotus, ... 

Frontal 
bond. 

Prom 0.1" 
to 0.3' in 
width. 

Ditto. 

Almost 
entirely 
wmiting. 

General colour 
of upper pnrts. 

_ . - - - -  

Somowhnt pnle 
why grey. 

Ditto. 

Somewhat dnrk 
aahy brown. 

I -  Extent of rufone Colonr of tail 
on upper enr- 

fuce. 

Whole lower 

fenthem. 

Central tail 
back, rump, up- fe~rthersblack,or 
per tail coverts'blackish brown, 
and longer sca-llatcrala brown, 
plars. 

Rump and np- 
per h i1  coverts 
only. 

Ditto. 

with agrey tint. 

Ditto. 

-- 
Central tail 

feathers deep 
rnfous brown, 
laterals growing 
paler aa they 
recedo from the 
centre, dl ru- 
fous brown. 
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India, Rome from even as far east as cornillah in Tipperah, and 
there is not the slightest doubt, I believe, that both forms repre- 
sent different sexes and stages of plumage of the same speciea 
Mr. B 1 a n f o r d might, therefore, well kill a perfectly intermediate 
specimen. 

473. Oriolus Ceyzonmai8.-None of tho supposed specimens of 
this species, from Ahmechugger sent me by Messrs. F a i r b a n  k 
and B r u c e wore, in my opinion, C'rylonen~ia,-at least if Ceyionenuia 
be a good apecies. The chief distinctions supposed to exkt be- 
tween nsela~wceylralue and Ceylonensie consist - lst, in the black of the 
throat corning much further down on the breast of melnnocepklua, 
than of Ceyloneneis ; 2nd, in melatiocepha2u.a having the secondaries 
and tertiaries broadly tipped yellow, and the outer webs of the 
latter yellow, while in Ceylomeie only the tertiaries are tipped, 
and this only on the outer webs, with yellow. 

Messrs. F a i r b a n  k ' s and B r u c e ' s Ahmednugger specimens, 
though somewhat intermediate, pertained rathor to the ~nelnnocqha- 
lua than the Ceylonmie type. As a matter of fact, I have shot good 
typical examples of both races in the same localities in the Bhabur, 
below Gurhwal, and in Oudh Terai, and I at present utterly dis- 
believe in Ceylonensie as a distinct species. Perhaps, however, I 
have never seen a true Ceylonenai8, my museum unfortunately con- 
tains no Ceylon specimen. 

353. Orocstea cincZwirynchus.-8tragglem of this species (and 
what is more remarkable of Oreocincla daunra) occur every cold 
weather in the plains of the N.W. Provinces and the northern portion 
of the Central Provinces. When our Avifouna comes to be more 
closely watched, a vast number of the IIimalaj-an species, now 
considered to reside exclusively in the Hills, will be found to visit 
the plains during the cold weather. I killed a h e  specimen of 
Tichodroma lnurnria on the clay cliffs of the river JumnB, at Shere- 
gurh, some 20 miles due north of Jaloun. 

354. Beocichla cyanotn.-Mr. B 1 a n f o r d may be right in con- 
sidering the olive tint on the back a sign of immaturity, but it is 
curious, that out of a large series of this species and citrina, no 
single male exhibits this peculiarity, but a large proportion of the 
female8 do. This may be accidental 
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488. Sm'cola opiethlcuca.-This species will not stand, the 
pointsreliedonby B l y t h ,  S t r i c k l a n d  and Q o u l d  are not 
constant, as the examination of a large series shows. 

515. Acrocephalua brunnescens. I have specimens from numerous 
pa& of India. The proportions of the primaries vary a good deal, not 
locally but individually, and the tone of coloration also varies greatly. 

645. Parua &oiztrrus.-I have specimens from all parts of India,- 
from Cashmere to Comillah, and from Kotgurh to Conoor. Indivi- 
d u b  differ; the species is one and the same ; Javanese specimens 
do seem to be persistently smaller ; I have not, however, seen a 
auflicient number of examples to make sure that this difference is 
really constant. 

604. Agrodronca sordi&.-As 1 have pointed out in a paper 
which will appear in an early number of the Ibis, neither of our 
Indian birds known as A. aordida and cinaa,~~on~ea, can well be 
identical with Riippell's birds. I t  is needless to discuss the mattor 
here, but if I am correct and with Riippell's careful Latin and 
German descriptions of both, and his plate of sordida before me, I 
can scarcely be in error ; the Indian birds will stand, the supposed . 
8. ciwuarnomea as A. ai?i~ili8, J e r d o n, and the supposed 11. sordicka 
aa A. griseo-ruf~cena, nobis. 

768. Alaudo dialabarica ? Unless I am much mistaken (which 
I very likely may be) this bird of Mr. B 1 a n f o r d ' s L the true 
Spizalatda Deoa. 

The Rev. Mr. F a i r  b a n k favoured me with three specimens 
of a lark killed at Khandnlla, which he (or pe rhap  Mr. B 1 a n- 
f o r d) had named Alauda Xalabarieu. On examhation, they proved to 
have hind clams only 0.4 in length, and the 1st primary 0.6 in length. 
I t  was quite clear that these were not true (restricted) Alaucla. 
On closer examination there remained no doubt that these wero the 
true 8pizala& Deva of 8 y k e s, although the dimensions soluowhat 
exceeded those given by J e r d o n. On comparing theso with the 
Upper Indian race which I had hitherto confounded with 8 y k e s ' s 

bird, and of which it is not impossible that J e r d o  n owing to a 
similar error, gave the dimensions, I found that conspicuous dif- 
ferences existed, rendering the separation of the Upper Indian 
race as a distinct species necessary. 



I proceed to give some din~enaiona of the Sout,hern and Northem - 

Indian races, pre~uising that to the latter I have give11 the s p c X c  
name of einr illinra. 

length, wing, 1st prim. tail, bill at tarsna, hind toe nnd 
front, claw, - - 

8. Deva, $? 6.25 8-60 060 2.05 0.53 0-86 0.76 
(Soothorn 8 6'10 8.65 0.62 2.16 0'53 0.81 0'72 

India.) 8 6'00 3.57 0.80 2.00 0.57 0.86 0.76 

8. h i l l i m a ,  9 6.20 3.15 0.38 1-75 0 45 010 0'64 
(Northern 6'60 3'26 0.10 1-86 0.43 012 0.65 

India.) 8 1.20 3.W 0.42 1.70 0.60 070 068 

The plumage of the two species is of precisely the same character, 
but the nolouring of the Upper Indian bird is paler and less 
rufous, and this is especially conspicuous in the outer webs of 
the first long primaries and exterior tail feathers, which pro 

rufous buff in Deca, and pale fawn colour or yellowish white i n  
eimillima, and in the wing Lining and rufous margins to the interior 
webs of the quills. Altogether the bird has a paler and sandier 
cset, so much so, that the first glance at the birds is sufficient to 

. attract the attention of even a superficial observer to the difference. 
The crest of the adult Nortllcrn bird too is, I think, longer than that . 
of the Southern, somo of tho feathers of the former measuring fully 
0.9" in length. This bird bears the same relation (so far as type of 
colour goes) to S. Dcra, thnn A. gulgula does to A. dlalnbarica. 

Spizalauda sirnillinta occurs throughout the upper portion of the 
N. W. Provinces and Cis-Sutledge States of the Panjnb, and I have 
specimens sent me from Jhansee ; but what the limits of its range 
are, I do not yet know, having until recently always confounded it 
with 8. Deca. 

I may here note that Capt. M i t c h e 11 of Madras sent me speci- 
mens of dlntda Xnlnbarica from Ootncamund labelled A. gulgula; 
accepting his name and noticing the striking difference in appear- 
ance butneen these birds and our northern representative race, I 
separated the latter, as A. g~clgzilensis, (e'idu my Catalogue), but 
subsequent careful examination h ~ s  shown me that the Ootncamund 
birds are really A. Halabarica, while our northern race is the true 
A. gttlgula of Franklin. 

From this it d appear that Mr. B l a n  f o r d ' s bird, having 
the hind toe claw only 0.4, cannot be idcntificd with dlnuda Niln- 
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barica, a restricted Alauda with a long hind claw. Of course the 
bird recorded by him as S'izalauda Bera is the Spiaalautla sirnil- 
lima, nobis. 

71 6. Etnbm'aa Euttoni.-This bird is common almost through- 
out Northern, Western and Central India, wherever there are rocky 
h&. It aboundla in the Salt Range, in the Panjab, and throughout 
the Aravalli range ; Taragurh at  Ajmere and Mt. Abii, being 
amongst its most favourite resorts. I have it from near Krzal)Gr, 
h m  the Siwaliks and from the Saugor Division and Mr. 
B r o o k e a has shot it in Etawah. Probably like Enibtriza etrio- 
&la, which I this year found broeding at  Ajmere (see a separate 
paper on this species, which will appear in an early number of the 
Ibis) 3. Huttoni is a permanent resident and not, as has been sup- 
posed, a visitant from the Himalayas. This is of course the bird 
referred to by S y k e s as E. hortulana. 
800. Ptaroclee fmciatw-It is strange that I have never noticed 

the crepuscular habits of this bird. I have shot scores of it. One 
day, Mr. F. R. B 1 e w i t t and myself bagged over a dozen mithin n 
circle of half a mile a t  Tirkee in Qoorgaon, not many miles from 
the famous sulphur springs a t  Soria. Only the other day I shot 
a pair not far &om Kkhengurh in RajpGtana in bright daylight, 
ae they came down to drink, and I have seen them at the water's 
edge in the mornings at  least a dozen times. They are very com- 
mon in Upper India wherever there are low rocky hills with a 
little scrub jungle at  the base, quite as common as P. ezuetue in the 
sandy open plains. I have shot both these species and arenarizre 
in the same morning in the Qoorgaon district, but alchata, our 
fourth Indian species very raroly I think crosses the Indue, though 
it is abundant enough in the cold season at Hot Murdan and other 
trans-Indue Panjab posts, where it is known to sportsmen as the 
bronze-winged Sand-grouee. 

819 bis. Francolinus n. sp.-1 do not doubt that the Cutch 
species is distinct, I propose to name it after my valued friend and 

Dr. K i n g, whose paper on the  bird^ of Goona is no- 
ticed more than once by Mr. B 1 a n f o r d. I had intended describing 
this species in the Ibis, but the only specimen I had, was such a 

rag, that I hesitated to do so, and in a weak moment, sent it to 
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a brother sportsman in Kattywar, whence it had beon received, to 
show the species of which I wanted specimens. Now, I nm sorry 
to say, I can neither get the original specimen nor better ones out 
of my friend, and my only hope is, that seeing this notice, he may 
be conscience-stricken, and do me the favour of returning me my 
o m  bird, wit,h a good series of the same species. 

P. 8.-I take this opportunity of intimating my dissent to the 
propriety of elevating the Mahableshwar race of Alc+pe poiocaphalu 
to the rank of a distinct species. 

To the kindness of Mr. H. R. P. C a r t e r I owe a noble series of 
the Nilgherry bird, and to the Rev. H. B r u c e, two specimens of 
the supposed A. Bmcei. 

I admit freely that, as a rule, A. poiocephaln is somewhat s m d e r  
than tho specimens of Brucei which I possess, but some specimens 
of the former are fully as large. Brucei, to judge from tho speci- 
mens before me, is certainly not darker as a rule, t h ~  the majority 
of poiocephala, nor is it less forruginous, and these three points are, 
what Mr. F a i r b a n k in the original description which he sent me 
chiefly relies on. 

The fact is the shade of colour varies in individuals. Brucai ia 
darker and loss ferruginous, or lighter and more ferruginous than 
some, m d  absolutely identical in colour with other spechens of 
poiocephla that I possess. 

The rounding of the tail, the wideness and h n e s s  of the inner 
webs (other points insistod on by Mr. F a i r b a n k) varies in 
individuals, axid in these respeots also, the specimens sent me of 
Brucei are intermediate between those now before mo of tho Nil- 
gherry bird. 

I t  may be said that dlcippe ATil)aleneiu which I admit ae a dis- 
tinct species, diifbrs only very slightly in plumnge from poiocyhaln 
and this is true, but, the bill, legs and feet (the former conspicu- 
ously) of this lattor, are invariably larger than those of N+&nsw, 
while they correspond exactly with those of Urucei. I n  the one 
case (and I speak after comparing numerous specimens), we have a 
constant and very material structural difference, while in the other 
there appears to be an absolute structural identity. 
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W h e n  the Neteorological system, recently established in Bengal, 
began to afford trustworthy results, one of the first objects of 
enquiry that engaged lny attention, waa the variation of the 
monsoon rains. The year 1868 waa marked by a rainfall in Lower 
Bengal (more especially at Calcutta and the S. Western part of the 
Qangetic delta) of almost unprecedented amount, while in the N. 
W. Provinces and the Panjab, the deficiency was such aa to cause 
a very considerable failure of the crops and much consequent 
suffering. This year (1 869), the rains have been comparatively 
light throughout Northorn India, including Bengal, except in the 
districts to the North of the PudmaX river ; and it is fresh in the 
recollection of all residents in Northern India, that large tracts in the 
N. W. Provinces, Central India and the Panjab, have been pre- 
served from the imminent horrors of famine only by the timely 
rains a t  the very close of the ordinary monsoon season. My object, 
in the present communication, is to bring to notice certain peculi- 
arities in the distribution of the baromutric pressure, whicb seem to 
throw some light on the causos, the proximate cauees at  least, of 
these notable and important variations. 

I n  watching the daily and monthly reports received from the 
Meteorological stations in Bengal, I early observed that sometimes 
for periods of several months, the barometric readings a t  certain 
stations, when reduced to the sea-level, shewed an apparently 
anomalous depression or elevation ; anomalous, that is to say, aa 
not confornling to the general law of the barometric gradient for 
the time of year, as then known. I was at  first inclined to suspect 
that the assigned olevation of certain of the stations might be erro- 
neous, or that, possibly, the barometric registers might be vitiated 

Tho unmo given to the main stream of tho Gauges below Rojmahel. 
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by errors arising from faulty position or manipulation of the instru- 
ments. Accordingly I took every means in my power to verifp the 
elevations, and either by personal inspection or otherwise, to satisfy 
myself that the instruments were properly placed and observed. 
The barometers had all been compared with the Calcutta standard i 
bofore they were issued, and the errors thus ascertained had been 
applied as corrections to their readings. At stations that I visited,* I 
repeated the comparison with one or two mountain barometers which 
I carried with me, and which had been compared with the standard - 

before my departure and were again compared on my return. In no 
cqse did the result of the second comparison differ from that of the 
f i s t  by more than a quite trivial amount. Some of the stations,+ 
moreover, have been supplied with duplicate barometers since the 
peculiarities abovo noticed first attracted my attention, and in these 
cases, a comparison was made between the two instruments rts soon 

L 

as possible at  the station, and their recorded errors t,hus made to 
furnish a check on each other. I mention these details because in 
this country the barometric variations are so small in comparison 
with those in Western Europe, that i t  is of the utmost importance 
in order that the conclusions based on their readings may be trust- 
worthy, that all merely instrumental errors be most carefully 
eliminated. Any confidence that my facts may lay claim to, will 
depend on the assurance that all ascertainable causes of error have 
beenscarefully ascertained and allowed for. I 

These precautions then having been duly observed, and not 
having afforded any explanation of the observed anomalies,$ the 
conclusion became legitimate, that they were real atmospheric phe- 
nomena and not apparent and instrumental only : and this conclu- 
sion was confirmed by the fact, that in some cases the same pecu- 
liarity was shewn by two or more neighbouring stations. Finally 
during the last cold weather (1868-69) I observed that certain 
statiolis which, during the 8. W. monsoon, had shewn an excessive 
barometric depression, now exhibited au opposite tendency, an 
excess of atmospheric pressure ; rind that this liku tho former peeu- 

f Dacca, Chittagony, Shillong and Xonghyr. 
+ Snugor Island, Cuttnck and Akyab. 
$ 1Vith ono oxcoption. The elevation of Chittagoug had bocu erroneously 

roportod, w shewn by my verification. 
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liarity, affected not one only, but two or three neighbouring stations 
in different degrees, and lasted for some months. 

I t  was not, however, until another S. W. mousoon had afforded 
me the means of comparing the barometric features of the same 
season in two consecutive yeam, that I could be justified in assuming 
m y  correllation between these local peculiarities of atmospheric 
pressure, and the variations in the rainfall. There has hitherto 
been very little systematic observation of the barometer in India, 
that is susceptible of comparative treatment, and very much 
remains to be done to ascertain the nor~llal distribution of atmos- 
pheric pressure during our monsoons. To determine whether any 
local peculiarity is normal or abnormal, at  least two registers for 
corresponding seasons must be compared. This has now been 
done for the 8W monsoon, and I am justified in concluding, that 
the local depressions which I shall now describe, and which appear 
to me to be intimately related to those variations of the rainfall 
which I have already noticed, are peculiar to the year and not 
recurrent. 

I take first of all  the 6W monsoon season (May to September) 

of 1868. The following table (extracted from my official report) 
gives the mean barometric pressureY of each of the monsoon 
months, at all the stations from which I have reports for the period 
in queetion. They are reduced to 32' Fahr. and mean sea level. 

Yay. June. July. Aug. b p t .  
. . . . . . . . . .  PortBlair ? 29'810% 29.835% 29.819% 29.853' 

Madras, .......... 29,800 '742% '756% -772 .792* 
Akyab, .......... .850 '753 -756 -720 .797 

...... False Point, '736 '567 .562 '57 5 '654 
Cuttack, .......... -754 '613 .615 -568 -735 

...... Chittagong, .802 '626 .657 -630 -740 
Saugor Island, .... -736 -523 .535 '475 -616 
Calcutta, .......... .781 '570 603 '601 699 

.... Hazaribaugh, -720% .546* '509% ? 7 

The means are obtained from tho observation8 reoorded four times dnilv 
tit. 4 A. M., 10 A. Y., 4 P. Y., and 10 P. M. on e v e q  day in the monk, 
except those marked wlth an (*) which are the menns of the 10 A .  Y. and 4 
P. M. observations only. I have shewn, in the Report, that the means thn8 
obtained are oomparnble to within '01 of an inch. 

17 
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May. June. July. Aug. Sept. 
Jessore, .......... 9761 '541" -584% ? '695% 

...... Berhampore, .77?* .547* -590% -590% .715* 
Dacca,. ........... -831 -614 .636 -605 -739 
Monghyr, ........ -701 .515* -542% .564* *679* 

Patna, ............ -740% -549% .542* .5?4* '684* 
Benares ,.......... .747 .5 i0  a573 -621 .710 

Roorlri, .......... .G91 4 9 1  ,517 -523 -658 

I t  will be observed that in June, (with the exception of the com- 
paratively distant stations, Monghyr and Roorki,) and in August 
and September, (without exception as far as the table shews, 
Hazaribaugh being, however, wanting in these months,) S a u p r  
Island shews the lowest mean barometric pressure. False Point 
also shews a low mean pressure, which is however, 0.1 above that 
of Saugor Ibland in August, and 0.03 to 0'04 in the other months 
after May. The Calcutta mean readings me from 0.045 to 0.12 

higher than those of Saugor Island throughout, and those of 
Cuttack (except in August when this station shews the lower mean 
pressure,) from 0.018 to 0.08 higher than those of False Point. 
There was therefore, a persistent barometric relative depression 
extending fi.om Saugor Island to tlie SW. I t  w a ~  somewhat 
changeable both in intensity and position, but the minimum olwaya 
lay nearer Saugor Island than any other station. The mean baro- 
met ic  gradient between Cnlcutta and Saugor Island (70 miles) 
was in 

May, one inch in 1555 miles. 
June, ,, ,, 1458 ,, 
July, ,, ,, 1029 1 ,  

Aug. , I  ,, 555 , I  

Sept.1 ,, ,, 843 ,, 
and it did not finally disappear until December. 

There was another area of bnrometric depression to the NW. 
and NNm. of the ahove, (ae is shewn by Hazaribaugh and 
Mongliyr) which would seein to be more regulnrly recurrri~t than 
that which lay nbout tlie Sand Rends, and is probnbly due to tile 
elevated and hilly chnl-acter of tlie country. In  July the mean 
preesure at IInzaribnugll was lower than at  Snugor Idand. 



1870.1 Irregularitice of At~noapheric preewa in Bengal, &c. 127 

Saugor Island as has been already remarked was the lower in June, 
and in all probability in August also. 

Now the rainfall tables shew that the months of June and August 
were those of the heaviest rainfall in Bengal generally ; but the 
excessive falls were very local. I n  June the maximum was a t  
Balasore and Contai ; in August at  Hooghly and Kishnagur ; in 
both cases apparently, (certainly in the latter,) not at  the place of 
greatest mean depression but at some distance (about 100 miles) 
to the north of it. This is shewn by the following table extracted 
from the general rainfall table in the official report- 

Raislfall in iuchee. 
June. July. Aug. Sept. 

Poorl, .......................... 11.00 10.90 12.90 5.05 
Cuttack, ........................ 17.30 10.12 8.92 9.80 

False Point, .................... 9.20 12.75 9.95 20.40 

...................... Balasore, 36.20 5.60 14.30 9-60 
.................. Saugor Island, 27.40 11.80 16.07 21-90 

........................ Contai, 34.43 8'76 12.69 17.74 

..................... Midnapore,. 22.80 5.40 19.30 13.20 

........................ Calcutta, 26'61 11-17 24.83 15.69 

....................... Homrah,. 23'20 14.80 25.30 21.10 
...................... Bancoorah, 15.25 6.55 15.30 17'10 
...................... Hoogldy, 15.80 9.55 40-50 21.40 

...................... Burdwan, 8.20 10.80 29.60 14'50 

........................ Jessore, 16-62 12-24 20.53 9'49 
.................... Icishnaghur, 10.75 1 1'50 30'20 7-30 
.................... Berhmpore, 12.71 8.40 18.07 9-36 

.......................... Soory, 8.85 8'85 10.45 9.20 
.............. Rampore Beauleah, 14.45 13.20 10.75 11.20 

Calcutta and Howrah received about the same quantity of rain 
in  June and August, but in the former month they lay to the north, 
in the latter to the south of the area of greatest rainfall. In  June 
the fall exceeded 20 inches over an area including Balasore, 
Saugor Island, Contai, Nidnapore, Calcutta and Howrah. At 
Bancoorah, Hooghly and Jessore it was between 15 and 17, and at  
Cuttack rather more than 17 ins. I n  August the fall exceeded 20 

inches at  Jes~ore,  Kishuagur, Hooghly, Burdwan, Calcutta and 
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Howrah, and was nearly of that amount at  Midnapore in one 
direction and at Berhampore in the other. 

In  both months there was within these are- a focus of greatest 
rainfall, around which, the quantity diminished with the distance. 
This focus was about Contai and Balasore in June, where the quan- 4 
tity registered was betmeen 30 and 40 inch-, and in August wse 
situated about Hooghly, where the register exceed0 40 inches for 
this month. 

The resultant direction8 of the winds at  Calcutta, Saugor Island, 
False Point, Cuttack and Jessore, aa calculated from all the obeer 
vations in each month are given in the following table ; comparative 
prevalence being expressed by a number proportional to the whole 
number of observations taken as 100. 

May. June. July. August. Sept. 
Jessore, . . 58 9.193. 56 8. 6W. 74 8.223. 27 8.16E 55 8. 123. 4 

Calcutta,. . 80 8. 5E. 75 S.14W. 88 8 .2E. 61 8.24W. 68 8.18E. 
SaugorId., 85 S. 5W. 778.29W. 728.12W. 458.37W. 378.12W. 
False Pt., 81 S.24W. 60 S.47W. 68 S.55W. 58 S.87W. 40 N.83W. 
Cuttack, . . 70 8.1 1E. 48 8.35W. 47 8.47W. 42 S.79W. 18 8.39W. 

Now on conlparing in this table the mean directions for June 
and August with those of the other months, it will be observed that 
the former are characterized by a comparative excess of westerly 
elements. Thus at Calcutta for example, the wind is East of South 
in May, July and September, but West of Sonth in June and 
August. This general characteristic becomes very distinct when the 
anemometric resultants are laid down on a chart, [see Plate VIII,] 
as wind arrows, the lengths of which vary as the figures expressing 
prevalence. At Jeesore the August mean is an apparent exception, 
but the figure expressing prevalence, is so much reduced as to 
indicate a coneiderable deficit of Southorly and increase of Nor- 
therly elements.* A similar difference is shewn by the mean of 
Berhampore. 

A comparison of the June and August wind resultants with those 
of the same stt~tiuus for any of the monsoon months of 1869 entirely 
beam out the ~ b o v e  inference as to the unusual prevalence of a 

The detailed table from which the mean reeulhnt is computed shews 
this to be the wee. 
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Westerly element in the former, in other words of a deflection of 
the monsoon from its normal course towards the East. The winds 
do not indeed follow a spiral course around, and in to a place of 
minimum depression as they would do in a cyclone, but they are 
deflected from their normal direction to the Eastward, in all proba- . 
bility to feed an ascending current over Lower Bengal. Hence the 
excessive rainfall h e a d y  noticed a t  certain stations in Lower 
Bengal, and as a consequence, the deficiency experienced by stations 
to the NW. in the Ganges valley, with the predominance of 
Westerly winds which characterized the greater part of the monsoon 
of 1868 in the N. W. Provinces. Of these featurea the existence 
of a persistent barometric depression in the head of the Bay seems 
to offer a consistent explanation. 

I now pass to the monsoon of 1869, the barometric features of 
which differed considerably from those of the previous year, and 
which brought to the delta of Lower Bengal a rainfall somewhat 
below the average, while in the NWP. the deficiency of rain up 
to almost its close, was as marked as in 1868. 

May. June. July. Aug. Bept. 
Port Blair,. ..... 29.817* 29.770* 29'789* 29.810* 29.829* 

Madras, ........ .733* '6738 -717% .751* -777% 

Akyab, ........ -782 -656 .701 -724 -804 

.... False Point, '763 -609 .626 -719 -748 

Cuttack ,........ -710 -572 -626 -716 .733 

Chittagong, .... "142 '600 .638 .731 .745 

Saugor Idand, . . -705 .548 -566 .668 -704 

Calcutta, ...... -680 -531 ,566 .666 -708 

Hazaribaugh, . . -588 .481 -527 -624 -677 

Jessore, ........ '669 -521 '554 .65 1 -701 

Berhampore, .... -665 ? '517 ? -562 ? .668 .709 

Dacca ,.......... '704 '566 .601 -684 -739 

Cachar, . . . . . . .  -752 -594 *630 .698 -761 

Monghyr, ...... ? .482 .527 .596 -644 

Patna,. ......... .601 -494 -522 .619 -675 

Benares, ........ -625 .505 -567 *641 *688 

Roorki ,........ .560 -362 -510 .581 .663 
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The distribution of atmospheric pressure shown by this table is 
very different from that shewn by the table for 1868. m e  Saugor 
Island moans are throughout equal to or higher than those of Cal- 
cutta, and those of F a l ~ e  Point equal to or higher than those of 
Cuttack. Of the area of depression in the head of the Bay, which 
was so marked and constant during the monsoon of 1868, not a 
trace reappeartrs. This season the seat of minimum pressure is 
transferred to Hazaribaugh and hfonghyr,* and hero it was persistent 
nrnrly to the close of the monsoon, deflecting the winds and apparent- 
ly determining the distribution of the minfnll, just as the Saugor 
Island depression of the previous year had done in the lower part 
of the delta. 

This depression &st became marked in April, in which month 
the lowest mean readings are those of Hazaribaugh and Patna, 
Nonghyr being wanting. In  May the difference was greater and in 
June these three stations alone lr~y within the isobitric of 29.5. I n  
June and July the pressure wau about the same at Hazaribaugh 
and Monghyr, but in August and September it rose at  the former 
more rapidly than at thc latter station, and the barometric mini- 
mum lay above M0nghyr.t Throughout tho three first months of 
the mina, and indeed newly to the end of September, the vapour 
bearing lllonsooll was then arrested in its normal course towards 
the N. TV. Provinces by a perqistent ntmospheric depression in the 
region of tho Curruckpore hills and Dazaribaugh, and it was not 

* In the abrtrnct of tho paper given in Proc. As. Soc. for January 1870, i t  waa 
stated (p. 93) tllnt in Murch, a slight deprcssion appeared oror n r e g i o ~ ~  inrlu- 
ding Berhamporc, Monghyr, &c., thnt in May it was iutensified especially over 
t h e  first named station nnd reached its lowest point in June, and that  t h e m  
was a mean difference of 0.14 of an inch between Calcutta and Borhampore. 
On rc-examining the registers and Inying down their barometric means of t h e  
stations for cuch day in curves, nn iustrurnentnl error has bcen detected in t h e  
B e ~ ~ l ~ a m p o r e  register which atfectcd i t  from the 16th April to the  16th July, 
and which cnnfied the moan pressure to be recorded ns ratllor more tlian 0'1 
too low. A corresponding correction hna been applied to the register in t h e  
above table, hut  siuce tho correction can he determined only for the beginning 
and end of the period, and is assumed to be the  samo throughout, the results are 
marked with a [?I. I t  results from this thnt  the depression did not move 
w e ~ t w a r d  as originally stated, but changed rts now stated in the text;  and t h a t  
the  cyclono of June did not iliove ~li icct  to the plnce of minimum pressure, 
though (:IS I am still of opinion) i ts  course was probably affected by the exist- 
ence of the  locnl depression. 

t Except Roorki which in this month mas lower than any of the Bengal 
stations, but tho bnro~notcr hat7 not been coinperad aud there is much reason fbr 
t l ~ c  b ~ l i e f  that  it rends low. 



until the end of September that the contraction of this d(>pression 
allowed the N. W. Provinces to receive their usual rainfall, as i t  
would appear, by leaving the ainds from the Bay to follow their 
normal course across Hazaribaugh and Chota-Nagpoor towards 
the Upper Provinces. 

I n  June the heaviest rainfall occurred at Julpigori (41.29 ins.) 
and Rungpore (36.7 ills). At the stations of Dinagepore, Pubna, 
Malda, Buxa, (Bhotan Doars,) and Goulpara more than 20 

inches were registered, while at Da jiling at which the average 
rainfall for this month is 27.50% ins., 19.85 inches only fell. At 
Calcutta the rainfall for the month amounted to 18.84 inches ; but 
of this, 11 inches fell in one day, during the Cyclone of the 9th 
June, the centre of which passed vory near Calcutta. Berhampore 
received 21.74 inches of which 5.7 fell during the passage of the 
Cyclone and Rnmpore Beauleah, which was also near its track, 
18-05 inches, in all of which 6 inches fell on the day of the storm. 
I t  would appear then that the heaviest fall was to North East of 
the depression, the maximum being at  150 miles from the seat of 
greatest depression much as in August of the previous year. I n  
the present case, however, the place of maximum rainfall was pro- 
bably determined by the proximity of the hills. 

m a t  the winds in May and June were greatly influenced by the 
local barometric depression, and instead of blowiug up the Ganges 
valley, drew in towards the deprcssion with a teudcucy to circulate 
ronnci it, is shewn by the following table, which exhibits also the 
increase of Easterly components in September when the raius 
reached the Upper Provinces. 

I t  may be noticed, however, that as in tho previous year, tho in- 
fluence of the local depression was sufficient only to modify and 
weaken, not to counteract that of the probably more extensive area 
of low pressure, which many circumstances lead me to belicve must 
exist in Central India, as a normal phenomenon of the S. W. 
monsoon. 

May. June. July. Aug. Sept. 
Cuttack, . . . . 798 6OE 588 3OE 58s 49OW 55s lYOW 308 17'E 
Palee Point,. . 638 15OW 538 25% 728 67OW 63s 56OW 41s 3Y0W 

Mean of 7 years. 
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May. June. July. Aug. Sept. 
Saugor Island, 828 38OW 655 3Q0W 748 55OW 778 47OW 688 1 1°W 

Calcutta, . . . . 828 7OW 705 6OE 848 5OE 858 1°E 858 23OE 

Jessore, . . . . 555 l l O E  728 30% 825 18OE 705 70E 858 35OE 

Dacca, . . . . . . 69s 31°E 875 45OE 935 37OE 905 g0E 608 33OE 

Berhampore, .. 635 43OE 575 38OE 7.19 52OE 645 23OE 755 53OE 
Monghyr,. . . . 43N 8g0E 63N 86OE 615 8g0E 228 75 E 638 84OE 

Patna, . . . . . . 84N 7OW 94N 3OW 71N 6OE 725 2g0E 

Benares, . . . . 58N 5OW 37N 41dE 27 E 14N 48OW 56N 8 O E  
Gya, ........ ? 235 84OE 428 77OE 225 1°E 718 78OE 
Hazaribaugh, 32s 2i0W 40s 15OW 325 18OE 328 lgOW 618 42OE 

To sum up the principal facts brought out in the foregoing &- 
cussion. 

In the monsoon seaeons both of 1868 and 1869, there wae an ' 
area in or on the borders of Lower Bengal, in which the atmos- 
pheric pressure was persistently low, and which was partially or 
entirely encircled by a region of relatively high barometer. I t  
originated with the general redistribution of barometric pressure at  
the beginning of the 5. W. monsoon in April, and became intensi6ed 
with the first fall of the rains in June. In 1868 it retainedits initial 
position with a slight variation throughout the monsoon seaeon, the 
depression being most intense in Juue and August, after which latter 
month it gradually decreased in intensity, but did uot disappear 
till December. I n  1869 it contracted or retreated northward and 
as far as can be judged did not entirely disappear, although its 
~ u e n c e  was diminished until quite the end of the monsoon. Its 
position was different in the two years, being in the former in the 
N. W. corner of the Bay of Bengal, in the latter in the hilly 
country to the west of the delta. 

It influenced the vapour bearing winds from the south by deflec- 
ting them towards it, and necessarily by determining an w e n d m g  

it produced an excessive rainfall to the north of its position, 
the maximum fall being at  from 50 to 150 miles from the place a t  
w s c h  the barometer mas lowest. Finally it impeded the passage of 
the vapour-bearing winds to the N. \V. Provinces, and thus deprived 
that re*~n of a great part of its usual annud supply. 





lhplanation of the Churta, PI. Vm. 
The Charta shew the mean isobaric lines, the resultant wind 

directions and distribution of that rainfall for each of the three 
months, June and August, 1868, and June, 1869. The two former 
data are obtained from registere kept a t  the stations : 

Roorki Monghyr Dacca False Point 
Benares Dajiling Jeeaore Madras 
Patna Berhampore Calcutta Chitta.gong 
%a Goalpara Saugor Id. Akyab 
Hazarfiaugh Shillong Cuttack Port Blair 

in the case of the Charts for June 1869. A few of these are want- 
ing in the charts of the previous year. The rainfall data are ob- 

* tained from a larger number of Stations. 
The isobaric lines are obtained by reducing to sea level the means 

of (in most cases) four observations daily, reduced for temperature 
and corrected to the Calcutta standard. The lines represent differ- 
ences of & of an inch. To determine their position, the distances 
between each pair of neighbouring stations, lying on opposite sides 
of a line, were divided into parts proportional to the excess or defect 
of their mean readings on the even tenth, and the line ww drawn 
through the series of points so determined. If the stations are 
very distant, or the exact oourse of the line for other reasons doubtful, 
it is represented by a broken line. 

The wind wsultants are represented by arrows, the points of 
which indicate the position of the stations to which they belong. 
The direction of their flight indicates the mean motion of the wind, 
aa deduced from the number of observations, and without regard 
to differences of velocity. The relative predominance of the resul- 
tant direction is indicated by the length of the arrow, taking 2 inoh 
as the maximum or ae representing exclusive prevalence. 

The distribution of rainfall is indicated by light dotted linen, 
each line correeponding to a difEerence of 10 inches of fall during 
the month. 



 OBSERVATION^ ON SOME INDIAN AND MALAYAN A~WHZBU ARD REP- 
TILIA,-by DR. F. 0 T o L I c z K A, PaZeo)atologiet of t L  CfcoZ. 
Survey of India ; Bbn. Secretary, Aedat. Soc. Bengal. 

(With plates IX-XII.) 

[Read and received 6th April, 1870.1 

The materials upon ~ h i c h  the notes, recorded in the present com- 
munication are based, have been derived from varioils sourcee. 
By far the greater number of the specimens noticed had been 
collected on my last year's trip along the Burmese and Malayan 
coast, at Penang and near Singapore, as well as on the Nicobar and 
Andaman islands. Only a few specimens were received through 
a friend fiom Java, and from Upper Burma, but some of the species , 
from these countries are of great interest, as I shall have occasion to 
notice further on. 

As regards the Indian fauna proper, I have little to say. Dr. 
D a y furnished me with some materials which confirm the dis- 
tinctness of the two species of Enhydritla figured by R u s s e 11, 
namely, his I;roogZi-pattse and Palnkadym. My collectors have also 
procured in the Sutlej and K d u  valleys, and in the neighbourhood 
of Simla, some species which I did not wish to omit, becaue 
doubta had been expressed against the correct determination of 
some of them. I particularly allude to such species as B 1 y t h ' a 
Platycqs faeciatua, which is a Compeoeoma, Dspeaa rnnlt~aackata, 
B 1 y t h, Compaoaoma Hodgeoni, G ii n t h., fiopidonotru pktycepa, 
B 1 y t h, with which S t e i n d a c h n e r ' s Zamenis Hin~nlaynntcs is 
identical, and to a few others. There is at  present less occasion to 
remark much on the fauna of India proper, rts it will shortly be 
published in detail by Dr. T. C .  J e r d o n in his forthcoming work 
the " Reptiles of India." 

However, tlie Amphibia and Roptilia of the Andamans md 
Nicobars had a special interest for me, because the fauna of 
these islands was as yet Icss Irnown than that of other parts of 
India and Burma, and not only promised to yield some norelties, 
and to elicit the geogmphicnl distribution of several Malayan forms, 
but upon examination of some type bpecimens in our Museum, 
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described from these islands, there appeared several doubtful 
points to be settled. I wm, therefore, most anxions to obtain as 
large a material as was possible, and on two different occasions 
despatched my collector to thpse islands. With the very kind 
assistance of Capt. J. A v e r n, of the Steamer " Scotia," Capt. 
R u n d e 11, Assistant Superintendent of the Nicobars, Th. Ad. de 
R o e p s t o r f f ,  and&. H o m f r a y ,  at  the Andamans, I have 
not only procured nearly all the species which had been already 
recorded as occurring on these islands, and several others previously 
known from India, Burma, Penang and Java, but also a few yet 
undescribed forms. I t  was to be expected that the Amphibien and 
and Reptilien fauna of the Andamans and Nicobars will shew a 
great similarity to each other ; several species of lizards and snakes 
are common to both, and the whole fauna greatly resembles the 
Malayan, gradually passing into the Burmese fauna, both being in  
a great many points very closely related to each other. The detailed 
lists of species known to occur on the islands mill exhibit this more 
clearly. They will not only shew the distribution of some of our com- 
mon Burmese and Indian species, but at  the same time indicate the 
peculiarity of each of the small geographical provinces alluded to. 

The number of Amphibia as yet known is very small, and there 
cannot be the least doubt that many more species of frogs will yot 
be discovered on both the Andamans and Nicobars; tree-hogs 
eepecially ought to be numerous in the damp jungles of the 
And'aman and South Nicobar islands. Of Lacertilia there are 
several peculiar species, and the genera mostly agree with Malayan 
forma, such as Tiaria, Ptychoroon, Cyrtohtylw, Phaluuma, Pertpia, 
Br~l~~Jwcelc, and others; a few more are of Indian and Burmese 

type. Among the Ophidia, the genera are more generally distri- 
buted all over India, such as Pytlhon, DencErophya, Gonyoaoma, Comnp- 

rosoma, Tkopidonotua, Ptyne, Ablabaa, kc. Most of the species from 
the ialande belonging to these genera are a l ~ o  found in Burma, 
in the Malayan peninsula, and the neighbouring Philippine islands. 
One of the most marked features in the Reptilian fauna of the Nico- 
bars and Andamans consists ino the great number of IFimereaum; 
particularly at  the Nicobars, where the jungle appears to swarm 

Hydrophidm, or the poisonous water-anakea, appear to be cornparatirely 
they prefer salldy shores to those surrounded by coral reefa 
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with them. Those I obtained from the latter ialands only belong to 
two dietinct species, T. Cbntori, B 1 y t h, and T. mcrtabilb, n. q., 
but the number of specimene, particularly of the former species, 
is very great. An idea of this may. be formed from the fact that 
my collector procured, within a comparatively short time, some 60 
specimens of the former and about 30 of the latter species. For- 
tunately these vipers do not seem to be as dangerous aa their allies 
usually are. I shall speak of their poisonous properties further on, 
when noticing the various species of the genus Ibr'rr~~asutrcs. 
T. C a h i  ia also common a t  the Andamans, but T. mutabilk 

eeems to be there much rarer. Beside these two, a third species 
is to be met with at the Andamam ; i t  was called l! porphytacsur 
by B 1 y t h, and also does not appear to be common. I t  seems 
to be eufficiently dietinct from either T. cminatua and prpurma, 
with which it haa been considered as identical by different herpe- 
tologiste. 

The following species* have up to the present been observed from 
the Andamans. 

A M P H ~ I A .  
1. Ram gracilia, W i e g m., var. Andamnemis. 
2. Bufo melanosticw, El c h n e id.  

REPTILIA. 
3. ajrdroaaww aalcator, L a u r. 
4. Gscko atentor, C a n t. 
5. ,, a m ,  M e r r. 
6. Phskuma Andanranenee, B 1 y t h. 

7. Pmipia Cantori, G ii n t h. 

8. Hsmidoctylue franatua, 8 c h 1 e g. 
9. 11 maculatua, D. and B i b. 

10. Qrtodoctylw rscbidw, (Pwllula rubida, B 1 y t h). 

I win mark those apeoies which have been reoorded as occurring on the 
klmda, but which I have not seen epecimena, with an asterisk (*). I may 

well notice that the only specie8 which have been described from these 
island8 are thoee by B 1 y t h, (see Appendix in M o u a t ' s Adventurea and 
&search- among the Andaman lalandem, &c., 1863, p. 8641, by T h e o b a  1 d in 
his Cat. of Burmese Reptiles, and some othem by 8 t e i n d a c h n e r ,  published 
in the saenti5c results of the "Voyage of the Austrian Frigatte Novam," 
Amphibia and Raptilia, 1865. 
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11. n'lipua olurinata, S c h n e i d. 
12. Hinulia m d a t a ,  B 1 y t h. 
13. Tiaria mbcrietata, B 1 y t h, (= Coryphyhz dimlmiliani, 

F i t z .  apud S t e i n d a c h n e r ) .  
14. Ptyas mucow,  L. 
15. Gonyoama oqcephalum, B o i e. 
16. Compsoeoma melanurum, 8 c h 1 e g, 
17. Tropidonotua pvinncnctiatw, S c h 1 e g. (= T. TytLri, B 1 y t h, 

a n d  T. striolattla, B 1 y t h apud T h e o b a 1 d.) 
18. Dipam hexugonotw, B 1 y t h. 
19. Dendrophis picta, B m. 
20. Zywhn auZiclc8, L. (=Qtleria hypairhinoides, T h e  o b a1  d.) 
21. C m b m r h y n c h o p e , S c h n e i d .  
22. Ophbphagw, elape, S c h 1 e g. 
23. Naja tripdiana, M e  r r. 
24. W w m r w  p o r p h y r w ,  B 1 y t h. 
25. 2 P Cantor;, B 1 y t h. 
26. ,, niutabilia, n. sp. 
27.* Cc~uana olivaesa, E s c h. 
28. C h e h i a  vkgata, 8 c h w e  i g. 
29. Caretla eqwmata, B o n t. 

From the Nicobara the following are on record- 

AarP~inI.4. 

1. Rana gracilis, W i e g m., var. Nicobw.ien sic. 
2. Hylorana Nicobarimis, n. sp. 
3. Bufo mahat icue ,  S c h n e i d., vax., (=Bufo spinipes, F it z. 

=B. gymnauch,  B 1 e e k .)  

REPTILIA. 

4.* Crocodilwr sp. 
There i s  no  doubt o f  the  occurrence o f  a Crocodile on  the  Nico- 

bars. Capt. R u n d e 1 1 informed m e  that  h e  obtained a small live 
specimen o f  one, but it unfortunately did not reach m e  in t ime 
before the  eteamer lef t  ; it is most likely C. poroewr, 8 c h n e i d. 

5.* Bydroeaurw aulz?ator, L a u r., (recorded by B 1 y t h). 
6. Ptychozoon homalocsphalum, K u h I. 
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7. Hemidaetylua frenatus, S c h 1 e g. 
8.* Tiliquu carknato, Schneid, (recorded by 8 t e i n d a c h n er). 
9. ,, olivacea, Q r a y. 

10. ,, rugifra, n. sp. 
1 l.* Ewpepee (Lygoeornn) macrotie, F i t z. (recorded by S t e i n- 

d a c h n e r ) .  
12.* Typhloecincua ATiwbaricua, F i t z. (recorded by S t  e i n-. 

d a c h n e r ) .  
13.s Cabtee myataem, D a u d. (recorded by B 1 y t h.) 
14. ,, ophiomachw, M e r r. 
15.* Bronclrocele criatatella, K u h 1, (recorded by S t e i n d rr c h- 

n e r.) 
16. 9 1  jttbata, D. and B i h. 
17. Tiaris subcriettrla, B 1 y t h. 
18. Ablabes Nicobarieneie, n. sp. 
19. Dendraphiapicta, Q m e l .  
20. Lycodora nulicua, L. 
2 1. Python reticulatue, S c h n e i d. 
22. Pelanaia platurua, L. (= bicolor, 8 c h n e i d.) 
23.* Platurce laticaudutaur, L. (recorded by S t  e i n d a c h n e r.) 
24.* ,, Fischeri, Jan, ( ,, 9 1 9 2 1 
25. Binreresum mutabilia, n. sp. 

26. > 3 Calrtori, B 1 y t h, (= ? ? D i m .  labialti, F i t z. 

apud S t e i n d a c h  n e r ,  see further o n )  
27.* ,, purpareu8, Q r a y. This species is also recorded 

by S t e i n d a c h n e r, but as he says that the specimens are in bad 
state of preservation, they may prove to be unicoloured varieties of 
T. mutabilia, though pu~purewr may also occur, but I have not 
as yet seen any specimens from the Nicobars. 

28-29. B 1 y t h mentions fragments of Chl. eldrgata and inrbricala, 
and very likely some more of the Pelagic species will be found. I 
have myself seen fragments of turtle bones and of their shells with 
the natives, but I would not venture to identify the species. 

Accidentally the number of species upon record from both groups 
of islands is the same, but the Nicobar fauna appears to be richer, 
especially in the SCINCIDII.: and A~MA~IDX, and no doubt may more 
snakes will also be found. There were several species obtained by 
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the Austrian expedition, which we have not yet received in Calcutta 
from these islands. The almost total want of C O L ~ R I D B  on the 
Nicobars is remarkable. 

From Penang I have to add to the Amphibia a form which appears 
to be a third interesting variety of the very variable Rana gracilie, 
and two new species, Polypedatee lIhscheanue and Anemia Paanragensis 
(n. gen. et sp.). Among the Ophidia I procured a new Tnnmereeurue,- 
3: concictue,-rather closely allied to the Himalayan 3: wonticola, 
(3 ii n th . ,  and a very interesting species of Xabouyn,--d% Jerdoniana 
-which I got on the little Yulo Tickus, close to the northern shore 
of Prince of Wales island. 

I have also added a complete description of the rare Gecko Smithii, 
Q r a y, a specimen of which waa sent to me &om Java, nnd that of 
what appears to be a full grown specimen of Tetragonoeon~a ejkens, 
C a n t., h m  the island Banca. 

From Amherst, near Moulmein, I have recorded a new ~pecies of 
the rare genus Cantoria, and from Martaban a very interesting small 
Riopa. At the last locality, I also obtained J e r d o n ' s Blylopeltna 
Carnuticum, Caloula pulchra, Q r a  y, ITylorana Yytlcri, T h  eob. ,  
Hinulia nlaculata, B 1 y t h, and some others. 

Tho following is a complete list of the species noted in the pre- 
sent paper ; the families are quoted, according to Dr. G ii n t h e r ' s 
work on " Indian Reptiles." 

AMPHIBIA. 

Banucnm. 
1. Rana gracilis, W i e g m., typical. 

9 9 9 9 ,, var. Andamanensis. 
) I 9 9 ) 9  ,, Nicobariensis. 
9 9 9 9 2 )  ,, pulla, (from Penang hill.) 

2. Rnna cyanophlictis, S c h n e i d. 
3. Pyxicephalus breviceps, S c h n e i d. 
4. Polypedates Hascheanus, n. sp. 
6. 1 9  maculatus, Q r a y. 
6. Hylorana Tytleri, T h e o b. (? = ulythren, S c h 1 e g). 
7. ,, Nicobariensis, n. sp. 
8. Ansonin Penangensis, n. gen. et sp. 
9. Diplopelma Carnaticum, J e r d. 
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10. Caloula pulchra, Q r a y. 
11. Bufo viridia, L a u r. 
12. ,, melanosticua, 8 c h n e i d, ( = gpnauchen, B 1 e e k.. 

= apinipea, F i t z. 

REPTILIA. 

~ o E R T I L I A .  

13. Phychozoon homalocephalun, K u h 1. 
14. Qecko guttatus, D a u d. 
15. ,, s t e n t o r , C a n t o r .  
16. ,, Smithii, Gt r a y. 
17. Pheleuma Andamanense, B 1 y t h. 
18. Peripia Peronii, C a n t o r. 
19. ,, C a n t o r i s , G i i n t h .  
20. Hemidaclylus frenatus, S c h 1 e g. 
21. ) 1 maculatus, D. & B. 
22. Cyrtodactylus rubidus, (Pwlluh mbida, B 1 y t h). 
23. 9 1 &a, n. sp. 
24. Tiliqua carinate, S c h n e i d., (Eup. rufescens, S c h a W. 

apud Q i i n t h e r . )  
25. ,, rugifera, n. sp. 
26. ,, olivacea, G r a y. 
27. Mabouya Jerdoniana, n. sp. 
28. Hinulia maculata, B 1 y t h. 
29. Riopa lineolata, n. sp. 
30. Calotes mystaceus, D. & B. 
3 1. Bronchocele criststella, K u h 1. 
32. I) Moluccana, L e a a. 
33. Y P  jubata, D. & B. 
34. Tiairis aubcristata, B 1 y t h. 
35. Draco ~olans,  L i n n. 

OPHIDIA. 
36. Cylindrophie rufus, L a u r. 
37. Ablabes melanocephalus, Q r a y. 
38. ,, Rappii, Q ii n t h. 
39. ,, collaris, G r a y. 
40. ,, Nicobwiensi~, n. sp. 
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4 1. Ptyas mucosua, L. 
42. ,, hexahonotus,Cant.,(XcnelaqhisdhapudCiinther). 
43. Compsosoma wdiatum, .R e i n v. 
44. 9 ,  meburum, 8 c h 1 e g. 
45. 11 semifmcinta, B 1 y t h, (Platycepe idma). 
46. 9 )  Hodgsoni, Q ii n t h. 
47. Tropidonotue quincuntiatue, S c h 1 e g. (T. Tytlmi and 

etrwlatwr, B 1 y t h). 
48. 19' stolatue, L. 
49. 9 9 platycape, B y t h, (Zamsnia Hir~layanw, 

S t e i n  d.). 
50. hnyoeoma oxycephd~~~l ,  B o i e. 
5 1. Dendrophie picta, Q m e 1. 
52. ,, caudolineata, 8 r a.y. 
53. Chrysopelea ornata, S h a w. 
54. rubesoens, Q r a y. 
55. Psammophis condanurus, hI err. (Phyraa ieabs~~itba, The o b.) 
56. Tragops fronticinctus, B ii n t h. 
57. Dipsas hexagonotus, B 1 y t h. 
58. ,, multifasciata, B 1 y t h. 
59. Lycodon striatus, S h a w. 

60. ,, aulicus, L. (Qtlaria of T h e o b a1 d). 
61. Tetragonoeoma effrene, C a n t. (var.). 
62. Python molurua, L. 
63. ,, reticulatus, 8 c h n e i d. 
64. H~psirhina plumbea, B o i e. 
65. Cerberue rhynchops, 8 c h n  e i d. 
66. Hipietes hydrinua, C a n t. 
67. Cantoria Dayana, n. ep. 
68. B a n v  coaru~eua, 8 c h n e i d. 
69. Ophiophagus elnps, 8 c h 1 e g. 
70. Naja tripudians, M e r r. 
7 1. Cdophis intestinalis, L a u r. 
72. Enhydrina Valakadyn, B o i e, (= E. Bsngdenaie). ' 

73. ,, shistosa, D a u d. 
74. Pelamp bicolor, S c h n e i d. 
75. Trimeresurus gramineua, S h a w. 
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76. 'I'rimeresurua erythrurus, C a n t. 
77. 9 ,  carinatus, G r a y. 
78. 19 porphpraceus, B 1 y t h. 
79. ? I  mutabilia, n. sp. 
80. 1 1  Cantoris, B 1 y t h. 
81. 1 7  convictm, n. sp. 
82. Halys Hymalayarms, ii n t h. 
83. DaboiaRusselii, S h a  w. 

CHELONLL 
84. Emys craasicollis, B e 1 1. 

AMPHIBIA. 
BATRA CHIA. 

Fam. RANIDZ. 

1. Rana gracilia, W i e g rn. (G ii n t h. 1. cit. p. 409.) 
This species is very commcm in the Sundarbanrr, ail a l m g  the 

coast of Arracan, near Rygoon, Moulmein, Tonasserim, the 

Welcsley Province, Penang, and apparently also at the Andamana 
and Nicobars ; it usually does not hcsitate to take to sea m brackish 
water, and is, as a rule, a true litoral species. 

I n  specimens from all these localities the coloration is typical, the 
spots on the back,* the band betweon the eyes, and the spots on the 
lips are never absent, there is, however, no rule as to the presence or 
absence of the pale dorsal streak ; generally it is present and occa- 
sionally (on some specimens from Rar~goon and Penang), almost ae 
wide as the interspace between the eyes. The body of  the largest 
specimen, I have collected at Akyab (Arracan const), mensurecl about 
24 inches in length ; this specimen has four ruddy spots on the back 
between the shoulders, forming a cross. Specinlens with the body 2 

inches long are comparatively very common. The external surface 
of the vocal region ie black in the male. The length of the snout 
slightIy varies, but it is usually conspicnously attenuated, appart-t- 
ly more so in the males than in the females. I n  specilllens vith a 
narrower smut, the ridges of the vomerine teeth almost touch each 

+ In young specimew there is only one transverse somowhnt nndulati~~g 
dark band above the middle of the body; the skin is gonorally distiwtlp 
tubercnlar. 
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other, in those with somewhat broader snout, the interspace between 
the dental ridges is more or lese widened. As regarb  the pro- 
portions of the length of the legs compared with those of the 
body, the h a c a n  and Rangoon specimens are the most true to the 
type ; the legs being stout and the distance from the anus to the 
metatarsal tubercle equal to, or very little longer than, the length 
of the body ; the toes are half webbed, but in young specimens the 
webbing appear5 a little stronger, because the toes are thin and 
of moderate length, while in old ones, the fourth toe especially is 
much elongated, and more so in the males than in the females. 
In several specimens from the neighbourhood of Moulmein and 

some others, obtained near the coast a t  Penang, the distance between 
the anus and the metatareal tubercle is conspicuously* more than 
the length of the body, the difference amounting to about gth 
of the length of the body, the specimens are also a little more 
slenderly built, but no other specific difference exists, except 
that in some specimens, the toea are coqicnously dender and 
elongated, so as to make the webbingsppear to be still less than in 
Arracan epecirnens. 

a. As variety Andamanensis may be distinguished, the form 
occurring on the Andamans. I have examined four specimens from 
Port Blair. Of the smallest the body is about one-third of an 
h c h  long, of the two next above one inch, and of the fourth 2ird 
inches. In all the specimens the snout appears a Little shorter 
and more obtuse than in typical graeilia, and the hind feet are 
decidedly more slender, and proportionately longer than in that 
form. In the first ~pecimen the difference is equal to j th  
of the length of the body, in the two of middle size it is +th 
in one and a little less than )th in the other, in the large 
specimen it is very nearly i t h ;  one of the specimens has a thin 
vertebral streak, the others none ; the chin and breast are spotted 

- 

with black, mostly conspicuous in those of median size. 
The rest of the characters and the coloration remains true to 

the type, except perhaps the webbing of the toes, ~ p p e ~ r i n g  to 

In one speuimen, noted in the lint of measaremenb as e,  the fect are pro. 
prtionrrtely very long, hut thoy are not slender to the same extent, ns they are 
in the Andaman variety. 
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be a little stronger than in most other specimens ; the web reachea 
to the tip .of the third, but not to that of the fifth toe ; the  
fiinge on the external edge of the fifth toe is almost obsolete. 
The tubercles which are in young specimens very distinct on the 
body, and above the eyes, became also nearly quite obsolete in the 
old frog. 

Although at the first sight the greater length of the legs and 
the obtuse snout appear to be striking differences, I don't think 
that they are sufficient to regard this insular form as distinct from 
the continexltd, particularly so, when we observe the changes in 
the length of the legs of the Arracan and Itangoon specimens, and 
those from the Welealey province. Possibly the above noted differ- 
ences may in time become better developed, and may then he 
considered as of specific value : that is - a local race may in time 
become a epeciea. 

b. car. Nicobariensis. h m  the Nicobars, in the neigh- 
bourhhood of the Nancowri harbour, I obtained one peculiar young 
specimen. The body measures 14th inch, and the distance between 
the vent and metatarsal tubercle is slightly more than that of the 
lehgth of the body, thus in this point coming up very near to the 
typical Arracan specimens, but it has the short snout of the car. 
Aidamaneneie, and of the next variety from Penang. It differs, 
however, from both in the very slight webbing of the feet, the toes 
being considerably elongated and slender, the fourth equals in 
length to very marly half the body, the disks are slightly suollen, 
and the web is almost only basal, it hardly extends to half the 
length of the toes ; the cutaneous fringe on the edge of the fifth toe 
is slight but distinct, and the tubercle at  the base of the fourth toe 
obsolete. The skin is, like in other young specimens of gracilq 
finely tuberculeted, and the whole habitue and coloration identical 
with type specimens ; the lower side is finely mottled with dusky, 
as in Andamanensie. 

c. war. pulla. As a further variety of R. gracilia I regard two 
specimens which I obtained in a s m d  pool of water at a height of 
about 2,000 feet on the Penang hill. One is only t th,  and the other 
ath of an inch long ; they agree with the Andaman variety in the 
somewhat obtuse form of tlle snout, spotted chin and breast and the 
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slenderness of the feet ; in the first the difference of the distance 
between the anus and the metatarsal tubercle, and that of the body 
i s  ath more of the length of the latter, i n  the second specimen i t  
ia nearly one-sixth ; but in both specinlens the toes are proportion- 
ately shorter and more fully webbed ; the fifth toe has the cutane- 
ous fringe as distinct as in typical gracilb. The colour of the fresh 
specimens waa a light brown with green spots, perfectly identical in 
distribution with those of gvacilis, with which nlso the tubercles on 
the back entirely agree ; these two specimens have no dorsal streak. 

W h e n  viewed independently from other specimens, nothing would 
b e  easier than to regard the above noted Penang small variety 
as a distinct species, for, in addition to the obtuse form of the 
snout, and the greater length of the legs noticed in the Andaman 
variety, we have in this a complete webbing of the toes. However, 
there i s  in any case, a t  present no sufficient reason for doing this. 
For I have already noticed that in young specimens of typical 
gracilia the toes appear stronger webbed than in old ones, and as the 
two specimens from the Penang hill are  evidently young ones, they 
may shew this development accidentally more, than perhaps other 
specimens in the same locality would do. Until this has been 
sufficiently ascertained, the other more constant characters con~ifiting 
in the form of the body, and also the very characteristic coloration 
must b e  regarded as more important than the peculiarity of a 
known variable character. 

I n  all these varieties quoted above the constancy in co!oration is 
most marked. I do not regard tho more or less pointed or obtuse 
snout a4 a character of great importance, for it varies considerably 
in specimens of one and the same locality in different stages of age, 
and apparently also in the sexes. Neither would the reference to 
the greater or lesser length of the hind limbs appear to be very 
important, but that the webbing of the toes should vary so consi- 
derably as noted above, is really very remarkable ; and I would 
certainly have separated the Andaman and the small Penang form 
as distinct species-on account of shorter snout, longer limbs and 
stronger webbing of the toes, -had I not obtained from the Niw- 
bars, situated geographically between both, a form which has the 
short snout of the two last varieties, but the proportionately short 



146 Tndinn nitd Jhthynn Btnphibin nt~d R~pti l ia .  [No. 2, 

limbs of the type form ; on the other hand, however, a very slight 
webbing, distinct from d others ! 

I hope to be able to give illuetrations of all these forms, an soon 
as I may be placed in poseession of more extended materials which, 
I trust, will be sufficient either to confirm the present determination, I 

or to shew that what I pointed out as varieties are in reality to be 
considered as distinct species. I can now ody  repeat that, whatever 
anxiety some herpetologists may feel regarding the consistency 
of the ~pecies in question, I cannot view those insular forms, on 
coxuparing them with hundreds of specimens which I myself 
collected in the Sundarbans, Arracan, Rangoon and down the 
Tanasserim coast to Penang, as anything elae but local varieties of 
one and the same species. I shall now only add the actual m e m e -  
ments of the principal forms. 

The varieties from Noulmein and (i) Nicobarie~k are almost 
identical in measurements. 

2. Rnna ~ynno~hlycfia, 8 c h n e i d. (Cf ii n t h. 1. cit. p. 406). 
Thin q)eries baa been collocted by Dr. F. D a y in Orissa whero it 

appears to be common. Speci~nens measuring up to 3 inches in 
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length of the body are also not rare in the Sundarbans, and the 
speciea here principally lives in pooIs of water which ie more or less 
brackish. 

3. Pyxdcephalua brevicqs, 0 c h n e i d. (G ii n t h. I. cit. p. 41 1). 
A specimen was obtained by my collectors in the forests above 

Kotegurh at  about 7000 feet ; body measured 2kN, the hind leg 2;". 

Fam. POLYPEDATID~~. 

4. Polypdates Haacheanus, n. sp. Pl ;'1, Fig. 3. 
Body moderately slender, anteriorly rather wider than posteriorly 

and depressed ; skin smooth or with few indistinct small tubercles 
except above the eyes ; snout moderate, obtuse, sligl~tly longer 
than the distance between the eyes; fore foot, when laid for- 
ward, exceeds the snout nearly by the whole length of the first fing- 
er ; the distance between anus and heel is slightly less than the 
length of the body ; tympanum round, sillaller than the eye; the dorsal 
glandular fold is rather indistinct on the forepart of the body, but 
clearly traceable on the posterior half of it, a second glandular fold 
runs from the hind edge of the orbit above the tympanum to the 
upper arm ; toes slightly webbed in young spocimens, but in the 
largest specimen observed they are about one-third webbed ; only the 
terminal disks of toes are conspicuously flattened and enlarged ; the 
inner metatarsal tubercle is large and compresscd tho outer at the 
base of the fourth toe almost obsolete ; vomerine ridges very small 
and distant, but present even in the smallest specimens less than 
half an inch long. 

Colour above lighter or darker olive brown with few irregular 
amall spota, (sometimes, though rarely pale, almost yellowish olive) ; 
with a black band between the eyes, edged with light in front, 
followed by a W mark, the ends of which begin almost behind the 
eyes, a pair of somewhat indistinct blackish spots below the middle 
of the body ; sides of the front part of the body black, lips slightly 
spatted with white, a large white spot behind the angle of the 
mouth, Bides of body mottled and punctatcd with white and black 
h b s  with dark brown cross bands; lower parts whitieh olive 
mottled and finely punctated with dusky, especially on the sides 
about the fore and on the kind limbs. 
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I found this species tolerably coxnmon all through the higher for. 
ests (about 1000 feet above sea level) in the island of Penang ; it does 
not seem to grow to a large size, for though I have seen hundreds of 
specimens in different plncea of the island, the largest I obtained, only 
measures s " i n  length of body, the distance from anus to heel is +#' I 
inches, the fourth toe 2T" and the total of hind limb 1 inch. The 
usual size of the specimens is only qT, and nearly -&, &, +% inches in 
the other corresponding measurementa. It is generally seen on the 
leaves of s m d  bushes or on the ground between old leaves ; it is very 
active and on account of its very small eize rather difEcult to secure. 

I have great pleasure in naming this species after my friend 
A 1 f r e d H a s  c h e who has very kindly assisted me in my re- 
marches on the island. 

5. Polyperhtee maculatzur, Q r a y, (Q ii n t h. 1. cit. p. 428.) 
A variety of this species is not uncommon in Penang. Live speci- 

mens were of a yellowish brown colour with greenish tinge, the head 
much darker than the rest and with a distinct bluish tinge, the whole 
of the upper surface very minutely punctated with dark speaks ; a 
short blackish partially interrupted streak below the timpanoid fold ; 
a l l  four feet with indistinct cross-bands, the hinder side of the 
femora blackish, spotted with white : the extreme edge of the upper 
lip white; below uniform yellowish white. The skin in young 
epecimens is very finely granular above, in old ones it becomes I 

smoother, especially on the posterior half of the body. 

6. Eylorana Tytleri, T h e o b. PI. IX, Rg. 1. 
Cat. Rept. Asiat. Soc., Museum, p. 84. 
(an idem Eylorana srythrtea, S c h 1 e g. Q ii n t h. 1. cit. 

p. 425.) 
I have collected near Moulmein two specimens which I was 

first inclined to regard as a variety of H. arytkcza. There is no. 
essential difference in the measurements of the two. 

a. full grown. 6. young. 
Length of body, . . . . . . . . . . . . . . 2 inch. +# inch. 
Distance from vent to heel, . . . . 1 1 nearly -I% 1, 

Length of fourth too, . . . . . , . . . . #; ,, T% 1, 

Total length of hind leg, . . . . . . . . 3,6, ,, G J, 
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The snout is somewhat narrow in the more fully grown specimen. 
The fourth toe is rather short, the web reaching to the tip of the 
third and fifth toe. The f i s t  toe has at  its base a very prominent 
laterally compressed tubercle, and another considerably smaller 
tubercle is at  the base of the fourth toe, the last is not mentioned 
by Cl ii n t h e r or D u m. and B i b r o n in the description of 
erythraa. The upper glandular fold ie as usually distinct, the lower 
begins above the base of the upper lip, is interrupted above the hu- 
merus, then bends downwards as a short fold and disappears without 
continuing along the side of the body. From the upper hinder edge 
of the tympanum also a short thickened fold runs to the humeral 
tubercle. This character also occurs on two other specimens of 
unknown habitat in the Asiatic Society's Museum, but in the one 
named Qtbri  by T h e o b a 1 d, there scum to be, besides the short 
curved glandular ridge, slight traces of its lateral extension, it being 
broken up until it disappears on the posterior middle part of the 
belly. In  this last specimen the toes are also fully webbed, and the 
fourth toe is little more than half the length of the body, as in typical 
erythrrea. The lower portions of the femora are distinctly granular. 

The Moulmein young specimen is dark brownish green above, 
black on the sides, the old one olive green above, blackish on the an- 
terior half of the sides, and mottled with black on the posterior; the 
glandular folds are white, the upper lips with a white streak, but 
their edges are blackish ; the lower parts are pale mottled with black 
on the anterior half ; the hinder parts of the femora are also mottled 
ormarbledwith black, but the upper sides of both fore and hind 
limbs are brown banded. This last coloration is also never mention- 
ed in the descriptions of erythraca, though S c h 1 e g e 1 ' s 
figure apparently seems to indicate i t  on the tarsal portion of the 
hind limbs. 

It would seem, mithout a comparison of typical specimens of 
wythr@n, rather difficult to state whether our Lower Bengnl and 
B-ese specimens have to be specifically separated from arythrra, 
or not, but with all the apparent very great similarity thoy really 
Beem to me to be distinct. In T h e o b a 1 d ' s type specimenY of 

+ This is the Dacca specimen to which B 1 y t h allndes when he aaya of 
Hybala  (L '~r~~nody tes )  inaczclaria (Journal, Aaiatio Society, Bengal, XXIII, 

20 
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Tytlen' the meaeuremenb almost perfectly agree with those of 
erythraa, the body is by nearly half the length of the snout longer 
than the dietance between vent and heel, and the fourth toe ie 
slightly more than half the length of the body. There are, however, 
two distinct metatarsal tubercles of which the one on the &=st toe 
is very prominent and large, and the legs are banded brown above. 
If these last characters never occur in eryfhrea of the southern 
regions, the specific name Tytleri will have to be reserved for 
our form. The indistinct continuation of the lower glandular fold on 
the body cannot bo taken into consideration, neither the somewhat 
elongated form of the fourth toe, for there can be no doubt that the 
two above mentioned specimens from Moulmein, and two others in 
the Museum, (either also from Lower Bengal or from Burma), are 
identical with T h e o b a 1 d ' s Fytkri, and in all these, the lower 
glandular fold bends down behind the fore limb and then disap- 
pears ; the fourth toe also i~ slightly shorhr than half the length of 
the body; in other characters all the specimens entirely agree. 

Hylorana Nicobariensis, n.. sp. P1. IX, Fig. 2. 
I n  its slender habit resembling the last, but the snout is narrower 

and more obtusely rounded than in that species, ibs end very little 
projecting above the lower jaw ; canthus rostralia rounded ; lored 
region slightly excavated ; tympanum round, almost circular and 
little smaller than the eye ; skin in the males above, finely granular, 
more distinctly so posteriorly, lower side of the femora coarsely 
granular ; in the females the skin is smoother ; a distinct gland rune 
from behind the eye on each side of the upper edge of the back ; 
a second gland is indicated by two tubercles, one behind the angle 
of the mouth and the second posterior to it above the humerus, 
and in some specimens there is even a third much smaller tubercle 
present from which a short rim bends downwards ; all these glands, 
however, are much less distinct in very young specirnena. 

p. PFIR), that it differs from erythreo "by its shorter and stouter limbs and short 
anterior digits, kc." ii n t h e r 's somewhnt aa~.castio remark (I. cit. p. 426) 
on that point is nncalled for, because B l y t h ' s type of i n a c u l d  is actually 2# 
in total length, and the distance from vent to heel only two, oonsequently less 
than that of the body, and the limhfl are thna actndly stouter and shorter than 
in t.he specimcn described by G ii n t h e r ,  though both no doubt are the name 
apeoiea. 
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The disks of the fingers and toes are. well developed, on the latter 
the web reaches fully up to the tip of the third and fYth toes. The 
second and fourth fingers are sub-equal, and the third is about one- 
third longer than the fourth. Two metatarsal tubercles are present, 
the marginal one at the base of the first toe is elongated and later- 
ally strongly compressed, the other which is smaller and rounded 
is placed at  the base of the fourth toe. The length of the body 
(measured in 8 full grown and 5 young specimena), is somewhat 
more than the distance between the anus and heel, and the fourth 
toe is shorter than half the length of the body. The following are 
the actual meaauremente of two of the largest specimens : 

d ? 
Length of body, ................ 2 inch. 1 3  inch. 
Distance from vent to heel, ...... 1# 9 ,  1 9  

Length of fourth toe, ............ e 2 ,  # 1 1  

Total length of hind limb,. ....... ST% 11 3 ? ~  1 ,  

I n  comparing these measurements with those given of the Moul- 
mein H. Qtleri, the two will be found to be almost identical. And 
this first led me to believe that the present species may only 
be a variety of Tythri ( ?  erythraa), but the larger tympanum 
of Nicobariensis, the usual total want of the short downward bent 
lower glandular fold, the better developed disks of the fingers 
and toes, the greater length of the third finger, then the presence 
of two almost sub-equal tubercles at the base of the toes, a distinctly 
larger gape of the mouth, somewhat more distant ridges of vomerine 
teeth, kc., kc., are so well marked in all the specimens examined that, 
on comparing them with the corresponding characters of Qtleri, the 
conclusion seems fully justified that the Nicobar form indicates a 
eufficientlg distinct specific type. 

Colour above olive greenish, much darker and almost black in 
eome male specimens, upper glandular fold pale, upper lip whitish, 
lower glandular tubercles usually purely white ; sides of body includ- 
ing the loreal region black, which uniform colour, however, fades on 
the posterior part of the body and is sometime8 replaced there by a 
few dark spots. Lower parts more or less mottled with black, some- 
times almost wholly black in the males, but yellowish between the 



152 Ifidiatt and dinlayan Anlylribia and Rrptilin. [No. 2, 

thighs ; in the females, the lower parts are whitish, either uniform or 
only slightly dusky. Fore limbs with few indistinct cross bands, a 
dark streak in front of the upper arm, and another one behind, as 
well aa on the loser arm ; hind limbs above banded with brown, 
behind indistinctly mottled with dark and yellow. 

In coloration and in the development of the disks of the fingers and 
toes, &c., this species much resembles H. temporali8, Q ii n t h., (l. 
cit. p. 425) from Ceylon. But in this species the hind limbs appear 
to be in proportion longer, the snout is much broader, the third finger 
8horter, and i t  is said to have " no glands behind the angle of 
the mouth." In Tytkrri the lower glandular tubercle cornmencee 
between the tympanum and the upper angle of the mouth ; in A h -  
barieneia that tubercle is situated behind and rather almost belaw 
the angle of the mouth. 

No maxilary or vomerine teeth ; ear and tympanum developed ; 
toes webbed ; sacral vertebrn dilated ; no paratoids. 

Ansonia, n. gen. 
Body slender, elongated, rather depressed, uniform in width; 

sacral vertebra much dilated ; muzzle short, obtuse ; limbs long and 
slender ; fingers four long, smooth, free and peculinrly cylindrical ; 
toes five, not much developed, half webbed; disks of fingers and 
toes slightly swollen, roundcd. 

The great pecu1inrit.y of this genus rests in the slender form of the 
body and the great length nnd slondcrness of the limbs, and especial- 
ly of the fingers. I n  tho general character it more reminds of 
Yhryttiacuu, than any of the genern of the RIZ~XODE~~XL~TIDE, referred 
to this family by G ii n t 11 e r, but it is readily distinguished from 
the formor genus by the tympanum and open eustnchian tubes. I 
have associated with this new form, the name of my esteemed 
friend, Col. A n  s o n, the preseut Governor of Yenang, who has 
 hewn the greatest interest in 1 1 1 ~  nntliral history researches 
during my short stay on the isln~td. 

8. Ansonia Penangensis, n. sp. PI. IX, Fig. 4. 

Rody slender and long, alinost with parnllel  ides throughont ; 
muzzle short aud blunt in front, sliorter than the interspace between 
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the eyes ; the whole of the upper and lower skin, except on chin 
and throat, tuberculated ; tympanum distinct, smaller than the eye ; 
tongue elongated, elliptical, rather thick, entire ; fore limb as long 
as the distance between the hinder edge of eye to the posterior end 
of body, distance from anus to heel nearly as long as the body; 
hand on the inner side with a large ball ; first finger shortest, then 
comes second, then fourth, and the third is longest, all are cylindrical 
and ~ i t h  slightly dilatod and smaller disks at  the end ; toes half 
webbed, rather short ; metatarsal tubercles indistinct, a large flat 
one at  the base of the first toe and a smnll slightly more prominent 
one at the base of the fifth toe ; in young specimens they are not 
developed. Above uniform ashy, marbled and reticulated with 
black ; sides of head and body, and the limbs 1~5th rather large pale 
orange or yellowish warts or spots, lower parts dusky with small 
white spots, especially on the sides of the belly and in front of the 
shoulders ; lower part of belly and the inner thighs of a beautiful 
rose colour in life specimens. The measurements of two specimens 
of different sizes are as follows : 

a. 6. 
Length of body, ................. ,8, f #  inches. 
Length of fore limb, ........ (nearly) =& f + ,, 
Distance from anus to heel, . .(nearly) ;E ++ 3 t 

.............. Length of fourth toe, & 5 9 ,  

.......... Total length of hind limb, &I li'5 ,, 
I have only obtained four specimens of t,his interesting species 

on Penang, two near the great water-fall (above the Alexandra 
bath), and two in a narrow gorge about half way up the Penang hill. 
I n  both cases, the specimens were found flatly attached to the 
side of the rock above the water, and did not make the slightest 
attempt to escape when taken from it. This habitat seems peculiar, 
and corresponds with that of a new species which Dr. J e r d o n 
lately received from South India through Major B e d d o m e 
(vide Proc. Asiat. Soc. for March, 1870, p. 85). I n  general form and 
style of colouring our species much reminds of ImEus opisto.rho(lore, 
lately described by Dr. G ii n t h e r from a Nilgheri specimen 
(Proc. Zool. Soc., 1868, p. 484, pl. 37, fig. 3.) 
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9. Diplqpelnan carnaticum, J e r d., P1. IS, Fig. 5. 

Engystoma carnaticum, J e r d o n, Journ. Asiat. Soc., Beng. 
1853, Z I I ,  p. 534. 

Body moderately stout with proportionate limbs ; snout short, 
obtuse, its length being equal, or hardly equal, to the width of the 
head between the eyes ; a front limb when laid forward exceeds the 
snout by half the length of the third finger ; length of body equal to, 
or very little less, than the distance between the anus and the 
metatarsal tubercle ; length of fourth toe equal to, or less than, half 
the length of the body ; skin on the posterior part of the femora 
extended as in Ca/oula ; fingers and toes with small rounded disks ; 
two metatarsal tubercles, the one at  the base of the first toe is 
elongated and compressed, the other at  the base of the fifth toe 
either a little larger, or scarcely smaller and rounded ; toes only 
webbed at the base, their length variable. 

Color above isabella or yellowish brown, with a dark bottle- 
shaped mark along the back beginning between the eyes with a 
tris-cusped edge, after which it contracts, then again widens, and a 

little below the middle of the body divides in two pairs of branches, 
of which the posterior extends to the base of the femora ; a trian- 
gular black mark about the anus, extending below ; on each side 
of the median brown mark are undulating longitudinal dusky 
streaks, these lateral portion of the back are sometimes, during life, 
tinged with rose colour, similar to CalouL pulchra; limbs with 
brown cross bars, sides dark, purplish black, this color disappear- 
ing posteriorly, an oblique pale streak extending from the eye 
towards the shoulder; below dull whitish, mottled with dusky, 
especially on chin and throat. 

This is, a~ Dr. J e r d o n (Proc. Asiat. Soc., March, 1870, p. 85) 
remarks, a wide spretid species. I am indebted to him for the 
identification of my specimens, their colouring being h o s t  per- 
fectly identical with his original drawing from which the  scan^ 
notice of B i g .  carnnticum, published nearly 20 years ago in the 
Society's Journal, was taken. I t  was originally described h m  the 
Carnatic ; numerous specimens exist from Beerbhoom in the Asiat. 
Soc. Col. ; Dr. J e r d o n obtained it in the Khasi hills, and I found 
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three specimens under a large block of wood at Martahan (near 
Moulmein) in company with one small C a h l a  pulchra and young 
specimens of Bufo melanosticu-s. 

The measurements of my specimens are as follows :- 

a. 8. c. 
1% 

Length of body, ................ - 16 1 1 hch. 

Distance from anus to metatarsal 
14 - B .................... tubercle, 1% J J  

Length of fourth toe, 13 16 8 - - -  ............ 3s Yd 16 ', 
Specimen c has a pale median dorsal streak extending the whole 

length of the body, the two others have none. 

10. Caloula pulchra, G r a y, (G ii n t h., 1. cit. p. 437). 
I n  spite of the dilated disks of the toes and fingers, this remark- 

able Batrachian is by no means arboreal in its habit. I twice 
observed it near Moulmein. I t  appeared after sunset about the 
same time ae Bufo melanoeticw, crawling on old .wood and feeding 
on white ants. 

In external character both Caloula and D+lopelma are very close- 
ly allied, and young specimens of the former, in which the vome- 
rine ridge is not developed, can strictly speaking hardly be dis- 
tinguished from the latter, except by the slightly more dilated disks 
of the toes. I am even not quite certain whether the distinctions 
between the two are really such as to entitle them to generic rank, 
which doubt especially becomes appnrent, when we compare the 
descriptions of the 'two other Burmese species of Diplopelma 
described by B 1 y t h ; in any case when kept distinct they should 
b e  classed close together in one family. 

Pam. BUFONIDX. 

11. Bzrfa w'ridie, L a u r. (Q ii n t h., Cat. Bat. Brit. Mus. p. 58). 
8 t e i n d a c h n e r (Nov. Exped., Amph. p. 40) already recorded 

this species as occurring in Spiti. I t  is found throughout the Sutlej 
valley from Kotegurh upwards, but is always rare. At Kotegurh, 
between 6 and 9000 feet, it is occasionally met within localities 
where 13. melanoeticua also occurs, but further to east in Kpncrvar, 
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the latter is not found, and in Spiti only B. viridis is met wit,h, 
usually between 11 and 13,000 feet, though far h m  common. At 
the village Gieumal, I found a small specimen at about 15,000 feet, 
which is probably the highest locality from which a Batrachian was 
ever recorded. 

12. Bufo melnnoeticlls, 8 c h n e i d, (G ii n t h., 1. cit. p. 422). 
(Syn. Bufo isos, D. and B. =? B. gymatbehen, B 1 e e k., = B. sph@ee, 
F i t  2 . ) .  

Younger specimens of this species are, as a rule, much more slen- 
der than old ones, and the same applies to the form of the para- 
toids ; they are dark ashy (rarely light brown) variegated with black. 
There are, however, very many variations to be observed in both 
the length of the body and of the paratoih. The width of the 
head also greatly varies. The species is said not to possess a rim 
on the inner edge of the tarsus, some specimens have it, how- 
ever, distinctly indicated, either as a short continuous fold, or as 
a row of somewhat enlarged tubercles ; this an be seen in speci- 
mens from about Calcutta, and I observed the same also in some 
of the younger and hnlf grown ones from near Moulmein, Penang, 
Malacca, Singapore, the Andamans and Nicobars. Himalayan 
specimens from the Sutlej valley, and some of the specimens 
from the interior of the Andamans, and one or two from Moulmein, 
hardly possess a trace of it, but all these are of large size, having 
the tarsus particularly thickened and rounded. 

S t e i n d a c h n e r (Amphibia der Novara Exped. p. 42,) 
justly, I think, questions the specific difference of Bufo isos, D. and 
B., (or ? 3. gynmaztche)~, B 1 e e k.), from B. melanostiw, stating 
that in the latter, considerable variations exist as to the more or 
less complete webbing of the toes. I also find that it is impossible 
to attribute to this character within certain limits much specific 
value. The pure land forms, such as those from the Himalayas, 
from Upper Bengal, from the interior of the hills east of Moulmein 
and from the jungles of the Andamans, usually have the toes more 
elongated, and consequontly they appear to be only moderately 
webbed. The webbing extends on tho fourth toe to about half ita 
length, and is further on only indicated by a minute ridge on either 
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side. In many specimens from Lower Bengal, particularly in 
some from the Sundarbans, in some from Moulmein, Penang, Ma- 
lacca, Singapore, the Nicobars and in others from the Andamam,- 
that is, in such forms which are always found near the water,- 
the webbing appears stronger, principally on accbunt of the toea 
not being so much elongated, or the webbing is in reality more 
developed ; but the transition from one form into the other is so 
gradual, that no specific distinction can be attached to it. 

Considering these differences in the webbing of the toes and the 
usual indication of a tarsal fold in authentic mslanoetictc8, I can hardly 
see the reason for which S t e i n d a c h n e r retained F i t z i n- 
g e r ' s Bufo epinipee fiom the Nicobam aa a distinct species, (1. cit. 
p. 43). I have compared several specimens from Nancowry and 
Camorta, and cannot detect any specific distinction from melanosticus. 
The more slender form is only a character of young and middle age, 
though it is sometimes retained by specimens attaining a length of 
five inches. I have seen such specimens in abundance near Moul- 
mein, on the sea coast at  Malacca and the Welesley province. 

The webbing in the Nicobar form is moderate, such as in eome 
Andaman specimens, and the young from both islands are always 
rather dark ashy, much marbled with black, and the body ia 
greatly elongated. My largest specimen from the Nicobars is 
24 inches, and one paratoid gland is somewhat less than one-third 
the length of the body, which b as a rule also the case in specimens 
of melanoetince from other localities ; in Malacca specimene only it 
ie sometimes nearly one-fourth ; these have also an equally slender 
and long body aa those from the Nicobars. G ii n t h e r considers 
spin+ea (Recorde 1867, p. 146) aa identical with gymnauch which 
he apparently acknowledges to be distinct from melanoeticue, (see 
also Proc. Zol. Soc., 1868, p. 479). 
The largest specimen of ntelanoeticus I saw, is from near Moul- 

mein, measuring 6& inches in the length of the body. 

[To be continued in the next number.] 



EXPLANATION OF PL. IX. 

Fig. 1. H y l o r m  Tytlari, T h e o b., 1, tride view, the toes of the 
right hind limb shewn internally ; 1 a. upper view of the head ; 
1 b, interior of the mouth, shewing the tongue and the voluerine 

1 
teeth, kc., from Moulmein. 

Fig. 2. H y h a n a  Nico6arienada) n. sp. ; 2,  side view ; 2 a, head 
h m  above ; 2 b, interior of the mouth ; from the Nicobars. 

Fig. 3.  Polypdtes  Eaacheanua, n. sp. ; 3, view from above, 
3 a, anterior half of the body from the side ; 3 c, interior of the fore- 
3 d, interior of the hind limb; the two last figures enlarged ; f h m  
Penang. 

Fig. 4. dneonia Penangansis, n. sp. ; 4, 4 a, dorsal and ventral 
views, 4 b, side view of the head; 4 c, front past with the mouth 
opened, shewing the form of the tongue ; 4 d, sacral vertebra ~ t h  ( 

the coccygial style ; 4 e, interior of the toes of one hind limb, 4 f; 
interior of the left hand, the two last figures enlarged; Gom 
Penang. 

Fig. 5. D~>loyeka Cwnnticum, J e r d., upper view, from Mar- 
taban, near Moulmein. 
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PART 11.-PHYSICAL SCIENCE. 

OBS~RVATION~ ON s o m  INDUN AND MALAYAN A M P ~ B I A  AXD 

REPTLI.IA,-~Y Dr. F. S T O  L I c z K A. 

(CmZaded from p. 167.) 

REPTILIA. 

LA CXRTIZIA. 

13. Ptychwon hmalocephalum, C r e v.-vat-.-(Q ii n t h. 1. cit. 
p. 105). 

This species has already been noticed by S t e i n d a c h n e r 
from the Nicobars ; it is rare in Tenusserim, and has also been 
obtained in P e p  by Major B e r  d m o r  e. I n  Penang* it is 

. not uncommon. I only got one specimen at the Nancow- 
ry harbour on Camorta, near the new settlement; it possesses 
some peculiarities.-The total length is G &  inches, the body 
being half an inch longer than the tail. I t  is pale purplish 
brown, dl over mottled and marbled with darker brown, partiauy 
with indistinct cross bands ; the flaps are purplish fleshy, with 

Since writing these notea, I received a large collection of Amphibia and 
Beptilia from Penang and the Malayan country east of it, and I hope to 
be able to puhlish additional information about many species in a subsequent 
umber of our Journal. [F. STUL.] 

2 1 
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bluish, rather fine 1nar1)lings. The shields on the flaps are consi- 
derably transversely elongated, rectangular. There is no flap in  
front of the femur, but it is continuous behind ; and the thumb and 
nail on the first toe are rather small and semicircular. Above, there 
'is only one row of enlarged tubercles, beginning quite laterally about 
the middle of the beny and conbinuing on the tail ; this is segmented, 
the  segments boing indicnted by cross series of two pairs of enlarged 
,sub-conical tubercles ; 13  upper, 10 lower lnlrials, the lowor Astral 
is emtill, the first lower lnbiuls on each side being conspicuouely 
larger ; the median pair of chin-shielas i~ considerably elongated 
and forms a suture, all tlie chin-shields along the labials m slightly 
enlarged decronsing in sizo posteriorly ; scales of belly small in 
about 20 longitudinal serins, they are hexagonal ; 19 enlarged 
preanal scales in an angular serios, only ahout the 12 mdinn ones 
are partially pieroed, the adjoining scales below the angle are con- 
spicuously enlarged, but the scalos on the preanal edge itself are  
vexy s m d - ;  most of the median sub-caadds are considerably en- 
larged and in two rows, but are by no means regularly placed. 

14. Qecko guttatus, D a u  d, (G ii n t h., 1. cit. p. 102). 

This is a well known Burmeie inhabitant. I t  is very common in 
the houses about Rangoon, Nodmein, Amherst kc., and is also 
occasionally met with about Calcutta. Specimens taken in Dacca, 
and particularly those from the Bas i  hills, are sometinles of 
different coloration, and the larger tubercles on tlie back vary in size, 
and number. I n  somo specinlens also, I hnve not counted more 
than 12 pre-anal pores, while in others the number rises to 32. 

Still more variable are specinions hom the Arracan coast, and they 
constitute, as well as the Khasi variety, a local race. Good series 
of these Gec*lios are liecossary for co~ul~nrison. I am not certain 
whether the Arracnu foxn~ does not exclusively belong to the next 
species, for unfortunutely I have not kept many s p ~  wimens. ' 

15. Becko steztor, C a n t. (Cf ii n t h., 1. cit. p. 102). 
aecko Vcrreauri, T y t 1 o I-, Jon!.. Aaint. Soc , Bong. xxsiii, p. 6%. 

This rare Geclro occurs, as noticed by T h e o b a 1 d (Cdal. Rept. 
Asiat. Soc. Mus., p. 29), also nt the Antlamans, and specimens of 
14 inches of wllich the tail masures 6 or 6+ inches are by no nlenns 
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uncommon. It lives on trees ; ita general colour is ashy or pale 
brownish (without the green tinge of G .  guttatus), with some dark 
brown markings on the posterior part of the head, the sides of the 
neck ; the hind feet, partially, and the tail are encircled with darker 
brownish bands separated by pale whitish ones. This is often a 
sign of immaturity in other allied forms. The scales or shields on the 
head are very much smaller and more flattened than in G .  guttatua, 
and the aame applies to the shieltls of the chin. On the back, the 
middle 4 series of enlarged tubercles alternate and are comparatively 
small ; they are separated by a rather broad intorspace from the 
adjoining rows of considerably enlarged tubercles ; of these there are 
usually 4 rows on each side (rarely only 3)) and particularly some of 
the innermost rows are enlarged, blwk or dark brown with white 
tips. On the tail, the two median rows of- enlarged tubercles dis- 
appear in about half the length, tho other four tubercles which are 
sharply pointed and conicnl, continue on to the end. 

I have also observcd specimens of this specios near Akyab (Arra- 
can), and lately I saw a young specimen which was caught at  Chitta- 
gong. Thus we may look out for Gecko etentor also in Southern and 
Eastern BengaL 

16. CfecLo Smithii, G r a y, (Q ii n t h e r, 1. cit. p> 103). 

The following is a description taken from an apparently nearly 
full grown specimen which I have received from Java. 

Aboue, blackish bro~v~l, lighter on the head, the front part of 
which hrus a greenish grey tinge, occiput with tmo V form rows of 
white spots, the fist being accompanied in front by a blackish 
edge ; body with six transverse rows of white spots (the third im- 
perfect, not reaching on to the left side), the sixth consists of only 
3 distinct spota situated botween tile femora ; base of tail marked 
with one central and one lateral spot on each side, not extending 
below, then follow 7 distant white rings, the last being the smal- 
lest, occupying the tip of the tail ; feet spotted white. 

Below, chin whitish, breast and belly pale marbled with grey, a 
number of dark spotv are more distinct at the sides than along the 
centre; feet marbled like the belly; tail dark, especially towarde 
theend. in addition to the white rings seen above, there is between 
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each of the 1st and 2nd, the 2nd and 3rd and the 3rd and 4th one 
krge  white spot. 

The head is rather l m g  in proportion to the body, covered 
with small flattened sub-equal granules, slightly varying in size 
on the posterior part of the body and especially at  the sides ; 
there are 12 longitudinal rowe r o d  the body ; one row of SU- 1 
perciliary shield8 is slightly enlarged, rostral shield large, followed , 
by a pair of supra-rostrals, 16 upper-, 12 lower labiah ; opening 
of the ear oviform almost vertical, broader below than above ; 
pre-anal pores 15 ; total length 5.8 inches, a€ which the tail ie 
2.4 inch ; head 0.8 inch, femur 0-4 inch, total length of one 
hind limb 1.1 inch. 1 

I have not met with this speciea at Penang though it may 
occur there ; the only known specimen in the Fort Pit Museum 
is said to have been obtained a t  Penang. 

17. %leuma Andamawe, B 1 y t h (G ii n t h., I. cit. p 1 12). 

This is, as Mr. B 1 y t h notes, in form and coloration a close ally 
to the Mauritius I%. Cpdianum, differing from it by a longer snout ; 
there are only a few larger .el~ields next to the  lower anterior 
labials, but hardly as large aa in Cepedianum. 

The type specimen has no femoral pores, and is evidently 8 

femde, but a.row of slightly enlarged shields indicates their place. 
I n  male specimens an angular row of 2&30 femoral pores is pre- 
eent exactly as in the Mauritius species. In  PA. Andamnreme, the 
subcaudals are enlarged ; there are eleven upper labials, the two 
laat being very small, and 9-10 lower labi&. 

The general style of coloration of both species is much the same, 
but the short mesial streak, beginning at  the nape, appears charac- 
teristic of the Andaman form. When alive, the ground colour 
changes considerably from bright emerald green and a bluish tinge 
to almost dark brown bluish, with yellow, orange and reddish spots 
the lower parts are generally more or leas bright yellowish. 

The usual size is five inches, of which the tail measures nearly 
one-half, but it grows up to six inches; it is found &o in houses, 
though ueually only on treea which were no doubt its natural 
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habitat before any houses on the Andamans were constructed. I 
did not find the species to be common about Port Blair. 

18. Pert+ Peronki, D. and B. (G u n t h., 1. cit. p. 1 10). 
19. - Cantwis, (3 u n t h., (ibidem). 

The former is the most common house Gecko all over the island 
of Penang, along the sea coast sa well as on the top of the Penang 
hill, a t  an elevation of 2,500 feet. 

The young lizard is brown, m*th numerous rather large round pale 
spots all over the body, and each labial haa a pale spot. Full grown 
specimens are pale ashy, sometimes almost white, all over deneely 
and very minutely punctated with brown ; some indietinct round pale 
spots are usually traceable on the posterior part of the head t~nd 
about the shoulders ; there are a0 a rule no brown spots on the 
labials, which are minutely punctated like the rest of the body, 
though the ground colour is paler. 

I n  one specimen, captured on the Penang hill, the tail became 
injured. It grew afterwar& particularly thick, short, with a sepa- 
rate ehort appendage above and another below on the side, ncl 

enlarged shields were formed below, in which character this speci- 
men would agree with P. Cantorie, but it has the two pairs of 
enlarged chin shields followed by a few smaller shields on either side, 
peculiar to P. Peronii. 

The f m e r  species, characterized by G u n t h e r, I never 
met with on Penang, it must be extremely rare. But it is 
found at the Andamans, as noted by T h e o b a 1 d (Cat. Rept. 
Asiat. 60c. Mus. p. 30), though also very rarely. Col. T y t 1 e r 
named i t  (characteristic of his particular desire of renaming 
epecies) Q e J o  Earrieti, (Journ. Asiat. SOC., Bengal, xxxiii, p. 
548). A specimen presented by Col. T y t 1 e r to the Museum 
is 2.8 inches long, it has thirteen upper, and ten lower labials, but 
the  last shields of both are very small ; central scales in forty-two 
series ; the tail is depressed, and with minute spines on the edges of 
the front half. The general colour above is a sort of fawn colour 
with reddish brown and yellowish undulating transverse bands, 
between the shoulders, loins and on the tail interrupted by irre- 
gular blackish brown spots ; a brown band extends from the rostra1 
through tho eye to the shoulder, aud is edged above with yellowish. 
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P. Peranii is also recorded by Mr. T h e o b a 1 d from Burma. 
The name Gecko pardm (Journ. A. S.,  B. xxxiii, 1864, p. 547) 
appears to have been applied to it by Col. T y t 1 e r. 

The largest specimen of P. I'eronii collected was six inches. In 
some specimens, I 6nd the posterior plates on the toes are only 
angularly bent and not perfectly divided, what clearly indicates 
that the distinction betwoen Geeko and Pert>in is only of subordi- 
nate importance, and that the sl~ecies includdd in the latter should 
strictly spealriug form only a section of the former. 

20. Hcmidactylue frenatucr, S c h 1 e g. (G ii n t h., 1. cit. p. 108) 
O c c h  eltaus and cwacal, T y t 1 e r, Jaurn. h i a t .  Sw., Bengal, 1864, voL 

xxxiii, p. 647. 

This common Indian species dso  occurs in Penang ; I only obtain- 
ed it on two occasions, both times on the pillars of the verandah ; 
i t  seems to have been expelled from the interior apartments by the 
much stronger Perkia Peronii. 

I t  is &o found in Burma, in the whole of Lower Bengal, at  ~e 

Andnmans, where it seems to attain a larger size, and at the Nicobars. 
The thumb and inner toe are always particularly small but with a s -  
tinct claws; the middle portion of the back does not usually have any 
enlarged tubercles, but sometimes there are two alteruating rowa of 
them, the three rows on each side are, howevor, pretty constant. The 
trtil when reproduced, usually bocomes smooth, without enlarged 
spines. I n  an Andaman specimen, the subcaudal plates are very 
considerably enlargad. Specimens from Rangoon have a very con- 
spicuous broud whitish band from tho nostril continuing though  
the oye to above the ear;  it is bordered below by blnck. The 
Niuobar specimens are small and have mostly only 36-38 series 
of scales on the belly ; the thumb is allnost obsolete, but there 
is no other specific dikforence. They were obtained on trees on 
Cnntorta, near the new settlement. The lnrgcxt specimen I saw 
is from Moulmein, it measures 5 &  i ~ ~ c l ~ e ~  ~ i t h  the tail 3 inches. 

21. Hen~idnctylue tnncu2alus, L). and B. (CS ii n t h., I. cit. p. 107). 
Qecko !Z'ytlcr.i, T y t 1 o r, Journ. Axint. Suo. Bengal, xrxili, p. 547. 

Tilie is vory common about Moulmoin. The number of u~pper 
lahiah varios between 11 and 13, the last 4 or 5 being as usually very 
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small; the lower labials vary from 8-10, and 9 is the mod usud  
number, in the Tenasserim specimens at  least. When the tail i s  
reproduced, the spines don't grow again. The colour is sometimes 
uniform dark brown, sometimes pale with dark spots and broadish 
streaks, which usnally have a tendency to arrange themselves in 
5 longitudinal rows on the body. The blackish eye-streak is ac- 
companied above and below by a light grey or pale yellowish band. 
In the brown varieties, the head above is generally spotted with 
pale. The usual size of Tenasserim specimens is 4 and 5 inches, 
of which the tail measures slightly more than one half. 

I have aLqo obtained specimens of this species near Port Blair 
(Mount Harriette) on tho Andamans. 

About Calcutta this Gteoko is generally seen inside houses, while 
3. Coctei is usually seen on the outer walls. There are, however, 
certainly two quite distinct forms which appear to have been 
regarded as Cocta?i : The one is a small species rarely growing to a 
greater length than 6 inches, it has some enlarged tubercles on the 
back and the claw on the thumb is almost perfectly obsolete. The 
other species is much larger, but has no enlarged tubercles, and the 
claw on the tumb very distinct. I have seen specimens of this 
last measuring fully 10 inches, it is during life greenish with distinct 
transverse bands, lighter in front and dark posteriorly. I am now 
engaged in collecting all the Geckolih about Calcutta and hope to 
be able to trace the differences indicated more clearly. There are 
certainly 4, if not 5, distinct species of flernidactylua alone in and 
on our houses ; and perhaps some other genera will be found re- 
presented. They are extremely useful animaL9, for they destroy 
a very large number of obnoxious and molesting insects in the 
house, and should always be carefully protected against injury. 

22. Cyrtodactylua rubidua, B 1 y t h, sp. 

Pvellula rubida, B 1 y t h, Jonrn. Asiat. Soo. Bengal, 1860, xxix, p. 109. 
,, ,, apud G ii  n t h e r, 1. cit. p. 118. 

,, ,, T 11 e o b a 1 d, Cnt. 1. cit. et suctornm. 
Gecko tigris, T y t 1 e r, Joun. Asiut. SOC., l86&, xxxiii, p. 546. 

Body rather dopressed, with numerous small and larger tuber- 
cles ; head large in front, covered with equal, somewhat squarish 
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flub-granular shields : tail round with larger tubercles near the 
base and gradually disappearing towards the end which is curled ; 
toes and fingers free, slender with a few sub-tubercular shields 
at their bases, and with narrow ~hields on more than the front 
half; claws short but sharply curved ; ten upper and lower labial8 ; 
the nostrils are superseded by a somewhat larger shield, and there 
are several small shields posterior to the rostrd which is rather low 
and broad ; four enlarged chin shields, the lower rostra1 reaches 
between the fist pair; sub-caudals not enlarged. The preanal 
pores are situated in the male in a short fold between the femora, 
there are three or four on each side at the internal edge of the fold. 
In  the females, this fold is either obsolete, or slightly indicated, but 
$he pores are always absent. 

Ground colour above Light, or rarely darker, brown with a fleshy 
tinge about the head and with two generally distinct marks, one on 
the nape beginning from the eyes, the other across the shoulders ; rest 
of heud on the top spotted, with some dark streaks in front and on 
the sides ; body dark spotted and striped ; tail when perfect cjlin- 
&ical with numerous broad blackish rings, so~uewhat confluent 
below; when reproduced it is thicker, shorter and of a more uui- 
form brownish color with small blackish spots ; below uniform 
whitish pale fleshy, or sometimes even purplish The usual length 
of specimens is about five inches, but i t  grows up to six inches 
and perhaps more, the tail exceeding the body by about one-fifth 
of its length. The species seems peculiar to the Andamans ; I 
found it on trees, but Col. T y t 1 e r mentions that it also occurs 
under stones where it no doubt searches after insects. 

The above description of the species taken from fresh specimens 
collected by myself, shews that the character of Mr. B 1 y t h 
Pwlluk has to be cancelled, and that we have in the present 
lizard a typical C'yrtodactylus, as characterized by G r a y in his 
Catalogue of Lizards, p. 173. I am inclined to retain this genus 
as  distinct from Gy11uaodacty2ua, which it otherwise closely resembles, 
but while the species of this last genus are house-Geckoes the 
Cyrtoda.cfyli are typical tree-Geckoes, and their tail is rounded 1 
in~tead of flattened, the situation of the preanal or femoral pores is 
alao v e q  peculiar and distinct from Qyrnnodactylua. 
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Having carefully examined my fresh specimens, I was of course 
reluctant to see what it may be that has caused Ah. B 1 y t h to 
give such a different charachristic of his Puellda. On examining 
his originals the deception became clear. Evidently the speci- 
mens have been put in very strong spirit, or this had partially 
evaporahd, and was refilled with perhaps double the strength. 
The skin of all specimens consequently shrunk along the back and 
on the sides, as well as between the femoral region, and these 
ridges had become so stiff and permanent, that it is by no means 
surprising they were taken as natural dorsal crest, and as  fold^ on 
the side of the belly. However, a careful examination of these 
specimens shewed that the ridges are irregular, and in some placea 
broken up so that there could be not the least doubt as to their 
being accidental. In fiesh specimens nothing of all this exists, 
and the species is, as already noted, a typical Cyrtodactyllss. 

In external appearance and coloration, C. rubidzse greatly resem- 
bles Cfymn. eariegatus, B 1 y t h, from Moulmein (G ii n t h., 1. cit., 
p. 11 6), except that in this species the femoral pores are differently 
situated, the tubercles on the back and the scales on the belly are a 
little larger, the sub-caudds enlarged and the tail depressed, as in 
othor Gymnodmtyli. 

I do not see Ah. T h e o b a 1 d ' s argument - Cat. Rept. Asiat. 
Soc. Museum, p. 32 - where he retains Cf. varn'egatus, under the 
genus Naultinus (vide G r a y ' s Lizards, p. 169), for it does not 
agree with that sub-genus in the form of the tail, nor in the posi- 
tion and distribution of the preanal pores. 

23. Cyrtodactylua ailinis, n. sp. P1. X, fig. 1. 

Body rather depressed, covered with smaller and numerous en- 
larged sub-trihedral tubercles, each of mhich has 3-5 grooves; 
shields of head small, those in front slightly enlarged and flattened ; 
rostral very large, reaching posteriorly to the top of head and 
grooved, a small shield above each nostril but not in contact ; 
upper labials 12, very low ; opening of the ear moderate, verti- 
cally elongated ; lower rostral very large, sub-triangular, reaching 
backward ; eleven lower labials ; a few of the chin shields next to 
the rostral are squarish, very litttle larger than others, but none 

22 
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me elongated ; the scales of the belly are in about 30 longitudinal 
series, all are small, sub-tubercular and carinated ; no femoral 
or preanal pores, nor any enlarged scales indicating their presence 
the preanal region being regularly flattened ; tail round, with a 
few indi~tinct r i n g  of enlarged tubercles near the base ; below on 
each side of the anus with 2 or 3 large polyhedral tubercles, fur- 
ther on, uniform scaly, tip curled ; no enlarged sub-caudals. The 
toes and fingers are very slender and elongated, and the claws very 
small, laterally compressed and sharp. The size of the fingers fol- 
lows each other as 1, 2,3,5,4, the 2nd and 3rd being sub-equal, and 
the 4th and 5th equally so, the thumb is a little more than half the  
size of the 4th finger. The toes follow each other as 1, 5,2, 3, 4, the 
1st is half the size of the 4th, the 2nd and 3rd sub-equal, and the 
4th alightly longer. 

General colour above pale vinaceous ashy, finely marbled and 
mottled with dark, especially on the head, sides of body and on 
the limbs. A V blackish mark on the nape, followed by a black 
spot on the neck, then follow five other angular blackish bands 
across the body, the first across the shoulders, the last between 
the hind limbs; tail in front with four blackish broad bands 
gradually disappearing, and i t  then becomes almost uniform- 
ly ashy brown. The posterior portion hae the appearance, as if it 
had been reproduced, but the anterior 4th of its length is certainly 
original ; lower pcurts whitish with a slight purplish tinge. 

The general form of the body with the elongated and slender 
toes and round tail, as well as the total absence of femoral pores 
or enlarged shields indicating them, and also the coloration so 
thoroughly agree with the females of Cyrtoductylwr rubidus, that I 
prefer to describe the single specimen, as noted above, rather under 
this genus, than under Gymnodactylus ; for in C. rubidt~, the 
females often have the preanal fold perfectly absent and no enlarged 
shield to indicate the few pores present in the male. 

The only specimen I caught between the bark of a large tree near 
the top of the Government bungalow on Penang hill. I had at the 
time, I obtained it, considered i t  to be Qytnnoda~t~losa puhhllw, 
(G ii n t h., 1. cit. p. 11 3) which mas ale0 by Q r a y (Lizards, p. 173) 
described under Cyrtodactylue, but W e r s  from that genus in the dia- 
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poeition of the femoral pores in an angular series. The coloration is 
quite the same in the present species as in Gym. pulchcllua of which 
C a n t o r (Jour. Asiat. Soc. B. xvi., 1847, p. 632) says that is 
common in the houses on Penang hill ; unfortunately I never saw 
this last one, though I looked very carefully after it. The preseut 
species, differs &om this last by the peculiarly carinated scales, 
no enlarged chin &el& or sub-caudala, and apparently more 
slender toes and fingers; it also has no enlarged femoral or 
preanal shield swhich, C a n t o r says, are in Q. pulchllue, well 
developed, even in the female, though not pierced. 

Total length 4 inches, the tail hardly less than the body. 

Fain. Scmcmx. 

Eug. n G f a p c e ~  apnd GI ii n t b., 1. oit., p. 79. 
Ezvp. caPinatua npnd S t e i n d a o h n e r, Bopt. Novara, p. 43. 

The brown variety with indistinct pale bancls on each side of the 
back, with numerous obliquely ascending black streaks, and with 
white spots each margined black above and below, ie common about 
Moulmein and down the Tenaeaerim coast. 

The same variety, but on the upper portion of the sides usually 
marked with blood red, is common at Penang and also on the const 
of the Welesley Province. One specimen &om the last locality h a  
on either side, a large red orange spot (turning in spirits into 
white), and no small ocelli. I t  has the vertical posteriorly united 
with the anterior occipitals, and the adjoining shielh are also 
more or less confluent,-apparently this part has once been injurod. 
The pre-frontal very narrowly touches the rostrd, but in other 
qecimens, this is quite separated by the supra-nasals. None 
of the Malayan specimens have a distinct t r a ~  of a pale band on 
the sides of the back. All I saw were of the usual size, 12-15 

inches. S t e i n d a c h n e r also mentions this species &om the 

Nioobar islands ; posaibly the specimen, if not well preserved, may 
belong to the next which I believe to be now. 

The largest specimen, I ever saw, is one lately sent to mo by Nr. 
R o e p s t o r f f from the Andamans ; it measures twenty inches, 
of which the tail is very nearly twelve inches, this last is more 
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flexible than in any other specimen I obsemed. The form of the 
head and the shields on it are perfectly the m e  as in other Indian 
and Malayan specimens; the supra-nasals form a short suture 
behind the rostral; there are only twenty-six longitudinal series of 
scales, these are large, t r i c k a t e ,  the middle carina being weaker 
than the lateral ones. The specimen is above uniform, somewhat 
pale brown, paler on the sides towards the belly, and with a few 
indistinct darker spots, fore and hind limbs are a h v e  wholly 
spotted with white and dark brown ; below yellowish white, tail 
leaden grey. I t  is a peculiarly large variety, but except in size and 
length of tail I can find no other specXc distinction in the 
specimen. Possibly other specimens when found may exhibit grea- 
ter variations from the type. 

25. Tiliqua rugifere, n. sp., P1. X, Fig. 3. 

Body moderately stout, it and the head somewhat depressed, tail 
nearly one-third longer, sub-cylindrical, very gradually tapering. 
Fore-limb feeble, one when laid forward reaches to the anterior angle 
of the eye, hind limb very nearly as long as the distance between 
i t  and the fore-limb. The h g e r s  are comparatively slightly 
developed : the thumb is moderate, shortest, the Gfth finger about 
twice ae long, the second very little longer than the fifth, and the 
third and fourth are sub-equal. The inner toe is the shortest, the 
socoud is double the length, then comes the fifth, thon the third 
and the fourth is longest, being fully one-fourth longer than the 
third. Toes and fingers are dender and provided with small, moder- 
ately c w e d  claws. 

The rostral is broader than high, just reaching the top of the 
head ; the pre-frontal forms a very narrow suture with it, as well 
as with the h t  pre-ocular on either side, and with the vertical, the 
larger sides between these narrow sutures being somewhat concave ; 
post-fiontals separated, on the side in contact with the two lore& ; 
vertical elongated, tapering posteriorly, but terminating with an 
obtuse angle ; four supraciliaries, moderately elevated, the fourth 
m u l t i c k a t e d  and below followed by small shields ; five occipitals, 
the first two narrow, forming a suture behind the vertical md 
scarcely reaching further posteriorly thau the angle of the eye, 
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median occipital broadly oval, small, posterior occipitals very large. 
A rather elongated supra-nasal ; nostril large, round, extending almost 
over the entire height of the nasal ; two loreals, the posterior being 
much the larger one, three small upper and two somewhat enlarged 
inferior ante-oculars ; lower eyelid scaly ; seven low upper labials, 
the fifth ia the longest, situated below the eye; ear moderatcly 
open, its inner edge with minute tubercles ; lower rostral moderate, 
the shield next posterior to it small, single, followed by two diver- 
ging pairs of chin shielda, very little larger than the rest; seven 
lower labials ; preanal edge occupied by scarcely enlarged 
scales; sub-caudals single conspicuously larger than the row of 
smooth scales on either side. Scales in twenty-six longitudinal 
rows round the body, large, the upper and lateral ones strongly 
five carinated, the carinm continuing very distinotly on the scalos of 
the tail, giving the lizard a very ornamental but rough appearance ; 
twenty-throe tranwerse rows of scales between fore and hind limb ; 
eight longitudinal rows of smooth scales on the belly. 

Colour above and on the sides dark brown, paler on the head, up- 
per labials yellowish, a greenish iridescent narrow streak extends 
from the supraciliary edge on each aide of the humeral region poste- 
riorly, another similar stripe begins at  the end of the upper labial, 
both are margined with blackish brown, and nearly entirely dis- 
appear in about the middle of the body. There are besides two 
narrow longitudinal darkish stripes observable along the centre of 
the back, but they remain very indistinct ; very few of the lateral 
scales are edged with greenish. Yellowish white bolow, with a 
greenish iridescent tinge, especially wnspicuoua on the sides of 
the neck and of the belly. 

The more depressed and triangular head, smaller number of scales 
which are five carinated,and the differences in the frontah and colora- 
tion readily distinguish this species from 3: carinata, 8 c h n e i d. 

I have only obtained a single specimen of this beautiful species 
on Oamorta, (Nicobars), in the forest near the new settlement ; it 
measnres 43th inches, of which the tail is 2Qth inches. 

8 t e i n d a c h n e r (Novara Reptilien, p. 48) describes from 
tbe Nicobam an Euprepee macrota'e, F i t z., which appears to belong to 
the sub-division Euprspie, and is entirely distinct from the prese~lt 
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species. I have not as yet been able to obtain it from the Nicobars, 
but I have little doubt that Capt. R u n d e 11 who has taken a very 
great interest in the Reptile fauna of those islands will be successful 
in hie endeavours. 

26. TiZiqua olirracea, Q r a y (Q ii n t h., 1. cit., p. 80). 

S t e i n d a c h n e r already notes the occurrence of this species 
on the Nicobars. I t  attains here the full size as a t  Penang. 
The specimens which I obtained &om Camorta are of a uniform 
brown colour above, paler on the sides, greeni8h olive below, with 
some dark irregular spots along the lower labials, and an indistinct 
pale band along each side of the root of the t&l; the edges of the 
eyelids are yellowish ,white. 

The longer snout, smoother scales and very small opening of the 
ear readily distinguish this species fiom Z! carinata, S c h n e i d. 

One of the specimens, measuring a little above eight inches, has 
twenty-eight long rows of scales, the other somewhat larger (with 
the body four inches, the tail being nearly 5) has only twenty-sis 
rows of scales, and all the shields behind the occipital have groan 
togother into one large shield, having evidently once been injured. 

27. Mabouya Jerdoniana, n. sp. Pl. X, Fig. 4. 

Habit moderately slender with a sub-cylindrical body, conical, 
somewhat depressed head and long tail, it being nearly one-third 
longer than the length of the body. One fore-limb, when laid 
forward, reaches a little in front of the eye ; the hind limb is very 
nearly equal the distance between it and the fore-limb. The thumb 
and inner toe are the shortest ; the second finger is double the 
length of the first, the fifth is sub-equal to the second, and the 
fourth is about one-fifth longer than the third. The second 
toe is fully twice as long as the h s t ,  the fifth distant, situated 
a t  the base of the sole and very little shorter than the third, but 
the fourth is one-fourth longer than the third. The palm and the 
sole are well developed and flattened, below covered with numer- 
ous sub-equal granular scales ; toes and fingers are covered above 
and below with one row of transverse plates, the latter being con- 
siderably narrower than tho former ; claws moderatly curved a d  
very sharp. 
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Rostral large, obtuse in front, forming a narrow suture with the 
pre-frontal, which is contracted on either side and posteriorly ; 
posterior frontal8 form a very narrow suture ; vertical, rather small, 
rectangular in front, and posteriorly reaching to about the middle 
between the eyes; seven supraciliaries, prominent and strongly 
arched, but the supraciliary edge itself is formed by about ten smaller 
scales ; occipital sub-quadrangular, narrowly truncate in front, with 
concave front sides, broadest and angular below the middle, and 
slightly emarginated posteriorly ; i t  is followed by several large 
post-occipitals, some of the temporal0 being also enlarged; one 
narrow, elongated supra-nasal on each side ; nostril large, rounded ; 
2-3 ioreals and 4 ante-oculm, the two upper ones being smallest ; 
8 upper labials, the sixth largest, situated below the eye, 8 IWOW 

lower labials,the shields adjoining them being considerably enlarged, 
and the Grst chin shield is single and largest ; lower eyelid with a 
large transparent disk ; ear rather spacious, rounded without any 
perceptible spines or granules. Scales round the middle of the body 
in 37 longitudinal serios, and there are about 60 transverse rows of 
scales between the fore and hind limb. The scales on the sides are 
only a little smaller than those on the belly and on the back ; all are 
smooth, but with the lens many of the dorsal scales are seen in 
reflected light, very slightly longitudinally grooved. A series of 
eight scarcely larger scales forms the preanal edge; sub-caudale 
conspicuously enlarged. 

Colour uniform, iridescent brown above, most of the scales with a 
large p d e  spot, and an indistinct pale band running from the nape 
on each side of the back and disappearing on the tail; below 
uniform yellowish white, leaden grey on the tail. 

The only specimen figured was captured by me in a small temple 
on the little island Pulo Tickos, situated just to the north of Penang 
island ; a few other specimens, I saw on the shore, but they escaped 
in crab holes under the refuse thrown out by the sea. A very 
similar, or the same species, I have also observed on one of the 
small islands near Singapore, but mas not successful in capturing it. 

The Penang specimen is 7,5, inches, the tail measuring 4, the 
posterior half appears to have been once injured, as the sub- 
caudal scales become rapidly much narrower, but occupying nearly 
the whole width. 
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I think I? i t z i n g e r ' s genus blabouya should be accepted 
as emended by G r a y (Lizards, p. 94), taking the West litdian 
di. agilie as type. It seems to form a very good natural group, 
apparently generically distinct from Ezcprepes, as restricted. The 
type of W i e g m a n n 0 Eutneces is according to Peters* Scincud 
pavitnentattu, Q e o f f., and is the same as Plestiodon of D u m. and 
B i b., therefore Mabouya (as characterized by GF r a y) cannot be 
taken as subgeneric of Eumces. 

28. Einulia rnnculata, B 1 y t h, sp. 

Lissanota macukzta, B 1 y t h, Joorn. daiat. Sw. Bengel, 1853, xxii, p. 653. 
lklabouia maerckzta, apnd G ii n t h e r, 1. cit. p. 81. 
Hinulia maculata, apod T h o o b a 1 d, Cat. Rept. h i a t .  Moe. p. 26. 

Head rather short, sub-trigonal with an obtuse snout, rostra1 
reaching far back to the surface of the head, the pre-frontal forms 
a suture with it and with the vertical, the post-frontals being 
rather small and widely separated; five supraciliaries, rather 
tumid ; vertical, considerably narrowed posteriorly, almost termina- 
ting in a point, followed with the regular two pairs of occipitals, the 
hinder separated by an elongated shield ; nostrils lateral a t  the 
base of a single shield reaching to the top of the head and bent 
over the canthus rostralis ; fifth lower labial below the orbit, near- 
ly as large as the sixth, which is often followed by a seventh 
small labial ; two large loreals followed by two slnall shields 
superseding a singlo large one in front of the eye ; eyelids scaly ; 
opening of the ear elongately oval, vertical, rather large, with no 
spines in front. 

There are 34-38 longitudinal series of scales round the middle of 
the body, and about 96 scales in one row between the front and 
hind leg ; six pre-anal shields, the middle pair the largest and 
elongated ; subcaudah enlarged. Fore foot when laid forward very 
nearly reaches the eye in some specimens, in others, i t  reaches even 
as far as the front edge of the eye ; the hind-leg in some does not 
reach the axil, in others it does ; as a rule, young specimens have 
longer limbs than old ones ; the third and fourth fingers are sub- 
equal, the third being sometimes very Little longer ; the fourth toe is 

+ Yonat. Akad. Berlin, 1864, p. 48. 
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very long and elender, about two-fifths longer than the third ; thumb 
and inner toe are very short. 

Brownish olive above, usually with two series of small black 
dots along the middle ; sides with a black band above, commencing 
at the rostral, either uniform, or sometimes provided with white 
spots and margined above and below with an indistinct pale 
streak, continuing as a grey band with undulating margins to 
the tip of the tail ; the lower half of the sides is in young speci- 
mens yellowish and spotted with black, as are likewise the upper and 
lower labials and the sides of the neck ; in full grown specimens all 
them parts are densely marbled with blackish grey, the spots having 
become more or less confluent ; the rest of the lower parte uniform 
whitish ; the tail is in old specimens sometimes spotted with black ; 
the legs appear t~ be above always spotted or marbled with 
the same colour. 

I found this species very common at Martaban near Moulmein, 
but I scarcely observed a single specimen south of Moulmein, nor 
does it appear to extend further south into Welesley Province, 
T h e o b a 1 d says that it is very common in the forests of Pegu. My - 
largest specimen measures 63 inches, of which the tail is 4 inches ; it 
is proportionately longer in young specimens than it is in old ones. 

The species is very closely allied to H. indica, Q r a y, (E~msesa 
indicua spud Q ii n t h e r, 1. cit. p. 89, non dlocoa Sikimsneie, B 1 y th), 
and I have given a detailed description of the former simply for 
the purpose of a close comparison of the two, for they may possi- 
bly turn out to be identical, the only appreciable difference of 
B 1 y t h species from that of Q r a y, as recorded by Q ii n t h e r, 
being the larger number of supraciliaries and of the transverse 
series of scales between the front and hind limb. Are the latter 
really in such a small number present in H. indica as noted by 
Q ii n t h  e r ? If not, the two could scarcely be specifically different, 
and if thelocality of the Cumingian specimen from Ningpo be 
correct, the species would after all seem to possess a wide geogra- 
phical distribution. 

H. maculata also occurs at the Andamans, though it is rare there. 

29. Eopa lineolata, n. sp., P1. X, Fig. 2. 

Body very slender and long, almost of equal thickneae through- 
23 



176 Indian and dinlayan Amphibia and Rsptilicr. P o .  3, 

out, sub-cylindrical or slightly depressed ; tail half an inch longer 
than the body, becoming very gradually thinner, till it terminates 
into a sharp point ; feet moderately elongated and slender : fore foot 
nearly equal the distance between the rostrum and the ear, the 
thumb very small, the second finger is somewhat longer than the 
fifth, and both are shorter than the third and fourth which are sub- 
equal, the third being slightly longer ; the claws are moderately 
curved and very sharply pointed ; the length of hind limb equals 
the distance between the axil and the eye ; the toes follow each 
other in length as 1, 5, 2, 5, 4, the last two being sub-equal and 
the seco~d about half the length of the fourth, the claws are 
equally sharp as on the fingem. Opening of the ear moderate, 
rounded, with smooth edges. 

The snout is rather short and obtuse ; supra-nasals form a suture 
behind the rostral ; anterior frontal occupies the whole breadth of 
the snout, and forme a very narrow suture with the vertical, just 
separating the post-frontal8 from each other ; vertical, long, gradu- 
ally attenuating posteriorly ; supra-orbitals five, the last very small, 
somewhat tumescent ; occipitals four, the anterior being united, 
and the one following it is rather mall and triangular; upper 
and lower rostrals are large, obtuse; two loreals, the anterior 
smaller than the posterior ; seven upper labials, being rather large 
and high, six lower labials, elongated and very narrow ; first chin 
shield single, followed by two pairs of somewhat enlarged shields, 
having a small one between them ; pre-anals very slightly enlarged. 
hales smooth, transversely elongated and hexagonal, in 24-25 lon- 
gitudinal series, and there are 60-65 scales in one row between 
fore and hind limb. The lower eyelid is scaly, but the scales are 
broad and more transparent in the centre than at the edges. 

Colour greenish iridescent brown above, with an almost continuous 
series of small dark brown dots on each side of the back, beginning 
a t  the nape and margined above and below by a pale Line ; the centres 
of all scales above and on the Bides are paler than at the edges, 
and form straight longitudinal lines ; below whitish with a vinaceous 
tinge and distinctly reddish on the tail ; t,he sutures between the 
labials are darker than the shields themselves. 
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I have obtained two specimens a t  the old Portuguese settlement 
of Martaban, opposite to Moulmein ; the species does not seem to 
be common. The Larger specimen measures 3& inches of which 
the tail is 2 ; the other is only 2$, of which the tail is very nearly 
1# inch, its head is considerably shorter and the snout more obtuse, 
than that of the larger specimen. 

I consider Riopa to be a good distinct genus, or sub-genus, 
particularly characterized by the slender form of its body and 
feeble limbs. The present species appears very closely d i e d  
to Eum. Bourringii, (Q u n t h e  r, 1. cit., p. 91,) but this one 
hae twenty-eight longitudinal series of scales and only thirty 
transverse series between fore and hind li~llbs ; the scales must 
be, therefore, much longer, as Q u n t h e r ' s specimen is in 
meaeurementa equal to the larger one from Martaban. Another 
allied form is Riorpa anguina, T h e o b a 1 d, (Burmese Elept., p. 27 
in Journ. Linn. Soc., London, Vol. X, Zoology), but this again has 
much shorter limbs, the hind one being " as long as from snout to 
ear, fore-limbs a trifle less," while in the present species the fore- 
limbs are considerably shorter than the hind limbs and the latter 
proportionately longer ; the wlour of anguina is also " uniform brown 
above with no markings." The number of scales kc. is not men- 
tioned by T h e o b a 1 d, but even with the few differences noticed, 
it would impossible to regard them as belonging to one and the 
same species, though both come from the same region. T h e o- 
b a 1 d in his Burmese Catalogue @. 26) says of E. Bowringii, as 
having been captured at  Thaiet-mio. The specimen, he states has 
" a minute lobe in front of the ear" and (' an inconspicuou~ white 
etreak from the eye down either side of the back, bordered below 
with black." These characters also don't agree with those of 
the epeciea here described, but perhaps they do not exclude the 
possibility of either one or the other of Mr. T h e o b a 1 d ' a 
Bpecimene being identical with R. Zdseolata. 

Fam. AGUDE. 

80. CbZotas mystacew, D. and B. (G ii n t h., 1. cit. p. 141). 
Thepeculiar coloration of thisspecies has been noted by Mr. T h eo- 

b a 1 din his Cat. of Rept. in the h i a t .  Soc. Museum, p. 36, and in 
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that of Burmese Reptiles (p. 83 in Ext. fromVol. X of Journ. Linn. 
Soc., London, Zool.). Male fipecimens when in breeding season have 
the lower labials, and the whole of the skin and throat beautiful- 
ly blue black, the latter conspicuously mixed with red. One specimen 
from Moulmein ( m e a d n g  12) inches of which the tail is 8)) haa 
the crest high on the neck, but it becomes almost obsolete in half 
the length of the body ; scales in 52 longitudinal series round the 
body. The largest ~peci~rlen I n ~ e a s u r d  was 16 inches total length, 
and it may even attain a larger size, though I never saw one of 24 
inches, but it is no impossibility, as which Mr. T h e o b a 1 d 
appears to regard Cf ii n t h e r ' s quotation. 

That the crest almost totally disappears at  half the length of the 
body is, I find, of common occurrence in Burmese specimens which 
I pouseee from Arracan, Bassein, Rangoon and Moulmein, and the 
throat seems to become blue in males and females, during the sum- 
mer season at least ; in the males, however, the red colour on the 
throat is prevalent, while it ie almost wanting in the females. 

Young specimens, four and five inches in length, have the head 
very short, thick, the centre of the occiput with a large plate sur- 
rounded by a few larger scales ; the head has namerous dark cross 
bands, which on the body are somewhat more distant and angular; 
these specimens look so different that one would be inclined to regard 
them as belonging to a totally distinct species. 

Down at Penang, the Welesley Province and Singapore I have 
not met with this species, i t  seems to be there replaced by Bron- 
chowla crietatslla. 

In  N o u a t  ' s Advent. and Reu. among the Andaman Islnndere 
(Lond., 1863, p. 365) B 1 y t h states that this species has also 
been received from the Nicobars. Its occurrence is by no means 
improbable, but I have not received it from there, nor can I 
find a specimen of that  specie^ from the Nicobars in the Society's 
collection. 

31. Bronchocele criatatella, K u h 1, (Q ii n t h., 1. cit. p. 138). 
During live the prevalent colour* is bright green, but the changes 

we almost quite as varied and instantaneously effected, as in a 
Bee also P e t e r a in MonatLab. Berlin, Aksd. for 1867. 
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Chameleon. The dorsal row of scales is in all appreciably enlarged. 
The labials are often black, and there are various black spots round 
the tympanum, and the sides of the belly or often partially or some- 
times wholly black. In one specimen from Java, there are yellom- 
ish bands across the back as in B. jubata. The tail is usually light 
greenish or reddish brown, on the anterior half with some distinct 
whitish irregularly black-edged rings. There are also very commonlg 
two small black spots on the top of the head, some distance behind 
the rostrum. Specimens&om the Wellesley Province, Penang and 
Java have 38-40 scales on each side. 

32. Bronchcek moluccana, L e s s. P e t  e r s (Rerl. Akad. 1867, 
p. 16) considers this species as distinct from criatatella. One speci- 
men &om Singapore apparently belonging to this species has 
only 32 lateral rows of scales, but these are of perfectly the same 
s m d  size and general character, as in crystatella from Penang. 
The specimen measures 16 inches, of which the tail is 134 inches ; 
the colour is uniform bright green, the orbit, the extreme margins of 
the labials, the tympanum, a apot behind the same, and the whole 
of the sides black ; posterior part of the tnil brownish. There is no 
difference in the shape of the head, or in the form and character 
of the scales on it and on the body from cryatatella. 

S t  e i n d a c h n e r (Rept. Nov., p. 27) mentions 2 specimens of 
B. wiatalella from the Nicobam, possessing 29-31 rows of lateral 
scales ; these would very clomly correspond with the Singapore 
form of B. moluccana. 

33. Bronchocslejubata, D. and B. (Q ii n t h., 1. cit, p. 139). 
A large specimen from Java is bright green with the orbital 

akin, edge of the tympanum, and the labiah black ; a yellow- 
ish elongated spot below the tympanum, five narrow cross bands of 
the same colour on the body, the first and last being between the 
fore and hind limbs ; tail brownish. 

A variety apparently of this species occurs OII the Nicobars. 1 
received from Camorta four specimens, each about 18 inches long of 
which the tail is 14 inches. The general form of the lizard, number 
and size of scales, form of the crost and the two enlarged rows of a 
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few scales behind the eye are perfectly identical with those of jubaiu, 

but all four specimens have the head more depressed and the snout 
longer and somewhat narrower, than is the case in the Java specimen 
which I have for comparison. The upper labials are ten in the 
h'icobar and only eight in the Javanese specimen ; the upper rostral 
is also much larger in the former than in the latter. Still considering 
all the other more important characters in a species I can regard the 
Nicobar form only as a variety of the Javanese one. 

All Nicobar specimens are bright w n ,  some of them bright 
yellow on the head and neck, the occipital akin, tympanum aud 
sometimes a spot on the top of the head behind the restrum are 
black ; the gular sack bright brick red apparently in the male, and 
about four-fifth of the posterior portion of the tail is reddish brown. 

Was the Pondicherry specimen, of which D u m. and B i b r o n 
speak, not received from the French Missionaries on the Nicobars 
through some friend in Pondicherry ? 

34. Tia&mbcrktata, B l  y t h y  ( Q i i n  t h., 1.cit. p. 151). 
Syn. Cmjphqpkylaa Marimiliatri, F i t  z. apnd S t e i n d a o h n e r, Novars 

Bept., p. 30. 
This is an extremely variable species both as regards scales as 

well as coloration. The scales on the top of tIie snout are usually 
eomewhat enlarged, and the median ones form a short carina ; the 
canthus rostralis is sharp and continues on the supraciliary edge. On 
each side of the occiput, there is a group of large scales, and some- 
times a distinct group in the middle between both. Irregularly scat- 

tered polyhedral scales are often found all round the tympanum, but 
they are scarcely in two specimens identically placed. I n  some large 
specimens there is one or two between the eye and the tympanum, 
one large one above it near the crest, and two somewhat smaller 
ones nearer the tympanum, one or two are situated behind, and one 
occasionally below. In young specimens these polyhedral scales are 
less numerous and ~ometimes reduced to but three. The centre of 
the tympanum is always hardened. There are eight or nine low, 
carinated upper labials, and generally 9 or 10 lower labials, similar 
in form to the others. 

The scales of the body are very small, about 40-50 in a transverse 
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aeries on each side, intermixed with some large ones. In some 
specimens, the  larger scales are only very few, in others they are 
scattered irregularly, and again in some they are partially arranged 
in regular longitudinal rows, and distinguished besides by a black- 
ish mark on either side of each scale. Nearly in all specimens, there 
are some enlarged tubercles near the base of the tail ; the ventral 
scales are in from 18-22 longitudinal rows ; the subcaudals are in 
two rows, very sharply carinated. In young specimens, the nuchal 
crest is only indicated by a row of slightly enlarged scales, in old fe- 
males i t  is still very small, but in the old males it is more developed, 
being considerably higher than the dorsal crest which continues 
to the end of the tail ; this last is considerably compressed, entirely 
resembling in this respect other species of Tiark. There is a well 
developed gular sack in male specimens, and a distinct shoulder-fold 
in all. The extremities and tail are very long ; the fore limb is 
about as along as the distance between it and the hind limb, and 
the latter when laid forward, nearly reaches to tho end of the snout. 
The thumb is the shortest, then comes the fifth finger which is half 
the length of the fourth, then the second, and the third and fourth 
are sub-equal, the last being slightly longer. The tarsus is very 
elongated, the h t  toe very small, the others follow each other as 
2nd, 5th, 3rd, 4th, the last being remarkably long. 

Color variable. Young specimens which always have the head 
remarkably short and blunt, are greenish ashy brown with numer- 
ous dark brown spots above and dark cross bands on the head, 
one spot in front between the eyes being especially conspicuous. 
Other young specimens and females are more uniform greenish, 
but almost always with some dark stripes in front of the shoulder. 
Male specimens are variously reticulated and obliquely striped 
with dark brown on the sides, the light interspaces being varie- 
gated with yellow and red ; sometimes the whole back along the 
centre is purplish red, and the gular sack in the male is .also 
reticulated with reddish, yellow and black. The red and yellow 
colours fade away very soon after the death of the animal. Nu- 
merous short blackish streaks always radiate all round Gom the 
eye; the labiale are either dark spotted, or sometimes wholly 
blackish brown ; the tail in encircled with broad dark bands. 
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My largest specimen measures 15 inches, of which the tail ie 
about 11 inches. 

This is a true arboreal lizard, tolerably common a t the  Andamans, . 
ant1 very common at the Nicobars. I found the jungles on Nancowy 
and Camorta swarming with specimens. They are extremely quick, 
and almost within a moment after they were first noticed they are 
again seen some twenty or thirty feot high upon a tree ; and when 
follonred up they do not hesitate to leap from one tree to another. 
Without shooting them it is scarcely possible to procure a speci- 
men. I obtained more than a hundred specimens from the 
Nicobars alone, thinking that there may be a possibility of tracing 
some pennanently distinctive characters in the Nicobar form, but - 
they all proved identical with the Andaman species which was first 
described by Mr. B 1 y t h from Port Blair. There cannot be the 
least doubt of the two being the same, and I cannot even see any 
real generic distinction from Tiarie, as emended by G r a y. F i t e- 
i n g e r ' s name Ooryphophylax must, therefore, be considered as a 
synonym of the former. 

35. Draco volane, L i n  n. (G ii n t h., 1. cit., p. 124). 
This species appears to be more common in the jungles of the 

Wttllesley Province and near Malacca, than it is on Penang itself. 
O a n t o r ' s description of the colours is excellent, the metallic 
bronze brown hue of the live lizard is wonderfully fine and brilliant. 
The black spot between the eyes appears quite constant, at  least in 
male specimens. I only observed the gular sack to be uniform yellow, 
the lateral appendages and the throat are very pale or almost quite 
white and dark spotted. Limbs and tail are brown banded. 
There is behirid the large rostral shield, a short longitudinal sharp 
ridge dist,inct, dividing in two, one branch leading to each eye. Be- 
side the enlarged tubercular scale above the posteroir part of the orbit, 
there are 3-4 enlarged flattened scales placed in one row behind the 
orbit, and two small spines are above and one behind the tympa- 
num. In most of the specimens there are also some larger spiny 
or tubercular scales conspicuous on the sides of the neck, aa if 
indicating lateral crests which appear to be fully developed in 
Dr. reliculatue, C+ ii n t h. 
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OPHIDIA. 
Fam. TORTRIC~~E.  

36. Qylindrophde wfua, L a  u r. (G ii n t h., 1. cit. p. 179). 
I have obtained specimens of this species from the hills north- 

east of Mandalay in upper Burma; i t  has already been record- 
ed from Pegu by Mr. T h e  o b a 1 d. The snout ia sometimes con- 
siderably shorter in young specimens than it is in old ones and, 
therefore, its length in proportion to the width between the eyes is 
not a very good character for specific distinction, when compared 
with C. naaczclatzre. 

Fam. COLUBR~E. 

37. r i b w e e  nuknoacpklzre, Q r a y (Q ii n t h., 1. cit. p. 229). 

I caught a specimen of this interesting species in the (so-called) 
botanic garden at  Singapore. I t  measures 172 inches, of which 
the tail is 7 f  inches, a remarkably great length of the tail tor an 
Ablabss ! Ventral8 155, subcaudals 99, the last being arr usually 
single, very much elongated and pointed. The distribution of the 
shields of the head perfectly agrees with Q ii n t h e r ' s descrip- 
tion, and so does also the general character of colouring. The 
head is black, minutely freckled with white above, the upper labiale 
white spotted with black at  the lower margins and at  the sutures ; the 
white band continues a little beyond the gape, but is interrupted by 
a black spot on the 10th labial. The anterior half of the body is 
above brownish, the posterior blackish ashy ; a pale brown somewhat 
indistinct band begins on either side of the back, behind the black 
collar, and is marked by a series of quadrangular equidistant black 
spots ; it becomes a little more whitish on the posterior part of the 
body, and then the spots disappear. Lower parts whitish throughout; ' 
chin checkered with dark, each ventral with a black spot on either 
side ; the spots, beginning to appear on the lower part of the neck, 
are firet very small, increase gradually in size, until they form 
on the poeterior part of the body a very distinct continuous strong- 
ly m a t e d  black band. 

24 
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38. Ablabea Rappii, G u n t h e r., (1. cit. p. 226). 
A h e  specimen was obtained by my collector in the neighbour- 

hood of Simla. I t  measures 23 inches of which the tail is 5 inches ; 
ventrals 196, subcaudals 67; uniform dark bronze brown above, 
yellowish white below, and on the lower part of the upper labials ; 
chin and throat olive tinged ; loreal small, nearly twice as long as 
high ; temporale 1 + 1 + 2, the first very long, the others much 
shorter. 

39. Ablabee collarti, G r a y, (G u n t h., 1. rit. p. 228). 
This species appears to be rather rare in the low hi& about 

8imla. One specimen obtained near 8ubathoo measured 224 inches, 
of which the tail is 79 inches ; ventrals 184, anal bifid, subcaudals 
11 3. General colour above greenish olive, head l potted with black, 
a short indistinct cross black band at the anterior- another near the 
posterior end of the vertical, a third curved one at the end of the 
occipitals ; collar broad, black, edged with yellow posteriorly ; the 
black spots forming the dorsal series on the fore part of the body 
very small, almost obsolete ; tail with three blackish longitudinal 
bands ; upper labiale yellowish spotted with black, as is likewise the 
chin and partially also the throat. Lower parts dirty greenish white, 
purer poeteriorly, each ventral and subcaudal with a black spot at 
the base forming a more or less continuous black streak. 

The species also occurs near Darjeeling and in the n a s i  hills. 

40. Ablebee Nicobariensis, n. sp. P1. XI, Fig. 1. 
Body slender, head not distinctly separated from the neck, de- 

pressed, obtuse in front, scales smooth, in 17 series, ventral0 189, 
anal bifid, subcaudals 87. Rostral low, wide, not reaching to the 
top of the head, two pairs of front&, anterior broader than long, 
about half the size of the posterior ; vertical mibtrigonal, large, 
with a very short point in front, and rapidly contracting posteriorly, 
aomewhat longer than the supraciliaries ; each occipital about one- 
fourtll larger than the vertical, and extending anteriorly as low as the 
lower postocular; nasals in two shields; loreal united with the 
postnasal of which only a trace is visible on the left side, on the 
right side the postnasal is totally suppressed ; preocular one, large, 
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equarish ; postoculars two, small ; seven upper labials, the third and 
fourth enter the orbit, the last is the largest ; temporale 1 + 2 + 
T& on the left, 1 + T& on the right side. Be usually in this sec- 
tion of Abkbee the upper parts of the upper labials are apt to be 
detached from the larger body of the shields, and form additional 
temporals ; the first pair of lower labials forms a suture, and is fol- 
lowed by two pairs of subequal chin shields. Each maxillary 
armed with 14 small' subequal teeth. 

Anterior half of the body reddieh brown above, posterior blackieh 
grey. Head above blackish, the three first labials with yellow spots, 
a short broad yellow streak extends from behind and below the eye 
posteriorly to the angle of the mouth ; collar black, margined on both 
raides vith an interrupted yellow band, of which the anterior is the 
more distinct one ; an indistinct series of blackish grey dorsal spots, 
almost forming a dark undulating band ; sides of the body marbled 
and freckled blackish grey, this colour being separated &om the 
upper brown one by a series of closely set black spots which are 
partially conspicuous on the posterior part of the body ; chin dusky ; 
all the other parts yellow with a vermilion tinge, each ventral with 
a large black spot near its base. 

This peculiar form has quite the general character of coloration 
of 861abea malanocephatue, but the spota on the sides of the dorsal 
region are more numeroue and closer togother; in the number of 
labials it on the other hand agrees with Ablabss eagittariue. The 
position of the united loreals is very peculiar, and perhaps not nor- 
mal, but i t  is almost quite similar on both sides of the head, which 
externally strongly reminds of a Callophf'e. 
I have obtained only a single specimen at the N a n c o v  haven 

on Camorta (Nicobars) ; it measure8 17+ inches of which the tail ie 
44 inches. 

41. Ptyaa mucoeus, L. (G ii n t h. 1. cit. p. 249). 

This species is not uncommon on the Andamans. Young speci- 
mens have the scales quite smooth, each with two minute apical 
grooves ; colour above pale brown fiuely reticulated with dark lines 
and narrow whitish cross bands ; below uniform whitish. 
An old specimen about 60 inches long, ia uniform brown above, 
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yellowish white below; wales quite smooth; 9 upper labials of 
which the 5th and 6th enter the orbit, the three first ones are small 
and of the 4th the upper hind margin is detached, forming a third 
antoocular, the large anteocular proper being divided into two. 

On the southern slopes of the North West Hymalayas, thia species 
is oneof the largest snakes to be met with.  I observed it near Kishtwar 
at an elevation of 6000 feet ; in the Kulu valley it is common between 
4 and 5000 feet, and in the Sutlej valley beyond Kotegurh I saw it up 
to 7000 feet, but not far in the interior. Specimens from the latter 
locality are somewhat different in colour. One, apparently a male, 
measures 66+ inches, of which the tail ia 16+, the wales are all, with 
the exception of the two outermost rows on either side, very sharply 
keeled ; the anterior half of the body below is white, on the poste- 
rior each ventral and subcaudal is black edged. Another specimen 
68+ inches, of which the tail is 18 inches, is a female ; it haa the 
scales smooth, with the exception of the three median rows which 
are very faintly keeled ; all the ventrah are black edged in fiont, 
the last ones and the subcaudah almost wholly black. On the 
right side are 8, on the left 9 upper labiah ; of the third and fourth 
labials the hinder margine are detached and form a second small 
lower pre-ocular. Whether the presence or absence of keels on 
the scales haa anything to do with the sexual distinction, remains 
yet to be more fully ascertained. 

42. Ptyne ?exagonotua,* C a n t o r, sp. 

Xenekqhis id. apnd G ii n t h e I, 1. cit. p. 261. 

One full grown specimen from Penang measures 43 inches 
of which the tail is 134 inches ; scales in 17 rows, ventrala 200, sub- 
caudab 118 ; uniform shining brown above, darker on the head 
and forepart of the body, paler almost leaden grey posteriorly, 
below albescent ; six almost vertical blackish bands on either side 
of the neck, the first is shortest and situated a t  the angle of the 

gape. 
I cannot see any sdEcient reason for referring thia species to a 

genus distinct from Ptyas. The entire habitus of the snake-- 
moderate (17) number of rows of rather large smoothish scales, 

kmhonotua being to dl appenrnnoe a mieprint. 
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those of the vertebral series being generally larger than others, 
proportionate length of the tail (about or near 4) to thatof the 
body, moderately elongated head, roundish body with no per- 
ceptible keel on the ventrals, great number of ventrals and sub- 
caudals, regularly arranged shields of the head, small eubequal 
teeth of the jaws, and at last the habitat generally near the water, 
are all characters which distinguish the genus Ptyas, and in all 
these the above mentioned species agrees with the well known 
Ptyae mucostla and Xoorroe as closely, as any allied species can possi- 
bly do. I found Ptyas Jwxagonotue in a pool of a froeh water 
stream on the northern side of the Penang ialand ; one had swallow- 
ed a small fish and was evidently in search for other specimens. 
When attacked with a stick, it burrowed itself deeply in the mud, 
but did not leave the water. 

The only difference which distinguishes Ptyae hagonotua from 
the two other Indian species, is the presence of only one loreal, but 
as Ptyae mucoewr has sometimes two in place of three loreals and 
Ptyae Emroe occasionally one instead of two, I cannot see how 
such an insignificant and evidently very variable character could 
be looked upon as possessing generic value. 

43. Cbmpsoeoma radiatm, R e i n w. (O ii n t h. 1. cit. p. 243). 
I obtained an interesting variety of this species near Y o h e i n ,  

between brushwood on the ground. 
The body is remarkably strongly compressed and the head flat- 

tened, and depreesed. Total length 32 inches, of which the tail is 6 
inches ; scales in 19 rows, those of the anterior half of the body 
almost perfectly smooth, on the posterior half sharply keeled, with 
the exception of the two outer rows on each side ; ventral8 257, 
anal entire, subcaudal8 100 ; shields of the head regular ; the ante- 
ocular and hinder end of the loreal are distinctly granular. Colour 
light leaden grey above, brown on the head, yellowish white below 
on the anterior part of the body, leaden grey on the posterior, and 
whitish on the tail ; the four longitudinal domal black bands begin 
on the posterior part of the neck and disappear in half the length 
of the body ; the short longitudinal streaks on the sides, along the 
base of the ventrals, begin immediately behind the base of the 
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tympanoid cross streak ; sides of the body marked with indistinct 
vertically elongated whitish spots, margined with dark, and contiuu- 
ing up to the anal region, but disappearing on the tail. 

44. Compaoaoma nulanurum, 8 c h 1 e g. (O ii n t h. 1. cit. p. 244). 
A fine specimen measuring 55 inches (of which tail is only 7 inch.) 

was collected by Mr. H o m f r a y on the Andaman islands. The 
general colour is uniform brown with some interrupted dark bands on 
the anterior half of the body, the posterior half of which is uniform 
blackish brown ; throat palo yellowish ; no trace of a dorsal longi- 
tudinal band is present. The single large ante- and the two 
small post-oculars are granulated, the former more distinctly than 
the latter ; the temporals are 2 + 3, much elongated ; the other 
shields of the head and the marking on the sides of the head nor- 
mal. Scales in 19 rows, elongately rhombic, the dorsal ones strong- 
ly keeled, the three outer rows one each side almost perfectly 
smooth ; ventrals 235 ; anal entire, subcaudals 60, tip of tail trun- 
cate, having been apparently once slightly injured. 

45. Conylsoaoma sevnvaaciata, B l y t h, sp. P1. 33, Fig. 2. 

Platljceps semifasciatus, B 1 y t h, Jonm. Aeiat. Sw. B., 1861, vol. XXIX, 
p. 114.-G ii n t h. loc. cit. p. 237. 

Cohber id., apnd T h e o b s 1 d, Cat. of Bspt. Beiat. 800. B., 1868, p. 68. 

A young but perfect specimen was obtained by my collector in the 
lower hills about Subathoo, south of Simla ; it measures 114 inches, 
of which the tail is three ; scales smooth, in 19 rows, each with two 
minute apical grooves. Head distinct from neck, large and remark- 
ably depressed; rostral broad ~t the base, deeply indented, only 
half as wide above than at  its base, rounded and reaching to the top 
of the head ; anterior frontals about two thirds the size of the pos- 
terior ; vertical five-sided, straight in front, with conoave sides and e 

a rectangle posteriorly, the two sides forming it being the shortest ; 
supraorbitals large and obtusely pointed in front, a little shorter 
than the vertical ; occipitala very large, each about one-third longer 
and in proportion also broader than the vertical ; nostril between 
two rather large nasals ; loreal moderate with the lower hind angle 
pointed ; two anteoculars, tho upper large, reaching to the top of the 
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head and touching the vertical, the lower small, being strictly upeak- 
ing only a detached portion of the third upper labial ; postoculars 
two on the left side, upper larger than tho lower (this appearing to be 
the normal state), three on the right one, the upper posterior edge 
of the sixth (or fifth) upper labial being detached from the rest ; 9 

upper labials, of which the fifth and sixth on either side enter the 
orbit, but it seems as if the third and fourth small shields should 
form together one, the third upper labial. 8caleu of the tail 
broadly hexagonal ; ventrala 2 11 ; anal large, bifid ; subcau- 
dals 119. The first pair of lower labials forms a suture ; two pairs 
of chin shields, the hinder slightly longer and moderately diverg- 
ing. 

Above, head brownish, with some dark markings on the occi- 
pitala; the rest of the body olive grey, with numeroue short, 
rather broad blackish transverse bnnds, interrupted on the sides . 
and alternating with lateral spots ; all the dark markings disappear 
on the posterior two-fifths of the total length ; pre- and post-oculars 
yellowish, a small dark, somewhat oblique spot below the eye. 
Below, uniform whitish throughout, with a slight dusky tinge ; most 
of the ventrals have a small black spot at  the base, at  least as 
far as the upper black markings extend. 

The form and general distribution of the largish shields of the 
head, the depressed, flattened head, numerous rows of scales, nnd 
the peculiar coloration of young specimens, all indicate tho generic 
identity of the present species mith Compeoaonta, as has been sug- 
gested to me by Dr. J e r d o n, after he had examined B 1 y t h's 
original specimen, though this is not so perfect as the one here 
described. 

46. Compsoeoma abdgsoni, ii n t h e r, (1. cit. p. 246). 
Three qecimens of this qecies were obtained by my collector in 

the lower hille to the south of Simla. I n  all of them the scalea 
are elongantly hexagonal, but become considerably broader on the 
posterior part of the body. 

a-Full grown ; 634 inches, of which the tail measures 134 
inches ; ventrala 238, subcaudals 90 ; scales of the back dis- 
tinctly though not very promhently keeled, each with two 
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apical grooves; eight upper labials, the fourth and fifth enter 
the orbit, and of the third the upper hinder angle is detached and 
forms a small lower anteocular ; uniform olive above, pale yellowish 
below and on the upper labiale ; some of the ventrals partially black- 
ish near thou bases, as recorded by G ii n t h e r. 

b. and c.-These are two young specimens, measuring respectively 
16% (of which tail 3 f )  and 14 f (of which tail 29) inches ; in both 
tho ventrals Itre 244, and the subcaudals 85 and 89 respectively. 
The scales are smooth, only in some parts on the posterior body 
scarcely perceptibly keeled, all with minute apical grooves. In b the 
shields of the head are perfectly regular, as described by G ii n- 
t h e r, three upper labials enter the orbit ; in c, the posterior por- * 

tion of the third upper labial is detached forming, aa in the old 
specimen, a small lower anteocular, and moreover the large anteocn- 
lar extends so far to the top of the head that it touches the vertical. 
The eolour of both young specimens above is a pale olive grey 
with a dark blotch on the top of the head, extending over the 
vertical and the occipitals; the middle of the back is marked 
with numerous, rather wide blackish cross bands separated by in- 
terepaces of equal width, they become gradually obsolete on the tail ; 
sides of the body densely reticulated with black ; all ventrals more . 
or less distinctly edged with dark, the larger basal spots boing very 
conspicuous throughout ; subcaudals uniform yellowish white. 

47. nopddonotua quincunctiatue, 8 c h 1 e g. 
(G ii n t h. 1. cit. p. 260). 
Trop. Z'ytleri, B l y t h,.Journ. h i u t .  goo., Bengnl, 1863, XXXII, p. 88. 
Trop. sbriolatus, B 1 y t h, apnd T h e o b a 1 d, Cut. Ilept. Aaiet. 600. Mns. 

1868, p. 66.. 

Not common about Noulmein and to the south of it. One specimen 
measured 23h inches of which the tail was only 1.4 inches; the black 
spots are at the neck in 5, round the middle of the body in 6 

longitudinal series. 
On the Andamans the species is also very common and attains a 

length of 40 inches, the tail being sonietime~ more than one third, in 
other speciolells, however, mnrcely more one fourth of the total 
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length. All the Andaman specimens are generally dark brown, and 
have on the back of the fore part of the body two longitudinal black 
bands edged mith whitish, and a pale band is also noticed on either 
side of the body ; the three median rows of black spots are more or 
less confluent ; on the posterior part of the body the longitudinal 
bands Become obsolete, and the 5 rows of spots are very distinctly 
traceable. The subcaudals vary from 60 to 90, and the ventrals from 
125 to 150. The Andaman variety has received on account of its 
peculiar coloration a new name by B 1 y t h. The specimen described 
by Mr. T h e o b a 1 d as T. etriolatua, B 1 y t h, ie to dl appearance 
tho same aa the one published by B 1 y t h under the name Z'ytlsrd. 
B 1 y t h had first &xed the former name to the Museum label, 
but in writing his note about the snake, or during the press of 
the paper, he appears to have changed the specific name into 
Tytleri. I t  is, as already noticed, certainly only a variety of quincunc- 
tiutw, and I have other specimens from the Andamans which per- 
fectly agree with the type, having the longitudinal bands obsolete, 
and again others which are almost uniform brown, having the dark 
spots nearly quite obsolete. The atreaks below and posterior to the 
eye are never absent. 

48. Tkopidonotwr atolatue, L i n n. (G ii n t h. 1. cit. p. 266). 
Common about Moulmein and at  Amherst. In several specimens 

the longitudinal bands were on the front part of the body indistinct, 
and the posterior edges of the supraorbitals, occipitals and of the 
vertical were spotted with black. 

49. Bopidonotw platycape, B 1 y t h, (G ii n t h e r, loc. cit. 
p. 264). 

Za:n,nt?~is himalayanus, 8 t o i n d e o h n e r, 1867, Verhandl. -1. b ~ t .  
Gesellsch., Wien, XVII, p. 613, pl. XIII, fig. 1-3. 

I obtained lately through my collector three specimens of thia 
species from the Kulu vally. One is injured, it is a young specimen, 
and has the whole of tho epidermis taken off. The snake then has 

a light bluish or leaden grey colour, many scales with white specks 
and the whole surface is checkered mith black. 

Another specimen is a male, 19 inches long of which the tail is 
4& inches ; ventrals 205, subcaudals 82, dl scales with the excep- 

25 
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tion of the two outer rows on either side finely but very distinctly 
keeled. Shields of the head regular, ae noted by G ii n t h e r, 
loreal squarish but somewhat longer than high, temporals 1 + 1 + 2. 
Colour above dark brown, with an indistinct laterally compress- 
ed long eliptical mark on the neck and two rows of small black- 
ieh spots along the dorsal line, disappearing altogether 'on the 
posterior half of the body. A very distinct yellowish streak fiom 
the rostrum along the upper edgw of the upper labials is margined 
with black on either side and disappears on the aides of the neck 
which has, however, at ita base another short white streak trace- 
able. Below yellowish, all over finely mottled with a dusky green 
and with another more distinct blackish band on each side ; a coral . 
red band runs along the bases of the ventral shields, and separates 
the upper brown from the lower yellow coloration. 

A third specimen is afsmals ; the scales are almost quite smooth, 
only those of the middle four rows show very indistinct traces of 
keels ; total length 20 inches of which the tail is 5 inches, ventrah 
203, subcaudals 86 ; the loreal is on both sides united with t h  pos- 
terior naaal; temporab and all other shields normal, as in the pre- 
vious specimen. Colour light brown above, with a distinct lateral- 
ly compressed eliptical mark on the neck, beginning with a single 
black line on the suture of the occipitals ; several rows of small 
blackish dote on the anterior part of the body; the white black 
edged streak on the side of the head distinct, below uniform yel- 
lowish white with a dark line on each side, and a very faint trace 
of reddish along the bases of the ventrals. 

The examination of these specimens appears to indicate that in 
t h i a  species the males have often the scales more distinctly keeled 
than the females. That the loreal is united in the female to the 
post nasal is most likely only accidental ; similar cases of the head 
shields becoming confluent are by no means rare in other COLU- s 

BRIDAL The male seems to be darker in coloration and with a 
more distinct coral red lateral band, than it is in the female. The 
species does not appear to be common, but it occurs almost through- 
out the Central and North West Hymalayas, Dr. J e r d o n hav- 
ing obtained it aho in Cashmir. There can be no doubt that 
8 t e i n d a c h n e r's Zamenie is identical with T. pktyceps, his 
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three specimens were all females with nearly quite smooth scales, 
and  from the same locality as those noted above. 

Fam. DENDROPEIDLE. 

50. Qonyoscma oxycephaZum, B o i e, (G u n t h. 1. cit. p. 294). 
'This'' species ia not uncommon in the forests of the Andamam, 

i t  is generally seen on bushes near brackish water creeks, and is 
always ready to take the water, like a Zkagops. I t  also occurs at  the 
Nicobam. The colour above has a bluish tinge in some specimens, 
while the dark eye-streak is sometimes scarcely traceable ; the lower 
parts are pale green, all the ventrals have the front edgings white, 
and their lateral angles are also marked by a pale whitish line. 
The rostral usually reaches to the top of the head and the anterior 
frontala are obtusely angular and narrow in front. A young specimen 
from Port Mouat meaaures 30i inches, of which the tail is 79 ; 
ventrale 241, subcaudal8 145. 

6 1. Dmdrqphzi picla, G)  m. (Q u n t h., 1. cit. p. 297). 
The bronze colouring alluded to by G u n t h e r chiefly refera 

to the epidermis, which is especially in specimens preserved for some 
time in spirit rather opaqueY ; the scales below it are bluish. Not 
unusually there are ten upper labials present instead of nine. In 
two specimens, obtained south of Moulmein, the lower lateral black 
stripe is very distinct, the upper faint, though it begins as a broad 
black band posterior to the eye, and is also marked in front of it, 
while on the contrary, the lower strip begins to be distinct only on 
the posterior portion of the neck and from there extends backward 
This species is also common at the Nicobars and Andamans ; the 
insular variety is always beautifully bright yellowish green during 
life, each dorsal scale is on the posterior haLf blackish, the cuticle 
on the adjoining six rows of elongated scales bronze brown, and the 
wales are more or less margined with black ; the outer series of 
larger scales and all the ventrala are yellowish green, the latter 
with a slight bluish tinge. The ante and post-oculars are yellow, 
the black eye streak is rather thin, and in Nicobar specimens 
broken up iuto spots on the side of the throat; in some Andanlan 

Of other Dendrophick and allied genera 8a well. 
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specimens it nearly entirely disappeam on the throat, and there 
is no trace of it on the side of the body. 

62. Dendrophis caocdilineata, Q r a y, (G ii n t h., 1. cit. p. 297). 
I n  a live specimen obtained at Penang, there are on the anterior 

half of the body six narrow black dorsal stripes beginning behind 
the neck, but as the epidermis is much opaque hore, they are not 
very distinctly perceptible. I n  the middlo of the body one stripe on 
either eide of the two median dorsal ones becomes obsolete, and only 
four stripes continue up to the tail ; the two latcral bands on each 
side are throughout distinct, the lower is much broader than the 
upper. 

On no part of the body are there more than thirteen series of 
scales, (on the posterior only eleven). This is exactly the number 
observed on two Penang specimens by C a n t o r (vide Journal 
Asiatic Society, Bengal, vol. XVI, p. 933), while GF ii n t h e r 
gives '' fifteen rows," which may either be a mistake, or possibly 
the Borneo specimens possess fifteen rows, for Q u n t h e r ' s 
description may have been taken from them, there being no Penang 
specimen recorded in the British Museum Catalogue. Having 
alluded to the accurate description of Dr. C a n t o r, I hardly need 
to remark that there can be no doubt of the identity of the species 
with the one recorded by G ii n t h e r. 

53. Chy~opalea ornatn, S h a w, (Q ii n t h., 1. cit. p. 298). 
The var .  a of Q u n t h e r is common on Penang. A vertebral 

series of spota occurs in dl specimens, each spot being formed of 
three or four (or more) scales which are of a beautiful coral red in 
the live snake, but become yellow in spirit. I n  one specimen, the 
right loreal is on the left side united with its next posterior frontal, 
the other shields are normal ; such abnormities in the arrangement 
of the shields of the head, differing on the two sides, are extremely 
common. In all specimens the vontrals have R narrow blackish 
edge, except those on the throat and for a short distance beyond, 
the lmt two in front of the anus are usually bifid. The madlary 
teeth are all nearly equal, the last is often scarcely larger than tho 
others, but in two apparently male upecimens I have observed the 
2nd and 4th anterior tooth to be distinctly larger than the rest. 



As regards the habits of this snake, there seems to me to be 
a great deal of truth in 0 a n  t o r ' s statement, that it is more fre- 
quently found on the ground between grass than on trees. I have 
myself caught on the Penang hill several specimens, all in grms or 
between low bushes along the edge of the foot path. Only once I 
saw a specimen on a bush, though not high up, but there can be 
little doubt that the snake makes also ample use of its eminent 
adaptness for movements on the trees. I t  is remarkable that this 
species seems to focd almost exclusively upon species of UECKOTIDX, 
six spocimens that I have examined at Penang all had parts of 
them in their stomach. 

54. Chrysopelea rubesee7,s1 G r a y, (G ii n t h., loc. cit. p. 290). 
I obtained a single specimen on Penang hill ; it appears to be 

rare. I t  has 15 rows of scales on which the apical groovoe are 
scarcely traceable. The shields of the head are normal, the vertical 
remarkably narrow, the posterior two-thirds of its length with con- 
cave sides ; the occipitals are large and with narrow obtuse ends 
posteriorly. 

The ground colour of the snake is a pale ashy grey, al l  over very 
minutely checkered with brown and whito ; some of the scales of 
the vertebral series have larger brown blotches, forming on the 
posterior half of tho body an interrupted vertobral series; the 
posterior part of the head and neck aro distinctl~. rufous brown. 
A pale streak runs along the median suturo of the two pairs 
of frontals, another whitish streak runs from beliind the eye poste- 
riorly, bounded above and below with a brownish streak, a longi- 
tudinal brown streak occupies tho middle of the ncclr ; tho rcst of 
the head above is checkered and marbled with minute white dots 
and brown streaks ; the nppor labials are white, partially marked 
with brown dots ; the lower parts of the head also white with minuto 
brown specks. The thront is in the live snake of a beautiful yellow, 
this colour fading g a d u d l y  until in about one-third tho anterior 
length of the body it has changed to greyish brown ; the parts bolow 
have a more distinct brown tinge than above, whore it is more 

grey. Total length 28#, of which the tail is 83 inchos ; ventrals 
196, cia1 bbifil, subcnudals 136 pairs. 
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Fam. PSAMMOI'HIDB. 

65. Psammophti condanuru~, M e r r , (G ii n t h., 1. cit. p. 291). 
Idem, T h e o  b a 1  d, Jonm. Linn. Soc., Zool. 1867, vol. X., Cat Burm. Rept., 

extract, p. 43. 
Phayrea isabolha,  T h e  o b., ibidem, and Catal. Rept. Aaiat. Sw. Bengal, 

1868, p. 61. 
The head in this snake is elongately oval, obtusely rounded in 

front, distinct horn neck in young specimens, but a little less so 
in full grown ones ; scales in 17 rows, smooth, lanceolate,* those of 
the two last rows on each side rather larger and sub-quadrangular. 
The rostral shield often reaches to the upper surface of tho head, 
and is posteriorly broadly rounded. The nostril is, in all speci- 
mens which I have examined, in one long shield ; it is situated 
h o s t  centrally and a distinct slit divides the lower portion of the 
nostril, but the upper is entire, though generally a fnint groove 
extends from the nostril to the uppor margin of the shield. 

The fourth and last maxillary teeth are remarkably strongly 
enlarged and grooved at the outer basos, the latter is enclosed in a 
spccial pouch. Sometimes the two small teeth botween the first 
and fourth are baroly traceable. 

I have received several  specimen^ of this species through my 
collector from the sub-TIj-xllalayan hills south of S i ~ u l l ~  (between 2 

end 5,000 feet), ctiid judging fionl theso, the snake does not appear 
to be locally rare. The coloration is in all very much like that of a 
Pegu specimen yresentorl by Mr. T h e o b a 1 d to the Asiatic 
Society Museum, and differs considerably from that recorded by 
Dr. G ii n t h e r. 

Above, isabelline brown, little darker in young than in old 
specimens. A median yellowish streak runs from the base of the 
rostral shield along the suture of the two pairs of frontals, divides 
at  the base of the posterior fiontals, the two branches continuing 
in subparallel undulating lines to the end of the occpitals, ellclosing 
two or three irregular yellowish spots, or a short streak, and then 
extending along the whole of the dorsal region of the l~ody, becoming, 
however, obsolete at  the upper base of the tail. A second yollowish 

+ I cannot see to which scnles of the body Mr. T h o o b a 1 d ~sefers, wl~en 
he calls thorn '' huxagonal." 
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band originates at  the top of the rostral shield, continues on either 
side along the supraciliary edge, and up to the tip of the tail ; these 
two lateral bands are broader than the dorsal ones. A third broad 
band begins at  the baseof the rostral shield includes the upper labials 
and also extends the whole length of the body to the tip of the 
tail ; these two bands are the widest, and each occupies the b a ~ e  of 
the ventrala and half the width of the adjoining scale, it is below 
bounded by a black line which becomes first apparent on the 
posterior part of the neck. All the other yellowish bands noted 
above are also black margined. 

Below, uniform yellowish or whitish, sometimes with a faint 
bluish tinge. 

Fam. DRYOPH~E.  

56. fiagope fronticinctua, G ii n t h., (1. cit. p. 304). 
There are in this species slight variations to be obsorved in the 

arrangement of the shields, t c .  One, or both, anterior points of 
the anterior frontals touching the nasal are occasionally detached. 
The so-called detached portions of the anterior upper labials do 
not as a rule correspond in number and position with the true 
upper labials ; the latter vary in number from 6-8, each of the two 
last ones being sometimes (though not commonly) divided into two. 

When alive, the colour is grass green with a yellowish tinge 
especially on the forepart of the body and a slight bluish tinge 
along the whole of the under side, except the chin which is white. 
T h o o b a 1 d, (Journ. Lin. Soc. ZooL vol. X,) says that the colour 
is '' bronze brown" which I never observed, in the live snake a t  
least; it mny be local and refer to very old specimens, or suoh in 
spirit. I t  is a true brackish water species ; I found it abundant on 
the bushes near the mouth of the Moulmein river subject to the 
influence of the tide. I t  is as readily seen diving and swimming in 
the water, as climbing up a high bush or tree, and hiding itself 
in the green foliage. I t  always takes refuge in the water when 
attacked. 

My largest specimen is 35 inches long, and has 202 ventrals 
and 112 subcaudals ; these numbers are slightly in excess of those 
rocordod by G ii n t h e r. 
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57. &+em hexngo?iot~, B 1 y t h, P1. XI, Fig. 4. 
Idem, B l y t h, Jonm. Asiat. Soo. Bengal, XXIV, p. 360; Q ii n t h e r, 

1. cit. p. 311. 

Body slender, laterally very much compressed, tail roundish; scales 
smooth, in from 17-21 series (according to age,) those of the ver- 
tebral serics hexagonal and consl~icuously enlarged, ventrals 250-270, 
anal bifid, subcaudals 120-14n. Head very large as compared with 
tho slender body, moderatoly convox above ; rostral broader than 
high, scarcely reaching to the top of the head ; anterior frontals h d f  
the size of the posterior, obtusely roundod in front, vertical moder- 
ate, pentagonal, with concave sides, broader posteriorly than ante- 
riorly, the hinder sides forming a rectangle ; supraciliaries large, as 
long as the vertical and each as broad as the latter near it8 poste- 
rior end ; occipitals large irregularly pentagonal, the lateral front 
angle of each just touching the upper postocular. Nostril rather 
large between two nasals, loreal squarish, narrower above and 
somewhat higher than long ; one large preocular, reaching to the 
top of tho head, but not extending to the vertical ; eye very large 
and prominent ; two subequal postoculars, the lower a little smaller 
than the upper. Upper lubials 8, low, third, fourth and fifth enter 
the orbit; temporals small usually 3 + 3 + 3 or 4, sometimes 2 + 
3 + 4, occasionally with s m d  portions detachod from various 
shielib; very often there are two pairs of moderately enlarged 
shields behind the occipitals. Lower labials 10-11, the first pair 
forms a suture, the 7th-9th are the largest ; two pairs of enlarged 
chili shields, the first is the larger and forms a suture, the shielb 
of the second pair are diverging and usutllly separated by a few 
smaller shields. 

General colour a beautiful coral red, above and below, head with 
a greenish smarngdine tinge above, a small black spot on each of , 
the occipitals appoiws constant, some have a similar black dot on 
the vertical, or a short ~netlian streak on the anterior half of it ; 
again others have a short lateral streak on each of the occipitals ; on 
the upper labials and below white ; body above marked with very 
numerous transverse blackish slightly undulating bands, soparated 
by equally broad interspaces aud laterally extonding down to the 
ventral shiclb. 
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I have lately obtained a beautiful small specimen of this species 
through Mi.. H o m f r a y from Port Blair, Andaman islands, and I 
think there can be little doubt of ita being distinct from D. bdalina, 
K 1 e i n. The size of the head with its short broad snout, and the 
form of the vertical readily distinguish it from this last. My speci- 
men is only l l f  inches, of which the tail is 2) ; tha scales are 
perfectly smooth, on neck in 17, near the middle of the body in 
19 series, the coloration perfectly agrees with that recorded by 
B l y t h .  

In  the Asiatic 8ociety1s collection, there are four specimens, all 
rather bleached, the red colour having changed into a dull reddish 
grey ; they are al l  from the Andamans (see Youat's Adventures and 
Researches among the Andaman Islanders, 1863, p. 366). The largest 
specimen measures 18 inches of which the tail is 33, scales smooth 
in 21 rows, ventral 267, subcaudala 126 ; in another specimen, 17  
inchee long, there are very minute apical grooves perceptible on the 
middle rows of scales ; it ie possible that in the more adult snake, 
the apical grooves are better developed, though the species does not 
seem to grow to a very large size. 

With regard to B 1 y t h ' s D. tligromwginata, T h e o b a 1 d 
already observes (Cat. Rapt. Mus. Asiat. Soc., 1868, p. 61) that its 
identity with D. bubalina is doubtful, and such certainly appears to 
be the case. The Khasi type specimen seems to be more slender, 
with a more distinct elongated head, and with markedly elongated 
pointed scales without apical grooves. Typical specimens of bubalina 
must be examined in order to decide the question, for in every other 
respect both species, no doubt, are very closely allied. 

58. Dip- multflmciata, B 1 y t h, P1. XI, fig. 6. 
( G  i in  t h., 1. cit. p. 313). 
A very fine specimen of this species ha.. been obtained by my 

collector in the hi& about Simla; it measures 394 inches of which 
the  tail is 7& ; scales smooth in 2 1 rows, those of the vertebral series 
conspicuouely larger than others, most of which possess a very mi- 
nute subapical groove ; ventrala 248, anal large, semilunar entire, 
subcaudals 106. The shields of the head are regular and quite simi- 
larly distributed as those of D. trigonala ; but the head itself npyeart, 

2 6 



200 hdinla and Xalaynn Sr~rphibin and RPptilia. [No. 2 ,  

to be a little longer than in that species. I n  the figured specimen the 
nasals are markedly long, and the loreal touches on both sides the 
orbit with its posterior lower angle, reducing the anterior anteocu- 
lar to a considerably small size ; this is, howover, evidently not the 
rule, for in B 1 y t h ' s original specimen, t t e  loreal is of a normal 
shape, though the posterior lower angle is greatly prolonged; 
on the right side it does not reach the orbit, on the left it does, 
howover, touch it ; on the right side there is only one temporal, on 
the left two narrow ones, touching the two  postoculars. 

General colour light brown above, with a dorsal aeries of black 
irregular spots, single on the neck, double and obliquely placed 
on the body ; the sides are marked with short black bands which 
in position alternate mith the dorsal spots, and in addition to these 
there are small black dots at  the base of the ventrals, each 
again corresponding to one dorsal spot. In B 1 y t h ' s original 
specimen which is a young one, the interspaces between the dorsal 
black spots are yellowish white, which colour seems to disappear 
with age. Head marbled mith black above, with two not very 
clearly defined subparallel blackish bands on the occipitals, one 
single median on the neck, and one extending from the eye towards 
and across the angle of the mouth ; the sutures between the upper 
labials cmd parts of the lower labials me black. Lower parts 
greenish white, all ventrals minutely freckled with black, and each 
with one irregular larger black spot on either side. 

The coloration of this species appears sufficiently characteristic 
to distinguish it from D. trGonarta, in which the lateral bands are 
confluent with the dorsal, or in fact the lattor only extend partially 
to the sides ; but I cannot see what difference thero exists between 
mu1t;faaciata and D. Cylonensie, G ii n t h., (1. cit. p. 314) ; the 
coloration of both seems almost identical, only in the latter species 
the head is apparently shorter, and the preocular larger, almost 
reaching to the vertical. 

Fam. LYCODONTIDW. 

59. Zycohn striatug 8 h a w. (G ii n t h., 1. cit. p. 318). 
One specimen, obtained by my collector in the lower hills about 

&mla, measures 154 inches, of which the tail is 36 ; ventrals 182, 
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subcaudals 57 ; anterior frontals narrowly truncated in front and be- 
coming gradually wider posteriorly ; vertical as long aa broad anteri- 
orly, occipitals about one-fourth longer ; other shields normal. Co- 
lour above blackish brown, with an indistinct collar, and 58 broad- 
ish  yellowish white cross bands, irregularly divided and connected 
with each other on the sides; the scales of the tail are broadly 
hexagonal, there are five undulating whitish longitudinal bands on 
it, the middle one is ~nade up of some larger spots. Chin, especially 
i n  front, and the subcaudals mottlcd greyish, the rest, below, yellow- 
ish white ; ench ventral and subcaudal with a distinct black spot 
at its base. 

This is, I believe, the first recorded specimen of this species from 
the North West Himalayas, and others will no doubt also be found ; 
it appears to be common in 8outh India, and was supposed to be 
peculiar to the Peninsula. I n  R u s  8 e 1 ' 8 figure, the transverse 
dorsal bands are somewhat widor and less nunlerous than they are 
in the Himalayan specimen, but there is no other difference between 
the two. 

60. Lycodon aulicue, L i n n. (a ii n t h., 1. cit. p. 316). 
Sewpeltis unicolm, R e i n., T h e o b., ex parte, specimen d, quoted fro= the 

Andamans, Cat.Bept. Asiat. Sw. Mnsenm, p. 64. 
Qtleria hypsirhinoidss, T h e o b a 1 d, (type) ibidem, p. 66. 

II S, ,, Journ. Linn. S m ,  Zool. vol. X, ax- 
tract, Cat. Burmese Reptiles, p. 49. 

In his Catalogue of Reptiles in the Asiatic Society's Museum, 
which waa written in 1865, but unfortunately not published till 1868, 
Mr. T h e o b a 1 d placed one full grown unicolored Andaman 
specimen under Xenopeltie utaicolor,* and another still larger unico- 
loured specimen, &o from the Andamans, he called TytLria hypoi- 

rhinoidea ; this last is apparently the same which B 1 y t h in Jour- 
nal Asiatic Society, Bengal, 1860, vol., XXIX, p. 110 quotes aa 
'' &codon aulicua, (L.) Uniformly coloured variety." 

I have examined both the specimens, and there can be no doubt 
as to their identity with LycoJon aulicrce. The peculiar depressed 
head with a broad flat snout is alluded to by Mr. T h e o b a 1 d 

* This evidently is an midental  mistnko; the snake resemblesin its uniform 
colonr to X.  tcnicolor, and Xr. T 11 c o b a 1 d, when noLi11g it, evidently 
omitted to take it ouL of tho bottle. 
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in his reference to the similarity of this snake with Hypsirhina, 
though I don't think that there really exisia such a particularly 
great similarity between both. Among the 50 or 60 specimens of 
Zycodon attlicua which I saw, and of which I received numerow 
specimens &om the Andamans and Nicobars, I found a good deal 
of variation (though no essential ones) among the shields of the 
head. In some specimens only the third and fourth upper labiah 
enter the orbit, in others the fourth and fifth, but as a rule 
all three enter the orbit. I never found more than one elongat- 
ed loreal and one anteocular, but there are either two or three 
postoculars, and the differences often occur in one and the same 
specimen on the two sides of the head. The temporal shields are , 
usually quite similar to the other scales, generally there are two 
in contact with the postoculars, and the upper one is soluewhat 
more elongated than the lower. Sometimes bhe upper is confluent 
with the occipitals, as likewise one or two shields following it ; in 
other specimens again, the lower f i s t  temporal seems to haye be- 
come obsolete or confluent with the adjoining labials; in both 
these Cases, there is only one temporal in contact with the postocu- 
lars, and these differences are again often to be observed on the two 
sides of the head of one and the same specimen. There are almost 
invariably nine upper and ten lower labinls ; the &st pair of the 
latter forms a suture, followed by two pairs of elongated chin shields, 
and the sixth lower labials are always the largest ; the anterior 
front& are always smaller than the posterior kc., kc. 

Comparing hlr. T h e o b a 1 d' s description of Qtliria hypeirhi- 
mils, there is actually no difference in the structure of the snake 
from L. aulicue, as Mr. T h e o b a l d himself, I believe, now admits. 
I n  the specimen referred to X. unicolor, there is only one temporal 
in contact with the postoculars. I n  both, the dentition is typical, 
each has an enlarged front fang, followed by small teeth in the 
maxillary. 

Young specimens usually are variously mottled with yellowish 
and brown. Some of the Andunian specimens only possefis numerous 
small brown specks, t l ~ e  prevalent colour being yellowish white, 
oll~ers are chiefly bmwn with large yellow-ish transverse bands or 
blotches. 
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Fid, or nearly full, grown specimens become uniform brown above, 
whitish below. The upper brown colour is distinctly defined from 
the lower white one at  the lateral angle of the ventrals. I n  one 
of my Nicobar specimens this angle is pure white, and more than 
the basal half of each ventral is ashy brown, the subcaudals are 
nearly all white. This same specimen has the whole length of the 
body a median dorsal pale yellowish brown band, and one or two 
hardy conspicuous darker bands on either side. However, i t  must 
be remarked that this uniform colouring is not always a sign of 
maturity; it seems to be rather local, for there are often large 
specimens seen with various spots and blotches of brown and 
yellow. 

S t e i n  d rr c h n e r (Novara Rept. p. 74) quotes L. auldcw from 
Java and from Amoy, which again indicates the relation of the 
Nicobar to the Javaen Reptile fauna, axid of both through the 
Andamans to Arracan and' Burma. F i t xi n g e r appears to have 
favoured the species also with a new name, L. caprccinus. 

61. Totragonoaoma efrem, C a n t o r, (variat.) P1. XI, Fig. 3, 
(Q ii n t h., 1. cit. p. 320). 

I have obtained a fine specimen of what appears to be an adult 
of this species from Banca, but m it shews some marked diEerences 
from the type, I have given a view of the head and append a de- 
scription, in order to facilitate comparison. 

Body slender, head depressed, distinct from neck, long, with.  
a broad rounded snout. Scales smooth in I7 rows, those of the back 
larger than at  the sides, hexagonal or pentagonal ; total length 316. 
inches, of which the tail is 64", being very slender ; ventrals 223, 
anal bifid ; subcaudals 84. 

Rostral shield low, much broader than high, deeply indented at the 
base, anterior frontal8 irregularly squarish, about one-third the size 
of the posterior ; vertical subtrigonal, with convergent sides which 
are, however, somewhat irregular and incline to form an angle near 
the posterior end; supraorbitals of moderate size, shorter than 
vertical ; occipitals much longer than broad, obtusely and narrowly 
truncate behind ; upper labials 9, the first is the smallest, the second 
the largest, the third, fourth and Hth  ontor the orbit; the peator 
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part of the second and the upper anterior edge of the third are in 
contact with the posterior frontal ; anteocular one, postoculars three 
on the right, two on the left side, the lowest being united to the 
fifth labial ; temporals 2 + pl. ; pupil large, vertical ; mental groove 
distinct ; 9 lower labials, each nearly corresponding to each upper, 
the first pair forms a long suture ; three pairs of chin shields, the first 
is divergent above, the last behind. 

Colour deep blackish brown above with some very minute white 
specks at  the sides of the head and on the body ; uniform ruddy or 
dark brown below. The fifth and sixth teeth in the upper jaw am 
much enlarged ; after a short gape they are followed by 12 smaller 
teeth, the next ones behind the fangs are the smallest and they , 
gradually but slightly increaae toward the posterior end; very 
numeroua small teeth on the palate ; the third tooth on each side in 
the lower jaw is the largest. 

Comparing the form of the head of our specimen with Q ii n- 
t h e r ' s figure of the type, the vertical is seen to be longer 
in the former and of a subtriangular shape, but there appears to 
be an inclination to pentagonal form ; in the other shields there is 
no essential difference. The snout of our specimen is decidedly 
much broader, but I attribute this simply to the development of the 
front fangs of the jaws, for similar, or even greater, variations can be 
observed in the different stages of nge in all the LYOODONTLDX ; the 
preocular is placed a little higher in our specimen than in the 
type. 

Dr. Q ii n t h e r says that in the young type specimen there 
are eleven distant buff coloured rings round the body and tail, but 
that the posterior become obsolete with age, only the three or four 
anterior remaining visible. This last observation evidently refers to 
the only other known specimen of the species, Lyc. ophl'tsoidce of 
B 1 e e k e r, (from Borneo), which Dr. G ii n t h e r considers iden- 
tical with the former. My specimen is 4& inches longer than B 1 e e- 
k e r ' s type, and it may, therefore, not unreasonably be supposed 
that even the anterior rings became obsolete with advanced age ; and 
that such is actually the case, I have but very little doubt. I only 
need to recall what I have said of the changes of coloration in old 
specimens of Lycohn nulicucr, the adult of which is tlioroughly unlike 
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the young one ! The change from variegated to uniform colouring 
in most of the LYOODONT~Z, aa far as we know them when adult, 
is a remarkable fact which commends itself to further investigation 
by Herpetologists. I would have scarcely hesitated to describe the 
above noted specimen under a new specific name, had I not seen 
those most remarkable changes in coloration of Lycodon nulicue, for 
they appear simply to repeat themselves in Tetragonosoma. 

l ih . t r~ .  P m o a ~ ~ l e .  

62. Python molum~, L i nn.  (G ii n t h., 1. cit. p. 331). 
In a young (14 foot long) specimen from the Wellesloy Pro- 

vince, there are on the left sido 1 eupm, 4 poet-, 2 i n h - ,  and 2 
ante-oculars ; on the right side only 1 infra-ocular ; similar abnormi- 
ties being very common in other snakes also. On each side there 
are 11 upper labials, the sixth's placed below the orbit, but none 
enters it, the two first are provided with long pits ; 19 lower labials 
on each side, narrow and long, of the first eight each has above an 
irregular blackish spot, the second, third, fourth and fifth are 
slightly impressed but not deeply pitted ; the 12th and 13th low 
labials each also has a black spot,and the large blackish blotch begins 
on one side on the l-lth, on the other on 15th labial. The number of 
scales round the body was in several male specimens nearly nor- 
mal, 65, as stated by G ii n t h e r, but of six specimens which 1 
have examined, scarcely in two were the number of shielch and 
scales on the head perfectly similar and equally numerous. This 
species is certainly less frequent in the Malayan peninsula than the 
next, but I have seen several specimens obtained in the Wellesley 
province. 

63. Python reticulatw, 8 c h n e i d. (G u n t h., 1. cit. p. 330). 
B 1 y t h (Journal, Asiatic 0ocietg B., XV, 1846, p. 357) was 

correct in supposing that it is this species which occurs on the Nico- 
bars. I have lately obtained from Camortn one specimen measur- 

ing 110 inches, of which the tail ie 14 inches ; scales round the 
body in 72 series, ventrah 323, some of the before last b s d ,  last 
entire semilunar; subcaudals 98. Behind the posterior frontals 
there is one of largish shields, followed by two other pairs, in 
one line, the inner smaller than the outer, then comes the vertical ; 
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three loreals, two smaller superseding a long lower one ; three ante- 
oculars, one large ~uperseding two small ones, a single labial below 
the orbit. The five first upper labials are deeply pitted on either 
side, and of the.lower labids the 9th-13th are pitted. Coloration , , 
typical, as in Malayan specimens. 

Fam. HO~L~LOPBIDZ. 

64. Hypsirhina plnmbea, B o i e, (G u n t h e r, 1. cit. p. 280). 

A specimen from tho Irravadi river near Mandaley measures 17 
inches, the head being inch., and the tail 23 inches ; ventral8 122 
of which the last two are bifid, suhcaudals 33 ; the anterior frontal 
is fully two-thirds the width of both the posterior, occipitals obtusely a 

pointed behind ; each anterior chin-shield fully one-third longer than 
one posterior. Colour above and on the front of the chin slightly 
extending backward, leaden grey, below albescent yellowish with a 
median brownish line on the lower part of the body extending to 
the subcaudals, where it is as usually most distinct. Other 
specimens from Moulmein don't differ from Gt ii n t h e r ' s and 
T h e o b a 1 d ' s account of the snake. 

65. Cerberue rhy~zchops, S c h n e i d. (G ii n t h., 1. cit. p. 279). 
This is a very common species about Amherst, occurring in 

brackish and in pure sea water together with Hipistea hydrinus ; but 
unlike this last, it goes far inland, and haunts with equal ferocity 
after fish kc., in fresh water pools, hc. One half groan speci- 
men from Amherst, measured 27 inches, the tail being 4.6 inches, 
it has has only 144 ventrds, but 64 subcaudals. Scales always in 25 
rows. The largest specimens measures 50 inches. All specimens are 
above greenish grey, when young with numerous blackish cross 
bands above, and, below, sometimes almost wholly black with only a 
few whitish or pale blotches ; with age the upper cross bands become 
less distinct, being partially broken up into spots, until they dis- 
appear ; a black strip begins on either side at  the snout, passes 
through the eye, touches the angle of the mouth and disappears on 
the posterior part of the neck ; upper labials and sides of head pale. 

The number of upper labials sonletimes rises as high as 12 ; the 
last five being emall and correspoucling to only three superimposed 
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shields which represent the true labials ; all the upper as well as the 
lower labiab, and all the shields of the head are finely granular. I n  
a specimen from the Nancowry haven (Nicobara) there are ten upper 
labials, the last two corresponding to only one upper portion. Thie 
specimen is uniform dark greenish above, on the last three series of 
scales on either side conspicuously yellowish ; ventrals, to a great 
extent, and the subcaudals wholly black ; the black eye streak is 
hardly perceptible ; total length 26 inches, of which the tail is 43 
inches, verltrals 152, subcauduls 53. 

A specimen from the Ar~damans measures 32% inches, of which 
the tail is 63, being remarkably long ; the dark cross bands above 
are rather distinct, and the whole of the lower parts is mostly 
black ; there are 11 upper labials, the last four corresponding to 
only two upper portions; ventrals 149, subcaudals 63. Another 
specimen is quite similar, but has a row of large blackish spots on 
ench side of the body, and a narrow contral black line along the 

66. Ilki-stcs hydri)tua, C a n t. (G ii n t h., 1. cit. p. 287). 
This is n very common ~pecies at the n ~ u u t h  of the Moull~lein 

river, especially iienr Amhertit ; i t  lives nlu~ost ontirely upon fish, 
aud mny be said to be rather n brnckixh than a snlt anter inhabi- 
tant. Tlle hrgest specimen, 1 obt~illed, measured 22+ inchos, 
of which the ttiil is only 14 ; ventrnls 165, subcuudals 27. I 
lime seen about 50 live specimens and all had the tail rernark- 
ably short, the number of subcaudals varying from 22-36, tlle 
t o r ~ ~ ~ i n n l  6cale buirlg always very strong and corlically produced ; 
the number of rows of scalcs varied from 38 to 42. The supraor- 
bitnl is occ~nsionally divided in two ; there are two pairs of chin 
shields, one behind the other in one row, the two first are large, in 
contact with 4-5 broad labials, each second is only one-third of 
the length of one first ; sometimes a third pair of chiu shields is 
indicated. 

Youug speciluons often huve a marked yellowish green tinge ; 
older ones are above dull greenish grey with 38-45 broad bluish 
black transverse bands, generally a little narrower thnn the inter- 
spaces ; the lower parts are pttle yollowibh ant1 tile lnecliuli portion of 

27 
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the ventrals mostly tiuged or finely checkered with dark grey. The 
snake ia considered by the natives to be poisonous, though of course 
without any reason. When placed on the ground it moves without 
dilliculty and, as Dr. C a n t o r says, does "not offer to bite," but 
when excited it is very fierce, attacking everything that comes near. 
Having been assured by the natives of the dangerous bite of this 
snake, I took, on leaving Amherst, tyo live specimens in my boat, for 
the purpose of making sonle experiments during a prolonged row u p  
the river, in order to see whether the bite would have any effect 
upon iish or fowl, but my men got so alarmed that I had to kill the 
snakes. There is, however, no doubt that the species is harmless. 

Cantoria, Q i r a r d, (Q ii n t h e r, 1. cit. p. 277). 
E. D. C o p e (Proc. Acad. N. 8. Phil., 1866, p. 312,) first ob- 

served that By&odlpsas, P e t e r 8, is identical with Catatoria, an 
opinion which is also endorsed by R e i n h a r d t, and a compa- 
rison of P e t e r s' figure in Monathsb. Berlin Akad., 1859, p. 270, 
fig. 1, leaves no doubt about i t  ; the Bornean species Hydrodipaaa 
elfipzywmia, P e t e r s, also appears to be the same as Cant. elottgnta, 
in which case, however, the former ~yecific name will have the 
priority. 

67. Cantoria Dayana, n. sp., P1. XI, Fig. 5. f i  

Body long, slender, subcgli ndrical, head not distinct from neck, 
obtusely rounded in front. Scales smooth, elongately hexagonal, 
in 19 series, ventrals 268, anal bifid, subcaudals 56, in two rows. 
Rostra1 pentagonal, broad, deeply indented below, very narrow 
above, with concave sides ; anterior frontal almost linear, in contact 
with the rostral, little widening posteriorly, separating the two large i 
elongately quadrangular nasals, and scarcely longer than these ; pos- 
terior frontale two, each irregularly hexagonal, forming a short su- 

i 
ture, and being in contact with the anterior frontal, the nasal, loreal, 
pre- and supra-oculars ; vertical large six sided, with an obtuse 
angle in front, with very slightly converging sides, posteriorly form- 
ing almost a rectangle ; occipital considerably longer than vertical, 
obtuse and slightly diverging posteriorly ; eupraciliaries moderate. 
Five high upper labials, the suture of the third and fourth is be- 
low the eye, but none entern the orbit; lored squarish a little 
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longer than high ; one narrow but high pre-ocular, reaching to the 
top of the head, and in contact with the posterior front&; two 
post-oculars, the lower one forming the edge of the orbit and joining 

the pre-ocular; temporal 1 + $, there being one conspicuouslY 

large, second temporal behind the first in contact with the occipitals. 
Eight lower labia&, the two first form a short suture and am 
followed by two pairs of subequal chin-shields. 

Colour above dull yellow with numerous broad bluish black 
bands, separated on the back by narrower interspaces, becomirig 
rapidly wider at the sides, and the black bands are obsolete before 
they reach the ventrals ; on the posterior part of the body some of 
the bands are confluent, and on the tail they even partially form 
rings ; head with a yellow band acrose the posterior frontals, dark 
on the top (including the eyes), with a few yellow spots on the 
occipitals and vertical; below uniform pale yellow with a dueky 
greenish tinge along the middle of the ventrals. 

There are four teeth in each maxillary, the last is the largeat and 
indistinctly grooved ; on one side one small additional tooth is be- 
tween the first and second, and another one between this and the 
third. 

A single specimen waa obtained by me near Amherst at  the 
mouth of the Moulmein river in brackish water ; it measures 30& 
inches of which the tail is 3). In coloration and general habit it 
strongly resembles Hdpistse hydrinus, in company of which i t  waa 
procured, but it appears to be very rare. Captain Q. E. F r y e r 
sent about ten fiehermen for me to work; they brought in one morning 
a t  least 60 specimens of E;Pista hyhinw and a great many Cwbanle, 
but only a single specimen of this new species. I have great plea- 
sure in naming it after my friend, Surgeon F. D a y, whose pleasant 
company made my short stay in the neighbonrhood of Moulmein 
quite aa instructive, as it waa a source of recreation and of pleasure. 

Fam. E L A P ~ I G .  

68. Bangurus c~1.uZetur, 8 c h n e i d. (Q ii n t h. 1. cit. p. 3.13). 
A specimen obtained by Dr. D a y at  Baaaein (Brit. Burma) 

meeaures 41 inches of which the tail is 5 b  inches ; ventrah 224, rub- 
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caudals 52 ; back crossed with 52 transverse oblique bands, indis- 
tinct on the neck, narrow along the vertebral series, but broad at  
the sides, some of them extending at  their base over the length of 
3-4 scales, others being bifid, and consequently narrow ; some of the 
ventrals with lateral dark spots on the posterior two-thirds of the 

d 
body, along the central line checkered with dark, and each of the 
subcaudals has a blackish spot near the centre. ' 

This species appears to be very rare in Burma ; Mr. T h e o b a 1 d 
(Cat. Rept. Brit. Burma, extract p. 62, Jonm. Linn. Soc. Zool. 
vol. X) observes that he never obtained it himeelf, neither in P e p ,  
nor in Tenasserim. 

69. Ophdophngua elape, S c h 1 e g., m. xi, fig. 7 ; (a ii n t h., 1. cit. 

1 
p. 341). 

The variety described by Mr. T h e o b a 1 d from Burma (Sour- 
nal Linn. Soc., Zool. vol. X, extract, p. 60) also occurs on the 7 
Andamans, but does not appear to be common. Mr. R o e p -  
s t o r f f obtained near Port Blair a specimen of nearly six feet 
in length, it is uniform olive brown above on the anterior one 
fourth of the body, then a number of distant transverse 
yellowish bands with black edges begin to appear, and continue 
up to the tail, where each scale hae a yellowish oentre with black 
edges, and besides that there are numerous narrow black bands 
on it. Below, the front part is uniform yellowisti white, in the 1 
middle only a few ventrals are black edged, on the posterior part 
all the ventrals and subcaudals are half yellowish half black. The 
three first subcaudals, two about the middle, and one a little further 
on are entire, all others bifid. The poisonous gland is rather 
elongated and situated imlnediately behind the posterior angle of 
the eye, extending to the tympanoid region. 

Considering the general characters of this species, its form, colo- 
ration of the adult, number of rows of scales and the shields of the 
head, there would hardly seem sufficient reason for separating it ae 
a genus distinct from Naja, the only difference from the latter be- 
ing, the presence of two large shields behind the occipitals, and if 
these were not present, i t  would be often almost impossible to dis- 
tinguish N. trt>~rdiane from 0. slape, for in many varieties of both 
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the colouring is found to be quite the sa.me, and in some of trlpu- 
diam the temporals are in position, size and number perfectly iden- 
tical with those of elaps. This last, when disturbed, raises the 
front part of the body exactly like a Cobra, but does not distend 
the neck to any considerable extent, though it has it distinctly 
flattened, as is also the case in some varieties of tripudnine. 

The young of 0. elapa is so thoroughly different in coloration 
from the full gown snake, that few would hesitate in considering 
it ti new species. Dr. D a y obtained N. E. of Moulmein a specimen 
(see @. 7, pl. xi ) measuring 203- inches, of which the tail is 
3) inches, ventrals 262, anal very large, subcaudals 87, the first 5 

entire, the others bifid. The head is broader and flatter, as com- 
pared with that of adult specimens, the snout is remarkably short, 
blunt, the occipitals longer than in any old specimens I have seen ; 
other shields and scales normal. The coloration is pure jet black, 
the snout, a band in front of the eyes, a third posterior to them, 
broken up into large spots, a forth across the posterior end of the 
occipitale broken up into six spots, 32 narrow equidistant rings on 
the body directed forward along the dorsal line, and 11 rings on the 
tail as well as its extreme tip are yellowish white ; chin and throat 
uniform yellowish ; the rings of the body become much wider on the 
belly, leaving only black bands of 2-4 shields width between them ; 
on the posterior part the black prevails, the white bnrlds become in- 
tempted, but on the tail the rings are again complete. Dr. GF ii n- 
t h e r notices the coloration of a young 0. elaps, but as it is not 
usually known, I have given a figure of the specimen alluded to. I n  
the old snake the white bands gradually become less distinct and 
sometimes nearly quite disappear, the black colour being also re- 
placed by uniform brown. The general character of coloration of 
the young slapa most markedly recalls that of Xenurelapa ban- 
guroihe, of which we as yet only know young specimens. 

70. Najn tripudiana, M e r r. (a ii n t h., 1. cit. p. 338). 
A young specimen, (14 inches of which the tail is 2) inches) 

from the neighbourhood ,of Kotegurh (elevation between 5 and 
7000 feet), is uniform olive grey above, whitish below, with three 
blackish cross bandy on the neck, on the upper side of which only 
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a few blackish marks are indicated ; scales in -23 rows, posterior 
frontals markedly smaller than the anterior, which form only a 
very narrow suture, eighth upper labials, the second and third small, 
situated below the posterior nasal shield, the fourth and fifth enter 
the orbit, t,he eight labial is the longest of all, but only as high as 
the second and third ; the first lower labials form a long suture ; 
the preanal is entire but deeply grooved in the middle, the groove 
beginning at  the previous shield ; the second and third subcaudals 
are entire. 

I have often observed uniformly olive coloured full grown speci- 
mens on the hille between Simla and Missilri and the plains, but 
whether they offer similar variations in the head shields, as the ' 
young form I have just noted, I am unfortunately not in a position 
to ascertain just at  present. 

This wide spread species also occum on the Andaman islands, but 
does not seem to be common. One specimen, 22 inches long, lately ' 
sent to me by Mr. H o m  f r a y is, above, marlredly blackish brown 
with very numerous, narrow,transverse, slightly angular pale bands, 
the angles being directed forward ; a single large pale spot with a 

blackish centre on the middle of the neck; below, the chin and 
anterior part of the throat are yellowish, followed by two indistinct, 
broad, dark cross bands ; the rest of the lower part is greenish aahy, 
the subcaudal scales are divided by a zigzag blackish line. A full 

i 
grown snake 6.om the Andamans does not exhibit any difference 
fisom the continental form. The species is aa yet unknown a t  the 
Nicobars. 

71. Callophis intestinalis, L a u r. (G ii n t h e r. 1. cit. p. 348). 

I received a specimen of this interesting species from Upper 
13urma. I t  is brown with the pale dorsal streak one scale broad ; the , 
black borders on either side are not very conspicuous ; the lateral 
stripe is pure white, slightly narrower than the dorsal, and is 
situated between the last and before last series of scales. Ven- 
trals 267. 

The poison glands are of exactly the same shape as de- 
scribed in this species by Mr. M a y e r in a paper latoly (1869) 

publislled in the Monathsberichte of the Berliu Akademy. They are 
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somewhat more than one-third of the length of the body, running 
along the ventral side and accompanying laterally the alimentary 
and respiratory canal &c. Their anterior half is extremely thin, 
after which they gradually thicken, terminating in front of the heart 
with club-shaped ends, being here partially surrounded by the pa- 
renchyma of the internal organs. There is a perceptible thickening 
of the muscles to be observed here, and when seen externally the 
body h slightly thicker where the poison glands terminate. This 
most remarkable physiological phenomenon, consisting in the pro- 
longation of the poison glands has, to all appearance, its reason in 
the slenderness of the snake, its head being so small, that there 
does not seem to be sufficient room for the development of the 
poison gland and of the muscles required to produce upon it the 
pressure necessary for the ejection of the poison. 

I waa told that this little snake is more dreaded by the natives 
of Burma and of Java on account of its bite, than the colllparatively 
gigantic Ophiophagwr elaps, 8 c h 1 e g. 

72. Enhydrina Valakadyen, B o i e, sp., 1827. 
Syn. E n h y M ~  Bengahsir, G r a y ,  ( G  ii n t h o r, 1. cit. p. 381). 

73. EnJydrina schietosa, D a u d. (G ii n t h e r, 1. cit.). 
Russell (Ind. Serpents part 11, pls. x and xi) very properly 

pointed out the distinction of his Valakadyen and noogli pattee, ac- 
cording to native accounb. There can be little doubt that he had 
two distinct species before him, but the latter does not appear to 
be nearly as common as the former, at  least I can find in the Asiatic 
Society's collections no specimen of it among many of Vulakadyen ; 
neither does a specimen of it appear to exist in the British Museum 
~~l lect ion.  

I have lately obtained from Dr. D a y two upecimens of E. Pala- 
kadyen from Orissa, and one specimen frolll Gopalpore, the latter 
being to all appearance identical with Zoogli pnttsc of Russell, or 
Enh. aehiatosa, L) a u d. 

The principal characters of E. Valakadycn are a subcylindrical 
body, covered with hexagonal or suboval scales, carinated ill 
the centre, the scales being, as Russell remarks, rather conti- 
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guous than ilnbricated. The head is stout, rather wide at  t,he 
base, with a moderate gape of the mouth, the shields of the upper 
head are in nll specimens, I saw, more or less granular ; the scales are 
on the neck (about 2 inches behind the head) in from 38-44 series, 
tl~oy are ovntely elongated, and very slightly imbricated ; further on 
the scales are distinctly hexagonal and round the middle of the body 
in 48-50 lol~gituclinal series. The tail is broad, its length being little 
more than one-sevcuth of the body; one specimen measures 33& 
inches, of which tlie tail is 4&. 

The Gopalpore specimen represents an altogether more slender 
form, and the tail measures a little more than one-tenth of that 
of the body, being proportionntcly rather narrow or less high 
than t,hat of FalakarZycu. As corul~ared with this last named epecies, 
3. achiatorra has tho head ruore ovntcly prolonged, and tlle gape 
wider, consequently all the shields of the head are also a Little more 
elongated, and all are perfectly smooth ; the postocular is in this 
particular spccinlen united to tlie fourth upper labial ; tho scales on 
tho neck are from 58-60 longitudinal series, they are very much 
elongated, pointed ant1 inibricated. Tlie body is more coinpresscd 
than in Tlitlukadye)~, the scales on it me along the lack much elon- 
gated, imbricated, nnd carir~ated, on the sides more oval or hexago- 
nal and less distinctly keeled ; round the middle they vary in from 
66-70 longitudinal series. 

I n  coloration, both species appear to be very much alike, and 
this was probably the principul reasoli, that thoy hat1 been conaiderod 
as one nnd tho same spocics, though G r a y, I think, very correctly 
remarks (Vipcrino snaites, p. 49) when spealcing of Xtth. Fklnkadyen 
(which is Boie's Zydrue liiZckadyen,+ and tlie same as A', Bengaletiei.s), 
L L  S c h 1 e g e 1 states that IToogli pntlee, R u s s e 1 1, . . . . . . is a 
half grown epcci~nen of this species ; but this is inconsistent with 

t 
1i u s s e 11's description and figure of the head shields." 

74. Prlnnzia platlozce, L i n E. 

P. bicolor, 9 c h n o i d., (Q ii n t h.  1. cit. p. 352). 

A large specimen from the Orissa coast has onuli scalo in~preasurl 
~ I I  the ruiddlo. A smrtll specimen caught l ~ y  Captain Gi. E. F r y e r 

Or )51Ukudy11, which ia cvidontly ouly on iucorrcct copy of R u 8 s e 11 ' s 
name. 



to the south of Ceylon is uniformly black above, yellow at the sides 
aad below, with remarkably elongated long blackish brown spots at  
f i e  sidea; tail reticulated with yeLlow and black; the scales are 
almost smooth. 

The species was takea slso near the A n h a a s  and the Nicobars ; 
i t  seems to b common all through the eastern seas. 

Fum. C~OTALXDB. 

Tfi ' l~~~wrue,  L a c e p. 
The di5culty in discriminating various species of this genus is 

well known. There is hardly a single character which could be 
confidently relied upon ae constant, but the average number of 
rows of the scales and their form, as well as the shape of the head 
appear to be more ueeful in the determination of species than any 
other character, thie of course applying to specimens of about 
equal rim. T h  number of small shields behind the rostral is very 
variable, and the second upper labial is sometimes divided in two 
garta on one aide, wM.e it remaim eingle on the other in one and the 
same specimen ! The size of the supraciharies is, however, tolerably 
constant. 

The effect of the bite of a TAmepesurua does not ae a rule appear 
to be nearly so fatal, as is for instance that of Dabok Bu88ellii. This 
is often due to the M c u l t y  accompanying the ready use of the long 
and rather strongly bent fangs, but mainly, I think, to the smaller 
size of the poieon gland. The last is situated in Trinwrmm along 
the lower posterior edge of the maxillary, covered above by the 
masseter and posetemporal muscles, and laterally only by the skin ; 
its form is simple, not provided with any appendages, as in the 
Cobra The small size of this gland in some species, as for instance 
in T. Ctzntorie from the Nicobars, is very remarkable, for in some 
specimens between 3 and 4 feet in length i t  is not much longer than 
half an inch, and about a quarter of an inch high, with a canal in 
front, of about half. an inch, leading to the fang. Dr. B i n k says that, , 
during his stay at  the Nicobara, he. was informed of the existonce of 
great many vipers in the jungles, but he never heard of a fatal case 
resulting from their bite. Occasionally, he says, a native waa seon 
with a swollen foot, but it dwaye yoon passed away. I made in- 

28 
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quiries on this point when visiting the Nioobam, and waa told the 
s m e  account. Subsequently, my collector heard the mme from the 
natives who procured for him nearly ell the Trimmcauri which he 7 

brought back. I believe that the species chiefly live here on insech 
It really seems that the size of the poison gland, and consequently 
the quantity of secreted poison, variee according to the necessity 
which arises for its use. In some specimens of Cantoria the gland is, 
for instance, considerably smaner than in specimens of half the size 
of the allied wiridis at Moulmein, or earinah from the Himalayas. 

I have lately examined about 70 or 80 specimens of I b . i w e m w ,  
belonging to several speciea; all them snakes are eminently 
mboreal and generally found on high grass or on bushes. 

I ' h  e o b a 1 d, in his Cat. of Rept. Asiatic Society's Museum, 
pp. 7 5-76, described two apparently Indian specitw as T. Anhaoni 
and obammw. The latter has entirely the type of the coloration of tho 
former, and is no doubt specifically identical with it. Both have 
25 rows of strongly keeled scales, the former specimen has 182 

ventrals and 56 subcaudals ; the latter also 182 ventrals and 7 1 sub- 
caudala, the third and fourth shielde being entire. 

75. r- graminac8, 8 h a w, (Q ii n t h. 1. cit. p. 388). 
Body g~am green ; head moderately elongated and high ; form 

19-21 rows of large elongated strongly carinated, pointed ecale& 
The species appears common in the Khasi hills and in Assam. 
I have never observed i t  in the interior of the N. W. Hymalayas, 
though I often procured T. carinatus, but Dr. Gl ii n t h e r men- 
tions it even horn '' Ladak." It would be interesting to know which 
part of the country is alluded to, for Ladak proper has scarcely any 
arboreal vegetation, except a few poplars and willows in the Indue 
valley. I passed three times through Lad& (I mean the upper 
Indus valley about Lei and the elevated country on both sides of it), 
but I never saw yet a single snake, and the existence of a Dimre- 

, su7w is of all the most improbable in a country situated above 
10,000 feet, and subject to the most rigidly cold climate, so that 

hardly any arboreal vegetation can thrive. 
3: Cantoris of B 1 y t h is, as Dr. Q ii n t h e r rightly eup- 

pees,  quite a distinct species, and will be noticed further on. . 



76. I'imereezwue sytArtcrw, C a n t o r, (Q ii n t h e r, 1. cit. 
p. 386). 

The head in this spedee ie elongately oval, more depressed than 
in either Z! pamineus and T. carknatua ; the usual number of rows 
of scales is 23 in adult specimens, 21 in young ones ; the scales are 
elongated, pointed and strongly carinated. There are mostly 11-12 
upper labials, and usually only one row of scales between the la- 
bials and the infraoculars. The supranasals form a broad suture 
behind the rostral, but sometimes a small azygous shield is present. 
All the specimens, I have seen, had the lips and chin white, the 
lateral line WILE slso always distinctly white, bordered with greenish 
ar purple below ; general color uniform green above, tail ruddy. 

I found this species common on the limestone hills near ~ d u l -  
mein ; and also obtained specimens from Upper Burma, from Penang 
snd the Wehaley province ; it is always more slender than I: cari- 
nataca. One specimen from Moulmein measures 25 inches of which 
the tail is 5, 23 rows of  scale^, ventral8 157, subcaudah 63 ; another 
young specimen is lo*, of which the tail is 2), scales in 21 rows 
only, ventrals 167, subcaudale 63, the second, fifth and sixth are 
entire, the other bifid. 

A specimen h m  Java measures 21) inches, it has 170 ventrah 
and 75 subcaudals, the colour of this and of other Penang and 
Javanese specimens always appears to be darker green with a 
bluish tinge, while Moulmein specimens are bright green, but there 
ie no Merence in structure between both. 

77. 2).imsrcacnur carinatue, G) r a y, (G) ii n t h.? 1. cit. p. 386). 
This species has 23-25 rows of scales, exceptionally only 22 or 21. 

The scales are elongated, larger than in either of the two laet 
named species, sharply carinated ; the head is short and high, there 
being mostly two rows of shields between the infraoculars and the 
labials, the latter are generally ten in number ; there are usually 
one or two azygoue ahields present, very rarely there is no azygous . 
shield, but in euch a case the supranasals just touch each other, 
not forming a broad suture, aa in w y t h a t c ~  ; the supraoiliari- 
are very large. The general color is usually peen, sometimes 
there are large blackish spate a t  the sides ; the lateral line is either 



well developed, white, margined with coral red below, or it is absent ; 
tail pale ruddy above, usually equal to one-sixth of the total length. 

One specimen h m  Moulmein measures 27f inches, of which the 
tail is 4*, scales in 23 rows, ventrals 155, & a d a h  51, one a q -  
gous shield. A young specimen from the hills, N. E l  of Simla (about 
6000 feet) is 112 inches, of which the tail is 24, ventral9 163, sub- 
eaudak 74, the fifth and ninth being entire. An other adult 
specimen from the same locality has no azypus shield, it measures 
35f inches, of which the tail is 5) ; ventral8 173, subcaudds 62 ; on 
the neck there are 22, round the middle of the body only 21 series 
of ecales, the reverse being oftsn the case in other specimens. 

Three specimens, in the Asiatic Society's oollection, from Ben& .. 
each haa 25 rows of scales, they are uniform green. It is very 
difficult to distinguish some specimens of this speoies h m  grami- 
rocus, eepecially when the number of rows of scales is aa low 8s 21 ; 
such specimens codd be referred to eitker of the species, the only 
criterion in favor of can'natw being the short and rather broad, stout 
head, and the large size of the supraciliaries. 

I have not seen any typical specimens of amktw from the Anda- 
mans, those which have been referred to it appear to be really 
distinct and belong to the next species. 

78. 3b.imersssc~s~ porphyraaeue, B 1 y t h, P1. XII, Fig. 2. 
B 1 y t h, Journal Aaiatio Society, Bengal, 1860, vol XXIX, p. 111. 
T h e o b a 1 d, in Journal Linn. Society London, vol. X, Zool. (Extrnct, p a). 

Body rather slender with a large elongately trian,oular head ; scales 
usually in 25 series, narrow, elongated, sharply pointed and cari- 
nated ; supranasals small with one large azygous shield betweon 
them ; supraciliariss narrow, a% in graminslca ; upper labide 12-14, 
the posterior nine or ten markedly emall, the second forms t h e  
front of the facial pit ; scales on the head keeled, all of moderate q 

subequal size, those on the front part flattened. 
A half grown specimen measures 2 q  inches of which the tail L 

3) ; the h t  labial is united with the nasal ; ventrale 180 ; anal nar- 
rowly projecting, semilunar, entire ; subcaudals 55. 

General color above dull green with a fme porphyraceous lustrs 
throughout, sides of the poeterior one-third of the body and tail k9ith 



mme indiatind large porphyraceons sp&, upper lip and below 
whitish with a greenish tinge; lateral line sometimes indicated, 
but uaually not marked at  all. 
Mr. B 1 y t h f i s t  pointed out the peculiar colouring of this species 

as distinct from that of gramin-, to which he afterwards referred it 
0x1 account of the similar form in the shields of the head. In  conse- 
quence of the  greater number of rows of scales, and their similar 
form, the species has been considered by GC ii n t h e r as identical with 
carinalwr ; but, setting sside coloration, the ecales ofporphyrmeus are 
much narrower and more slender, and the ventrals are conspicuously 
narrower and in a greater number present, the supraciliariee narrow, 
the labisls more numerous and the head a little less high than in 
raridw. The peculiar porphyraceous tint of the dull green colour 
is very marked, and well preserved specimens can be readily distin- 
guished by it from either gramineue or caritladus. The species seeme 
tolerably common on the Andamans about Port Blair. The specimens 
marked b and c of T. carinatue in T h e o b a 1 d'e Cat, d Rept. 
asiatic ~oc. ,  Museum, p. 74, belong to porphyraceue, and probably 
a h  those marked f, but they are not well preserved, one hae only 
23 rows of scdea. 

79. Trimere- mutabilia, n. sp. P1. XII, Fig. 5. 
Body dender ; head elongated, rather depressed, with the snout 

moderately narrowed and rounded, equal to about one-twentieth of 
the total length ; tail strongly prehensile and short, being one-sixth 
or one-seventh (or even less than that) of the total length. 

€hales in 21 series, subquadrangular, slightly keeled, posteriorly 
obtusely pointed ; ventrals &om 156- 167 ; anal entire ; subcandale 
48-62; last scale large conical; head covered with small, sub- 
equal flattened smooth scales, one azygoua shield between a 
pair of supranaeale, aupraciliaries narrow and long; ~ometimee 
divided in two parta ; a single long infraocular extending posterior- 
ly, leaving room only for two or three small postoculars ; upper 
labiala 9-10, the first is in all the specimens examined united to 
the natal, the separation being only indicated by a groove; the 
second is narrow, usually single, and generally forms the front of 
the  faaial pit, but sometimee it is divided into two shielde ; in the 



figured specimen it is normal on the left, divided on the right aide, 
the shield, forming the front of the f d  pit, b e i i  separated h m  
the labial ; in another specimen it is normal on the right, and di- 
v i d d  on the left side, the labial proper being again separated into 
two shields. These alterations in the form of the second upper labial 
are principally to be observed in the banded variety, which will be 
immediately referred to. The third labial is ae usually the largest 
and the size of the following gradually decreases ; there is mostly 
only one series of scales between the infra-ocular and the labiala, 
sometimes one or two additional minute shields are interposed. 

The coloration is subject to great variation. Some specimens 
which appear to be males are more slender than othem, and with a 
proportionately longer tail ; they are dark blackish brown on the 
head, olive brown above, on the body either uniform or with some 
of the scales lighter, and with numerou greenish white and dark 
margined cross-bands, these being either regular, or broken up in 
halves, these again partially alternating with each other ; there is 
an indistinct narrow pale longitudinal streak on the neck, and an 
oblique streak runs from the eye down each temporal region ; a very 
conspicuous white streak originates at  the base- of the rostra& 
ascends to the orbit, passing along the infra-ocular, and then again 
descends to the angle of the mouth, meeting the temporal streak 
on the neck and continuing along the bases of the ventrals as a 
series of white spots, having dark brown spots below them. The 
aides of the body are nlnrked by two longitudinal greenish white 
bands, separated by a brown band which is sometimes broken u p  
into streaks and spots. I n  some specimens, the dorsal crose bands 
become indistinct, and in others-which are rather stout, with 
short tails and some of which certainly are females,-the color itl 
above uniform reddish brown, darker on the head, paler a t  the 
sides, and sprinkled all over with coral red. Sometimes a narrow 
yellowish and reddish band is conspicuous along the two outer seriea 
of scales on either side. The upper labials are more or less whitish 
ashy ; a rather indistinct whitish streak margined with black above, 
and sometimes also below, runs from the eye towards the angle of 
the mouth. Below, the color is pale yellowish or greyish, densely 
and finely marbled and freckled with dark and red, especially on the 
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throat and fore-part of the belly ; the bases of the ventrala are usually 
conspicuously darker than their centres. The tail is above always 
coral red, or reddish brown, below darker, being marbled and 
spotted with dark brown. 

Thia species recalls the variability of coloration noticed in T. f i g -  
ImYi, S c h 1 e g., (G u n t h., loc. cit. p. 388), and I was at  h t  much 
inclined to refer i t  to that speeiee, but ae the Nicobar form always 
has only 21 rows*of very slightly keeled and rather large scales, both 
must be kept distinct. Whether any of the numerous species, which 
G r a y describes in his Catalogue of Viperine snakes, @. 9-1 1) and 
which G ii n t h e r considers as varieties of T. Wagleri, are identical 
with the Nicobar form, it is impossible to decide from G r a y's 
descriptions. I have never noticed in T. mutabilia that the squarish 
dark bande or spots extend on to the sides, much less on the belly ; 
they are strictly dorsal, and each separated from the next by a narrow 
pale greenish band which is connected with with the lateral longi- 
tudinal band of the stme pale color. The unicolored variety strongly 
reeemblee T. pwpreu.8, G r a y ,  (G u n t h. 1. cit. p. 387), but the 
dore  slender habit, prehensile tail, smoothish soales in 21 rows, 
readily distinguish both. 

As compared with !i? porphyraceoue, the distinctions just noticed are 
equally valid; the number of ventr is  is in the present species con- 
spicuously smaller than in the former. With T. graminem, the num- 
ber of series of scales agrees, but their form and slight carination as 
well as the ehape of the head, and other characters do not admit a 
specific identification. 8 t e i n d a c h n e r (Reptiles of the Novara, 
p. 86) mentions three rather much injured specimens of T. purpreua 
from the Nicobam ; he does not record the number of rows of scales, 
but ae these specimens were previously referred by F i t z i n g e r 
to T. viridie, D a u d. (gramims, S h a w), I suspect that they be- 
long to the unicoloured variety of the present species. 

I have examined one specimen h m  the Andamans, 19* inches 
long, of which the tail is 23, ventrals 163, eubcaudals 52, (3rd and 7th 
entire); color uniform above, paler and conspicuously reddish ati 
t h e  sidea, with an indistinct darker longitudinal band in the middle ; 

+ C a n t  o r  says that in his puniceus (= purpurcw) he counted once 
many. as 31 row8 of aales. 
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sides of head blackish, hinder upper labials pale ; below greenish 
sprinkled with reddish and dark brown. From Camorta, one of the 
Nicobar islands, I obtained about 12 specimene. The measuremente 
of the four principal varieties are as follows :- 
a. Total length 188 inch. ; tail 2# inch. ; ventrals 167 ; subcad. 50, 
belly conspicuously yellowish, nearly uniform greenish brown above. 
b.tot. length 16 inch. ; tail 2f inch ; vent. 156 ; subc. 48 ; uniform. 

6. ,, 1, 18) ,1 ,, 29 ,, ,, 160; J, 50; ,, 
d. ,, ,, 189 ,, ,, 3a ,, ,, 164; ,, 62 ; banded. 

80. Trinacreaurus Cantoris, B 1 y t h, PL XII, Figs. 3-4. 
!Z+igonocephalus Cantori, B 1 y t h, Journal .bintic Society, Bougd, 1846, 

xv, p. 377. 
Trimwe- W, vsr. Omtin+, B l y t h, ibid. 1860, rol. XIX, p. 110. 

Body moderately slender, with a large triangular, rather high 
head, (being about one-twentieth of the total length), and a pro- 
portionately short tail, varrying in length from one-eeventh to one- 
ninth of the iota1 length of the body. 

Scales narrow, elongated, distinctly keeled in 27-31 series, the moat 
usual number being 29. Bcales on the top of the head very small, 
almost tubercular, equal ; one (rarely two) small azygous shield be- 
tween the supranaaah which are of moderate size ; supraciliaxies nar- * 
row, elongated, sometimes divided in two shields ; upper labials 11- 
12, first united with the nasal, second  form^ the fmnt of the facial pit, 
third, aa usually, the largest ; one long, linear i&a-ocular extending 
posteriorly, usually two small post-oculars; two rows of shields 
between the infra-ocular and the labials. Yentrale* 174-1 84 ; a n d  
entire, narrowly semicircular and freely projecting ; subcaudals 55-76. 

The general color is light, or more usually dull green, with sever- 
al series of dark alternately placed spots ; a white lateral streak on 
the head beginning at  the rostral ascending to the eye and then 
continuing to the angle of the ~nouth is often present, it is margined 
above and below with darker green, but it becomes obsolete with 
age ; a narrow white lateral band begining at  the posterior neck, 
occupying half the width of the outermost row of scales on 
either side, edged with dark below and extending up to the end of 
the tail, is always present. Below, whitish or greenish with the bases 

B 1 y t h' a typo of Ca?atoriv hna 182 ventral8 and 76 aubouudda 
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of the ventrals dark ashy, or blackish in more fully grown speci- 
mens ; tail strongly prehensile, laterally compressed, and alwaye 
provided with largish dark spota, its ground color being a light 
or whitish grey. 

The following are the principal variations of coloring kc., which 
I have observed in specimens of various sizes ; with one exception 
the specimens are all from. the Nicobare :- 
e. and bd Total Length 12 inches, of which the tail is 2 inches, 27 rows of 

scales, ventrals 174, snbcandals 75, the laat very large, cylindrical : doll green 
with five alternating series of small dark spota on the body,& white s t rea ton 
the head and on the side of the body; below, greyish white; length of head 
:% inches, width a t  the Ewe- ,BB incheal Another young specimen, perfectly 

aimilar in wloration, measures about 14  inches, but the lateral streak on the 
head is absent. 
h regards the very small size of the scales on- the body and on the 

head, as well as regards the coloration &., these two.specimens so very 
mnoh agree with the description given by S t e i n d a c h n e r of W m ,  la- 
biulis, F i t z. tNovara exped, Eeptilia, p> 86, pl. 3, fig. 1,) that  I am very 
much inclinedto believe the latter to beonly a variety of T. Cantoris. S.t  e i n- 
d a c h n e r mentions, however, only 23 rows of scales, while in 1 4  specimens 
which I have examined, of all ages, the nnmber of rows was never less than 27 
and nenally 28 or 29. Conld gcrhaps 23 be a misprint for 28 ? Further in T. 
krbialis, the supranasals are wntignons, bnt this character is of little value, a.g 

m some of our specimens the Bingle azygons shield is almost obsolete, thongh 

always present. F i t z i n g e r ' s  species cannok be referred to T. mutabilis 
which never hps more than 21 rows of very mnoh larger scales, particularly 
those of the head; its coloration-dsodoea net agree with thet d the lost men- 
tioned speciea. 

c. Total length 193 inches, tail 22; 29 seriee of scales, ventrala 184, subcau- 
dals 62; bright green above with some indistinct dark spots, eye streak indis- 
tinct, lateral band distinct ; pele green below ; tail ashy, spotted with brown, 
(FI-om Port Blair). 
d Total length 22+, tail 4+ inches; 2829 aeriea of scales, ventrala 176, sub. 

candala 73, the 11th and 14th am entire; dnll green above, paler a t  the sides, 
greenish white below, laternl streak oo the head and body diatinot. 

e. Total length 23?', tail 3"; 29 series of acdes, ventrals 175, snbcaodals 67 ; 

length of head ly', its width a t  the bsae 1 inch ; dull green above with some 
dark spota on the head and body, whitish below with the base of ventrals 

dark, lateral bamd distinct; sides of head pale, but no trace of a distinct streak. 

j. Total length 33t inches, tail 4t", length of hcad I?, width I+" ; 29 rows of 
males, rentrals 182, aubcaudals GO ; dark brown above with many soales partially 
or wholly of a greenish lighter oolor, and with large browniak pale spots on the 

29 
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kop of head ; below whit~sh, all over sprinkled with dark, baaea of ventrala 
blackish, tail below mostly blnnk. 

g. Total length 44 inches, tail 68'' ; length of head 28' its width at  base 
31 aeries of scales; ventrala 176, subonndnla GY ; light brown with nulnorons 
pale scnles, the lateral white band partially yellow, top of head with indistinct 
dnrk and palo spota. 

h. Total length &&", tail 69", head 28", its width at baae It"; ventrals 178, 
~nbcrrudals 63; general color greenish brown with pale spota, eaoh soale of 
the lateral whito band has a dietinat yellow spot. This is the largest specimen 
observed. 

From what I have already noticed there can be no doubt that the 
present species is quite distinct from either, T. viridia or grattaiaelcs, 
of which B 1 y t h considered it at  one time to be only a variety. 
The great nuinber of small, cnrinated scales which are almost 
granular on the head is especially characteristic for T. Cnntori~. 
In B 1 g t h ' s original description the number of subcaudals should 
be 76 instead of 214, which is a misprint, the number of ventrala is 
about 180 in the type specimen, which is, however, considerably 
injured and shrunk. The species is very common on the Nicobms 
and also occurs on the Andamans. 

81. Trimeresurus convictue, n. sp. P1. XTI, Fig. 1. 
Body stout and short ; scales rhombic, moderately keeled in 21 

series; ventrals 132, a n d  entire, subcaudals 2 9 ;  head broadly 
eliptical, covered with largish, smooth scales ; rostral very high, 
obtusely truncate above with a small shield adjoining, behind which 
a pair of largisll suprarostrnl shields forms a suture, two other shields 
on either edge between them, and then follow the supraciliaries 
which are very large and broadly rounded posteriorly ; the second 
upper labid forms the fi-ont of the facial pit ; numerous small 
shields between the lower edge of the orbit and the upper labiale, 
which are eight in number. 

Color, above, pale brown, with minute dark specks ; head uni- 
form dark brown, with a s m d  yellowish spot in the middle of the 
tppanoid  region, a U-mark on the neck, and a series of large 

Inore or less confluent or alternating brown spots along 
the back, sides lllarbled with brown and pale yellow,.one series of 
brown spota above tho bnsos of tho ventrals being rather more con- 
syicuoua than others ; below, greenish or yellowish white, all over 



1870.1 Indian and Malayan Attrphibin a d  R~ptilia. 225 

minutely freckled with brown; chin yellowish brown with rather 
large light spots ; a broad pale band runs from the rostral through 
the eye to the tympnnoid region, a narrow white somewhat undulnt- 
ing streak fmm behind and below the eye to beyond the angle of the 
mouth and continuing for some distance on the sides of the throat. 
Totallength 14 t  inches, of which the tail measures 13 inches. 

Ilong hesitated to separate this species from the Hymalayau T. 
montieoZa, G ii n t h., (1. cit. p. 388), there being hardly any differ- 
ence in coloration between the two, but the robust form of the 
body, eliptical rather high head, covered above with largish 
shields, short tail, and rhombic markedly broad scales, arranged in 
21 rows, seem to be sufficient characters to recognise the Pena~ig 
form as a separate species ; in T. monticola the scales of the body are 
much more elongated, the number of small shields above the 

rostral varies between 1 and or '7 or '2 ; these nzygous shields 

appear to be more numerous in the young than in the old snakes. 
The only specimen I obtained, near the top of the so called 

Western hill on Penang, at  an elevation of about 2400 feet. I t  
was lying, (on an early morning and after a rainy night), near a dead 
branch in the middle of the path, when an old convict coolie who 
accompanied me was just too late for my calling out to him, 
and unfortunately stepped on the snake, which turned round and 
struck him on the left foot a little in front of the anlrle. The man 
was fihivering dreadfully with fright. I was only a few yards off, 
secured the snake, which made hardly an attempt to move off, made 
the man sit down and suck the wouud for about ten minutes, hoth 
the punctures having drawn blood ; but i t  was evident that the 
fangs could not hare penetrated deep, for the snake was unable 
to close his jaws sufficiently well at  the place where it struck. I 
had the snake in my hand nnd explained to the man that it is only a 
very S m d  specimen, and not one of the very poisonous kind ; this 
seemed to relieve a little his mind, though the poor fellow (who 
had been for the last 20 years a convict in Penang and employed in 
clearing jungle), was well acquainted with the danger he run into. 
After sucking the wound for the first ten minutes, I gave the man free 
use of my brandy f la~k,  which he certainly, appreciated. Ho then 
continued sucking for about five or six minutes longer, took a mouth- 
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ful of tobacco, rubbed some of the juice on the wound, and declared 
himself ready to prosecute the stroll. I thought a long walk might do 
the man good. I t  was about 8 A. M., when he was bitten, and we * 

ereturned home about 4 in the afternoon ; the man accompamed me 
for three successive days afterwards, and did not complnin of any 
symptoms whatever, not even of a ewelling of the wounded part, 
which is so common after the bite of the Nicobar 23.inzer8bt(ri. 

82. Rnlys hymnlaynnua, G ii n t h., (1. cit. p. 393). 
idem, S t e i n d a c h n e r, Reptiles of the Novara exped. p. 87. 
The rostral is as broad as, or broader at  its base than, high, but 

only of half the width at the top, where it touches the anterior 
frontals. The upper ground colonr of this snake varies from 
brownish green to almost brownish Mack, but generally with some 
lighter spots, bands or marbIings, and that of the lower parts i s  a 
greenish yellow with purple tinge, the purplish eolor sometimes 
predominating, especially on the subcaudals ; the whole of the  
lower side is mare or lese strongly marb1t.d xith greenish black, 
rarely is the underside noarly all black, but the chin is always 
yellowish. The upper labial8 are yellowish white, and in con- 
tinuation of this color there is, in younger specimens, a very 
conapicuou whitish lnteral band, occupying the b a e  of tlte ventrals 
and the adjoining row of scales. I n  old specimens, t h i ~  lateral band 
is only indicated on the throat, becoming obsolete on the body. 

The largest specimen, obtained by me in the K d u  valley, mea- 
sured 34 inches. All specimens which I examined had only 21 
series of scales. One nearly full grown, from the neighbourhood of 
Kotegurh (N. E. of Simla) measures 254, of which the tail is 3), 
terminating with a very small single, subconical scale ; ventrda 
160, subcaudals 42. 

The species is very common all over the N. W. Himalayas, es- 
pecidy between 5 and 8000 feet, but on the HatJ mountain near 
Kotegurh and about Serahan I observed it even aa high aa 10.000 
feet. I t  principally feeds on mice. 

Pam. VIPERIDE. 
83. Dnboia RuaaaUii, 8 h a w, (G ii n t h., 1. cit. p. 396). 
This species is in tho southern portion of the Kulu valley almost 

quite as common as the last, but it does not seem to grow to ae 
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large a size, as in Bengrrl or the plains of India ; the largest Hi- 
malayan specimen I measured was only 32 inches. The coloration 
and other chnracters are, however, very constnnt, there are dark 
brown oval spots encircled with black and then with white; the 
tail in young specimens is brown above, yellow belom. 

I observed the species up to 5000 feet in Kulu, and up to 6000 
feet in Kashmir, but its usual habitat is between 2 and 4,000 
feet. I t  is generally found in sunny places near the foot-paths, 
while ITalys hinlcalayanw, is met with on the path itself, generally 
after rain, and in shady places between overhanging forest trees. 

CHELONIA. 

Of this class I have obtained, dong  the Burmese and Malayan 
coast, only very few fipocies, and those do not, with a single exccp- 
tion, call for any special remark. 

84. Emys nassicollia, B e 1 1, (8 ii n t h., 1. cit. p. 28). 
I found thii species common in the s m d  fresh water streams of 

Penang. 
The coloration during lifo is blackish brown with a alight greenish 

tinge on the carpace and on the feet, sometimes the lower side is 
irregularly marbled with a paler color. The head has in young 
specimens a small interrupted pale orange or whitish spot somewhat 
in front above each eye, a pale large spot on each side of the neck, 
two spots behind the angle of the mouth and the greater posterior 
portion of the lower jaws are 8180 whitish. In full gi-om specimens, 
the pale spots become indistinct and more or less confluent. I t  does 
not appear to be generally known that in the adult (8 inches long) 
turtle the costal ridges* which are very distinct in young specimens 
often perfectly disappear, and the vertebral ridge also becomes 
indistinct, as observed by Dr. C a n  t o r (Journal Asiatic Bociety, 
Bengal, 1847, XVI, p. 609). The last vertebral plate is in youn$r 

Dr. J. E. G r a y  quite lately (Proc. 53001. Soc., Lond. 1869, p. 197) pro- 
posed for Emys crasvicollis (nppnrently aa the type) m new generic nnme lj~llia. 
In the generio characteristic the author states " back tl~ree-keelod." I t  is 
perhaps fortunate that Dr. Cr r a y had not the carpnce of an adult wass i co l l i~  
with a detnclied skull for exnmination ; he wonld certninly hnve mndc of it a 
new species, and under fuvornble circumatnnces perhaps a new genus ! In the 
old turtle as compared with the young, the slloot is more obtuse, the webbing 
of the feet a little less distinct, and the plates on the upper side of the feet 
more snbdivided into single ehielde. 
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~pecimens sometimes ns broad as the cnudals, somoti~nes the caudal8 
reach only on one or the other side beyond its angle. 

Ezplanation of Platse. 
P1. X .  

Fig. 1. Cyrtodnctqlus afinis, n. sp., p. 167 ; I upper view ; 1 a, side view, and 
1 b, lower view of the head ; 1 c, fomornl region with a portion of the tnil ; all 
figures in naturnl siao ; from Penang hill, 2,100 feet. 

Fig. 2. Riopa li,wolata, n. sp., p. 175; side view of tho cntiro specimen in 1 
natural size, 2 a, b, 0, top and lower views of the head and inner femoral region, 
enlarged ; Martaban, near Moul~nein. 

Fig. 3. Tiliqua ~ u g v m a ,  n. sp., p. 170; corresponding figures aa in the lnst 
species, nntoral size; Nicobam. 

Fig. 4. dfabouya Jcrdoniccna, n. ap., p. 172; same views as of the last species, 
4 

all in natural size ; Pulo-Tickne, near Penang. 
P1. XI. (All figures in natural size). 

Fig. 1. Ablabas Nicobariensis, n. sp., p. 184; npper, lower and side viows of 

tho anterior part of the body; Nicobera. 
Fig. 2. Compsosoma semifasciatwn, B 1 y t h, p. 188 ; same views an of the 

last ; Snbthoo, N. W. Himalaya. 
Fig. 3. Tet,~agonosonaa q r e n c ,  C a n  t o r, p. 203 ; upper and side viowe ; 

Banka island. 
Fig. 4. Dapsas hcxqmtw, B 1 y t h, p. 198 ; upper, lower and side views ; 

from tlie Andmnnn Islands. 
Fig. 5. Cantoria Dayal~a, n. sp., p. 208; same views as of the last; Amherat, I 

Tourrsserim Province. 
Fig. 6. Dipsas multifasciata, B 1 y t h, p. 199 ; upper and side views; from 

nenr Simla, N. W. Hima1:iyn. 
Fig. 7. Opkiophagus elaps, S o h  1 e g., p. 210; upper view of a young 

specimen ; f o m  nenr Moulmein. 
P1. XII. (All figures in naturnl size). 

Fig. 1. Trir~~mesi~rus concictus, n. sp., p. 224 ; side and upper views of the 
hear1 and neck, 1 b, sido view of the middlo purtiun of tho body ; Peuang. 

Fig. 2. T-- porphyraceua, B 1 y t h, p. 218; similar viows aa of 
the last ; Andaman islands. 

Pig. 3. T-- Cantoris, B 1 y t h, p. 222; =me viewa as of tho last, 
uniform green variety from tho h'icobnrs. 

Fig. 4. T-- Ccciitorb, B 1 y t h, p. 222; side and upper views of 
one of the largest specimens ; Nicobara. I 

Fig. 5. T-- mutabilis, n. sp., p. 219; 5 nnd 5 a, the two sides of 

head and neck of the same apeoimen, shewing the second labial divitlod in one 
and united in the other; 5 b upper view of the fore part of the body, 5 c side 
view of the middle part of tho body, 5 d npper viow of tbo same, 5 o, side view I 

of tho middlo part of tho body of another speoimen, shewing a slight difference ~ 
in coloration ; Nioobare. 











O r n ~ m a  JESCILKEI re-established as a new genw of GENTIANACEB, 
by 8. K n  nz ,  Esq. 

(with pl. xiii.) 

[Beoeived 6th April, 1870 ; read 7th May, 1870.1 

A few years ago I communicated to Dr. B. S e e m  a n  n', Editor of 
the Journd of Botany, together with a few other novelties, also the 
description and some fi.agmcnts of a Gentianaceous plant, whic11 I 
had c d e d  Jasdkea gentianoides. At the same time I requested 
him to give an opinion on the validity of the new proposed genus. 
Dr. 8 e e m  a n  n referred the plant to Prof. G r i s e b a c h, who 
declared it to be " apparently an undescribed species of the AM- 
rella-section of Qentiana, where, - on account of the hair-crown 
being wanting, -it will have to range near G. Moorcroftiana, 
lV a 1 l., from which it differs by its smaller flowers, its acute lobes 
of corolla, and its calyx, characters which make i t  allied to G. Ger- 
ntanica," (comp. Journal of Botany, 1867, p. 241, in a note), and 
consequently, either Prof. Q r i a e b a c h, or Dr. S e e m a n n, 
changed my proposed name into Qenthna (Amarella) Jaechkci, 
K u r z, (by an accident spelled Tmchke). 

I had no sufficient leisure to re-examine the plant under question, 
until very lately, when I came to the same concluuion, at  which I 
arrived some years ago, viz , that i t  is a new genus of GENTZANACEB, 
and nearer allied to Ophelia, than to Qentkna. I suppose, that Prof. 
O r i s e b a c h wau misled by the general appearance of the p l a t ,  
and based thereupon his opinion, without examining the position 
of the stamens ; for I do not believe, that, had he really observed 
the peculiar insertion of the stamens, he would have placed the 
plant in the Anaarella section of Gantiana. Moreover, he has, in 
his elaborate' monograph of GENTIANACLB in D e C a n d o 11 e ' 8 

Prodromus admitted genera, based upon less important characters 
than those which the present species possesses. Had tho filaments 
been simply adnate to the corolla, I would have considered that 
circumstnnce of very little importance, but they are actually termi- 
nal between the corolla-lobes, as ia shewn by the fact, that the 
epidermis of the ~0r0l. l~ overlies the v w *  bundles leading 
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to the filaments. The calyx is esnctly that of Lontatogonium or 
Ophelia, the bell-shaped corolla more that of a Gentians. 

As regnrds tho name, which I gave to this new genus, I believe, 
I have done nothing more but paid due justice to the Itev. H. 
J m s c h k el of the Moravian Mission, whb, with untired zeal and 
for a great part of tho year seclucled from all the civilized world, 
prosecuted his Botnnicnl resenrches in Lahid, adding many a new 
or rare plant to the scanty Flora of British Tibet. 

Calyx 5-fidus, subzeqnalis. Corolla campandata, 5-loba, fauce 
nuda foveisque epipetalis destituta. Stamina 5, terminalin, in 4 

sinubus loborum corollae sita ; filaments brevissima ; authem in- 
cumbentes. Ovarium utrinque attenuatum, uniloculare, o d i s  8 
juxta suturaa seriatis ; stylus longiusculus, bipartitus. Capsuls 
subsessilis, bivalvis, septicida, unilocdnris. Semina oblonga, Icevia, 
placentis membranaceis adnata.-Herba annua, glabra, caule recto 
foliisque oppositis, floribus racemoais v. slub-paniedatia. 

1. J. gentianoides, ( G e n t i m  Jmcirkei, K u r z, in Seem; 
Journ. Bot. 1867, 241).-Cadis strictus, 1-2 pedalis, rnro pumilus 
vir 4-pollicaris ; folia glabra, ima spatulato-linearia, remota, v. 
(in specim. pumilis) sub-rosulata, superiors lineari-lanceolata, 
actuminata, sessilia ; flores fere semipollicnres, violacei ; calycis 
segmenta linearia, corollm tubo campanulato paulo breviora ; 
corollm lobi oblongi, acuti ; capsula elliptica stylo longiusculo 
coronata ; semina sinapifonnia, majuscula. 

Bab. Western Tibet, Lahril, 9-15000 feet, on meadows, frequent, 
(R. J a e s c h k e) ; Rotang-pass between Lahkl and K61u, 10-000. 
feet, (Dr. B r a n d i s) ; fl. Jul.-Scpt. ; fr. Aug. 

I'late XIII ,  Fig. 1. Plant, in natur. size, cut in three parts, fig. 2, 
corolla laid open, magnified, (as are also the following figures) ; 
fig. 3, a small piece of corolla, particularly shewing the insertion of 
stamens ; fig. 4 ovary. 
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[Beoeived 3rd Maroh, 1870 ; read 1st June, 1870.1 

My examination of the geology of the kndamans did not extend 
beyond the immediate neighbourhood of Port Bhir. An attack 
of fever prevented me fiom availing myseLf of the opportunities 
which Col. M a n, Superintendent of the Andamans and Ni- 
cobars, had kindly promised to afford me for visiting more distant 
lbcdities, as also from examining the excavations, which required 
to be drained, where coal had been worked for. 

I t  is with some hesitation that I offer for publication these notes 
wllich for the reason above stated, refer to what is but a small portion 
of the islands, though it embraces the whole of the area in which the 
convict settlements are situated. I do so, however, in consideration 
of the facta that the few geological notices of these islands which 
Bare been published are of a general character, and that thoro has 
hitherto beon no attempt to describe any stratigraphical details. 

Tt has been shewn by Mr. I( u r z' thnt tho principal rockfl about 
Port Blair are sn~ldatones (tertiary). Mr. K u r z ' s specimens en- 
abled Mr. W. T. B 1 a q f o r d to identify these rocks with those 
forming a considerable portion of Armcan. 

The Port Blair sandstones aw reported to be fossiliforoust and are 
certainly so to the extent of containing coal. No collection of fosilr 
has been made, conscqnontly the truo position and affiities of this 
formation to those of other cquntries remain as yet undotorrnined.+c 

It is pi.obable, however, that, as I have pointed out,$ these  and- 
stones will prove to bo of identical age with those of the southern 
Nicohars. Dr. H o c h e t e t t e r suspects the younger miocene of 
Java to be represented by tho tortiary deposits of the Nicobars, and 
thus me arrive a t  the probable age of the Andaman rocks. For the 

* Report on bhe Vegetation oJ? the Andamnn hlnnda 
t I observed in. the sandstone nt the N. E. end of Roea island several speci. 

mons of a Pectmt, a snlall Cytlmea-like shell and fragments of Oysters, which 
fwi le  pmve thnt the deposits are marine, and the mpeot of thesc foseile is 
nndoubtedly a tertiary ono. [B. S t o 1 i o z ka.] 

f J. A. 9. B. XXXlX, 1870, p. 27. 
g See Rccods of Geological Surroy of India, 1869, Pert 3, p. 67. 
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full discussion of this question, reference must be made to Dr. 
H o c h s t e t t e r ' s  paperandDr. S t o l i c z k a ' s  note*on the 
age of the Andaman sandstone rocks. 

For convenience of reference, I have arranged my field observa- 
tions and deductions from them under the headings of a few of tho 
principal localities commencing with- 

Ross ISLAND.-The geology of Ross bland, the head quarters 
of the Port Blair settlement, is particulmly simple. The rocks are  
fine bluish grey sandstones with interbedded layers of argillaceous 
shales (mud-stones). The strike of the beds is h o s t  uniform 
throughout the island being from N. 15' E. to S. 15' W. ; in  no  
case does it vary more than 5' on either side of that bearing. The 
dip is high, in some places being 60' ; but 55' to W. 15O N. which 
is the amount of the inclination of tho face of bare rock exposed on 
the west of the island underneath the barrack buildings may be 
taken as the fair average amount. On the e a t  and south-east, I 
observed dips aa low as 3G0, 2E0, 25O, but these are evidentlj duo to 
local subsidence. At the south end of the island, where the be& 
are seen distinctly strilring across tho channel to SOUTH POINT and 
COHBYXE'S COYE, the dip is 55O, and in one bed GO0. 

The above stratigraphical conditions which are roughly repre- 
sented in the accompanJing sketch section of the islsl~d we  such, 
it will be obtierved, as w e  elninolltly conducive to landelips ; not, 

* Vel.hnndlungeu dcr grcol. Rcicl~s-Anstrrlt, Wicn, No. 9, 18Ci8. 
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merely landslips of the superficial humus which must occur to a 
great oxtent wherever on steep or elevated gmund primeval jungle 
has been cut down and the surface exposed to direct atmospheric 
influences, but to landslips of the rock itself. 

Water passing through the permeable sandstones, and being ax- 
rested on the surface of the impermeable shales, produces a slide 
down which the superincumbent mass, resting at  an inclination 
of from 55O to 60°, must tend to slip, the rapidity with which such 
destruction takes place being in s direct ratio to that of the re- 
moval of the lower portions of the beds by the sen or other agen- 
cies. Such being the condition of the rocks on Ross Island, it was 
with surprise that I saw that it had been the practice and was still 
so at  the time of my visit, not only to remove and use for building 
purposes the stones on the beach which serve to break the force of 
the waves, but even to quarry out large masses from the face of the 
beds, thus endangdring the stability of the island. 

On the eastern or seaward side, the destruction is progressing 
in a Werent  way. The escarpment shews a steady tendency in 
the edges of the beds to break up ; and confused heaps of fallen rock 
and clay abound. Sections of the road too, constantly slide down 
and so bring more and more of the rocks and their natural covering 
within the range of the wash of the waves. 

The highest point of Ross is 195 feet and the area about one-third 
of a square mile. As the principal buildings of the settlement are 
upon this small island, it should be an object of no trifling importance 
to preserve ita integrity to the utmost. With this in view, it is per- 

- 

fectly obvious that the practice of removing stones from the beach 
and of quarrying them out of the side of the island should be discon- 
tinued. Some protective measures to retain the soil and shelter the 
rocks from the direct action of the atmosphere might be undertaken 
with advantage. 

Under this head the planting of trees especially of those species 
known to have roots which bind the soil (thus to a certain extent 
reviving tho conditions which existed before the jungle war, cut 
down,) would be perhaps the most efficncious. 

S O ~ H E R N  COAST LINE OF PORT I ) L A T T ( . - ~  examination of the 
rocks exposed along the coast Line from Aberdeen round by Haddo 
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to Navy point, discloses the existon(-o of a succession of r o b  which 
tend to koep the same be& near the surface. At Navy point, 
the dip is to N. W., while on the opposite &ore of Piper, it is to - 
8. W., or nearly so, thus indicating the probable existence of an 
anticlinal in the channel between. These facta render i t  possible if 
not probable that the coal of Ross, Navy point and Viper mny be 
from the same bed of sandstone, or at  least that i t  is confinecl to a 
narrow zone in the formation, and is not widely scattered through- 
out the whole thickness, as it a t  first sight appears to be. 

Nenr Haddo, on the crest of a roll, the bede shew little eign of 
disturbance, being nearly horizontal. Some of the sandstones there 
contain veins of calcspar, and a peculiar grit makes ita appearance. 

&, 

A loom block of limestone lies on the beach south of the Western 
point of Chatham Island ; I did not succeed in finding its source. 

MOUNT H ~ R R I E T . - T ~ ~  principal rock is a c o m e  yellowish green 
o r  grey d s t o n e  apparently very absorbent of 'vrater. Close to fie 
top of the hill which is 11 55 feet above the ma level the sandstone 
appears in vertical beds ; on the aecent the m b  are much obscured 
by humus. 
VIPER Is~m.-ThBre is a good deal of irregularity in the bed- 

ding of the sandstonee which form this island; towards the west- , 
end they are also much cut up by joints which form an angle of 
7 5 O  with the prevailing strike there. The highest point of thie 
island is about 220 feet, its area less than half a square mile. 
The comparatively small inclinations of the be& renders the 
danger &om landslips much less here than on Row. 

On the north side of the island a sinking for a well through sand- 
stones and blue mud-stones disclosed some indications of cod  
in nests which, however, were speedily exhausted, and the ercaya- 
tion allowed to revert to its original purpose as a well. At the tinlo 
of my visit, the well was full of water, and I could detect no trace 
of coal in the exposed section on the side of the hill. 

HOMFRAY'S QMT TO POXT MOWAT.-The road beheen these 
tcro places is about two miles long. I t  is carried for the most p a t  
along the line of junction between hilly ground covered with lofty 
jungle and a mangrove swamp, in some places it rum a w s s  the 
swamp on a b u d  
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The rocks seen in the vicinity of the road are the same sand- 
stones and shales as at  Ross, kc. There are also some conglome- 
rates which may be of more recent age. Not far from Homfray's 
ghat the road crosses what appears to be a dyke of intrusive serpen- 
tine ; it is, however, not well exposed, the junction with the sand- 
stones being hidden by soil. I shall speak of this rock, portions of 
which are very beautiful, again further on. 

The abrupt termination of tthe rocks at  the edge of a mangrove 
swamp, as above described, seems to point to the former existence 
of a strait which joined Ports Blair and Mouat and consequently 
divided the island into two. Such a strait now separrrtes the north 
and middle Andamans. This mould either involve the fact of a 
general rising of the land having taken place, or be simply the 
result of silting up of the channel. Mr. K u r z has given evidence 
of a general sinking ; the question may still be regarded aa an open 
one to be decided on the collection of further data. 

I s ~ l u r ~ s  NORTH EAST OF PORT BLAIR.-North-east of Port Blair 
there is a group of islands of various sizes. The smallest, known 
by the name of the buttons, being rocky pinnacles covered with close 
and dense jungle. As seen from a passing vessel, some of the 
rocks appear excessively white, and it occurred to me as possible, 
that they may be similar to the clay-stones of Kamorta and Nan- 
cowry, and therefore distinct from the Port Blair sandstones. I had 
no opportunity of landing to ascertain the point. 

N l u r ~ o a ~ a ~  I s m .  E. Long. 94' 171 22") N. Lat. 13' 28'. 
Both when going to and returning from Port Blair I passed with- 

in a few miles of the remarkable island of Narkondam. Prom its 
shape no reasonable doubt can exist cts to its being a volcano. Un- 
like its neighbour on Barren Island,* it has never been seen in action. 
The central cone which rises to the height of 2150 feet appears to 
be surrounded, as Mr. K u r z has pointed out, by the remains of an 
old crater. The cone is furrowed by deep ravines. At one place, 
I noticed what appeared to be a slip or subsidence of a portion of 
the crater. I was most anxious to land, and Captain B a r r o w tho 

Barren Island has froqnently been described. Seo Lient. C o l e b r o o k o, 
Asiatic Researohen, Pol. IV, p. 397 ; Dr. P I 8 y f a  i r, Records, Qovernmer~t of 
India ; Dr. L i e b i p, J. A. 8. B. 1860, and Kcport by a Commissiou to enqoire 
into the arnonut of Cattle fodder obtainable on the island. Proc. A. 8. B. 18G6. 
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commander of the Arracan, would have afforded me an opportunity, 
had he not, on approaching, considered that owing to the surf 
which was breaking on the steep cliffi, an attempt to do so would 
have been attended with danger. 

So far as is at  present known, the useful producta occurring in the 
rocks in the vicinity of Port Blair are chiefly confined to three, viz. 

Coal, Serpentine and Sandstones suitable for building purposes :- 
&a~.-As has been mentioned above, traces of coal have been 

found on Ross, a t  Navy point and a t  Viper. From all that I could 
ascertain, the coal at each of these localities occurred in small nests 
in the sandstones, which were speedily exhausted, and i t  was found 
impossible to discover any definite seam which might be follow- 
ed up. 

Instances of coal occurring in a similar manner are not wanting 
in India as well as elsewhere. The principal localities are Cachar, 
Chittagong, Cheduba Island, Sandoway, and some of the Southern 
islands of the Nicobar group. The cod of these places has been 
described as occurring in L L  nests of simply fossilized wood which 
may be supposed to have drifted into the sandstones."* 

Regarding the quality of the coal which haa been found,-two 
specimens B and C, Gee fkom sandstone, have on analysis,+ given 
the following good results- 

Unpicked. Picked. 
A. B. C. 

Carbon, .............. 50.8 52.3 62 
Volatile ,.............. 26. 41-4 34 

Ash ,.................. 23.2 6.3 4 
I t  is therefore a coal which would, undoubtedly, be of very great 

value if found in large quantities for making gas ; possibly from its 
lightness and consequent tendency to dissipate before complete 
combustion had taken place, it might not prove of sufficient heating 
p w e r  for steam engines. 

Con1 resources of India by T. 0 1 d h 8 ma Eq., LL. D., 1867, p. 18. 
t By Mr. T w e e n .  
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So far 88 they have been examined, the Nicobars and Andamam 
do not contain any trace of the g o u p  of coal bearing rocks (Eocene) 
to which, according to Dr. H o c h s t e t t e r, the workable coal 
seams of Java, Borneo and Sumatra belong. 

S E E P E N T I ~ . - T ~ ~  Serpentine near H o m  f r a y ' s ghat, the ex- 
istence of which was &st pointed out by Mr. K u r z* is, I think, 
deserving of special mention in an account of the usefid products. 

This Serpentine marble is an exceedingly handsome variegated 
green and black rock, which might be worked up into many useful 
and ornamental articles. The portion exposed near the surface is 
of very variable quality, and is much broken up. Lower down, how- 
ever, where the rock has been protected from the injurious effects 
of the atmosphere, i t  might be found to be of a more uniform char- 
acter. 

If on quarrying it should be ascertained that large blocks of 
homogeneous texture can be obtnined, there can be no question 
that the working up of such a stone would furnish an occupation 
singularly well suited for those amongst the convicts whose conati- 
tutions unfit them for laborioue out-door work; while it is con- 
ceivable that under judicious management, it might be made a very 
profitnble undertaking. 

Manufactures of more or less elaborate character in soft sectile 
stones, such as soap stone and marble supply, as is well known, oc- 
cupation and the means of living to large numbers of people in 
parts of the North West Provinces, in Chota Nagphr, and other 
parts of India and in Burma. 

I t  is not improbable that amongst the convicts some might be 
found already skilled in such work. In  any case were the opera- 
tions at  first simply confined to sawing the rock into slabs, such 
would, I believe, find a ready sale, and be applicable to many of the 
purposes for which Italian marble is largely imported into Calcutta. 

B w m o  STONES.-Sandstones are found on d the small islands 
and on the so-called mainland in the vicinity of Port Blair. The 
variation in texture is not excessive. The salldstones of Ross have 
been used extensively in the buildings on that island, and have 
I believe been found when carefully selected, very strong and 

Report on the Vegetation of the Andamans. 
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durablo. The results of local espericnce on this p i n t  uro desirable. 
I t  is not impossible that tho time mny come when it vill be found 
both practicable and lrrofitnble to export some of these as we8 
as the ornanlental Serpentines to Calcutta. 

LIXE.--A~ unlimited amount of lime of the best quality might 
be obtained from the coral reefs. In Calcutta, and Ben& gene- 
rally, where lime is expensivo and often much adulteruted, the 
introduction of lime from the Andamans would be most de- 
sirable. I am not at  this moment in possession of statistics to 
show how far this might be ospected to pnwe a profitable under- 
taking ; but it seems probable th l~ t  the coral worked by convict 
labour in the Andamans, would bear the cost of transmission to 
Calcutta, and leave a considerable margin for profit. It would be of 
course a matter of no small difEculty to cut the coral on the surf- 

\mhed reefs. 
IRON.-&. K u  r z speaks of same very f m ~ g i n o m  serpentine 

which he thinks might be worth smelting, but he adds that there 
is no limestone at hand. As to the quality and quantity of this 
ore I cannot speak from personal experience, bnt the absence of 
limestone is scarcely a valid objection in a place where any amount 
of lime might be manufactured from coral or sea shells. 

Before concluding, I would nllude to several notices cs to the oc- 
currence of quicksilver in the Andamans which I have met with i n  
my examination of the numerous accounts of those islanbe. 
1. The Muhornedan travellers of the ninth century having de- 

scribed an island inhabited by a race with the characteristics of tho 
Andamanese of the present day proceed to say. " Boyond this is a 
" mountainous yet uninhabited island where, i t  is said there are 
"mines of silver; but as it does not lie in the usual track of ship- 
" ping, many have sought for it in vain, though i t  is remarkable 
'( for a mountain called Kashenal. I t  once so happened that a 
" ship sailing in this latitude had sight of the mountain and shap- 
'& ed her course for it, and falling in with the land sent a boat on 
6i shore with hands to cut wood. The men kindled a f i e  and saw 
'' silver* run from i t  which plainly indicated there was a mine of 

* This may possibly allude to the quicksilver mentioned in the following 
notices. 
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" this metal in that place ; they shipped, therefore, as much of the 
" earth or ore as they thought fit, but as they were proceeding on 
" their voyage, they met with such a storm that to lighten thoir ship, 
" they were under the necessity of throwing all their ore overboard. 
" Since that time the mountain has been carefully sought for, but 

" haa nover again been seen."* 
2. I n  H a m  i 1 t o n ' s East Indies, quoted by Dr. Mount, we 

learn that an Andamanese waa captured in one of the forays which 
his countiylnen were in the habit of making on their more peaceful 
neighbours in the Nicobars, he was retained in slavery there. 
Afterwards he mas purchased by some Mussulmans of Acheen 
(Sumatra). His master having died, he was manumitted, and 
allowed to set out on a trip to visit his countiy, this he effected 
alone in a canoe. HaFing remained for some time with his friends 
on the little Aniiuruan, lle returned again to tho Nicobars, bringing 
with him a quantity of quicksilvor, which he reported to be abundant. 
Subsequently he made several voyages to and fro, and was seen by 
the narrator in fti04. 

3. In a list of the useful metals found in India, attached to a 
lettert on the formation of the Museum of Economic Geology for 
India by Captain T r e  m e n h e r e to H. T o r  r e n a, Esq., Seore- 
tnry to the Asiatic Society, mention is made of quic-lcsilver as oc~ur- 
ring in the Andamnn Islands, but tho authority for tho statement is 
not quoted. 

I have given tho above in the hope that those, who mny have the 
opportunity, may endeavour to test the truth of the report. 

Hnrris'a Collection of Voyages and Tmvela. 
t Dated 27th Jnnnal-g, 1841. 
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NOTES ON BIRDS OBSERVED I N  THE AEIGHBOURHOOD O F  PORT BLAIB, 
Almzi~AN  ISLAND^, DURING THE MONTH O P  AUOUBT, 1869,-by ,I 
V. B A L L ,  B. A., Geological Survey of India. 

(Received 2nd March, 1870 ; read let June, 1870.) 

The ' following are brief notes upon some of the birds which I 
obscrved in the vicinity of Port Blair, while staying there for a few 
days in August last. I have not attel~lptsd to draw up any com- 
plete list of the birds occurring in the Andamans, aa thnt has 
already been done'by the late Capt. B e a v a n ,  in a paper in  the 
Ibis for 1869, N. S., 111, p. 314 et seq. I n e n  no special reference 
is given, the names of the species quoted correspond to those 
recorded in Dr. J e r d o n ' s " Birds of India." 

1. HZXATOILYIS CHEELA, Daud., H. uP(nulatus, Pi'gom. 
Two specimens which I obtained, one in young and the other in 

adult plumage, appear to belong to this species, and not to X. EEtni 
which, according to Col. T y t 1 e r, is the more common species a t  the 
Andarnans. In the types of H. Zlgini the length of tEe wings does 
not exceed 14 inches,* whereas in both my specimens it is 15. 
I waa told that these birds are very mischievous about Port Mouat, 
constantly carrying off live fowl. 

2. Nmox sp. ? I received from Mi. H o m f r a y an old skin of a 
species of Ninox, which had been shot by him at Port Mouat. 
The measurements of it are so much greater than those of A? 
afinie given by the late Captain B e a v a n,t  from a skin in Col. 
T y t 1 e r ' s collection, thnt I am doubtful about referring it to that 
species. 

Length. Wing. Tail. Bill at Gont. Tnmus. 
N. a n i s ,  9.5-10 6.75 4'36-4.5 -75 '75 
N. sp.? 12 8.5 4.75 .75 1 

The colour corresponds to that given for N. aflnk,  and the mea- 
surements very nearly with those of N. emtellatus. I hope to receive 
other specimens of this bird. 

3. HALCYON FUSCUS, B 0 d d. 
4. H. ATEICAPILLVS, m e 1. 
5. TODIRAMPHUS COLLAUIS, S c o p o 1 i ? 

* Ibis, N. B., 111, p. 314. t Ibidom, p. 316. 



1870.1 Notee on Birde obaerced near Port Blair. 21 1 

6. PALEORNI~ NICOBARICU~, G o u 1 d. Birds of Asia, 1857, Part  
m ; P . Z .  8 .1866 ,~ .  555 ; P. qthrogenya, B l y  t 11, J. A. S.B. 18461 
XV, p. 23 and 1858, XXVIIp. 81 ;Ibis, N. El., Vol. 111, 1867, p. 319. 

Large flocks used to fly over Viper to and fro daily for the pur- 
pose of visiting their feeding grounds north of the Port. 

7. Mmuuamruue HODGII, B l y t h ,  J. A.8. B. 1860, =r 
p. 105; Ibis, N. S.m, p. 320. 

This peculiarly plumaged woodpecker seemed rather abundant 
on Mount Harriet. Ita vigorous taps on the dead trees resound 
through the forest, and may be heard for a considerable distance. 

The specimen I procured, had a peculiarly rank and offensive 
smell ; it measures-wing 7fn, tail 6", bill at front 1 fin,  tarsus I&". 

8. CENTROPU~ hArdANIZ~818 ,  T y t 1 e r, Ibis, N. s., In, p. 321. 
I frequently heard the call of this bird in the dense jungle on 

Mount Harriet. I t  resembles, but is not so deep or sonorous as, that 
of C. rujipannis. 

9. NEC~ARINIA P ~ O W S ,  H o r 8 f. PI. &l. 138. 
Common on Mount Hluriet. 
10. EDo~ms, sp., I obtained a specimen of what I believe 

to be a young Edolirra, which answers to the meagre descrip- 
tion of Ihcrurue dndanwmmia, T y t 1 e r, (Ibis, N. S., 111, p. 323,) 
in having hair-like feathers springing from the nostrils and 
white lunules under the wings. The tail is unfortunately only 
partly developed, the 4th pair of feathers being only half grown, 
and the 5th not yet sprouted. The beak and general aspect 
is that of an Edoli~ra rather than of a Dicrurue. Making every 
allowance for age it is still a much msller species than that which 
has hitherto been found in the Andamans, and which according to 
13 1 y t h is the largest race of E. dfalaymia. Tho presence of the 
hair-like feathers from the nostril and the forohead, serve to distin- 
guish it from the latter species. The description and meaeurementa 
of my specimen me as follows : Plumage black with a metallic green 
gloss, primaries brownish; wing 5&", tail 4fW, bill at  front I f ,  
tarsus 3". 

11. AIITAMU~ LEUCOPYGIALIS, G o  u l  d, P. 2. S. Lond. 1842, 
11. 17 ; ibid. 1866, p. 555. A. leacoguuter, V a 1 e n c. q n ~ d  B e a v., 
Ibis, N. S., 111, p. 324. 
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Abundant at  Port Monat, where they may be seen perched 
on posts, at  intervals soaring forward in pursuit of i~~sects, and 
again returning to their perches. C 

12. OTOCOMPSA JOCOEA, L i n n. 
Common on Mount Harriet. I shot several specimens, but could 

not find them in the heavy undergrowth which is perfectly im- 
penetrable in the Andarnan jungles. 

13. IHENA PUELT.A, L a t  h. ? . 
14. PIUTIXCOLA IP~ICA, B 1 y t h, Ibis, N. 8.. IU, p. 328. 
I saw a single specimen of t h k  bird. According to Col. T y t 1 e r, 

it is " not uncommon." 
15. C o ~ r u s  h n a a r ~ ~ ~ ~ s r s ,  T y t 1 e r, Ibis, lS6G, p. 420, and 

1867, p. 34, note ; C, cubinatw apud B 1 y t h. 
( 

Under the impression that this bird which I saw almost every 
day while at Port Blair was the common C. culruinatua, I did not 
shoot a specimen ; but Col. T y t 1 e r I find, makes them distinct. 

The introduction and atte~npt at  acclimatisation of C. apldem by 
Col. T y t 1 e r, seems to have failed, ns I did not see a single speci- 
men near Port Blair. 

16. DENDROCITTA BAPLEYI, T y t l  e r, J. A. S. B., 1863, p. 85. 
Ibis 1863, p. 119. 

I shot a specimen of this interesting littlo pie which was perched 
on a high tree of Mount Harriet. Wing 2$", tail 7in, bill at 
front l", ~ R I ' R I I ~  1". 

17. EULABES  AXA AN ENS IS, T y t l e r ,  Ibis, N. s., III, p. 331. 
I obtained specimens of this bird both in the Nicobnrs and 

Andamans. I could detect no difference between them.* 
18. T ~ x m n c n u s  ANDAMANENSIS, T y t 1 e r, Ibis, N. S., 111, 

p. 329 7 Sturnia erythropygia, B 1 y t h, J. A. 5. B. 1859, p. 74. 
Flocks of this pretty white 3Inynah wed to feed on tho slopes 

of Viper every day. t 

19. MUKIA LEUCOSOTA T e m. ? Mount's Adventures and Re- 
s e a r c h ~ ~ ,  App. p. 359. M. atriata, Linn. npud T y t 1 e r et B e a v. 

The birds which Ishot were certainly distinct from H. atriata, 
L i n  n., tlicy had scnrcely a trace of central strim. They were 
feeding in floclrs on the ronds on Mount Harriot. 

Compare J. A 9. I]., XXXIX, Part XI, 1870, p. 31. 



20. CARPOPIIA~A BYLVATICA, T i c lz e 1 I. 
Abundunt on Mount Harriet. Two specimens, mulo nnd female, 

which I obtained, are exactly identical with birds which I have 
shot in Manbhim and the R6jmahirl hills, also with specimens in 
the Indian Museum from Cachar, but they are quite distinct, as 
has been already shewn,* from the Nicobar pigeon. 

21. DEMIGRETTA CONCOLOR, B 1 y t h ? Zerodias A~idrtt)ianewsiu, 
T y t 1 e r. I only saw some young birda in confinement. The species 
is said to be common. 

22. ONYCIIOPRION MELANUCIIBN, T em.,  P. ZI S., 1866, p. 556. 
Common. Breeds on all the small detached rocky ialands. 

[Note-on pagc 33, line 17 of this volume for (Tarsus) 3" ]-end 2&".] 

ON TEE NORMAL RAINFALL OF BENOAL,~-6y H E N R Y F. B L A N- 

F O R D, F. G. S., Meteorological Reporter to the Gouenzn,o~t of 
Bengal. 

[Reaeivod 27th Uay, 1870-read 6th July, 1870.1 

The records of rainfall sununarized in the following tables 
relato, with a few exceptions, to the years 1848-1852 and 1860- 
1869. The former series have been extracted from the rocords of 
the Board of Revenue, and were kept by the Collectors under or- 
ders of Government at tlie sudder statiolls of their respective 
districts. In 1852, the charge of the rainfall registers was made 
over to the District Medical officers, but the series from 1852 to 
1859 are not available, having been placed in the hands of Mr. 11. 
von S c h 1 a g i n t m e i t for the preparation of a summary of their 
results. The later series have been principally tuken from tlie 
records of the Medical Department, and have been r~upplemented and 
completed as far as possible from the returns received in theMeteoro- 
logical o5ce since its establishment in 1867. Some additional 
data have boon taken from miscellaneous sources, such as Dr. 
Lamb's table in Vol. XXI of the Journal of the Asiatic Society, 
Dr. H o o k e r ' e EIimalayan Journals, Cc., but these are compara- 
tively few. 

Vide antea, p. 32. 
t For discnsaion upon this paper, see PIW. dsiat. Soc. for July 1870, p. 223-226. 
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I t  must be premised that very few of the registers can pretend 
to accuracy, and aa .will be seen from the figures indicating the 
number of years from which each monthly average has beon com- 
puted, very few are complete for the entire series of years. I t  is clear 
from the character of the okginal records, that the value of the re- 
gister in each case has been determined very much by the amount of 
interest taken in it, or the supervision that could be exercised over 
it by the local officer, and in some cases it would appear to have 
been treated in a very perfunctory manner. In some cases, the 
register haa been discontinuod for several years coneecutively, in 
others for three or four months only, e. g., while the rain-gauge waa 
sent to Calcutta for repair, and some sudder stations appear never to 
have been furnished with rain-gauges. I have omitted many stations, 
the data of which are generally doubtful, or insufficient to furnish 
a fair average result, especially those in which the earlier series 
shows a marked discrepancy with the later. On the other hand, 
I have admitted one or two registers presenting points of special 
interest, and which I have reason to believe trustworthy, although 
extending over but a short period. '\That kind of gauge may 
have been used in the earlier years I am unable to say ; of late years, 
the form commonly in use is that which consists of a deep narrow 
receiver, in which moves a float carrying a graduated brrtss rod. 
The rise of the float is read off on the rod a t  its intersection with 
a bar which crosses the mouth and the funnel and through a hole 
in which the rod slides.* Gauges of this kind in unpractised or 
careless hands are subject to error in many ways ; the general 
tendency of which is, that the quantities indicated are less than the a 

actual rainfall. This I am disposed to believe is very generally the 
case with the registers here summarized, to the extent perhaps of 
2 or 3 per cent. of the total rainfall, but any such estimate must 
necessarily be very vngue. 

I have classified the stations in groups according to the chief 
physical divisions of tho country, and their exposure to the vapour- 
heariug winds. Nr. D o v e in his well known treatise on the Rain- 
fall of the torrid zonet has classified the Bengal stations in two 

+ This form is figured as No. IT in tho Second Report of the Rainfall Com- 
mittee of the British Associatio~l. Hrit. Assoc. Rep., 1867, Plate IV. 
t Klimatologisclic Beitriigc, Vol. I .  Ucbor die Vertheilnng des Rcgona auf 

dur OborRiiche der Erdo. Erater, Tl~uil. Die Rc.gen der IIciascn Zoue. 
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groups, which he terms respectively the Dacca Group and that of 
the Qsnges plain and the Himalaya. This division is in so far 
natural, that the stations of the former group, lying to the east 
of the Bay and the Gangetic delta, receive their rain from the S W  
winds, which, passing over the Bay of Bengal, reach them without 
much dteration of direction, and a t  an earlier period of the year, 
while the temperature of the Peninsular and the Ganges valley 
is rapidly rising under the rays of a vertical sun. The westerly sta- 
tions of the latter group are visited by heavy rainfall, only when, in 
consequence of the high temperature of May and the early part of 
June, and consequent fall of the Barometer, a large body of the 
saturated air fiom the Bay is drawn round from its primitive 
direction towards the plains of Upper India, which it reaches a t  a 
SE or ESE wind. The rainfall, therefore, commences and reaches 
its magimum at a later period at  these stations. 

Mr. D o v e 's tables give the rainfall of 12 stations only. The 
larger number of the s ta t i~ns  for which I now have registers, per- 
mits of a more detailed grouping, and I am enabled to classify 
them with regard both to their exposure and elevation, as well as 
to the comparative siccity or moisture of the rain-bearing currents, 
that reach them. This is determined chiefly by the nature of the 
country traversed by these winds in their passage £ram the Bay of 
Bengal. The arrangement adopted is tho following- 

1. Assam Group. [ Seebbsaugor, Tezpore, Nowgong, , Qowhatty, Goalpara. 
2. Khasi Hills. Shillong, Cherrapunji. 

Bilhet, Cachar. 
Bra- Tipperah, Noacally, Chittngong, Ak- 

kunGroup. [ yab, Sandoruy. 

(5. Dolta Group. Jessore, Cnlcutta, Kishnagur, Moor- - ( shedabacl,(Borhani~~oro), Uurdwau. 
Dacca, Ny~nensing, Bogra, Rung- 

g 6. Northern Group. pore, Dinajporw, Maldah, Xun11,oru 
U ' i 7 .  Bimalaya. 

Ueauliah. 
Darjiling, Rungbeo. 

(8. Behar Group. Monglyr, Gyah, Patna, Tidloot, ( Chnprah, Armah, Chumparun. 
Bhugulpure, Soory, R a n i p j ,  Ui~n- 

9. Western Bengal. coornh, Nitl~~npore, Nanbhool~i, 
Hazareebaugh, Iianclleo. 

Bdasoro, Cuttnck, I'ooreo, Smi~l~ul -  
10. Orisra Group. { pore, 



Assam Group.--These aro all situated in the valley of Assam, on 
the narrow alluvinl plain of tho Urnhmaputra,~the elevation of 
which at Gonlpnra is about 140 feet above sea level, and at  Seeb- 
saugor, 260 miles higher,* does not much exceed 500 feet. The 
elevated platenu to the south known as the Owrow, Khasi, 
Jyntiah and Naga Hills, avernges frsm 4000 to 6000 feet, and 
intercepts a large portion of the vapour which is brought by the 
SW winds, direct from the Bay, and is discharged upon these 
hills, and the plains to leeward and windward, from the h t  
setting in of these winds in March or April, up to the termino- 
tion of the SW Illonsoon in the beginning of October. The 
heaviest rainfall is at  Gonlpara, near the lon.er end of the valley 
and at  Beebsaugor, and Dibroogurh at  its upper extremity, where it 
exceeds 90 inches. In Central Assam, it appears to average 
between $0 and 80, but it is probably higher along the foot of the 
Himdnya, nll the stritions enumerated lying either on the mnin 
stream or to the south of the Urahmaputra. The heaviest rainfall 
is in June nnd July. 

Ehaei  Ui'l1a.-The station of Clm~npunji  is situated near the 
summit of the southern oscarpmont, at an elevation of 4100 feet, 
and immediately overlooking the plains of Silhet. The S\V 
winds, passing unimpeded over these plains and the Qangetic 
dclta beyond, are hero suddenly arrested by an almost mural 
escalyment up which they are driven, and consequently discharge 
their vapour in a torrent of rain, unequalled by thnt hitherto recor- 
ded at  any other station in the world. In  a single month, LJuly, 
1861,] the alnlost incredible amount of 366 inches is recorded in 
the register, and tho average fall of this month is not less than 
157 inches. This cnornious fnll is as might be espected quite 
local. Shillong is but 30 miles to the north and a little higher, 
(4800 feet), but betn-een the two stations intervene three higher 
ridges, averaging about 6000 feet, and at  Shillong, the annual 
rainfall, as declucctl from four years ol)servations, does not osccocl 
9G incal~us, nl~out the same as thnt of Gonlpmah. Rocorde from other 
p!~rts of tllc platcnu aro \ranting, hut it is pro11nl)lc that Chon.1.n- 
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punji represents the heaviest rainfall, and that on the more eas- 
terly parts of the hills, the rain is considerably loss than on the 
westerly portion, since the wild currents that reach it, must first 
have traversed the hill tract of Tipperah. 

Silhet Group.-The two stations forming this group represent the 
rainfall on the alluvial plain of the Barak and its branches, to 
windward of the Khasi Hills. The elevation of Cachar, the higher 
of the two stations, is 72 feet only. Silhet probably does not much 
exceed 50. The former station is under the lea of a portion of the 
Tipperah hills, and hence probably the difference (26 inches) in 
their mean annual fall. 

Tipperah and Arrakan Group.-Next to the Khasi Hill h u p  thia 
group of stations exhibits the highest mean rainfall ; Tipperah, the 
most northerly, receiving 95 inches, and Sandoway, the most souther- 
ly, 236 inches. The stations are al l  at or near sea level ; but they lie 
(with one exception) on the sea coast, and to windward of a continuous 
range of forest-clad mountains that runs obliquely across the path of 
the 8 W  monsoon. The very great difference between the annual 
falls of Sandoway, or Akyab and Chittagong, is probably due, partly 
to differences in the direction of the monsoon wind in the lower 
and upper parts of the Arakan Coast, and partly to the greater 
proximity of the hills to the c o a t  line at  Akyab and Sandoway, aa 
well a their greater elevation. Owing partly, it may be, to the 
obstacle presented by the Arakan Mountains to the S W  winds, but, 
in a greater degree, to the lower barometric pressure of the plains of 
Bengal, the wind-direction at Chittagong, during the greater part 
of the S W  monsoon, is SSE, or about parallel to the coaat and 
the hill ranges. At Akyab and Sandoway, it is from S W  or SSW 
or light and variable, in the earlier months, beooming S in the 
later months of the monsoon. The rains begin earlier at  the 
northern than at  the more southerly stations, since at  the latter 
but little rain fa& in April ; and that of May is light, as compared 
with the rainfall of the subsequent months. 

Delta Gvoup.-In F s  group, I include only those stations lying 
between the Megna, P u d d ~ ,  (or lower Ganges) and the western mar- 
gin of the Delta. I n  their case, as in that of the two next mentioned 
groups, the annual fall is considerably greater on the statiom 

32 
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lying to the eastward than on those to the west, and of the latter 
those lying to the south near the coaet receive more than those to 
the north. I have omitted the two stations, Burrisal and Furreed- . 
pore for the reasons given at a previous page, but it is well known, 
as indeed their registers show, that they [the former especially] 
zeceive more rain than any of the stations here enumerated, and 
their rains begin earlier. The mean rainfall of the Delta would 
appear to be about 70 inches. 

N o r t h  Group.--With the exception of Mdda and Rampore 
Beauleah in the SW, and Dacca in the SE corner of the area, 
these stations have a higher rainfall than those of the Delta proper. 
This is doubtless owing to the influence of the hills on the north , 
and north-east, especially the latter, which obstruct the paasage 
of the vapour-bearing winds, and increase the precipitation of 
their vapour. This influence k felt to at least 80  miles from their 
foot. Other things being equal, the easterly stations receive more 
than the westerly, and the rains begin earlier at  the former, as in 
the case of the Delta stations. The average fall of the area ie 
about 80 inches. 

Himahaym Qrmp.-I have returns of the rainfall of only two 
stations in the Himalaya, and of one of these only a four years' 
register. One of them, Rungbee, is situated at  an elevation of 
5000 feet on a spur directly facing the plains to the BE, the 
other (Darjiling) at 6,950, shut out from the plains by a ridge 
which averages 1000 feet above the station. I t  cannot, therefore, 
be aecertained how far the difference of their rainfall, which 
amounts to about 24 per cent. of that of the wetter station, ia 
attributable to difference of elevation. But it is important to note 
the very great difference of the rainfall of Rungbee and Cherra- 
punji, both a t  nearly the same elevation, and both fully exposed 
to the moist wind of the region ; since in Sikkim, the course of 
the vapour-bearing monsoon haa turned so aa to proceed from the 
SE. 

Bskr Qroup.-I include in this group, all stations to westward 
of the hilly and upland region that lie8 to t h i  south of the Ganges 
and between its Delta and the Sone valley, and those north of the 
Ganges in the province of Behar. Their elevation varies from 150 
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to 450 feet. The vapour-bearing m o m n  reaches these as a SE 
or ESE wind, and having already traversed the high ground 
above noticed, and its flanking hill ranges, has been deprived of a 
portion of its moisture. Consequently their mean rainfall does 
not exceed 40 inches, and their climate is similar to that of the 
N. W. P. Moreover the rains commence aa a rule about a fort- 
night later than in the Delta, and they reach their maximum in 
July or Auguat. 

Tatm-n BengaZ.-Under this name, I group the stationa lying 
between the Delta and Behar groups. Those on the eaetern and 
northern edge are from 100 to 200 feet only above the sea. Those 
in the interior are more elevated, the highest, Hazareebaugh, being 
2010 feet. Their rainfall varies between an amount equal to that 
of the western Delta stations, to one not greater than that of the - 

Behar group. Generally there is a gradual diminution from east 
to west, but the amount is much influenced by elevation and 
exposure. Thus, Hazareebaugh, at 2010 feet, hae a mean rainfall 
10 inchea higher than Manbhoom, 70 miles to the eastward, but 
eituated on a plain probably leas than 600 feet above the sea. On 
the east face of the Kurruckpore hills, 30 miles west of Bhagul- 
pore, in a country covered with dense forest, and directly facing 
the SE wind, the rainfall is stated by Mr. 8 t e v e n s in a report 
on a proposed scheme for irrigation, to be aa high ae 72 inches, 
which does not seem improbable. But at  Bhagulpore to the east- 
ward, close to the Ganges, tho average fall is only 51 inches, and at  
Monghyr at  the north-western foot, and somewhat to leeward of 
the range, it dooe not amount to 40 inches. 

Orieaa Group.-This group includes three stations situated on 
the alluvial plain which borders the north-west corner of the Bay 
and averages 50 miles in width, and one, Sumlulpore, in the 
interior of the hill country lying to the westward. Balasore, the most 
northeily of the former stationa, has a rainfall equal to that of 
Calcutta, but the quantity diminishes to the south and towards the 
interior. The wettest months appear to be July and August, but 
the registers shew some anomalies, which are probably due to 
their imperfection. I t  may be noticed, that while the June rainfall 
is somewhat leea than that of the Delta, the October fall is some- 
what larger. 
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SEASORB AND CAUSEB OF THE RAINFALL.-I~ has been noticed 
above, that there is a certain amount of variation in the season of 
maximum rainfall in eastern and western Bengal, the rains of the 
former beginning and reaching their maximum earlier than those 
of the latter; but there are some other features of their periodicity 
that may be noticed in connection with what is known of the 
general causes that determine them. 

A glance a t  the tablee will shew that the rainfall of Bengal is 
far from being restricted to that period which is emphatically 
termed the rains' ; in which respect, Bengal offers a marked contrast 
to Bombay, and the western part of the Penineular generally. 
December is in general the driest month, but from that time for- 
ward the monthly rainfall gradually increases, more rapidly 
however in eastern than western Bengal, and there is no long period 
of great siccity preceding heavy rainfall such as characterises 
western India. 

Of the cause of the r ~ i n  that falls in the winter months, I have 
seen no satisfactory account, and our records are at  present too 
imperfect to permit of my suggesting its probable explanation. 
The winter rains, it must be observed, are Illore regular and frequent 
in Upper India than in Bengal. Generally, however, a few days 
of rain in January and February are experienced at  Calcutta. As 
far as I have observed, this rain is preceded by a calm state of the 

- 

atmosphere, or sometimes by a light wind from the south, and the 
Calcutta registers shew that it is most frequent with north and 
east winds. The sky becomes covered with cirro-stratus which gra- 
dually thicliens, and at length resolves itself into a steady rain, less 
heavy than the summer reins, and somewhat like the winter rains 
of Europe. I t  is always followed by a conrjidernhle fall of temper- 
ature, and generally by a cool breeze from the NW. 

As the sun advances northwards in Ymch and April, the 
temperature of the Peninsular risae rapidly, the focus of heat 
being, according to the Messrs. von S c h 1 a g i n t w e i t ' a chart, 
about Nagporo. -With the rise of temperature, the tendency of 
the winds becomes centripetal, the direction being between S 
and SE along the Coromandel Coast, and W or W N W  on the 
Coast of Bombay. Herein we have the probable cause of the 
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spring rains, which as I have above remarked, are not felt in 
Bombay, or indeed any where to the west of Nagpore. This will 
be understood, if we consider what will be the source of the winds 
that impinge upon the opposite coasts of the Peninsular in ac- 
cordance with Buys Ballot's law, and as verified by observation. 
On the east coast, the air comes from the south, less satura- 
ted indeed, than that which brings the monsoon rains, since at thia 
period, it is not drawn in a steady current over so great an expanse 
of ocean ; but containing a considerable quantity of vapour, which 
i t  precipitates chiefly in the brief, but frequently violent storms 
of which the Bengal ' North-Westers' are examples. On the \Vest,* 
the air comes originally from the NW, that is, from the arid 
region of Arabia, and the countries around the Persian Gulf, aud 
the expanse of sea traversed between these countries and the Indian 
Peninsular is insufficient to charge it highly with vapour. 

The above explanation applies of course only to the Peninsular 
of India, properly so called. In Eastern Bengal and Assam, heavy 
rains begin in April, or shortly after the equinox. S W  winds 
now predominate, and precipitate their moisture abundantly on the 
oool hilly but not very elevated region on which they immediately 
impinge. Since the winds preserve their S W  direction, they would 
appear to flow towards the region of low barometric pressure which, 
as Mr. B u c h a n ' s &arts shew, prevails at  this season over Tibet 
and Western China, the Eimalayan range terminating at the 94th 
parallel of longitude, and ceasing, therefore, to present so great an 
obstacle to the transfer of the air, as it does everywhere to the west- 
ward. I t  nlay be observed that in April, the heavy rains are 
restricted to latitudes north of the head of the Bay. At Akyab 
and Sandoway there is little rain in this month, and heavy rains 
begin with the strengthening of the monsoon, only R meek or two 
earlier than in Lower Bengal. 

The monsoon rains usually set in in Calcutta about the second or 
third week in June. At Da jiling, they are somewhat earlier, and 
in Western Bengal, and the N. W. Provinces, a fortnight or three 

f Seo Board of Trade Wind Chart, No. I S  for the north pnrts of tho Iudian 
Ocean, and for Bombay the Magnetic and hleteorologicnl observations of tho 
Bombay Uhiversity. 
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weeks later. The focus of heat, aa Col. 8 t r a c h e  y long since obser- 
ved,andasisshewnintheMeeers. S c h l a  g i n  t w e i t  ' s  charts, ie 
now transferred to the Punjaub, and the air from the Bay of Ben& 
is drawn across the hilly region of Western Bengal and Orisea, and 
up the Gangetic plain as a SE, ESE or easterly wind. The 
mean annual fall decreases gradually wteru paribua with the in- 
creasing distance from the Bay of Bengal. At Benara, the mean 
fall is 34.34, at  A g a  25.17 inches &c. As I have pointed out in a 
previous paper, the immediate cause of the deficient rainfall of the 
N. W. Provinces in 1868 and 1869, was the existence of a 
circumscribed area of low pressure, immediately in the path of 
their winds, and their consequent detraction from their usual path. 
The monsoon of Hindustan is, therefore, a local phenomenon, 
independent of that of Central Asia or nearly so, while the 
S W  monsoon of Eastern Bengal is probably apar t  of the greater 
movement which has its centre in the latter region. The focus 
towards which the monsoon of Hindustan flows, is the heated and 
dry region of the Punjab, which is the limit of the rains, and where 
they are comparatively light, not exceeding five inchee in the five 
months, from June to October, at  Mooltan.* 

The monsoon of Bengal usually lash to the first or second week 
in October, but northerly winds frequently begin to be felt some- 
what earlier ; the plains of Northern India being now cooled down 
by evaporation, while the sun ie retreating in Bouthern declination. 

Meanwhile the Southern part of the Coromandel Coast and its 
adjacent plains have received little or no rain, eince, as is well 
known, the SW monsoon is nearly exhausted of ite moisture 
by the Ghats and Table land of Mysore, and the still loftier 
hill-masses to the South that lie along the west coast, and form 
an interrupted prolongation of the Ghats. When, therefore, the 
air is no longer drawn from the south towards Northern India, 
the plains of Madraa still retain a high temperature and as  

The mean of the five years, 1862-66 ot Mooltnn ia given by Dr. Neil, the 
Meteorological Reporter for the Pnnjab, ns follows :- 

June , ..................................................... 0.50 
Jnly, .............................................. 1.76 
Aognst, .............................................. 1.74 
Beptember , .......................................... 0.50 
October, ............................................. 0 5 0  
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Prof. D o v e long ago pointed out, the southerly win& come 
round and blow towards them from the ESE or ENE, bring- 
ing the autumn rains. This is more especially the season of 
Cyclones in the Bay of Bengal, their frequency being about twice 
aa great as at the beginning of the SW monsoon. The retrover- 
sion of the monsoon is felt slightly in Orissa, as is shewn by 
the excess of the October mean over that of the Delta already 
noticed. 

~ F L U E N C E  O F  ELEVATION ON TTIE RAINFALL.-O~ this subject sys- 
tematic observations are wanting in Bengal, and although the list of 
stations here given, comprises a considerable variety of elevations, 
the stations present such differences of exposure that their registers 
are not comparable for the purpose of determining the effects of 
mere elevation on the quantity of the annual precipitation. It will, 
however, be of intereat to notice such differences aa they present, 
with due regard in each oase to those other circumstances which 
afFect the result ; and in so doing, I shall draw attention to the effect 
of the proximity of hilla in increasing the rainfall of stations lying 
to the windward, and the distance to which this iniluence appesra 
to extend, a subject to which I have already adverted in a cursory 
manner in the foregoing pages. In this discussion, I shall have 
occasion to adduce some data, which I have omitted from the 
general table on account of the ahort period over which the obser- 
vations extend. To eliminate, ae far aa possible, the effects of 
varying distance from the sea, and those due to the difference and 
force of the prevailing vapour-bearing winds, I shall consider 
separately the stations of Eastern, Northern a d  Western Bengal. 

The enormous rainfall of Cherra-punji at  an elevation of about 
4000 feet, has already been noticed. This is a little below the 
elevation of maximum precipitation determined by Col. 8 y k e s, 
for Southern India,* but whether the same elevation holds good for 
the Khaai Hills cannot be determined ; the only station with which 
a direct comparison of elevation can be made is Silhet, at  23 miles 
from the foot of the hills and less than 100 feet above the sea. 
Here the mean rainfall is, in round figures, 150 inches, that of Cherra 

Phil. Trans. 1860, g. 
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being 560 ins. Teria Ghat, immediately at the foot of the escarpment, 
a t  an elevation of 130 feet, would doubtless shew an amount inter- 
mediato between the two. I have already noticed the influence of # 

the hills in increasing the rainfall on tho plains to windward, and 
it is emy to soo that such an offcct must be produced wherever (as in 
this case) a steep escarpment directly faces the prevalent vapour- 
bearing wiud. 

This effect is two-fold, direct and indirect; direct since, as a 
physical obstacle, it must cause a piling up so to speak of the lower 
and more saturated strata of the atmosphere, and force them to 
an elevation at  which their temperature falls below the dew point, 
causing precipitation ; and indirect, since the vast quantities of 
water discharged from the hills and spreading themselves over the 
plain, present an extensive evaporating surface which may extend 
far beyond the region of the former influence. Such is the case in 
Silhet. I n  the rains, the whole region traversed by the SW winds 
in their passage from the Bay of Bengal, is covered ~ t h  broad 
flooded rivers, innumerable creeks and extensive jheele which occupy 
the whole intervening space, with the exception of the river, banks 
and the small elevations on which are built the villages. At this 
season, the whole country may be not inaptly described as an 
expanse of water. The atmouphere is, therefore, kept in a state 
constantly bordering on saturation, and to this fact, and not solely 
to the direct or (so to speak) mechanical effect of the hills, must be 
attributed.the high rainfall of Eastern Bengal. The following list 
of stations, all on the plains, and within 70 feet of sea level, with 
their distance from the hills, and their annual rainfall will shew the 
colllbined effecta of the two causes above noticed. 

Distance from Annual Rnin- 
the hills. fall. 

...................... Dacca, 100 miles. 75.23 inches. 
Bogra ,...................... 60 ,, 91.07 ,, 
Mymensingh ,............... 30 .. 108.03 ,, 
Silhet, ...................... 20 ,, 149.76 ,.. 

I now turn to the corresponding facts presented by the Himalayan 
nnd Sub-Himalayan stations. 
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Here again a direct comparison of the effects of elevation is 
impracticable, but the stations for which jC have registers are more 
numerous. Three of them viz. Darjiling, Rungbee and Rishap are 
situated within a few miles of each other a t  elevations respectively 
of 6950, 5000 and 2000 feet approximately; the positions of the 
two former stations have been described above ; the last is situated 
below Rungbee. The following is a comparison of the rainfall of 
each, the mean of the two years, 1868 and 1869. 

Elevation. Nean Rainfall 
of 2 years. 

Darjiling, .................. 6950 feet. 117.93 inches. 
Rungbee, .................. 5000 ,, 167.07 ,, 
Rishap, .................... 2000 ,, 104.95 ,, 

m e  two atations last mentioned lie on the exposed face of the hills, 
but they are, to some extent, shut off in a measure from the plains by 
a spur that reaches to 7000 feet, or 2000 feet above the higher of the 
stations. The effect of this is, however, as I am assured by Mr. 
0 1 a r k el less than might be anticipated, since the open valley of the 
Teestaand that of its lateral feeder, the Rungbee, afford a free passage 
to the SE mind, which pours up them, and from the head of the 
latter v d e y  is driven up the Sinchul ridge. The difference of these 
stations, at  2000 and 6000 feet, amounts to 60 per cent. of the rain- 
fall a t  the lower. I am now making arrangements, with Mr. 
C 1 a r k e ' s assistance, to establish a guage at  a greater elevation, 
where Mr. C 1 a r k e opines, the rainfall will be found to be heavier 
than at  Rungbee. Darjiling being to leeward of the Sinchul ridge 
has doubtless a lower rainfall, than a station at  the same elevation 
immediately above Rungbee would be found to have. 

Buxa in the Bhotan doars is stated to be about 2,490 feet above 
the sea.* In  1869, for which year alone I have its register, no 
less than 252 inches were measured at  this station. I t  presents the 

freest possible exposure, standing forward on the ridge of a spur that 
projects directly into the plains, but its excessive rainfall,as compared 
with the Sikhim stations, is no doubt in part due to its more easterly 
position, and I have considerable reason to believe that the rain- 

+ The mean of two boiling-point determinationa by Mqjor Cf o d w i n -  
A o s t e n .  

33 
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fall mas exceptionally heavy, as conlpared with that of Bengal go- 
nerdy ,  over an area which includcd Buxa. Julpigooree, the nearest 
station, 20 miles from the foot of the hills, and about equidistant *I 

from Darjiling and Uuxa, had in 1869 a fall of 164 inches, or equal to 
that of Rungbee, and Rungporo, 70 miles south of Buxa, had nearly 
100 inches or 15 inches above the ann~inl mean, while at Dajiling 
tho fall in 1860 w a ~  29 inche~  below the merage. I t  is dear, 
therefore, that any conclusions d r a m  from the registers of a 
single season may be extremely fallacious even for neighbouring 
fitations. ~ 

ima- I have not any returns for stations near the foot of the H' 
l a p ,  extending orer a s~fficicnt period to yield an approsimate , 
average, but the following fihew a cortain decrea~e of precipitation 
with increasing (listanre. . 

Distnnce. Annunl fall. 

Rungpore,. ................... 70 feot. 85.22 inches. 
Dinagcpore, ..........:....... 80 ,, 85'84 ,, 
Maldn, ...................... 130 ,, 51.81 ,, 
Rampore Bca~lliah, ............ 160 ,, 63.32 ,, 

This table exhibits irreguhities, such as do not appear in that 

of the stations lying betveen Dacca and the Khasi Dills, but 
the circumstances are not so uniform, and the stations do not range 
so nearly in the line of the prevailing moist wind. 

The stations of the group that I have termed Westorn Bengal, 
do not present any regular increase of eleration with uniform 
exposure. I have already adverted to the increase of rainfall on 
the SE face of tho Kurruckpore hills, over that of Bhagulpore on 
the plains near their foot. The elevation at  which the mean r d n -  
fall is estimatod to be 72 inches, is stated to be betwoen 300 and 
-1200 feet above the river valley, the mean elevation of which 
not fitated. The data, therefore, are too indobite to a h i t  of other 
than a general conclusion as to the effects of elevation. The 
data for Hnznrecbnugll at 2010 feet are more exact, but tIlure 
is no station with whicli it can be directly compared. 

As a conclusion, it may be stated that fio far ns omr data 
go, stations s t  4000 to 5000 feet present a higher ra i l l fd  than 
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those at lower elevations in similar circumstances of exposure, but 
the evidcnce is insufficient to shew whether this is the elevution of 
maximum precipitation, and there are other circumstances of posi- 
tion, apart from the character of the prevalent rain-bearing wind, 
a t  least equally influential in determining the amount of pre- 
cipitation. 

To sum up the principal facts educed in this cliseussion. 
The rainfall of Eastern Bengnl commences at an enrlier period 

and is on the whole heavier tliail in Westein Bengal at  stations 
equally distant from the sea, and at  equal elevations. 

The SW monsoon of Eastern Bengnl is probably due to the 
low pressure in Central Tibet, towards which the sat~lrated air 
from the Bay flows as SJV wind, traversing the hill plateau 
between Absaln and Cachar in its course towards upper Assam, 
whore the barrier of tho Himal~~ya ceases and allom it a passage to 
the north. Tho corresponding monsoon of lJTestern Bongal tends 
on the contrary towards tho heated plains of the Puiijaub, access 
to Central Asia being barred by the Himalaya mnge. 

Besides the regular rains of the SW monsoon, Western Bengnl 
receives a small precil~itation in the cold wcuther months, similar 
to the water raim of Central and Upper India, but less in quantity 
and regularity. I t  also receives spring rains, irregular in quantity 
and period of occurrence, which are probably due to an iuflolv of 
nloist air from the Bay towards Central India, the tomperature of 
which is then normally higher than that of any other part of the 
Peninsular. Tho autumn rains of Nadraa aro felt in Orissa as a 
slight prolongation of the regular rains. 
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MEAN RAINFALL TABLES . 
1.-ASSAM. 

Goalpara . Seebsaugor . 

-.- 
January, .......... 
February , . . . . . . . . . .  

........... March , 
April , ............... 

...... ....... Nay, ., 
June, ............... 
July, ............... 
August , ............ 
September, ...... 
October, ......... 
November, ...... 

. . . . . . .  Deoember, 
Year , ...... 

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

Year , ...... 

Gowhatty . Tezpore . 

Shillong . 

Nowgong . 

d 

6 

- 
23 
87 

2.13 
3.76 
8.18 

20.06 
13.44 
9.77 

18.42 
6.97 
1.82 

23 
95.88 

1.18 
2.43 
3.77 

10.15 
11.04 
15.56 
1487 
13.88 
11.13 
4.46 
1.29 

69 
90.45 

3 
3 
3 
3 
4 
4 
4 
4 
4 
4 
4 
4 ... 

C h e m  . 

Id 

; $ ; $  
A 6 4 ;  ... 

. 62 
3.64 
8.89 

36.71 
76.73 

118.90 
157.38 
80.U5 
60.47 
17.66 
3.10 
... 

569.02 

.--.-.. 

12 
12 
11 
11 
10 
11 
11 
11 
11 
11 
11 
11 
... 

Silhet . 

7 
8 
7 
7 
8 

10 
11 
10 
11 
8 
4 
4 ... 

d 

-2 
M 

. 23 
1.59 
4.89 

14.40 
25.04 
30.87 
25.94 
23.61 
13.19 
8.71 
. 82 
1 

149.76 

Cnchnr . 

. 68 . 99 
1.91 
6.84 
9.51 

13.83 
16.51 
13.06 
7.91 
3.10 . 82 . 92 

76.08 

13 
14 
13 
13 
11 
11 
11 
11 
10 
11 
10 
1 
... 

& 

* g z ;  .... 
. 60 

3.53 
6.09 

12.69 
16.12 
19.55 
21.58 
16.84 
13.90 
7.77 
1.03 
. 79 

123.39 

10 
11 
11 
10 
9 
9 
9 
9 
9 
9 

10 
10 ... 

9 
10 
9 

10 
10 
10 
10 
10 
10 
9 
8 
9 ... 

- 
1.40 
1.45 
3.05 
5.87 

11.01 
11.92 
15.08 
13.201 
11.17 
4.33 . 65 . 37 

79.50 

9 
9 

10 
10 
9 

10 
8 

10 
9 

10 
10 
10 ... 

. 70 
1.43 
1 
7.27 

10.92 
13.29 
13.08 
11.98 
6.82 
8/20 . 47 . 12 

70.76 

..... 
8 

10 
8 
9 
9 
9 
9 
8 
9 
9 
8 
9 ... 

. 42 

. 76 
1.84 
4.85 

11.72 
23.72 
21.33 
12.67 
10.93 
6.61 . 39 . 20 

04.44 

6 
6 
6 
6 
6 
6 
6 
5 
6 
6 
6 
6 
... 
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4.-TIPPERAH AND ABACAN . 

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

Year, ...... 

...- 
January, ........................... 
Febmary, ......................... 
March, .......................... 
April, ........................... 
May, ............................. 
June, ............................. 
July, .............................. 
Augnat, .......................... 
September , ...................... 
October, .......................... 
November , ....................... 
December , ......................... 

Year, ...... 

Tipperah . 

Calcutta Kridina- Moowheda- Je880re / / r . I bad . 

Noacally . 
- 

27 
46 

1.65 
3.95 
7.33 

12.61 
10.95 
10.33 
9.85 
6.47 
1.03 

01 
64.91 

77 
1.07 
2.28 
9.28 

11.61 
20.38 
17.11 
13.76 
10.4I 
7.04 
2.16 

06 
95.86 

12 
11 
9 
8 
9 

10 
11 
10 
1) 

10 
10 
11 
... 

Sandoway . Chittagong . 

10 
10 
9 

10 
10 
10 
10 
10 
10 
10 
9 
9 

... 

Akyab . 

......... 

0.63 
0.72 
1.22 
2.25 
6.43 

11.80 
13.33 
14.18 
10.36 
5.31 
0.67 
0.24 

66 04 

. 42 

. 83 
1.62 
4.31 
9 07 

21.27 
16.59 
19.65 
14.94 
7.9U 
1.79 
. 04 

98.33 

32 
32 
32 
32 
32 
32 
32 
32 
32 
32 
3% 
32 
32 

12 
12 
11 
13 
13 
13 
13 
13 
13 
13 
11 
11 
.. 

. 61 

. 99 

. 77 
4.91 
8.33 

11.81 
9.13 
9.70 
7.94 
6 16 
. 44 
. 22 

60.04 

-.-...-..... 

. 37 
1.62 
1.31 
6.46 
9.49 

23.98 
2264 
23.04 
13.01 
5.93 
2.30 
. 65 

108.47 

. 10 
9 
9 
9 
7 
6 
7 
9 
8 
8 
7 
9 
... 

11 
11 
10 
11 
12 
12 
12 
12 
12 
12 
10 
10 

.- 

. 38 

. 43 

. 37 

. 49 
1 38 
8.OU 

65.16 
65.75 
41.73 
24.97 
14 67 
6.21) 
. 21 

.. 

13 . 

219.45 
... I 

11 
10 
11 
10 
10 
10 
10 
11 
10 
11 
9 

11 

. 93 ' 14 
1.20 14 
2.41 / 13 
4.17114 
9.231 14 

10.23 14 
9.57 1 14 
8.53 14 

... 

6.11 . 26 
. 12 

0.14 
. 

0.24 
1.35 

1401 
55.32 
6460 
5136 
30.91 
17.09 
1.16 

14 
12 
13 

5 
5 
5 
4 
6 
5 
5 
4 
4 
5 
3 
4 

236.07 ... 
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January, . . . . . . ... . . . . . . .54 

February, ... . .. . .. . .83 

March,. . . . . . . .. ... . . . . . . .48 

April ,.................. 1.03 

3fny, ... ... ... ... ... .. 2.83 

June, ... ... .. ... .. ... 8.58 

July, ...... ... . . ...... 11.57 

August, .. ........... 11.18 

September ,........... 8.42 

Odober ,............... 5.34 

November, ... ... . .. .. . .04 

December, ... ... ... .. . .09 

Year ,...... 50.93 

Ranigunge. Burdwan. Bancoorah I I 
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9.-OBISSA. 

6 
0 

8 
t-l 

Balsrore . 

January. .................................. 
Febmary. ............................. 
Maroh. ................................ 
April. ...................................... 
May. ...... , ............................ 
Jnne. .................................. 
July. ..................................... 
August, .................................. 

.............................. Beptember. 
October. ................................ 
November. ................................ 
December. ................................. 

=SU .......... 1 

Cnttaok . 

Jaonnry , ............ 
February, ............ 
March , ................. 
April, ............... 
May, ............... 
June , ................. 
Joly, .................. 
Augnat, ............... 
Beptember, ............ 
Ootober , ............ 
November, ............ 
Deoernber , .............. 

Year, .... 

d 
$ 
k 

Pwree . 

-2 
t-l 

tlnmbnlpore . 

i g f 
& 

1.18 
1.82 
2.16 
2.34 
4.96 

12.8.2 
8.94 

12.62 
13.86 
7.42 
8 

68.45 

U M U  

10 
10 
10 
9 

10 
10 
10 
10 
10 
10 
8 
9 ... 

--......... 

. 48 

. 61 
1.16 
1.39 
1.69 
9.60 

11.04 
11.22 
8.99 
6.63 . 9J 
. 76 

53.27 

12 
12 
12 
10 
10 
10 
10 
9 

10 
10 
11 
10 
... 

. 11 
1 . 66 
1.40 
2.63 
7.95 
9.04 

12.45 
9.59 
7.43 
1.21 
. 91 

54.83 

18 
13 
13 
12 
12 
12 
13 
13 
13 
13 
12 
13 
.. 

. 19 
-68 . 48 . 26 

1.31 
9.99 

13.22 
10.27 
6.38 
4.79 
... 
. 16 

47.65 

6 
7 
5 
6 
6 
7 
7 
6 
7 
8 
6 
7 ... 
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SECOND LIST OF BIRDS OBTAINED IN THE KHASI AND NORTE CACH.~R 
HILL RANGES, INCLUDING THE QARO HILIB AND COUNTRY AT TIIEIR 

BABE IN THE MYUENSINQ AND SYLHET DISTRICTS,-~~ MAJOR H. 
H.  Q o D w I N-A u s T EN,  F. R, G.  S., Deputy Superintendent 
Topographical Surrey of India. 

[Received 23rd June, 1870; read 6th Jnly, 1870.1 

During the past field season (1 869-70) I have been able to 
make another collection of birds from the above hills. I t  includes 
some 148 epecies, and forms an addition to the list, lately published 
in this Journal (see p. 91). The greater number of the birds were 
collected upon the southern base of the Khasi and Qaro Hills, and in 

'' 

the Qaro Hills themselves; it contains, therefore, fewer novelties, and 
the species are for the most part well known ; especially is this the 
case with the Grallatores, nenrly all from the beels of Sylhet and 
Mymensing. We find here the same species aa are to be got to tlie 
west of the Brahmaputra ; nevertheless I have recorded every bird, 
whether common or not, shot by my assistants, the collector, or 
myself, and otrly these have been brought into the list, thus many 
very conimon birds do not appear in it at  all. Those enumerated 
hsve been identified in " J e r d o n  ' s Birda of India," or compared 
with the collection in the Indian Museum, Calcutta, with B l y t h ' s 
descriptions in the Journal of the Asiatic Society of Bengal, kc. 

For a few birds, obtained on the north Cachar side, I am 
indebted to Mr. W. R o b  e r t, Assistant Surveyor, who, I am 
glad to say, haa commenced to form a collection of his own, and 
who will I trust add many more and new hirds to the present list. A 
Surveyor has h e  opportunities afforded him of forming a collection 
in any section of Natural History, and if he only cany on this work 
for several years, must make this a very ~aluttble and complete one, , 
for he visits every kind of pound at successive elevations. Thus 
Mr. N. A. B e 1 1 e t t y has added many birds that I did not ob- 
tain or see myself, and in the same way, Mrs. B e 1 1 e t t y, remain- 
ing at the Head Quarter Camp, added a number brought in by s 
collector, and identified the same as well ns a p e a t  number sent in 

by myself and those working iu tllc ]fills. I ]lave every hope that 



tho desiro, expressed in my first paper on the birds of these hills, mill 
be fulfilled, and that the list now conimenced, will be greatly added 
to through the agency of the members of the Survey party, pro- 
vided the Survey should continue to exist in these days of reduction. 

Bosides the birds recorded in the list, there are othem in my col- 
lection of whose identification I am still doubtful, and two or three 
may prove new ; I wae unable to find them among those in the In- 
dian Mueeum. I, therefore, refrain from any remarks or deacrip- 
tions, until I shall have an opportunity of comparing themkith 
collections in England, the British Museum, kc. Among the species 
not yet identified, I may mention a Drymoipua, Suya, Siyhicc, Pel- 
lornallrn, Stachyria, Phylloecopus and Diburcc, this last may be T. 
lutementria, H o d g s. 

J e r d o n ' s  No. 
No. 2. OTO~YPS CALVUS, S c o p o 1 i. 
Some six or eight were together at  Chatak. 
2Oa. HIERAX MELANOLEUCOS, B 1 y t h. 
Length By, wing 4.2", tail 3.2", tarsus 1.0", bill a t  front 0.42" ; 

obtained for me by Mr. W. R o b e r t, Assistant Surveyor, near 
Lukhipur, Cachar. 

24. ACCIPITER NISUS, L i n n. 
From Mymensing. Length 14", ex. 26!jR, wing 9", tail 7f", tarsus 

2f". 

30. Aemu HAsTaTa, L e s s. 
On the plateau near Nongkulong (1,500 feet), West Khasi. The 

feet and cere are dull yellow. L. 26&", ex. 60N, m. 20N, t. 10", tr. 5", 
bill at front 2t," spread of foot with claws 5.2". 

40. PANDIOH H A L ~ T U S ,  L i n n. 
L. 21n, ex. 58&", w. 16f1, t. 9". - Terin Glit~t. 
41. P o ~ ~ o m u s  ICHTHY~TIJ~,  H o r s f. 
42. HALIBTUS FULVIVENTER, V i e i 1. 
Both this and the previous species were breeding in Mymensing 

in December and January. 
51. CIRCUS SWAINSONII, A. 8 m i t h. 
Irides bright yellow, legs and cere yellow. Length 19$", ex. 40", 

w. 13&", t. 99", tr. 29", bill at  f. )", mid toe aud clew == 1& inch, 
spread of foot i". - From Mymensing. 
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53. O~acus arELAnoLEucua, Q m e 1 i n. 
L. If*", ex. 42', w. 14", t. g i n ,  tr. 3.V, mid toe and claw 23; 

cere dark yellow ; from Bolagunj, Sylhet. I 

72. KETUPA C ~ n o m s ~ s ,  Q m e 1. 
- 8 1. Nmox a o a ~ ~ ~ a m s ,  a f f 1. 

85. HIRUNDO DAUBICA, L i Il n. 
Gpecimene of the three last named speciee were obtained at 

Mymensing. 
89. C o r n  SIIPENSIS, (3 r a y. 
Breeding in January at  8hirshang in banks of the Lumesearg 

River. L. 12*", w. 8fB, t. qn, tr. 0.7", bill at  f. 0.5". 
109. C n ~ ~ r n a a u s  ALBONOTATUS, T i o k e 1 1. 

1 

The first primary haa a white spot on tho inner web only, and ie 
also faintly mottled at  tip. 

119. &ROPB Q ~ I C O U ) E ,  v i e i 1 1. 
Ear coverte dark brown, tail exceed0 end of wings by 14 inches. 

L. B f ,  w. 4.2", t. 3.4", tr. 1.4", bill a t  f. 1.3". several qecimene 
obtained in the topee of trees a t  Agtwkote, W. Shushang, Mymensing 
district. 

129. H m o n  mms, B o d d. 
L. l ln ,  ex. 16.7", w. 4.7", t. 3.5", tr. 0.7", bill at  f. 2.25"; foot of 

hills near Gylhet and Mymensing. 
141. Hrnaoc~eah CORONATA, B o d d. 
8.-L. 36f, ex. 41", w. 14.5., t. 13-5", tr. 2", billatf. 5 6 ,  casque 

depth at  baae St", its length over top 7", bill from gape 63". 
9.-L. 36: ex. 42.5: w. 14", t. 13", tr. 2.0; caeque depth at  base 

a#", casque over top 6+", bill from gape 6 g .  
Orbital skin waxy white, bill waxy pale ochre with a black lon- 

gitudinal mark in h n t .  J e r d o n remarks that the black patch 
does not extend to the upper mandible ; in my specimens i t  does so 
markedly. I was at  first inclined to think that the species was ' 
H. albirortris, but ita much larger size distinguishes it from that 
speciee. 

I shot both sexes in the west Ehasi Hills, West of Pnndengru 
in the demo forest, on the same tree which was frequented by these 
birds for the fruit then ripe. 

148. PALBORNM TOBQUATIJ~, B o d d. - Ohatak. 
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172. ~ E O I N U S  OCCIPITATIB, V i g 0 I' 8. 

9 .-L. 1 It", w. 5#", t. 44", tr. I&", bill at f. 1-28". 
As the description of a female has not been given by J e r d o n, 

I give it here. Head grey with feathers centred dark grey, rufous 
and grey a t  chin, brest dull green; primaries and secondaries 
spotted on inner web with white ; tail black, tinged green on 
outer edge of web and faintly barred ; back yellow green, strong 
on upper tail coverts ; legs plumbeous. 

178. MICRO~EBNUB PHAIOCEPB, B 1 y t h. 
From Lukhipur, Cnchar. 
180. BRAOHYPTERNUS AUBANTIUS, L i n n. - Mymensing. 
188. Ymx T o a a m ,  L i n n .  
W.3.3", t. 3.1",tr.0.75",billatf.0.58". 
197. X A ~ ? T H O ~ I N D I ~ A ,  L a t h. - Chatak. 
199. CUCULUS  ANO OR US, L i n n. 
Shot in Mymensing District in a fine tope of trees on the bank 

of the Ubda K6li river in April. The call was not so low 
and soft as that of the European bird, or the Cuckoo heard in tho 
Himalayas and Khasi Hills ; it was quite harsh compared to it. 

203. c u c a n s  mcaoPTERus, G o  u 1 d. - Chatak, in April. 
One specimen measure8 : L. 13: ex. 2 1 r ,  w. 7 g", t. 6.5", tr. 0.9", 

bill at  f. 0.95"; another specimen : ex. 22", w. 8", t. 6-25., bill a t  
front 0.98". 

The note of this bird ie a repetition of the sound, ta-koo, ta-koo, 
with an intervening pause, quite different from the familiar note 
of the Cuckoo, C. Canorue.-One specimen was much larger than the 
other. The first wae of a fine r i d  brown grey with a purple gloss, the 
other dull and grey ; the rufous tinge on side of upper breast and 
neck was also absent in this last. I a u  inclined to think that C. 
rniwopterua and etriatue are not to be separated, one being only 
a finer larger bird than the other. 

217. C ~ T R O P U S  RUPIPENNIB, B 1 y t h. - Teria Ghat. , 

224. ARACHNOTHEEA PU~XLLA, B 1 y t h. 
Wg. 2.7", t. 1.8; tr. 0'6Ba, bill at f. 1-42'. Hemeo Pe&k, N. 

Cachar Hills. 
232. LEPTOCOMA ZEPLONICA, L i n n. 
Length 4", w. 2", t. 1.3; tr. Om52", bill a t  f. 0.7". 
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234. ARACIINECHTIIRA ASIATICA, L a t h. ? - Teria Ghat. 
238. DICLEUM MINIMUM, T i c k e 1 1. 

Length 3.1", w. 1-75", t. 0.75", tr. Oa42", bill a t  f. 0.34". Bill grey, 4 
pale a t  base. Oaro Hills. 

257. LANIUS ERYTHRONOTUS, V i g o r 8. 

Length 93", ex. 11 tw, w. 3)", t. 4f", tr. 1 &". Mymensing. 
259. LAXIUS moarcEp8, F r a n k 1 i n. 
261. L . ~ I U S  CRIBTATUS, L i n n. 
L. 7$", ex. 10&", w. 3#", t. 3&", tr. 0.85", bill a t  f. 0.6". 
276. PERICROCOTUS PEREQRINUS, L i Il Il. 
L. 5$", ex. 8hW, W. 207"~ t. 3", tr. 0,6", bill a t  f. 0.37". - Mymensing. 
283. Blrnn-QA REMEER, T e m m. - Qaro Hills. 

-1 
307. CYORNIS RUFICAIJDA, S w a i n s o n. 
L. 54", w. 2-8", t. 2.4", tr. 0.68", bill a t  f. 0.4". North Cachar. 
Above olivaceous, with tinge of rufous on lower back ; tnil rrlaty 

with pale brown edges ; chin and throat dull white ; breast rusty 
brown, oily white on abdomen and sullied with green. 

324. E R Y T H R O S T E ~ A  PUsILLA, B 1 y t h. 
L. 4fU, w. 2.3", t. la6", tr. 0.6Bn, bill a t  f. 0.3" ; legs reddish fleshy ; 

procured a t  the base of the Oaro Hills. 
3500. ZOOTHERA MARQINATA, B 1 y t h. 
L. 8&", ex. 143", w. 43N, t. 3", tr. l.O1', bill at f. l .On,  legs fleshy 

I 

grey, bill black ; from the bsse of West Khasi Hills. 
352. OROCETE~ ERYTHROQASTRA, V i g 0 r 8. 

W. 4.8", bill at f. Oe8", tr. 1.1". - North Cachar. 
355. QEOCICHLA CITRINA, L a t h a m. 
Obtained a t  Asalli and in the Qaro Hills. Length 8&", w. 4-5", 

t. 3.0n, tr. 1.3", bill a t  f. 0'7". 
363. MERULA OASTANEA, o u 1 d. 
Length lo", ex. 14") w. 5&", t. 4&", tr. 1#", bill at f. 0.8", legs dull 

yellow, irides dark brown. Tura range, Oaro Hills. I 

371. OREOCINCLA DAUMA, L a t h. 

Length lo&", w. 5&", t. 4", tr. 1.4". 
373. PARADOXORNIS PLAVIROSTRIS, (3 o u 1 d. 
Length 9", ex. 9P", a. 3+", t.  4", tr. Ifw, bill from gape in. 
Obtained in the high grass of the jheels near Bolagunj in Decem- 

ber. Several were then seen. 011 passing through tho same gmuntl 
in April, I found it quite common, aud it evidently breeds there. 
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384. ~ m s o n n m c ~ u s  R ~ L U S ,  B 1 y t h. - Garo Hills. 
387. TBICHASTOVA ~ B O T I I ,  B 1 y t h. 
Irides red brown, legs pale fleshy. Length Gt", m. 3", t. 2.1 ", 

tr. Oa95", bill at  f. 0 65". Foot of South Garo Hills. 
390a. T U R D ~ U S  BBEVICAUDATU~, B 1 y t h. 
From South base of Khasi and Garo Hills. The under tail co- 

verts are very rufous, feathers of the head and neck very large and 
scale-like, centred paler and edged darker brown. Secondaries 
and larger coverts tipped with pale rufous ; above umber brown, 
grey on the chin and upper throat. The type specimen in the 
Asiatic Society's Museum is much faded. 

403. POMATORHIX~US LEUCOOASTER, G 0 U 1 d. 

From West Khasi Hills. Irides red buff, bill yellow. 
Length Yf, ex. 9$', w. 4-15", t. 4.3", tr. 1 -4", bill at  f. 1.1 5", bill from 

gape 1.3", hind toe 0.62" and claw -48" = 1 eln, spread of foot 2.15". 
405. POMATOEHINUS ERYTHBOOEXYS, G 0 U 1 d. 
West Khaai Hills, December. Irides dark red brown, legs and 

bill pale grey, one specimen had greenish grey legs. One specimen 
measures: Length 10.5", ex. 12", w. 3.9", t. 3.9", tr. 1.6", bill 
at f. 1.6" ; another specimen : Length 10.5", ex. 12.5", w. 4-211, 
t. 4-3", tarsus and bill the same as in the last, bill from gape 1.9" 
in both. 

409a. GARULAX OULARIS, hlc L e 1 1 a n d. 
This rare bird was procured at  Lukbipur near Cachar ; it appears 

that only two specimens have been obtained in Assam, one by 
MC L e 11 a n d, and another by Dr. J e r d o n who sent it 
to Mr. G o u 1 d ; it is figured and described in the '' Birds of Asia." 

Length 9f", w. 3.8", t. 4ft', tr. 1.52", bill at f. 1.02". 
41 0. Gaal tu~ax EUFICOLLIS, J a r d. and 6 e 1 b y. 

. Length lo", ex. 1 l v ,  w. 3.7", t. 4.2", tr. lV45", bill at  f. 0.7" ; the 
tail is distinctly barred. From base of Garo Hills. 

439. CEATARRECEA E~RLEI, B 1 y t h. 
Hind toe and claw O.8", spread of foot 1.8". Mymonsing slid 

Sylhet, very common in the grassy parts of those districts. 
410. MEGALVRU~ PALUSTRIS, H o r s f. 
The tail is distinctly barred, and the brorrst ci~lcl flanks nro 

streakcd with brow11 rathor t l ~ r r ~ ~  syollad. 
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441. CHBTOBNIB BTRIATUB, J 0 r d 0 XI. 

Length 73", w. 34": t. 3.6", tr. la15", bill a t  E -52" ; rather amallor 
than the dimensions given by J e r d o n. Irides pale umber. d 

417a. IOLE VIBESCENB, B 1 y t h. 
Wing 3.2", t. 2.9", tr. 0.62", bill from gape 0.82". Lukhipur 

near Cachar. 
463a. PHYLWBNIB  EMCH CHIN EN BIB, L a t h. 
From Kylas. Peak or Chickmung, Qaro Hills. 
484. PRATINCOLA LEUCUEA, B 1 y t h. 
Length 5#", ex. 8", w. 24", t. 2". I n  reeds and grass bordering 

rivers in North Mymensing district. 
486. PRATINCOLB FEEREA, H o d g. - C d a r .  
487. RHODOPHILA MELANOLEUCA, J e r d 0 n. 
8 Sp. Length 6", ex. Bf", w. 2.6", t. 2.7", tr. 0-8") bill a t  f. 0--12". 
3. Sp. ,, 5Q", ,, 7$", ,, 2.45", ,, 2-55", ,, 0.8", ,, ,, ,, 0-5". 

Obtained at Chatak and to the North of Mymensing. 
603. RUTICILLA FRONTALIB, V i g 0 r a. 
Wing 3.Gn, t. 3", tr. 0.9", bill at  f. 0.42". N. Cachar. 
5 12. CALLIOPE KAXTBCHATKEN~I~, m e 1. 

Length 6", ex. 84", w. 3," t. 2.3", tr. 1.15", bill at  f. 0-45." Bill 
grey, legs pale g e y ,  iridea dark brown. Mymensing. 

5 13. CALLIOPE PECTORALIS, (3 o u 1 d. 
Length 6&", ex. 9", m. 2$", t. 23", tr. 1&". Mymensing. 
5 14. C Y A N E ~ L A  SWCICA, L i n n. 
8 Sp. Length 6", ex. 8 r ,  w. 3", t. 2&", tr. 1.1". This female 

bird was dark ashy above with a tinge of brown. Mymensing. 
5 15. ACROCEPHALU~ BRrrrvKESCENB, J 0 I! d 0 n. 
Length 8", ex. lo", w. 3&", t. 3&'. - N. Mymensing. 
516. A. DUltETORUM, B 1 J' t h. 
Length 5", ex. 7", w. 2.35", t. 2.3", tr. Om9", bill from gape 0.7". 
- Chatak. 

517. A. AGRIOOLU~, J e.r d o n. 
Length 5#",- ex. 6f", w. 2.2", t. 2'4", tr. 0.95." Irides pale ochre 

yellow. Bill grey above, pale below, legs pale fleshy. - Chatak. 
5 18; ARUNDWAX OLIVACEUS, B 1 y t h. 
Longth 7.5", ex. 9-75", w. 3-15", t. 3*5", tr. lm2", bill at  f. 0-6" ; 

l o p  pale grey, bill fleshy below, tail distinctly barred. - Chatak. 
520. LOCUSTELLA CERTIIIOIA, P a 11 a s. - Cherra Poonjeo. 
Wing 5.4", tr. 0'9", bill at f. 0.5". 
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530. ORTHOTOJ~U~ LONOIC.~UDA, C) m e 1.-N. Nymensing. 
532. PRMIA FLAVIVEXTRIS, D e 1 1 e s s e r t. 
Wing le85", tr. 0.75", bill a t  f. 0.45"; in high reedy grass near 

the rivers. North Mymensing. 
555. PHYLLOSCOPUS FUSCATUS, B 1 y t h. 
1 specim : Length 5", ex. i.5", a. 24", t. 2", tr. 0.9", bill at f. 0.35". 
2 specim: Length 5", ex. 6", w. 9.5", t. 2'25", tr. Oa9", bill at  f. 0.4". 

Tail very indistinctly barred ; 1st quill is 0.7" shorter than the 2nd, 
the 2nd-0.4" than the'3rd, 4th quill the longest, 5th and 6th 
sub-equal. Among high reeds in beela between Bolagunj and 
Chatnk, Sylhet Ilistrict. 

558. Pan. LUQUBRIS, B 1 y t h. 
Length 5", w. 2.3", tr. 0'8", bill at  f. 0.37"; 1st primary 0.19", 

2nd 0.65" longer ; leg6 greenish grey ; bill at base below pale yellow. 
560. P m o s c o ~ u s  V I R ~ D ~ ~ S ,  B 1 y t h. 
From high grass in beels near Chatak. 
577. ABRORNI~ A L B O ~ U L A R I ~ ,  H o d g. 
h n g t l i  3i)", ex. 5.0", w. 1.8", t. la8", tr. OS62", bill at  f. 0.16". This 

rather rare bird was seen several times in the forest on the slopes of 
Kylas or Chikmung Peak, Garo Hills, genernlly lorn among the 
boughs, not confining itself to the tops of the trees, m many allieil 
species do. 

593. B m m s  VIEIDIS, G m e 1. Mymensing, t c .  

645. PARUS CINEREUB, V i e i 1. 
J e r d o n in his description does not allude to the tail feathers of 

this bird. In  my specimen, from the base of the Garo Hills, tile 
centre tail feathers are dark slaty, the rest edged cinereous ; the 
outermost are white, penultimate white on inner web for half an 
inch and tipped with the same color ; the astapenultimate with a 
very small white spot on the inner web. Length 5&", ex. 8iU, 
w. 2#", t. 23", tr. 0.65", bill at  f. 0.4". 

686. ACRIDOTHEMS PU~CUS, W a g 1 e r.-Shuthang, Mymensing. 
696. P~oceus  BENGALENSI~, L i n n.-Hylakancly, Cachar. 
702. YIJNIA A ~ I C A U D A ,  H o d g. 
Length 5fn, ex. 6)", w. 2.1", t. 1.6", tr. 0'6", bill at  f. 0.4"; irides 

dark red brown, legs grey. West Khasi Hills. 
35 
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70G. PASSER Ihnrcvs, J a r d. and S e 1 b y. 
71 i. EJIUEHIZA B I ' O D O C E P I L U ,  P 8 1 1 8 8. 

This bird was common in the marshes between Chatak and Bo- 4 

lagunj in April. Length 6", w. 3", t. 2.7", tr. Omi5", hill at  f. 0.4.5". 

720. EXBERIZA PUSILLA, P a 1 1  a 8.-Foot of Garo Hills. 
A very large spccimcn measured : Length 5?, ex. 81-", TT. 3", 

t .  2v, tr. 0.7", bill at  f. 0.37". A smaller spec. has m. 2.5", t. 2 q .  
723. E ~ S P I ~ A  ACREOLA, P a 1 1 a s. 
Ilongtll about 6", w. 3.05", t. 2 4", tr. Oe85", hill at  f. 0'5". Bill and 

l e g q a l e  fleshy, the formor paler abovo ; the dark brown collar men- 
tioned by J e r d o n was conspicuous in the specimen I obtainetl 
in December at Sonningunj, Sylhet district. 

7.54. MIRAFRA ASSAMICA, M c L e 1 1 a n d. 
Length 6", ex. lo&", w. 3.2", t. leg", tr. O.gn, bill at  f. Oa6", hind 

toe and claw 0.8". Mymensing. 
i i 2 .  Cnoco~us P n m s ~ c o m n c s ,  L a t  h a m.-Mymensing. 
774. OBMOTRERON BICINCTA, J e r d o n.-From Cllat~k, Sylhet. 
Length 10.5", ex. 18", m. 5&", t. 3.5", tr. 0.7", bill at f. O%5'. 

Under tail coverts pale, slightly streaked with dusky. 
780. CARPHOPHAOA SPLTATICB, T i c k e 1 1.-Gar0 Hills. 
788. COLUMBA NTERJIEDLA, S t r i c k 1 a n d.-Mj~nensing 
793. T u n ~ u n  arEENa, S y k e s.-Tihasi hills. 
Length 14", ex. 20n, m. 7", t. 5", tr. 0 9 ,  bill at f. 0.7". 
796. T u n ~ o a  RI~ORIA, L i n n. 
803. PAVO cnrsTmus, L i n n. 
Commom in Mymensing at  the base of the Garos, and rcry nu- 

merous about the villages in the higher part of the Bhunshilng arr 
Sumesang river, quite in the heart of the hills. East of the Mois11 
Kulla and oven of the Mahadeo river this bird is not seen: I . 

have never heard them at the base of the Ichasi Hills near Tericc, 
and if there are any there they axe very scarce indeed. The South 
base of the Garos may be said to mark t,he estre~nc Easter11 range 
of the Indian Bird. 

803a. POLYPLECTRON TIBIT-, L i n n. 
81 1. GALLOPHASI~ HORSFIELD~, G r a y. 

812. GALLUS FERRCGINEVS, G m e 1. 
Occurs up to 4000 feet in the Burmil range". 
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823. ORTYOORNIS QULARIS, T e m m i n c k. 
I have seen a specimen shot by Lt. R. B e a v a n  on the Cherra 

Punji plateau; a pair brought up a brood in the garden at  &I- 
maville in the same place last summer, 1869. I t  is curious to find 
this bird, with a habitat in the swampy grass jungle at  the base of 
the hilh, ranging so high as 4000 ft. 

83 1. EXCALFACTORIA cXfIXENSI8, L i n n. 
This handsome little game bird comes in at  Cherra about August. 
825. ARB~RICOLA RUFOQULARIS, E 1 y t h.-North Cachar. 
Length 9%, w. 53", t. 2fW, tr. 1.5", bill at f. 0.7". 
825a. AR~ORICOLA ATROOULARIS, B 1 y t h. 
Tura Range, Qaro Hills. Length 9)", ex. l6&", w. 6iw, t. 2&", 

tr. I%", bill at f. Om65", 
843. GLAREOLA LACTEA, T e m m. 
845. CHARADRIUS LONQrPES, T 0 m. 
846. ~EGULXTIS LESCEENAULTII, L e s s o n. 
849. E. PHIT.T.TPENSIS, 8 c o p o 1 i. 
854. C H E ~ S I A  INORNATA, T. and 8 c h 1 e g. 
855. L o ~ ~ v a r r ~ u n s  GOENSIS, m e 1 i n. 
867. HOPLOPTEEUS VENTRALIS, 0 U V i 0 r. 
870. QALLINAQO STEW, T e m m. 
Length 44", w. 4Zn, t. 2.3", tr. la18', bill at f. 2.3'. I &st observed 

this bird on the 5th April solitary on the edge of a stream flowing 
through the marches between Chatak and Bolagunj ; several were 
flushed and I bagged a couple, one of which I observed running 
along the muddy edge of the water like an Actktis, which I at first 
took it to be ; they were by no means wild, flying a short distance 
and ~et t ing by the water up stream. Proceeding and shooting along 
t.he same river 12 days after I did not see one, they had evidently 
all passed to the north. 
871. GALINAGO sco~o~acwns ,  B o n n. 
872. QUAGO ~ALLINULA, L i n n. 
884. TRmaA SUBXINUTA, L e i S 1 r. 
885. TEINOA TE~~JIINCKII, L e i 8. 

891. ACTITIE OLAREOLA, m e 1. 
892. A m r e  OCHROPUS, L i n n. 
893. Ac. HYPOLEUCOS, L i n n. 
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A large white spot on the inner webs of all the primaries except 
thesrst;  the secondaries barred white, three last with a dusky 
spot, the last has a nhite spot on inner ~ e b .  

894. TOTANUS OLOTTIB, L i n n. 

901. HYDROPIIASIILNUB CHIRUROUS, S c o p. 
902. Po~PEYRIo POLIOCEPEALUS, L a t h a m. 
905. OALLINULA CHMROPUS, L i n n. 
907. GALLINITLA PHCENICURA, P 0 II n a t. 
Length 13&", w. 6.2", t. 3", tr. 2.6", bill at  f. I$", mid toe and claw 

2.9", hind toe and claw 1.2". I n  the specimen I got in M p e n s i n g  
there is a marked black Line down the side of the neck, in immediate 
contact with the white of the front part. 

923. ARDEA CMEREA, L i II U. 
924. ARDEA PURPWU, L i n n. 
926. HERODIA~ EOREITOIDES, T e m m. 
929. B u ~ n u s  c o a o ~ ~ u s ,  B o d. 
930. ARDEOLA LEUCOPTERA, B o d. 
931. BUTORIDES JAVANICA, H o r s f. 
932. ARDETTA FLAVICOLLIB, L a t h a m. 
Length 21", ex. 29", w. 8", t. 2", tr. 2'65", bill at f. 3'3", hind toe 

2.3 + claw '55 =; 2.85". Bill and cere madder brown, irides red 
brown with a narrow ring of pale yellow ; legs dusky red brown. 
The mid toe and claw is somewhat longer than the meqsurement 
given by J e r d o n, exceeding it by 0'35". 

933. AEDETTA CINAXOMEA, G m e 1. 
934. ARDETTA SINENSIB, O m e 1. 
938. T ~ T A L U ~  4EUCOCEPHBLUB, G XI 0 1. 
I n  the specimen obtained in January, I noticed that the prima- 

ries and secondaries were not all of the same shade of color, the  
contrast being very marked. The first five primaries were glossy 
purple black, the next five glossy green. The first two secondaries 
purple black, three next glossy gveen, then three of purple black, the  
neat five glossy green, and remainder of the seoosdarie~ of a b h k  
tinge. This probably marks the succession of growth of these 
large feathers during the period of moulting and the difference of 
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tint is due to tho difference in age ; one sot falling out in this re- 
gular order and corning to maturity beforo the next are ready to 
fall out. J e r d o n does not notice this difference of shade, and 
it may have been peculiar only to this one bird, as I only obtained 
one specimen. 

940. ~LNASTOMUB 08CITU8,  B 0 d. 
942. Gmom~cus  P A P I L L O ~ ,  T e m m. 
The whole back has a metallic tinge ; the lower parts are pula 

blackish brown, the under tail covorta glossed with bluo k e e n  ; 
legs dull pale lake. Shot in December in Mymensing district. 

943. F A L ~ E L L U S  IONEUB, G m e 1 i n. 
951. NETTAPU~ COROMANDELIANUB, C )  m o 1 i n. - Sylhet. 
952. DENDROCP~RA AWBUREE, 8 Y k 0 8. 

954. CA~ARCA a r r r u ,  P a l l a s .  - Mymensing. 
957. SPATULA CLYPEITA, L i n n. 
959. ANAS PCECILOBIIYNCIIB, P e n n a n t. 
961. CUULELABMUB BTBEPERUB, L i n n. - Mymensing. 
964. Q m a ~ u m u u  C R E C ~ ~ ,  L i n n.* 
965. Q ~ R Q ~ U L A  CIRCU, L i n n. 
972. Mmous CABTOR, L i n n. 
In Decembor this bird is generally to be soen on the deep reaches 

of water on tho larger rivers above their debouchmont into the plains. 
8 Length26", ex. 38&", w. l l f ,  t. 6*, tr. 2k", bill at  f. 2". Irides 

dark brown ; in the femalo tho bill is pale purplo, lege dull orange. 
980. XEMA BRUNNICEPH~LA, J e r d o n. 
984. HYDROCHELIDON ~ I C A ,  8 t e p h e n s. 
985. 8-A AURANTIA, G r 8 y. 
1005. GBACTJLU~ C A ~ O ,  L i n n. 
Very numeroas in the deep pooh on the Sumewary River near 

Rywick, Qaro Hills. 
1007. Gaacaus JAVANICUB, H o r s f. 
1008. PLOTUB MEULNOOAUTE~, G m e 1 i n. 

J e r d o n dooa not make referenoe to tho large patch of glossy green 
on the side of the head; tho fine whito line running from eye ond bound- 
ing this patch below, while another Cane8 upward from the baeo of bill over 
the name green patch. 
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[Received and read, 6th July, 1870.1 

A short vieit to the Malay Peninsula, during tho latter part 
' of 1869, gave me an opportunity of observing a portion of the 

fauna of that country. While staying at  Penang. and on a short 
trip into the IVellesley Province, I noticed among others a large 
number of birds, which seemod to me to powass great affinities to 
Indian forms, but a t  the same time to exhibit some peculiarities. 
Knowing that this part of the Malayan count1.y was aa yet very 
little explored, but not being able to prolong my stay in that 
locality for ercn a few days, I engaged a collector for about a 
month, and sent him into the interior of the Province, instructing 
him to direct his attention especially,-a~ far as birds were concerned, 
-to the smaller kinds. After my return from Malacca and Singa- 
pore, I found that the trial was not quite without success, and I 
met my collector with more than 300 specimens of bird skins. 
These proved to belong to nearly one hundred species, and the 
following notee are offered on such se appear to possess a more 
general interest. Others are only referred to by namo, as being 
nteresting in a point of geographical distribution, for with the 
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exception of a number of species quoted by B 1 y t h, H o r s- 
f i e 1 d and M o o r e, and others, from Penang, very few birds 
appear to have been received from the Wellesley Province, which . 
is geographically situated between Tenaaserim and the well known 
Malayan country about Mdacca. 

The avifauna of the Burmese and Tenasserim Provinces has been 
ably worked by B 1 y t h, with the assistance of Col. T i c k e 1 1, 
8ir A. P h a y r e and many others. To the Malayan fauna about 
Malacca Mr. B 1 y t h ' s labours have equally contributed very 
largely ; his "Catalogue of the Birds in the Asiatic Society's 
Museum" is a valuable mine of information, and it is indeed not 
easy to hit upon a species which this most zealous naturalist had not 
already placed on record aa occurring in those regions. Almost every 
one of the earlier volumes of our Journal bears testimony to this. 

Through several Dutch collectors, large numbers of Malacca birds 
had gone to Europe many years before they reached Calcutta, and 
in fact Malacca birds(generally stated to be from Singapore, because 
shipped from that port), are among the most common in European 
Museums. Many new species and interesting new genera have been 
described by Mr. E y t o n, (P. Z. S., Lond., 1839 and Ann. and 
Mag. 1845, vol. xvi), by S t r i c k 1 a n  d, (Ann. and M. N. H., 
1844, vol. xiii and 1847, vol. xix,) H a r t 1 a u b, @eve %oL, 
1842 and 1844), Lord H a y (Madras Jour. vol. xiii,) and by a few 
othere. 

The Malaccan fauna was known to be most closely allied to 
that of Java and Sumatra, which has been so successfully 
worked out by H o r s f i e 1 d and Sir R a f f 1 e 8, and aftar- 
wards by T e m m i n c k in his P1. Col. I t  is comparatively 
only within a recent period that ornithologivte are attempting to 
increase the number of species by the discovery of minutious charac- 
ters between the illsular and continental Malayan forms, but I do not 
think that this attempt will be followed by very great success, 
far as the creation of new species is concerned, though the fact of 
these differences really existing is, no doubt, of very great interest. 
It cannot be questioned for one moment, that the most intimate rela- 
tion exists between the avifauna of Sumatra, Java, the g r e a M  

part of Borneo and the Malayan peninsula from Singapore to 
> 
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Malacca, and, I can add, extending as far north as the Wellesley 
Province and including the island of Penang. More than one- 
half of the species are absolutely the same, and many others have 
very marked affinities. Several of the species which characterize 
this part of the fauna, like many peculiar CAPITONIDE, P I C ~ B ,  
and COLUXBIDB (TRERoNIN~~) etc., do not extend further north, 
but others do so, and again some of the species and genera are 
replaced by closely allied types. Several of the birds noted from 
the Wellesley province represent intermediate types between the 
northern Lndo-Burmese and the southern Malayan forms, and are 
on that account particularly interesting, as will be seen from a com- 
parison of the details given further on. 

Indeed these intermediate local forms are the most important in 
the study of a fauna, for they are the only reliable recorb upon 
which the explanation of the origin of local faunas must be based, 
and their c o ~ e c t i o n  with the faunas of the neighbouring countries. 
And still more : they are to a great extent the basis of a good clas- 
sification, for upon the correct determination of these local varia- 
tions and their constancy actually rests the Limitation of the term 
species. Bearing thie in view, I have added exact measurements of 
all the birds I noted, and more detailed descriptiom of some others 
which appear either to represent peculiar varieties, or seem other- 
wise to be interesting in a comparison with Indian birds. 

I t  is an established faot that British India* is peopled by two 
markedly distinct faunas. The fauna of nearly the whole of the pro- 
vinces to the east of the Ganges and HGgli, stretching N. W. some- 
what dong the base of the Himalayas, is Malayan, the Malayan 
character gradually dimininishing, or altering, the more the fauna 
proceeds towards west or north-west. I may say'that about one- 
fourth oithe birds in this great Malayan province are identical as to 
species. Some which appear to be rather inclined to an insular habitat 
seem to decrease in size when they proceed northwarb; but aa a d e ,  
t h e  same species, when it enters India, seems again to develop to a 
large form. This fact should not be unduly appreciated, for taking 
the fauna of each small province independently of that of the other, 

* Excluding the Weatern Pnnjab country whioh hae etrong European 
atThitiea -. 
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it is not difficult to consider the local races as specifically distinct. In 
this way a bird in India is eometimes made the type of one species, 
the same slightly varying in Burma the type of another, a third 
one in the Malay Peninsula, and a fourth one often in Java and 
the other islands. Such artificial specific distinctions may look very 
well in a Catalogue of birds, or on the labels in a muselm, where 
perhaps one or two specimens from distant localities are considered 
to indicate an unusual richnoee of the collection, but they are far 
Gom sufficient to illmtrate the fauna of a province, aud those so- 
called species often have no existence in nature. I shall 'elate 
some instances of this kind, and indicate others, though, na- 
turally, my present materiala are very limited, but I believe 
that in many cases the gradual change from one form to the 
other will be eatisfactorily provecl, as eoon as we become pro- 
perly acquainted with the fauna of the intervening districts. I n  
any case the one general fact that the original and prevalent 
character of the fauna of Eastern and South-Eastern British India 
is very closely a l l id  to that of the southern Malay countries, where- 
from the fauna appears to have migrated to north and wrth-west, 
should not be lost sight of by any one desiring to multiply the exist- 
ing number of known species from those regions. 

Considerably different is the fauna of Southern and South-Wee- 
tern India, which is known to possess in part a strong African 
admixture. The only exception to this partially forms the fauna 
of solue of the elevated district0 of Southern India and of t h e  
Malt~bar coast. This latter again shews affinities to tho eastern 
Malny fauna, and the question hoiv that isolated Malay fauna 
came into existence, becomes of equally high interest as the one 
ie with regard to the admixture of African olo~nent into the reat of 
the Indian fauna. \Vas the fauna of the whole of India a t  one ti- 
Malayan ? Was it p r t i d l y  destroyed, or was its development othep 
wise arrested through some past geological catastrophe, such as that 
appears to be which must have affected India during the so-called 
trappean deposits, extending over the greater part of Central and 
huthern  India ? Certainly these enormous volcanic operations muet 

have had great effect upon the fauna, as well as the flora. Aftsr, or 
in relution with these catastrophes, the presumd connection of India 
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with Africa may have taken place, to which Professor H u x 1 e y in 
his woent (1870) address to the Geological Society made alluaion. 
At that time, the African fauna began to immigrate, partially 
mixed with, and in the plain country partially also suppressed 
the remaining elements of the original Malay fauna which could 
not have been sufficiently quickly nourished from the east, as the 
waters of the Bay of Bengal have probably at  that time washed the 
bases of the yet little elevated Himalaya mountains, and thus main- 
tained a separation of the two faunas. By all these operations the - 

fauna of the more elevated Southern Indian districts appears to 
have been little affected.-These are of course mere speculations, 
but they have a high degree of probability, supported by the . 
differences in the fauna, which were pointed out several years ago 
by Mr. W. T. B l a n f o r d .  

Pam. FA L CONIDB. 

1. HLERAX FBINQILLAR~S, D r a p. 

Wing very nearly 34", tail 2&", tarsus N." 
A Malacca specimen exactly corresponds with D r a p i e z ' s 

figure on pl. 21 of Dictionaire Clasu. d'hist. naturelle. The Java- 
nese IEiercat, called H. ccertde8oene, L i n n., as figured by H o r s- 
f i e 1 d in hie " %searches in Java," and generally identified with 
the above species, would appear to be a different bird. It is consi- 
derably larger, the loreal region in front of the eye is white, the last 
tertiaries white epotted, and the white bars on the inner webs of 
the other wing feathers more numerous, while f i i~i l larizca has the 
loreal region black, the white supraciliary ridge above the eye in- 
terrupted, and the last tertiaries almost wholly black. In other 
respects both are (except size) almost identical, the tibial feathers 
being black externally and rufous brown internally, (see also Hume, 
in  " &rap Book," Calcutta, 1869, p. 11 1). 

Should the larger Java bird be the female of fringillrnriincs ? I t  is 
difficult to arrive at any very satisfactory conclusion on this point. 
T e m m i n c k ' s figure in the P1. Col. represents a bird, the 
wing of which is about 3#" ; one specimen has the white supraci- 
liary band nearly interrupted above the eye, the other has it 
distinctly continuous. A specimen, in the Society's collection, from 
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Malacca has the wing 4", and one from Java 4&", both have the 
supraciliary stripe interrupted, and the loreal region black, therefore, 
agree with typical fringillarkur, except that they are larger. Possibly, ', 

the black of the loreal region and above the eye, suppressing the 
development of the white supraciliary stripe, is only an occasional 
face of plumage, or it indicates a distinction of the sexes, or a local 
variation ; it seems, however, pretty certain that the Javanese bird 
is somewhat larger than the Malayan. Whatever the case may 
be, whether there be one or two distinct species, or only varieties, 
of the black-legged Zierax, I do not understand how it came, that 
L i n n 6 ' s name cmruleacena has been almost universally adopted for 
the Malayan birds. The name appears to have been introduced 
through H o r s f i e 1 d ' s and T e m m i n c k ' s illustrations, though 
H o r s f  i e 1 d (Res. Java) very properly pointed out the distinctions 
between his and L i n n 6 ' s ceruleacens. Judging from the 13th 
edition (by G m e 1 i n) of the Syst. nat., L i n n 6 ' s name has been 
based upon E d w a r d a' figure (Nat. Hist. Birds, pl. 108), which 
was taken from a Bengal specimen and clearly represents the r~d-  
legged Hierax (H. eutolmue of H o d g s o n) and, therefore, i t  should 
be reserved for the Indian species, but not applied to the Malayan 
(and Java) form with block tibia1 feathers, which is fringillariua of 
D r a p i e z, a name originally adopted by B 1 y t h, but afterwards 
replaced by that of creruleecene. 

Fam. PSITTa CIDB.  

This is a somewhat smaller bird than L. cernalia, S p a r r m., but 
very like it, and young birds con hardly be separated ; wing 24"- 
2#" ; tail 14" ; usually with some bluish tinge in fiont and on the 
top of the head, and on the middle throat, a golden tinge on the 
posterior neck, as well as on the upper vent in front of the scarlet 
patch. The blue patch on top of head appears characteristic of the 
bird in full plumage. The species is very common in the Welles- 
ley Province, and is often caged by the Malays of the country. 

' 

An albino specimen shot there haa the whole plumage very much 
mixed with yellowish white, the longer wing coverts deep peen,  
the q u a  mostly white and edged with greenish and yellow on the 
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outer webs ; on the top of head are many feathers partially scarlot, 
h o s t  forming a round patch of red, as in L .  verp~alia. 

Fam. C A P R I N U L  G I D B .  

3. O u ~ r a r a o n s  MACROURUS, II o r s f .  

J e r d o n ,  B. Ind . , I ,p .  168. 

Wing 7+", tail 51" ; bill at  front it", from gape It",  tarsus $6. 
Wellesley Province and Penang. 

Farn. T R  0 0 0 N . B .  

4. HUPACTES DIARDI, T e m m. 

Q o u 1 d, B. Asia., pt. XVII. 
This is one of the most common species in the forests east of 

Nalacca. The carmine colour on the vent is in the female greatly 
mixed with white, and the sides of the vent with ashy brown, 
the external and terminal lower tail coverts are almost wholly 
ashy brown ; the white tips to the outer tail feathers are consi- 
derably less freckled with black in the 9 than they are in the 8 .  
One 9 has one of the central tail feathers wholly brown, another 
has them tipped black, almost quite as much as in the male. 

5. HARPACTE~ KA~TJMBA, R a f f 1. ? 
GC o u 1 d, B. Asia, pt. VIII. 
A female specimen shot by my collector in the Wellesley Province 

is  intermediate between the figures of the females of Kmuniba and 
fac ia tw,  as given by G o u 1 d. The head is darkish brown, occiput 
behind, neck and back dark rufescent brown, very indistinctly and 
minutely barred across with dark, purely d e s c e n t  brown or rather 
yellowish brown on the vent and on the upper tail coverts. Winge 
black, all the superior coverts and tertiaries with light brown cross 
bars, as in typical Kmuntba, but thebars are decidedly broader,(mhile 
they are almost minute in fmciatwr) ; primaries (except the f is t )  very 
distinctly edged with pure white ; two central tail feathers wholly 
brown (as in fasciatw,) next black, but brown along the quills, 
on the extreme outer edge and near the tip ; the third is black 
with a brown quill and outer tip ; the other outer tail feathers are 
black, broacily tipped with whito which increases externally, the 
outer web of tho outerlllost feather being almost wholly white ; 
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chin and breast greyish-, or rather dull olivaceous brown, like 
in Kaeunrbn, but with barely any white gorget bordering it, as in 
fascintw ; the rest of the lower parts is uniform fulvous brown, very ., 
much like in the last named species ; wing very nearly 53" ; tail 63* ; 
bill at  front &, from gape 19" ; tarsus f .  

Though in coloration this specimen resembles almost quite as 
much the Ceylon fmciatwr, as it does agree with the Malayan Ka- 
sumba, it seems much more probable that it belongs to the latter 
species, with which the form of the bars on the wing coverts and 
the measurements of the bird better agree. At the same time it 
does not appear, from the account given, improbable, that a new 
form is here indicated, of which tlie male is not yet known. Unfor- 
tunately all the specimens of the allied species in our Museum are 
so insufficient, that they do not admit of a very close comparison. 
None of the female specimens exactly agree with our bird, but that 
of Kmun~ba comes nearest to it. 

H o r s f i e 1 d, Research. in Java, fig. of 8 .  
Male -bright shining green, somewhat deeper on the bock and 

cousiderably paler on the vent and lower tail corerta, a small yel- 
low spot in front and above the eye, a larger black spot on the 
sides of the neck behind the base of the mandible, the wing mverte 
with large cross subterminal black spots forming three oblique 
bands, tho black not extending on the few first or marginal coverts ; 
shoulder edge of wing blackish green. The first three or four pri- 
maries are dusky brown, edged with green on tlie outer web, the 
other wing feathers are deep brownish black and the green gra-  
dually increases, until the last tertiaries become almost wholiy 
green on the terminal half; tail green above, bluish below. The  
lateral front feathers of the head are obliquely orect towards each 
other, forming a crest above the bill and entirely concealing the 
nostrils, only the curved tip of the bill remaining visible ; these erect 
green feathers are pure blaclr for the lower half, and the other 
green feathers gradually become pnler at  their bases aa they pro- 
ceed posteriorly ; the internal side of the grcen is always bluish. 



R a f f 1 e 8 says the femalo does not differ in appearance Gum the 
male. I first obtained this species from Malacca, where it did not 
seem to be common, and from the forests of the Wellesley Province 
my collector brought seven specimens, one of which is a male in full 
plumage, the others were pointed out by him to be females. They 
equal in size the 8,-and all very closely resemble it in colouring, 
except that the green is duller throughout, the yellow spot in front 
of the eye very small, most of the feathem forming the orbit pale 
yellowish green, and tho black spohj on the neck and wing coverts 
are almost entirely absent ; the crest at  the Lase of the bill is also 
smaller. Four of the six ~pecimens appear by the developmeut of 
the bill and toes to be old birds, and can, I think, be safely consi- 
dered as the p s, but two appear to be young b 8, changing their 
~luu~lage to a brigliter green, while the black spots on the neck and 
on the coverts also begin to make their appearance. All specimelis 
have 12 subequal tail feathers, not 10, as noted by R a f f 1 e 6 ; the 
for~ner being the usual one in other ECIZYLAIYID.B a h .  

Wing 4", tail 18"-2", bill from gape I", width of gape $" to r. 
Tl~is species is one of the most markod birds indicating t l~u 

affixiities of the Malayan continental fauna to that of the adjacent 
isllinda. Its general-character certainly agreos best with the Malayan 
EUHYLWIDIE, though the external appearance of the bird is like 
that of a Parocett. . 

U o u 1 d, B. Asia, pt. V. 
Apparently not common in the Wellesley Province ; perfectly 

identical with Sumatran specimens. 

Q o u 1 d, B. Asia, pt. V. 
Comn~on near Malacca and in the Wellesley Province auci Pe- 

nang. One specimen has all tho wing-coverts tipped white ; this 
is probably a sign of immaturity, as the sam6 specimen 11as not the 
white scnpulars developed to their full length. The crimwu colour 
1,cjlow is on the chest and ospeciully on the lower belly oftou mixod 
lvith a yellowish tiuge ; wing 33 inch, tail about the same. 

37 
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9. Ewnb~ama OCEROMALUS, R a f f 1. 
Gi o u 1 d, Birds of Asia, pt. V. 
The pale collar is generany vinaceous pink below, qnite white 

above, and in most specimens which I saw, from Malacca and the 
Wellesley Province, almost interrupted in the middle of the neck 
above. The white subterminal spots extend over both webs on the 
outermost tail feathers, and are, aa likewise the amall spot at  the 
base of the primaries, often of a pale sulphur yellow. Some spe- 
cimens have a few white feathers below and somewhat posterior to 
the eye. The upper bill is laterally partially yellow, this color 
extending up to near the tip. Both upper and lower mandibles are 
emarginated near the tip ; length of wing 3-3Q inch., tail 2-2b'. 

Fi. C LTC ULIDZ.  

10. ~CENIOOPEAUS OURVIBOSTBIS, S h a W. 

B l  y t h, Cat. p. 75, and Journ. Asiat. Soc., Beng., XI,  p. 927. 
Very common about Malacca and in the Wellesley Province. To- 

tal length between 1 7  and 18 inches ; wing 63'-68" ; tail 10"- 1 o#', 
the two central feathers being either wholly mekllio green, or ter- 
minally for about #th their length tipped with brown ; bill very 
atrong, curved, about 1 f at front, 2f from gape ; tarsus 1Q. The 
extreme edgings of the feathers round the red naked space of the 
eye are dways white in full plumaged birds. The chin is white in 
some, grey in other specimens. 

11. PH(XNI~OPEAUS [Z~OLOSTOB~V~] DIARDI, L 0 8 0. 

B 1 y t h, Cat. p. 76. i 

Common about Malacca and in the Wellesley-Province, but ap- 
parently, like the last species, not extending farther north. I t  is 
very closely allied to R a f f 1 e R ' PA. 8umatranu8, but a little 
smaller and with no rufous colour below. The edgings round the 
red naked space of the eye are white, more distinct above than 
below, but not developed in the young bird. Wing 5"-59"; tail I 

9" ; bill at front 1 "- 1 b", from gape 1 ; tarsus 1 A. 
12. RHINORTA (JHLOROPRBA, R a f f 1. 
R l y t h, J. Asiat. SOC. Ueng. XI, 923-924, and Cat. p. 76. 
I t  is remarkable that, though I observed these b i d e  repeatedly 
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in the brushwoods near the coast of the Wellesley Province and nt 
Malacca, I hardly ever saw the two Sex08 ( 8 ,  Phnicoph. uiidirortri4, 
E y t o n, or Bvbutus Iei&n-ei, L e e s., and p , Ph. cirhophen, 
R a f f 1.) together ; neither have I seen any of the birde with 
intermediate plumage. 

The species is very common in the Wellesley Province, and of 8 
specimens from that locality (3 8 and 5 9 )  none has the wing more 
than 4#", mostly only 4f ; tail 64"-7" ; bill at front I", from gape 
1 &" ; tarsus 1". 

13. EUDYNAMYS ORIENTALIB, L i n n. 
J e r d o n ,  B. Ind., vol. I, p. 342. 
Does not appear to be comnlon ; a male has the tarsus I $', wing 

very nearly and the tail fully 8 iuches, which is slightly ill excesn 
of the measurement noted by J e r d o n, but it agrees with that 
given of the female. 

Planches Col. 285. 
Specimens from the Wellesley Province, where the species ap- 

pears common, measure : wing 4&"-5" ; tail 24"-28" ; bill at  front 
very nearly I:", from gape 2)" ; greatest length of narine bristle8 
1)" ; tarsus 1 f--l&". 

Front of head yellowish silvery white, lores interrupted across 
the culmen crimson, posterior crown and occiput spotted crimson, 
each feather being black, then blue and terminally crimson, rest of 
upper plu~llage deep green, below paler, on neck with a golden 
glossy tinge, quills terminally and all wing feathers internally 
blackish, fulvous a t  their bases and internally, superciliary stripes, 
cheek and ear-coverts dark silvory brown, occiput margined blue, 
broad mustachial streak bright yellow, chin extending somewhat 
posteriorly silvery grey, bordered posteriorly with blue ; tail inter- 
nally blue. 

15. ~ A H O P S  VERSICOMR, R a f f 1. 
Trans. L i n n. 80c XLII, pt. 11, p. 284. 
Colulllon on the islands Su~nt~tra,  Borneo, Java, about Singapore 



and Malacca, b ~ i t  I have not obtained il from farther North. Ma- 
lncci~ specimens measure : wing 48" ; tail 2 +&'' ; bill at  front 1 r, from 
gape v a v  uearly 2", tarsus very nearly 1 &", the longest bristles ' 

reach beyond the tip of the bill. 

16. CYANOPS MYSTIOOPIIANEB, T m m. 
Br~cco qtcndricolor, E y t o n, Proc. 25001. Soc., Ilond., 1839, p. 105. 

E g t o n ' s description applies to the bird in full plumage. The 
forehead and a short mustachial streak are golden yellow, loms, toy 
of head and occiput, chin and front of throat and a spot on ew11 
side of the front breast deep crimson, supraciliarios, cheeks and 
throat azure blue ; streak through the eye blackish ; general c.olour 
above deep green, paler grass green below, all the feathers on tho 
neck and front breast with a golden lustre, q d l s  sliglttlj- margin- 
ed with f n l v o ~ ~  on the outer web, all wing feathers blackish brown 
on the inner webe and margined fulvous, this being especially con- 
spicuous on the inner side of the wings ; tail below bluish peen. 
T e m m i n c k ' s figure does not shew the coloration of the head 
clear enough. 
In other (? female) specimensc mith the green plumage per- 

fectly developed, the front part of the head is partially greenish, 
partially yellow, sometimes intermixed mith blue ; chin and front 
throat are yellow, intermixed with red, the mustnchial streak is- 
like the cheek blue, the crimson on the occiput is of sinaller extent. 

This species is common at Malacca, Penang, and iu the Welles- 
ley Province. Wing 33"-3%'' ; tail 25%n--2158n ; bill at  front 1 t", 
from gape 12'' ; tarsue 1" ; the longest bristles slightly reach be- 
yond the tip of the hill. 

H a r t 1 a u b ' s description of his Bucco H a b c s M i e  seems to 
indicate a distinct and smaller species. 

17. ~ T E I O I A X A  D n o a u c ~ ~ n ,  L e s 8. 

B. frontnlia, T e m m., Planches Col. 536, fig. 1. 
Head including lores and occiput blue, somewhat dusky in h n t ,  

a short stripe behind the supraciliary edge, cheek in front and mus- 
tacllial stripe cri~nson,behind the eye and ear-coverts greenish, tinged 
blue, chin and tl~roat in frolit purely greenish blue, with a very 
small dark gorget ; rest of plumnge above deep green, below yel- 
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lowish green, especially on the breast ; wing 2f ; tail 14"; bill at  
front +", from gape I&", tarsus nearly q" ; rictal bristles nearly dou- 
ble the length of the bill. 

Another specimen of equal size (1 a or immature) is green 
above with a scarcely traceable tinge of blue on top of head, chin 
cinoreous blue with a black gorget on the throat ; breast yellowish 
green, the rest dusky green ; size about the same as of the last. 

. 18. XANTEOL~~MA INDICA, L a t h. 
J e r d o n ,  B. Ind., vol. I, p. 315. 
This species does not appear to be so common in the Malay 

peninsula, as the various Cyunops. Specirnons from tho Well. 
Province, Yenang and Malacca quite agree with the Indian bird. 

19. MEQALORHYNCHU~ HAYII, G r a y. 
Meg. spdnostu, E y t o n, Proc. Zool. S., Lond., 1839, p. 106. 
I have not seen this species from farther North than bfdacra ; 

wing 33" ; tail 1%'' ; bill at  front 3", from gape 1& ; tarsus -r. 
I t  is m o ~ t  probably the Bucoo Lntlrami, ((3 m e 1.) of R a f f 1 e s, 

who states that it i~ also found in the interior of Sumatra. 

Fan,. PICIDZ. 

20. TIQA " UUFA,"* R a f f 1. 

Tign tridactyk, K a u p (1836), B 1 y t h. J. Asiat. Soc. XIV, 
p. 193, L'hrisopicoicZea tya apud M a 1 h e r b el Mon. PIOIDIE. 

* Qenns Tcja, K o u p, 1836, Chi-jsmtotw, W a i n s o n ,  1837, Chrisopicoidos, 
M a l h  ,1819 -Wl~atdoosRnfflcsmean(Tmns. L. Soc. XIII,1822,p.290) by tho 
quotution"PlcuaT~a~" (Ho r s  f i e 1 d)"Tukhi bcanr, o r  T. rrefa," and inrmedintely 
sf ter  that  he refers to the  generic peculinrity of Tign aa dietinct from Picoidev ( P .  
t r i h c t y l w ,  L i n n.). Does that  lest reference mean l'igarufa, orwhat  ? I do not  
tlrink that it could justly be presumed that  R a f f 1 e 8 refers to Pic7u ruflu, G m e I. 
A t  the aalne time i t  would ba impossible to say possitively whnt R o f f  l e s mennt 
by tho xenerio nnme "T.," whether "!&a or Tukhi," unless his origi~~ally label14 
specilueua could be found. But whnt other than a specific uppellntion could 
be assigned to the sownd name " rufa T' Whatever the cnse may be, this lest 
nnme would be more ncceptable than "tridndyla," because all other SJ~L also 
have only three toes. Tho only objclotiou to tho nnmo "rufa" may he made on 
t h e  ground that  R a f f l e a hod a specimen of T. i n t c ~ m e d i o ,  B 1 y t h, hofore hirn, 
a s  the nleasurementa of the bird he gives are rather t l~ose of the form desigoa. 
tad by B 1 y t h wit11 the  last name, nrrd which, B 1 y t h says, occi~rs in Java. 
However, it seems very diWcnlt to disoriminote betwoen h-kladyla rlnd inter- 
media, when lnrge series are compared, and I am xlot certain whether it is 
corrcct to seyarate them speoifically. . 
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B 1 y t h says (Ibis, 1866, 11, 356) that his 2'. i~ltermcdin, (see 
J e r d o n, B. Ind. I ,  299) ale0 occurs in Java and extends to P e a  
nang, but is replaced at Malacca,-which is geographically interme- ' 
diate botween the two countries-by T. triduct~la I The latter speciea 
appears to be very common in the Wellesley Province and on PO- 
nang island where I obtained it. The colouring ia typicd, except 
that the back is in some specimens bright crimson, in others (often 
slightly larger), scarcely so, being almost pure golden yellow. Thia 
last character hes been assigned as characteristic of B 1 y t h ' s  i- 
terntedia, but none of our specimens attain the size recorded of that 
species. The white spots on the head of the females (the larger 
race) are very elongated, pointed above, somewhat obtuse bolow, but 
very distinct on the whole head. The measurements vary in seven 
different specimens as follows : m h g  19"-5tr ; tail 3%"-4" ; bill at 
front 4"-likrl ; tarsus t$''-+tr. The bill and tarsus appear to bo 
sometimes shorter in the Q than in 8 .  Thus the length of wing 
varies in tridactyla between 4Q and 51  inches and that of i n f ~ r r n e d i ~  
is stated to be 54". Some of the specimens in the Museum, labelled 
as intermedia, have it barely 5&'. 

21. TIQA R~FFLESI,* V i g. 
StricklandinAnn.andMag.N.H.,XIX, 1847,p. l%,and 

B 1 y t h, Jour. As. Sot.-XV, p. 16. 
Apparently not common in the Wellesley Province and oil Pe- 

nang. A $ measures : wing 5&"; tail about 43" ; bill a t  front 1:; 
from gape If)", at base 8" high and equally broad ; tarsus p". The 
colouring exactly agrees with B 1 y t h 's description. 

22. H E M I L O P ~ U ~  J A V ~ S I S ,  H 0 r 5 f. 
Trans. L i n n. Soc. XIII ,  p. 175 ; Muellerdpdcua, B o n a p., ayud 

J e r d o n. Megapicw leucogaster, R e i n w.-M a l h e r b e Mon. 
Picida, p. 47. 

A specimen from the Wellesley Province in full plumage has the 
lower parts, including the sides, fulvous white, lower tail  cove* 
black, and the feathers in Gont of them as well as those on the ti- 
bia spotted blwk ; it measures-wing 6", tail along the central f a  

C1~loropicoide.s &&si npud M a I h o r b o. 
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them 7tn ; bill at front 29" ; from gape 2#", at  base &" high and 
;gn broad ; tarsue 18"". 

A Malacca specimen, probably an undeveloped male, has the 
head above only partially crimson, occiput distinctly crimson and 
the feathers elongated ; stripe at  the base of the lower mandible 
black, vent very slightly fulvous, almost pure white, tips of the pri- 
maries dusky ; wing 8fn ; tail 6" ; bill a t  front l r ,  from gape 2&"1 
a t  base 4" high and a little more than +$'' broad ; tarsus I&". 

111 both, but especially in the first specimen, the lower fulvous 
white reaches laterally high up, leaving only a narrow black stripe 
along the middle of the rump, which is wholly white in the South 
Indian H. Hodgsmi, J e r d., and the Burmese H. Fedhi," B 1 y t h, 
the latter differing solely from the Indian form by having a little 
more white on the internal wing feathers. 
M a 1 h e r b e questions the correctness of B 1 y t h '8 reference 

I' Tenasserim" concerning H. Javenaia, but does not give his reason 
for it. Evidently he entertains the idea that the true Malayan 
fauna stops at  Malacca, and that the Burmese and Tenassgrim fauna 
is what is generally called Indian. 

23. HEMII,OPHU~ [REMVARDTIPICUG] vALIDUs, R e i n w. 
P1. Cul. 378 and402; B l y t  h, Cat. 54,No. 240; M a l h e r b e ,  

Mon. Pic. I, p. 28. 

Common in the Wellesley Province ; B 1 y t h says "Western 
Malasia." S c 1 a t e r (Proc. Z. Soc. Lond. 1863, p. 21 1) gives it 
from Borneo. 

8 .  Wing 6#' ; tail 3+3$" ; bill at front I&", from gape 19'' ; tar- 
sus lTkn ; outer hind-toe including claw 14". The 9 is often slightly 
smaller, the corresponding measurements are 6" to 6;" ; 39 ; 1 i  ; 
1;;; lik ; 14. 

The lateral ridges on the front part of the bill are double, and 

continue up to the tip which is high and laterally compressed. As 
regard8 the shape of the bill, there is no difference between that of 
the present species, and that of typical Henadlophw, but while in this 
one the versatile toe is shorter than the middle one, it is longer in 
Reinwardtipicus, which is exactly intermediate between Chryaoca- 
lapta and Hs~tilophue, where J e r d o n placed it. 

Journal A. S. B., 1863, vol. xxxii, p. 76. 
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M a 1 h o r b e 's 6,wes could hardly have been taken from freah 
or well preserved speci~ilens, unlers they represent unusual varieties. 
I uever saw the female so pale coloured, aa shewn by hI a 1 h e r be. 

8 .  Crown of head extending down the occiput with a moderate 
crest crimson, back and rump bright orange yellow, wings with the 
scapult~rs and coverts dark brown with five brown ban&, the b a d  
very small ; fore head, sides of head including a narrow supraciliary 
stripe, and below extending on the chin, golden yellow, most dis- 
tinct on the mustachial streak, becomirlg brownish on the ear-coverts 
and posterior to them ; median chin stripe and the whole plumage 
below more or less bright crimson; upper tail coverts and tail 
black ; lower tail coverts mostly brown. 

9 .  Above, head, neck, miugs blackish brown, the latter with fire 
brown bands, the basal alnlost obsolete ; whole back mid rui~ip 
white; upper tnil coverts and tail blnck ; sides of head and chin 
& ~ h y  white, median chin striped and the whole of the lower plumage 
mhg brown. 

24. CEIRYSOPHLEGVA ACENTALIS, T 0 m m. 
PI. Col. 384, and M a  1 h e  r b e Mon. PicliZrz?. 
T e m m i  n c k in his figl~ro gives the throat almost wholly black. 

The Malayan specimens from the \Vellesley I'roviuco have it al- 
ways only blnck striped, as shewn in M a l h e r b e's drawing ; but I 
have not seen the brown color a t  the sides of the throat and of the 
front breast extending above the eye; it extends up to the eye 
but not on tlie supraciliary edge itself. The forehead is  in 6 6 
aomowhat brownish aud the crown dingy green. 

Speciil~ons from the Wellesley Province vary in size :-wing 5t' 
-54" ; tail along the central feathers 33" to 4' ; bill at frout 1h'- 
1:" ; from gape I+,"--I&'' ; tarsus 1 ,I," ; inner too'bnrely &" ; versatile 
toe slightly shorter than the median one. 

25. CIIRYSOPBLEOMA MALACC~BIS,  L a t h. 
Kwilia ntalnccm~eie, S c 1 a t  e r, Proo. 2001. SOC. Lond., 1863, 

p. 2 11, from Borneo. 
For doscription see R 1 y t h in Journ. Asiat. SOC. XrV, p. 19.). 

I got this ~pecies ouly fro111 Mdacca, it does uot appoar to es- 
tend farther North. 
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,26. VENILU PORPHYROMELAB, B o i e. 
CeZeopicw porphyro?t~lm, M a 1 h e r b e, Mon. Pic. 11, p. 39 ; Picus 

rub@&~swr, E y t on, Ann. and Mag. N. H., XVI, Octb. 1845, 
p. 289 ; Picus .mlanogmter, A. H a y, Madras Journal, 1845, XIII, 
pt. 11, p. 153. 

The species does not appear to be common. Specimens from 
Malacca and the Wellesley Province quite agree with Lord H a y 's 
description and measurements. Old males have some of the musta- 
ehial feathers posteriorly crimson, which M a 1 h e r b e denies, but 
they certainly are present in 8 with full plumage. Judging from 
M a 1 h e r b e 's figure, he could not have had a full grown 8, for in 
this the uppor plumage,especially on the scspulars and the outer webs 
of the wing feathers, is very distinctly deep crimson. The first quill 
is I&", the second 1)" longer, the third again +;" longer, the fourth 
again +It longer, and the fifth again in longer and aubequal to the 
sixth ; the four central feathers are pointed and subequal, the next 
outer somewhat shorter and obtuse, the following rounded. Bill 
yellowish white, dark greenish at  the base, strongly compressed at  
tip ; feet brownish black. 

27. M I C R O P T E ~ ~  BADIUS, R a f f 1 8.  

Linn. Trans. XIII, pt. 11, p. 289. 

27a. MICROPTERNUS BBACHYUBUB, V i e i 1 L 
M a l h e r b e ,  Mon. PICIDE, II, p. 5. 

I t  does not appear very improbable that these two species are 
really distinct. A Malacca specimen agrees perfectly with the short 
acciunt which R a f f 1 e s gives of his blrdizls ; the head above and 
below is somewhat pale, the rest of plumage rufoutl brcwn, the 
cheek below the eye is spotted with crimson ; the feathers on the 
chin are broadly margined with very pale rufous ; the breast is un- 
spotted, the vent with tolerably distinct cross bars ; wing 4&; tail 
2 f" ; bill at  front #, from gap0 nearly 1 6" ; tarsus 2". 

Another specimen from the Wellesley Province  ha^ the plumage 
throughout of a deeper huo, tho head above is rather dark brown ; 
t h e  throat is also darker, oaeh feather being rufoua brown in the mid- 

'dle, thou blackish, to which follows a narrow pale margin, (while in 
t h e  former spechen (buditbe) tho feathers me blackish in the middle 

38 
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and broadly margined pale) ; the breast is unspotted and the reqt 
distintly barred with dark brown. The cheek including the lorn, 
superciliaries and a stripe somewhat extending behind the eye on 
the neck are spotted with crimson ; the bill ia slightly more atten- 
uated than in the other specimen, but the size of the two birda 
k almost exactly the same ; wing 48" ; tail 2t" ; bill a t  Pront nearly 
p" ; from gape 1 f" ; tarsue 3". This second specimen perf'tly 
agrees in the red colouring at  the sides of the head with b r a e h y ~ ~ ,  
V i e i 1 l., and the only difference of M a 1 h e r b e ' 8 6 p ~ 1  
wnaista in the uniform brown vent. 

I t  is poseible that, ar, I eaid, these two forme belong to distinct 
species ; but large series must &st be available for comparison. 
I n  general character of colouring and size they are so cloaely allied 
that i t  seems difficult to believe in a specXc distinction of the two 
bide in spite of the few differences pointed out. 

28. MEIQLYPTES THIBTIB, H o r s f i e 1 d. 
B 1 y t h, Cat. p.  60 ; Phaiqicus tristia apud M a 1 h e r b e, 

Mon. Pic. 11, p. 10. 
A common species about Malacca, on Wnang and in the U7elles- 

ley Province. A male specimen from the last named locality has 
the breast uniform blackish brown, which does not appear to be 
u e u d y  the case in this species ; a female from the same locality has 
the pectoral streaks also less distinct than usually, but in other 
respects it is identical with typical specimens from the Southern 
islands. R a f f 1 e s says that the transverse strim on the head are 
in the female h e r  and more numerous, or almost obsolete. In all 

. the Malayan specimens I saw, there is no perceptible difference 
to be noticed in the coloration of the two sexes, except that the Q 
wants the red mustachial streak of the male. 

Total length about 6 inches ; wing Itw-lQ' ; tail 13"-2" ; 
at front {;if'-{+", from gape 8" to newly 1" ; tarsus :$". Tho bill 
often appears to be less strong in the 9 than it is in the 8 .  

29. MEIGLYPTE~ MARQINATUB, R i n W. (1821). 
B. pectoralti, L a t h a m, in B 1 y t h' Cat. p. 60, N. 274. 
~ ~ n ~ i c i ~ c u e  bruunew, E y t o  n, I'roc. Z. 8. Lond., 1839, p. 106. 
I only procurd this specios at Yaltrcca where it appears to be Lqm- 
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mon, and was described by E y t o n from that locality. S c 1 a t  e r 
(Proc. Zool. 80c. 1863, p. 2 10) quotes it from Borneo. 

Male and female do not T i e r  in colouring, except that the Iat- 
ter has no mustachial streaks. Total length about 74" ; wing 4$" ; 
tail 2Qn ; bill at front Q" to nearly s", from gape 1"-I,%" ; tarsus +a". 
All the tail feathers are pointed, while in the preceding species the 
outer tail feathers are obtuse and the last ones rounded. 

B 1 y t h identified E y t o n 's species with P. pectoralie, L a t h a m. 
I do notknowwhether B l y t h  refers to any other of L a t h a m ' e  
species than the one noticed in Suppl. Indicia Ornith., 1801, p. 
xxxii, App. to vol. TIII of Synops., and Add. p. 372, which is 
certainly quite a differe~lt bird, stated to inhabit Queen Charlotte's 
Sound. L a t h a m says : " About 9 inches, head, neck and upper 
parts, deep cinnamon or chesnut - across the breast a large black 
crescent - tail black" kc. kc. M n 1 h e r b e (Mon. Picidm, 11, p. 8) 
fiom whom we should have expected an explanation of the difficulty, 
does not solve it. He  describes the Malayan species es Phaiopicua 
pectoralis, (L i c h t.), and gives as the tbst synonym P. peatoralw, 
L a t h., but without further reference. Whether L a t h a m des- 
scribed the present species as P. pectoralia prior to 1801, I have not 
been able to ascertain ; I believe there is no other species of his 
under the same name ; and presuming that M a 1 h e r b e '8 identifi- 
cation of R e i n w a r d t 's marginatus is correct, I adopt the 
next oldest name for the Malayan species. 

Fam. ALOEDIMDAY. 

30. CEYX T R ~ A ~ Y L B ,  P a 1 1. 

J e r d o n, B. India, I, p. 229. 
I have obtained only one specimen from the Wellesley Province, 

and the bird was pointed out by my collector as rare. I have my- 
self barely seen a single specimen along the Malayan coast, though 
i t  may be common in some other districts of the Malayan Peninsu- 
la. S h a r p e calls it the " Penang king-fisher." One would 
have, I believe, some difficulty in procuring a specimen in Penang. 
In addition to J e r d o n's description, it should be stated that a 
patch in front of the eye, and the greater part of the eye-brows are 
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also black,* the sides of the chest are bright rufous. The measure- 
ments perfectly agree with those given by J e r d o n. 

31. HALCYON COBOM~DELICUS, 8 c o p. 
J e r d o n B. India, I ,  p. 227. 
B 1 y t h (Ibis, 1866, 11, p. 348) says that this species extends from 

India to Japan, " but the Japanese race is said to be rather s m d -  
er and more deeply coloured." My collector shot one specimen in 
the Wellesley Province, and this is remarkably smaller than the 
Indian bird, even allowing something for immaturity. The lilac 
gloss above is very slight, the band on the upper back and rump is 
very narrow, pale bright blue, some of the lateral and terminal 
feathers partially or wholly bright violet blue ; chin whitish rufes- 
cent, the rest below rufous, deepest on the chest, and all the fea- 

thers tipped dark brown, this color gradually disappearing towards 
the vent ; front edge of wings fulvous ; wing only 4 inches ; tail 
barely 2 p  ; bill at front 2", from gape 23" ; tarsus ,%". 

The bird is evidently a smaller Malayan race, like so many 
others, but it is not on that account specifically distinct from the 
Indian. 

32. HALOYON ATRIOAPILLUS, m e 1. 
J e r d o n ,  B.Ind.I ,p .226;GCould ,R.Asia ,pt .XII .  
This species does not appear to be common in the Malay Penin- 

sula. One specimen has the feathers on the sides of the breast 
dark shafted, and those on the lower breast checkered with dark. 
The rusty color on the sidm and on the vent is very pale ; wing 
only 5$ inches ; tail 3 y  ; bill at front 2&", from gape 2 v .  

33. ~ ; L C Y O N  FUSCUB, B o d d. 
J e r d o n ,  B . I n d . I , p . 2 2 4 ;  GCould, B . A s i a , p t . X m .  
One specimen, shot at Malacca, has only the chin pure w x b ,  

most of the other white feathers down the throat and the breast 
are tipped with bluish and some also with brown ; the albescent 
coloring is confined to the middle of the breast, and is not 
so largely developed as usually seen in Bengd and other speci- 

S h a r p c, (Proc.) Z. S. L. 1868, p 694, says " Spot in front of tho eye 
&c. pale orange!' T h i ~  must occasiondly becomo obsolete, for it docs not 
exist in several Malayan speoimene. 
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mens. This would seem to indicate a pnssage to the Manilla fom1, 
H. gulnris, K u h 1, but the specimen has not the distinctive character 
of that species ; the blue color above is beautifully developed, which 
seems to shew that the Malacca specimen is not a young bird : wing 
4 9  inches ; tail barely 3" ; bill at  front only 1 An, from gape 2 A", its 
height at  base 4". 

34. ALCEDO BENQALENSIS, G m e 1. 
J e r  d o n ,  B. Ind. I ,p .230;  G o  u l d ,  B. Asia pt. XTV. 
A large specimen shot in the Wellesley Province hm the pale 

blue tips to the feathers on the front head slightly, and on the sca- 
p u l a r ~  scarcely at all developed, the chesnut below is pale ; wing 
2 s  inch, bill at front I+", from gape a little more than IF. Other 
specimens from the same locality, and from Malacca and Penang, 
are typical in coloration, some larger, others smaller. 

35. DACELO PULCIIELLA, H o r s f. 
Resear. in Java, with fig. of 8 .  
This appears to be a rare species in Malacca; one specimen 

obtained somewhat differs from the Javanese bird described by 
, H o r s f i e l d .  

Forehead and sides of head and neck, extending fiom the baae of 
the lower mandible backwards, rich chesnut, this color partially 
tinging a few of the upper foathers on the posterior neck, but not 
joining to a comploto collar, though the chesnut is laterally 
very distinct ; crown and occiput extending posteriorly covered 
with a large beautifully azure blue patch, this roaching well to the 
sides of the neck ; it is produced by the blue tips of the fea- 
thers, the basal two-thirds of their length being black on- the front 
crown, the nest posterior feathers have one white bar, and the last 
which gradually increase in length 2 to 3 white cross bars. The 
feathers on the back and scapulars extending down to the upper 
tail coverts are all broadly tipped with greenish blue, the rest of 
the upper plumage being black with white cross bars. Wings 
black, shoulder edge of wing and the external edge of the first pri- 
mary pale rusty, primaries and the first secondaries vith their 
coverts black, the former white at  the base of the inner wel~s, the 
laat secondaries with white spots on the outer web ; the tertiaries 



on both weba, their coverts being also spotted, and partially tipped 
with blue. Tail long, black, the inner webs of the feathere with 
transverse white spots, the outer ones with blue spots, t h i s  color 
diminishing on the outer tail feathers and becoming mixed nith 
white, but on the outermost tail feathers it is replaced by rusty. Chin 
and throat pure white, breaat and vent with their sides and includ- 
ing the lower wing coverts and the lower tail-coverta pale rusty. 
The fourth quill is the longest, and the first about half the length of 
the fourth ; bill coral red, conical, almost uniformly and rather 
flatly arched above, upper mandible laterally somewhat projecting 
at  the base, slightly curved at the tip ; outer toe slightly shorter 
than the middle one, and the inner only Q of the length of the lat- 
ter ; wing 3# inches ; tail 2% ; bill at front 1 &", from gape very 
nearly 2". 

Mr. B 1 y t h (Cat. Asiat. Soc. Museum, p. 46, No. 198) al- 
ready records this species from Mnlacca ; it aho occurs in the Wel- 
lesley Province and extends into Tennsserim. In one 8 from the 
last locality the brown collar nearly joins posteriorly, as in the 
Java bird, in two others from Tenasserim the brown is  almost 
entirely separatod above; but in no specimen have I eeen it so 
etrongly developed on the upper neck, as shewn in H o r s- 
f i e l d ' s  figure. 

The female does not apparently differ in size ; it is dark o r  black- 
ish brown above, barrod across throughout with rufous brown ; be- 
low white with blackish cross bars on the lower breast, these bars 
being mostly developed at the sides of it and gradually disappear- 
ing towards the vent; lower tail coverts white. 

H o r s f i e 1 d placed this species in the genus D R C I ~ ,  princi- 
pally on account of the peculiar coloration of the bird ; the b i l l  is 

shorter and more regularly depressly conical, but barely more hook- 
ed at the tip than in most typical species of Hdcyon, from which it 
call hardly be generically separated. 

Pam. ATE CTA RIZfIDAT. 

1842, Net. library, XITI, pp. 233 and 268, (an BF. eipatajn, R a f£ 
seu B. ~rayeticalis, T e m m.) 
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Forehead extending posteriorly to the region crossed by a line 
betweea the middle of the eyes metallic purplish blue ; o ~ ~ i p u t ,  sides 
of head, neck and ite sides, back, scapulars, deep crimson, wings 
with their coverta dull g r e e d  brown, the feathers with the excep- 
tion of the two first primaries edged with green on the outer web, 
skorter coverta broadly tipped with red, longer coverts of tho pri- 
maries and secondaries edged green and tinged with red ; coverts 
of primaries uniform brown, edged green, shoulder +e of wing 
red; rump bright yellow; margined by elongated olive coloured 
feathers at  the sides ; upper tail coverts, the two central tail fea- 
them wholly, and the next on the outer w e b  purplish steel-blue, 
this color decreasing towards the outermost tail feathers which 
gradually paw into shining black and are very indistinctly barred 
with dull black. 

Loreal region dull black; a short streak from the baee of the 
lower mandible bright red, bounded below, or internally, by a long 
streak of purplish steel blue, followed by dull black, both stripes 
extellding to the middle of the neck. Chin, throat and breast bright 
scarlet, slightly darker on the breast, all the feathers white at  their 
bases and with yellow shaft8 about the middle ; lower part of breast, 
vent and lower tail coverts dusky greenish or ashy black ; wings 
internally dark ashy with a silvery lustre, tail below black. 

I have obtained (in Sept.) three male specimens in-the foreeta of 
the Wellesley Province opposite l'enmg ; all perfectly similar in 
coloration ; wing 2", tail 1 an- 1 in, the central feathers being only 
about +Tn longer than the next ; bill black above, light brown be- 
b w ,  at  front ,%", from gape very nearly ++" ; feet brown, tarsua 
nearly 4" ; middle toe (including claw) A. 

The coloration of this species agrees almost in every particular 
with J a r d i n e ' s description, and so do also the measurements. 
I don't think there can be the least doubt as to the identity of the 
two. J a r d i n e ' s original specimen was believed to have come 
from India, but its proper locality was unknown. Visc. W a 1 d e n 
(Ibis, Jan. 1870, p. 34)places J a r  d i n e ' s bird as doubtfully identi- 
c s l w i t h R a f f l e s ' s ~ p n r a j a a n d T e m m i n c k ' s m y e t i c a l i s .  My 
impression is, that they are quite distinct birde. R a f f 1 e s says of 
ei>arnja that the two central tail feathers are brown, which do- not 
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even apply to nbystiralis, though it seems very probable that the two 

species are identical. T e ni m i n c k 's original figure of vnyeticalia 
in the 1'1. Col. is not good. M ii 1 1 e r and S c h 1 e g e 1 (Ver- 
hand. Nat. Gesch. Nederl. Ind., hTect@rinice, p. 55) re-describe the 
8 of ~nysticalis, and from their account it is clear that this species 
and Lathn~ni are closely allied. The authors describe the vent a! 
ashy grey with greenish tinge, while T e m m i n c k 's figure ahem 
it allnost white. The inner webs of the outer tail feathers are said 
to be reddish black, but in Lathami there is no red tinge on them. 
I n  a note the authors state that the rump is yellow, not blue as ahem 
in T e m m i n c k 's figure, but I suspect the yellow must be of very 
small extent, as its presence escaped not only T e m m i n c k ' s, 
but apparently also R a f f 1 e s' notice. Turning at  last to the 
measurements given by hI ii 1 1 e r and S c h 1 e g e 1, T e m- 
m i n c k 'S mysticalis is undoubtedly a much larger bird, its totd 
lellgth being 5 inches, while that of bthaini does not exceed 44". 

The tail of mysticalis is 17 rmn. longer than the wing which is 
about 2 inches ; while in Zathar~ri, the tail is shorter than the wing, 
and the contral feathers much lem elongated, all the tail feathers 
being regularly graduated. The central tail feathers in Lathami 
are only about 3 mm. longer than the next, and these again from 
10-1 5 mui. longer than the shortest feathers ; in mysticalis M ii 1- 
1 e r and S c h 1 e g e 1 give the corresponding proportions as 28 
nun. and 11 mm. The black internal margin of the mustachial 
streak also appears characteristic of Lothami, aud is not mentioned 
in rnyeticulis. I have little doubt that C a b  a n i s' A'. eupogon from 
Malacca is the same bird as Lnthanbi, but original specimens mud 
be compared in order to settle this question satisfactorily. 

37. NECTAROPHILA BRABILUNA, m. 
W a l d e ~ l  in Proc. 8. 8. L., 1866, 11. 543 and Ibis, 1870, YI, 

p. 41.-Nectarilria fil;lsseltii, T e m m. B 1 y t h Cat. p. 226. 

l i n g  l*", rarely 2" ; tail 1 ;T", rarely 1 a" ; bill at front +' or  very 
little longer ; tarsus very nearly or quite %. 

B 1 y t h (1. cit.) quotes his N. Pltayrad, (J. A. Soc. XU, non SI, 
p. 1008), as a synonym of this species. J e r d o  n s ~ y s  (B. h d .  
I ,  p. 361), A. Phuyrri, B 1.' from Pogu, very close to Arachtl. nmypm. 
What does this last quotation refer to ? 
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My collector obtained in the Wellealey Province and on Penang 
4 males, but strangely not a single $ which appears to be rare, or 
difficult to procure, and was unknown to T e m m i n c k. M ii 1 1 e r 
and S c h 1 e g e 1 in their Bijdragen der Eonigvogels v. d. ind. 
Archip. p. 59, pl. 10, fig. 5 (Verh. over Nat. Qeseh. kc., door 0.  J. 
T e m m i n c k, Zoolog. 1839-1844) figure and describe the 9 of 
this species as being above brownish black, sides of neck and head 
and of the breast, front and top of head, posterior rump and upper 
tail coverts, chin and throat mostly red, lower breast and vent 
whitieh. The same authors state that the young bird resembles 
the 9 during the first year. 

38. A B A ~ ~ C H T R ~ ~  FLAWAXILLAEI~, B 1 y t h. 
J. h i a t .  Soc. Beng. XIV, p. 557 ; Cat. p. 226 ; W a 1 d e n in Proc. 

2;. 8. L. 1866, p. 541 and Ibis 1870, VI, p. 24. 
I obtained only one 8 specimen from ths Wellealey Province. The 

feathers on chin and throat have a purple metallic lustre, at the 
sides slightly, but in front of the reddish brown pectoral semicircle, 
distinctly greenish metallic. Laterally the feathers are ale0 some- 
what mixed with dingy green. In  other respects, the specimen is 
identical with the Arracan and Burmese form ; wing 2" ; tail 14" ; 
bill at front +#" ; tartarsue A. 

Visc. W a 1 d e n ' s remarks (1. cit. p. 542) respecting the pomi- 
ble identity of thia species with A. jugularia of L i n n 6 will, I 
believe, soon c d  for a revieion of the nomenclature. Both species 
certainly are very closely allied, if not identical. 

39. NECTAEOPEILA [ ~ T H B E I T E S ]  & ~ L A ~ o E I Y S I ~ ,  8 C 0 p. 
W a 1 d e n, Ibh, 1870, VI, p. 47, cum syn0n.-i%ctari?bia leptda, 

L a t h. (Synop. I, 298) et auctorum.-N. malacceMM apud B 1 y t h 
Cat. p. 225. 

This species appeam to be common in the Welleeley Province ; 
8 wing 2+"-2&"; tail 12" ; bill at front @", from gape +", or a lit- 
d e  more ; t a m  #" ;- 8, wing 2&'' ; tail 18" ; bill at front #,", from 
gape very nearly 9' ; tarsus 9". 

H o r s f i e 1 d ' 8 N. jaamica (Linn. Trans. XIII, p. 167) is 
mually considered to be the same bird, and as the identiiica- 
tion of the Javanese bird has, I W, first been suggested 

39 
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by M ii 1 1 e r and 8 c h 1 e g e 1, it is probably correct, though 
H o r s f i e 1 d 's  description does not speak in favour of it. H e  
calls the chin and throat ferruginous, while L a t h a m ' s ex- 
pression " rubro_fUsca" is the more correct. H o r s f i e 1 d ' a 
" lower coverts of the wings are rufoua" is doubtful, for in the Mala- 
yan bird, the longer scapnlars and the shortest coverts are termi- 
nally rufoue brown, the longer coverts of the secondaries and ter- 
tiaries are edged on the outer webs partially brown, partially 
greenish. Further on, H o r s f i e 1 d says " tail is black with a 
greenish lustre above, fulliginous and paler underneath." In X u -  
Zaccensia we have the tail above black, the two central tail feathers 
edged with purplish green on both webs, the following only on the 
outer web and the last feathers uniform dull black, all ashy black 
below. The sides of the head and neck are dingy green in the 
Malayan bird. However all these variations do not appear to 
be of great importance, for they would hardly indicate more 
than local races of the same species. 

The female is above dingy green, wings and tail dusky brown, 
more or less edged with green, below yellow, brightest and purest 
on the middle breast, solllewhat tinged with green on the t h a t ,  
thetwo mustachial streaks are indicated by pure yellow, eyelid 
especially the lower one, distinctly yellow. 

Fam. A RA CHNOTHEXIDB. 

Anthreptes moksfn, E y t o n, Proc. Z .  8. Lond., 1839, p. 105.- 
Araoh. modeeta et Zatirostria, I3 1 y t h, Jour. 8. 8. B., voL XI& 
p. 981-982. 

Above uniform yellowish green, duller on the wings and tail, the 
feathers on the forehead centered dark ; the first two quills almost 
wholly brownish black, the others only on the inner webs, the last 
tertiaries wholly green ; shoulder edge of wing yellow ; tail feat.hers 
with a brownish black, almost terminal band, and the outer fea- 
thers mostly of the same color on the inner webs, the three outer 
feathers on each side with a subterminal large white spot on the 
inner webs. Below, greenish ashy, the feathers on the chin, throat 
and breast very distinctly centred dark ; lower tail coverts yellowish 
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green with yellowish white tips ; lateral feathera of the vent 
greatly lengthened. Wing 2 p  ; tail I)" ; bill at  front I,\" ; from 
gape 18' ; tarsus B". 

This species is readily distinguished. from the last by its stout 
and short bill ; it is rare about Yalacca and in the Wellesley Pro- 
vince, and I only once saw i t  at  Penang. 

Fam. DIC.A?ID.A?. 

42. D ~ m m  TRIQONO8TIaMA, S C 0 p. 

B 1 y t h, Cat. p. 226 ; L a t h a m, In. Ornith., I, p. 299. 
8 .  Dark, sometimes greyish, blue above and on the sides of the 

head and neck, as well as on the scapulars and wing coverts of which 
the anterior are edged with green ; wings black, the feathers edged 
with greenish blue on the outer webs, shoulder edge of wing white ; 
back bright golden orange, rump greenish yellow, longer upper 
tail coverts green, tail black, like the wings, with a faint greenish 
lustre; chin and throat cinerous white, breast and vent bright 
orange yellow, becoming pure yellow on the lower tail coverte; 

wing tail 3"; bill at front 8'; from gape +" ; tarsus 4". 
8. Above dark greenish, wing8 and tail blackish, rump and upper 

tail coverts yellow, chin and throat greenish grey, rest of lower 
parta orange yellow ; size same ae that of the male. 

Apparently not common in the Wellesley Province and about 
Malacca. 

43. DICEUM C E R Y ~ O R H ~ ~ ,  T e m m. 
P1. Col. 478; J e r d on,  B. Ind. I, p. 374. 
Specimens from the Wollesley Province are aU a little larger 

than the measuremente given by J e r d o n from Indian specimens, 
and there is no distinct yellow tinge on the rump and upper tail 
coverts ; wing 2%" ; tail 1&" ; bill at front 8 ; from gape ; tarsus 

&a. The Malay specimens agree best with T e m m i n c k's figure 
of a Javanese bird, which has tho throat whitish and the rest of 
the  plumage below with a very slight greenish tinge. 

44. Drcrem C R U E B T A T ~ ,  L i n n. 
D.coccineum, S c o p . ,  G t o u l d ,  B .As ia ,p t .VI ;  J e r d o n ,  B. 

Ind. I, p. 373. 



The Malayan bid,  though identical in coloration with the 
Indian one, seems to be smaller, at least of four specimem 
shot in the Welledey Province, opposite Penang, three have the , 
wing scarcely longer than 19 inch, and only one kaa it 13, but 
none reaches 2 inches, the tail is nearly one inoh, and the bid at 
front is 8"; the wing coverte and scapulare have a ratker bluiah 
green lustre, and the scarlet above is either very bright and al- 
most pure or with a slight yellowish tinge. Visc. W a l d e n (PIw. 
Zool. Soc. Lond., 1866, p. 544) draws attention to these dSerenoeg 
but I hardly think that they are su5cient to warrant a specific dis- 
tinction. Should this, however, be the case the name maim, 
8 c o p., would stand for the Eastern, Malayan and Chinese form, 
for the type of this is said to have been obtained from China, and 
the Indian race had to be called muantaturn. I believe, however, 
that smaller mces, similar to the Malayan ones, also occur locally 
in India and Burma, and that there is no d c i e n t  ground for a 
epecific separation. 

Pam. MER OPIDB. 

45. MEROPS PHILIPPIKW, L i n n. 

G o u l d ,  B.Asia,pt.VlT; J e r d o n  B.India,I .p .207.  
Specimens from the Welledey Province are perfectly identical in , 

size and coloration with those from India. The la& tertiaries are 

almost wholly dull greenish blue, not only on the outer edge, as 
shewn in Q o u 1 d 's figure. 

Farn. MOTA CILLIDB. 

46. h m u s  CIIINEHBI~, Q o u 1 d. 
Birds of Asia, pt. XVIII. 
I obtained only one specimen h m  the Wellesley Province ; it 

quite agrees with the figures m d  measurements recorded of the 
species. 

47. Hmawus BUFI~APILLUB, T e m m. 
Planches Col. 534. 
A specimen from the Wellesley Province almost perfectly ctgreee 

with T e m  m i n c k '8 figure, except that there is a little less black 
on the top of head separating the frontal white from the nrfons 
brown of the crown and of the neck. The lateral black stripes 



become obsolete on the posterior vent. Wing 38" ; tail about 34" ; 

bill at  front 2', strongly hooked at the tip, from gape I.;#" ; tarsus 
1 ',"; bill black, feet white. 

The species is recorded from Java and Bnmatra, and seems to be 
very rare in the Malay Peninsula ; it is not known to extend far- 
ther northwards. 

48. E U P ~  MACBOOBBWB, T e m  m. 
B 1 y t h, Cat. p. 158. 
Wing 4" ; tail 5" ; bill at  front nearly I", fiom gape 1 ,?," ; tarsus 

1p";-not common in the Wellesley Province. 
8 t r i c  kla n d (Ann. and Mag. N. H., XIX, 1847, p. 132) 

suggeeta to class this remarkable bird in the TIXUIIXZ, but con- 
sidering the general structure of this and allied apecies, they 
undoubtely exhibit a greater relation to Eydrobata b d  Eenicurw, 
then to any Bmalia ; unfortunately I could not obtain any infor- 
mation about the habita of the present species ; the coloration 
exactly agreea with T e m m i n c k ' s figure. 

Fam. PITTIDB. 

49. PITTA ORANATIRA, T e m m. 

Planches Col. 506.-P. coccdw, E y  t o n, Roc. Zool. 80c. Lond, 
1839, p. 104, 
An apparently young bird from the Wellesley Province has the 

front sides of head sooty brown, head above and occiput crimson, 
posterior neck blackish brown, rest of upper plumage uniform deep 
blue, quills with their coverts and the inner webs of the other 
wing feathers brownish black, chin and throat of the same colonr, 
breast and vent brown, on the former most of the feathem are blue 
and tipped with reddish, the red increasing towards the vent but 
not predominating, except at  the sides ; under tail coverts red ; 
wing 3 r ;  tail I f ;  bill a t  front ;$" ; fiom gape 1" ; tsrsus 1%. 
The specimen wants the bright lilac color at  the sides of the head 
and on the wings, which is to all appearance a sign of maturity. 
Malacca specimens in full plumage appear perfectly to agree with 
T e m m i n c k 's granatina with which B 1 y t h (Cat. p. 157) &st 
identified them, but subsequently he stated (p. 326) that the name 
granrtina has been restricted to the Borneo bird, and that the 
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Malayan one is identical with vcnuata, M ii 11. This last, as figured 
by T e m m i n c k (Pl. Col. 590) and re-described by M ii 11  e r 
and S c h 1 e g e 1 (Oversigt. Ind. Arch. Pitta, p. 15) s e e m  to me, 
however, to be quite a different bird. 

Fam. TURDIDLE. 

50. OEOCICHU MODEETA, E y t o n. 
Turdus mohatua, E y t o n, Proc. Z. 8. London, 1839, p. 103. 
8 .  Olivaceous brown above, a little darker on the head, lores and 

ear-coverts dusky, a narrow streak below the lower mandible, widen- 
ing posteriorly, and the whole of the posterior throat cinereous; 
superciliary stripe, lower eyelid, mustachial stripe, chin and anta- 
rior throat pure white ; front of breast including the sides and ex- 
tending down to the vent pale ferruginous ; median portion of lower 
breast, vent, and lower tail coverts pure white ; wing 5" ; tail 3)"; 
bill at  front in, from gape lix," ; tarsus I&". 

The female differs by having the cinereous color less pure and 
much less developed on the posterior throat, the ferruginous of the 
breast is also more mixed with ashy ; the size is the same as that 
of the male. 

Specimens from the Wellealey Province perfectly agree with 
those h m  Malacca as well as with those from Arracan. The 
species has been by different authors identified with H o r s- 
f i e 1 d ' s T. jaoanicus, but on comparing the description of this, as 
well as that of D r a p i e z ruficlua, the Javanese bird appears to 
me to be distinct, though I have no authentic specimens to compare. 
I do not know T e m m i n c k ' s T. eoncolor, but until the uncer- 
tainty about the correct dohition of the allied insular species 
has been satisfactorily settled, E y t o n ' s name should be reserved 
for the Malayan bird. 

Cf. vwdesta also occurs at the Andamans and along the Arracan 
coast, and may probably extend into Cachar and farther north 
into Assam. 

Fam. TIJIALIIDB. 

51. TURDINU~ M A ~ B O D A ~ T Y L U ~ ,  8 t r i c k 1. 
Vide S t r i c k 1 a n d  in Ann. and Mag. N. H., 1847, XX, 

p . 1 3 3 , a n d B l y t h  inJ .  A.S.B.,XIII,p.382. 
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B 1 y t h separated this species as the type of nrdinua from E y- 
t o n 's Mdacopteron. The bill as well as the gradation of the wing 
feathers, and in fact the entire habitus of the bird are quite distinct 
fiom the type of the last named genus. B 1 y t h ' s description and 
measurements apply to the Malaccan bird, but a smaller form occurs 
farther north in the Welledey Province. The plumage is in every 
respect the same, the back in one of the specimens slightly more 
rufous brown, and the chin in both pure white, extending a little 
more on the sides of the head, than i t  does in Malaccan specimens, 
but apparently not so much low down, barely reaching beyond the 
middle of the throat. The bill nlso Epp0ars to be a little higher, 
gradually tapering, and less notched at  the tip, than in a specimen 
from Malacca, but such slight variations no doubt are individual, 
or differ according to age. 

I append the comparative measurements of the two races. 
Speo. from Mrrlaoos. 2 Specimens for Wellesley 

Province. 

Wing,. ................. 39", ................ 3-= I B "-3t". 
Tail, .................. 2 y ,  ................ 2g1. 
Bill a t  front, ............ s", ................ 8". 
,, from gape, .......... 1 &, ................ 1". 

Height of bill at  front, ... +", ................ x%'~. 
Tarsus, ................ IfN, ................ I&". 
B 1 y t h described (Jonr. Asiat. Soc. 1855, XXII,) three other 

species of Turdinus from the Tenasserim Provinces ; t tey all some- 
what differ in plumage from the Southern Malayan form ; lately 
(Ibis, April, 1870), the same author also notes several species of that 
genus from Java, having inspected some specimens in the Leyden 
Museum, t c .  

52. TURDIRO~TRI~ 8UPERCILIABI8, H 8 y. 
Madras Jour. 1845, XIII, pt. 11, p. 163. 
From Malacca and the Wellesley Province. 
The male has the whole of the dark plumage tinged with bluish 

aahy ; the female is dull brownish black with a plain ashy tinge- 
A full grown male measures wing 4" ; tail 38" ; bill at  front +;" ; 

from gape lh"; tarsus l&". As compared with nrdinzce, the bill 
of Turdirostria is stronger, more concave at  the sides and broad- 
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er at  the base, provided with strong bristles and stiff fea- 
thers, those of the loreal region almost entirely covering the nos- 
trils, while the same are uncovered, or nearly so, in Turdinus. The 
wings and tail are comparatively longer, the primaries being nar- 
rower and longer, but the tertiaries ahortsr, than in nrdinur. On 
the whole this last named genus appears to posseae more of a Tur- 
dine while i'bdiroetrie hae more of a Timaline q e c t .  

53. MIXORNI~ IVIQRICOLLIB, T e m m. 
Planches Col. pl. 594, fig. 2 ; T. cpythronotrca, B 1 y t h, J. A. S. B., 

XI, p. 7'33; Brachyplptsrix nigrogularis, E y t on, Ann. and Mag. 
N. H., 1845, m, p. 228. 

If the generic distinction between diimi.9 and TiPndia i s  to be 
retained the present speciee, should be placed in the former genus, 
on account of its comparatively very strong bill and the very short 
rictal bristles, the reverse being the caee in Timalia, which besides 
has the 5th and 7th primaries equal, while ilfixornia has the 7th 
sensibly shorter than the two preceding. 

B 1 y t h ' s deecription of the bird is excellent ; 8 and P are quite 
similar. Wing 2g" ; tail 2fR ; bill at  front 8" ; from gape it" ; tar- 
sus tin. T b  species is very common in Penang and the Wellealey 
Province. 

54. DRYMOCATAPHU~ NII3EOCAPITATU8, E y t 0 n. 
Bmchypteryx nfiigrecupitalo, E y t o n, Proc. Zool. 8. Lond. 1839, 

p. 103. 

B 1 y t h in Catalogue, p. 178, quoted this speciee f h t  ae a doubt- 
ful Brachypteryz, and then, in Appendix 3, as Drynsocataphus, 
which genus he proposed for the species in Vol. XVIII, Journ. 
Aeiat. S., 1849, p. 815. Ita distinction from Braohyptiwyz is indeed 
very marked, not only the bill being different, but the tsil much 
longer, and the primaries shew totally different proportions. The ha- 
bitus of the bird ie that of a Pomatorhinnur and of Pdornennh, differ- 
ing h m  the former by the hooked and notched bill, and h m  both 
by the proportions of the primaries. In 1849 (1. cit.) when pro- 
posing the genus, Mr. B 1 y t h simply quotes E y t o n 's speciee 
aa the type, and describes another species, D. fuscooapiZlw from 
Ceylon, which he says i a  allied to the former. Since then (Ibis 
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1867, 111, p. 301) B l y t h referred the Ceylon species to Pellor- 
mum, but does not say anything about the genus Drytxocata- 
phoca, of which the Malayan species is the type. As the species is 
not common, a brief description of the genus and of the type spe- 
ciee may be acceptable to Indian Ornithologists. 

Drymocat~phxa, B 1 y t h, 1849. Bill lengthened, gradually be- 
coming thinner laterally, and on the upper terminal half slightly 
arched, moderately curved and hooked at tip ; nostrils elongated, 
free ; a few short rictal bristles ; miugs very short, first quill smallest, 
second about half aa long again, 3-7th graduated, the 7th being 
longest, the eighth and ninth very little shorter and equal ; second- 
aries elongated, tertiaries conspicuously shorter ; tail lollg, rounded, 
the middle fa thers  being the longest ; feet stroug wit11 a long tarsus, 
inner and outer toe subequal, the middle one lengthoned, hind toe 
shorter, but stronger, and with a very long curved claw, being 
double the ler~gth of that of the middle toe. 

D. nigrocapitatuo, E y t o n. Head above and occiput black, rest 
of upper plumage rufous brown, lores and supraciliary stripe and 
lower eyelids whitish ashy, the feathers having pure white quills ; 
ear coverts rufescent ashy ; a moderate blackish brown mustachial 
streak from lower mandible bordering laterally the white chin and 
anterior throat ; lower throat and breast bright rufescent, chang- 
ing to deeper brown on the vent and the lowor coverts. Bill 
black above, yellowish white below ; legs brown. Wing 23" ; tail 
2%" ; bill at front &", &om gape p, tarsus If", middle toe iucluding 
claw $ ; hind toe, including claw :+", claw alone A". I did not 
observe the species farther North tlian Malacca. 

55. IOU LAFRESNAYEI, H a r t 1 a u b. 

Rev. Zool. 1844, p. 401. 
I obtained a eingle full grown male of this species from the 

Wellesley Province. The one originally described by H a 1. t 1 a 11 b 
waa from Malacca, and appears to be a female. Mr. B 1 y t h de- 
scribed another speoimen from Arrman, also a femalo, uudur the 
name of I. innotata, (vide J. A. 8. B., XVI, p. 473). The epeciee 
rreeua to be very rare. 

-1 0 
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S . Genernl plumage above black with a greenish gloasy tinge, 
forehead yellow, passing to black on top of head between the eyes, 
neck and back tinged with yellowish geen,  feathers of the rump 
very soft, much lengthened, whitish at  their bases, olivaceous to- 
wards the middle and with yellow tips ; upper tail-coverts short, me- 

tallic black, tail and wings shilling black, the latter internally 
near the ~houlder edge yellow, then white, all the wing feathers 
having the bases with their coverts and the edges of the inner webs 
white ; the 5-9th quills are on the basal half of the outer webs also 

slightly edged with yellow ; lores and eyelida yellow, ear-corerta 
black ; below uniform bright yellow throughout, slightly olivam 
ous at  the side of the breast below the wings ; wing 23" ; tail 
2 &" ; bill at  h n t  f#", from gape :+" ; tarsus -;g. 

B 1 y t h gives the measurements of the female as : wing 23", tail 
2fW, bill from gape l", tarsus 2" ; it is uniform g e e n  above, yellow 
below with no white on the wings except a slight edge to the 
primaries. 

Although the beak of this species is comparatively of a very large 
aize, its forln is exactly that of other typical lor@, and the salue ap- 
plies to the peculiar yellow and black, or yellow and greenish colo- 
ration of the sexes. When viewed externally, the black tinge of 
Lufieenayei strongly recalls the coloration of Zcyhlica. 

56. IOU TPPHIA, L i n n. 

J e r d o n, Birds of India, 11, p. 103. 

B 1 y t h (J. A. S. B., XIII, p. 380), I think, f i s t  suggested the 
identity of I. typhia, L. and I. Zqbnica, G m e l., and Mr. H u m e, 
lately (J. A. S. B., XXXIX, Part 11, p. 117) says that there can be 
hardly a doubt as to the identity of the two. I do not think that 
the differelice of size, relied upon by Dr. J e r d o  n, holds good ; he 
must ha\-e had taken the measurelnu~its of an unusually large spo- 
cimen of typlyhia with the wing 2$", for several which I measured, 1 
have the wing only 2&", and some barely as long, but the bill of 
typhia always appears to be a trifle longer than that of Zeylmlica. 
I t  certainly appears very probable that the two forms only re- 
present different phases of plumage, or races of one and the same 
species, but it iB at the same time remarkable to find that 8 tyfitb, 



in fully developed plumage, never has the whole head black, at  
least I never saw, nor heard of, such specimens ; but of course if 
the two extreme, as well as intermediate, forms do occur in one and 
the same locality and interbreed, there is every reason to believe 
that they only form one species. However, I do not think that even 
in this caae it could be disputed that the two phases of plumage,- 
pointed out as characteristic of typhin and ZeyIosica,--do not occur 
constant in mature birds. Zeylonr'cn is the strictly Indian form, t!/phia 
is the Malayan, and birds with the whole upper black plumage 
of Zeylonica are never met with in Burma and the Malayan country. 
A couple of female specimens of Zeyloniea which I compared had 
the green upper, and yellow lower, plumage slightly paler than 
specimem of typhia, and the tail fenthers were less truncate, more 
obtusely rounded with yellowish subterminal cross bands and the 
general plumage of the tail feathers was a little brownish, but I 
cannot say whether these characters are in any way constant among 
a large series of birds ; I do not expect they are. The female of 
typhia is almost exactly like that of scaptdlnris. 

Fisc. W a 1 d e n  (Proc. 8. 8. London, 1866, p. 550) questions 
B 1 y t h ' s statements as to the occurrence of both typhia and ucap- 
.laris in the Malayan Peninsula, and observes that he possesses a 
female specimen of an h r a  from Nalacca with the bill longer and 
slenderer than that of a Tenasserim specimen, but the wing much 
shorter. W a 1 d e n suspects it to be scapularia, which identification 
nlay be correct, considering that the usual size of 6 I. typhia is at the 
wing 2&", and the 2 is often a little smaller than the 8, consequently 
the measurenlents between the two species are not so contrasting, 
as they were believed to be. I t  is, however, also possible that the 9 
specimen in question belongs to a small variety of typl~ia, of which 
I obtained a pair in full plumage from the Wellesley Province. 

The coloration of a 8 specimen from the same locality, indicates 
one sf the intermediate forms between Zeylotaica and typhia, and is 
almost exactly like that of Lafresnayi. I t  is green above, on the 
occiput and neck strongly tinged with black ; wings and tail black,the 
former with the usual large white tips to the shortor, and the narrow- 
er greenish white tips to the longer coverts ; sides of hoad including 
eyebrows, lores, and the whole of the lower plurllage bright yellow, 



brighted, almost saffron yellow, on the throat and paling towards the 
vent. The bill is exactly as largo and slender as in Burmese or 
Calcutta specimens, but the wing sl~orter, being 2&", tail I#", bill at 
front 281 from gape nearly 8 ; tarsus, 9" (the same ae in typlria and 
Zkylwniea) . 

9. Olivaceous green above, blackish bromn on the wings, 
yellow below, the tips to the shorter wing corerts white, those of 
the larger coverts mostly green, and the shonlder edge greenish 
yellow, tilil feathers green, the outor ones partiany dusky brown 
on the inner webs and with greenish yellow edges, all conspicuonsly 
cross-barrod with dusky brown ; wing 2$x"; tail 2", the other 
measurements the same as in 8 .  I n  spite of its slightly smaller 
size, I am confident that the Malayan bird is the same which occlm 
in Tenassorim and in Bengal, and probably similar variations of 
size, aa those just noted, will be sooner or later recorded also from 
Indian localities. 

As regards the alleged identity of typhia and Zylonicn, we must 
now await the result of Mr. H u m e ' s comparison of the numerous 
specimens of both forms which he states that he hae at  his dis+ 
from b s t  all pnrts of India. 

57. IOU sCAPULARIs, H 0 l 8 f. 

b .  Uniform dark green, paling to yellowi~h on the rump, and 
psssing to bright yellow on the vent and l o ~ e r  tail coverts ; eye- 
brow above and a spot below the eye bright yellow, posterior and 
anterior angle of the eye, including the lores, drdl black ; w i n p  with 
the scapulars, upper tail coverts and tail shining blmk ; shoulder 
edge of wing yellow, or greenish yellow ; shorter and longer 
ooverts broadly tipped with white, wing feathers edged green 
externally, tail feathers sometimes very slightly tipped greenish ; 
and in immature specimens the outer feathers are mostly green ; 
tibia1 feathers yellow ; tail very indistinctly cross-barred ; bill 
leaden brown with pale whitish edges, legs leaden grey. Wing 
2&", tail 2", bill at  front &It, from gape very nearly 9"; tar- 
sus *". 

The fern J e  does not appear to differ from that of I. typlin, ox- 
cept that the tail seeills less dusky on the inuer webs and very 
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narrowly edged with greenish, above there are scarcely any cross 
bars perceptible ; wing 2 Tb" ; tail 2&". The bill of scapularia ap- 
pears in some specimens to be more straight than that of typhia, 
but there is no difference in its length. I t  seems pretty constant 
that the tail of the female Iorre is proportionally longer and the 
wing shorter, than those of the males. 

This species is not uncommon in Penang, the Wellesley Pro- 
vince, and farther south about Malacca. The female was de- 
scribed and figured by H o r s f i e 1 d in his " Researches" from 
Java. 

58. PHYLLORNIS JAVENSIS, H 0 r 8 f. 
Q o u 1 d, Birds of Asia, pt. XIII. 
This is a very common species about Malacca and in the Welles- 

ley Province. All the males, that I have obtained, had the hinder 
angle of the eye yellowish, indicating the yellow eye-ring of the 
female. The old 9 has the mustnchid streak slightly blue and the 
shoulder tuft mostly green with only a slight trace of blue, sometimes 
with scarcely any ; tho young has the mustachial streak originally 
green, but it gradually changes to blue, and at  the same time also 
some of the yellow feathers on the throat begin to turn black. Wing 
in 6 34 4 inch ; tail 29"-3" ; wing in 9 usually 33" ; tail 29" ; bill 
in both about +a", being a little more strongly curved at  tip in 
the 8, than in the 9.  

59. P H Y L ~ R ~ I ~  CP.4NOP000111, T e m m. 
Q o u 1 d, Birds of Asia, pt. XIII.  
Five males were obtained in September by my collector in the 

Wellesley Province. All hnve the forehead and a gorget on the 
h n t  breast bordering the black much more con~picuously yellow 
than shewn in Q o u 1 d ' s figure ; wing 3-36 inch ; tail about 
29" ; bill at front 4". 

B 1 y t h (Ibis, 1867, 111, p. 9,) suggests that for this m d  the 
preceding species, characterized by a small shoulder tuft and a bill 
of the shape of lwn, the name Phyllornis should be restricted, as 

distinct from J. and Selby's Chloropsia under which he would include 
the other chiefly smaLler species with a very conspicuous blue 
ahoulder tuft. This distinction doee not seem to be very important, 



514 A Cbntr ih t im to Xalnyan Ornithology. [No. 4,  

and it would be very difficult.to define genera upon such subordinate 
characters. I n  coloration the two last noted species of Phylloi-nb so 
thoroughly agree with their Indian allies, that it strikes one as very 
unnatural to separate them generically. The bill is in all species of 
PhyllwnM which I saw more compressed and higher towards the 
tip, than in h a ,  in which it is more uniformly attenuated towards 
the tip ; and this difference is equally well apparent in a comparison 
of these two species, as of other typical forms, with Iora. 

60. PHYLLORHI~ C o c ~ n u c u m ~ s s ~ s ,  L a t h. 

Ph. icterocephlus, T e m m., P1. Col. 112 ; B 1 y t h, Ibis, 1867, 
111, p. 8. 

Common in Malacca and the Wellesley Province and Penang, 
though not equally so as Ph. Jarensis. 

BIr. B 1 y t h 0. cit.) suspects that in Pl~yllornis both sexes are 
similar, or very nearly so, in coloration. So thej- are, but I think 
the differences l~sllally pointed out between 8 8 and 9 2 are mostly 
correct, though like in all similar birds there is great ~WEculty in 
distinguishing between 9 and young birds. As an example I gire 
a short description of a pair of the present species shot together on 
the const just opposite Penang, and examined by myself. 

8 .  Head yellow, changing to golden yellow on top of head and 
neck ; above deep grass green, all external a ing coverts and outer 
webs of primaries, and secondaries bright blue, the latter tipped with 
greenish, which color extends on the edgos of the outer webs, and 
gradually increases,till the last tertiaries become wholly green ; inner 
webs of all feathers dark brown, gradually decreasing on to the last 
tertiaries ; a large shoulder tuft verditer blue, scapulars and all upper 
coverts green ; two central tail feathers mostly green, the others pre- 
valent blue. Chin and throat black, laterally extending from the 
b a ~ e  of the bill to half the length of the eye, with a very a m d l  deep 
blue spot at  the bme of the lower mandible ; the black is bordered 
below by yellow, to which follows a narrow gorget of bluish groen, 
and the rest including lower tail-coverts is of a soft yellowish green. 
Bill black, legs leaden brown ; wing 3&", tail 23" ; bill a t  front 
&", from gape ;$" ; tarsus 8." 

p .  Above, grass green with a alight golden yellow tinge on the 
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head, especially on the top and at  the sides of the middle nook, 
wings and tail equally bright and exactly similarly colored aa in 8, 
and the same is also the case with the breast, vent and under tail 
coverts ; chin and throat uniform bluish groon, with a blue elongated 
spot at the base of the lower mandible ; bill and logs brown 5 the 
measurements are the same, as in the 8, but the bill a little 
smaller and less stout. 

Another pair shot near Malacca exactly agrees in colouring with 
the above. 

Pam. BRA Cl?YP ODIDB.  

61. C ~ I Q E B Q U U R I S ,  H o r s f .  

Ixospheocepklue, H a r t  1 a u b and Pymon. ~tfoeaurlntzrs, E y to  n, 
vide S t r i c k l a n d  in Ann. a n d M q .  N. H., 1847, XIX, p. 130. 

Although several descriptions have been published of this bird, 
they are hardly s a c i e n t  to recognize the species. Head above 
blackish ashy, each feather being narrowly margined paler, 
rest of upper plunlage olivaceous green, yellowish green on the 
m p ,  dusky bromn on the inner webs of the wing feathers, 
rufescent greenish b r o m  on the upper tail coverts and tail ; lore8 
whitish, sides of head ashy ; chin and throat pure white ; breast, 
vent and lower tail coverts bright yellow, sides of breast and vent 
olive green ; lower wing coverts yellow ; iuner webs of wiug 
feathers, especially near their bases, silky white ; bill well curved, 
slightly hooked at tip, above dark leaden brown with white edges, 
below a little more whitish ; 6 very strong black riotul bristles on 
each side, the most anterior the smallest, the trvo median ones al- 
most reach to the tip of the bill when laid forward ; narine bristles 
thin and small ; wing 34'' ; tail 38" ; bill at front g", from gape 3'' ; 
tarsus very noarly 3" ; middle toe ; hind toe A", the claw of the 
latter is very little stronger than that of the middle toe ; the two 
outer toes are equal, and each aa long aa the hind toe. The bill is 
rather broad a t  the base, the rictal bristles colxlparatively very 
strong, the feet rather weak, shewing that the whole habitus of the 
bird is that of a Crinigcr, aa pointed out by S t r i c k l a. n d. With 
the exception of the characteristic ehortnees of the tarsi, the species 
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shows colisiderable affinities to Turdiroelrle, especially in the f o ~ m  
of the bill and the length of the rictal bristles. 

Rare at  Malacca a ~ l d  in the Wollesley Province. 

62. Nrcao~ausns MELANOLEUCOS, E y t 0 n. 
Proc. Zool. Soc. London, 1839, p. 102. Brochypodius trietia, 

B l y t h ,  J . A .  S.B.,XIV, p. 576. 
Apparently rather rare in Penang and in the Wellesley Pro- 

vince, omurring in dense forest ; wing 1 tr' ; tail 24 ; bill at  front 
t i ,  from gape 2"; tarsus &". 

63. BRAOHYPODIUS MELANOCEPIIALUS, G m e 1. 
T e m m i n c k, Pl. Col. 147. 1x08 n~etallic~ra, E y t o n, Ann. 

and Mag. Nat. Hist., 18-15, XVI, p. 228. 
E y t o n ' s name evidoutly refers to the greenish or purplish 

metallic tinge of the whole head ; the total length stated to be 8" 

mustbeamisprint, as S t r i c k l a n d  suggested, for E y t o n ' s  
two other measurements agree exactly with those of this specie$. 
Wing 3"-3k" ; tail 21"-28"; bill at front about h", from gape 3'; 
tarsus &". Common in the Wellesley Province and on Penang. I 
have seen it darting after insech &nost like a fly-catcher. 

64. &mu CTANTVFSTRIB, B 1 y t h. 
Pycnonotue ? cyagtiz.entria, B 1 y t h, J. A. 8. B., XI, p. 792 ; i&m 

Cat., 211, cum syn. 
The original measurements given by B 1 y t h must have been 

taken from a rather large bird, for the specimens in the Asistio 
Bociety's Museum are somewhat smaller. The species is conl- 
mon with the previous about Malucca, on Penang and in the Wel- 
lesley Province. Wing 23"-24"; tail 28" ; bill at front very nearly 
&", from gape nearly f '  ; tarsus &". 

These three last named species are 80 closely allied aa regads 
their ehort stoutish form of the body, the subconical arched bill 
(being slightly hooked at the tip), the presence of few rictal w d  
narine bristles, feeble feet with.short tarsi, coloration, kc., that 
it would at  the first sight appear unnatural to apply to them three 
distinct generic names. I t  is perhapa so, and a smaller sub-division 
would suffice; we may d the111 either genera or sub-gonera, but 
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there certainly are noticeable distinctions betweell each uf the three 
species. 

MICEOTAR~V~ has the first primary very narrow and short, the 
2nd of considerable length, the 4th largest and the two following 
subequal to it ; the tail is rounded, the middle feathers the longest 
and the rest slightly gradated ; the feathers on the rump are very 
full and the lower tail coverts short; the feet and toes are rather 
strong. 

BRACHYPODIU~ haa the 1st primary very short, the 2nd again of 
considerable length, the following gradated up to the fifth, which ie 
longest, and the others rapidly decrease in length ; the tail is round- 
ed, the central feathers longest, the others gradually decreming in 
length, and the outermost are considerably shorter ; tail coverts long, 
feet and toes feeble. 

IXIDU haa the 4th primary the longest, the 5th and 6th very 
little shorter and equal, the tail squarish, the middle feathere being 
ahohs t ,  and the outermost a trifle longer; lower tail cover& 
short, much in form resembling Pyc~onotlce, feet and toes feeble. 

65. ORIOLU~ XANTHONOTUS, H o r s f i e 1 d. 

Res. Java with fig.; B 1 y t h in Cat., p. 215 ; P1. Col. 214. 
H o r s f i e 1 d ' s figure of the male is evidently taken from a 

specimen not in fully developed plumage, for in this state of plu-. 
mnge the black is quite pure and the yellow above much more 
bright, the edgings of the primaries are very distinct and pure 
white, while the secondaries and tertiaries are very faintly edged 
with pure yellow. 

What H o r s f i e 1 d describes as the female is no doubt a 
young bird, and probably a male ; it corresponds with B 1 y t h ' s 
0. ccaetk~wpbrun* which is based upon a young bird from Malacca, 
as recorded by Mr. B 1 y t h himself. 

The female in full plumage is almost uniformly dingy green 
above, yellowish in front of the head and round the eye, top of head 
aomewhat darker; quills brown with pale edgings, se~ndur iee  
brown on the inner, greenish on the outer webs, the latter color 

Joorn. h ia t .  Sw. Bengal, Val. XI, p. 795. 
41 



p ! u d ~  inrrea+ing till the last tertiaries becoplewholly green, 
mo-t of the woaclarit-5 hnd tertiaries are sometimes narrowly' 
tipix4 with cella~aish b n m ,  fi few of the medim wing coverts are 
external l  di-~inctiy c<igt-d with cheamut ; tail green a b o ~ e ,  the 
two median feathers v h ( ~ l l c  so, the others blackish on the terminal 
half of the inner v e t s  and terminlitlug Kith a gellew tip, b ~ t h  the 
blwk and gellow incaa-ing towards the outermost tail feather% 
Below, rLin a ~ d  thr~hnt allitich with a very slight greenish tinge, 
breast and vent rrith elt,ngated dark brown blotches as in the 6 ,  
lower tail corerts pure :ellow, tail feathers below greeai~h. The 
young hare the t a c t  and King coverts more or less brown and the 
other colors of the 9 l e s  pure. 

This species seems common about Malam,  and is very common 
in the Kellcsley Pro-iince, being constantly seen flying about 
immedintel-j one p a v e  through the m a n u t  forest in the interior. 
Its habits and call are entirely that of other Oriols and so i s  also 
its coloration. 8 ,  ning.a&-lf  inches ; tail about 21" ; hill a t  front 
+i"-ft" ; from gape i + - 1 "  ; tarsus f;'' ; the 9 is of the same size 
as the 8 ,  or slightly smaller. 

As compared with other allied species the size i s  somewhat 
small and the bill dibtinctly hooked at  the tip, but these are, I 
beliere, not suflicient characters, upon which subgenera could be 
based, and, therefore, Bonaparte's name Xanthonotrca appears to me 
to have no claim to be accepted as a distinct al>plht ion.  

Fan,. IRENIDAZ. 

66. IRLTA PL'ELLA, L a t h. (var. yanea Begtie). 

I. &layr,~eis, M o o r e, vide IV a 1 d e n  in Ann. and Yng. Na+ 
Hi&. V, 1870, p. 417. 

I t  was, I think, B l  y t h who first pointed out, years ago, t h e  
constant snialler size of tho Nalayan as compared with the Ind ian  
bird, but on account of the identity in coloratiou, he considered 
the two races as belonging to oue and the sallle tipecies, I. ptl~Jh 

of L a t  h a m, (J e r d o n, 13. India, 11, p. 105). There are probnbly 
few ornithologists who, aftor having seen large serios of this 
~pecies, would uot fbllow B 1 y t h ill his detcrnunntion, nnrl 
tliough the clue~tio~i of India, Afalnya and Java, each b e i n g  



inhabited by a distinct species, lately appoars to have been finally 
settled by one of our most able ornithologists (Visc. W a 1 d e n ,  

~ O C .  cit.), I still think that these so-called species (puella, cyanea 

and turcesa) should only be considered as local races of one and 
the same bird. Of course the question entirely rests in the name, 
but as long as there are no other distinctions developed, than 
those pointed out betwoen these locd races, it wotllcl be prefer- 
able not to rank them as species, for such instances are exactly 
those which leave the definition of a species quite optional to every 
naturalist without an attempt of making the idea of a specific 
character a generdy applicable one: I t  is true that the Indian 
bird is generally larger, but there certainly are exceptions to this, 
and specilnens from Assam, Arracan arid Burma are sometimes 
quite as large as the Mdabar bird, while others from the same 
localities are smaller. A 9 from the WeUosley Province has the 
wing 49", tail 33", upper tail coverts 1" shorter than tho tail, 
lower tail coverts a little shorter than the upper ; bill at  front {g", 
from gape 1%;  tarsus :b". Of two Malacca specimens one has . 
the wing 43", the other 4r ; tail in both 3&", and the upper tail 
coverts are 1& inch shorter in one, and only 1 inch shorter in the 
othor specimen, bill at front &", from gape 1 k", tarsus barely t i". 
I can see no striking difference in tho lazuline or bluo coloration of 
8 and 9 specimens from South India and those from Burma, arid 
again between these and others from Malacca, but the latter are 
the smallest. I t  appears that tho size of the bird becomes, through 
some cause or other, smaller the more southward we proceed in 
the narrow strip of land of the N~~layai l  Peninsula, but when we 
arrive at the larger islands, like Java and Sumatra, the birds q a i n  
appear to increase in size, equalling thoso of Burma. One point is 

certainly clear, namely, that the groater lungth of the tail coverts in 
the  Malayan bird ae compared with tho Indian is ¶lot coi~atant. 

Lord W a 1 d e n admits that there is no difference in tho color of 

t,he Java and Malayan 9 birds ; I have not seen 8 Java specimens. 

67. LANIUS LUOIOXENSIB, L i n 11. ' 

W a 1 d e n, Ibis, 1867, p. 215. 
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The more ashy (than d o u s ) *  variety, which has been noted from 
the Andamans, also occurs in the Wellealey Province. The color 

and size (7)") quite agree with the brief notice of the species in 
L a t h a m ' 8 Ind. Omith. ; wing 3)" ; tail 3 g  ; bill a t  front A", 
from gape +% ; tarsus ir'. 

68. ~ I U S  MAGNIROSTRIB, L e 8 8. 

W a 1 d e n, Ibis, 1867, p. 220, pl. vi, cum syn. I 

A specimen from the Wellesley Province exactly agreee with ~ 
E y t o n ' s description of Malacca specimens, (L. st~igdw), it may 
be perhaps a trifle smaller. The short bristle-like feathers covering 
the nasals, and the anterior lower angles of the eyes are black, the ; 
lores above partially whitish ; chin pure white ; head pale rufons 
ashy, some of the feathers on top white shafted and subtermi~ially 
slightly black ; wing 3$" ; tail 29" ; bill at  front &", from gape 
4" ; tarsus 4"; hind toe A". This specimen appears to be a young 
male, which accounts for its dimensions being leaa than those of any 
of the three specimens noted by Lord W a 1 d e n. 

Another specimen, alightly larger, from the m e  locality, quite 
rrgrees in coloring with the above, and this is rather remurkal~le, 
but I suppose it is also a young bird ; both were obtained at  the 
beginning of September. 

69. TEPIIRODORXVIS SORDIDA, W a 1 1 a C 8.t 
Teph. gularie, auctorum (from Malacca), nec R a f f l e a. 

This Malayan species, which extends northwards into the Wel- 
lesley Province and occura on Penang, is exectly intermediats 
between the Indian T. pslvica, H o d g s., and the Sumatra gukrrir, 
R a f f 1 e s, (T. virgatw apud T e m m., P1. Col.). I t  htls 8 

coloration very similar to the former, and the size (total length 7 ' 3  
is that of the latter. 

Above pale ashy brown, a little less ashy on the win@ and tail, 
darker on the inner webs of the wing feathem, rump with a ~ m d  
white patch; forehead and u narrow superciliary stripe sligllbly 
paler ashy than the rest of the hend, streak extending from the 

Very alightly on the head and mom distinct on the n p p r  tail oovorts. 
t I beliovo W a1 1 u o o proposed this uanie for tho M&l- bird, bob I 

rnr~not jnfit now C(ivo the oxact refuronce. 
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lores through the eye brownish black, shoulder edge of wing white, 
lower wing coverts ashy brown ; mustachial streak extending from 
the base of the lower mandible posteriorly white ; below, cinereom 
white, paler on the chin, very slightly rufescent at  the sides of the 
breast and passing to white on the vent and lower tail coverts ; 
wing 4" ; tail 2&" ; bill at  fiont very nearly f", from gape slightly 
more than 1" ; tarsus 8". 

The bill of this section of Tephrodornie, including the pre- 
sont species, pslvicn and gukaris, is very much like that of ncr- 
diroetria, but the feot are very feeble, and the tarsus as short 
as in 17emtpua. The Malayan form is especially distinguish- 
ed by its unusually feeble feet, as compared with the size of 
the bird. I do not think, however, that there is sufficient ground 
for a generic seyuration of these species from Taphrodornie, but if a 
special section should be thought convenient, H o d g s o n ' s 
name Tmthaca would have priority before Ty Arolaniue. 

70. VOLVOCIVORA ~ULMINATA, H a y. 

Ceblqynb culminattur, A. H a y, Madras Journ., 1845, XIII, 
pt. 11, p. 157. 

I have not seen this species except from Mnlacca, mhere- 
from the type specimen was described, and even here the bird does 
not seem to be cwmmon. A female specimen is bluish ashy above, 
darker on the wings and tail, slightly rufescent at  the base of the 
beak, the wing coverts are margined paler, and the outer tail fea- 
thers are strongly blackish ; sidea of head and below dull white, 
with narrow transverse blackish stripes ; the three outer pairs of 
tail feathers are tipped white ; wing 33" ; tail 23", bill at  front +", 
from gape p", tarsus a". The Malacca species is smaller than 
P. eaturata, lately described by S w i n h o e, (Ibis, April, 1870). 
B 1 y t h and J e r d o n suggest that this species is probably 

identical with T e m m i n c k ' s jmbriata. Comparing T e m- 
m i n c k ' 8 figure of the female specimen (Pl. Col. 250) with the 
one noted above, the Malacca bird appears to be a little smaller, 
while T e m m i n c k ' s species wanta the rufescont color on the 
upper base of the bill, it also has the chin much purer white and con- 
trunting with thc groyibh white tint of tho r e d  of the lowor pparb, 
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all tail feathers and the longer coverts of the wing are tipped 
white. Until moro slfficient proof of the probable identity of both 
has beengiven, it will be proferable to retain H a y ' s name. - 

71. I~UCIIANGA MTERMEDIA, B 1 J' t h. 
Uinurua inter~t~rdius,  I3 1 y t h, J.'A. S. B., XV, p. 298. Sea 

also JV a 1 d e n in l'roc. Zool. Soc. Lond., 1866, p. 545. 
Wllolo plumage black, glossed with bluish green on the head, 

neclr, back, scnpulars and breast, slightly less on tlle upper tail 
coverts and the outer webs of the tail feathers ; below- blackish, 
some of the fouthers on the middle of lower breast and vent 
tippod white, lower vent and sides dark cinereous ; lower tail and 
wing coverts black with white tips ; wing 5&" ; middlo tail feathers 
44", outer 58"; bill from the front of tho nostrils to tip :", the nude 
portion only A", from gape very nearly 1 i" ;' tarsus $". This 
(apparently young) specinien shot near Malacca, only differs from 
B 1 y t h '  s type (in the Musoum) by having the wing and the 
bill slightly longer, and by the few whitish ~pota  on the belly and 
the lower tail coverts, which are more uniform darli ashy in the 
type (the wing and outor tail feathers of which are about 5 :T" el~ch). 
Both are undoubtedly identical and the same as Burmese speci- 
mens, but distinct from the Javanese cineraceurr. 

72. Dres~xuaus MALAYENSIS, H a y apud B 1 y t h. 
Edoliua paradieem, L inn . ,  var. auctorum, J. A. S. D., XV, p. 201. 

This appenrs to be in part the Tenasseriin form which B 1 y t h 
(J. A. S. B., XI, p. 800, fig. 8-9) formerly referred to B Rangoonensis, 
but which is smaller than this species ; it occurs in the Wellesley 
Province and on Penang. J e r d o n says that T e m m i n c k ' s 

name setqcr is applicable to this species. The upper black plumage 

hna a steel bluo lustre on the hond, and on neck and back, greenish 
posteriorly and on the wings, frontal crest about &" long ond 4'' high ; 
lores and ear coverts dull black ; chin almost dull, throat purplish 
blue, passing into a greenish lustre on the breast and gradunlly 
disappearing on vent, lower tnil coverts tipped white. Youngor speci- 
mens have the lower plumage mixed with white ; ~ n g  5&" ; middle 
tnil feathers nearly 5", outer nearly 12" ; bill from tho nostril f" ; 
froin gape 1 <T" ; t m u s  :g" ; tho terminal portion of the outer web 





N. H., 1845, XVI, p. 229.-JItucicapa pactordia, h. H a y, Madras 
Journal, XIII, pt. 11, 1845, p. 161. 

8 .  Above and lower breast, vent and under tail coverts light 
cinerous blue, forehead, lorea, a very narrow superciliary stripe, 
cheeks, ear-coverts and chin, inner webs of wing feathers, the same 
of the tail feathers,-with the exception of>he two central ones,- 
black ; throat and front of breast extending somewhat to the sides 
deep castany brown ; wing 39" ; tail 3&" ; bill at front A", &om 
gape 8" ; tarsus +$" ; rictal bristles nearly ff". 

Q. Uniform ashy blue, slightly deeper than the male, forehead, 
chin and throat somewhat blackish ; wing 34" ; the other meauuro- 
ments the same as in 8 .  

T e m m i n c k described the species from Timor and J a v a  I t  is 
colnmon about Malacca, and in the Wellesley Province. 

75. MYIAORA AZUREA, B o d d. 
J o r d o n ,  B. Ind., I ,  p. 450. 
Specimens from the Wellesley Province exactly correspond in 

size with the Indian bird. The rictal and narine bristles and the 
short feathers in front on the upper cmd lower mandibles are pure 
black in the 8 ,  most of the Ring feathers and the outer webs of 
the tail feathers are indistinctly barred across with a duller color 
than that of the general plumage. 

Fam. S YL PIID&. 

76. C o ~ s ~ m n s  a a m l w ~ ~ s r s ,  Q m e 1. 
Q o u 1 d, Birds of Asia, pt. XV. 
This is so closely allied to the Indian C. aaularb, that the pro- 

priety of a separate appellation seems doubtful. I shot a pair near 
the coast of Wellesley Province, just opposite Penong. The male 
is somewhat larger than the female, in the former the wing is Sf 

and the tail 3gf, in the latter wing 3ij" and tail 3+"; both these 
measuremenb are somewhat less than those given by J e r d o n of 
C. eaularis; but the length of the bill is in both the same. The 6 
has the front edge of the wing partially white and the P spotted 
with grey ; the back in the 9 is n little darker than usually seen 
in Bengal aaulariu, but the throat and breast are equally ashy aud 



the sides of the vent quite similarly buffy grey in both. It would 
be iuteresting to make a close colnparison of a good series of 
Burmese specimens, for those are usually referred to our common 
Indian form. 

77. C I T T A ~ C L A  MACRWRA, G m e 1. 
J e r d o n ,  B. India, 11, p. 116. 
J e r d o n calls the breast first black and then chestnut, the colors 

refer to the anterior and posterior part of the breast respectively. 
Two specimens from the Wellesley Provi~ice and one from Malac- 
ca, each has the wing 3%", and the bill at  front ,$", being, like in 
Cqsychua mindanensis, slightly less than the usual meuure- 
ments of Indian specimens. The Malacca specimen has the two 
last secondaries slightly tipped with white. All three specimens 
are mdesaand the upper plumage is in d glossy purplish black. 

Fam. AZPELIDB. 

78. LOPHOCITTA C~ALE~~ICULATA, C u V. 

L e v e i 11 a n t, Ois. de Par. and Roll. pl. 42. 
Common at Penang and in the Wellesley lJrovince. The 8 has tho 

black almost quite pure on the head, and tho P is more olivaceous 
brown on the back, but I did not see such brown specimens as de- 
ecribed by R a f f 1 e s ; all fentllers colnposing tho crwt are in&stinutlg 
cross barred with dull black and the longest attain 4 inches. There 
is always a s m d  white spot on the posterior part of the eyelid, 
above and below. Wlien seen alive in the d(-~lse forests, which 
these birds usually inhabit, they look like gignr~tic Lol,ltophunes. 
Total length 10-1 1 inches ; wing 54"-58"; tuil 44"-5"; bill at  
front I&", from gape 1)" ; tarsus 1)". 

79. h m o c r i m ~ ~  BULTAXEA, H o d g 8. 

J e r d o n, B. Ind. 11, p. 282 ; G o u 1 d, B. Asia, pt. XX. 
I obtained nunlerous specimens from Malarca and the 11-ulledey 

Province ; they are mostly somewl~at ~lnaller tllnn Indiun speci- 
mens, the wing being o111y 3Q". The lower of the longer wing 
wverte are generally tipped pale yellowish white nnd tlle front- 
edge of the wing is also yellowish; only in one 9 specimen the 
pale tips of the wing coverts are entirely absent, they appear to 

42 
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have been worn off, but instead of this the primaries are externally 
edged pale. The yellow meat appeare to be very often sommhat 
ahorter in Malayan, than it b in Indian specimene. 

Fam. STURNIDB. 

This species is found in Penang and in the Wellealey Province, 
but does not appear to be common ; wing 3#"-3%"; tail 2$"; bill 
a t  front 9" ; from gape about 1" ; tarsus ;+". 

A specimen which may possibly be a young bird of this species, is 
greyish brown above, blackish on the wings and tail, with a very 
slight greenish gloss throughout, most distinct on the outer webs of 
the wing and tail feathers ; below ashy white on chin and throat, 
purer white on breast and vent, marked throughout with dark brown 
streaks, each feather being thus colored along the centre ; wing 3&" ; 
tail 1:''; bill a t  front +", from gape & ' I ;  tarsus f r. None of the 
feathers on the head and throat are elongated and cuspidate, the 
bill is brown and apparently that of a young bird, being very short. 
The general character of the specimen is that of C. cantw, but the 
difference in size is very striking. Unless the different phaaea of 
plumage of this last speciea have been properly studied, it would 
be of no advantage to look upon the present single specimen as 
belonging to a new speoies. 

80. Eulabsx Javanenais, 0 s b e c k. 
There seems to have been, as in the case of Irma pello,  L a t h., 

a little too much stress laid upon local variations of apparently the 
same species of bird. I will &st record a short description of a 
specimen h m  Malacca and one from the Wellesley Province. 

The coloration of the two birds is exactly the same. The lateral 
stripes of velvet feathers, narrowest (and in one specimen almost 
intsrruptedt) above the front angle of the eye, the lores, below the 
anterior front of the eye, and the oblique streak through the nude 

H o r B f i e 1 d (Cat. Ind. H. Museum, p. 643) retains his name chalybevr 
for the species and donbta its identity witb G m e 1 i n ' s cantor. 
t I have seen specimens of E. ivttermedia, certainly bmught from Oode, in 

which the velvet bands were not interrupted above the eyes, though very nar- 
row at that place. I do not think that this charaoter is reliable in distingoiah- 
ing the &one -. 
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skin below the eye have in certain lighta a greenish metallic luatre, 
front and middle portion of the head, neck, the upper part of the 

- back and of the scapdars, chin, throat, and breast are glossed 
purplish, lower back, rump, vent and both tail coverts are glossed 
greenish. The nude patch of the akin begins at the lower half of 
the eye, is broadest here, and becomes narrower posteriorly, where 
the flaps are semi-circularly prolonged ; in both they are narrowly 
connected at  the base. There can be, I believe, not the least 
doubt that the two birds belong to one and the same species. 
Both the specimens have the bill not larger than most E. iltter- 
media ; in fact I have seen Indian specimens of the latter which 
had the bill longer. J e r d o n says that the height of the bill in 
Jaolansneis is ti", this appears to have been taken from a specimen 
in the h i a t .  8oc. Coll., and seems very unusual, if not abnormal. 
The size of the wing of the Malacca specimen approaches that of 
the Javanese one, but the tail is aa short aa in intmmadia; the 
wing of the Wellesley specimen is equal to that of a large inter- 
media, but the tail is quite aa long aa in the largest specimens fiom 
Java on record. This clearly shews that the birds vary in some or 
other point almost from every other locality. J e r d o n (B. Ind. 
11, p. 339) observes that intormsdia certainly extends from India into 
Burma a~ far south aa Tenaaserim, and speoimens from the last 
locality are perfectly equal in size to those &om Assam. 

The reference to the size of birds from a particular province 
must be always considered as that of the usual average to be ob- 
eerved. Lord W a 1 d e n (Mad. Journ. XIII, pt. 11, p. 156) 
considered the Malacca bird to be the same as the Javanese, but 
distinct from the Indian intermedia. Lately (Ibis, 111, 1867, 

p. 33 1) the same author appears to be inclined to add a third species 
to the number, called by T y t 1 e r dndancansmia, and another, (or 
the same form) waa described aa Gramla dubia by 8 c h 1 e g e 1 
in Nederl. Tijdsche. voor de Dierkunde, 1863, p. 7. I cannot un- 
fortunately just now refer to the description of this last bird, nor 
have I any true Javanese specimens to compare, but I shall briefly 
r m r d  the meaaurementa and general characters of a number of 
specimens in the Asiatic Society's Museum, together with thoee 
above described from Malacca and the Wellesley Province. From 
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all the existing records, it seenis certain that the Javanese and 
8outhern Malayan birds are perfectly identical in size. 

Measurements in inches. 

1, 2, 3, 5, 8, are from Asiat. Soc. Coll. ; 4 from Mr. V. B a 11 ; G 

and 7 r e r e  procured in the localities cited. 
The coloration of dl the birds is exactly the same, and the form 

of the nude skin at  the side of the head below the eye agrees in 
all. The size of the posterior occipital flaps increases with the 
size of the bird, and their length varies according to the sex and 
apparently also according to the season. I saw in Penang two male 
birds in a cage, and one of them had the occipital flaps almost an 
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we have in these birds nothing more than local or geographical 
races of the same species, and the present example appears to me 
particularly illustrative of the gradual change in the size of 
typical Malayan forms, when they extend northwards. Whether 
such geographical races are for the advantage of science favoured 
with separate distinct names, seems to me very doubtful. 

Pam. FRINGILLIDB. 

81. M n n u  RUBRONIGRA, H 0 d g 8. 

J e r d o n, B. India, 11, p. 353. 
A single specimen was obtained in the Wellesley Province. I n  ~ i z e  

it resembles di. 8it8enei8, (? Q m. apud 11 a t  h a m, not = nznya) ahich, 
according to J e r d o n, has no dark abdo~ninul streak, while this 8pe- 
cimen has it distinct, though not black, but darkbrown, as are likewise 
the lower tail coverts. Other details of coloration agreo exactly with 
the Indian form, except size, the Malayan form being smaller, wing 
li;"; tail I f "  ; bill at front not quite A"; tarsus A". 

L a t h  a m  (Ind. Ornith. I, p. 386) quotes the true L. Malaccn from 
" China, Java, Malacca," and of the present species he says "habitat 
cum priore," but i t  does not appear certain that this last extends 
southward3 into the Philippine islands, wherefrom W a 1 1 a c e and 
others mostly only quote d% dialacca. 

82. Mmu MAYA, L i n n. 
L a t h a m , S y n . I I I ,  151 ; B l y t h ,  Cat. 116, No. 620 a n d ?  621. 
I n  style of coloration, this speeies very much resembles M. Malacca, 

but the head and anterior part of neck are white, gradually paling, 
the throat posteriorly albescent brown, the general color dull brown, 
but the bright glistening color of the upper tail coverts is the same 
as in dialacca, middle of breast, of the abdomen, tibia1 and under 

. tail-covert8 deep brownish black ; wing 2', tail I#", bill at front nearly 
T'$" j tarsus Tggn. Apparently not common in the Wellesley Province ; 
L a t  h a m gives it from Malacca, and it is no doubt identical with 
~eucocephala, R a f f 1 e s, from Sumatra, as recorded by B 1 y t h. 

A Batavian specimen of this species is entored by B 1 y t h in his 
Catalogue as " &. ferrugino8aJJJ Syn. Lvxia fwrugi?tosa, L a t h a m." 
I do not know where L a t h a m  published that name, he has a 
L. fewwgginen (Ind. Ornith. I, p. 389), but that is not the same bird. 
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' 83. &fUNIA ACUTICAUDA, H 0 d g 8. 

J e r d o  n, B. India, 11, p. 356. 
Wing 1 B", tail l++' ; bill very little more then 6' ; tarsue &, the 

central tail feather 3' longer than the outermost. Specimens from 
the Wellesley Province, exactly agree in colouring with the Indian 
bird, but they are slightly smaller ae compared with the measure- 

ments given by J e r d o n. Visc. W a 1 d e n (Proc. Z .  8. L. 1866, 
p. 55!2), says that a Moulmein specimen is larger than a Darjeel- 
ing specimen in his collection, but that Formosan specimens agree 
better with the Himalayan race. Thus slight variations see111 to 
occur locally, but they did apparently not yet attain to such 
prominent distinctions, that they could form the basis of new 

Ebm. COL UXBIDB. 

84. TRERON [OBMOTEERON J VERNAN~, L i n n., 177 1. 

? C. viridis, 8 c o p., 1777, non viridis, L i n n. 
Wing 5f ; tail 3r ; bill a t  front little more than +", from gape 

it" ; tarsus 8". This species does not appear to extend farther 
north than the Wellesley Province and Penang, and is already rare 
in these localities, but it is comnlon on all the southern idands, 
Sumatra, Java, Borneo, Bc. 

85. TRERON [OSMOTBERON] OLAX, T e m m. 
Wing 43" ; tail very nearly 3" ; bill at hont b", sometimes very 

thickened on the terminal half ; tarsus #". Not uucommon about 
Malmca, Ponang and the Wellesley Province, the latter being 
appareutly the northern limit of the geographical extent of the 
species. 

86. PHILINOPUS (RAMP~CIJLV~) JAXBU, Q m e 1. 
R a f f 1 e s (Trans. Linn. Soc. SIII, pt. 11, p. 316) gives this 

species from Sumatra and S c 1 a t e  r (Proc. 8. 8. L., 1863, p. 221) 
h m  Borneo. I t  extends northwards into the Wellesley Pro- 
vince, but does not appear to be equally common aa a t  Malacca. 
Young 8 8 are a t  first quite of the colouring of the 9 9 ; those I 
obtained in September were already changing their plumage, which, 
however, does not become fully developed until the next year. 
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A specimen from the Wellesley Province haa the wing only 53", 
(Malacca specimens have it 5 f )  ; tail 31" ; bill at  front 8'' ; tarsus !$"' 

87. CHALCOPW~ INDICUB, L i n n. 
J e r d o n, B. Ind., 111, p. 484. 
The two dark bars on the rump are in Assam and Cachar 

specimens, aa well aa in the Malayan bird, always very con- 
spicuously greenish golden in both sexes, the feathers being grey at  
the base and of a deep greenish brown a t  the tips, the bars between 
them are Gght grey. In specimens from the Wellesley Province, 
the wing is in the old 8 51\" ; tail 3&" ;,bill at  front very nearly 8" ; 
tarsus +? ; the corresponding measurements in an old 9 are : 54" ; 
34"; #" and +$". I n  the male the occiput and anterior neck above is 
ashy, this color being almost interrupted in the middle of the 
neck by the vinaceoua brown color at  the sides, but i t  becomes 
again very conspicuous at the posterior neck, spreading out on the 
shoulders. This is thought characteristic of jaueneie, and R a f f 1 e s 
mentions this state of coloration in the Sumatrean bird, which 
cannot differ from incEica. The ashy on tho posterior neck and be- 
tween the scapulars is usually not so well developed in Indian 
specimens, as in the Malayan, but i t  is always indicated, especially 
in specimens from Assam and Burma. 

If no other distinction exists between javansia and indica, than 
the one alluded to, I should certainly consider both as identical. 
There would seem to be no constant difference between them; 
the size is certainly not one of the differences recorded. 

88. MACEOPYGIA RWICEPS, T e m m. 
B 1 y t h (in Catalogue, p. 234, No. 1423) appears to refor to this 

species under the name of Amboinensie, L i n n., which seems to 
be a considerably larger bird. L a t h a m gives the total length 
of this 14 inches, while that of the Malayan bird is barely 11". A 
specimen from the Wellesley Province measures : wing 53" ; tail 5if" ; 
bill at  front +" ; from gape nearly a" ; tarsus v. 

H o r a f i e 1 d (Trans. Linn. SOC. XIII, pt. I, p. 184) mentions 
that the Javanese bird has the uppor part of the neck covered with a 
purple gloss. T e m m i n c k ' s figure represents it strongly metallic 
green, and the breast not spotted ; this must apply to the plumage of 
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old males. I n  the specimen from the Wollesley Province, which is 
apparently a female, the posterior neck and back are blackish brown, 
with a very slight green metallic tinge on some of the feathers, but all  

nre minutely freckled with rufouv brown, somowhat less conspicuous 
on the middle back ; but the rod is again much more prevalent on the 
rump and upper tail coverts ; tho whole head above is rufous brown, 
chin whitish rufescent ; throat posteriorly and front of breast irre- 
gularly spotted with black. The specimen agrees in other respects 
with the Javanese bird. Amboinnrsis is often quoted by W a 1- 
1 a c e from the various islallds of the Philippine Brchipelego, but 
ruficepe does not appoar to occur there. 

89. TURTUE TIGRINUS, T 0 Ill m. (? ?). 
? I! Suratenuis, Q 111 e l., J e r d o n, B. Ind. 111, p. 79. 
Wing and tail 54-" each ; bill at front i,"' ; from gape ;#"; tarsus 

very nearly 1" ; a xiarrow black loreal stripe appears constant in male 
specime~~s ; the white and posteriorly brownish tips of the collar c~1.o 
squarish, not rounded. 

The Malayan form is very like the Indian I! Suratensio, 

G m., only a Little smaller and having the back, like Chit~eneis, 
S c o p., almost unspotted, the feathers being only narrowly 
tipped with pale brown, but all  the wing coverts are blackish 
dong their shnfts, except the most anterior which are mhiy 
white. I doubt that Iigri?tus is specifically distinct from Sura- 
lmais. B1  y t h, (Ibis, 1867, 111, p. 150) says that he has not seen 
intermediate specimens. I saw speciluens from Burma which had  
the two lateral spots on each of the feathers of the back distinct, while 
others had them noarly quite obsolete, or only indicated by pale 
termirial edgings, as in the Nnltlyan t 1 y t . i ~ ~ ~ .  Surh lilinor differ- 
ences should not be co~isiclored as specific distinctions, for thoy are 

not definable in nature. 
This and other allied species of ColnmLidce do not appear to b e  so 

common in the Wellesley I'rovince, nor at Penn~ig and in the 
neighbourhood of lfalacca, as are species of the 17ret.on group. 

90. GEOPIIEI~L~ BTRIATA, L i ll n. 

A singlo specimen was obtainod in the lV\~ellosloy Province ; tllo 
mensure~nents are :-wing 38" ; tail 48" ; bill at front &, f om gape 
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fgf ; tarsus 3" ; round the eye and loreal apace naked. The species 
dose not apparently extend into Burma. B 1 y t h quotes C. sinicu, 
L i n n. and n~alaccensda, G m e I., as synonyms, but the charac- 
teristics, (especially of the latter), M given by L a t h a m, are not 
applicable to the Malayan bird, which exaotly agrees with speci- 
mens Gom the Mauritius. 

Fam. PZA SIAIVIDB. 

9 1. POLYPLECTRON BICALCARAT~,  L i n n. 

G o u l  d, B. Asia, pt. XXII. 
I n  the figure recently published by G o u 1 d the crest of the male 

is colourod uniform greenish. This mould appear to be very un- 
usual, at  least as far as summer plumage is concerned. I had seen 
about 20 specimens with the dealers at  Malacca and, as far se I 
remember, all had the frontal feathers barred across with dusky 
white, but the feathers on the crest of the femalo are generally 
uniform b r o w ,  with rathor indistinct edgings of dark brown. 

This species also occurs in the interior of Wellesley Province, but 
seems to be already here very rare. 

92. GALLUS FERRUaINEm, G)  m 0 1. 
The more red and deeper coloured Malayan variety,* lately 

noticed by B 1 y t h (in the Ibis), occurs in the Wellesley Province ; 
wing of cock 91" ; outer tail feathers barely 12." 

93. ROLLULU~ CXIsTATUS, Q m €3 1. 
B 1 y t h, Cat. 253. 
More common about Malacca than in the Wellesley Province and 

in Tenasserim. All the birds are perfectly identical. 

Fan,. TINAHIIDB. 

95. T ~ c r n i x  p lrgnm, t  T e m m. 
B 1 y t h (Ibis, 1867, III, p. 161) says that II occellata, B c o p. 

npud J e r d o n (B. Ind. D, p. 597) should stand as T. pugnnz 
of T e m  m i  n c k, occellata, S c o p. (= luaonimria, G m.) being 
quite a distinct species, and that both pugnaz and taigoor are 

Only the posterior neck ia golden yellow. 
t Tetra0 Luzmiensis of R a f f 1 e s from Sn~netru is, to all appearance, the e w e  

bird T e m m i n  c k ' e 6gnre represents an nnnsnally dark speoimeu. 
43 
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insufficiently distinguishable, and, therefore could be brought 
together under the name pugnnx, T e m m., " subject to a cer- 
tain amount of local variation." This appears to be a very fair * 

view of the question, for comparing large series of these bide 
from different parts of India, from the Malayan countries and 
Java, it certainly appears extremely diflicult to find any perma- 
nent distinctions strictly peculiar to each form, but to a certain extont 
the local varieties, or sub-species, generally possess some elight 
distinctive characters. 1 

Typical Java and Malayan pugtnzx generally arb the small- 
est of all. Thehead is dark, the pale brown edgings to tho fea- 
thers being very narrow, the median occipital streak is dark and 
usually indistinct, the feathers of the back are scarcely margined 
laterally a i th  pale, and those of the lower back and scnpulnrs very 
little, generally only on the outer web. The longor scapulms and 
wing-coverts hare palo ycllo~ish, transverse, largely oval spots. 
Specimens from Malacca and tho Wellcsley Province, belonging to 
this race, have tho wing only 3kw-31" ; tail 1-1 kw (rather long) ; 1 
bill at  front &", from gnpe 2" ; tarsus 2". 

The Himalayan race (plumblpee,  H o d g s.), is very similar in 
its dark coloration to Malayan specimens, but the median streak 
on the head appears to be always more dietinct, the chin and throat 

leas pure white in the male (?), and the blackish spots on 

~ 
the terminal onter webs of the tertinriee aro more distinct. As 
to size, the North Indian and Himdayan specimens m e  the 
largest. J e r d o  n gives wing 3,6,", tail I", bill at front ,%", 
tarsus I", and Himalayan specimens in the Asiatic Society's collection 
quite come up to these measurements. I have moasured specimens 
with the wing 32". 

The third form is tuigoor, S y k e s, (apud J e r d o n), being in- 
termediate in size between the two, and very similar to the latter 1 
in coloration, except that the feathers on the back generally are 
very distinctly margined la te rdy  with pale or yellowish ndescent. 

Looking at  these variations, one cannot help to rocdl to mind 
the perfectly similar and corrosponding variations in the plumage of 
%tur Suratensia, tigrillus and Chirtensis, and the variations in  size 
are also something similar in the two series of races, at least aa 
regards the Malayan and Indian birds. 









NOTES ON SOME REPTILIA Ah?) AMPIIIBIA FROM CENTRAL h~,- 
by\Yrr .r . r~xrT.B~~~i . . or~~ ,  F.Q.S.,  C .M.Z.S . ,  kc. 

(U'ith plates XIV-XVI.) 

[Received 2nd August, read 3rd September, 1870.1 

A collection, chiefly of Reptilia, made by me during the cold and 
hot seasons of 1869-70 in a part of India hitherto but little ex- 
plorod by herpetologists, contains several interesting forms, and a 
few lizards which appear to have been previously undescribed. 
Bfy principal object in collecting has been to obtain somewhat 
more exact information as to the range of different species, a sub- 
ject in wllich, as was pointed out by G ii n t h e r in his Reptiles of 
British India, very much remains to be done. I wm at first struck 
by the herpetological provinces into which Dr. Q ii n t h e r has 
divided Peninsular India, and which differ greatly from those 
which appeared to mo, from a study of tho landshells, b i d  and 
mammals, to be the groat natural zoological divisions of the country, 
and I wished, bofore publishing any observations on the subject, 
to ascertain, to some extent at  least, whether the distribution of the 
Reptilia differs in any way from that of the other groups upon 
which I had founded my conclusions. 

I soon became satisfied that it does not, and that Dr. Q ii n t h e r 
was misled by tho very imperfect information available in Europe, 
and especially by the corlfused ideas which have hitherto prevailed ag 
to tho a u i t i e s  of tho Indian fauna. I t  is naturnlly very difficult 
for any one unacquainted with a country to form a correct opinion 
of its physical geogr2tl)hy, and of the distribution of its fauna as 

affected by physical characters. Another very great difficulty is 
correctly to appreciate the comparative value of the evidenco before 
the compiler. I n  such mrcttuiu local kuowludgo is essential. I t  
sllould &o be borno in mind that, until recently, tho importance of 
uccuracy in determining t l ~ e  exact locdities of specimens, brought 
from distant parts of tho world, Wcl8 not appreciated by Etlropeau 
naturalists, indoed it is to bo foared that many scarculy appreciate 
it even now, a i d  that the labels in European hlusou~us are but too 
oftun duloadiug. A naturalist in E ~ o p o  mutit dupelid olltirely 

4 3 
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upon the information supplied to him by others, whilst ti l d  
observer can largely supplement and correct the observations of 
other men. 'I 

I think that it ad& greatly to the probability of my own views 
to find that the localities of certain Reptilia which were quoted by 
G ii n t h e r in his Reptiles of British India, and which appeared 
opposed in a very marked manner to the conclusions at which I had , 
arrivod, have lately been shown by Dr. J e r d o n* to be errone- 
ous. Amongst tho most mou~alous of these were the supposed OC- 

curronce of an Acarrtlrodactylus at Coonoor on the Nilgiris and sonle 
of the localities give11 by Dr. Gt ii n t h e r on the authority of the 
Messrs. S c h 1 a g i  n t w e i t, such for instance as the occurrence of y 
Eryx Johnii at a height of 9800 feot in Sikkim ! t This last assertion 
I had noted in my copy of O u n t h e  r ' s Reptiles as increciible be- 
fore I saw Dr. J e r d o n ' s remarks, a circumstance I think worth 
mentioning as i t  shews that, probably from a different line of 
argument, both Dr. J e r d o n and I had arrived at  the same con- 
clusion. 

I t  is impossible for me here to enter at  full length into tho sub- 
ject of the geographical distribution of the Indian fauna, but the 
following short sketch mill sorve to shew its out lines.^ 

I divide Peninsular India with Ceylon, from BilucListan to a line 
drawn to tho north from the head of the Bay of Bengal, and in- 
cluding all south of the Himalayas, but excluding the rnountKill~ 
themselvos, into the follon7ing principal divisions. The boundaries 
of all require more exact determination. 

1. The Punjab province, including, besides the PunjPb itself, 
Sind, tho desert country east of the Indus, Cutch and probably 
western Bjpoota~la.  The firuna, with a fow exceptions, is of the 
desert types. 

2. The Indian province proper. This includes all Ind ins  east 

of Delhi and Kotthiaaar as far as the Rkjnlahhl hills, and the whole 

* Proc. As. Soc. Bcngnl, 16i0, pp. 77 and 79. 
t Gii  n t h e r  Elept. Urit. Iudii~, p. 335. 
f I mcntioncd a fern of the pril~ripnl clistinctions in a pnpor, rcad beforc the 

British Association at Exotel. in 1Ht iU .  Vido Hopt. Brit. Assn. 1869, p. 1U7. 
5 I omploy the word ludiu as moaning solely tlie country of tlre Hindns, 

from wliurn it dorives its name. All the countries to tlie East of tho Ba? of 
Bengnl differ to amost itnportuut oxtent in climato, zoology, botany, aud e ~ h -  
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Peninsula south of the Ganges with the exception of the western 
coast, and probably a few scattered hills in Southern India. I t  also 
includes Northern Ceylon. I t  is thus subdivided rouglily. 

a. Gangetic sub-province or Hindustb ;*--extending south as 
far as tho Norbudda ; in its emtern portion comprising only the 
valley of the Son and the Ganges valley as far east as Benares. 

6.  Deccan sub-province ;-from the Nerbudda to the Krishna 
(Kistna), bounded on the west by a line drawn parallel to the west 
coast a little east of the main range of the Western Ghats, and on 
t h e  east by a line drawn nearly north and south a little east of 
NBgp6r. I comprise in this for the present Katthiawar, Gujerat 
and  Khandeish. 

c. Bengal sub-province ;-bounded by the last on the east and 
extending to the south at leaat aa far aa the Godavery, perhaps to 
the  Krishna. I believe that the Qangetic valley east of Benares 
should be included, but on this point, as on many others, I have no 
certain information. This sub-province contains a few well marked 
Malayan forms not met with in the other two. 

d. Madraa sub-province ;-all the peninsula south of the Krish- 
na and east of the Nilgiris nnd other hill ranges forming the Wes- 
tern Ghats. The tops of such hill ranges as the Shevroys, Kola- 
mullays, t c .  appear, howevei., rather to belong fa the Mdabar 
province. This Madras sub-province alao comprises Northern 
Ceylon. 

3. The Eastern Bengal Province. This perhaps should be 
classed with the Indo-Chineee countries. Malay forms prevail. 

nelogy. European natnralists I know object to this definition of the term, and 
prefer using t h e  name in its old vague senso, and Dr. G i i  n t h e  r appeals to  the 
practice of centuries, (2001. Rec. for 1868, p. 118). Bat  I am sore that  when 
the  fauna of India is bettor known, all naturalists will see the necessity of asing 
one word for theconatry, and of avoiding all riskof confoaodingit with the very 
different Indo-chinese and Malay province, a ~ l d  Dr. G ii n t h e r ' s argument is  
open to a very obvioas reply, viz. that  Zoology is not the only branch of human 
knowledge which has improved since medireval times and in which the  necossi- 
ty for aocnracy in definition has become apparent, and that  geographers will be 
scarcely satisfied with the argument that  some contaries ago all Eastern Asia 
waa known as India, and thorefore tho old nomenclature should he retained. 
Besides if we must go back three or four centuries for our geographicnl nonlea. 
clntore, we shall be obliged to  inolade America as part of tho " Indies," and 
Brazil a s  part of t h e  " Enst Indies." 

The word Hindnetdo ia wnlmonly employed hy Enropeam as signifying 
t h e  whole of India. By natives of India it ia used to designate the uppor 
Gnngetic plain only. 
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Calcutta is just on the edge of it, and may be rather placed inside 
it than outside ; Aesam and Cachar beyond our limits belong to it. 

4. The Malabar provinoe with Southern Ceylon. This, although 
far from throughly explored, haa the richest and most interesting 
fauna of all. I t  comprises the Western Coart about as far north 
aa Bombay, and the range of hills which runs parallel to that coast 

from Cape Comorin probably as far as the river Taptee. I t s  fauna 
is in part peculiar, but its affinities are distinctly Malayan, and 
this is the more interesting, because it is divided from the Eastern 
Himalayas and Eastern Bongal, the nearest countries in which 
Malay types are prevalent, by the whole breadth of the h & a n  
province with its uemi-African fauna. 

I can only mention a few of the more marked Iteptilia and 
Amphibia of each province. Some species range throughout,' but 
they are very few. The lists are very imperfect for want of wen- 

rate information. 
PunjLb province. Pangeitura Stnithi;, Peammoenwua rcirseus, 

Acnnthhctylw Cantoris, ti'plaanoeephalw tridactylus, E~rblapharis 
maculariua, E. faacintw, Urornastix, Trapelua sp., Agama agik's, 
Chmoleo ceylonicua, Zameni diahma, Echis carinata. 

Indian province. T88fUh elegans, Pangshura tectum, Cfibriia (the 
genus), Pseuhphiops Jerdoni, Eqrepis trilineatw, 8. Bc(Zdomci, E. 
tricittatw, Eumsces ITnrdwickii, Sitana, Charsia, Clra~uelao ceylaninco, 
Zantenis brachyurus, Eryx Johnii, Daboia RusseUii, Eclris cariroata, 
Ptjxicqkltffi brcvicepe, Cacopzur. 

Eastern Bengal province. Enya Xamiltonii, Pangshura eylke- 
te?wis, Sinwtea bkatmatw, Tragops praainw. I am unable to say 
how far to the westward several Indo-Chinese forms such as 
Tachydromrcs axid P e d p l r s  graeilia extend, but I believe they may 
fairly be considered as part of the fauna of this province. I f  the  
base of the Himalayas be included, the number of Malay forms 
will be greatly incrensed. 

Malabar province. dteuchsaurus tra.at.ancorictca, Gymnodactylus, 
several specios, Draco Buesutnieri, Otocryptie, Lyrioccpkallse, C~rato- 
p h a ,  Cophotis,* Calotee nemwicola, C. Rouxi{, C. cnigridobrk, 

* These four genera are hitherto pccnliar to Ceylon, but like mnny otl~er Cey. 
Ion forms may very posaibly be 11ert.nfter found in tho hills of Malabar, -hi& 
have as yet  been only very imperfeotly explored, many parts of them being 
singularly difficult of aweas. 
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C. Elliotti, Salea, Liolrpia guttateta (in India) ; the family of Uropel- 
lidm ; the family of Calarnaridm except Falcotrerb, T h e o b., 
(found also in Assam and the Malay countries but with the excop- 
tion quoted, not out of this province in India) ; Oligodun, Simuter 
venuetw and some other species; Ablabca olicnccwa, A. lTu~tiberti, 
Cynophia, Tropidococcyx, Bn.qopa dispar ? Dip~ns firatmi, Cercnapia, 
C'nluphia nijrcacena, 13.inieresldrua ann)~ttclZicnnia, T. atrijnttcs, T. trigo- 
noc~phnlua, Peltopelor, Zypnalc, flylorann ttilnkibnricn and two or 
three other species, Ixnlz~a, soveral spocies, Rhacophortce malabaricue ; 
Zpicriirtn arid C~ecilin (in India proper). 

I t  is quite possible that some of the species mentioned may 
extend into other districts ; a few certainly do, but I think not to 
a sufficient extent to prevent their being fairly characteristic spe- 
cies. Thus Baboia Russellii occurs in P e p ,  but this is quite 
in accordance with some othor peculiarities in the fauna of tho 
Irawady valley, especially in upper P e p  and Ava, whero many 
Indian animals are found which are unknown in the intervening 
country of Arakan. 

The main object of the following notes is to give accurate locali- 
ties for all the species namod, and thus to contribute slightly to a 
knowledge of the clistribution of particular species. As the collec- 
tion was made in the dry season, and in p e a t  measure during rapid 

marches, the snakos and amphibia, which me chiefly seen in tho 
rains, are very poorly represented. My reason for mentioning some 
very common and widely spread forms is, that r have found that 
such have frequently well marked limits within India itself, ~ n d  i t  
i s  very desirable to ascertain such boundaries, which can only be 
done by each collector giving the precise district in which he found 
specimens. 

1. E m s  [PANQ~HUBA] TEOTUJI, Bell., war. intermedia. P1. XIV. 

This form is newly or quite as high in the dorsal ridge as P. tec- 
tum from Bengal. The ridge appears merely as a blunt keel on 
the two &st vertebral shielb, but rises into a strong nodose promi- 
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nence on the third. The feet are much flatter, and the tom longer 
and more broadly webbed than in P. tecttcm, and the form of tho 
vertebral plates differs from the type. I n  coloration and in many 4 

other characters, it closely approaches Q ii n t h e r ' s description of 
P. tentoria, but i t  is more tumid and the vertebral platos have 8 

different form. 
Plates. Nuchal plate short, trapezohedral, broader behind than , 

in Gent. First vertebral subquadrangular, very little broader in 
front than it is behind, the anterior margin convex, posterior slight 
ly  concave, lateral margins siuuate. Second vertebral almost here- 
gonal, the breadth exceeding the length slightly, the posterior 
margin straight, thus differing from both typical tecta~n and ternria , 
in which it is convex. Third vertebral longer than broad, penta- 
gonal, pointod behind, the anterior margin nearly straight and 
oclual in lcngth to either of the front lateral margins, or slightly 
exceeding them. Fourth diamond shape, rather attenuate in front 
and roundod or subtruncate boliind ; fifth tmico t~ broad as the 
anterior margins of the two caudals. Caudals rather broader bo- 
hind than in front, in breadth at their posterior margin about equal 
to their leugth, thoy are very little smaller than the nearest mar- 1 
ginals, and nre separatod from each other by a very slight notch. 
Posterior margin of upper shell very slightly serrated. Sternum flat, 
alightly bent upwards in front, keeled at the sides ; width between the 
inguinal incisions less than half the length. Suture between the 
gular plates shorter than that between the postgulars. Pectorals 
longer than the postgulars and not much ehorter than the abdoxninals 
and prteanals. Suture between the anals longer than their posterior 
margins, wliich meet at an obtuse angle. Jaws finely denticulated, 
the upper not emarginate in front. Tail short, shorter t .hm the 
head. Feet brordly webbed, very flat, front of fore leg down to 
the base of the first toe, and hinder part of hind leg nearly covered 
by broad horny scales, hind margin of fore foot also covered with 
large scales ; claws of moderate size. 

Ooloration. Carapace above brown, anterior and lateral margins 
of plates a little paler. Sternal plates black, anterior and lateral mar- 
gins, but not the posterior ones, yellow. Limbs and head dull olive, 
paler below, the first unspotted, in this differing conspicuously h m  
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Bengal specimens of P. tectum, in which thoy are spottod with yol- 
low. There is aferruginous spot behind each eye, and three others, 
less well marked, in a convex line on the occiput. 

I obtained three specimens of this form, the following are the 
measurements of their cmapaces in inches. 

Length. Breadth. Height. 

I, 4 3.2 2. 
2, 3.5 2.7 1.75 
3, 3 6 2.7 1.8 

Loc. All the specimens were procured at  Chappa and Korba in 
Biliispdr, on the Hasdo river, a tributary of the upper Mahannddi 
which it joins above Sambhalpdr. I had named the Paragahura 
above described, and intendod publishing it as a separate species, 
when some specimens from the Jumna river near Agra sent by 

.Mr. C a r 1 1  e y 1 e to the Inclian Museum were shewn to me 
by Dr. A n d e r s o n. These agreed ren~arkably with my spe- 
cimens in the coloration of the head and limbs, whilst the vertebral 
plates shewed an intermediate form botween the Bilhsplir and Ben- 
gal tortoises. This induced me to re-examine the fine series of spe- 
cimens of P. tecturn in  the Indian Museum, and I found that al- 
though none have vertebral plates of the same form as the BiGsplir 
specimens, there is considerable variation, and the changes due to 
age are much greater than I had at first supposed, or than previou 
describers seem to have been aware of, and that a certain amount 
of change takes place in the sternal plates also. Under these cir- 
cumstances, I doubt if the coloration of the head and limbs alone 
can be considered sufficiently important chartlctcrs to justify speci- 
fic distinction. I n  P. tectum from Eongal tlio head appears always 
to be black in the centre abovo and red or yellow at the sides, and 
the limbs to be spotted with yellow. 

In young animds from Bengal and freq~iently in larger speci- 
mens up to about 4 inches in length, the first vertebral is pentagonal 
with straight sides, nnd much narrowor behind than in front. But 
in old shells I find that the sides become curvod as in the hgra  aud 
BilBsplir examp!es, and that the differenre between the breadth in 
front and behind diminishes. Tho 'second vertebral iucrenrus in 
breadth nitl~ ago, and although i t  has never iu Culcutta carapacou 
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so broad a straight hinder margin as in the specimens from central 
Inciia, the extent to which it is truncated behind in young anilnnls 
varies. In  the third vertebral a groat change also takes place with 
age, while the fourth in old shells loses its diamond shape and oe- 
sumes the outline of a flask. I n  the sternum, the pectoral shields 
become shorter in older specimens, in proportion to the postgdars 
and abdominals, and the angular ridge on each side of the steruuxn 
is blunter, whilo the cxtent of black on the stornnl plates is rather 
greater. 

I t  is very clear that these variations tend in a great measure to 
obliterate tho ciistinction between P. tectunt and P. tentorin; the on- 
ly remairiing difference being the more tumid for111 of the first 
namod spociee. 13ut I doubt if this be a more valid character than 
tho form of tho plntes. I n  two Calcutta specinlens in the Indian 
Museum, I find the measurements to be in inches. 

1. 2. 

Length, ........................ 3.3 3.7 
Breadth, ...................... 2.7 2.5 

Height, ........................ 1.3 1.8 
Indeed, judging fi-om G ii n t h o r '8 figures and doscription, I 

should rather have suspected my specimens fium the Hasdo tc, bo 
a variety of P. tetlforia than of P. tectu~~t. I t  is iiever quite d e  

to conclude that a species is not distinct without comparison of ape- 
cimens, but I caunot help tlliuking it highly proballc that P. ten- 

toria must be considered a rarinty of P. tcctum. Y. Jaricenftr 
hris better grounds to distinction, and 1'. Snti/liii is clearly a well 
marked ~pecios. 

I nlay here remark that if the assignment by G r a y* and 
G ii n t h e r t of figs. 3, 4 and 5 on tlie plate of Xtttye tectrtm in 
Hardwicke's Illustrations of Indian Zoology to P. te)ztorin be 
correct, the species must f1dl at once, for those figuros are most un- 
mistakeably tuken from old specimens of P. tcctutn, and tho difl'cr- 
ellces of coluration pointed out by U. r a y are of xlo importimce. 
Tl~oy may be in part seasonal, a t  any mte tho brightly rolouretl 
sn ld  syocimons with m orange stripe down tho culltru of U o  auto- 

* Cat. Sl~icld Ifoptilos, [I. 37. 
t ltcptiloa of Urjtiell lndir~, p. 3h 
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rior vertebrala, are of the same species as those in which the stripe 
is wanting. But the species P. tentoria was originally founded by 
G r a y on a specimen brought by Col. 8 y k e s from Western 
India, and there may possibly be a difference, though I cannot tell 
what it is. 

A single specimen of Emyda, obtained in a tributary of the Mi- 
hknaddi, differs from E. granosa in several minor characters. The 
outline of the vertebral plates is far more indistinct, even after the 
specimen haa been in spirits for some months, and their surface 
has no trace of the fine granulation seen in E. granoea. The cara- 
pace appears also to be lower, and much longer in proportion to 
the breadth, and the coloration is different, there being a total ab- 
sence of yellow spots on the back and head. The following de- 
scription of the colours wos taken from the animal when alive. 

Back of the shell dark olive with a few indistinct dusky marks, 
only conspicuous when the surface was wet : beneath pale salnlon 
colour. Head and neck olive above, with a slight rufous tinge, a 
dark line running backwards and a little downwards from the Gn- 
der corner of the eye, a second above and a third below, also com- 
mencing from the orbit, all somewhat waved, some black irregular 
spots on the back of the neck between the innermost lines. Lips 
bright pink, lower part of head bright salmon colour. The length 
of the carapace is 4.7 in., breadth 3.9", height 1.5". In spirit the 
dimennions have docreased. 

Unfortunately the volume of the Monathaberichte Berlin Akad., 
containing P e t e r s ' s description of Etnyda cittata, does not 
exist in either of the Calcutta libraries, the Society's and that of 
the Geological Survey. G ii n t h c r ' s description in Rept. 
Brit. Ind. is scarcely sufficient for identification. He  merely says 
" This species has been characterized by the black streaks and spota 
on the head and neck, and is said to have been brought from Ooa." 

The specimen of Zt/tydn obtained was found under the sand in a 
melon plantation in tho dry part of a river bed. I found the 
tracks upon tho sand, and followed them till they disappeared, and 
at that spot the tortoise was concealed two or three inches below 
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the surface. Running water of some depth waa within few feet, 
but the animal had not entered it, and had, during the night, 
come for at  least a quarter of a mile along the sand from another I 

hiding place beneath some grass, without once entering the water. 
The people of the country are quite aware of this habit, and when 
I pointed out the tracks to a fisherman, he said a t  once that the 
tortoise would be found in the sand by following them. I t  is evi- 
dent, therefore, that G ii n t h e r 's statement, that Etny& is tho- 
roughly aquatic, requires modification. I have often seen tracks 
on the sand of streams before, but always supposed them to be 
made by Emye or its allies. The time of year mas the middle of 
March at the commencement of the hot season. 

( 

h c .  Seo river, n. tributary of the Mbhibacldi in RaipJr. 

3. TRIONYX GASGETICUB, C u V. var. 

I obtained three specimens in 13i16spJr, all of small or nioderate 
size : they differ from Calcutta specimens in coloration, but not to 
any important estont in form : the carapace is perhaps a little 
broader, in proportion to the length, but the difference is very trI- 
fling ; both have the swelling on the anterior dorsal portion of the 
carapace, and precisely similar, ornamentation. I n  the younger 
specimens, the anterior dorsal bone is separated by an unossified 1 
space from the k t  costala, but i n  an older specimen they are per- 
fectly united. 

The largest specimen exceeded a foot in length when alive, the 
carapace now measures 8.5 inches in length by 8 in breadth. The 
second measured 7 inches by 6 when living, the carapace in  the 
dried specimen being 4 inches by 3.25, The small specimen pmut. 
served in spirits measures 3.9 by 3.5. 

All were rather pale olive in colour above, on the shell a s  well 
as on the head and limbs. In the smallest specimen there were 2 
pairs of very indistinct ocelli on the carapace. The back of the 
head and neck shewed ' black veinings. Neither head nor limbs 
wero spotted nor presented any pale marlrings, the lower pttrts were 
flesh coloured, lips yellow. There were in the smallest specimen 
about 15 very irregular rows of granules on each side of the shell, 
find some scattered isol~ted g r~nula r  tubercles on the hinder IMP 
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tion. On the intermediate specimen, the granules were fewer in 
number and on the largest they mere obsolete. 

h c .  With Pangshura tectum var. interntedia in the Hasdo river, 
a tributary of the Mghhnaddi. 

S a m .  

4. CABBITA LEBCHENAULTII (M. Ed.) 
Dnm.e t .B ib .Erp .Gen .V ,p .262 ,necGray ,necG. i in ther .  

There has evidently been some confusion about this species. I 
have not access to the original description by M i 1 n e E d w a r d 8, 

but the excellent detailed account of the characters in D u m e r i 1 
and B i b r o n is taken fiom authenticated specimens of Y i 1 n e 

E d  w a r d s' species and I believe from the type. Dr. Q ii n t h e r 
had no specimen to examine, and appears to have accepted Q r a y ' s 
opinion of the identity of his Cakita bnmnea with D u m e r i 1 and 
B i b r o n ' s Cabsaura Laschunaultii. 

All writers appear to have overlooked the fact, that Cabrita bun- 
nea is a different lizard from Lacerta Xeschenaullii, as will be seen 
by the following comparison of the characters taken from G r a y ' s 
description in one case, and D u m e r i 1 and B i b r o n 's in the other. 

Cabrita brunaea, G r a y, Ann. Caloeaura Leechenaultii, D u m. 
and Mag. Nat. Hist. 1838, Ser. 1, and B i b., 1839, loc. cit. 
Tol. I, p. 282. 

Nostrils in a horizontal suture La narine. . est situe6 positive- 
between two small nasal shields ment $. I'extrbmitt? du cantbur 
having a smaller one behind rostralis entre deux plaques qui 
them. (In Cat. Liz. Brit. Mus. s'articulent avec la rostrale. Lea 
p. 43. Nostrils on the muzzle deux plaques naso-rostrales ... ont 
ridge between a ~uperior and derriere elles une paire de petites 
inferior nasal plate with a small plaques qui sont lea analogues 
hinder nasal. G u n t h e r des naso-fr6nsles des LBzarda. 
gives the same description with 
only triiling verbal alterations.) 

Cabrita h n n e u  was described by G) r a y from a specimen of 
unknown locality in the collection of Mr. T h o m  a s B e 1 1. Lamto 
h c i r m a u l t i i  was founded on lizard8 sent fiom the Coast of 
Coromandelby M. L e s c h e n a u l t .  
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There are, I may add, one or t ~ v o  minor discrcpnncies in the de- 
scriptions of the French and English authors which, although unim- 
portant by themselves, tend to support the view here taken of their 
having had different specios before them. D u m. et B i b. describe 
the 6 rows of ventral plates thus ; " a m  deux series medianes et 
aux deux marginales elles pr6sentent moius de largeur qu' a m  
deux autres." I n  the original description of Cabrita brunneu, 
O r a y says " Ventral shields 6-rowed, central ones narrowed on 
each side" and in Cat. Liz. Brit. Mus. " Ventral shields 6-rowed, 
the middle row on each side largest." Both D u m e r i 1 and 
B i b r o n had examined Mr. B e 1 1 ' s collection, but I can find no 
reference in their work to Cabrita brunnea. 

I n  these points of difference, the specimens procured by me in 
Central India, coincide with the description of Caloeaura I;cschenatd- 

tii, and differ from (3 r a y ' s species. The only differences which 
I can observe between my specimens and the description by D u m e- 
r i l and B i b r o n are, that in the latter one large prreanal shield is 
stated to be surrounded by small scales, whereas in Central Indian 
epecimens, there are two enlarged pr~eanal plates one before the 
other, the posterior being the largest, and whereas in the type in 
Paris the temporal regions are said to have three small quadrilate- 
ral plates against the upper border, in my specimens there is one 
long plate above the small males covering the temples. The latter 
character is certainly of no consequence, and the amount to which 
the anterior prmanal plate ie enlarged varies in different indivi- 
duals. I unhesitatingly refer the lizards collected by myself to 
Cakosatcra Leachenaultid. 

The question then arises, what is the locality of Cabn'ta brumterr, 
and is it congeneric with Calmaura fiachennultii ? G r a y in the 
Catalogue of Lizards in the British Museum, 1845, p. 43, certainly 
gives India as the locality for the specimens in B e l  1 ' s collection, 
but unfortunately British hluseum Catalogues are fallible on the 
score of localities, and in 1838 it maa not known whence Mr. B e 11 'a 

specimens were obtained. 
Mr. B 1 y t h in his notes to Dr. J e r d o n ' 8 Catalogue, J. A. 

8. B. xxii, p. 476, stated that the Museum of the Asiatic Society 
had at that time, 1853, examples of what he took to be Cadosawra 
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&schenaultiifroni Pind Dadun Khan in tho Punjitb Salt Range, and 
formerly possessed the same from Afghanistan. None of these spe- 
cimens could be found, when Mr. T 11 e o b a 1 d made a Catalogue of 
the Society's Reptiles in 1865 (J. A. 8. B., 1869, Pt. 11). They 
may very possibly have been in bad condition from inadequate 
preservation in the first instance, and have fallen to pieces. I f  so, 
it may have been difficult to identify them, and as Dr. J e r d o n 
has recently described a very similar lizard, PaeurEopAiopa Ticeobaldi,* 
from the  Punjttb, and as the distinction between Opkiopa or 
Paeudophiope and Cabrita would be very difficult to determine 
in specimens in bad condition, i t  is not impossible that the Pind 
Dadun Khan specimens may have been a Paeudophiopa or some 
other lizard. 

I n  his Catalogue of the Reptiles inhabiting the Peninsula of 
India, 1. c., Dr. J e r d o n describes Caloaaura Leachenancltii from 
specimens obtained in the Salem and Coirnbatoor districts, but he 
does not mention the form of the nasal plates. Major B e d do m e haa, 
however, since procured the same lizard in the same localities, and, 
on my writing to inquire, he has kindly examined his specimens, 
and he informs me that the nostril is between two swollen plates 
followed by a small post-nasal. I think there can be but little 
doubt, therefore, that this is G r a y 'a Cabrita brunnea. 

I t  will be seen from my remarks on the next species, that the 
characters of the nasal plates are eminently variable amongst these 
lizards, which appear to be otherwise closely allied, and I therefore 
see no reason for considering Caloaaura and Cabrita distinct genera 
The generic character will, however, require modification, but to thie 
I will recur after my notas on C. Jerdoni. 

The few individuals of Cabrita Lsechenaultii which I obtained 
were found in thin forest. I t  is a quick active lizard, but less so 
than Acanthdactylua, and its habitat accounts both for its being 
less agile, since it can more easily elude its enemies by hiding, 
and for its very bifferent ooloration. The length is 6 inches, of which 
the tail is nearly 4. 

The following description of the coloration is taken from a freah 
specimen. Head above dusky, centre of the back brown, bordered 

Proo. As. Sw. Beng. March, 1870, p. 71. 
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with black against a white line which runs from behind the eye- 
brows to the tail, below this on the sides is a band of brown, finely 

mottled with black, then another white line less distinct than the 
first, running from the upper labials through tho tympanum and 
just above the shouldor to the thigh. Below this from the thigh 
to the shoulder is an apple green band broken by black mottling, 
especially above in front. Some black spots and occasionally mot- 
tling occur on both upper and lower labials. Lower parts pure 
white. Limbs above brown finely mottled with black. 

A female killed in April contains 6 eggs, each about & inch 
long. The femoral pores vary in number from 13 to 15, and the 
transverse rows of ventral shields from 21 to 27 in the specimene 
before me. On such slellder evidence, nothing certain can be stated 

as to the connection between the number of the latter and sex, but 
in 2 females the ventral shields are in 27 transverse rows, whilst 
a male has 24. 

LOG. S. E. I3erBr and ChBnda, not common. A single specimen 
was also obtained in Udiptir butn-een Cl~hatisgarli and CLotB-KQ- 

5 .  CAURXTA JEIIDOXI, 13 e d (1 0 m 0. 

Madrns Nouthly Journal of blcdicnl Scicrico, Janunrp, 1870, p. 34. 

Major 13 e d d o m e obtained only rt single specimen of this 
interesting for111. I hare been morc fortunate, having found II small 
lizard abundant in several localities, which I have no doubt is that 
described, but which has tllu nnsnl shields different from those in 
C. Leschenafdtii. I n  my spoci~iicns the nostril is between throe 
shields, one prm- and two post-nasals, the prrcuasal large, articu- 
lating with the rostrnl, the opposito nasal and tho pimfrontal, one 
shield behind and bclow the nostril which joins the first labial 
and the anterior lorenl, and one behind on the canthua rostralia 
d i c h  touches the anterior lorcnl and the prcefrontal. In every 
other detail, my specimens agree with Major B e d d o m e ' s de- 
scrii)tion.* 

Since writing the above, I hare heard from Mnjor B e d d o m  e, to whom 
I sent a specimen, that it agrees exactly with his trpe. Major B o d d  o m e 
also informs me that he proposea to make this upecicv the type of a new genus 
Cabiitopsis on account of the differellces in the uasnl plates. I prefer keeping 
C .  Jerdoni in Cabrib, as the distinctions scarcely appear su5cient to require 
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The characters of the nasal plates are the same or very nearly 
the same as in the genus Eremiaa. But in that form there is a 
distinct collar of large scales beneath the throat, and this only 
represented by a small fold before each shoulder in Cnbrita. 

I n  some individuals of C. Jerdoni, the sutures between the post- 
occipital plates appear to be obsolete as in Major B e d d o m e ' s 
epecimen. I n  others, however, perllaps of less mature age, the sutures 
can be distinctly traced between the two pairs of raised lines. I n  
some specimens the suture between the occipital plates is obsolete. 
The central post-occipital is much broader than in Calosaura Leachen- 
aultii, being very little narrorrer than the lateral plates besido it. 
Femoral pores 11 to 14, ventral shields in about 20 to 21 trans- 
verse rows. Specinlens from the eastward, from Chllatisgarh and 
the states west of Chota-NBgpGr, are darker and less rufous, with 
more black spots along the fiides of the back, on the flanks, and on 
the chin than those from the neighboluhood of Chinda, and tho 
former are rather larger in size. The average length differs not 
more than half an inch, being about 44 to 5 inches, of which the 
tail is 34, measured from the anus. 

fit. Abundant on a range of rocky hills in S. E. Berh, just 
west of the Warda river near Chhnda. Found more sparingly in 
parts of Chhda, Bhandka and RaipQ ; common in the sB1 foresB of 
eastern BilBspQ, Udip6r and Jishplir and probably in Chota-NBgpQ. 

The following is the character of the genus Cabrita as amended 
to comprise the additional species, and the synonomy of the forma 
included. 

CABRITA, a a y. 
Ann. and Mag. Nat. Hist. 1838, Ser. I, Vol. I, p. 282. 
Byn. Calosaura D n m. et B i b., Erp. Gen. V, p. 261. 

Nasal shields swollen, variable in number and distribution. No 
collnr, a fold before each shoulder. Eyelids preaent, lower eyelid 
with a large transparent disk. Dorsal scales similar to lateral, all 
aharply keeled a n d  arranged in oblique rows. Ventral scales 
4-sided, smooth, longitudinally arranged. Femoral pores. Toes 5-5, 
keeled beneath. Coloration brown, not grey. 

generic separation, and the three species C. Leschm~aultii, C. brwnnea and 
C. Jwdoni together form a well mnrkcd and natural genus. 
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1. Cabritu brunwa, Cf r a y, A. and M. N. II., I, p. 282. 
0. Leschenuultii, G r a y, Cat. Rept. Brit, Moe. 1835, p. 43.-G ii n t h e r, 

Bept. Brit. Ind. p. 71. d 
Calosauza Leschenaultii, J e r  d o n ,  J. A. 9. B. XXII, p. 476,-Proc. An. Soo. 

1870, p. 72. 

Loc. Cavery v d e y  in the Coimbatoor and Salem districts, (J er- 
d o n ,  B e d d o m e ) .  

2. C. LcecLnauZtii, (M. Ed.) ~ 
Lacerta Leschenazcltii, M. Ed., Ann. Sci. Nat. XVI, pp. 80, 86, pl. VI. fig. 9. I 

Cabsaqura Leschenuultii, D n m. et B i b., Erp. Gen. V, p. 261. 

LOG. Coromandel, (Leschenault), 8. E. Berrir, CEnda and country 
between Bil ispb nnd Chota-Nhgphr, (IT. T. B.). 

I 

Mod. Monthly Jour. Med. Sci., January, 1870, p. 34. 1 
Loc. Cavery valley (B e d d o m e.) S. E. Berir, Chinda and 

throughout the southern Central Provinces ; Chota-Nifiplir, (\T. 
T. B.). 

The next lizard is a very interesting novelty, being an addition- 
al form of the naked-eyed lizards ( O ~ ~ h i v e )  of which one species 
was described by Mr. B 1 y t h ,in the Journal of the Society for 
1853, Vol. xxii, p. 653, and two others have been recently named 
by Dr. J e r d o n (Proc. As. Soc. Beng., March, 1870, p. 71).* 
These Indian forms have been separated by Dr. J e r d o n from 
true Ophiops as a new genus Peeudophkopa, on account of differences 
in the characters of the nasal and post-nasal shields. I n  Ophiopr 

I 
proper, the nasal is between an upper and a lower nnsd shield, 
with 2 post-nuals (D u m. et B i b.) or 3, mcording to G r y 
and G ii n t h e r. I n  Pecudo~~hiops, the nostril is in the hinder pu t  
of a nasal shield, which is followed by two post-nasals. In the 1 
new form, the nostril is on the ridge of the snout beheen  an  up- 
per and lower plnto as in Ophiops, but with one small post-nasd 
which lies betaoen the posterior margins of the two nasal &el&, 

Dr. Jerdon 1. c. mentions having obtained near Saugor nuother species 
of this group. Can it be that uorv descl.ibed ? 
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and is only just separated from the nostril. I n  other specimens or 
in aJlied species, the nostril may very possibly be found to be a t  the 
point of junction of the three plates. 

After the details already given in the case of Cnbrita, I doubt 
much if these characters of the nasal shields are of generic import- 
ance. They appear to me to be at  the most sectional or sub- 
generic characters. They are easily recognised, however, and aro 
therefore convenient for classification. I am myself inclined to 
consider Psercdophiops as a sub-genus of Ophiops, and the present 
form as an additional sub-genus. If, however, Pseudophiops have 
generic rank, the present may also be considered a distinct genus. 

GYJIKOPS subg. nov. Ophiopia. 
. 

Naris inter dua scuta itpnta, c1no superiori, altero inferior4 po&a, 
acuto tertio posteriori ad pzarem Sere nttingente. Palyebrc~ null@. 

6. Ophiops [ G y m n o ~ s l  Microlepis, sp. nov. P1. XV, Figs. 1-5. 

0. snctia cerehalibtur subplanis, haud rugatis, prccfrotztald uniw, post- 
frontalibua stcturd sold disjunctis, scuto nzcllo interuenieste, occipitalibw, 
parcis, quarta?n parte~n poetocclpitalit~m sub~quuntdua, subnzentalibw 
utrinquc 6 e.el 7 ; epuizn~is dorsrcliblcs minutis, earinatia; prceanali Wno 
magno, altero cix lninwi ante eunb ; caudd elorzgatd, antice wbquadratd, 
yostice rotuadatci, attenttaici, corporeni longitudine magis qrcanz dupb 
e~cedente ; dorso t~zedio griseo, veiztre nlbido, l a te r ih  maculatis, lined 
albidd utri~zpue ab eu~)erciliis ad ki~nbum deeurrente, mact~lis fwcia supra 
et itfia margitrata, alid ijlferiori infra oeuluob orbnte, vixpost hlcmerui~~ 
disliugnordrc, fasciatis. 

IIead of moderate longth, muuzlo deprossed, rounded. Itostral 
shield luge,  running back below the nostril so that the lowor 
nasal shield rests partly on the rostral, partly on the first labial. 
All the throe nasal shields swollen, the two upper nasals meeting 
with a short suture behind the rostral. Post nasal small, on the 
callthus rostralia, semi elliptic, tho rounded margin directed forward0 
and only just sopnrntcd from tho nostril ; this shield is soparated 
from tllo upper labials by tho lon.cr nasal, mid abuts bolli~ld p&- 
ly against the prpcfrontal, partly against the anterior loreal. Prm- 
fi.olitd hesagonal, single, concave in tho centre. Postfront& each 
about equal in ske to the prtufrontal meeting in a rather long su- 

45 
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bure, without any intermediate shield. Vertical elongate with a 
longitudinal groove in the middle for the anterior half of its length, 
sides concave, posterior margin forming a salient angle. The two 4 
large supra-orbitah have a row of grandee on their exterior mar- 
gins, a small shield in front and one or two behind them. Occipi- 
tale small, each little more than a quarter the size of a postoccipital. 
Postoccipitale irregularly pentagonal with small ehielde between 
them, hinder edges straight, rather oblique. 

I 
Loreala two, the upper parts of both bent over to form the m- 1 

Chris rwtralk, the anterior about half the size of the posterior, the 
latter in the specimen broken up below on each side into mall 
shields. Temples covered with small ida ted  subcarinate welea , 
with 3 or 4 small shields along the upper margin. Ear opening 
much higher than broad, one enlarged scale in front of the upper 
portion. Upper labiala about 8, the 5th fiom the front much en- 
larged and below the orbit, lower labiala 7 or 8. Mental shield 
large, chin shields in 6* (? 7) pairs the first two (3) pairs meeting. 

The fore leg laid back extends to the thigh, laid forward it reach- 
es to the end of the snout, the hind toe comes just beyond the ear. 
The first three toes on the fore foot are graduated, the 4th is very 
little longer than the 3rd, the 5th about equal in length to the 
2nd. All the toes are keeled and denticulate beneath, but not 
at the sides. In the hind foot, the first four toes increase regularly 
in length, the 5th is about as long as the 3rd. 

There is a well marked fold in front of each shoulder, not verti- 
cal, but inclined obliquely upwards and backwards, with very small 
scales behind it and in front of the shoulder. There is no collar 
beneath the throat. &ales of the belly rhomboidal, in six rows, 
the four contre rows about equal in size, the lateral ones rather 
smaller. Dorsal scales strongly keeled, very small, much smaller 
than in Cabrita Le-schnaultii, and not oblique as in that species, ar- 
ranged in tramverse rows; there being about 50 in each mw. 
Scales of the tail much larger than those of the back, all strongly 
keeled. TWO large plates in fiont of the anus, one before the other, 
the hinder being the largest. Femoral poree 14 on eaah side. 

i n  the only apeaimen obtained thore are six chin shielb on one side, suren 
oa the other. 
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Tail rather more than twice the length of the head and body, 
measured from the nose to the anus. 

The dimensions of the specimen obtained are : 
in. 

Whole length, ................................ 7.a 
Length of head from end of nose to hinder margin 

of postoccipitds, ...................... 0.65 
,, from end of noee to ear, ................ 0.55 

Breadth of head a t  superciliary ridge, .......... 0.25 
Length of head and body from nose to anus, .... 2.1 

do. of tail from anus, ...................... 5.1 
.... do. of fore leg and foot to point of fiuger, 0.9 

do. of longest finger, ...................... 0.3 

do. of hind leg and foot,. ................... 1.5 
do. of longest toe, ........................ 0.55 

I n  colour, the head above and the middle of the back are grey, 
marked towards the sides with dusky brown, especially on the 
margin of two narrow white lines, one running backwards from 
the hinder part of each superciliary ridge to the insertion of the tail, 
where i t  becomes lost in a broader pale reddish band. These bands 
a little way down the tail unite above and all the upper part of the 
tail becomes reddish. The sides of the head, body and tail are 
spotted with dusky, the spots on the head and body being fewer 
below, and another white line less well marked than the upper one 
runs from below the eye just above the shoulder, becoming much 
less distinct behind ; below this, in life, there are on the sides a 
few green spots mixed with dusky specks which fade in spirit. 
Lower parts white. 

L o .  But a solitary specimen of this curiona Lizard was found 
at Korba in BilaSpGr, the eastern part of the Chhatisgarh divi- 
sion, Central Provinces. 

Ophiops microhpis may be distinguished &om 0. Jardoni by the 
differences in the nasal plates, by the head shields being flat and 
not ribbed, by the poet-frontale having no intermediate shield, by 
the smaller occipitala, and by the narrow shields between the poat- 
m i p i t a h ,  where- in 0. Jmduni, the intermediate p l ~ t e  ia half the 
breadth of a post-occipital. 
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Other differences are the much smallor scales, the more numer- 
ous chin shields, the proportionally longer limbs and much longer 
tail, and the more numerous femoral pores. In 0. Jerdoai, the length 
from the nose to the anus is 1.65 inch, of the tail from the anus 
2.4. In  0. tnicsolcpis, as bofore, the head nnd body measure 2.1, 
tail 5.1 inches. 

Of the two new species of Pssudophiops, described by Dr. J e r- 
d o n, only a few characters have been given, but these shev other 
differences from 0. microl~pis, besides those of the nasal plates. 
which are similar, it may be presumed, to those of 0. Jwdot~i. In 
Pseudophiops Thaobaldi there is a shield intercalated between the 
posterior frontals, and the proportions of body to tail are 5 to 7. 
P. Beddonwi has two anterior frontals, and the head still shorter 
and more triangular than in Jcrdoni. The reverso of the latter is 
the case in the present species. 

7. Euprepes innotatus, sp. nov. Pl. xvi, Fig. 9. 

E. parvua, jigurd colorepue E. macularii sinzilk, doreo oliccaceo, In- 
leribus yurpurascc~zti-brut$?~eie, aentreflaco, (vel all0 ?), littea albesccwti 
utrinpue superciliari postica et antice producld, alin inferiori brrriori 
ab aure ad Itunrerum decurret~ta ; palpebrd i~feriori tnodid transbwcnk, 
li?~eis iittyreeais kaud not atd ; spuanak in 32 seriebua longitudinalibur, 
dorsalibus puinque carinatia. 

I am indebted to Dr. A n d e r s o n for calling my attention to 
this species, which I had overlooked amongst several specinlons of 
E. ~~~aczilariw, B 1 y t h. I have unfortunately but a single example, 
it diffors, however, so much from the two Indian Elcpreyea, with 
transparent lover eyelids, previously described, v b . ,  3. trilimatu~, 
Q r a y and E. Beddonwi, J e r d o n, that I see no resource but to 
consider it new. 

Dcec. A pair of small supranasal shields ; the single pmfrontal 
touches the rostral, but is just separated from the vertical by the I 

post-frontals.+ Opening of the ear not very small, ~r i t l i  two or t h  
minute denticles in front. Lower eyelid with a transparent disk. 
0cales in 32 longitudinal series and in 32 transverse rows b e h e e n  
the axil8 : dorsal scales with 5 @ere and there with 4 or even 3) 

This is not a cl~nracter of much importanqe, and I find it varies much, in 
othor species, in direrent individuals. 
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well marked equidistant keels. Prmanal scales not enlarged, sub- 
caudals broader behind but not noar the anus. 

Colour olivaceous above, sides purplish brown, under parts yel- 
low when alive with a rod band from the thigh to the shoulder; 
these colours disappear in spirits, and are doubtless only seasonal. 
A fow black spots on the back and upper parts of tho tail. A whi- 
tish line on each side from tho nostril along the superciliary ridge 
and extending about half way down the back, anothor, vory ill 
marked, from the tympallum to the shouldor, a few h e  white spots 
are scattered over the sides of tho nock. 

In the only spocimen procured tho tail is imperfect. 1719 body 
measures 2.25 inches from the nose to the anus, fore limb to end 
of toes 0.7, hind limb 0.9, 4th toe of hind foot 0.3, 3rd of do. 0.22 
inch. 

This species is distinguished from E. trilbeutzu by having five 
(sometimes four) instead of six or seven keels on the dorsal scales, 
and by the very different coloration without any traco of the cen- 
tral dorsal line. The same characters apparently separate it from 
3. Berldotuei, J e r d o n, Proc. A. S. B., 1870, p. 73, the scales of 
which, however, are not described, but the coloration is even more 
diverse than that of E. trilinealrra. From all other Indian forms 
the present is  ell distinguishecl by its transparent lower eyelid. 

Loc. Pem Ganga valley, S. E. Berh. 
I t  is well worthy of note that the species of Euprepea wit11 a trans- 

parent lowor eyelid appoar restricted in South-Eastern Asia tp what 
I have called tho Indinn province proper. None are known from 
Malakar, Eastern Rongal or the Indo-Chinesb countries (except 
one species of a very peculiar type from Borneo), nor oven from 
the Bengal sub-division of the Indinn province. One species, E. 
Pelersii, S t  o i n d., has been found in Thibet. This is prccisely what 
might have been expected, the form being ~rincipally African. 

8. E;PBEPES [TILIQCA] WIXSTUB, (S c h n e i d e r). 

Euprepea rti$cacena, (S h a w). Q ii n t h e r Eept. Brit. India, 
p. 79. E. Stbe, D u m. et B i b r. Erp6t. G6n. V. p. 692. Tiliqua 

ruJesce~a, Q r a y, Cat. Liz. Brit Nus. p. 109. Euprrpea caririatere, 

( S  c h n e i d.), Peters, Monathsborichte Berl. Aliad. 1864, p. 50. 
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All my specimens from Chtinda, Raipilr and Chota-NBgp6r differ 
so much from Q ii n t h e r ' s description, that until I had an o p  
portunity of comparing them, I supposed them to be either a varie- , 
ty of Tilipua trivittato, G r a y, or else a new species. The most 
marked peculiarity of all the specimens I have collected is the exia- 
tence of five keels on the dorsal and lateral scales instead of three, 
the usual number in E. ~arinatuu. Occasionally the two outer keels 
are more or less obsolete on part of the back and sides, but in most 
specimens there are five well marked keels throughout. Specimens 
from Bengal and the countries to the eastward have only three 
keels in general, but careful examination usually shows the pre- 
sence of the two others more or less imperfectly developed on a few 
scales, usually on those of the loins. 

D u m e r i 1 and B i b r o n notice this, but they are in error 
in supposing, p. 694, that the young haa " sometimes seven but 
more frequently five keels," and they have evidently confounded 
3. mactclriw, B 1 y t h or else E. mtclticarinatw, K u h 1, with the 
young of 3. c n r i ~ t w ,  as (Lid also C a n t o r, (ti& T h e o b. Cat. 
Rept. p. 24, J. A. S. B., Fad 11, 1868). I obtained several young 
epecimens which I take to belong to the latter, of various sizes up 
to about 5 inches in length. All have three keels only.* 

I cannot attach much importance to the form of the anterior head , 
shields. I n  some specimens the prmfrontal touches the vertical, in 
others it is widely separated. 

In wloration, specimens of Zuprepea cwinatus from localities as 
distant from each other as 8. E. Berdrr and Chota Ndgpljr a p e  
perfectly, but they differ somewhat from all described varieties, 
though approaching G ii n t h e r's var. a and D u m. et B i- 
b r o n ' s var. A. The following dewxiption is taken from a fresh 
epecimen. 
- 

Back olive, the posterior edges of the scales darker in some spe- 
cimens ; superciliary stripe white, continued as a well marked white 
band down the sides of the back to the insertion of the tail and 
continued as a pale but not white band on the tail for about one-third 
of its length ; beneath the narrow white band is a broad chesnut one 

If not the young of E. carinatus, these belong to an undoacribed speciea, 
but all my spooimens nppoar to be immature. 
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including the eye and the upper part of the ear, and extending 
backwarda as far as the thigh : lower part of the sides of the head 
including the upper labials white, as are sometimes all the lower 
parts, but they are more frequently golden yellow, in some cases 
with a blotchy scarlet band, extending from the shoulder to the 
thigh, below the chesnut portion of the sides, a pale whitish line 
intervening between the two wlours. These red patches I believe 
to be seasonal, and so is perhaps, to some extent, the golden yel- 
low of the under surface, which varies also in extent. These red 
and yellow colours fade in spirit. 

In the specimene which I suppose to be young, the back has a 
coppery tinge only seen in fresh specimens. Nearly all, both young 
and adult, have 32 rows of scales round the body, a few specimens 
having 30 or 31. The largest specimen obtained by me measures 
10.5 inches, of which the tail is 6.5. This is decidedly smaller than 
specimens from Lower Bengal and the Burmese countries. 

Whether the form inhabiting the Indian Peninsula deserves se- 
paration from the Bengal and Burmese species I am not certain, 
but I think the difference in the development of the keels on tho 
scales, and in the coloration, eastern specimens being almost mi- 
form, shew the two to be well marked races. 

Loo. Eupreptu carinatus I f o u ~ d ,  although not very common, 
throughout the wuntry traversed, vix., in 8. E. Berar, Chlnda, 
Bhandka, RaipGr and Bi l lsph in the Central Provinces and in  the 
country west of Chota-NBgpGr. I did not observe i t  in the dtl 
foresta of the latter region, it is usually seen in thin tree jungle 
with underwood, or amongst bushes. 
3. trdvittata, Dr. J e r d o n informs me, occurs at  Nigpiir. I 

did not meet with i t  to the southward or eastward. The speci- 
men in the Museum a t  Calcutta differs not only, as pointed out by 
T h e o b a 1 d, in having five keels on the scales throughout, but 
also in those keele being stouter, more regular and more equally 
developed than in cardnatua, in the very different coloration, three 
broad white bands with distinct edges down the back, and in tho 
number of d e s ,  there being 36 longitudinal rows round the 
body. 
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9. E. [TILIQLTA] NAOI~LIRIUS, B 1 y t h, var. 
3. ?)tnct~hrirce B 1 y t h, J. A. 8. B., 1853, Vol. m, p. 652. 

I'iliyt~n ?~zz~~licarinnin, J o r d o n, J. A. S. B., 1853, Vol. XXLI, 
, p. 479, note.-T h o o b a 1 d, Cut. Rept. Mus. Bs. Soc. Bengal, 

p. 24, in J. A. 8. B. for 1868, appendix, partim. 
I obtained a considerable numbor of specimens of a scink ahich 

I have very little hesitation in referring to the above species. It 
agrees admirably in every character except the number of keels on 
the scales, ~ h i c h  appears to me somewhat variable in both instances. 
The coloration is idontical. I shall proceed &st to give a detailed 
dcucription, and then to point out why I do not think this species 
can be identified with Scixcue artcllicnritintlss of K u h 1, as has b m  
proposed by Nr. T h e o b a 1 d. 

Dcsc. Gcnernl form less stout than in E. cari7ratue. Lower eye- 
lid scaloy. A pair of supranasal shields ; tho single p~vfrontal 
meets both the rostra1 and the vertical, and often forms a rather 
broad suture, with tho &,st especially ; post-occipitalu generally 
rather short longitudinally, and often ribbed posteriorly ; behiud 
thorn, as in 3. carinatzl~,  aro two plates of small longitudinal es- 
tont, but nearly equal in breadth to the post-occipitnls, and with 
lllnny kocls, usually about nine, upon them. Opening of the em 
rather small, slightly granulatein front and below. The fifth u p  1 
per labial usually loiiger than the others, but this character is far 
from constant, and appoars rarely so woll marked as in E. carinatw. 
Scales in 28 longitudinal roms, rarely in 27, 29 or 30, and in  20 to 
24, generally 22, transverse roms between the mils, those of the 
back with from fivo to seven kccls each, the prevailing number be- 
ing five. No cnlnrgccl prxanal or su1)caudal scalos, except (in the 

'latter only) when tho tail has beun renewed. 
The coloratioll is nearly as described by B 1 y t 11. Upper pa* 

bronze, tho hinder part of the back and the antmior portion of the 
tail usually but not always with a few irregular black spots varjing 
much, both in number and character, in difFeront individuals, and 
occasionally forlning interrupted lines on the tail. Sides darker 
than tho back, especially above, and more or less spotted with 
white, tho sideti of tho tail near tho base with altomating longitud- 
inal broken h o s  of dusky and whitish; hinder parts whitish, or 
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sometimes, in fresh specimens, yellow, with a red band along the 

lower part of the side. These red and yellow colours were only 
observed in qring. Length 4.5 to 5.5 inches. A large specimen 
measures 5.7 : in this the tail from the anus is 3.6, forelimb and 
toes 0.55, hind limb and toes 0.8, longest toe (4th) of hind foot 0.3, 
next longest (3rd) 0.23 inch. 

Mr. B 1 y t h ' s original specimen was supposed to be from Rang- 

p h .  It is doubtless the same to which Dr. J e r d o n had al- 
luded in the same volume of the Society's Journal (Vol XXII,  
p. 479, note). Of the four specimens mentioned under this name by 
Mr. T h e o b a 1 d in his Catalogue of the Reptiles in the Society's 
Museum, p. 24, three probably belong to a different species, the 
coloration not agreeing with Mr. B 1 y t h's description. The 4th 
specimen which is in very poor condition is evidently Mr. B 1 y t h ' a 
type.* I t  is rather stouter than my specimens from Central India, 
and the tail and limbs are a little shorter in proportion, whilst the 
doreal scales are very generally seven-keeled throughout, a few 
scales only having but five or six keels. I n  the characters of the 
head scales, and in the coloration, I see no distinction, and the num- 
ber of scales round the body is the same, v iz .  28. The Indian Mu- 
seum has recently received other specimens from Assam and Ca- 
char, which closely resemble Mr. B 1 y t h ' s type specimen. I t  is 
thus evident that there is a slight distinction between the Assam 
species and that inhabiting Eastern Central India, the difference 
being similar to that found in E. cariwtue. I t  may be briefly ex- 
pressed by saying that Aesamese specimens have seven keels on the 
dorsal scales as a rule, five as an exception, whilst in specimens 
from Chhatiugarh and Udip6r five keels are the rule, seven the ex- 
ception, and that the latter form is rather mow slender with longer 
tail and limbs. I have unfortunately no specimens from Pegu for 
comparison ; so I cannot tell if Mr. T h e o b a 1 d ' s Tiliqw multi- 
carinata, Jour. Linn. Soc. 1868, Vol. X, p. 26, be the same or not. 
&. T h e o b a 1 d has examin+ my specimens and is disposed 
to consider them distinct. 

I am indebted to Dr. J o h n A n d e r s o n for pointing this ont to me;  
the specimen waa in sooh poor condition, that I did not mymlf remove i t  from 
the bottle, and haviug satisfied myself that the other tllroe specirr~ons could 
not have been the typos, I rnther hastily concluded that the original of Mr. 
B 1 y t h ' s dmription hnd been lost. 

46 
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Unfortunately I< u h 1 ' s Beitrage is not procurable in Calcutte, 
and I have not access, therefore, to the original description of S e i m  
nulticarinutzce. The charactem of the British Mueeum specimens 4 
from the Phillippines, as given by G r a y in the Catalogue of the 
specimens of Lizards, 1845, p. 109, shew totally different coloration 
from 3. macularius, an important character where the ornamenta- 
tion is so constant as it appears to be in the Indian species ; the 
head shielda are said to be rather rugose, the scales large, ovate, 
and transverse. These are not the characters of E. maduriw, 
which hae smooth head plates, and hexagonal scales about equally 
broad and long. 

From E. carimtua this ~pecies may be distinguiehed by the more 
4 numerous keels and the coloration, by its much smaller size and , 

narrower form. 
fie. Not rare in the Eastern part of Chinda and in Bhmdfira. 

Extremely abundant (far more so than E. carimtue) throughout 
the dl foresta in Bil&p6r, Udiplir and Jashp6r west of Chota-Nig- 

l o .  E. (Tiliqua) septemlineatus, ap. nov. P1. svi, Figs. 7-8. 1 
E. purvus, sindie E. carinato sed multo ntinor, supra et ad Iatero 

w<qrescente brunneus, albido longiludinuliter i - l i ? ~ u l u s ,  aentre olbida, 
aquamis tricm'natia in 30 seriebua longitudimldbua, palpelra dnfmePImi 
atriis inrpeaew signata. 

Dasc. Form moderately dender. A pair of supranasals. The sin- 
gle pmfrontal is just separated from the rostral, and more broadly 
from the vertical ; fifth upper labial elongate. Lower eyelid with 
faint lines on it throughout and with no transparent disk. Ear  open- 
ing s n ~ d ,  with two or three well marked denticles in front. Scales 
three keeled, in 30 longitudinal rows, and about 28 transverse be- 
tween the axils, prmanal and subcaudal scales not enlarged. &- 
lour brownish black above with seven equidistant narrow white 
longitudinal stripes, three on the back and two .on each aide, the 

upper of the latter arising from the supercilia, the lower from the 
upper labials. These bands are only lost on the tail down which 

centre with pale margins, limbs dark above, the hind legs with 
white spots : lorer  parts white. 

so~ue of thorn extend. Plates on the top of the head dark i n  the , 
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Length nearly 4 inches,* tail from anus 2.1 ; fore limb to end 
of toe 0.43 ; hind limb to do. 0.65 ; third toe of hind foot 3 the 
length of the fourth. 

Loc. A single ,specimen only found on a stony ploughed field 
amongst thin jungle in the Pem Qanga valley, 8. E. Berir. 

11. RIOPA HARDWICKII, GF r a y. 

Scsrce in the southern part of the central provinces. I have not 
met with a Riqpa in 8. E. Beriir or Chbda. 

My largest specimen meaaures 4.2 incheg of which the tail .from 
tlie anus is exactly 2. Scales in 26 longitudinal rows in two large 
female specimens, and in 25 in two smaller ones (males ?). One of 
the former contains four eggs. 
LC. Korba in BiEspirr. 

Only found in the aame neigbourhood ~e the last, and scarce. 
The country where alone I obtained specimens wm jnst where the 
range of the &l tree was entered from the westward. 

I n  five specimens procured, three have 28 and two have 26 soalea 
round the body ; transverse aeries between the axils of the fore 
and hind h b s  45 to 48. My largest specimen measurea 4.4 in., 
of which the tail is 2.5. 
h. Korba in BilBeplir ; Udipdr. 

13. H ~ x m a m u a  MACULATUS ? D u m. and B i b. 

The larger tubercles often vary greatly in the extent to which 
they are angulate in the same individual ; in parta of the body they 
are often sharply trihedral, in other places, especially on the hinder 
part of the head, the sides of the body and the upper parta of the 
limbs, hemispherical. I n  different specimens, I find the upper la- 
biala vary from eight to eleven, the former being the common num- 
ber about Chhda. The lower labiala are if anything even more 
variable. The rows of scales across the abdomen are in some spe- 
cimens only 34 or 35, usually there are about 40. 

The specinleu is imperfect, tho tail having been broken wl~cri cnpturod aad 
since loat, but tho rnucraurement was tnlron at tho timo of uapturo. 
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I cannot help doubting whether the type of D u m e r i 1 and 
B i b r o n ' s species, 241 mm. (above 9) inches) long, is really iden- 
tical with the Indian Qecko. J e r d o n has noted this distinction , 
also in his Catalogue ; J. A. 8. B., XXII; p. 467. Out of a consi- 
derable number of specimens, I have none exceeding 4) inches in 
length. But the synonymy and claasScation of the Eitnidactyli of 
India and the neighbouring countries is still far from clear. 

Loc. Found everywhere under stones and on trees. Very common 
about Chinda ; I obtained specimens also in Raiplir and to the east- 
ward. I t  is common in Calcutta houses, the tubercles being a 
trifle smaller and blunter than in Central Indian examples. 

14. Hemidactylue gracilis, 8p. nov. P1. xvi, Figs. 4-6. i 
ajinis H. reticulato, Bedd., gracilia, corpore parum d o p ~  ; 

caudil rotundata, elongata, sina epinis vel tuberculis vnujwibua ; dorea 
granulate, tuberculia majoribacs aubtrihedria elongatie wnato ; porisjemo- 
ralibua nullis, inguinalibus 6 ; griesue, maculb st lintis fuacis auperrur, 
utrinpw, et aepiaeime a d t m  fascintica. 

Form slender, much less depressed than usual in the genus, back 
granular with many elongate subtrihudral tubercles, all of equal 
size and smaller than the ear opening, and arranged in distinct 

I 

longitudinal rows, the two central rows boing the best marked. Tail 
round, but slightly depressed at  the base, and not a t  all farther 
back, tapering, witliout any enlarged or spinose tubercles whatever, 
this being clearly, I think, not due to reproduction, as it is constant 
in four specimens, three of which have perfectly well developed 
tails : subcaudal scales hexagonal, broad. The scales of the top and 
sides of the tail siuiply subimbricate, not in rings. Toes elongate, 
not webbed, the plutes beneath them narrow and undivided a t  tho 
base, broader and double towards the tips. Upper labiale usually 
9 ; lower 6 to 7, generally 7 ; the hinder 3 labiale small  
The rows of scales across the belly are about 24 in  number, 1 
but they pms so gradually into the granular scales of the sides in 
most liecimens, that it is very dificult to count them. Ear opening 
small, pupil of eye vertically oval, nearly as broad aa high in some 
cases, edges deeply wavod. No femoral pores, G praeand i n  8 

curved or angulate line with the convexity directed forward. Culo- 
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ration dirty grey, whitish beneath, head and back elegantly mark- 
ed with black spots, often subquacirangular, which form bands, 
especially down the sides of the back. A pale line runs from the 
nostril down each side of the back and along part of the tail, be- 
low this the sides are marked with longitudinal dark lines, broader 
abole than below, and in some specimens there are narrow rather 
faint dusky lines along the belly ; tail more or less longitudinally 
striped throughout. Length 3 inches ; of which the tail is 13.. 

This species has a smooth tail like Bemidmty1u.s (Leiurw) Berd- 
morei, 3 1 y t h, and two allied species, described by T h e o b a 1 dl 
but in those forms there are no enlargod tubercles on the back, and 
they are of the usual broad depressed shape, not slender like H. 
gracilia. 

Loc. I only obtained four specimens of this new form, two from 
S. E. B e r b  and two from near Raiphr. 

15. Hemidaatylue marmora tu ,  sp. nov. Pl. xvi, Figs. 1-3. 

H. robustw, dorao miprute granulate, lateribua eerie unicci bttgitudi- 
nuli tubercu~rum dktantium ylanulatorutn orswtia, cauda CEepresaa an- 
nulata, tuburculis elongatis apuiamaJormibw utrinpw dllobue vel tribus 
ad Zateru annulorunb aknguloruni arinata, ecutie aubcaudalibus magnie, 
p r i e  fe~lroralibue utrinquc circa 12, i~rtervallo prceanali Zato diajunctia, 
digitie omnibus ut&guibw y r ~ d i t i e  : auyerna grkeua, fwco-nbartnoratw, 
aubtue albeecene. Lotrg. circa 3.3, corporia 1.85, cawh nuper remcata 
1.5 unc. 

Habit stout as in X maezllutua. Back uniformly granular, 
sides with one sub-distant series of very small flat tubercles from 
thigh to shoulder, and a few others irregularly scattered about the 
loins, all very inconspicuous. Tail depressed, distinctly ringed, each 
ring with one large scale shaped tubercle behind at  each sido of 
the base, and one or two others, rather smaller, above, but none on 
the top. Subcaudal scales very broad. Femoral pores 12 on 
each side, separated by a broad space in front of the anus. Scales 
of the abdomen in about 38 iqws. Upper labials 11-12, 
lower 7-8. Two pairs of enlarged chin shields, the first irregularly 
pentagonal and truncated behind, the hinder pair much smaller. Em 
opening rather large. Pupil narrow, vertical edges deeply waved. 
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Fingers with broad divided plates below, and all provided with 
distinct well developed claws. Grey above, marbled with dusky, a 
dusky band running from behind the eye to the shoulder. 4 

This is a fifth species found in India or Ceylon of the group ta 
which lfe~nidactylua Coctai belongs, characterized by the absence of 
enlarged tubercles on the back. They may be differentiated as . 
follows :- 

I. Enlarged chin shields present. 
a. Claw on thumb minute or wanting. 

* Femoral pores numerous in a continuous row. 
I 

1. ITemidactylus subleria, Gt r a y. 
** Femoral pores 6 or 7 on each side, interrupted in f n n t  

of the anus. Tail with scale like tubercles at the side. 
I 

2. IT. Coctcei, D. and B. 
b. Thumb clam well developed. 1 

* Rows of scales across belly about 45. 
3. H. h-elaartii, T h e o b a 1 d, Cat. Rept. J. A. 8. B., 1865, , 

Pt. II . ,  p. 29. 
%* Rows of scales aboilt 38. 

4. D. marn~oratus, sp. nov. 
11. No enlarged chin shields. 1 
5. H. aurantiacus, I3 e d d. 
H. h-elaartii, T h e o b a 1 d, which is very near the  present 

species, is also distinpiuhed by its more numerous femoral pores, 
but this is not so good a character as that of the scales on the 
belly. It is a very much larger form, measuring 5.2 inches of 
which the tail is 2.5. From the shape of my specimen, I have no 
doubt of its being adult.% 

Loc. Only a single epecimen of 8. marmoratw was obtained in 
S. E. Berir, near Chinda. I t  mas found in my tent. 

This lizard appears to me far less abundant in the portions of 
Central India which I! have traversed than i t  is in Bollgal or 
Madras. Although a tree lizard, it is by no means common in 

* H. Rcllii, G r a y, Cat. Liz Brit. Mna. p. 156, of unknown locality, is c l t ~ e -  
ly allied, but appeals to have a more spinoso tail, W I L ~  differently shaped chin 
Bhielda from the p m c n t  spocies. 



187 0.1 Reptilia and AlnphBia from Central India. 365 

forest, it appears to keep much to thin bush, and frcquontly to 
haunt rocky places. 

The variety common about Chsnda and S. E. Bedr  has a yellow 
band down each side of the back, which disappears in large speci- 
mens. 

S. minor, Q i i n t h e r ,  Rept. Brit. Ind. p. 135 . -S te in -  
d a c h n e r, Reise der Novara, Zool. Theil., Reptilia, p. 26. 

Although i t  is possible that there are two distinguishable forms 
of Sifana in India, one much larger than the other, I doubt 
greatly whether the proportions of the legs, which have been 
mainly depended upon by Q u n t h e r, when pointing out the 
differences, are sufficiently constant to enable them to be used as 
specific characters. I f  they really be so, I should have to describe 
two new species, as I have obtained two forms, both of which 
differ somewhat in the proportions of their limbs Gom the two 
species discriminated in Q u n t h e r ' a Reptiles of British India. 
I f  they are not, and I shall give some measurements which will 
shew a considerable amount of variation, then the only difficulty 
in identifying the smaller Southern form with S. Pondiceriann, 
Cuv., disappears. As the lizard abounds in Southern India, i t  is 
far more probable that C n v i e r ' s specimeris mere obtained 
from the neighbourhood of Pondicherry than that they mere cap- 
tured in the Northern Deccan,* whilst I) u m e r i 1 and B i b r o n 
had palpably, I think, specimens both from the North and the 
South, and their description is very probably taken from a 
Northern individual.+ 

(3 u n t h e r describes his S. rninor as having the forelimb 
extending beyond the vent if laid backwards, the hind limb to or 
beyond the extremity of the snout, if laid forwards; the lower 
thigh, he ad&, is considerably shorter than the foot, the length of 
which is more than the distance between the shoulder and hip 
joints. Now I have collected botwcen 30 and 40 specimens 

I have not m e s a  to C n v i e r ' s origin~~l description. 
t Tho 5gnre in Jucquemr~nt, Vop. dans 1' Inde, Atlas, pl. 10, is that of the 

Northern variety, and D n rn o r i 1 and B i b r o n mention Jacquemorrt's spcci- 
mons arnongst those in the Paris Museum. 
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from 8. E. Beriir, Chhnda and throilghol~t the country extending 
thence to Chota-Nknplir, and although all of them, I believe mith- 
oilt exception, have the hind limb sufficiently long to extend to the ( 

end of the snout, or beyond it, the latter being more common, the 
fore limb very rarely extends to the vent ; out of the whole number, 
I can find only one specimen in which the fore foot laid back , 
extends beyond the vent. I have not a single spwimen exceeding 1 
7 inches in length, and the majority are under 6. Precisely 
in accordance too with J e r d o n ' s account J. A. S. B., XTiII, 
p. 473, I h d  the dewlap-like gular appendage comparatively 
slightly developed, never much exceeding half an inch in length,' 
and in only one specimen is it tricolored ; in general, even in May, 

1 
it was scarcely distinct in colour from the remainder of the throat ; 
but the male had always, late in the season, an indigo stripe from 
the chin to the front end of the pouch. Specimens of the larger 
form which I have seen in previous years usually had the pouch 
fully coloured in April. 

I find that specimens in the Indian Museum from Ceylon agree 
with those collected by myself in every character, they have the 
same leg proportions, and they also resemble mino in some pecu- 
liarities of the scales to which Q ii n t h e r does not refer in his 
description. About eight to ten rows of scales in the centre of the 
back are much larger than the scales of the sides, but a few large 
scales, the number varying greatly, are usually interspersed amongat 
the 1attor.t A few large, strongly keeled, almost spinous scales 
are also distributed over the occiput. Specimens occur, however, 
without these enlarged scales. 

The following measurements of my o m  specimens and of two 
from Ceylon in the Museum will serve to shew the proportions of 
different parts of the hind legs and of the body. The three speci- 
Illens from 5. E. Bedr  were captured in the same spot. The dimen- 
sions are in inches. 

I t  perhapa becomes larger, later iu the year, in the breoding season. 
t Tile larger size of the dorsal scales nppears to be shown in C i  ii n t h c r' s 

figuro. 
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Loo. Whde length. Lower thigh. Hind foot. Thigh to 

ehoolder. 

1 8. E. Berar, . . 6.7 0.6 0.75 0.8 
2 ditto, . . . . 5.8 0.5 0.7 0.7 
3 ditto, . . . . 5.0 0.5 0.7 0.55 
4 Raipiir, . . . . 6.25 0.65 0.8 0-75 
5 Ceylon, . . . . 7.5 0.75 0.95 1.95 
6 ditto, ...... 5 .O 0.6 0.8 0.85 

I t  will be seen that whereas the proportion between the lower 
thigh and the foot is nearly constant, that between the limbs and 
the body varies greatly. 

Sitataa Pondioeriana is found in open country, amongst bush 
jungle, and in forest, but perhaps most commonly seen in thin 
tree jungle. I not unfrequently met with it even in the great s d  
fS7wrca robusta) forests between BilLphr and Chota-Nhgpiu. I t  
is purely a ground lizard, as has already been shewn by J e r d o n. 
I t  is very abundant, being perhaps the most generally spread of all 
lizards inhabiting the Indian peninsula, and I have seen thousands, 
but I never yet observed one on a tree in the position depicted in 
Q u n t h e r ' e Reptiles of British India, Pl. XIV, fig. A. I t  is 
quite aa great a mistake to represent Sitana in this position, or 
indeed upon a tree a t  all, as it would be to draw a Euprepee, a 
plover or a hare in the same position, and Dr. Q u n t h, e r might 
have avoided this mistake by attending to Dr. J e r d o n ' s de- 
scription of the animal's habite. 

Loc. As already mentioned Sitana Pondiceriana abounds in 8. 
E. Bob, throughout the southeru part of the Central provinces 
in the districts of Chiinda, Bhandha, Baip6r and Silbpur, and 
in the country weat of Chota-N6gp6r. 

18. S I T ~ A  DECCAN~SIS, J e r d o n. 

S. P&erianu, G i i n t h e r ,  Rept. Brit. Ind. p. 135; D u m .  et 
B i b r o n, IV, p. 437, partim. 

I did not obtain any specimens of this large form during the 
past seaaon, but I find some amonget my former collections from 
Nrigp$r and ChPnda, and I believe one of these at  leaat was from 
near CGnda, where it probably meeta tho range of the smallor 
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race. These specimens shew precisely the same proportions of the 
limbs as I find usual in the smaller race, the hind foot laid for- 
ward extends just beyond the snout, while the fore limb laid b& ( 
does not reach, or, at  the most, just reaches the vent. The d o d  
scales are enlarged, but there is an absence of enlarged scales on 
the sides, and although one or two occur on the occiput, t h g  are 
11luch less distinct and less numerous. The gular pouch is well 
developed, being If inches long at its union with the i h d  

as I have previously stated, I am not sure that I have a specimen 

~ and head, or nearly three times as long as in the smaller race, but I 

of the latter with a fully developed pouch. The following are the 
h e n s i o n s  of the three larger specimens. 

! 
Whole length. Lower thigh. Hind foot. Thih to 

ehonldar. 
1 8.25 0.9 1.2 . 1.25 
2 7.25 0.8 - 1.15 0.9 
3 imperfeot 0.9 1-22 1'1 

The weight of the body must be far more than double that of 
the smaller specimens. 

There is evidently very little difference between these forms of 
Sitana except size, as will be seen from the preceding details. I 
have obtained specimens of both races which, agreeing with each 
other, differ from both the forms described by G ii n t h e r in the 
length of the legs. I shall endeavour to procure further specimens, 
and to decide if all these varieties pass into each other by insen- 
sible degrees, or whether there are really two races distinguished 
by the marked difference in size. The former appears to me the 

' more probable at  present. 

19. CIEARASXA DORSALIS, G r a y. 
A fine rock lizard which I found abundantly in park of Oentral 

India puzzled me greatly. I could not conceive it probable that 
so conspicuous a species had escaped notice, but nevertheless no 
generic description in ii n t h e r ' s Reptiles would apply to it. 
111 all but one character it agreed with Charasia dorsalis, but tbt  
uharucter, the arrangement of the scales on the tail, is mentioned 
by Dr. Q ii a t h e r as one of the principal distinctive marks, and 
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1 find it also employed by Dr. Ct r a y (Cat. Rept. Brit. Mus. 
p. 231) in characterizing the genus, the scales of the tail being said 
to be arranged in rings. I n  my specimens, on the contrary, the caudal 
scales are unmistakeably imbricate, aa much so aa in Calotes varei- 
color. I n  the very careful and detailed description in I) n m e r i 1 and 
B i b  r o n,* IT, p. 486, not a word is said of rings on the tail, nor is 
th is  character mentioned by Dr. J e r d o n, Cat. Rept. J. A. 8. B. 
XXII, p. 475, and in specimens from the Nilgiris, formerly presonted 
to the Society's collection by Mr. T h e o b a 1 d, I find that al- 
though the caudal scales are partly in rings, the annulation is 
often ill-marked and irregular and never appears to resemble the 
very characteristic arrangement seen in Stcllio. Major B e d- 
d o m e also, to whom I wrote on the subject, informs me that in 
specimene in his possession the scales on the tail are subimbricate. 
I conclude that this character is variable, and that the individual 
specimens in the British Museum described by Drs. Gt r a y and 
Gt ii n t h e r exhibit it in a more marked manner than usual. 

The genus Chraaia is in fact little more than a sub-genus of 
A g m ,  distinguished by the absence of prceanal pore8.t I t  is one 
of the forms with african affinities which are so common and 
widely spread in India proper, and which serve to distinguish its 
f a m a  from that of the countries lying east of the Bay of Bengal. 

The coloration and habits of Charasia dorsalis have been well 
described by Dr. J e r d o n 1. c. I have repeatedly seen and 
secured specimens with the head a brilliant scarlet above and on 
the sides, a black streak from the nostril through the lower eyelid 
and over the tympanum passing into the black of the sides of the 
neck, chin red marbled with dusky, just ae in Stcllio cyanogaeter 
blue and grey are intermingled, back dull rufoue becoming mhy 
behind and slightly mot9ed with grey and dusky, sides, belly and 
limbs blackish excepting some orange spots along the sides. 

These brilliant colours are seasonal and confined to the males as 

I am equally unable with Dr. G r a y,  Cat. Rept. Brit. Nus. p. 246, to find 
anything correaponding with the " 6 B 10 6cuilles cryptensea de forme r l~orn-  
boidale" said by M. M. D u m e r i 1 and B i b r o n to occur in male sp~wi t~ tr~ ia  
on the edge of the anus, and to be arranged in obliquo and crossed sorlcs. 

t I recently described an dganau (A. anneetans) from Abyssinia with tht 
caudal wales in rings (Obs. tiwl. & Zool. Abyss. p. 446.) 
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in Caloter vereicolor, and I observed them a t  the same time of year, 

in May. At other times of the year the coloration in the living 
animal is brownish grey, with irregular blackish marks on the 
eides and back, those on the latter having sometimes an imperfect 
lozenge shape, and with dark cross bands on the upper part of the 
tail. 

Chwaaia dos.salie ia rarely Been except on high r o h ,  andie 
especially met with on hills of granitoid gneiss, which usually con- 1 

sists of enormous detached blocks piled upon each other. I did 1 
not find it on the sandstone hills of BiEspGr, although they have 
precipitous sides. I have found this lizard both in forest countriee 
and in open places, but always with the same habitat. It not 
unfrequently, if pursued, takes refuge on a tree. I obtained s p  

! 

cimens chiefly by shooting them, as the localities they inhabit are 
fkequently rather difficult of access and abound in narrow c l e h  
into which these lizards escape. I once saw one with a large @;reen 

beetle, a Cetonia, in its mouth. 
The largest specimen obtained by me is 93 inches long, of which 

the tail measured from the anoe ie 64. The nostril is a little farthw 
back than in Nilgiri specimens, but the difference is trifling. 

Loc. I have seen this lizard once, I believe, in 8. E. Berrir *here 
it is certainly very rare, probably because no suitable habitat exist#. 
I found it common on a rocky hill about 60 miles west of Raiph, 
and abundant thence to the eastward, in suitable places, in  Chhatis- 
gnrh, Udipur and JashpiY, and near %nchi and Hrdribtigh. I 
hnve also met with it, I believe, in former years, near the Gods- 
very. 

Z! tmuk Q ii n t h. Rept. Brit. Ind. p. 176, P1. XVI, fig. 
T. pammaces, id. app. 

I 

A single small specimen was found under a stone. I t  is nearly 
eix inches long and about three millometres or barely one-eighth of 
an inch thick, so that the thickness is little more than one-fiftiethof 
the length. The rostral shield is considerably narrower in front 
than behind, but the general form of the head shields is the same 
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as in T. braminus, there is the same number of longitudinal rows, 
twenty, (I leave the counting of the transverse rows to any one who 
may find the occupation congenial), and the thickness of the body 
is evidently a very variable character. I do not think that the form 
should be distinguished from T. bran~itwa. 

Loc. 8. E. Bedr.  

Var D. (3 ii n t h. Cat. Col. Snakes Brit. Mus. p. 65.- ? var. 
8. Rept. Brit. Ind. p. 261. 
T. piecator, J e r d o n, Cat. Rept. J. A. 8. B., XXZI, p. 530. 
I obtained two large specimens, a male and a female of this 

common snake, from beneath a large stone in a stream. They evi- 
dently lived in the place, and when dialodged shewed a great dis- 
inclination to quit the water. I found them to be provided with 
perfect nasal valvules ; they were so large and so unlike ordinary 
specimens of T. quincunciatua in colouring that at  first I mistook 
them for abtmlopsirla. 

The largest was a female measuring 51 inches in length, of 
which the tail mas 11.5. Her colour was olive marbled with black 
and an indistinct row of small pale yellowish spots on each side of 
the back from the head to the anus. Ventral scales 148, subcau- 
dale 61. The smaller was a male, 38 inches in length, of which 
the tail waa also 11.5 or the same length aa that of the much 
lnrger female, with 143 ventral scales and 89 subcaudals. Ite 
colour was olive without any dark marks, but with a row of woll 
marked smnll buff spots down the sides. In both specimens the 
black lines fiom the eye to the upper l~bials  were very ill-marked ; 
the lower parts were white with a slight pinkish or orange tinge. 

The stomach of the female was empty, that of the male con- 
tained emall fish. In the oviducts of the former I counted 85 soft 
partly developed eggs. 

A smaller specimen obtained afterwards at  Korba, on the bank 
of the Hasdo river, had precisely si~llilar coloration with the 
male specimen above deseribed. It had 158 ventral and 81 

subcaudal shields. 
Loc. 8. E. Berir. and Bilaspirr. 



572 Reptilia and Ainphibia from Ccntral I d a .  [No. 4, 

22. PTYA~ uncosus, (L.) 
The common rat snake appears to me to be much leas common 

in the Deccan proper, west of NBgprir, than it is to the eastward 
This snake attains a greater size than that given by G ii n t h e I, 
I shot one this year 7 feet 7 inchee long, of which the tail was 2 

feet 1 inch. The ventral shields were 197, subcaudals 124. I 

On another occasion I saw a Ptyas mueoaw seize and commence 
to swallow a large CaEotw veraicolw. When my attention was first 
attracted, the snake was fairly pursuing the lizard a t  full speed 
along a sandy path. Presently both stopped, the snake made e 

slight movement and in an instant had the head of the lizard w d  
within his jaws and his body thrown over that of hir, victim. 

h c .  Central Provinces, Chota-N6gpljr kc. i 

23. ~ A ~ E N I ~  (?) BEAC!HYURU8, u Il t h 0 r. 

Ann. and Mag. Nat. Hist. 1866, Ser. 3., Vol. XVIII, p. 27, 
pl. vi, figs. A. A. 

A small snake, which I captured on the ground in  thin tree 
jungle, proves to belong to this rare species, though i t  differs so 
much in appearance from other Indian forms of Zattwnis that I 
was inclined to look upon it as a species of Coro9relLa. The speci- 
men measured when captured 214 inches, of which the tail ia 3 
inches only. Ventrals 213, subcaudals 53. It agreos very nd 
with G u n t h e r ' s description. I n  the fresh specimen the co- 
loration was almost uniform, olivaceous above and whitish belor, 
in spirits an indistinct marking becomes more apparent, the  ante- 
rior portion of the scales in the front part of the trunk being 
paler than the remainder, and the ventral scales have a dark 
hinder border. The last maxillary tooth ia very little if at  all 
larger than the preceding, and although, on one side of the  jaw, 
i t  is separated from the latter by an interspace, this is evidently 
due to loss, as, on the opposite side, the distances between all the 
teeth are regular. If perfect, there would probably be about 10 
or 12 maxillary teeth on each side of the jaw. 

The back is somewhat compressed and almost keeled tow& 
the tail, the scales are perfectly smooth, in 23 rows, and the and 
undivided, as in the British Museum specimen. 

Loc. 6. E. BerBr, near Wiln. 
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24. DE~ROPHIE PICTA, (G m.) 
A single specimen procured has 196 ventral and 135 subcaudal 

shields, the number of the former being considerably greater than 
usual. The coloration is also a little different from that given by 
Q ii n t h e r. The whole of the upper surface in brown, paler in 
the  middle of the back. Ventral portion white with a slight 
dmky band along each side just about the edgee of the ventral 
scales. Some black irregular spots on each side behind the head. 

Joe.  Jashphr, W. of Chota Nbgplir. 

25. PASSERITA MYC~ERIZANS, (L.) 
A specimen 44 inches long is a female containing 4 large egga. 

Ventral8 194, subcaudals 148. 
Loo. Korba, BilBspbr. This is I fancy nearly as far to the 

westward as it is found in Central India. I have never noticed i t  
nearN&gplir, in Berir, or in the western portion of the Nerbudda 
valley. I n  Bengal and Orissa it is one of the commonest snakes. 
I t  is also found in the western ghats near Bombay,* P. Z. 8. 1869, 
p. 502. 

26. LYCODON AULICV~, (L). 

The only specimen obtained belongs to the var 6 of (3 ii n t h e r ' s 
Reptiles, ferruginous brown with yellowish white cross bancb on 
the back. Ventrals 205, snbcaudals 66. 

h c .  UdipGr, west of Chota Nfigphr. 

27. NAJA TRIPUDIANS, e r r. 

the specimens 1 have seen in the Chbnda and NBgphr coun- 
try as well ns those in Be& and throughout the Deccan have the 

I would here call attention to the evidence afforded by the list of reptilia 
1. c. collected by Dr. L e i t h of the occnrronce of Malabar forms of Reptiles 
in the hills nenr Bombay. Amongst the species enumerated from Muhnblrsh- 
war and Mathernu are C7yrnnodactylus deccanensis, Calotes Rolczii, Stlybure 
macrolepis, Cynophis malnba.riczcs, Trimeresz~rus g~amineus (an Indo-Chinese 
form) and Hylorana nlalab~rien. With the exception of Calohs, I urn not 
sum that any of the above genera even have been found in the Decoan propor, 
that is, the open conntry between the Western Ghats and NrigpGr. 8 y k e s 
did not distinguish tho two woll marked faunas on the e d p  of which he col- 
lected. I hare already shewn (3. A. 8. B. 1869 Pt. 11, pp. 178 and 184 kc.) that 
many Malabar birda rango northward along the Western Ghats in the Bnme 
manner as the reptiles are now proved to do, and aa is the o w  with land- 
eheb.  
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double ocellus or '( spectacle mark" more or less well dekloped. 
I have not myeelf seen the oommon Lower Bengal and Burmeae 
form with the single large ocellus on the neck in Oentral I n k  1 

28. BDXQARU~ o&saEus, (8 c h n e i d.) 
A female of this much dreaded snake was brought to me at , 

Korba in Bilbp6r. I t  contained 9 eggs, each above an inch long, ' 
enclosed in a cartilaginous skin. Leng.th of the snake 35 inches, 
of the tail 34. 

29. DABOU RUBBELLII, (8 h a w.) 1 

Although not abundant I have seen this snake in 8. E. Be*, 
and also near B6tlil. I t  is a sluggish animal ; a friend once told 
me he had carried one home under the belief that i t  was a young 

I 

Python, the markings not being much dissimilar; it made no 
attempt to injure him, and he was only undeceived by one of ih 
dogs being bitten and quickly killed by the snake. 

Cluas AXPHIBIA. 

30. RLYA CPA~-?OPIILYCTIB, 8 c h n e i d. 

Extremely common in tanks, keeping in the water or on the edga. 
My largest specimens are less than 2 inches in length, but I have 
seen some a little larger. 

Loc. 8. E. Bedr,  Cllinda, RaipJr. I did not 890 this frog in 
the country east of BiljspJr where there are no large tanks. 

31. RANA QBAcILIs, W i e g. 

Equally common with the last in C h b d a  and Raiptir. It keeps 
more in marshy ground at some distance from the water's edge. 

G ii n t h e r mentions that specimens of this frog received from 
Madras have the hind legs a little longer than examples from Indo- 
Chinese countries. I find them in frogs from the Central Provinm 

I 
to be considerably longer than the dimensions said to prevail 
usually, instead of the distance from the vent to the metatarssl 
tubercle being equal to that of the body or a little more, it exceeds 
the latter in a proportion varying in different specimens between 
6:5 and 10:9. I did not obtain a single examplo exceeding 1.3 
inches in length of body. The coloration varies greatly, usually il 
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is olive or brownish olive with large irregular dusky transverse 
bands on both body and limbs. Sometimes there is a pale yel- 
lowish or pinkish streak down the back, and this varies from a 
narrow line to a band one-third the breadth. All these variations 
may be found around the same tank. As a rule specimens with the 
pale dorsal line are much rarer and more local than those unifody 
colored. 
LOG. Chbda, Raiphr kc., in all damp places. I believe I met 

with this frog in Chota-NQ6r also, but I can fhd-no specimens 
amongst those colleded. 

32. PYXICEPEALU~ BREVICEPS, (8 c h n e i d.) 

I obtained a single specimen of this frog, apparently young. It 
measures 1.5 inches from nose to vent, the hind leg from the vent 
to the end of the toes being just over 2 inches long. The color- 
ation differs considerably from that given by Q ii n t h e r, there' 
being no trace of a yellow dorsal band. The following description 
was taken from the living animal. 

Upper parts yellowish brown (greyish in spirits) with a trans- 
verse dark mark between the hinder part of the eyes and some 
blackish patches in front of them and around the nostrils, the 
back with small imperfect black rings, some of which behind 
the shoulders are arranged in an arc with the convex side in 
front, others are irregularly scattered; sides of body and the 
thighs before and behind mottled with yellow; the limbs with 
some transverse dusky marks, and dusky patches on the sides of 
the chin ; rest of the lower parts white except under the thigh 
whore the skin is flesh coloured. 

The abdomen and back part of the thighs ar.0 granular, the 
back and the remainder of the body smooth. Maxillary teeth very 
small scarcely perceptible, vomerine teeth separated from the 
choaneo by a wider space than from each other. 

b c .  Udiplir between Chota-NBgpJr and Bilrispfir. 

A single young specimen about an inch long waa found under a 
large stone. The toes are absolutely free, but this is very proba- 
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bly due to immaturity, as it appears to differ in no other reaped 
from larger epecimena. The tongue is alightly notched behind 
and grooved abovo. The skin is perfectly smooth ; colour brown 4 

above irregularly spotted with aah grey, below whitish. 
LC. Bhandira district, KBgpGr division of the Central PKI- 

vinces. 

I found a few specimens mostly amongst bushes or grw by the 
sides of rivers. The largest procured measures 2.3 inchea h m  
nose to vent, hind leg from vent to end of toes 3.8 inches. In e 
small specimen the same measurements are 2 and 3 inches respec- 
tively. The following ie a description of the coloration of fxc& 
epecimene. 

Upper parte ochreoue yellow, yellowish brown or chmLate, an 
indietinct dusky mark, o h n  nearly obsolete, between the eyea, and 
transverse dark bands on the back of the limbe, occasionally eome 
indistinct dueky blotches on the back also, but none of thew am 
very constant, a dark band runs from the noatril to the eye and a 
broader one from behind the eye through the tympanum to above 
the shoulder ; before and behind the thigh, and the hinder part of 
the side flesh coloured with large yellow spots ; lower part of the 
limbs and belly pinkish white. 

The skin ie emooth above ; there are fine, close, granular taber- 

I 
cles throughout the abdomen and the lower and hinder sidesof 
the thighs. 

The vomerine teeth are in very short rows widely separated 
from each other in the middle. I 

h. l$atern part of Chhda, B i k p k ,  Udiph. 



ON TIIE MUTHOD OF ASSAYING SILVER ADDPTED IN THE A ~ ~ A Y  o m m s  
OF Hi M. L ~ I A N  MLNT~, by H. E. B u s T E E D, M. D., Z. di. 
dladrae Army, Ofiiating Aeeay diaster, Calcutta Nilat. 

[with pL xvii.] 

[Read and received Bept 7th, 1870.1 

The process of assaying silver about to be considered is one 
which (on a large scale, at  least) is peculiar to the Indian Mints : 
it hae been in practice in the Calcutta Mint since 1850, it extended 
thence in course of time to the Bombay Mint and more recently to 
the Madras one. 

Though it has been favourably reported on, and described more 
or lem fully aa an official duty by various assay officers to local 
Mint Committees, tc., kc., no steps, that I am aware of, have yet 
been taken towards making more public the manipulatary detaile 
of the process. 

I t  has been suggested to me that i t  might prove not only in- 
teresting, but useful to have described the practical working of a 
~ystem, of the utility of which great experience has been afforded 
in the Indian Ildinta, as, on assays made by it, an amount of silver 
bullion reaching on an average the value of over seven* millions 
sterling is annually purchased by these Mints, and by it a silver 
coinage to about the same value annually, is watched over as re- 
gards ita purity and maintained np to the legal standard of fineness. 

I propose, therefore, to give a somowhat detailod account of the 
process, omitting ollly the minor steps in the mnnipulations, which 
i t  would be unprofitably tedious to attempt to bring within the 
compass of a description ; practice done can lead to an acquaint- 
ance, or can familiarize, with these. 

To render more intelligible to tho general reader tho nature and 
object of this process of assay, and whorein i t  contrnsts with the 
other methods in more gonoral use, it mny be dosirable in the first 
place to allude briefly to the principles on which those other 
systems depend for their results, avoiding technicalities and de- 
tnih, as a full description of those processes may be foun(1 in any 
work on Assaying, and id most works of Chemistry and Metallurgy. 

Arcrngc for lnst 20 pus. 



I n  general t ern  then, i t  may be said, that the particular duty 
of an h y e r  is to ascertain the proportion of pure gold or silver 
present in any specimen of mixed metal submitted to him for exami- 4 
nation, so that from his report the value may be assigned by cal- 
culation to the mass which the sample is supposed to fairly 
represent. 

This is done by the separation of the precious metals £ram the 
coarser ones with which they may happen to be alloyed. 

The most ancient plan for thus separating silver is that by 
" Cupellation" which attains the end in view, owing to the fact 
that silver resists the action of air, at a high temperature, while 
the baser metale under identical circumstances become osidized, 
and if a certain proportion of lead be present, its very fusihle 

1 

oxide unites with the other oxides produced during the operation 
and renders them capable of soaking with i t  into a porous little 
vesael (made of bone-mh), called a cupel, leaving behind on the 
surface of each cupel, a glistening button of pure metallic* silver, 
whose meight can be accurately ascertained. 

I 

A certain weight of tbs specimen of the metal to b e  wayed is 
folded up in a certain proportion of thin lead and placed on s 
cupel. The operation is conducted in a suitable oven (called 
a " mdfle") and furnace. When the remaining little button of 
silver has cooled, it is weighed and the loss of weight of the speci- 
men operated on represents the baser metals that have been re- 
moved : thus if the specimen weighed 20 pa ins  and the resulting 
bead of pure metal weighs 15 grains the mass would be reported to 
contain 75 per cent. of pure silver. 

8everal contingencies, however, and collateral circumstances 
(known to aasayers) tend to modify the result of an assny by cupel- 
lation, and the assayer has to consider them all in arranging hi3 

compensation, failing this the report would be most erroneom i 
everything, therefore, depends on his skill and experience ; but eren 

in the hands of the most experienced and the most skilful the re- 
sult wi l l  fall short of accuracy, and a margin for error must be lef$ 
owing to unavoidable imperfection in the assay : the avers% 

Should gold or plntinnm happen to be present in the specimen ~ s s o ~ e d ,  
as they also resist oxidntion, they ~.ernain bohind, included in tho '' button,'' 
and are under ordinary cil.cumstances estimated as silver. 
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range of this error ought not, however, to exceed 4 dwt. (6 p s . )  in 
the  lb. Troy, or say 2 parts in 1000 ; so that this method is suffi- 
ciently accurate for keeping a coinage tolerably close to " Stand- 
ard" and even well within* the legal limits on either side of it. 

The assay report furnished by it, however, is too remote from 
accuracy, i. B., is not within sufficiently narrow limits to fairly re- 
gulate the valuation of merchants' bullion with satisfaction to 
sellor or buyer, the latter being, in this country, almost invariably 
t h e  Mint.t 

The above was the method of assay prevailing in this Mint up to 
1850. Though i t  is still practised by many English assayers of 
great skill, i t  has been almost entirely superseded on the Conti- 
nent in consquence of its short-coming by one contrived by Gay 
Lussac, which is less dependent on the individual operator. 

Thie, known RE La voie humide, or the volumetric process for 
ascertaining the fineness of silver bullion, consists in precipitating 
the silver as an insoluble chloride from the solution in nitric acid 
of a certain weight of the metal to be examined, and in effecting 
this by the use of a solution of common salt (chloride of sodium), . . 

containing a known proportion of salt ; this is added gradually 
till just sufficient has been used to throw down the whole of the 
silver present as chloride : as chlorine unites with silver in defi- 
nite chemical proportion, the amount of silver present can be easily 
and accurately estimated by merely ascertaining the amount of 
salt which has been exactly necessary to convert the wholo of it 
into chloride of silver. 

This is the method practised at  the Paris Mint, and by tho 
eminent outside assayers to the Royal Mint of &eat Britain, and 
I believe at  most of the European and American Mints. 

a It being impossible in the operations of a mint to  produce a certnin mix- 
tore of mctels (such as silver and copper) with mntllematical nccurncy, a 
certnin deviation is nllo~ved nbove or below the  legal standard : I n  Itldin this 
devintion or "remedy" in fineness is 1 dwt, in the pound Troy i. e. &,th 
part  equal to nbout .It pnrts in 1~00. 

P. S. Since this pnpcr was rend, n Legislative Act of the Government of India 
has been promulgnted which declares thnt the remedy in tiueuess is not to 
exceed 2 thounaudths for the Rupee nnd Half Bupec, nnd 3 thousandths in tho 
cnse of the smnller ailvcr coins. 

t i. c. l'he Mint receivcs thc bullion i r ~  hulk and roturns i t  in coin, a certain 
seiguornge to cover erpeuses being deducted. 
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A~says can be confidently made by it to dwt. or about 6 

grains in the pound Troy, o; even indeed to half this, say to f 
pnrt (0.5) in 1000. i 

The volumetric eyatern i especially applicable where the dm 
to be assayed by i t  is alloyed with copper only, and where tho 
fineness is approximately known beforehand ; both these condi- 
tions to its successful usage exist in such Mints, where the only 
silver assays made are those of metal already alligated for coinage 
to the legal standard. 

I t  is acknowledged by its advocates that the presence of mer- 
cury in the alloy would materially interfere with the accuracy of 
the assay, and a certain (rather tedious) modification of the pro- , 
cess is essential to avoid error under such a contingency. 

I ts  adoption in the Indian E n t s  was not considered desirable 
by their assay officers for reasons of which the following are a 
few :-1, A vast amount of the silver which comes to the  Indian 
Mints, (uiz., China and Rangoon Sycee, bazaar cake silver, 
Japanese coins, Bic.,) contains not only mercury, but lead and other 
coarse metals. 2, No sufficiently approximate idea of the  fineness 
of such silver can be formed before hand, thus necessitating a pre- 
liminary assay by cupellation. 3, The high temperature of an 
Indian climate rendors it impossible to retain the solution of salt I 

a t  an uniform strength for any length of time ; the evaporation 
and concentration derange the equivalence which it is essential tu 
maintain between it  and the proportion of silver meant to be pre- 
cipitated by i t  ; thus involving very frequent tedious testing to 

ascertain daily the actual strength of the etandard solution. 4, 
The whole of the important manipulations should be gone through 
by the Assay Master himself or his Deputy, a labour beyond thak 
strength in this climate with a very large daily number of assaps 
of various finenesses ; and one which would preclude the poseibility 
of his attending to the many other important duties which devolm 
on the head of an Assny offiro to a Mint in India. 

The method of assay by cupellntion then not being accmtito 
enough for the requirelnents of trade, and that by the Pronch pm- 
cevs being considered unsuited to the poculiar work devolving on 

t1s.sn.s officters of tho Mints in I~i(li:l (whcro there are no bullion 
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xefineries), i t  became necessary here to adapt and introduce a 
system more likdy to fulfil all the objects required of it. 

I n  the volumetric system it has been seen that the proportion of 
silver present in a mixed metal is estimated by ascertaining the 
exact amount of salt which i t  took to precipitate it in the form of 
chloride of silver; the same end can be attained by collecting, 
drying and weighing the chloride itself. 

100 parts of it represent 75.3 of pure (metallic) silver. 
Hitherto this process when resorted to at  all seems to have been 

restricted to a very limited application, such as a solitary analysis 
for some special purpose, possibly the examination of a standard 
" trial-plate" where the greatest accuracy was required, or perhaps 
an  assayer would resort to it as a delicate confirmatory test of one 
or two of hb assays by the volumetric method. 

Some books which go into the principles and details of the 
~ s a y i n g  of silver, make no mention of it whatever, others allude 
to it, merely to dismiss it, as tedious and less exact" (than the 
French process). I n  theory, the process is allowed by all to have 
the merita of accuracy and simplicity, but i t  is implied that the 
tediousness and di£Eculties of the manipulations (supposed to be) 
necessary to the carrying out of the theory, detract materially 
from ita practical value : certainly the few details of the manipu- 
lations occasionally given, such as the weighing the chloride of 
each assay (after collecting on a filter and fusion)* in a porcelain 
capsule, previously counterpoised, were calculated to deter from 
the idea of this process being ever made available for the assay of 
silver on a large scale. 

The credit is due to Mr. J. D o d d, a former assay master of 
the Calcutta Mint (and a Burgeon in the Madras army) of having 
enoountered those diiiiculties of manipulation, and of having over- 
come them inasmuch as he modified and simplified them, and in 
short 80 systematised the whole practical working of the process, 
aa to render its application to the assaying of silver, to any amount, 
easy, accurate and economical. 

Of conrso in practice it would be necessary poriodicnlly to recover tho 
silver (by reducing it to tho metallic stnto) from tho closoly attached fused 
chloride in onch capsolo,--a very tedious measuro. 
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That this result was not attained without much labour and mnch ~ 
patient investigation, nnd that his successors in office acknowledge 
their deep obligation to Mr. D o d d ' s intelligent industry rill be 4 
apparent from the officially recorded testimony of two of them, which 
I think it due to him and to them not to withhold, when m a w  
mention of the practical carrying out of this method of assay. 

Fii.. S i r w m .  O I S h a u g h n e s s y ,  whowasDeputyAsaay 
Master of the Calcutta Mint in Mr. D o d d ' s time, and himself a 
practical chemist of high reputation, writes in April, 1852. 

"Previous to making over charge of the assay office to Dr. 
" S h a m on the occasion of my proceeding to England on duty, 
'( I deem it an act of justice towards the assay master, Mr. J a ln e s  
" D o d d to place upon record an acknowledgment of the emi- 

I 
" nent service- Dr. D o d d has rendered to the Assay Department 
'' and to the art of assaying generally by his investigation of the 
((analytical process for assaying silver, his improvements in the 
" manipulation of the process, nnd his admirable system of arrange- 
“merit which renders i t  capable of effecting in 24 hours more 
g4 assays of silver than the mint can ever require in that time." 

Dr. S h e k 1 e t o n the present assay master (now on leave), 
an assayer of long experience, when giving officially to  the hlint 
Committee at their request a detailed statement of the process, 
says (April '55), It would be quite impossible, however, by 

mere description to form an adequate idea of the elegance of the 
" process on the perfection to which it has been brought by the 
Ciskill and unweaxying industry of Mi.  D o d d, late assay mast@. 
6' To him is due not only the merit of its introduction, but the 

removal of every practical difficulty in its working ; the cod- 
" dence with which his system has been adopted by all his sncces- 1 
L' 80f.S is the highest tribute to its completeness and efficiency."' I 

diethod of assaying silver by t ? ~  '' ci~lorirle process" (as conducted I 

in the Calcutta Xint) given sonaezchut in detail. 
I 

The samples (or "musters") for assay are, to save time, first 1 
approximately weighed by an assistant, they are then placed 

When in the Madras Mint, I remembor seeing recordod similar testimony 
from Dr. S h n w, the Assay Master, when descrihiny the process on remmmond- 
iug to tho Mndms Goverumont its ad4tion in his ofice. 
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(each  ample in duplicate) in small shallow saucers of polished 
copper and so brought in batches of 40 on a board, containing in 
numerical order receptacles for the little saucer, to the Assay 
Master who, in the delicate assay balance, exactly brings each 
sample to the one required weight.* 

As each sample is weighed, it is transferred 60m the platinum 
skiff of the balance to a bottle on the left hand of the assayer, by 
means of a small copper funnel. The bottlest for this purpose 
a r e  held in readiness for the musters by an assistant and, on receiv- 
i n g  them, are removed into the Laboratory in batches of six. 

On being taken to the laboratory, they are ranged on a circular 
platform or turn-table and there one of the (European) assistants 
adds by means of a pipette 14 drachms of nitric acid to each 
bottle, which 'are then (without their stoppers) transferred to a 
sand-bath and exposed to a considerable degree of heat, till solu- 
tion of the contents is effected. 

The specific gravity of the nitric acid ueed is generally 1200, 
i. a. in the case of known alloys of only copper and silver, such as 
the standard meltinga, coins, kc., but when the nature of the alloy 
is uncertain, such a~ bazaar silver, or some qcee, (mhere the 
presence of mercury may be suGected), a stronger acid of sp. gr. 

* 1320 is used. It has been found too by experience that the chlo- 
rides from fine bar silver eventuate better, when the solution has 
been effected in the stronger acid. 

When the samples have been completely dissolved,$ the bottles 
are brought back to the platform and there each receives through 
a glass funnels about six ounces of cold distilled water. 

There is then added to each bottle through a glass pipette, as 
bsfore, 14 drachms of hydrochloric acid, sp. grav. 1060, which 
immediately converts the silver present into the characteristic white 
precipitate of chloride of silver, which forms in slow-falling curdy 
volumes. 

The nmount of this weight will be more partionlarly referred to further on. 
t The chief appliances will be described more fully in an appendix. 
f A slight waidunm of gold, ae a black powder ia very generally seen. 
5 The portion of thie which outers tha neck of the bottle ia protected, or 

sheathed, with an inch of India rubber tubing to prevent chipping, if atruck 
against tho neck of the bottle. 

4 9 
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The stopper0 (previously dipped in distilled water) are then care- ~ 

fully replaced and the bottles are allowed to stand f i r  five minutea 

The bottles are next well shaken two and two by the laboratory 4 
workmen for three or four minutes till the chloride aggwgatss 
and rapidly falls down, any particles which may remain attached 
to the neck or upper part of the bottles are washed down by a 
qnick circular motion, and more distilled water being added to 
within about two inches of the neck, (great caution being observed 
in removing and returning the stoppers); the bottle8 are then 

~ 
allowed to rest each in its assigned place on the platform for four 
hours. 

At the expiration of that period, the clear wpernatant liquid , 
(blue coloured when copper is present) is removed by  a g h  
syphon, whah is lowered to within an inch of the deposited 
chloride, the greatest care being taken that none of i t  is dram UP 
into the syphon. As each platform is made to revolve on its 
centre, according as each bottle is syphoned, the operator sitting in 

.one place brings the platform round till the next bottle in order 
gets under the syphon, which is thus in rotation lowered into esch. 
The fluid escapes fmm the long leg of the syphon through a 
funnel fitted in the table to a jar placed underneath. 

After the first syphoning, the bottles are immediately fill14 1 
again with distilled water, and each gets a quiet circular motion 
for a few moments, and the precipitate is again d o w e d  to settle 
as evenly as possible, this time it will be sufficient to allow them to 

rest for two hours, when they are again syphoned as before and be 
stoppers returned. 

Under ordinary circumstances these two washings are sufficient, 
but if the silver is evidently " coarse," a third or fourth washingis 
similarly given. 

When it is considered that the chlorides have been sufiiciently 

washed, the bottles are placed for half an hour in a reclining 

position on their platforms, this causes the chloride to fall and 
settle to one spot and renders its removal from the bottles mow 
easy. 

Meantime s pneumatic trough has been got reedy, capable of 
containing a batch of twenty inverted bottles ; the trough is filled 
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with distilled water : for each bottle there is placed on the floor of 
the trough a small porcelain saucer holding a little Wedge-wood 
crucible or cup, each numbered to correspond to the bottles. A 
laboratory workman then removes the stoppers &om the bottles 
and hands them one by one to an assistant at  the trough, who 
placing his forefinger over the mouth of each bottle inverts it over 
its corresponding cup, and does not remove his Gnger till the neck 
of the bottle has passed down through the water and well into the 
cup : then the finger being taken away the bulk of the chloride 
falls by its own weight to the bottom of the cup. 

The bottle is held in the position by two rings one (the larger) 
above the other, which are b e d  to the sides of the trough : thia 
arrangement retains each bottle in situ, at  the proper slant, and 
admit8 of the operator gently revolving or slightly raising the 
bottle with his left hand, while with the right he patiently tape 
the bottom and sides till the whole of the chloride has been des- 
terouely got out, the h g e r  is then again placed over the mouth 
and the bottle raised up through the rings and handed (mouth 
upwards) to the assayer, or to the supervising assistant standing by, 
who carefully examines it to see that every particle of chloride haa 
been dropped into the cup. When this part of the manipulation 
has been neatly done, none of the chloride falls over into the saucer 
which is placed as a precautionary measure under each cup. 

When the chloride falls into the cup, i t  is in an uneven lumpy 
state and not in a favourable condition for being uniformly dried, 
it has therefore next to be broken up. For this purpose the cups 
(containing the chlorides, and water to the brim) on removal from' 
the trough are taken in batches on a tray to an assistant soated a t  a 
steady table, who first carefully decants off about half the water, and 
then with a h e l y  polished glass rod (four inches long and one-third 
inch thick) gently stirs and beats the lumpy precipitate, while 
revolving the cup on the table ; this causes it to lie evenly and 
loosely at  the bottom of the cup as a purplish grey powder, not too 
fine. 

H e  next waahes the rod over the cup with distilled water from a 
drop bottle, lest any of the chloride may be adhering to it, and sprin- 
kles a drop or two from it on to the surface of the water in each 
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cup, so as to cause to sink any minute particles that may happen to 

remain floating. He  then, after an interval of ten minutea, drains 
off about three-fourths of the supernatant water, which heleta run 4 
down the rod into a vessel near him, and with a tap or two with 
the rod to the outside of the cup to still further loosen the deposit, 
this part of the manipulation is concluded. 1 

The crucibles are next taken to the drying furnace, where 8 i 
steam bath is ready to receive them, on the perforated upper plate 
of this they are ranged, and allowed to remain for about 8 .  

hour. This gradually and without spurting, frees the chlorides 
from moisture, which may be known by their caking, i. s., leaving 
the sides of the cups round the edges and forming at the 

! bottom of each a loose cake, resembling somewhat a gun-wad. The 
crucibles are then arranged on a hot air plate and there expod 
to a temperature of between 300° and 350' (Fahr.) for about 2 

hours, till thoroughly dried, when they are ready for weighing.' 
When the above manipulations have been carefully and satisfa* 
torily gone through, each little cup contains an unbroken, tde- 
rably firm, cake of chloride of silver, lying unattached, d i c h  
admits of being easily grasped with a pair of forceps, and cleanly 
lifted out of the cup and conveyed to the skiff of the asssy balanm 
in which it is weighed. The cups are generally brought from the , 
laboratory to the assayer at the balance, in batches of 8 or 10. A 
" Standard," synthetically prepared of pure silver and copper, and 
an assay pound of pure silver are introduced with each day's set of 
assays and their chlorides dried with the others, and the analpis 
of them verified before weighing the rest. Occasionally t h ~  
" checks" are also fused and weighed in a porcolain capsule, but 
the weight found never differs from that of the chloride merely dried 
as above. 

Once, or twice a month, the silver is recovered from the accumula- 
ted chlorides, which are well pounded in a mortar and brought to 
a powder and then mixed with a proper proportion of chalk and 
charcoal, and put into a wrought iron crucible and reduced with 

' The chlorides are weighed wnrm, to obviate the risk of their absorbing 
moisture ; a precaution especially necessary in the heavy monsoon  eath her 
in this country. 
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heat. The metallic silver so recovered is transferred to the 
Mint. 

Under the circumstances of the solution and of the precipitation 
a8 detailed above, should any gold happen to be present in the sam- 
ple operated on, it is not dissolved, and therefore becomes entangled 
with the precipitated chloride of silver and dried and weighed with 
it, and accordingly comes to be regarded and valued as silver. In 
this the chloride process resembles that by cupellation, which like- 
wise takes no distinguishing cognizance of gold, and both these 
processes contrast in this respect with the volumetric one which ie 
a rigid analysis for silver alone ; so that, strictly speaking, an assay 
conducted by either of the fist-named methods ascertains the 
proportion present of " the precious metals," 8'. 8.  silver and gold.* 

Bhould mercury be present it does not interfere with the result, 
when the solution has been effected in excess of nitric acid with 
strong heat. Thus the mercury becomes peroxidized, and hydro- 
chloric acid forms no precipitate in solutions of mercuric salts : 
any mercuric chloride resulting from the combination would re- 
main in solution, and be washed away in the course of the procese. 

Should lead happen to be present, hydrochloric acid gives no 
precs>itate in a dilute solution, the chloride of lead being soluble 
in a certain proportion of distilled water : but even were the pro- 
portion of lead to silver tolerably large, and the chloride of lead 
happened to be thrown down, the repeated washings would dis- 
solve and get rid of it. 

With regard to the weight of the small portion taken to re- 
present the mass, the system prevails in the Indian Mints of 
taking samplesfor assay by granulating a small portion of the 
contents of each melting pot ; when the metal is in a thorough 
state of fusion and has just been well stirred, a small ladleful 
of the molten metal is quickly poured from a tolerable height into 

Much of the silver which finds its way to the Indian Mints is rich in gold ; 
for instance sgcee contains on an average somewhat about 12 grains in the 
Troy pound. Tl~ is  in minting operatione is co~~sidered as silver, and aa such 
it enters into the coinage. There being as get no refineries established here, 
through which such silver could pass tu the Mechanicttl Depmrcmenta of the 
Mints, the silver coins made during a period when a heavy importation of 
ayoeo had been worked up, oontain aa nluoh ua 4 or 6 gtaiw of gold in evory 
82 tolas or 1 ib Troy. 
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a vessel of water, and the granules so formed received on a 
strainer, lifted out and perfectly dried.* The weight of this speci- 
men representing each pot was a t  &st fixed a t  24 grains techni- $ 
cally called the " assay fb" ; this in the case of pure silver yielded 
31.87 grains of chloride of silver, while the same quantity of 
Indian Standard silver (which is +;th silver plus +th copper = 

916.66 in 1000) yielded one-twelfth less or 29.21 grains ;--on 
the weight of chloride being ascertained in each case a table which 
waa calculated and prepared for the purpose was referred to and the 
equivalent fineness assigned to the 4 dwt., plus the odd grains, when 
any. But when it became desirable to prepare for the decimal form 
of notation, a number more convenient than 31.87 was looked for 
to represent purity or 1000, and 25 was fixed on as a desirable start- i 

ing point, particularly as the quantity of pure silver yielding that 
amount of chloride, viz. 18.825 grains, was quite large enough ta 
represent each p0t.t 

The weight therefore of the '' assay pound" in use at present is 
18.825 grs. This produces (with chlorine) in the case of pure 
silver 25 grains of chloride of si1ver.S 

But to obviate tho necessity of constant reference to a calculated 
table to find the equivalent in pure silver of the amount of chloride 
of silver found in each case, it mas ingeniously arranged to stamp 
each of the assay weighta not with its actual weight, but with the 

* The introduction into the Calcutta Yint, of this system of taking mostera ~ 
is I find attributable to Dr. B o y c o t t, late  Assay Master, and  to Dr. 
6 h e  k 1 e t o n .  who by a number of interesting experiments sntisfied thernselvee 
that  samples so tnken represent the mass of n~ixed metal to be valued much mom 
fairly than samples of the same m w  cut or gouged from i t  after i t  hns been 
poured nod nllowed tocool in the ingot moulds where a partinl sepnrntion of the 
copper from the silver seems to take plnce; the result being, according to t h e  above 
experimente, that  in the ease of ingots cast in upright moulds, all the outaide is 
much below the average fineuess of the mass on nss>ry, nnd the centre much above 
it. This refers to alloys of silver nnd copper mixed in or about the proportion d 
" standard." According to Monsieur L e v o 1, liowever,it would RppeUr t h a t  when 
an alloy of silver and copper in which the proportion of the latter is very high 
(tir. over 28 per cent.) has been melted, poured, and nllowed to cool, a n  opposite 4 
result to  the nbove is found, tiz. the  outside of the ingots is abovc t h e  overage 
fineneea. An assay therefore from a grnnulated sample must give n much nearer 
approximation to truth, thnn one from a out sample. 

f The arerage weight of the contenta of each melting pot is 12,600 tolas or 
nbout 390 pounds Troy, ao that  the specimen taken to represent this  is bnb 
about the  119,000th part ; each sample is assayed in duplicate. 

$ The basis for these numbers wan founded on the proportion in which, 
acrording to T zr r n e r, silver combines with chlorine w i t .  100 parta with 32.80. 



figures representing the proportion per d e  of pure metal which 
such a weight of chloride so found corresponde to ; thus. supposing 
a melting of five franc pieces was being assayed. and the chloride 
resulting from the assay pound operated on. weighed 22.5 grains. 
(shewing the actual pure contents in the sample to be 16.94 grs.), 
instead of referring to a table to see the equivalent per mille-age 
of pure silver. that weight which is actually 22.5 gre . has 900 
marked on it. and the assayer simply reads the touch Gom it . 

Accordingly the asaay weights are as follows :- 
Actual Woight. Figures mnrked on 

in grains . the weights . 
25 ...................................... 1000 

............................... 22.91 .(S M.) 916.66 

22.5 ...................................... 900 
20 ........................................ 800 
17-5 ...................................... 700 

• 15.0 ...................................... 600 
12.5 ...................................... 500 
10 ........................................ 400 
'1.5 ...................................... 300 
5.0 ...................................... 200 

0.100 .................................... 4 
0.075 .................................... 3 
0.050 .................................... 2 
0.025 .................................... 1 

Assay ib., weight = 18.825 grains . 
The assays for the valuation of merchant$ bullion are reported 

to the marnth part. i . s., the value of our smallest weight. and as 
the distance from zero to the point (shown by a scale and indica- 
tor) at  which the balance "breakan with this weight in either 



390 071  the gethod of Aesaying Sdaer. [KO. 4, 

pan is sub-divided into five, the decimah over or under one-thou- 
sandth can be read off. 

Accordingly assays are reported to the mint office (as a matter 4 
of interior economy, for facilitating the alligation arrangements) 
to -4 and .6 (e. g. " 997.4" : " 900'6"), and the aseays of the stand- 
ard meltings and of the local pyx coins are reported to -2. Thua 
reports are made with confidence by this process to a Little over 
1 grain ( 1 -152) in the Troy pound. 

Though the whole process can be carried through to comple- 
tion in the case of a small number of assays within 24 hours, 
still in the ordinary heavy current work of the office, as-says are 
not completed till the third day. Thus, the samples are tendered , 
suppose on Monday, they are " veighed in" dissolved and preci- 
pitated on that day, on the next they are washed and ~yphoned 
twice, and on Wednesday they are " potted," dried and reported. 
The certificates of value (payable on demand at the Government 
Bank) are examined and signed by the assay master on the fol- 
loxing morning and handed to the merchant or his agent. I n  
like manner samples tendered on Tuesday are, under ordinarp 
circumstances, weighed and reported by the assay master on 

Thursday, and so the work goes on steadily, under a systematizd 
routine, where each hour has its assigned duty .* 

An ordinary day-work consists of eighty assays,t estimating 
imported bullion to the value of 4 lacs of rupees, and standad 
meltings and coins to the value of 5 lacs. But on emergencies, in 
time of heavy pressure, by working extra houre, ae many as 164 

assays have been daily conducted, estimating bullion to the value 
of eight lacs of rupees, and standard c o b  ctnd meltings to the 
value of fourteen lacs. 

Such is an outline of the method of assay, worked on a krgg 

* When holidnya or Snndays intervene, the current work is so arranged 1 
thnt  the chlorides a re  not allowed to remain an undue time exposed in the 
bottles, more especially after the second syphoning, when a minimum of acid 
is present ; under such ciroumstnnces, the chlorides are found to lose somexhat 
in weight, becoming fiuely divided, enaily broken, nnd showing o tendency to ad- 
here to the cnps :-similar resulta from allowing the chlorides to  remain in the 
bottles witb iusu5ciency of acid have been fonnd to follow even when the  bot 
tles have been the whole time secluded from lighf. Syphoning too low mn& 
also, for similar masons, be guarded against. 

t Exclusive of any gold Bssaye which mny bo going on. 
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acale; of course mccemful resulta &om it cannot be expected - 

unless each step in the manipulation be conducted with great 
care and accuracy, and only then after much practice and ex- 
perience. 

The natives of this country possess great aptitude in acquiring 
the skill and confident lightness of touch, so essential for delicate 
manipulation ; this, added to their characteristic patience, makes 
them admirable subordinates in an assay laboratory, under judi- 
cious supervision ;* moreover, their labour is cheap, so that on the 
whole, the process seems to be especially suitable for an Indian 
Mint. 

When bar silver is imported from the Continent, the assays of it, 
made hew, almost invariably correspond most closely with thoae 
previously made of it in Paris by the volumetric method. But were 
further proof needed of the practical accuracy of our system, it is 
to be found in the very close proximity to the legal standard, at 
which the large Indian coinage has been maintained for many 
yearn, as annually reported by the assayers to the Royal Mint of 
Great Britain, who teat the fineness of the Indian pyx coins 
by the French humid prooese. 

Without this method (improved and made more perfect, a ~ l  it has 
been, in the hands of successive Assay officers,) it would, to my 
mind, have been very =cult for the aasay establishments of the 
Indian K n t e  to have dealt with, in Ihs aam tdma and with t h  same 

accuracy, the immense importation of silver to India during the 
last 15 years. In the single year 1865-66, there was poured 
into the Indian Mints, and manufactured into coin, silver alone 
reaching in value to the prodigious amount of over 14 millions 
sterling. 

The gstem which enabled the assay officers to value such a 
rapid and heavy infiux with accuracy, and with satisfaction to the 
importer on the one hand and to the mint (the buyer) on the 

The Calcat t~  Assay offioe has been fortunate in the poeaeaaion of its Fore- 
man, Mr. F r o w  i n, who for over 30 yenra hns been actively engaged in assay 
operations. He wes head assistant in the office under Mr. D o  d d when the 1st- 
ter wae investigating the adaptation of this system, and no doubt Mr. F r e w. 
i n ' s intelligence and dexterity contributed to its successfnl introduction and 
subsequent working ; he hoa trained nameroua subordinates to the laborstoq 
work who have turned out export m ~ p u l a t o m .  
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other, and to faithfully maintain the immense resulting coinqe 
close to legal standard, has been put to a severe test. I f  success 
be the criterion of merit, the 20 years' large experience of t.hihis i 
method gained in the Indian Mints goes, I think, to show that it 
is worthy of a yet wider field of utility. 

Appmrlix. 

1. The bottles, used in this process, are of thin (but strong) 
white glass and contain about 12 fluid ounces : about 6 inchea in 
height and 2* inches in diameter at the bottom, which should pre- 
eent a perfectly even, level floor : they are without my (abrupt) 
shoulder, but become gradually pyramidal from about half way up , 
to the neck : this shape favours the easy dropping out of the 
chloride. The neck is about one inch in length, polished on its 
inner surface ; the stoppers are of ground glass, polished, with 
globular heads, and are made to fit with the utmost accuracy and 
smoothness. The bottles and stoppers are numbered, to corm 
epond with the numher on the muster board and also on the 
cups. 

2. The cups" are Wedgmood crucibles, smooth and thin, 
about 14 inches in height, 14 inches in diameter above, and a little 
less than one inch in outside diameter at the bottom. The floor 
should be perfectly level, and neither it or the sides should 
present any roughness likely to retain the chloride. The cups are I 

all numbered. 
3. The porcelain saucers are shdow,  3 of an inch in depth, the 

upper diameter is about 4 inches, the lower 24 inches. 
4. The turn-table is a circular board of about 3 feet in diame- 

ter, fenced by a brass railing (or by a simple ledge) ; its centre ia 
occupied by a raised platform about 2 feet in diameter, beheen 
which and the rail the bottles (26 on each) stand, the round outzv 
edge of the platform having selllilunar niches cut in it, into which 

I 

the bottles fit ; opposite to each niche on the platform is a little 
concavity in which the stoppers rest when not in the bottles. Each 
turn-table is made to revolve on its centre in either direction, and 
is raised about 6 inches above the long general table on which 811 
are supported ; close to each a funnel is fitted into the lower (sup 
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porting) table for conducting away the fluid syphoned from each 
set of bottles. 

5. The trough is a basin of cast iron (painted), it may be oblong 
or round, raised to about the height of 3 feet from the ground ; 
when round and large enough for 20 bottles, space and distilled 
water may be economised by having a platform insulated in the 
centre. This is convenient for resting the bottles on after the 
chlorides have been got out. A trough of this kind may be about 
24 feet in diameter, having a space 7 inches broad and Q deep all 
round between the circumference of the basin itself and the outer 
edge of the island platform. Into this space is poured distilled 
water to the depth of 3 inches. From the rim of the trough hang 
as many brass supports as there are bottles to be inverted, these 
are two circular clasps connected at the back to a bar common to 
both : one, the larger, is 1* inch above the smaller and lower one 
which is under water ; they are open in front (or towards the centre 
of the basin) to about 3 of an inch in width. The openings of 
both are in the same line owing to the lower (smaller) segment 
being projected towards the centre by an abrupt curve in the con- 
necting bar, by which they hang from the brim. This arrungenient 
receives and'fixes the inverted bottles in the required position. The 
distilled water is removed from the trough by the withdrawal of a 

plug. These troughs are sometinies made to revolve on the centre. 
6. The drop bottle used for washing down the glass rod when 

breaking up the chlorides, and for sprinkling the surface of the 
cups, is small sized, round, so as to be easily grasped ; it holds 
about six ounces. The stopper is hollow, with 2 small tubes lead- 
ing from its head, one opposite to the other. Glass is so liable to 
break or chip, that a hollow silver stopper is now generally sub- 
stituted. 
7. The steam-bath is simply a square vessel made of sheet 

copper, between three and four inches deep, the top or upper plate 
of which has a number of circular openings about two-thirds of 
the diameter of a wedge-wood crucible. There is ale0 a steam 
escape pipe leading from the centre below to about a foot in height. 
They are of various sizes to contain from 10 to 150 pots : they are 
raised or moved by two labral handles. 
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8. Hot air plate : of thin sheet iron bored with holes for the 

reception of the crucibles, raised by iron feet about 14 inches above 
the furnace plate. It is furnished with a square tin cover which fits 4 
over it. This is provided with lateral apertures for the escape 8s 

heated air, and with a tube from ita roof for the reception of a ther- 
mometer. 

The drying furnace on which the above rest is m o u n t e d  by a 
hood, the door of which (glazed) slides up and down by xeighte 
and pulleys ; the plate is heated by means of gas jets ; i t  has a god 
draught, to carry off the nitrous fumes, as on i t  the musters are 
dissolved in the f i s t  instance on a sand bath. 

9. The forceps for removing the cake of chloride from each cup r 
to the ekiff of the balance should not be too sharp in its grasp, it 
is much improved by having the blades tipped for about an inch 
from the points with platinum about $ inch in width. 

10. It is a convenience to have the assay weights arranged in 
a set of irory compartments in the weight box ; on the floor of 
each compartment are engraved the figures corresponding to those 
engraved on the weight which occupies i t  ; by this means the 
assayer has merely to glance a t  his weight box to see what weight8 
are in the pan of the balance, and to read off the " touchw when 
each chloride is counterpoised. 

.Descrr>tion of t h  Fiyuw. 

No. I. The fluid being syphoned from the bottles ; those in a 
alanting position on the turn-table have been syphoned for the last 
time, and the chloride is being thus caused to collect to one spot. 

No. 2. The bottles in position in the trough-so as to let the 
chloride f d l  into the cups underneath the water. 

No. 3. An assay bottle-in natural size-in which the smple 
is dissolved and the chloride of silver precipitated. 

No. 4. Wedgwood cup in which the chloride is received, 
broken up and dried. 







DESCRIPRON~ O F  BOME NEW L.9ND 8HELLS FROM THE SHAi4 STATES 
A.ND PEQU,-by W. THEOBAD, JuN., ESQ. 

(With plate XVIII.) 

[Received and read 7th September, 1870.1 

On the return of my colleague, Mr. F e d d e n, from the valley 
of the upper Salwin, he was good enough to place in my hands a 
small, but most interesting collection of shells made in that region, 
of which I at once gave a meagre and imperfect list in the Journal 
Asiatic Society of Bengal (Vol. xxxiv, part ii, p. 273 etc.), with 
fi,pres of some varieties of dielania variabilis, kc. I forwarded 
the greater part of the new shells home to Mr. B e n s o n in the 
hope, that they would be worthily described in the Annals and 
Magazine of Natural History. The bad health, however, of that 
veteran conchologist, prevented his publishing descriptions of 
them, and I have accordingly myself drawn up the characters of 
some of the new species from duplicates which I retained in my 
own hands. But as I have not as yet been able to recover the 
collection forwarded to Mr. B e n s o n, my present descriptions by 
no means embrace all the novelties procured by M i .  F e d d en. 
I n  order to indicate the richness of the fauna, I must refer the 
reader to the rough list published in the above cited volume of our 
Journal. I may notice that, besides the new species here to be 
described from the Shan States, the following already lrnown from 
t h e  Burmese region are also represented in the collection ; Belix 
helicgera, B l., 8. sank, B e n s. ; Z. gratulator, B 1. (var.), H. an- 
swim, T h., II. delibrata, B e n s., liT: si~nilariu, F 6 r. var., H. Oldhmi, 
B s., H. ITuttoni, Pf., E cmtsepta, B s., ATanina vitrinoides, D e s h., (1)  
N. infuka, 13 s. (typical) and N. attigk, B s., Hel. Blanfordi, T h. 
Btrlinaua Niligiricucr, P f., B. oicarius, B l., Opsaa Walkeri, Bs., (this 
species and H. aania were originally described from the Anda- 
mans) ; Achatina f Cflesaula) Theobaldiana, Hanley,' Alycaw gra- 
p J l i m ,  B 1 f. &c. 

I n  addition to the new species from the Shan States, I have in  
&he present communication also described a few interesting new 

8 Conoh Inclica. pl. xvii, flg. 6. 
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forms which I have within the last few years collected in Pegn 
and a t  Moulmein. 

Jerdonia (P) Phayrei, n. sp. 
i 

Testti parvl, turbinati, perforatl ; apice exserto ; anfractibns 
quinque, angulariter quadratis, convexe planatis, bicarinatis : cari- 
nB quaque plurimis setis regulariter radiatim parumque sursum 
inclinatis armatk, h9c peripheriali, ill$ ad suturam posit&, in ul- 
timo anfractu tantum carinie duabus solutis apparentibw; mi 
circumu~mbiliacari duabus carinis %formibus circumdatl, umbili- 
cum valde profundum coarctantibua. Epidermide rix scabriuscula, 
fueca, ad aperturam leviter striata. Aperturl eubcirculari, inte,&, 
haud obliqul ; peristomate prope marginem superiorem breder 

' 
expanso. Diam. major .IS, &am. min. .lo, alt. .I2 uno. 

Habitat : " S h h  States," valle superiori Salwin. 
I have named this shell in compliment to Sir A. P h e y r e, 

first Chief Comtnissioner of British Burma, who directed the ex- 

ploration of the upper Salwin. I include it merely provisionally in ~ 
Jerdonlb, m the operculum is unknown, and I have only one speci- ~ 
men to describe from. I t  may prove to be a Cyathopoma. 

Alyoeens bifrone, n. sp. P1. XVIII, Fig. 1. 

TestA perspective umbilicata, depresse conoidet, translucente, cor- 
nel  ; apice rubello ; spirl elevatiuscull, suturl impress& ; anfractibus 
quatuor, rotundis, juxta stricturam regulariter et confertim striab 
costulatis, reliqul parte aliquando fere lsvigatis, aliquando IevisJime 
striatis. 8tricturl glabra, longi, fere quartam partem ult. anfracto~ 
quant ,e ,  duabus costis fortissirnis munitl, quarum posterior peulo 
robustior et anteriore longior est ; tubulo suturali tenuissino, 
adpresso, quartam peripherim mquante ; aperturi ampla, circuleri, 
sensim deflecta ; perist. duplici, albido, labio adnato angustissirno, 
labro infra modice incurvato. Diam. maj. .20, min. .l5,  alt. 
.10 unc. 

Habitat : Shan States. 

Alycaue cucullatue, n. sp. PI. XVIII, Fig. 2. 

Test& umbilicatl, deprosse subdiscoidel, rubente corneri, transver- 
silu striata, juxta stricturam striis fortioribus sive costulis filiformi- 
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bus confertissirnis ornatii ; apice glabro, rufescente, elevatiusculo ; 
anfractibus quatuor, convexis ; tubulo suturali modico, quartam 
peripheris vix mquante ; stricturh brevi, levigatl, striis nonnullis 
costiformibus ad basin et costa crassa transversa notatii. Apertura 
parum obliqua, subrotundata, fere soluta, labro externe modice 
expanso, lamellose undalato, ad marginem paulo incrassato, 5-inciso, 
lamella snpera maxime products; labio simplici, paulo arcuato, 
supra vix adnato ; operculo corneo, margine elevato nucleoque cen- 
trali parum excavato. Diam. maj. 21, d i m .  min. 20,  alt. .21 unc. 

Habitat : Shan States. 
This is a remarkably fine species with the crenulated lip of A. 

plectocheilus much exaggerated. 

Alycmus Feddenianus, n. sp. P1. XVIII ,  Fig. 4. 

Testii globoso subturbinata, profunde umbilicatl, glabrl, in ulti- 
mo anfractu ad mturam peculiariter deplanata, deinde subangula- 
t a  et infra angulum levissime convexiuscula seu planata et angustata, 
solid&, brunnea ; anfractibua 34, rapide crescentibus, superioribus, 
convexiusculis, ultimo supra et prope umbilicum angulato ; tubulo 
suturali tenui, prope aperturam oriente et fere dimidium ultimi 
anfractus in longitudine mquante ; strictura brevissima, vix conspi- 
cuca ; apertura circulari, carneola, supra angustissime adanata ; 
perist. duplici, interno intego, tenuissimo, externo breviter ex- 
pansiusculo et reflexo. Diam. maj. .20, d. min. .l6, alt. .16 unc. 

Habitat : Shan States. 
This shell is an interesting addition to the Dioryz group, the 

only other Pegu form being A. fDioryx) amphora, B., first procured 
by myself at  ~oulmbin.  The latter is a very variable shell in 
size, unless two forms have been confounded under it, and Mr. 
F e d d 0 n ' s collection contained two examples of it from the up- 
per Salwin, but I have not the means of re-examining these just 
now. 

Out of four species of Alycaus, collected by Mr. F e d d e n, three 
are new ; so that when greater facilities exist for examining thie 
region, we may look for large additions to thia very interesting 
genus of operculated land shells. 
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Alyooeaa g r a p h i m ,  B 1 f., var., P1. XVIII, Fig. 3. 
Jour. Asiat. h., Bengal, 1862, Vol. xxxi, p. 137. 
Beside the typical form described by Mr. B 1 a n f o r d from Arra- 

can and Pegu, an interesting variety also occurs in the Ehan Stataa 
for the identification of which I am indebted to Mr. B 1 a n f o r d. 
I t  differs from the type by a shorter, more subtile and subglobose 
shape, and by the ribs on the whorls being slightly more distant 
from each other and very sharp. There are also some of the stronger 
ribs traceable even on the constriction near the aperture. The 
shell is pure white with the apex and the adjoining whorl heauti- 
Mly pale yellow. I have given an illustration of this v a r i e 5  in 
order to facilitate comparison. 

Diplommatina Salwiniana, n. sp. 
Testi sinistrorsh, ovate turritii, non rimatl, pallidissime flares- 

cente ; suturk impremi ; anfractibus 7), convexis, regulnriter cres- 
centibns, transversim distincte striatis, strib in ult. anfract .~  magis 
distantibus ; apertura rotundate ovnta, margine columellari redo, 
dente parvo eubmediano instructo, margine exkrno uniforme cur- 
veto, tonuiter callow. Long. .20, lat. .10 uno. 

Habitat : Shan Statee. 

Diplommatina puptsformis, n. Sp. 

Testd sinistrors6, oblong0 ovali, non rimat;, pallidissime come; ; 
euturl impress& ; anfract. 7, regulariter crescentibus, transver- 
anliter confertim striatis ; apertura subcirculari, margine colume1- 
lari brevi, recto, dente columellari modico instructo, labro dupliw 
margine externo expanso. Long. .l6, lak .08 unc. 

Habitat : Shan States. 

Diplommatino &is, n. sp. 

Testi dextrorsi, ovati, turritk, vix rimath ; anfrad. 7, regulnriter 
crescentibus, transversim leviter striatis, ultimo antice valde as- 
cendente D.yullula mod0 ; aperturl ovali, margine columellari recto, 
dente parvo instructo, labm duplici, extra expamiusculo. Long. 
.18, lat. .08 unc. 

D. pl lu la ,  differt rnagnitudine, spiri minus attenuats et aperturi 
mngis rotundat;. 

Eabitat : Shnn 8tates. 
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Diplomrnatina soalaroidea, n. sp. P1. xviii, Fig. 5. 

Dipl. testa ovato turrita, sinistrorsa, albida, solidula, non rimata, 
apice subobtusa ; anfractibue 7,convexis, sutura profunda junctis, an- 
tepenultimo latissimo, penultimo supra aperturam sensim constricto ; 
anf. prinlis duobus ad apicem lmvivgatis, ceteris costulis transversis, 
sub-oliquis, distantibus, filiformibus ornatis, interspaciis politis; aper- 
tuma late orato-rotundata, labio lateraliter incrassato, supra producto, 
adnato, medio tenuissimo ; colmella plica valida et infra eam in- 
cisione profunda instructa ; labro duplici, incrassato, paulo dilatnto, 
intus lmvi, extra paulo reflexiusculo, prope medium insinunto. Alt. 
tes ta  0.2, lat. max. 0.1 ; alt. apert. .07, lat. apert, circ. .06. 

A very marked type of the sinistrorse D&lonrnlnti~rc~, somewllat 
alliod to the Asearnose 1). JaLstinca, (3.-A u s t e n, but readily clistin- 
guished from it by its more turreted shape, and by tho deep incision 
below the columellar fold. 

Habitat : Mandalay, regno Burmanico. 

SPIRA~TJL~-J~ GFomon~, B e n s. ? P1. xviii, Fig. 6. 
0pisthopot-w Gordoni, B e n s o n, Ann. and Mag. nat. hist. 1863. 
Testa planorbulari, late umbilicati ; anfractibus 5, depressiusculo 

toretibus, sutura profunda junctis, transversinl minute striolntis st 
rugis nonnudlis tenuibus spiralibus notatis ; ultimo prope aperturnm 
sensim descendente, supra gibbsulo, tubulo ab ap~r tu ra  modice 
(circiter 4 m. m.) distante et postice curvato instructo, ad aperturam 
breviter soluto ; colore albidn, strigis castaneis latiusculiu, fulgura- 
tim transeuntibus, et ad peripheriam ult. anf. fascia castanon 
dentata interruptis ; epidermide cornea, rugulose striata ; aportum 
obliqua, sub-circulari, perist. duplici, intorno lrovi, supra pnulo 
emarginato, extorno expnnso et reflexiusculo, alato, ala iutus 
eucavata, angustatim in anf. ponudtimum ascendente et adnata. 
Diam. maj. -91, min. .75, alt. .27, apert. .27 unc. 

Habitat: valle " Sittonug" prope Tonghu, teste F. M a a o n. 
This fine species diflkrs from 8. Auanu~n, B 1 a n f., (which it 

somewhat approaches in size), in the peculiarly deflesed last whorl 
towards the mouth, and in its greater volution, the last whorl being 
a t  the aperture slightly detached fkom the previous one. The wing 
too nearly lies iu the plane of tho aperture, and very little i n c h e s  

5 1 
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forward. The tube is situated a short distance behind the aperture, 
and is rather strong and inclined backward in a curve, being sensibly 
constricted towards its end. I can hardly, see any difference betaeen 
the Tonghu specimens and B e n s o n ' s description of Dp. Obr&, 
except that B e n  s o n  mentions in his species the existence of 
minute spiral strim while in my specimens the strim are in some 
rather st,rong and few, in others they are noarly qiub obsoleta 

Pupa fartoiden, n. sp. 
Test$ cylindracefi, politl, diaphant, submgose striatb, pallidis- 

sime cornel, ad apicem conoideum parum inflata ; suturi irnpressi, 
moniliforme serratl ; anfractibus 7 ; aperturi quadrate ovali, hbio 
albido, reflexiusc~do, u~nbilicum fere obtegento, dentibus duobus ins- 
tructo, dente parietali craaso, lamelliformi, alteroque miminlo, had 
procul a suturl posito. Long. . l5 ,  lat. .07 unc. 

Hatitat :-Shan States. 

Pupa Salwiniana, n. sp. 

Teett pyramidatii, rimat&, fusce-cornek, epidermide leevi induta, i 
anfraotibus 6, convexiusculis, sutura impressa junctis, ultimo I 

aperturam breviter aacendente ; aperturi rotunde oblongi, p~ 
ailatat& et tertiam longitudinis supera~lte, dentibus quinque, albi- 
die instructs : dente primo pariotali mtlgno, lamellari, median% , 
alteroque parietali mimimo juxta suturam posito, tertio parvo urn- 
bilicum juxta, quarto quintoque in labro submediano et ad baain 
sitis, modicie, quidistnntibus ; lnbro simplici, non refleso. 

Long. .I GI  lat. .09, aporturm alt. .0G uuc. 
Habitat : cum precedente. 
This species resembles P. bathyodon, By., but is more accuminnte- 

ly and regularly pyramidal. 

Vitrins (P) venusta, n. sp. 
Test& ovato auriforme, supra vix convexfi, diaphanP, tenuissimk 

polit&, submgose striati, la te  flavesceute brunneir ; anfractibus 1 i  

celerissime crescentibus ; apertura latiseimk. 
Diam. maj. -30, d. rnin. . l7 ,  alt. .10 unc. 
Habitat : prope " Chuegale Sakan," montibus " Arakan" dicti~ 

inter Tonghup et Prome. Though a small species, i t  is a well marlid 
one, but I did not obtain it alive; it may be a Helicartbn. Tha 



species is closely allied to the Nilgheri V .  aurifor~nis, B 1 a n  f o r d, 
but is smaller and comparatively higher. 

Vitrina Ataranensis, n. 8p. 
Test$ rotundate ovatl, politi, lineis incrementi leviter rugat4 ; an- 

fractibus quatuor, regulariter crescentibus ; euturl excavatl ; apiee 
elevatiusculo; aperturl obliqul, quadrato-lunari, margine tenuis- 
simo ; colore succinea, (junioribus virescentibus). Diam. maj. .64, 
iL min. .54, alt. .22 unc. 

Habitat prope '' Ataran" flumen, Provincil Martaban. 
The animal is dark colored, mottled with paler, and belongs to 

tho section Ilclicolimax. 

Nanina (Sesara P) Ataranensie, n. sp. P1. xviii, Fig. 7. 
H. testa sub-lonticulari, irnperforatii, pallide cashnei, ad perphe- 

riam ultimi anfractus acute carinat& ; spiri convexiuscull ; sutura 
vix inipressa ; anfractibus 64, angustis, supra traneversim costulate 
striatis, striia apicem vorsus evanescentibus ; aperturil verticali, 
cmgusta, labio tenuissimo, ltrbro intus incrassato, albido, ad bnsin 
lamellis duabus armato; Mc prope umbilicum costiformi, siulplici, 
intrante, ills longa, sub-hipposideriformi, incrwsatir, reclinst8; 
a~~f rac tu  ultimo ad apertuam non descendente; hasi convexioe- 
cula, infra peripherinm et regione centrali leviter excavata. D. maj. 
.40, d. min. .35, alt. .18 unc. 

Habitat prope " Ataran" flumen Provincil " Martaban." 
This elegant little shell is closely related in form to X. (S'tenotrema) 

upinom, Lea, of Alabama. I have not seen the animal, but from 
the relation of the shell to flanina (Sesara) pylabco, Bens., mliich is, 
boside several others of the same type, also found about M o h o i n ,  
I suspect that it bolongs to the s~~b-genus Seeara. 

Stenogyra [Opeae] terebralis, n. sp. 

Test5 elongatt, imperforrrtk, tenui, cornei, non politi, anfracti- 
bus 104, depresse convesis, sutura ixupressa junctis, confertim stria- 
t is;  ultimo tertiam longitudinis vix roquante, epidermide scabre; 
perist. acuto, margine columellari brevissime refloxo, leviter torto. 

Long. testm .95, lnt. m u .  .l7, alt. aperturoe .22 unc, 
Habitat : Shan 8tates. 
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B I ~ I A  IVAUSA, T h e o b. P1. xviii, Fig. 8. 
Jour. Asiat. Soc. Bengal, 1863, Vol. xxxiv, p. 275. 
Bith. tests elongato turrita, polita, diaphana, solidiuscula, imper- 4 

forata ; anfractibua 6, lente convexis, sutura simplici junctis, Btrii~ 
elriliseimis incrementi tectis; ultimo basi convexiusculo ; apira 
breviore ; apertura subovata, intus lsvi ,  supra (vel postice) acute 
angulata, antice rotundata, sensim producta ; labio et labro leviter 
curvatis, primo paulo incrassato, altero acuto, margine tenui, extra 
p r o p  marginem costa solidiuscula crassa instructo; opedo 
testaceo, ovato, concentrice striato, nucleo subcentrali. 

Alt. t e s b  .35, diam. max. .25, alt. apert. fere .2, lat. .15, unc. 
Habit : Shan States. * 
This is a very interesting species. The shell is exactly like a 

Blanfordia, but it has the calcareous operculum of a Bt-'thinia. 

Lithoglyphns Martabanensis, n. sp. PI. xviii, Fig. 9. 

T e ~ t &  globose conic$ imperforatd, solid&, virescente albidii, trans- 
luconte, fere lzevi, transversim exilissime striatii, spird parvd, regularit 
subobtusa ; anfractibus 44, celeriter crescentibus, ultimo 3 longitutli- 1 
nis mquanto, aperturi elliptic;, antice rotundata, postice a n p l a ~ ,  
Columella called, politii, paulo dilatata, liibro acuto leviter curveto, 
antice ad latus subtruncato. Long. .20, lat. .12, apertura 0 .10 U ~ C -  

Habitat r i d s  quibusdam provinci; " Martaban." 
A few examplee of this interesting addition to the P e p  fauns 

were forwarded to me from the Martaban district, by F. N e p e an, 
Esq., of the Forest Department, nlixed with the common Paldiw~ 
and dlklaniae of the district. The operculum is horny. The 
form of the shell, and the peculiar flattening of tLe columellar lip, 
quite agrees with the European species of Lithoglyphzts. G o  u 1 d ' s  
Amnicola cincta from Tenasserim has been suspected by F r a u en- 
f e 1 d to belong to Ldthoglyphw, but it is tolerably certain thst 
Q o u 1 d ' s species is very closely allied to, if not identical wit4 
Paludomw hbiosa B e n s o n. 
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The described land shells of Bourbon, or La Bunion, are far 
fewer in number than those of its sister Island. This can be ac- 
counted for, by the great clifficulties the collector has to encounter 
in the mountainous districts,-always the most prolific, owing to the 
great height of the mountains, which are at  the same time ex- 
tremcly lugged and precipitous ;-secondly, by the greater part of 
the Island whicll is under cultivation being almost devoid of the 
deop, well-wooded ravines and smnll hills, rising abruptly from 
the table-land, which form such a chsracteristic feature of the 
present Mauritian scenery and still enable the naturalist, through- 
out that Island, to examine at his ease, at least some trace of the 
original fauna and flora. I have not the least doubt that in the 
centre of Bourbon, scarcely ever visited by any naturalist, on the 
slopes and plateaux of the almost unexplored lofty mountain8,- 
in whose most inaccessible parts, descendants of the old Maroons 
are still said to exist in a perfectly wild and savage state,- 
many very interesting new species and even perhaps genera are yet 
to be found. I much regret not having had time to explore Cilaos, 
Plaine dos Palmistes and the district round the still active volcano, 
all three evidently offering a rich field to tho naturalist; unfor- 
tunately my time was limited in the wdking tour which I made 
round the Island. I now give a list, with a few remarks attached, 
of all the species which, as far as I am aware, have as yet been 
described from Bourbon. 

1. HELIX ~ T U E A ,  F 15 I., Prod. 48. (Nnnina apud A 1 b e r 8.) 
This is, as far as I can remember, a true Bielix and not a Nani- 

na ; unfortunately I did not make any note on this point, when I 
examined the animal, though I probably should have dono so, had 
it possessed a mucoua gland. 

The tgntacles are purplish-black, the front of the neck stained 
dark brown, the posterior part of the animal yellowish-brown, sole 
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of the foot the same. I t  is tolerably abundant in damp places 
under stones kc., in ravines, a t  an elevation of about 1000 feet 
above the sea. I found it alive in nearly all etagee of growth ; in t 
the very young state it somewhat reseml~les the figure of ritri- 
na Borbonica, M o r l  t., Series Conchil. p. 48, 1860. 

2. HELIX (DORCARIA) SIJIUARIS, F t? r., Prod. 262 (var. Borbonica, 
D e s h., Moll. de la ICCun. p. 85). 

This shell is very common everywhere throughout theIsland; tl~cre 
are two common -varieties :-var. A, very large, much more so than 
any I found at Mauritius or the Seychelles ; var. B, smaller, with a 
broad brown band, much more developed than in any from the other 
localities of this widely distributed Helix. D e e h a y  o s makm a 
species, n. Borbonica, which is nothing but this variety, only the 
above characterietics are even more marked than usual. Animal 
light brown, closely mottled with minute, pale yellowish spb, 
tentacles brown. 

3. HELIX ? DETECTA, El 6 r., (Naninn a p ~ ~ d  A 1 b e r a). I 

Thb and the following 2 species I did not fmd myself. 

4. HELIX ? FRAFPIEUI, D e s h., Moll. do l a  E u n .  p. 86. 1 

5. Ra.r.rx EUDELI, D e e h., ibid. p. 85 (?-Barclayi, B e n 8.). 

6. HELIX IMPERPEGTA, D e s h., ibid. p. 89. 

At about 2000 feet elevation, rare and l d ,  in damp woods ; this 
species is also found at Mauritius, where i t  is far more abundmt, 
creeping about on the ground alnorigst decaying vegetation ; my 

specimens from both Islands cannot be dktinguished from oue 
mother. 

7. EELIX BETILIEIS, B e n s., Ann. Mag. 1851, p. 252. (H:  fin- 

s o ~ i ,  D e s h.). 
Another spccies colllmon to both Islands, found in tho sane 

localities as tho precodiug ; i t  appears to be rare at  both. 



8. HELIX B A R ~ Y I ,  B e n s. (Erepta apud A 1 b e r s). 
This is, I believe, D e s h a y e s' Z. Euhli, both description and 

figure agree admirably ; the unique specimen, from which this latter 
was described, appears to have been accidentally broken, whilst 
being figured. D e s h a y e s says, " from the debris I believe it to 
have been 6 to 7 mil. in diameter" ; of X. Barcluyt, however, I have 
never found any specimen more than 4 mil. At Bourbon I found 
this species rather local, on huge boulders, perfectly undistinguiah- 
able from Mauritian specimens. 

Tentacles iron grey, posterior of foot white, the rest of the ani- 
mal the same, with numerous and regular dark grey streaks, 
showing very distinctly through the transparent shell in a trans- 
verse pattern. 

9. HFZXX SALAZIENSIS, n. ep. 
Shell very minuta, somewhat turbinated, horny, thin and fragile ; 

+ rather convex whorh, minutely transversely striated, strise 
wide apart, acute and presenting, under a magnifying glass, n 
somewhat lamellar appearance ; widely and deeply umbilicnted ; 
the base rather convex, in young specimens provided with a simi- 
lar sculpture as on the whorls, becoming obsolete, however, in full 
grown ones; aperture small, with the margin of the outer lip 
simple and acute. 

Diam. 2, Alt. 4-5 m.m. 
I have named this minute species after the village near where 

I found it, about 24 miles up a steep pass towards the centre 
of the Idand. Salazie is extensively used as a sanatarium, 
on account of the invigorating temperature and some noted 
mineral water-springs ; it seemed to me, to be one of the most 
favourable localities I have yet visitod in the tropics for the 
botanist and naturalist : planta and ferns, insects, birds, kc., 
all seemed equally attractive and abundant. I especially noticed 
many beautiful Orchids in my rambles towards the old extinct 
volcano, which towers, some little distance off, at  the back of 
the village, some 11,000 feet above the sea. I found the littlo 
shell above described, in company with the p r e c h g ,  on large 
masses of rock. 
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10. NANXNA @~AcRoOELAXY~) GEOFFB~PI, H. Ad. 
Proc. Zool. SOC., 1868, p. 289. 
In the original description, there is unfortunately an error in 4 

the printing of a note from myself ; it should be " the animal is 
yellow and black and resembles that of N: nitella, that of LV. 
oirginea is of a uniform dark grey, almost black." 

Animal provided with a mucous gland, tail truncated ; tentacle8 
black, the black continued a short distance beyond their base8 ; 
neck yellowish-grey, slightly mottled with black, the hinder part of 
the animal yellow, mottled on the sides with black, bordered with 
a yellow margin ; sole of foot yellow. I t  closely resembles the 
animal of Z. nitella, rls described by myself, Zool. &c. Proc. 1868, r 
p. 258, the shell, however, is very different, being not nearly 80 

depressed, kc. ; it is more like H. proletarin, M o r 1 t., but the last 
whorl is not carinated, kc. I t  is abundant at  Salazie under dend 
leaves, stones, kc., in damp woods. 

I 

1 1. NAXIXA ( M ~ c a o c n ~ i l ~ ~ s )  &\ELARDI, D 8 h., Moll. de la 
R&LJ.L p. 86. 

I procured two or three specimens of a shell, which I hare 
identified with this species, both a t  Mauritius and Bourbon; 
unfortunately I did not succeed in finding live specimens, or a 
su5ciently large set of the shells, to be perfectly certain of their 
identity. 

12. NANIXA LINOPHORA, M o r 1 t., Ser. Conch. p. 57 (? argentw 
var.) I 

I did not succeed in h d i n g  this apecies myself ; I consider 
it as the most aberrant form of a small group of Mascarene shells, 1 

probably a l l  descended from a common stock at some not very 
remote period, now constituting more or less " good species," ao 

cording to the individual opinion that each naturalist may haye , 
formed for himself, as to what should constitute a species and what 
a variety. I would class these species as follous :- 

A. ATanina linophora. This is the most narrowly turbinetd, 
exerted form of the group, with tho strong keel visible on all 
the whorls, it is described as coarsely striated ; it is apparently 
very scarce. 
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13. Nnnina nrgen tea, Rr., Conc. Icon. No. 1434. I should fancy 
t h i s  must be the oldest, or nearest to the original type, from almost 
perfectly similar forms being found in both the sister Islands, 
under  circumstances that would seem to preclude the possibility of 
its having been introduced into either. I n  form i t  is very close to 
the prececiing, but the last whorl is more dilated, not compressed, 
the sharp keel not visible on the other whorls ; i t  is finely striated. 

C. Nanina implicata, n. sp. Closely allied to N. uamicerina 
M o r  1 t. ; it differs by the whorls being rounder, more convex, the 
kee l  in consequence almost rudimentary ; the green band of the 
epidermis round the umbilicus is a little broader, without the 
conspiouous brown stripe next the suture, in its place the same 
green epidermis, as round the base, forms two bands in the centre 
of each whorl, the lower one being broad and distinctly marked 
throughout, the upper one indistinct and interrupted, only clearly 
developed in the last whorl ; the apex is more obtuse, but the 
most characteristic distinction is the absence of the coarse, regular 
striation, N. implicata being perfectly smooth ; the proportions of 
the  two species are almost exactly the same. 

I n  the style of colouring, it somewhat resembles N. argsntea, it 
can, however, be easily distinguished by its more depressed and 
concave whorls, on the last of which, there ie an almost impercepti- 
ble keel. 

Raro ; Peter Botte Mn. Mauritius. 
D. Nanina uemicerina, M o r 1  t., Rev. Zool. 1851, p. 219, 

(Razcaonia, B e n  8.). Locally abundant at Mauritius on shrubs, kc., 
i n  very damp woods. This handsome shell varies con~iderably in 
colouring, the whorls are a little less concave than in the last, the 
keel on the last whorl a little more developed ; i t  is the most 
strongly striated species of the group. 

Animal whitish, neck mottled with black, tentacles grey. 

13. NANIWA A R ~ Z ~ ~ U ,  R V. 

I have already spoken of the &nities of the shell of this species ; 
the animal is of a pure white, the front of the neck having a 
faint yellow tinge, the tentacles are orange with dark grey streaks ; 
the tail is sharply truncated, near it there is a mucoue pore with a 

52 
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prominent, pointed, omngealoured hook close to it. Found with 
B2iz  calatura, tolerably abundant, but local, at  a considerable 
elevation, in damp places. 4 

14. NANINA (&Luxocmms) NITELLA, M o r 1 t., B ~ v .  ZOO]. p. 
219. 

This Mauritian species is recorded by D e s h a y e s, Moll. de h 
B u n .  p. 85, aa also found in Bourbon, I did not find it, however, 
at  the latter Island. I have described the animal from Mauritian 
specimens, Proc. Zool. 60c. 1868, p. 258. 

15. NANINA ? PROLETARIA, 0 r 1 t., Ser. Conch. p. GO. 
Another Mauritian shell, mentioned by D e s h a y e e as f o l d  

' 

w i th  the preceding, I think it just poesible, he may have mis-identi- 
fied hie Bourbon specimens, and that they may prove to belong to 

the species subsequently deecribed by H. A d a m  s as N. Qmf qi. 
I certainly found no shell of this type, with the last whorl an@- 
lated, or caxinated, a t  the periphery, agreeing with M o r e 1 e t ' 0 

deecription of N. polatark. I 

16. N-A P m r n a ,  F 6 r. Bull. un. des sc. p. 303. 

Animal white, thickly sprinkled with dark grey, especially on the 
neck, tentacles iron-grey ; provided with a mucous pore. Very local 
but not rare, found a t  a considerable elevation in damp woo& 

I 
among.st decaying vegetation &c ; living under the same bushes; 
distinguishable only by the proportions and number of the whorh 
and by the total absence of the strong canaliculation of the sutures; 
I found a good many specimens of a shell which I will now de- 
scribe. 

17. NANINA C o m w o q  n. s. 
Shell almost exactly like the preceding, only a shade smaller; 

with only five whorl, not compressed, with the suture not cadi- 
culated, eomewhat indistinctly banded with a rather broad brow 
belt ; slightly more openly perforated. 
N. prdumida, height w, diam. 9 m. m. ; 
A". Cordmogi, ditto 6, ditto, 8$ m. m. 
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I have named this shell after M. J a c o b d e C o r d e m  o y, 
a well known botanist at  Bourbon. 

18. STENOQYRA (OPUS) CLAVULINU~, P o t. and ?d i c h. Gall. de 
Douai, I, p. 136. 

This little Bourbon O p m  is easily distinguished at  a glance from 
the still more common and widely spread group, (0 .  gracilia, 
H u t  t., 0. Mauritiana, P f r. kc.,) by its more polished and shining 
appearance, by its being devoid of regular and distinct striation, by 
its more swollen and more rapidly increasing whorls, this difference 
being especially noticeable in the first few whorls near the apex, by 
its more angular aperture, kc. ; i t  is, I believe, the shell described 
by Pf r. Mon. Hel. Vol. I. p. 159, in the foot note marked with 
a single asterisk, where it is referred to the Bul. clasulinua of P. and 
M., he there gives the length of the species as 8 mill., this is probably 
my var. A. ; in Vol. III. he re-describes the species from a Mauritian 
specimen, where he gives the length as only 6 mil. kc., agreeing with 
my var. 1). I have never seen this species from Ceylon or any part 
of India, though the other group of 0. gracilis &c., is aa abundant 
a t  both, as at  lfauritius and the Seychelles ; I did not, however, find 
my var. B. of 0. cluvulinue at Bourbon, though I expect both it and 
Opw Mauritiana and graoili8 will eventually be discovered there ; 
the habite of the subgenus Opeaa are more favourable, than perhaps 
those of any other mollusk, to their introduction into distant coun- 
tries, they are to be found in cultivated spots nearly everywhere, 
even in the gardens of large cities like Calcutta and Port Louis, where 
they bury themselves in the ground amongst the roots of plants, kc., 
aometirnes under stones. 

I divide th* species (0. clavulinua, P. and M.) into two forms or 
varieties- 

A. Whorls seven, the last one especially not quite so tumid aa 
in the next variety. Bourbon, Mauritius and the Seychelles. 

Long. 84, diam. maj. 3 ; long. apert. 23, diam. m. m. 
B. (Pf r. Mon. Hel. 111. p. 394). Whorle six, broader in pro- 

portion to their length than those of the preceding. Mauritius and 
the  Seychollos. 

Long. 6, &am. 24 ; long. apert. 24, diam. 14 m. m. 



My numerous specimens of this variety all have the above 
meaeurements, agreeing with ,those given by P f r. loo. cit., except 
aa regarb  the aperture, to which he ascribes 23 in length and 1 4 

in breadth. I purpose speaking of the other Mauritian species of 
this sub-genus in .another paper, which I hope to publish shortly, 
on the land she& of Mauritius. 

19. B u ~ ~ a a n s  v ~ m s ~ u s ,  M o r 1 t. Journ. de Conch. 1861. 
I found no species of this genus, and think it possible M a i 11 a r d 

may have, by accident, sent some shell from the Comoro Is. to 
D e a h a y e s, who has recorded this species from Bourbon. 

1 

20. ENNEA BICOLOR, H u t t., J. A. 8. Beng. ; 111, p. 93. 
I believe myself that this little species has been introduced here 

amongst the roots of shrubs, kc., as well as into Mauritius, the 
Seychelles kc. ; I have always found it in all these islands near the 
sea, in other worda where there has been a great deal of cultivation. 

21. GIBBU~ (QIBBULINA) IXTERBEI?TA, D e s h., Moll. de  la Rblm 
p. 91, (? var. of Bourguignnti, D e s h.). 

I think this species is very doubtfully distinct from the folio*, 
of which I found some undoubted varieties approaching, by a 1 
slight diminution in the convexity of the whorls, very closely to 
D e e h a y e s' figure of the present species. 

22. QIBBU~ (GLBBULINA) BOURQUIQXATI, D e s h., ibid p. 90. 
(bacillua, P f r. var.). 

I have hesitated some little time, whether to accept this species 
or not, it only differs from the Mauritian G. bacillus, P f r., by 
its slightly smaller proportions and by a very marked difference 
jn the sculpture, which in this species is very h e ,  hardly dis- 
cernible except under the lens, whereas it is coarse and r o q  
distinct ip G. bacillus, this characteristic has decided me on re- 
taining the species ; the animals are hardly distinguishable. I 
should have described the colour of the animal of G. hnci€lua 8s 
"yellowish inclined to green" in my description in Zool. Sot. 
Proc. 1868, p. 259, that of the present species is a decided yellov, 
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mentioned, wes figured by D e s h a y e  8 and K ii s t e r for this 
shell. F 6 r u s  a ac 's note that the animal is a handsome  carl let 
orange colour answers perfectly to this species, the only shell of this t 

type from Mauritius with a similar animal is 8. Jwl~etoma, M o r 1 t., 
one of these two then G. funinrlua, or G. holosfoma, must be FBrus- 
s a c ' s original verat$olia, and if the type specimen was from Bour- 
bon, it undoubtedly belonged to the present species, the colour of the 
animal precludes its having been either G. baciUue, P f r., atriain- 
costa, M o r 1 t., or the shell kindly identified for me as it by Mr. H. 
A d a m B from the late Mr. C u m i n g ' s collection, the animal of 
which I wrongly described under this name in Proc. Zool. Soc. 1868, 
p. 260, and which is, I bolieve, a new species ; these three last have , 
as yet been found in Mauritius only. 

24. GIBBUS (GIBBULINA) TUROIDULUB, D e s h., Moll. de la %un. 
p. 93. 

This shell appears to be very rare, I did not succeed in taking 
i t  alive, I procured my specimens on the road to Salazie ; it most 
resembles a small variety of the Mauritian G. callt~er, M o r 1 t. 

25. QIBBU~ (GIBDULINA) mah, D e s h., ibid. 
Also rare, with the preceding. 

26. Gmsus (GIBBULINA) CPLINDBELL~, H. A d., 2001. SOC. Proc. 1 
1868. 

Very scarce, in damp woods a t  a considerable elevation, 

27. GIBBU~ ( Q I B B ~ A )  DESHATE~I, H. A d., ibid. 
I only found a few specimens of this interesting little species 

amongst loose stones, on a very arid mountain close to the  village 
of Saluie. 

28. VERTIGO (1) PUPULA, D e s h., Moll. de la R h o .  p. 92. 
Abundant on large boulders, overgrown with creepers kc. ,  near 

Salazie, I examined it carefully and could only detect a singlo pair 
of tentacles, unfortunately I had no magdying  glass with me at 
the time to make quite curtain. 
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29. V m n w  (u) B o ~ ~ o m o a ,  Z. Ad., Zool. Soc. Proc. 1868, 
p. 290. 

Very local, also found on huge masses of stone, at  a great 
elevation. 

30. VERTI~O (PAGODELLA) INCERTA, n. Sp. 
Shell very closely resemLling Pmtijo (Pagodella) tentricosa, R. 

A d., from Mauritius ; there are, however, two parietal teeth and 
within the outer lip a distinct, well-developed tooth, with occasion- 
ally another small, indistinct one close to i t ;  the columellar is 
slightly more dilated and sub-angulated ; rare, in company with 
P. pupuk near Salazie. 

This most perplexing of shells can only be distinguished from 
Pagodella ventricosa, H. A d., Proc. Zool. Soc. 1867, p. 303,-by the 
different dentition of the aperture ; of the latter I found about 40 
specimens, to all appearance full grown and in first rate condition, 
some of them, to my mind, very old specimens, in none of them were 

. 

there any signs of any teeth whatever within the outer margin of 
the apert-ue ! Of the Bourbon species, I only found 5 specimens, 
one evidently young, the other 4 full grown and all showing the 
peculiar characteristics pointed out in my description. Still the 
resemblance is so striking, that I think no naturalist would hesi- 
tate to avow, that they must at no very remote period have had a 
common origin ; there is, indeed, just the chance that a t  Mauritius 
a similar variety may exist, but, from the number of specimens I 
found there, I doubt it exceedingly. I have, however, written to Mr. 
D u p o n t at  Mauritius to ask him to kindly examine all he can 
possibly procure of this species, and to see if he can find any trace of 
the apertural teeth, which give such a different appearance to my 
P. incerta. 

31. TOERATELLIHA (SEPTIXAEU) CPBRIUA, B e n s.,, Ann. Mag. 
1851, p. 255. 

. This interesting shell is perfectly identical with the Mauritian 
form, described by Benson, I found it, at a coneiderable height, 
with Terligo Bwbotaica. 



32. S u m  MA~CAREXSI~,  n. ep. 
This shell is also common nt Mauritiue, where it lives in the 

cultivated plains on walls LC., D e s h a y  e s records it, Moll. do 4 
la %un. p. 90, as S. striata Krauss, which it certaidy closely 

resembles, but can be distinguished by its less ventricose and more 
attenuated form. I t  also resembles Q u o y ' s Sueebea auutralis from1 
Tasmania. 

Shell resembling S. striata, K r a u s s, but smaller, with the last 
whorl and the aperture more comprefisly elongated ; the apex a h  
is more tumid, not so produced. 

Length 7, diam. 44, m.m. 

4 

33. A ~ A T I N A  FarcA, F 6 r. Prod. p. 347. 
D e s h a y e s also mentions as found in Bourbon, A. filra, F Gr., 

this was probably one of the numerous varieties of this Protean 
species. 

34. A. P ~ ~ T I I E R A ,  F Q r. Prod. p. 349. 
D e s h a y e 0 records this species from Bourbon, nhorc! I suppose 

it was introduced as at Mauritius, I did not find it myself. I taku 
the shell, mentioned on the same page as A. purpurea, to haye 
been probably a variety of this species. 

35. HTALIMAX MAILLARDI, F i B h e r, Journ. de Conch. Tol. X3'. 
Animal flesh colour, mantle brown, posterior of foot pointed, pro- 

duced, thickly marked with longitudinal dark brown lines ; 4 dark 
brown tentacles. The colour often rarios in being of a lighter 
shade throughout. Abundant near Salazie, in damp woods under 
stones, leaves to. 

36. CYCLO~TOMA (TROPIDOPHOM) TRICARINATUY, L fi m. 
I only found this curious species at  Mauritius, where it is very 

* 

rare nnd sub-fossil, as extinct there, I believe, as the Dodo. 

37. CYCLO~TOMA FIMBRIATUM, L a m. 
This, like the preceding, I did not find myself a t  Bourbon, they 

are both recorded by D e s h a y  e s. 
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38. OMPHALOTROPI~ RUBENS, Q u o y, Voy. de l 'htrol.  p. 189, (var. 
itiwekti, D e s h. Moll. de la G u n .  p. 8 1). 

Of this species I found two varieties, one the typical, often 
undistinguishable from the Mauritian form; the other a slightly 
smaller variety, named by D e s h a y e  s, 0. Jfvreleti, Moll. de la 
Rbun. p. 84 ; it is a little smaller, more attenuated, the whorls 
a re  slightly leas ventricose, and the sculpture, though the same, 
a shade more obsolete, the broad brown bands round the whorls 
are very striking and are newly always more or less present, 
the  Bourbon typical form also often possesses them, though not 
so generally ; at Mauritius, on the contrary, the striped variety, 
i s  very rare indeed, in this respect presenting a remarkable 
analogy to Ifelli ainiilaris, of which l) e s h a y e s has also made a 
apecies from an extreme form, as I have previously mentioned, which 
may well be compared with his Otnprlcalot~.opie diweleti in their re- 
lationship to their respective type forms. 

39. OMPIIALOTBOPI~ BORBONICA, H. A d., P~oc. %0l. SOC. 1868, 
p. 289. 

This very distinct species cannot be confounded with any other 
of the genus, i t  can instantly be distinguished f io~n  0. rrtbana, 
with which it agrees in size, by its being very minutely and indis- 
tinctly spirally punctated, instead of finely, distinctly, longitu&nally 
striated, the whorls are much more convex, the last one more 
ventricose, the outer margin of the aperture not reflexed, the 
colouring more constant and more sombre, the umbilicus wider, 
the keel scarcely raised, obtuse, and broad, instead of narrow, 
acute and thread-like. In the plate accompanying Mr. A d a m s' 
description, the colouring does not give a quito correct idea, the 
ground colour is a darkish brown, sometimes indeed without 
any markings a t  all, but generally minutely and rather clovely 
maculated with dull yellow, in rather a zigzag manner, tlle broad 
keel aha, where it shows through in the interior of the aporture, as 
it does in fresh specimens, should be of a light yollow and not dark 
brown. I think too in the description, it should not be " et circa 
perforationem compre~se carinato," aa i t  is decidedly loss conlpressly 
cnrinated round the ub i l i cus  than its near ally, tho type of the 
genus, 0. ruhena. I n  damp n-oods, tolerably abundant. 



416 On the Land S h l b  of Bourbotz. 

40. OMP~ALOTROPI~ EXPA~WLADRE, P f r. 
This is another Mauritian species, my specimene from the two 

islands being perfectly undistinguishable after a most careful d 
examination. Rare, at  a considerable elevation, crawling on the 
ground'in damp woods. 

41. O Y P H ~ L ~ T R O P I ~  P I ~ U R A T A ,  H. A d., Proc. Zool. Soc. 1864, 
p. 305. 

Another of my new species from Mauritius, where it is extremely 
rare. I subsequently succeeded at Bourbon, with much trouble, 
in getting a better set of specimens, but i t  appears to be there 
also exceedingly local ; it is distinguished at a glance by its more , 
attenuated and produced form, and by its last whorl being v e n t r i ~  
perfectly rounded at the periphery, not in the least angulated 
or keeled. A very faint keel round the umbilicus is discernible 
in all of my Bourbon specimens. 

I have purposely not mentioned a species described by M o r e 1 e t, 
Ser. Conch. p. 48, as Ti'trina Borboriica, I cannot help having great 
doubts of the correctness of the recorded locality ; D e s h a y e s does 
not include it in his Cat. des Moll. de la Nunion. I know of no 
speciee of the genus from the Mascarene Ialands. I 
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Names of Minerals, Ueogra- 
phical Stations, &c. &c. 

Abyahkan, 47. 
Aksai-Chin, 50, 60. 
Akyab, 125,129. 
Alnkul, 47. 
Alntan, 47. 
Aling-Gangri peak, 50. 
AIM, 45, 47. 
Amber, 29. 
Ambergris, 29. 
Amoor river, 42, 45, 46. 
Anadyr, 45. 
Audamnm, 27 
Andamnns (bird8 from), 2M. 
Andnmans (Gcology of), 231. 
Arel, 42,45. 
Arctic region, 44. 
Arrakan, (rain in), 247,259. 
Asrnng, 68. 
Assnm (rain in), 246, 258. 
Assay of silver, 377. 
Bnikal, 46. 
~ a l a s o i e ,  137. 
Bnlkash, 43, 46. 
Bancoorah, 127. 
Bamn-torie, 47. 
Bnwng ,  49. 
Behar (min in), 248, 261. 
Behrings stmits, 42. 
Bcnaraa, 126, 129. 
Bengal (rain in) 2 LB. 
Berhnmpon?, 126, 127, 129. 
B o p  (min at)  254. 
Bootan doars, 255. 
Borax (fields!, 55. 
Bourbon (shella from), 403. 
Building stones, 237. 
Burdwan, 127. 

Buxa (rain at), 131,255. 
Cachnr, 129. 
Calcutta (rnetoorolo,y of), 125, 127, 

128, 129. 
Cnmorta, 26. 
Caspian Sen, 42, 45. 
Central India (Ucptiles from), 330. 
Chnk-chakn, 62. 
Charyn, 42. 
Cherrn-pnnji (rain at), 35 4. 
Cbittngong, 125, 129. 
Chukchapyr, 47. 
Chnling-chu, 49. 
Churkang, 48. 
Churkang-cho, 49. 
Conl at  Andamans, 236. 
Conl on the Nicobnra, 28. 
Contni, 127. 
Corn1 rocks, 27. 
Cuttack, 125, 128. 
Dacca, 126, 129. 
Dacca (rain nt), 254. 
Dnk-Korkor, 49, 56. 
Dnrjeelinr: (rain n t ) ,  256. 
Deltu (rniu in the), 447. 
Drlnchok. 48. 
Dongiz-Citter, 47. 
Diuagepore (rain at), 256. 
Diorite, 28. 
Dokpa tribe, 50. 
Druugnric, 43. 
Fnlse Point, 127, 128, 129. 
Gnbbro, 25. 
Gangotic Delta, 259. 
Oanjee Thok, 54. 
Gartok, 56. 
Geology of Nancowry, 26. . 
Girke, 54. 
Goldfields, 52, 64. 
Gynchnn, 64. 



Hnmng-tso, 52. 
Hazaribagh, 125, 129. 
Himnlaya (rain in), 2 Is, 2Cd. 
Hindoo Knsb, 59. 
Homfray Ghat, 234. 
Hooghlg, 127. 
Homah, 127. 
Ili, 46. 
Indigirkn, 45. 
Indns (upper), 47. 
l~sik-kal;  41,'47. 
Iron, 238. 
Irtysh, 46. 
Jaxartes, 42. 
Jeasore, 126,127, 128,129. 
Jiling, 51. 
Kaubiri  (plant8 fiom). 62 et wq. 
Karknra, 42. 
Karaknsh river, 51. 
Kashghar, 59, 60. 
Knlay, 51. 
Khaai hills (rain in), 24fi, 236. 
Kinglo, 53. 
Kirghia steppes, 41. 
Kishnaghur, 137. 
Kobyma, 45. 
Koknn, 42. 
Kornkoram range, 59. 
Knlundinsk, 46. 
Lakhnng, 49. 
Lena, 45. 
Lhnaa, 47, 57. 
Lime, 238. 
Likclie, 57. 
Lohba, 57. 
Lob-nli~ntnng, 58. 
Lohtod, 57. 
Madras, 125,129. 
Yagnesian claystone, 27. 
Majiu-conntry, 53. 
Malay peninanla (birds f~wm), 277. 
Malda (rain a t  , 256. 
r a p s  (Kusaianj, 41. 
Marpo, 79. 
Martabau (plants from) 63 e t  seq. 
Maaamwnr lake, 53. 
Meteorological obserrations. 123. 
Midnapre ,  127. 
Monghyr, 126,129. 
Mongolin, 42. 
Mooltan (rain at), 252. 
Monsoon (5. W.,) 131. 
Mnktinah. 57. 
~ G t a g h ,  69. 
Mustang, 57. 
Yymenaingh (rain at), 25t. 
Nagohail, 54. 
Nala-Ring-tso, 63. 

Nam-tacl-Chimbo. L!. 
Nanmwry, 25. 
Nnri-khorsnm, 50. 
Narkondam island, 235. 
Nubradan, 49. 
Obei, 45. 
Olenen, 45. 
Olintora, 45. 
Orenburg, 42. 
Orissa (rain in), 249, 263. 
Ovi, 46. 
Oxns, 60. 
Pamir steppe, 60 
Pangkong lake, 49. 
Patna,  126, 129. 
Pegn (shells from). $93. 
Penang (birde from), 277. 
Peqjyna, 45. 
Peru, 42, 43. 
Pliaiyn-Pooyu, 50, 53. 
Phondok-tso, 48. 
Pimino, 47. 
Poori, 127. 
Port Blair, 125, 129. 
Por t  Xouat, 334. 
Qnickailver, 238. 
Rainfall of Bengal, 131, 243. 
Rnmpore Benuleah, 12;. 
Rampore Beauleah (rain at), 356. 
Ramnng-Chaka, 49. 
Riego, 54. 
Rookaum, 48. 
Hoorki, 126, 129. 
Rudok, 47, AS. 4 
Bnngpore (rain at), 256. 
Snhnli, 47. 
Salt  lakes in Tibet, 53, 55. 
Sangor island, 125, 127, 1x3, l29. 
Saynn, 47. 
Seaaons of rainfall, 250. 
Semipnlntinsk, 53. 
Serpentine, 237. 
Gerpentine rock, 28. 
Shan States (shulle fmm), 395. 
Rharjo, 49. 
Shellifnk, 5 4  I 

Bhigatze, 56. 
Shingwar, 54. 
Siam (plants from), 62 e t  seq. 1 
S~beria,  41. 
Si l l~e t  (rain at)  U7.  
Bilhet (rain at), 254 
Siling, 51. 
Silver (nasay of), 377. 
Sining, 51. 
Sarikul, 60. 
Booty, 127. 
Btanovoi mountninrr, 47. 



Snmy, 46. 
Syr-Daria, 43. 
Tadum (monastery, 47, 66. 
Taimyr peninsnla, 4'2. 
Tashknrgna, 69. 
Teleknl, 42. 
Tengri-noor, 48, 50. 
Thin-Shan, 47. 
Thok-Dikla, &. 
Thok-Talung, 47, 48, 50. 
Thok-Mnroobhoob, 64 
Thak-Nianmo (gold field), 52, 54. 
l'hok-Barkong, 64. 
Thok-Bngyok, 64. 
Thok-Thasung, 64. 
Tingche, 49. 
Tingri-maidan, 68. 
Tipperah (rain in), 247, 259. 
T~xns-Baikal, 47. 
Trans-Chin, 42. 
Tso-Silder, 63. 
Tnmen-Ula, 42. 
Tundras, 47. 
Tnnyachan, 42. 
Udaure, 46. 
Ural, 42, 43. 
Usowri district, 47. 
Viper island, 234. 
Wellesley provinco (birds from) 277. 
Whor (or Hor) country, 50. 
Yablouoi, 47. 
Yakntak, 41. 
Yana, 45. 
Yenisei, 46, 46. 
Ycniseisk, 41. 
Zaisnn, 47. 
Zaskar, 67. 
Zoologioal proviacw, 336. 

Plants. 
Acanthus lencostachyns, 79. 

* ,, longebraoteatne, 79. 
,, Maderaspatemis, 79. 

Acruetichnm, 90. 
Alsodeia longiracemoee, 63. 
Aleuritia, 82. 
Amarella, 229. 
Ammania pygmcee, 76. 

* ,, dentelloidee, 76. 
Amwm Apl~anomyxis, 71. 
,, cucnllate, 72. 
,, Bohituka, 71. 
,, sp t ab i l i s ,  72. 

Aneilema cmenrn, 86. 
,, ochraceum,var.O~thii, 85. 

Anisoptera Bantamenah 65. 

Anisoptera Palembanica, 66. 
Anomianthus hetemntpus, 61. 
Anospornm cophalotea, 84. 

,, monooephslnm, 86. 
Aplectrnm, 84. 
Astropetslnm, 76. 
Asystnaia Neesinna, 79. 

,, Pariehii, 79. 
Atalantia citrifolia, 69. 

,, Yiesionis, 70. 
,, monophylla, 70. 

Bambusa Amahusasna, 86. 
,, Andamanica, 88. 

napem 87. 
,, atter, 87. 
,, anricnlata, 86. 
,, Bitnng, 87. 
,, bmva, 86. 
,, lineata, 86. 
,, nigro-cilinta, 88. 
,, pista, 86. 
,, Rnmphiana, 86. 
,, TLouarsii, 86. 
,, schimstachyoidcs, 89. 
,, vnlprie, 86. 

Barleria longifolia, 78. 
Beesha elegantissima, 90. 
Begonia Malabaria, 76. 

, Roxbnrghii, 77. 
Biophytnm, 68. 
Blepheris boerhaavimfolin, 79. 

,, Maderespateusis, 79. 
Brnasaiopsis Hainla, 77. 

,, palmate, 77. 
Bmwnlowia argentata, 67. 
Bnrsera serrata, 70. 
Calophyllam cymosnm, 64. 

,, plicipes, 64. 
,, pulchemmum, 64. 
,, npectabile, 64. 

Canajera rizyphifolia, 72. 
8 Capperis flavicans, 62. 

,, roydairerolig 62. 
Carapa carnoaa, 72. 

,, obovata, 72. 
Casparea oligocarpa, 77. 
Celastras robustus, 73. 
Chloothamnus chilianthus, 88. 
Chorioarpha aphylla, 85. 
Cipadeaan baacifera, 71. 
Ciaans hastatns, 74. 

pentagone, 74. 
~ i & u  hyatrix, 70. 
,, pspeda, 70. 

Clematis floribonda, 61. * ,, snbumbellata, 61. 
Cnestis flammea, 76. 
,, foliooa, 76. 



Index. 

Cncstis i ~ n e n ,  76. 
,, platnntlin, 76. 
,, ramiflorn, 7fi. 

Connampis diversifolia, 69. 
,, Grifithii, 69. 

Connuma Diepcnhomtii. 76. 
,, mouocarpns, 76. 

Cyperns cannescens, 85. 
,, cophnlotes, 84. 
,, monooephalus, 84. 
,, pnllidus, 85. 

Dmdalncanthus Snlacensia, 78. 
tetragonns, 78. 

Decaschiutia pan.iflora, 66. 
Dendrooalamns, 87. 
Dicostygn~a fnbrile, 64. 
Dicterocarpns Bnndii, 65. 

,, cordifolius, 64. 
,, gmndifolius, 6E. 
,, obtusifolius, 65. 
I, pilosus, 65. 
,, tubemnlntns, 6%. 

Didymochiton, 71. 
Didymoplexis pnllcus, 84. 
Dinochloa Tjnngkorreh, 86. 
Dysoxylon, 71. 

,, Championii, 72. 
Ebermaiera nrgentca, 78. 

,, incnna, 78. 
,, lanoeolata, 78. 
,, trichocephaln, 78. 
,, velutina, 78. 

Echinocarpus murex, 67. 
,, Sigun, 67. 

Elmocarpae floribundus, 68. 
,, Griffithii, 68. 
,, serratus, 68. 
,, Javanicus, 73. 

Erantbemnm Andemonii, 79. 
18 Rlnmei, 79. 
13 crenulntum, 79. 
13 latifolium, 79. 
91 Salacense, 78. 

Erythrox~.lon Burmanicum, 68. 
,, retusnm, 68. 

Evongmue Bnncanns, 73. 
,, GriEthii, 73. 
,, granditlorus, 73. 
,, Sumatranus, 73. 

Fimbristylis nbjicicns, 85. 
,, Amottii, 85. 
,, cylindrocarpn, 65. 
,, shianoides,var Brnc 

stachya, 85. 
Frnnqnevillen major, 84. 
Garcinia fnbrile, 64. 
Gastrodin Hnsscltii, 84. 

,, Javauica, 84. 

Gentiann Jwschkei, "9. 
Gignntcchla~a attcr, 87. 
Glciclicnin dichotomn, 28. 
Globbnr Arracanensis, 83. 

,, spathulata, W 
Gmelinn hystrix, 81. 
Gonocnrynm grncile, 72. 

, Lobbiannm, 72. 
Gordonia oblatn, 64. 
Graptophyllum hortense, 79. 

31 pictnm, 79. 
Growia hetoroclytn, 67. 
Gymuandra borcnlis, 80. 

, globosa, 80. 
,, spectabilie, 80. 

Gymnoptolis, 90. 
Hnrtighesa anpstifolia, 71. 

,, cxcolsa, 71. 
,, mollissims, 71. 

Hclictercs plcbeja, 67. 
Hemingraphis elrgaus, 78. 

,, pnvala, 78. 
IIcminndrina Bornwnsis, 76. 
Hcmionitis lanceolntn, 91. 

, Zollingeri, 90. 
Heynea fruteacens, 72. 

,, quinqnejogn, 72. 
,, Snnintrano, 72. 

Hopea graudiflora, 65. 
Hygrophila lougifolin, 78. 

,, spinosa, 78. 
Hypoxya, 84. 
H gpoxis anrea, 84. 

,, orchioides, 84. 
Hyppocratea anplntn,  73. 
Ilex dnphncpl~ylloides, 72. 
Iscl~urochlon, 86. 
Jmscllkea gentianoides, 229. 
Juaticio flnrxida, 80. 

,, Intifolio, 79. 
,, nnsutn, 79. 
,, nnmmnlariwfolia, 78. 
,, orignnoides, 78. 
,, peploides, 79. 
,, pictn, 79. 
,, quinqunngulwis, 79. 
,, Vnhlii, 79. 
,, onsculosa, 80. 

Kokoonn, 73. 
Kurrimia paniculata, 73. 

,, pulcherrimn, 73. 
,, robusta, 73. 

)no- Lnsiosiphon scandens, 8'7, 63. 
Lolebn, 87. 
Lelebn Rumphiana, 86. 
Lcrnou papeda, 70. 
Lopidngathis Iiyalina. 78, 

I> incurvn, 78. 



Lcptochloa nrceolnba, 86. 
Leptonychia glabra, 67. 

,, heteroclyta, 67. 
Limo tubemsus, 70. 
Limonin citrifolin, 69. 

,, pentrcgyna, 70. 
Linoatoma decnndreem, 83. 

,, pnuciflornm, 83, 
,, scandens, 83. 
,, Siamense, 82, 83. 

Lobolio dapstrioides, 77. 
,, Griffithii, 78. 

Lomatogonium, 230. 
Lonicera glancophylln, 77. 

,, grrtcilis, 77. 
Lnvnnga calophylln, 69. 

,, elentherandm, 69. 
,, aarmentoaa, 69. 

Lycesteria, 77. 
Mallea Rothii, 71. 

,, subscnndens, 71. 
Mangifera foetitla, 75. 

,, Horsficldii, 75. 
,, Indicn, 75. 
,, sylvntica, 75. 

Mantiain spntliulata, 81. 
Marsilee orosn, 90. 

,, qnadrifoliatn, 90. 
Meliosmn simplicifolia, 74. 
Melocanna bracbyclndn, 89. 

,, gracilis, 88. 
,, Knrzii, 89. 
,, lon~cspicnlata, 89. 
,, Zollingeri, 88. 

Milinsa Roxburghiana, 62. 
Misohospora efoliatn, 85. 
Mollugo Glinua, 77. 
Monoceras Griffithii, 68. 

,, holopetale, 68. 
,, leucobotr~um, 68. 
,, odontopetallum. 68. 
,, trichanthera, 68. 

Monosoma, 72. 
h'astus hnmilis, 86. 
Nectandrn, 83. 
Nelsonia campostris, 78. 

origanoides, 78. 
,, tomentosa, 78. 

Nothocnestis Snmatrann, 73. 
Olax Somatma,  72. 
Ophelia, 229. 
Ornitrophe Aporetica, 74. 

8 Oxnlis gmcileuta, 68. 
,, sensitivn, 68. 

Orythenanthern nigro-ciliatn, 88. 
Pachygone dasycnrpa, 62. 

,, ovatn, 62. 
Panax pnlmatnm, 77. 

Pandanophyllum costatnm, 85. 
Papedn Rumphii, 70. 
Paramipya citrifolia, 69. 
Parashorca (n. Ron .) 65. 

,, lt~cidn, 66. 
+ ,, stellnta, 66. 

Pentacme snnvis, 66 
Phmanthus dioicus, 62. 

,, nutans, 62. 
Phlcbocnbymna, 72. 
Phlubochitnm extensom, 75. 
Phlogncanthns insignis, 79. 

BP thyrsiflorus, 80. 
Platen Griffithsiaua, 72. 

,, Lobbinna, 72. 
Polygnla arvensis, 63. 

,, ciliatn, 64,. 
,, elegnns, 6 t .  
,, clongnta, 6 b. 
,, orioptern, 63. 
,, glomerntn, 63. 
,, Hegneann, 64. 
,, Javana, 6L. 
,, Khaspana, 64. 
,, macrostycha, 6%. 
,, Pcmica, 61. 
,, msmarinifolia, 63. 
,, triflorn, 63. 
, Vahliann, 63. 
,, Wightiann, 64. 

Prirnnla imperialis, 89. 
,, prolifora, 82. 
,, rotnndifolia, 81. 

Psilma Dalbergioidcs, 83. 
Pyrospernum calophyllurn, 73. 
Rhinacnnthus comnnie, 79. 

,, nasutn, 79. 
Robergia hirsnta, 76. 
Rotala, 76. 
Rourea ncutipetaln, 76. 
,, dasyphylla, 76. 
,, diveraifolia, 69. 
,, snntnloides, 75. 

Roydsia suaveolcns, 6%. 
Rucllia flnva, 78. 

,, pavala, 78. 
Sabin floribundn, 74. 
Balvinia elegnns, 90. 

,, nntnns, 90. 
,, verticillnta, '30. 

Bchima crcnata, 6 1. 
,, oblntn, 64. 

Schizochiton, 71. 
Bchizostacbyum brachyalndum, 89. 

91 chiliunthum, 8s. 
~ ~ c ~ n t i ~ s i m u r r ~ , ~ .  

81 lo~lgisl~ioulntuw,b~. 
3) Zollingeri, 88. 



Schmiedelia aporetica, 7 4  
Scirpodendron, 85. 
Scleroetylis, 70. 
Selnginella aristata, 91. 

,, Belangeri, 91. ,, imbricata, 91. 
,, Junghunninnn, 91. 
,, aemicordata, 91. 
,, tenelln, 91. 

Semecnrpus acominatns, 75. 
Shorea leucobotrya, 65. 

,, longisperma, 66. 
,, lucida, 66. 
,, obtusa, 65. 
,, Siamensis, 66. 

Smithin dichotorna, 86. 
Strobilanthes flava, 78. 

,, scnbra, 78. 
Swintonia Griffithii, 75. 

,, Schwenkii, 75. 
Synaptea (gcn.,) G5. 

,, Bantcrmensis, 65. 
,, grandiflore, 65. 

Suunptea odorata, 65. 
Tapiria hirsnta, 75. 
Teinoatnchyum attenuatum, 89. 

I schizostachyoidcs, 89. 
Ternstraomia mncrocarpn, 64. 

,, Penangana, 64. 
Tinomiacium phytoorenoides, 62. 

,, phyrrhobotryum, 62. 
Tmniochlmna acutipetrrla, 70. 

,, Diepenhorstii, 76. 
,, GriBitl~ii, 76. 

Trentepholia bifoliata, 85 
Triphnsia snrnientosa, 69. 
Troostwyckin siugul~wis, 76. 
Tryphera prostrata, 77. 
Uvaria cordnts, 61. 

,, Hamiltoni, 61. 
,, heterocarpa, 61. 
,, mncrophylla, 61. 
,, ovalifolia, 61. 

Vatica Chineneis, 65. 
Vitia cinnnmomea, 74. 
,, elegnna, 74. 
,, glnbcrrimn, 74. 
,, pentogona, 74. 
,, rcpens, 74. 

Walsura tricl~ostemon, 72. 
,, villose, 72. 

Xanthochymua, 64. 
I S  pictorius, 6+ 

Zanthoxylon eoneurnm, 69. 
Ziryphns cnlophylla, 73. 

,, glaber, 73. 
,, Horsficldii, 73. 

ornnta, 73. 

Invertebrate Animals. 
Achatina Arcae, 21. 
Acteou coccinnta, 36. I 
Achntina fulicn, 413. 4 

,, fulva, ill. 
,, Fairbanti, 21. 
,, , hebcs, 21. 
,, pnntl~ertl, 414. 
,, Theobaldianq 305. 

Alma, 413. 
Alycreus amphora, 397. 

* ,, bifrons, 396. 
,, cuculatus, 396. 

* ,, Feddeniauus, 397. 
, grnphicus, 393. 
,, lngrami, 7. 
,, sculptilis, 24. 

Amuioola cincta, 402. 
Bithinia Nassa, 402. 
Blnnfordia, 402. 
Bulimus albizonatua, 19. 

,, Calcadeusis, 18. 
,, clarulinus, 408. 
,, gracilis, 23, 409. 
,, int.ermodios, 19. 
,, Nil*ricua, 18, 24. 
,, Niligiricus, 395. 
,, sonustus, 410. 
,, vicariua, 18, 395. 

Cerithium alveolus, 36. 
,, Traillii, 36. 

Conua marchionatas, 36. 
,, mnstcli~lus, 36. 
,, mnntus, 36. 

Corbia firnbriata, 37. 
Cremni~bntes, 11. 
Crerunoconchus carinlrtns, 12. 

I, 
IS couicus, 10. 
21 car. canalicul;it~lli, 

11. 
11 Syhndren~is, 11. 

Cyclostoma firnbrintu~u, 414. 
* ,, Ilinduorum, 1%. 

,, tricnrinatum, 414. 
Cypma nnnulnta, 36. 

,, helvola, 36. 
,, pollis serpentis. 36. 

* Diplomlnatiun nffiuis. 998. 1 

,, Dlnufordinna, 2,7. 
c ,, dcprossa, 2. 

,, diplocheilus, 5. 
,, gibboso, 6. 

c ,, insignia, 6. 
,, Jaiutiaca, 4. 

• ,, Jn t ingr~nq ...... I .  8. 
,, pachycheilus, 2, 5, 7. 

I, 
1, parvulo, 5. 



Diplommntina polypleuris, 4. 
,, pollola, 398. 

t ,, pnpmforrnie, 898. 
,, Puppensis, 4. 

I ,, Bnlviniana, 398. 
,, scalaroidea, 399. 
,, semiecnlpta, 2. ,, Shorfniensis, 3. 
,, tumida, 6. 

Dorca~in, 44% 
Elcctrn, 22. 
Enrien bicolor, 409. 

,, stcnop~lis ,  24. 
Enrhelus foveolatua, 36. 
Gibbus bncillns, 410. 

, Bonr~nignati, 410. 
,, callifor, All. 
,, cylindmlla, 411. 
,, Deshnyeai, 411. 
,, funiculns, 410. 
,, interscctn, 409. 
,, turgidulus, 411. 
,, uvula, 411. 
,, voraipolis, 410. 

Gibbnlino, 409. 
, , Dupontinne, 410. 
,, striatacostta, 411. 

Glessnla, 22. 
,, filosa, 19. 
,, hobes, 21. 
,, Jerdoni, 20. 
r, lyrata, 20. ,, var. Mnthernnicu, 21. 
,, pulls, 21. 

* ,, n g n b ,  20. 
,, Binghwensis, 19. 
,, Tamulica, 22 
,, Tornensis, 22. 

Heliarion, 400. 
Hc.licolimax, 4J1. 
ll clix nnsorina, 395. 
,, Barclnyi, 404. 
,, Blanfordi, 395. 
,, Borbonica, 404 
,, mlntnra,  403. 
,, consepta, 396. 
,, delibrato, 305. 
,, detects, 404. 
,, Endeli, 404. 
,, Frnppieri, 404. 
,, gmtnlator, 395. 
,, helicifera, 395. 
,, Huttoni, 395. 
,, imperfoctn, 404 

* ,, mncromphnlus, 17. 
,, octhoplnr, 23. 
,, Oldhamii, 895. 
,, Pinocis, 18. 

Helix proletnrie, 406. 
,, Salazionais, 405. 
,, sanis, 395. 
,, setiliris 404.. 
,, siniilnris, 395, 404. 
,, Vinsoni, 404. 

Hemicnrd~nm cardisas, 37. 
Homiplectn, 16. 
Hyalinrm Maillnrdi, 413. 

* Jerdonia Phnyrei, 396. 
= * L~thoglyphua Mnrtabanensis, 402. 

Lithotis, 23. 
Mitrn crnentatn, 36. 
,, exasperah, 36. 
,, flammigera, 36. 
,, Gruneri, 36. 
,, plicata, 36. 
,, somifasciato, 36. 

Murex adunco-epinous, 36. 
, niyrispinosns, 36. 

Nnnina aoerra, 15. 
,, apicatn, 16. 
,, nrgontca, 44%. * ,, Atamneneis, 401. 
,, atrigin, 395. 

* ,, Anstani, 15. 
,, cacuminifora, 16. 

* ,, Cherrneneis, 14. 
* ,, falcate, 15. 

,, Geoffreyi, 405. 
* ,, Gordemoyi, M S .  

,, Himalayann, 17. 
,, hyphnsma, 17. ,, irnmerita, 18. 

* ,, i~nplicatn, 406. - 
,, indice, 1G. 
,, infula, 395. 
,, interruptn, 17. ,, koondnensis, 16. 
,, linophora, 406. 
,, Mailardi, 406.. 
,, nitelln, 405, 407. 
,, planiu~cula, 24. 
,, plicntuln, 13. 
,, pollnx, 13. 
,, proletaria, 407. 
,, prruturnidir, 4438. 
,, rirnicola, 2 i. 
,, rnbellocincta, 1 t .  
,, somicorina, 407. 
,, sur ru l~~,  15. 
,, Gl~iplayi, 16. 
,, snbj,jccu\, 14. 
,, virginin, 405. 
,, vitr~noides, 395. 

K;l tica albcsoens, 37. 
,, albuln, 36. 
,, mtellifera, 87. 



Natioa globom, 87. Tectnta Borneensis, 36. ,, livida, 37. Tellina rhomboidee, 37. 
,, mammilla, 36. Tornatellina oernica, 412. 

Nerita albicilla, 36. T m h n s  feneatratne, 36. 
,, polila, 86. Tropidophorn, 413. 

Omphelotropis Borbonica, 414. Venna allinis, 37. 
11 expansilobre, 414. ,, slabastrum, 37. 
2, Morleti, 413. Vertigo Borbonica, 412. 
8s pictnrata, 414. ,, incerta, 412. 

rubens, 413. ,, pnpnla, 411. 
Opeas, 401. .* Vitrina Atarancnds, 401. 
,, clavnlina, 408. ,, nnriforniia, 401. 
,, grecilis, 408. ,, Borbonim, 414, 
,, hlanritians, 408. * ,, venusta, 400. 
,, Walkeri. 395. 

Opisthoporus Gordoni. 399. - 
0ioporna clsnilnm, 12. 

,, Hinduomm, 12. 
Pagodella, 412. 

,, ventricosa, 412. 
Pslndomua labiosa, 402. 

,, ornnta, 10. 
~eticulnta, 9. 

,, rotunda, 10. 
,, stepl~anns, 10. 

Philopotnniis ~lol~nloens, 10. 
Phoa Blai~~villei, 36. 
Ylectopylis, 17. 
Pleurotoma nbbreviaba, 36. 

,, tigrina, 36. 
Polydonta incarnata, 36. 
Pupina imbricifera, 7. 
Pnrpprs bitnbercnlaria, 36. 

mnsim, 36. 
,, tnbercnlata, 86. 

w Pupa fartoidea, 400. 
,, Salviniana, 400. 
,, versipolis, 410. 

Pyramidella auris-oati, 87. 
Rapa papymma, 86. 
Beptinaria, 418. 
seaam, 431. 
spiracnlnm Avannm, 399. 

,, Gordoni, 399. 
Spiraxis hebes, 22. 
stenogyra clavnlina, 408. 

,, gracilia, 22. 
,, terebralis, 401. 

Strombna colnmba, 36. 
Buccinea australis, 413. 

,, dancina, 23 
,, Girnarica, 23. 

* ,, Mascarensis, 41%. ,, mtilans, 23. 
,, mpicola, 23. 
,, striatn, 413. ,, tumida, 23. 
,, var. enbcostulate, 23. 

Vertebrate Animals. 
Ablabes collnris, 184. 4 

,, meln~~ocopl~alns, 183. 
,, h-icobnrionsis, 184. 
,, Rnpp~i, 184. 
,, sapitta~.ins, 185. 

Abrornia alboplaris, 271. 
,, polyogenys, 107. 
,, xautlioschistos, 107. 

Acanthylia cauduta, 99. 
,, sylvatica, 114. 

Accipiter nisna, 265. 
Aceros NipaIensis, 95. 
Acridotheres fuscns, 271. 

,, tristie, 110. 
Arrocephalns ryicolus, 270. 

,, brnuneaceus, 119, 4 
,, dometorum, 4i0. 

Actinodnra ? Egertoni, 10% 
Actitis glareola, 273. 

,, hppolcncns, 273. 
,, ochmpns, 273. 

Bgiali tk Lescheonnltii, 273. 
,, minutus, 29, 34. 
,, Philippenais, 39, 278. 

Bthopyga e n p e n ,  300. 
,, Lothanli, 298. 
,, miles, 98. 
,, myaticnlin, 298. 
,, Nipoleosia, 98. 
,, Baturnta, 98. 
,, sipamja, 298. I 

A p m a  annectans, 369. 
Agrodrorna cinuamomeo, 119. 

,, griseo-mfescans, 119. 
,, siniilis, 119. 
,, sordida, 119. 

Alandn gulgnla, 120. 
,, gulplensis, 120. 
,, Malabarica, 119. 

A l d o  Bengalensis, 96,297. 



A l c i p p o  Bmcei, 122. Bsbutns Isidorei, 287. 
,, Nipaionsia, 103, 122. Rncco frontalis, 288. 
,, poiocephala, 122. ,, Lathami, 289. 

A l c n r n s  striatus, 106. ,, Malacconsis, 288. 
Allo t r ius  mnoharbns, 108. ,, quadricolor, 288 
Ambnas is  Dussumieri, 35. Bnchanga indermedia, 322. 
A n a s  pmcilorhyncha, 275. Bodytee viridis, 271. 
Anas tomus  oscitana, 275. Bufo gymnanchen, 156. 
Anor t inns  carinatus, 96. ,, isos, 156. 

guloritns, 96. ,, melanostictne, 165, 156. 
* h s d k a ,  152. ,, spinipes, 166. * Ponangenaie, 152. ,, viridis, 155. 

~ n i b r e ~ t o a ,  301. Bonprus  ommlaas, 374 
, ~ p .  98. Bnphos coromandus, 274. 

A n t h o s  ceroinus, 108. Bntorides Javnnica, 274. 
Aqui la  hnstntn, 265. Cabrita, 349. 
Arachnechthrn Asintic*, 268. ,, brunnea, 345, 350. 

8s h m s x i l a r i a ,  801. ,, Jordoni, 348, 350. 
9 jugularis, 30 L. ,, Leschenanltii, 316. 

Arachnotbern latirostris, 308. Cabritopaia, 348. 
,, magna, 98, 300. Calronas Nicobariog 32. 
,, modesta, 302. Calluls pulchrn, 376. 
,, pnsilln, 267. Cnlliope Knmtschntkensis, 270. 

Arboricola atrognlaris, 273. ,, pcctornlis, 270. 
,, mfogolnris, 273. Callcphis intostinslie, 212. 

Ardea cineres, 274. Cnlornia cantor, 326. 
,, conwlor, 34. Caloaanrn, 319. 
,, leucoptera, 34. Leaohenanltii, 345,350. 
,, pnrpuroa, 274. ~ a l o & a  mmyatecens, 177. 

Ardoola leucoptern, 273. ,, Rauxii, 373. 
Ardetta cinamonnea, 274. ,, versicolor, 364, 369. 

,, tluvicollis, 274. Cnloola pulchra, 155. 
,, Sinensis, 274. Calyptomeua viridis, 284 

Artamus fuscus, 100. Cantor chalybens, 326. ,, leucogaster, 241. Cantoria Daysnu, 208. 
,, leucopygialie, 251. Cnonaus olivacea, 137. 

Arnndinax olivaceus, 270. Cnpi-imulgos nlbonotntos, 266. 
Astnr trivirgatus, 98. 2, macroums, 28". 
Athene Bmma, 94. Carxnx hippos, 35. 

,, cucnloides, 91. Carettu s q u n n ~ ~ ~ t a ,  137. 
Athorinn Forsknlii, 35. Carpophaya B u e a ,  var. Nicobari- 
Bngurius P~rrrellii, 37. ca, 32. 
Bangurus orernlous, 209. ,, bicolor, 32. 
B w n  lophotes, 93. ,, ins ip i s ,  111. 
Bellia, 227. ,, insolaris, 32. 
Bhringa romifer, 268. ,, myris~icivcra, 32. 
Bmohypodius, 317. ,, sylvatica, 219, 272. 

9 ,  mclanocephalus, 31G. ,, vxr. Xicobsriw, 32. 
tristis, 316. Casarca mtila, 275. 

Bmchyptornne anruntins, 267. Coblepyris culminntns, 32 1. 
Bmchypteryx crurnlis, 102. Cocropsis rafulo, 115. 

,, hyperythra, 102. Ccloopicus porphyromelas, 293. 
,, nigrocnpitata, 308. Centropus Audnmnnonsia, 2 1.1. 
,, nib~ognlaria, 308. ,, rufipennis, 241, 267. 
,, Nipnlensie, 102. ,, viridis, 98. 

Bronchocele oriatatelln, 138, 173. C o r b e m  rhpchope.  206. 
,, jubxta, 179. Cerylo rndis, 96. 
,, mcluccana, 179. Ceyx tridactyls, 295- 



Chalmphnps I n d i a ,  32,112, 331. 
Chmmorornis leucoccyl~alq 106. 
Chaptia mnea, 100. 
Charndrius longipoa, 273. 
Charasia dorsalis, 368. 
Chatarrhma Earlei, 269. 
Chatoissus chwunda, 35. 
Chmtoruis striatue, 270 
Chanlelasmus streperua, 275. 
Cholidornyx hypoxantha, 1W. 
Cholonin imbricata, 138. 

,, virgata, 138. 
Chottusia inornab, 273. 
Chloropsis, 313. 
Chrisopicoides, 289. 
Chrisowlaptea solhueus, 07. 
Cl~rysonotus, 289. 
Chrysopelea ornata, 194 

,, rubescens, 195. 
Chrysophlegma chlorolophus, 97. 

I S  flavinuchn, 97. 
11 M a l w c e n ~ ~ s ,  292. 
2, mentalis, 292. 

Circas cyancns, 114. 
,, melanoleucns, 114, 266. 
,, Gwainsonii, 114, 265. 

Ciaaa Sinensis, 109. 
Cistiwla achmniwla, 107. 
Cittacincla macrura, 3%. 
Clupoa Neohowii, 35. 
Colabatea sulphnren, 108. 
Coluber semifascistus, 188. 
Columba intormedia, 272. 

,, sinica, 333. 
,, viridis, 330. 

Composoma Hodgaoni, 189. 
,, nielauurum, 188. 
,, radiatum, 187. 
,, somifasinta, 188. 

Copsyohas Mindanensis, 32L 
,, eaularis, lc6. 

Coracins a n i s ,  95 
Comua Andamanensis, 242. 

,, culminntus, 242. 
,, splendeos, 242. 

Corydalla Bichardi, 108. 
,, rufula, 108. 
,, etriolata, 108. 

Corydon Sumntranns, 285 
Coryphophylnx Maxituiliani, 180. 
Cotyle sinensis, 266. 
Criniger flaveolus, 106. 

,, gnlaris, 315. 
Crocopne plmnicopterus, 272. 

,, viridifmns, 11 1. 
Cryptolopha cinoreocapilla, 100. 
Cnculns canorus, 267. 

Cuculns mioroptorns, 267. 
,, striatus, 98, 267. 

Culicipeta Burkii, 107. 
Cumorins Gnllicus, 116. 
Cyanecuia Suecica, 2i0. 
Cyauops bsintica, 98. 

,, chrysopogon, 287. 
,, cynnotis, 98. 
,, Franklinii, 98. 
,, mysticophnnea, 2% 
,, versicolor, 237. 

Cylindmphis mnculatus, 183. 
,, rufns, 183. 

Cymblrhynchue macrorhyncbus,?~ 
Cyuoplris rnalabaricus, 3i3. 
Cyor~lis Jerdoni, 113. 

,, n~ngnirostris, 100. 
,, rubeculoidcs, 113. 
,, ruficanda, 268. 
,, Tickellim, 113. 

C selus batassiensia, 94. 
yP .. tectorurn. 94. 

Dacolo pulchelltr, 297. 
DorniareLta concolor, 34, 2t3. 1 
~ e n d ~ o c h o l i d o n  curonnta, 114. 
Dendrocitta Bayleyi, 2$3. 

II mfa, 119. 
I I  Sineusis, 110. 

Dendrocggna awsnre, 275. 
Dcudrophila frontalis, 99. 
Dendrophis caudilineats, 194. 

,, picta, 193,373. I 
Dicmum chrysorhtoum, 303. 

,, coccinenm, 99, 3U3. 
,, crnentatum, 303. 
,, minimum, 268. I I 

,, trigonostigma, 303. 
Dicrnrns ciueraceus, 322. 

,, intormedius, 32%. 
,, longicaadntus, 100. 
,, longus, 99. 

Diplopelma cornaticnm, 154. 
Dipew bubnlina, 199. 
,, Ceyloneneis, 200. 
,, hexagonotus, 198. 
,, mnltifirsciata, 199. 
,, nigromarginata, 199. 
,, trigonate, 199. 

Dissemurus sfinis, 323. 
,, Malayousis, 322. 

Bangoouer~sis, 322. 
,, setifer, 312. 

Dong (= Yak), 64. 
Draco reticnlatus, 188. 



Draco volans, 182. 
Drymocntsphns fuscocapillus, 308. 

33 nigrocapitatua, 3U8. 
Drymoipus iuornatns, 107. 
D~ymophila vclatn, 323. 
Edoliua sp., 241. 
,, Malaycusis, 241. 
,, paradiseus, 100, 322. 

Emberiza hortulana, 121. 
,, Huttoui, 121. 
,, pusilla, 272. 
,, spodocephnla, 272. 

Emyda granoaa, 343. 
,, vittatn, 343. 

Emye craasicollis, 227. 
* ,, tectum, var. intermedia, 339. 

Euggstoma cnrnnticum, 154. 
Enl~ydrina Bengalenais, 213. 

,, schistosa, 213. 
,, T'nlr~kudycu, 213. 

Enicurns immnculucus, 107. 
,, muculntus, 107, 
,, nigrifrons, 107. 

Ephinltes Lempigi, 33. 
,, peuuatus, 93. 

Erpornis xnntholeuca, 105. 
Erythrosterna acorunus, 116. 

~t leucura, 101. 
,) mnculata, 116. 
31 perva, 116. 

pusilla, 268. 
Eudynamys orientnl~s, 98, 287. 
Eulnbes Andamanensis, 31,242,327. 
,, intermedia, 110, 326. 
,, Javaueuais, 326. 

Eumeces, 174. 
,, Bowriugii, 177. 
,, iudicua, 175. 

Eumyas mclnnops, 100. 
Eupetea macrocercoa, 305. 
Euprcpes Bcddomci, 354. 

,, carinatus, 169, 3% 
,, innotatus, 364. 
,, macrotie, 138, 171. 
,, mncularius, 358. 
,, multicariuatns, 356. 
,, olivaceos, 172. 
,, Petersi, 355. 
,, rnfescens, 169. 
,, Sebm, 355. 
,, septemlineatna, 360. 
,, trilinoatus, 354. 

Eurylnimua ochromnlos, 286. 
Euspiza aureola, 272. 
Exfslcatorin Chinensis, 273. 
Balciuellus ignens, 276. 
Frnncolinus sp., 121. 
Gallinago gallinnla, 273. 

Gallinago stcnnra, 273. 
,, scolopncinua, 273. 

Gallinula chloropns, 274. 
,, phmnicnra, 274. 

Gallophasis Horsfieldii, 272. 
Gallns ferruginens, 272, 333. 
,, Sonerati, 116. 

Gamsorhynchua rnfulns, 269. 
Gar& gularia, 269. 
,, leucocephalns, 104. 
,, moniliger, 104. 
,, pectoralis, 104. 
,, ruficollis, 269. 

Gecinns occipitalis, 267. 
Gecko caracul, 164. 
,, ohameleon, 162. 
,, chuus, 164. 
,, guttatue, 160. 
,, Hnrriuti, 183. 
,, pnrdus, 164. 
,, Smithii, 161. 
,, stelltor, 160. 
,, tigris, 165. 
,, Verrnuxi, 160. 
,, Tytleri, 164, 

Geocichla nlbobwlaris, 31. 
,, oitriun, 118, 268. 
,, cyanotn, 118. 
,, inuotntn, 31. 
,, modeatn, 306. 

Geophila strinta, 339. 
Glareola lac& 273. 
Goniosoma oxyccphalnm, 193. 
Grrtoula dubia, 327. 

,, intermcdin, 31. 
,, Javnnn, 31. 

Grnucnlue Macei, 99. 
Grnculus cnrbo, 275. 

,, Javnnicna, 275. 
Gymnodactylus Dcccancnsis, 373. 

22 pulchellos, 168. 
variegatus, 167. 

* G p n o p s ,  351. 
Ummntornis cheeln, 240. 
Hmmntoapizn Sipahi, 110. 
Halcyon utricapillus, 296, 240. 

,, Coromnndelicus, 296. 
,, fuscue, 240, 266, 296. 
,, gularis, 297. 
,, Gurial, 95. 
,, occipitalis, 31. 

Halinatur indw, 93. 
Halimtus fulvivcnter, 265. 

,, leucogaster, 30. 
Halys himslayanus, 226. 
Hero aapara, 37. ,, Buchauani, 37. 

carnatica, 37. 



Hara conts, 87. 
,, filamentom, 87. 

+ ,, Jordoni, 39. 
Harpwtes Diardi, 283. 

,, fnacintue, 284. 
,, Hodgsoni, 95. 
,, Kasumba, 283. 

Hemicholidon fuliginosus, 100. - Honricircus brnnneus, 291.. 
Hemidactylus nuruntincue, 364. 

,, Bollii, 36%. 
,, Bcrdmorci, 363. 
,, Coctioi, 36t, 165. 
,, freuntm, Ifii. 
,, gnroilia, 362. 
,, Kolnertii, 364. 
,, mncnlntua, 164, 361. 
,, mnrmorntus, 863. 
,, snblmris, 364. 

Hcmilophne Fcddeni, 291. 
,, Hodguoiri, 291. 
,, Javoneis, 290. 
,, validna, 291. 

Hemipns, 321. 
,, capitalis, 99. 

Hemixos flnvula, 106. 
Honicurna Chinousis, 304. 

,, rnficnpillus, 304 
Herodia egrcttoides, 274. 
,, Andnmanensis, 243. 

H i e m  cmrulcscens, 281. 
,, eutolmus, 282. 
,, fiingillnrius, 281. 
,, melauoleucos, 265. 

Hinulin indico, 156. 
,, mnculnta, 174. 

Himantopus cnndidus, 274. 
Hipistcs hydrinns, 207. 
Hirnndo dauricn, 266, 116. 

,, erythrupy+, 115. 
,, fluvicola, 113, 116. 
,, mficeps, 115. 
,, rustica, 91. 

Hoploptorus veutrnlie, 273. 
LTorornis flnviventris, l0G. 
IIoubnra Mncquooni, 116. 
Hydrobats, 305. 

,, Asintica, 102. 
Hydrochclidon Iudica, 275. 
Hydrocissa nlbirostris, 266. 

comnata, 266. 
Hydrodipsna elapiformis, 208. 
FIydropliasinnne chirnrgus, 274. 
H y d i ~ r n i s  Nipalensis, 101. 
Hydrosaurna salvntor, 137. 
Iiydrns Valnkadycn, 214. 
Hylornna mncnlnria, 149. 

,, Nieobruionsis, 150. 

IIylorsna erpthma, 148. 
,, tompornlie, 162. 
,, Tytlcri, 148. 

Hypsipetes McClcllandi, 106. 
,, Nicobnriensis, 31. 
,, concolor, 106. 
,, virescens, 31. 

Hypsirhina plumbon, 206. 
Ianthin cyanurn, 106. 

,, hyporithra, 106. 
1010 viroscens, 270. 
Iorn innotntn, 309. 
,, Lnfrcsnayi, 309. 
,, u c ~ p n l ~ ~ r i e ,  312. 
,, t ~ p h i n ,  117, 310. 
,, Zcylonica, 117, 310. 

Ircna cynnca, 319. 
,, 3lalnyensis, 318. 
,, puelln, 106, 212, 318. 

turcosa, 319. 
C d u s  opistorhodna, 153. 
Ixidis, 317. 
,, cyanivontris, 316. 

Ixoa flnvesccns, 106. 
,, motnllicns, 316. 
,, phmoccphalus, 315. 

Ixnlns flnvicollis, 109. 
,, occipitnlis, 109. 
,, striatus, 109. 

Ketnpn Ceylononsis, 266. 
Lagcnoplnstes, 113. 
Lanius arcnarius, 99. 
,, mniceps, 117. 
,, criatntus, 268. 
,, erythronotns, 117, 265. 
,, mngnirostris, 320. 
,, nigriceps, 268. 
,, strigntns, 320. ,, Lucionousis, 319. 
,, tephronotus, 99, 117. 

Loiophila aunectans, 109. 
Leiothrir nrgontauris, 109. 
Lencocerca fuscoventris, 100. 

,, leoco&wtcr, 116. 
Leptocoma ~oylnuicn, 267. 
Limnnetus nivcns, 93. 
Liasonoto mwulata, 154. 
Lobivnncllus Qoensis, 273. 
Locustella corthiola, 2iO. 
Loplrocitta galericulatn, 32 5. 
Lophospiza, 92. 
Loriculus ba lp lns ,  282. 

, vernalis, 97. 
Loxia formbenea, 329. 
,, fcrruginosn, 329. 

Lycodon anlicus, 201, 3i3. 
,, ophiteoidea, 204. 
,, etriatus, 200. 



Index. 429 

Lygosoma, 138. 
Lymnodgtes, 149. 
Mabouya agilis, 174. 

, Jerdoninna, 172. 
Mnbouin maculata, 175 
BI~chlolophns spilinotus, 109. 
hlucropyg4a Aniboniensis, 331. 

,, roficcps, 331. 
,, rufipennis, 32. 
,, tusalia, 112. 

Malncopteron, 307. 
Megnlaimn Hodgsoni, 98. 

,, virens, 97. 
Moyalorhynchua IInyii, 289. 

9 ,  spinosns, 289. 
DIc~alurns palustris, 269. 
Blcgupicus Irucognster, 290. 
BIcg:ipo(lins Nicobnriensis, 32. 
Meiglyptcs mnrginntus, 294. 

,, pectoralis, 294. 
,, tristis, 294. 

Melanochlora sultanea, 109, 325. 
Blergus castor, 275. 
M e w p  Philippensis, 304. 

,, qninticolor, 266. 
,, viridis, 95. 

Mernla bonlbonl, 102. 
,, castanea, 268. 

Idetopidius indicus, 274. 
Micmpternns bodius, 293. 

,, brachynms, 293. 
,, phaioceps, 267. 

Yicmtnrsus melanoleucos, 316. 
Milvns Govindn, 93. 

,, melnnotes, 114. 
M i d a  aastaniceps, 109. 

cineren, 109. 
Mirafra Assamicn, 272. 
Idixornia nigricollis, 308. ,, robricapillua, 103. 
Mocoa Sikimensia, 175. 
Motncilla Inzoniensia, 108. 
Mimtarsna,  317. 
Yyiagra nzuron, 32-I., 31, 100. 

,, coernlea, 31. 
Myiomela leucurn, 106. 
Dlyiphotlus Temminckii, 102. 
Muellonpicus, 290. 

31 IIotlgii, 241. 
Myzanthe ignipectus, 9Y. 
Munia acnticauda, 27 1, 330. 
,, ferruginoeg 329. 
,, leuconote, 242. ,, malabarica, 36. 
,, Malacce. 329. 
,, Maya, 329. 
,, rubronigm, 110,329. 
,, Binonsia, 329. 

Munis striata, 242. 
,, nndulnta, 119. 

Muscicapa pecto~-alis, 324. 
Df uscicapuln supemiliaria, 116. 
Nuja tripudions, 873, 211. 
Naultinns, 167. 
Nectarinin Hasseltii, 300. 

,, Javsnicn, 301. 
,, lepicla, 301. 
,, mnlnccensis, 301. 
,, pectoralis, 31, 241. 
,, Phnyrci, 300. 

Nectarophila Brnsiliana, 300. 
,, Yalaccensis, 301. 

Nettapus Coromandelliauus, 275. 
Niltava grandis, 101. 
,, hhcgrigorim, 101. 
,, sundarn, 101. 

Ninox sp.. 211 1. 

,, affinis, 240. 
,, scutcllntue, 240, 266. 

Numenius phmnpus, 33. 
Orlychopriou mclanuchen, 34,243. 
Opll~ops, 350. 
Ophic~phugus elnps, 210. 
Opliiops Jerdoni, 353. 

,, micmlepis, 351. 
Oreociucla dunme, 118, 268. 

,, mollissirnu, 103. 
Oriolus castanopterus, 317. 
,, mncmnrns, 31. 
,, molnnocephnlns, 31, 106, 
,, Trnillii, 106. [ll8. 
,, xnnthonotua, 317. 
,, Zeylonensis, 118. 

Omaates cinclorhynchns, 118. 
,, ergthrogastru, 2GS. 

Orthotomus comnatns, 107. 
,, longicaucln, 271. 

Ortygoniis gnlaris, 273. 
Osmotremn, 330. 

,, hicincta, 272. 
,, Phnyrei, 111. 

Otocompm emoriu, 117. 
,, fuscicaud:~tn, 117. 
,, jocosn, l(16, 117, 242. 
,, lcucotis, 117. 
,, monticolus, 106. 

Otogyps cnlvns, 265. 
Ovis nmmou, 54. 
Palmornis erythrogenys, 30, 211. 

,, Nicobaricua, 30, 241. 
,, m B ,  97. ,, sohisticops, 97. 
,, torquatus, 2M. 

Pangshura, 339. 
flnvivonter, 842. 

,, Smithii, 342. 



Parigahnm tectnm, 339. Pimelodm hrun, 37. 
,, tantoria, 340. ,, itckem, 37. 

Paradoxornis fiavirostris, 268. Pipastoe agilis, 108. 
,, gularia, 103. P i t h  m i n e s ,  305. 

P a n s  cinerem, 119, 271. ,, p n n t i n a ,  305. 
Parnor Indious, 272. Planestlcue atrogularis, 103. 
Panscritn myctcrizans, 373. ,, ruficollis, 102. 
Pandion haliatus, 265. Plnturua Fisclreri, 138. 
Pavo cr~status, 272. ,, laticauclatus, 138. 
Pelamis bicolor, 138, 214. P1ntycep.s sernifnsciatua, 188. 

,, platnrus, 138, 214. Plestiodon, 174. 
Polornenm, 308. Plocous btrya, 110. 

,, nlficepa, 103. ,, bengnleneis, 271. 
Peripia Cantoris, 163. Plotus mclsnopstcr, 275. 

,, Peronii, 163. . Pnoepyga cnndata, 101. 
Periarocotue Antlamanensis, 323. ,, longicandnta, 101. 

,, brev~rostris, 99. ,, pusillrr, 101. 
,, elrjinns, 323. ,, squamatn, 101. 
,, fla~rrureus, 99, 323. Poliaetos ichthpmtm, 265. 
,, igueus, 383. * Polypedntes fIaschei~nus, 1-17. 
$ 9  peregrinns, 268. ,, maculutns, 148, 3%. 
,, princepa, 323. Polpphasia tennirostrie, 98. 
2s roseus, 99. Polgplectron biculcaretnm, 333. 
,, solaris, 99. tibctannm, 27%. 
,, sprciosus, 99, 323. Pomacentrus pullctatua, 35. 

Pemnticns papil'Iosus, 275. Yomatorhinns, 308. 
Petrocoesyphus qaneus,  102. ,, erpthropnyslOl., 269. 

,, cnrvirostris, 286. ,, leucogaster, 4G9. 
,, Snn~ntrauus, 2 46. , WClellandi, 1U3. 
,, viridirostris, a87. ,, Phaprei, 103. 

Phaiopicns prctornlis, 295. ,, schlsticcps, 103. 
,, trrstis, 294. Porphyrio polyocepl~nlus, 274. 

Phronicophaus Diardi, 256. Prarincola ferrea, 270. 
Pl~clsumo Andamanense, 162. ,, indica, 106, 2G. 
Philinopns jumbu, 330. ,, leuoura, 470. 
Philentoma velata, 323. Prinia flaviventria, 271. 
Phayrea isnbellina, 196. Propasscr rhodocbrous, 110. 
Phryniscus, 162. Psammophis condnnurua, 1%. 
Pl~yllornis aurifrons, 106. Psarisonrtr Dalhousim, 95. 
,, Cochinchinensis, 270, 314. Pseudophiops Beddo~nei, 354. 
,, cynnopogon, 313. ,, Theobnldr, 347. 
,, Hardwickii, 1uG. P temles  alchata, 121. 
,, ictcrocephalus, 314. ,, arennrius, 121. 
,, Javensis,313. ,, exnstus, 121. 

Phylloscopus affinis, 107. ,, fascintus, 121. 
,, fnscntue, 271. Pteruthina erythroptcrns, 108. 
,, lugubris, 271. Ptionoprogne concolor, 115. 
,, viridanns, 271. ,, rupeetris, 116. 

Picoidea tridactylus, 289. Ptyas hexagonotna, 186. 
Pioumnus abnormie, 97. Korros, 187. 
P i m  Maoei, 97. ,, mucosus, 185,372. , majoroides, 97. Ptychozoon homalooophalnm, 159. 
,, melanogaster, 293. Poollnla mbida, 165. 
,, rnbiginosns, 293. Pycnonotns cyaniventris, 316. 
,, mfos, 289. 8 s  PYgrOUs, 106. 

Pimelodm aspera, 37. Python molurua, 206. 
,, oarnaticue, 37. ,, reticnltns, 206. 
,, oonta, 37. Pyxicephalas brovicepa, 147,575. 



Qnerqnednla creoca, 276. 
circia, 276. 

~ a m ~ ~ i c n l u a ,  330. 
Bana oyanophlyctis, 146,374 
,, gracilis, 374, 142. 
,, var. Andamanensis, 143. 
,, ,, Nicobariensis, 144. 

* ,, ,, pnlla, 144. 
Begdoidea occipitalia, 107. 

,, pmregulna, 107. 
,, viridipennie, 107. 

Reinwardtipicns, 291. 
Rbinorta chlorophea, 286. 
Rhodophila melanolenca, 270. 
Rhycticeros plicntns, 96. 
Riopa dbopnnctnta, 361. 
,, anguinn, 177. 
,, Hardwickii, 361. 

* ,, lineolnta, 175. 
Rollulns cristatua, 333. 
Bubignln flavivontris, 106. 
Rnticilla frontalis, 270. 

,, fnliginoaa, 106. 
,, rdvcntris ,  106. 

Salpornis spilonotua, 113. 
Saaia ochracea, 97. 
Sadcola opietholenca, 119. 
Soincns pavimentatua, 174. 
Seena aurantia, 275. 
Barnnns Sonncrnti, 35. 
Serilophns robropygia, 95. 
Sibia gracilia, 106. 
Silago Sihama, 35. 
Silybura macrolepia, 373. 
Siphia etrophiata, 101. 
,, anperciliaria, 101. 

Sitana Deccanensis, 367. 
,, minor, 366. 
,, Pondicerinna, 366, 367. 

Sitta cinnamomeoventris, 99. 
,, formoaa,99. 

Siva cyanouroptera, 109. 
,, strignla, 109. 

Spatula clypeatn, 275. 
Sphenocercos apicandm, 111. 

s sphennrns, 111. 
Spilornis cheela, 93. 
Spizalanda Deva, 119. 

,, simillima, 1U). 
Spizixoa canifrons, 106. 
Stachyria chrysea, 103. 

nipicepa, 103. 
,, rnficepa, 103. 

Strix candida, 93. 
Stnrnia crytbropygia, 242. 
Stnmopator contra, 110. 
Bnya atrogdaris 107. 
Tantalua lencocephalua, 274 

Tetrao ln;r~nienms, 333. 
Temcra Hardwickii, 35. 
Tcmenuchua Andamanensia, 342. 

,, Malabarioa, 110. 
Tephrolanins, 321. 
Tephrodornis gnlnria, 320. 

,, pelvica, 99, 320. 
,, sordida, 320. 
,, virgatns, 320. 

Teaia oastanoo-coronnta, 101. 
,, cyaniventer, 101. 

Tetragonosomn effrene, 203. 
Tiaria eubcristntn, 180. 
Tichodroma muraria, 118. 
Tiga intermedin, 289. 
,, Rnfflrsi, 290. 
,, rofn, 289. 
,, tridnctyla, 289. 

Tiliqua carinata, 169. 
,, multicarinata, 358. 
,, olivacea. 172. 
,, mfcscena, 355. 
,, rugifera, 170. 
,, trivittata, 356. 

Timalia, 306. 
,, erythronotns, 308. 
,, pileata, 103. 

Tinnnoulua alaudarins, 92. 
,, cenchria, 114. 

Todiramphns oollaria, 240. 
,, occipitnlis, 31. 

Totanns glottis, 274. 
Tragops fronticinctua, 197. 
Treron olax, 330. 

,, vernans, 330. 
Trichoatoma Abbotii, 269. 
Trigonocephalus Cantoria, 222. 
Tringa snbminuta, 273. 

Temminokii, 273. 
~&uereaurda Anderaoni, 216. 

11 labialis, 223. 
13 Cantoris, 222. 
99 carinatns, 217. * 8s convictus, 224. 
9, erythmrUs, 217. 
99 graminens, 216. 
9 montimla, 225. 

* 2s mutabilia, 219, 
2, obscums, 216. 
IS porphyracena, 218. 
1, pnnicens, 221. 
YY pnrpnrens, 138. 
11 viridis, 224. 
9 ,  Wagleri, 221. 

Trionyr gangeticns, 344. 
* Trochalopteron Ansteni, 105. 

81 phcenicenm, 105. 
ss ruficapillenm, 104. 



Troohaloptelon mfogulare, 104. 
1, squamntum, 10-L. 

Tropidonotae piscator, 371. 
9 platgceps, 191. 

91 qniucunctiatus.190, 
371. 

9s etolatna, 191. 
etriolatus, 190. 

31 Tytleri, 190. 
Trypanchen vagina, 36. 
Turdinus bmvicandetus, 269. 

,, macrdnctylns, 306. 
Turdirostrirr eupercilinria, 307. 
Turdus chr.veolans, 102. 
,, conwlor, 306. 
,, Javanicns, 306. 

modcatus, 3U6. 
,, Dussumierii, 33. 

Turnix luzonieusis, 333. 
,, ocellata, 333. 
,, plnnibipes, 334. 
,, pngnex, 333. 
,, sp. 29, 33. 
,, higoor, 334. 

Tnrtnr Chiucnsis, 332. 
,, meeun, 272. 
,, risoria, 272. 
, Sumtensis, 112, 332. 
,, tibp-inus, 332. 

Typhlop  braminnq 370. 

T y p h l q  pammecee, 370. 
,, tennis, 370. 

'I'yphloscincns Nimbaricns. 198. 

d p n p a  epoje, 99. 
Vivia innominata, 97. 
Venilia porphymmelas, 293. 

,, Afalaccensis, 29Z. 
Volvocivora Sykei, 116 

,, sntnmtn, 381. 
,, melaschistos, 99. 
,, fimbriata, 321. 
,, onlnunata, 3Zl. 

Xantholmma Duvaocelii, 288. 
,, indice, 289, 267. 

Xanthonotna, 318. 
Xema bmnnicephala, 276. 
Xenelaphis, 186. 
Xenopeltis nuicolor, 201. 
Xenurclapn bangnmides, 211. 
Yak (wild,) 54. 
Ynngipicns mbricatu, 97. 

rt  PYBmmnq 97. 
Yunx torqnilla, 267. 
Zamenis brwhynrus, 372. 

,, himalayanus, 191. 
Z~ucloatomue tristis, 98, 2%. 
Zoothern marginats, 268. 
Zoetempe palpebmaus, 109,114,Sl. 
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lxxxiv Ale/eorological Olserva/ious. 

Daily Neaus, 8ic. of the Observations and of tlle Hygrometrical elements 
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dls /ract  of lire Xeszclls of M e  IIonrZy Nilleko~.olugical Obsert~aliot~s 

laketr (11 the Stcr~eyor Ge frernl's Ooice, Culctctta, 

iu the lnon/A oJ Nore~~~der  1869. 

Hourly Means, kc. of the Observations and of the Hygrometrical elements 
dependent thereon. 

Rnnge of the Bnrometer Range of the Tempera- 
for each hour during ture for each l~our 

t l ~ e  montl~. 
a 

during the month. 

0 0 

Mid- 
night. 

1 
2 
3 
4 
6 
6 
7 
8 
9 

10 
11 

Noon. 
1 
2 
3 
4 
6 
6 
7 
8 
9 

10 
11 

The Mean Height of the Barometer, as likewise the Dry and Wet Bulb 
Thermometer Means are derived from the oburrrutions made at the several 
hours during the rno~cth. 

29.998 
.991 
.9R 
.978 
.975 
.087 

30.003 
.CY24 
.046 
.Of35 
.066 
.M 

.015 
29.981 

.968 

.945 

.946 

.968 
361 
.977 
.993 

30.003 
.009 

- 

30.070 1 29.895 
.066 .896 
.Of331 .889 
.068 .882 

0.175 
.I71 
.I74 
1 
.I81 
.191 
.I97 
.198 
1 9  
.176 
.I68 
.1r6 

.160 

.I62 

.I66 

.165 

.I59 

.I68 

.I71 

.178 

.I79 

.I66 

.I51 

.164 

.065 

.074 

.090 

.lo6 

.132 

.874 

.883 

.893 

.908 

.937 

70.1 
69.4 
68.8 
68.3 
67.7 
67.1 
66.6 
66.7 
69.5 
1'2.8 
76.7 
78.1 

79.3 
80.3 
81.1 
81.0 
79.6 
78.4 
76.1 
74.7 
73.4 
72.3 
71.5 
70.6 

.I45 1 .969 

.133 1 .965 

.I221 .946 
I 

i 
.079 1 .919 

76.2 
74.8 
73.4 
72.8 
71.5 
71.5 
70.5 
71.0 
75.3 
77.6 
80.0 
81.7 

83.1 
84.6 
85.0 
84.8 
84.6 
83.0 
80.2 
77.8 
76.5 
76.8 
76.0 
74.0 

.042 

.022 

.008 
-005 
.017 
.027 
.047 
.068 
.076 
.083 

.880 
356 
.843 
.846 
8 
356 
.889 
.889 
.910 
.932 

64.0 
63.6 
63.0 
63.0 
62.8 
62.6 
02.0 
62.4 
66.0 
68.5 
71.3 
73.9 

75.5 
76.4 
77.4 
77.6 
76.0 
74.8 
72.0 
70.2 
68.8 
67.2 
66.0 
66.2 .013 

11.2 
1 1 3  
10.4 
9.8 
8.7 
9.0 
8.5 
8.6 

10.3 
9.1 
8.7 
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7.6 
8.1 
7.0 
7.3 
8.6 
8.2 
8.2 
7.6 
7.7 
9.0 

10.0 
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Hourly AIcnr~r, kc. of tlrc Obserratio~is nlrd of t l ~ e  Hggroruetrical elcmenta 

deprndeiit tllereon.-(Co~z(;~~tted.) 

i 
Mid- 

night. 
1 
2 
3 
4 
6 
6 
7 
8 '  
9 I 

Noon. 67.6 ; 11.7 
1 67.9 12.4 
2 61.0 13.2 
3 I 67.7 13.3 
4 I 67.3 12.3 

6 1 61.6 lOIl 
6 68.3 ' 7.8 

68.1 ' 6.6 ! 67.5 5.9 
67.0 1 5.3 

10 66.6 , 4.9 
11 , 66.2 / 4.4 

I 

I I 

All the Hygrornrtric.~l rlemcntn nre con~puted by the Qreenwieh Cond.ats. 



Xeleorologica l Obscma iiut~s. lxxxvii 

Ahtract  of the H e ~ ~ l l s  of the How-& Meleorohyical Observation8 
taken at the Swveyor General's Ofice, Calcutta, 

ia the month of Norember 1869. 
Solm Radiation, Weather. &c. 

I 
- 

General nspwt of tlls Sky. 

=~ - - -- 

Sligl~tly foggy from 41 

Slightly f o g q  at 7 & 
8 r. I[. 

9 120.0/  ,.. ,K.S.W. 

1 1  119.5 / ... 
~rnrds. Pliglitly foggy at  9 P.M. 

12 122.0 ... ; W J - S . ~ K . X . T V . ~  . .  1 l i . 4  ' Clenr to noon. \ i  to 6 r. Ir. 

clcnr nf'trrwnrtln. 
177.2 Clpnr to C, a. u. "i to 5 P. M.. 

c.lcnr nftcrwnrdg. 
50.0 C l e ~ r  to 4 A. ar. L i  to 5 p.r . ,  

clear nftcrrrards. Sliglltly fog- 
p ~ -  nt S P. u. 

15'  120.0 ... S . B . B S . I ~ ~ R .  1 . . . 55.0 ~ l e n r  to 10 A. r. ~i p i  to 
I 1.1. r. 31. clear to 8 r.31. \i nfter- 

! I 
16 122.7 . .  S , S . n r . t W . h y S .  ... 

wards. Foggy from 7 to 11 P 31. 
79.9 Clrnr to 10 A.M. ̂ i to 3 P.Y. 

~i nl'tcrrrnrds. 
7 1 2 .  . X .  brE.&X.byW.l ... i168.2 Cl~icfly clcnr. 
1 1 .  ... 1ILK.E. ,tS.h.W.l ... I12.k.4 1 CIe:lr. 
1 ,  1 .  i . I S . X . I V . ' ~ S I I ~ ~ Y .  . .  l"k.1 Clcnr. Sligl~tly foggy at 8 & 

0 r. 51. 

2 2  119.0 

I i ... 2 3  116.5 ... 'W. N. IT. Clenr to  11 A. x. m i  to  5 ~ r .  
:Gr-clq. Slightly fog;. 

2 4  115.5 . . , Wun.TC&Xhyr Cltnr to ~ l n n  bi to  8 s. r. 

I 

af ' t r r~nrds.  
.- -- ~- --. - -  - - -  - 





Alstracl of tReIRe.sulls of the Hourly Meteorological Odaerualio#s 
takes a t  the Surveyor Geueral's Oflce, Cadcrbtla, 

in  the month of Xiember 1869. 

MOXTHLY REBULTB. 

Incles. 
. Mean height of the Barometer for the month.. ... ... 29.996 

Max. height of the Barometer occurred at 9 A. M. on the 12111. ... 30.1 'L6 
Min. height of the Barometer occurred at 3 P. M. on the 30th. ... 29.843 ... Extrveme ra4cge of the Barometer during the month ... 0.302 

... Mean of the daily Max. Pressures ... ... ... 30.067 

... Ditto ditto M i .  ditto ... ... ... 29.941 
... Meun daily range of the Barometer during the month: ... 0.126 

... Mean Dry Bulb Thermometer for the month . . . . . .  73.3 
Max. Temperature occurred at 2 P. X. on the 25th. . . . . . .  85.0 
Min. Temperature occurred at 6 A. m, on the 22nd. . . . . . .  62.0 

. . . . . .  Extreme mnge of the Temperature during the month 23.0 
... Menn of the daily Max. Tern rature ... . . . . . .  81.3 

Ditto ditto Min. , ... ... . . . . . .  66.4 . Mean daily range of the Temperature during the month.. ... 14.9 

... Mean Wet Bulb Thermometer for the month 66.3 
Menn Dr Bulb Thermometer above Mean Wet Bulb ~hGrnome&r 7.0 

... ~ o m ~ u t r i  Mean Dew-point for the month ... ... 60.7 
Mean Dry Bulb Thermometer above computed mean Dew-point ... 12.6 

Inches. 

... Mean Elastic fome of Vapour for the month ... ... 0.636 
- -  

Troy grain. 
... Mean Wei h t  of Va ur for the month ... ... 5.84 

Additiona1f~ei h t  o?vapour required for complete saturation ... 3.00 
Mean degree of &midity for the month, complete  ato on ti on being unity 0.66 

0 

... Mcan Max. Solar radiation Thermometer for the month 119.6 

Inchea. 
... Raincd No days,-Max. fall of rain during 24 hours ... Nil 

Total nmount of rain during the month ... ... Nil 
Total amount of rain indicated by the Gauge attached to the anemo- ... meter during the month ... Nil 
Prevailing direction of the wkl... ... W:~~N.&W.N,W. 





Meleorulog ical . Obseraa liotla. sci: 

Alotract o/ tie' Rest4 lls qf l i e  f i a ~ l y  dleteoro logical 06servatioss 
laket~ al the Su~.veyor General'e OJice, Calculla, 

ill tLe 91~ul~llZ oJ' December 1869.  

Lntitude 22' 33' 1" North. Longitude 88' 20' 34" East. 

Height  of the Cistern of the Standnrd Barometer above the sea level, 18.11 feet. 

Daily Means, &c. of the Observations and of the Hygrometrieal elements 
depcudcn t tl~ereon. - 

Range of t l ~ e  Burometer Range of the Tempera- 
during the day. $ ture during the day. 

Incbes. Inches. Inches. IncLes. o . o 

1 39.908 29.989 29.837 0.152 71.5 79.5 
2 .89l .976 .834 .I42 70.7 79.5 
3 .8Y9 .957 .892 .I25 60.7 78.0 
4 
6 
6 
7 
8 
9 

10  
11 
12 
13 
I .I 
I 5  
I 6  
l7 
1 8  
19  
20 
21 
23 
23 
'LA 
25 
26 

27 28 
29 
30 

Tllo ALenn Height of the Bnrometrr, 8 s  likewise tile D r y  and Wet ~ I I I \ ,  
Thermometer Means are derived, from the hourly obscr~ations, mado during 
the day. 

.899 

.918 

.9:1T 

.9li9 

.985 

.980 

.9Y3 
30.01; 

.010 

.031 
OW 
.019 

29.964 
.Y(iO 
.US0 

30.005 
.OI!) 
.008 
8 
.O56 
.O55 
.049 
-0.44 
.096 
.05J 
.O-13 
.018 
.01$ 

.9i7 .840 I 68.0 77.4 

.988 
30.019 

.055 

.049 
2 
.Odd 
.O$Y 
.0!19 
.lo1 
I 1 1  
0 
.047 
.0.i.3 
.(NX 

. 8 i l  

.879 

.9l4 

.911 

.919 
9 
.!9-1.7 
.918 
9 
996  
.9-16 
.907 
.908 
.871 

.117 
,140 
.I41 
.I31 
.133 
,137 
.I51 
.I51 
. l l 6  
I 2 2  
.I57 
.Id0 
.I35 
0 

.Oi5 0 

.U11d 1 .Vi9 

.OiD/ .067 
1U:I .Iki;3 
.I37 30.0MT2 
.134 .UO5 
.I24 29.9IJi 
.117 
.I02 
.I39 
1 
.111 
.Wti 

67.8 
67.G 

.I05 

3 0 1  
29.986 

9 
9 7  
.963 
,957 

60.5 
&).K 
67.3 
6-I.1 
62.4 
61.2 
60.0 
60.5 
62.2 
61.4 
62.1 
66.8 
67.2 

78.6 
77.5 

15.7 
15.1; 
12.1 
I 5 1  
1.1.6 
16.8 
18.0 
18.3 
14.8 
16.0 

; 15.5 
17.f; 
16.8 

67.6 76.2 

59.6 
60.0 

76.4 
79.4 
79.2 
77.0 
77.0 
78.0 
78.8 
77.0 
77.4 
77.6 
74.4 
7.1.0 

76.7 :::", 78.7 
60.5 77.7 
68.8 1 77.5 
69.5 1 79.3 
69.5 79.3 
69.2 78.6 
68.3 76.7 
67.6 7i.2 

.I11 1 6S.1 

. l l 2  7 1 .  

19.0 
17.5 

5!).5 
61.5 
66.7 
61.0 
61.5 
61.6 
61.0 
61.0 
60.4 
58.8 
59.8 
(N.5 

66.8 
68.5 
68.3 

. l a )  

.13R 
1 
1 
.I16 
.I16 
. l l i  
.IS7 
.I66 
.129 

17.2 
17.2 
15.0 
16.6 
17.8 
17.7 
17.6 
15.7 
16.8 
17.8 
19.1 
17.0 

7lj.O 
78.9 
77.5 

71.0 
69.0 
68.0 
68.1 
69.0 
68.4 
68.0 
8 . 3  
ti-b.6 
6 



Abstract of /At9 R e ~ ~ ~ l l d  of hie ZIorrrly iUeleoroloij4cal Observa6wn~ 

taketr a t  the Strrveyor Gene~.ul'a Ogice, Culculk,  

i n  the tlrorrth OJ Becemler 1869. 

Daily Meana, &c. of tlie Observntions and of the Hypometrical elementa 
dcpende~~t illereon.-(Co~tfi~tned.) 

o o o o Inchcs. T. gr. T. gr. 

66.9 4.6 63.2 8.3 0.682 
64.7 6.0 59.9 10.8 . 5 6 L  \ 
63.4 6.3 68.4 11.3 .496 
61.2 6.8 65.8 12.2 -4.55 
60.8 7.0 65.2 1 2  .4G 
60.6 7.1 6t.8 12.8 .W) 
61.8 6.3 6 11.3 .461 
63.4 6.0 68.G 10.8 .499 
63.2 6.3 68.2 11.3 ..fi3 

I 
62.9 6.9 68.1 10.6 .4Y3 
63.4 6.1 5Y.6 11.0 .498 
63.6 6.9 67.1 12.4 .475 
62.2 7.0 66.6 12.6 .467 
61.6 6.7 66.2 12.1 .4Gl 
60.5 7.1 61.8 11.8 .4Y) 4.83 
6 . 1  6.7 61.7 12.1 .438 
61.8 6 . 7 ,  66.4 12.1 .46t 5.11 
61.1 7.8 65.3 13.0 .4+17 4,.00 
61.1 6.11 56.6 '  11.0 .465 6.14 
63.7 6.7 68.1 '  10.3 .491 
66.1 6.6 61.7 9.9 .551 (5.07 
65.7 6.3 61.6 9.6 .550 
61.7 7.3 65.9 13.1 6 6.03 
60.8 7.8 55.0 13.0 .4W 1 4.88 
66.4 6.7 67.8 10.3 .4S6 6.37 
62.7 6.3 57.7 11.3 .d,?35 
61.9 6.5 66.7 11.7 .469 
60.3 7.7 6t . l  13.9 . a 9  
60.6 7.7 51.4 13.9 .434 
66.7 7.9 60.4 14.2 .3i9 
66.6 I 7.6 49.7 14.4 .370 



Abrlract of flre Resrrlls @ IAe IIotirb LLlefeorolo~icaE Observation8 

take~r al  f i e  Snl.aeyor Genera 2's 0 $ice, Calctclta, 

it& t i e  t ~ z o t ~ f h  of December 1869.  

Hourly Means, &c. of the Obserrntions and of the Hygrometrical elements 
dependent thereon. 

Hour. 

Mid- 
night. 

1 
2 
3 
4 
6 
6 
7 

(rr 
o d 
r h  
2 2 ;  

s a  
. a s p  x ,O a 

8;' z s  
Inches. 

29.992 
385 
379 
.Oi3 
.969 
.979 
.993 

Rangc of t l ~ e  U~lronleter 
ibr en[:ll 11o1rr clrlriug 

t l ~ c  niol~tlr. 
pp 

Mar. 1 l i i n  / DiK 

9 
k E! 5 E! 
.j 
gb 

o 

65.1 
64.4 
63.8 
63.1 
62.5 
68.0 
61.5 
61.4 

8 
9 

I0 
11 

Noon. 
1 
fl 
3 
4 
6 
6 
7 
8 
9 

10 
11 

The 
Thermometer Menns are derived from the observations made at  the sereral 
Lours during the mouth. 

63.3 
68.5 
70.3 
73.4 

75.3 
76.6 
77.5 
77.5 
76.2 
74.7 
71.9 
70.1 
68.5 
67.3 
66.3 
65.4 

likewise 

Inches. 

0.168 
.l67 
.162 
.160 
.171 
.183 
.I91 
.I88 

Inches. 

30.064 
.O48 
.Old 
.037 
.042 
.058 
.078 

Inches. 

29.886 
.881 
.880 
.8i7 
.871 
.875 
.887 
.899 

Range of the Tempera- 
ture for each hour 
daring the month. 

M a .  

.I78 

.I80 

.182 

.171 

.I74 

.177 

.170 

.I72 

.179 

.184 

.185 

.178 

.177 

.174 
,173 
,169 

o 

69.8 
69.0 
68.5 
67.4 
67.4 
67.3 
67.3 
67.4 
68.5 
70.6 
73.5 
76.4 

78.0 
78.8 
79.5 
79.5 
78.5 
77.0 
74.8 
73.0 
71.6 
70.5 
69.5 
68.8 

Menn Hciglit of the Barometer, ns 

336 
.954 
.957 
.943 

.911 
375 
.851 
.834 
.832 
.839 
.845 
.863 
.880 
.894 
,899 
.890 

90:::? / : 

the Dry and W e t  Bulb 

o 

59.8 
59.0 
58.8 
58.4 
58.2 
57.5 
57.0 
56.8 
68.8 
61.5 
64.5 
68.5 

70.2 
72.0 
73.3 
74.0 
72.0 
707 
68.0 
66.0 
63.5 
63.0 
61.5 
60.0 

.OG5 

.OG9 

.050 

.019 
29.985, 

.969 

.944 

.940 

.947 

.958 

.975 

.991 
30.004 
.009 
.003 

o 

10.0 
10 0 
9.7 
9.0 
9.2 
9.8 

10.3 
10.6 
9.7 
9.0 
9.0 
7.9 

7.8 
6.8 
6.2 
6.6 
6.6 
6.3 
6.8 
7.0 
8.0 
7.6 
8.0 
8.8 

.134 

.I39 

. l l4  

.085 

.O52 

.021 

.006 

.011 

.023 

.030 

.041 

.057 

.068 

.072 

.OB9 



xciv ' Meteorological OLservafionr. 

Abslracl of iRe Rea~tlfa of the ITo~rrZy Jfefeorological Obeercatalio~ 

turl-etr at the Surveyor Get~eral's Ofice, Calcutta,- 

i x  ilie 9tzol1fR oj' Becem6er 1869.  

Hourly Means, kc.  of the Obaervstiona and of the Hygrometrical elcmentr 
dependent thereon.-(Coltfi,~aed.) 

r 

0 

3 

Hour. 

& a 

0 

Mid- 
night. 61.2 

1 cic).7 
2 (io.4 
3 59.7 
4 5!).3 
6 58.8 
cj 5Y.5 
7 58.4 
H 5!1.6 
9 61.8 

10 63.0 

Noon 64.1 
1 6L.4 
2 61.7 
3 6 i . 3  
4 63.8 
6 6L.2 
t i  6L.G 
7 63.9 
8 63.2 
! 6d. l  
10 61.8 
11 61.4 

A11 h e  1Ljgmmrtric.al clemr~lts are con~putcd by the Greensick ~onstani .  



dbrtract of the Reatclts of the Iiotcrly dleteorological Ob~ervatiors. .  
taken at  the S t~r~eyor  GelleraPs OJice, CaZcul(a, 

in the month of Decemher 1869. 
Solar Radiation, Wcntlier, &c. 

11-ISD. I . , 

General nspect of the Sky. 

1 o IncLes 1 1 -11,Tl I I < ~ I  

T .byX.$W.byS.  . 1 2 l .3  ~, Clrnr to 10 A. m. L i  6 -i to 
P. 31. clcnr al21-rn-ords. Pog- 

1 g y  from 6 to 1 A. r. 
48.4. Clcnr. 

to 2 P. 31. \i to 5 P. sf., 
rlr:Ir aI2erwnrd.i. 

to t; A. 11. \i to 3 P. at. 
i -i to f; P. M. clear after\$ nrds. 
8 idlt1y foggy nt  i S; 6 A. 31. k 

[IT. X. T. l.rcn11 ti to 1 1 r. >r. 
50.2 Clrnr. S l i ~ h t l y  f o ~ g y  from .It 

Ito fi A. 31. 
WST.&N.I".W. ... 1 63.7 Clrnr. Sligl~tlg foggy from 3 

t o  q A. If. 
I b . S . V . A S . J . R  . .  9 2 . 1  Clenr. 
K.X.IS.SIV.~JS. ... 107.; 1 Clrnr. Sligl~tly fongy from 

7 to 11 P. 11. 
,IT. ... 51.0 Clcnr. Sllqhtly foScy from 
I mitln;ql~t to i A M . &  7 to  11 p.11. 
IW,N.E.&N.I)~ E. ... 40.3 Clc:~r. SliSl~tly fiqqy at 11lit1- 

11iql1t & 1 hi'r0111 5 to 7 A.M. & 
i t o l l  r. 31. 

E.K.E.R. S.hyl7. ... C'lrnr. S11gl1tly fogqy from 8 
I .  L W 6 t o l l r . x .  

. . . I .  Clcnr. 

! 2. bjJ<,S.lC. 'LS. ... 115S.7 1 Clear to 8 A. mr. \i after- 
n~nrtlq. 

S.hvTV. S: S.V. 1.G 11 1.0 1'lcnr.Fo:q- nt 10 ,t 11 P. ~ r .  
1 .  & I .  y S. . 8!+.C; Cle:tr. hl~qhtlp, foqny nt 

midliiql~t R i'rou~ i to 11 1.. ar. 
W . I I ~ S & W . S . T .  ... 79.1 Chicfly d r r r .  f i g q y  fronl 7 

to 11 P. 31. 
. S . . .  . 9 . 3  C'lcnr.Focqyfrom 7 to 11 rlr. 
I I . 7 . 2  Clrnr. P o z L ~  ffom rnidnigllt 

to .4. 11. <k :I( 11 r. 11. 
W.byS.BS.W. ... 83.8 Clrnr to 8 A. \r. L i  after- 

~rnrtlr. F ~ s ~ ~  at 7 A. 11. 

N.W.S;V.S.W. ... 4-1.0 \ I  ~ L I  t o 7 ~ . n r . L i t o . i  
I P .  v. clear aftern-nrrlq. Slicl~tly 
foggy l'~.om 5 to S a u. h i to 
!I 1,. 11. 

, ... 9i .2  I L1Ir:tr. 
I 

r 7 .  

D I C  I zeci th L~'-nz '2 



ALslruct of the licanllr of tkt  Hourly dlefiorological Obremliorr 
tukea at the Survqm General's Ofice, Cizkulla, 

in the monih of February 1870. 
Solar Radiation. Weather, k c .  



Sltsn 11c.igllt of t l ~ r  Dnrometcr for the month ... ... 
3Jnx . I~e ig l~ t  of Llle Uaromctcr occurred at 10 A . M . on tile 18th . 
Jl in  . llrigl~t of the Unromcter ocellrred nt 4 P . u . on the 30th . 

... ~ x t t ~ r ~ ~ e  t-nttge of the Barometer duriz~g t l ~ e  llio~r th 
Alrun of tlie daily Alax . Prcssccres ... ... ... 

... . Ditto ditto Mill ditto ... ... 
Mmu daily r.attgs of the Barometer during the month ... 

alean Dry I?ctlb Tl~crmomrtcr for the month ... . . . . . .  81.0 
M a r  . Ts~npcmtiira occurrcd at 3 P . M . on tho 30th . . . . . . .  101.8 
Nin  . ' l ' en ipra t~~re  occnrred nt 6 A . M. on the 1st . . . . . . .  63.0 
R z t r a t t e  rrrnge of t l ~ e  T e m p r s t ~ ~ r e  during tLe month . . . . . .  38.8 
Mean of t l ~ e  daily Max . Tempcrnture ... ... . . . . . .  91.6 

... . Ditto ditto Min d~tto.  ... . . . . . .  72.1 
Mean duily ra tgo  of the Temperature during tlre month ... ... 19.4 

... 3Ican Wrt Bcdb Thermometer for t l ~ e  m0nt.h ... ... 71.0 
Mean Dr  B111b Tlicr~lioineter above hXenn Wet  Ilulb Tliermometer 10.0 

... Comyutecf  can Dew-pint  for the month ... ... 64.0 
Mean Dry Bulb Thermometer abore computed mean Dew-point ... 17.0 

Inches . 
... Xeca Elastic force of l'aponr for the month ... ... 0.697 

Troy grain . 
Hean TVcigllt of V s  onr for the m0nt.h ... ... ... 6 . a  
Additional Wei lit o! Vapour required for complels salciralion ... 4.72 
Mean degree of [unlidity for the month, completa u t u n t i o n  being unitl 0.58 

0 

Mean H a x  . Solar radiation Thermometer for the month ... 127.8 

Inches . 
Rained 6 days.-Max. fall of rain during 24 hours ... ... 0.03 ... Tots1 amount of rain dnring the month ... 0.03 
Tots1 amount of rain indicated by the Gauge attached to the anemo- ... . ... ... meter during the month ... Nil 
Prevailing direction of the w G ~  . . . . . .  S.S.W. 
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Abstract OJ Che Resfilk the Iloarly dI~feorological Oheranfiums 

taker& at  Cde Stcraeyor GeueraFa OJice, Galcubfa, 

 it^ the wotrlA fl April 1870. 

Daily Means, kc. af bl~c  OhrraLims nnd of the Hygrometrieal elements 
dependent t hereon.-(Cusfinned.) 

Inches. 

0.727 
.&26 
.613 
.570 
.6G 
.6W 
.671 
.734 
.695 
.6A2 
.GI7 
.736 

-887 
.%l 
.769 
.814 
.8%3 
.776 
.G68 
,695 
.708 
.771 
.732 
.7'30 
.761 
-720 
.78j 
-824 
.a% 

T. gr. 

6.25 
.70 
6.61 
.68 
4.76 
5.13 
.28 
3.83 
2.70 
.29 
3.11 
2.69 
3.13 
.12 
.G 

5.29 
3.88 

.64 
4.60 
5.52 
.23 ' 

.12 
4.31 
6.20 
8.29 

3 3  
.29 
3.8'2 
592 

.62 

- -- -- - -  - - 
All the Ilygroluctrical elcmruta ore computed by the Greeunick Constanto 



Hourly Memu, kc. of the Observations ~ m l  of the H~grometricsl element, 
dcpel~deat t l ~ e r e o ~ .  

% 2 Range of the Bnron~eter Range of tile Tempera- - f.4 for earl1 ]lour daring tnre for ear11 hour 
c y & i  tlrc moutl1. 

P1 
during tLe month. 

- 

Mid- 
night. 

1 
‘2 
3 
4 
6 
6 
7 
8 
9 

I 0  
11 

Soon. 
1 
9 
3 
4 
6 
6 
7 
8 
9 

10 
11 

The Mean Height of the Barometer, as likewise tllo Dry and Wet  Bulb 
Tl~ermometer Means are derived from the obsenationn made a t  tke ~ e v e d  
hours during the mntL. 

h c l ~ e s .  

29.760 
.7Sf 
7 
.733 
.733 
r C .,41 
.706 
.788 
.811 
.826 
.B26 
.81U 

.797 

.767 

.736 

.708 

.680 

.688 

.698' 

.718 
7 
.769 
.780 
,771 

o 

79.1 
78.6 
'i8.2 
51.8 
77.6 
77.1 
76.0 
77.3 
80.4 
83.7 
86.8 
89.6 

91.3 
92.9 
93.8 
03.8 
93.3 
91.2 
88.6 
88.6 
83.3 
81.6 
80.8 
80.0 

Inches. 

0.196 
.I66 
.I68 
.I73 
.I90 
.206 
.2O4 
202 
-203 
.209 
.2% 
211 

.217 

.2@2 

.192 

.204 

.234 
2 
238 
.211 
.I81 
-189 
.I81 
.I56 

Q~chm. 

29.859 
.8U 
.836 
.S:W 
.840 
.868 
.882 
.9();2 
-9.26 
.9U 
.9U 
336 

.923 

.880 

. 8 S  

.WLd 

.816 

.812 

.823 

.848 

.8J7 
-868 
,880 
. a 7  

Inches. 

29.664 
670 
.668 
5 
. G O  
.663 
.678 
.700 
.733 
.7% 
.743 
.724 

306 
,678 
6 7  
A18 
.683 
.668 
6 
,637 
,666 
.679 
A99 
.702 

o 

14.1 
14 4 
13.8 
13.2 
13.9 
13.0 
15.3 
13.8 
12.0 
12.7 
12.8 
14.1 

14.8 
16.1 
16.0 

16.0 
22.2 
16.6 
17.7 
17.6 
16.6 
15.0 
16.1 

o 

846 
83.6 
83.0 
82.2 
83.4 
81.0 
81.0 
81.8 
84.6 
87.7 
90.2 
03.2 

96.0 
97.8 
98.0 
98.6 
98.6 
97.0 
94.0 
90.5 
88.0 
87.6 
87.0 
86.6 

o 

10.4 
69.2 
09.2 
69.0 
68.6 
68.0 
87.7 
68.0 
7'2.0 
76.0 
77.4 
79.1 

80.2 
8 . 7  
83.0 
76.0 
81.7 
74.8 
77.6 
7'2.8 
71.6 
72.0 
72.0 
70.6 



I f o u r l ~  N c n n s ,  dbc. of Lllc Olwrrmbio~~o and of tTle I r y ~ t l i e n T  etCments 

d(.i)ta~dellt f11rreon.-(Ct,~,uli~rtretl.) 

cr 
0 
m 

Hoar. 
o i  p a 

e g 5'3 Q u 

Mid- 
~ i g l l t .  

1 
4 
8 
4 
6 
6 
7 
8 
9 

I 
11 

Hooll. 
1 
y 
:j 
4 
6 
6 
7 
g 
t, 

11) 
1 1  

A11 t l ~ e  fiygroluetricnl c.leucnls arc co111pnted by the Greenrick Constadk 

o 

75A 
7.1..3 

. 2.3 
74.2 
7-L.0 
73.8 
7 
74.4 
76.0 
7P.4 
7 . 6  
78.0 

78.0 
77.8 
77.6 
77.1 
77.3 
76.6 
tR.4 
7j.Y 
75.8 
75.1 
7 . 1  
74.8 

-.-- 

----- 
o 

4.6 
4.3 
3 . 9  
3.6 
3 .6  
3 . 3  
2.9 
2.9 
4.4 
6.9 

11.5 

11.3 
15.1 
l(i.9 
16.7 
I( i .0  
14.6 
12.2 
0.7 
7.5 
6.1 
6.7 
6.2 

u 

7E.4 
71.3 
71.6 
51.7 I I .  
7 l d  
71.7 
52.4 
i 
M.O 

9 5 2 . 1  
11.1 

7i).0 
W.7 
7 
(3.1 
G.7 
6 7 s  
69.1 
W B  
0 
70.6 
71.1 
71.2 

0 

1.7 
7.3 
6.6 
G e l  
6.1 
6.6 
43 
4 3  
Z.5 

11 .7 
14.7 
18.4 

21.3 
2 . 2  
25.9 
'L(i.7 
25.6 
23.4 
I .  
16.6 
11u 
10.9 
9.7 
8.8 

T~ ld~cs .  

0.761 
.t68 
-71% 
.'.ti8 
.ZG3 
.7M 
SG8 
.786 
.5Y7 
. t i 6  
.778 
.763 

.E7 

.W7 
9 
a 1  
6 
.G7 
. 50G 
.704 
-33.9 
.741 
7 
.766 

~p 

0.78 
-79 
-8 1 
.Sd 
3.1 
.8k 
.XIS 
.8-5 
$9 
.69 
.6:F 
.66 

5 1 
.4i 
.4 L 
-4% 
.4 C 
.W 
.ti L 
5 9  
.f3 ti 
.71 
.73 
.73 

'i'. gr. 

8:B 
.PI 
.'% 
. 3 3  
..B 
2 - 3  
.36 
.a% 

.69 

.30 
2 7  

5.98 

&j 
3 2  
3 

6.93 
7.03 
-14 
A7 
-60 
32 
.97 

8.11 
.15 

T. gr. 

2.31 
.I7 

1.97 
I);) 
.?9 
-64 
.,e 
.J7 

2.36 
3.77 
4.Yh 
631 

7.40 
8.55 
9.l)j 

.26 
8 . H i  
7.85 
G.45 
6.82 
4.ql 
3.:3$ 
2.96 

.titi 



JI~/corologii~trbZ OL~erru(io~ts. nrix 

-. -~ - 
Gencrnl nspcct of tlie Sky. 

- .  . ~. . 

C ' l r n r t o 2 r . ? d . , \ i t o G ~ .  

'to 9 A .  11. Ligl1111il1.q nt 3, 4 k  

5 130.Ui ... S . L S .  S.  \\'. 
~ r . ,  clmr nftc-rwnrtls. 

8 11.1 i 0.07 is. S .  W. 

9, 1.X.b 

'1Y.O 1 245.2 Clcnrto 1.4. , r . , - i ' t r , l O ~ . a r . ,  

,S & Variable. 

I3.S.E.S;N.X.E. 

,E:, k E. by S. 

1.27 ,W.O 

4.0 

... 
12 123.8 ' 

lu! 122.5 O.GG 

clrar to :3 r. 11.. clo11tl.i of dif- 
ISercl~t kintls to 8 r. u.. rlrar 
int'trrn-nrtls. Storni bctwrrll 
).I.,: k 6 I*. 11.  Tl~untlcr, ligl~t- 
~IIII!: gL r11i11 at 5 r. 31. 

' 225.7 1 Cloutl~ of c\ifi.rvnt kinds to 
.d r. u., c,rc.r[-nst nftrrn-nrds. 
[Stornl nt 6: r. Y., thunder 
:liglit~iing nt 4 A. 11. 3 P. M. 8 
Ifro111 6 to H 1.. 31. Rain nt 4 A. 

1 1 .  ,k fri)n~ If to 7: P. JI .  

211.9 Clouds of difbrc~lt kinds to 
A. I[., clrnr to 10 A. m., i 

,to 4 P. M., clcnr nhnmrcts. 
'Brisk n-intl 1)ctwct.n niid~~igllt  
/& 1 a. u. Tln~~ldcr  & liglitning 
'fron~ nlidnigl~t to 2 A. u., rain 
'at 1 r. u. 

137.4 Clcbar. 
... 

... 

... 

O.GD !E. S. 1':. ct; S. S.E. 
11, 122.0 

119.3 
., strntoni nftrrwnrds. ltnin 

lbT.6 Cliicfly -i. Lightning to 9. 
Int 4 A. M. 

to -la. u. Scuds from 

... 

S S \\' to 8 A .  AI., clear nftrr- 
wards. 

S.SE,SbyE.&Sn' 

S.S.W,&.S.hyW. 14 326.0 

! 
... 



Ahslract of tire Resillla o f  tlre ITour?y illeteorohgic-nl Olserralim8 
k h n  at the S/lraeyor  general'^ Ofice, Culcnlta, 

in t i e  nlo~l/A of April 1570. 
Solar Radiation. Weatl~er. &c. 

1 

General aspect of the Sb. 
aj 

2 

WIND. 
0 0  !?ST --- m .s 
c s  '3-1 Prcrailing ge l g Z u  / direcbio~~. 

16 

16 

l i  
1 

19 

20 

21 

22 

23 

24 

25 

26 

27 

o 
129.0 

127.5 

127.5 
7 

128.0 

130.0 

129.9 

128.8 

127.0 

130.0 

133.0 

129.6 

129.4 

Incl~cq/ 
... 

... 

... 

... 

... 

... 

. 

... 

. 

... 

0.02 

0.19 

0.84 

1 11) / hlilcsl 
Scuds from S. S. XV to 84. 

M., clear to 7, P. u.. R C U ~  

from S by \'T aflem-ards. 
Scuds from S. S. IT. to 3 

A. M., clear afterwards. 
Cl~ieflyclear. 
Strntoui & \i to G A. X. L i  

to 5 P.M., stratoni afteraardl. 
Ligl~tning tomrat 69 & 8 P.M.  

Clouds of d i fe r rn t  kinds. 
Brisk wind a t  9t  P. M. 

Clcar to  11 A. Y.. %,to 6 P. 
lm., clrar afterwards. 

C l c n r t o 5 ~ . x . . \ i t o 7 ~ .  
M.. rlear afterwards. 

Clear to 7 A. M., \ to 10 
A. u., clear afterwards. Fog- 
gy from 2 to 6 A. x. 

243.2 

245.6 

193.2 
221.7 

168 7 

124.2 

109.2 

144.0 

S.S.W,S.&S.byW 0.4 

SSW,W S W & S ... 
I 

S S W . S & S h y W 1  
S. S. W. & S by E 

S. & S. by E. 

W.S.W. & S.S.E. 

W . S . W . & S . ~ ~ W  

S . & S . S . W .  

S. & S. by W .  

S. & Variable. 

S. & Variable. 

S. by E. & 8. 

S. S. W .  &E.N.E. 

... 

... 

2.8 

... 

... 

... 

Clear. Brisk wind from I 
to 3f P. x. Lightning to'\Y at + 

8 P. Y. 
i to 7 A. u., clear to 4 P. 

M., stratoni aftem ards. Brisk 

3.0 

2.4 

... 

wind between 5 & 5 $  & at 61 
P. u. Tl~undcr & l i ~ l ~ t n i n g  to 
W at  G P. Y. Drizzled nt Sf 
& 7 P. Y. 

222.3 Strntoni to 3 A. M., clearto 
110 A. M., clouds of direrent 

~ n d s  afters ards. Brisk rn ind 
IFion 2 to 11 r Y. Liglstning 

256.8 

169.2 

to S Qr at 8 & 9 P. Y. nna- 
drr  & rain at 9 P. Y. 

Clouds of different kinds to 
* 

8 P. M., o~ercas t  a b r ~ a r d s .  
Brisk wind between 8: & 9 P. 
u. Thundcr a t  9 P Y. Li ht- 
ning from 7 to 10 P. Y. lfain 
a t  9 & 10 P. N. 

Overcast to  3 A. M., Li to 
7 A. n., clcnr to 4 P. Y., owr- 
cast afterwards. Thunder at 
73 P. X. Lightning to N W at 
7 &:8 P. u. b i n  from 7! to 
8 t  P. Y. 



Neleorological Ohserraliona. xxxi 

Abstract ojf tde &adt of the Iro?brdy dielerological Ohservafions 
taken al  th St6rveyor Ge~eral's  OjTce, Calcutia, 

in tlie month oJ April 1870. 
Solar Rndiation, Wenther, &c.. 

General aspect of the Sky. 

11 A. M., '3 to 3 P. 11.. clouds 
of different kinds afterwnrds. 

Li to noon, stratoni after- 

- -- -. ,  curn nu lo strati,hi ~ i - y  Cirri, - i S trntilni c m u l i , ~ i  Cirro-strati, 
h i  Cirro-cumuli. 



l lcnn 11cigl1t of tllc Unron~clrr fnr t l ~ c  nlontl~ ... ... 
31nx . 11c-icl~t of tllc Il11roi11c.trr ortnrrcd nt 10 A . m . on Ll~e 3r 1 . 
3fin . I ~ c l i ~ l ~ t  ol' t l~r Unro~~~etc.r orct~rrcd HI ti P . Y . 011 t l ~ e  9th . 

... I?.rf~.rrrrc, I Y I I I ~ ~ .  of 111~. 1311roil1cl.cr t l ~ t r i ~ ~ g  the uioulh 
... 3 1 ~ ~ 1 1  of t 1 1 t b  tl~iily hlax . ~ ' ~ C ~ S I I ~ C S  ... ... 
... 1)ilto tlilto i n  . clitto ... ... ... Netcrr iluify r ~ r ~ r g e  of t l ~ c  Unroulctcr during the luoutlr 

l lcnn Dry 1311ll1 Tl~crmomrtrr for 1Lc ~ n o n t l ~  ... . . . . . .  8l.l 
Jlns . ' I ' c~~l l~c~rn t~~r r  nrrurrrtl nt 4 P . . 011 tllc 1st  . . . . . . .  98.6 
3li11 . Tcr~~l)c.rirl~~rc ort.nrrcd nt Ci A . u . 011 tllc 11111 . . . . . . .  Cri.7 
I?:r.l~.c.~ee ~.crlc!lc. of 111t . ' I ' t~~npc~rn t~~r r  illtril~g t l ~ e  ulo~lth . . . . . .  30.9 
l11-oi1 of tllc drtily Alas  . Tc~nl~c~.clturc ... ... . . . . . .  94.5 

Ditto t l~t to  3li1i . dltto, ... ... . . . . . .  76.1 
Nrccrr Juify rStrwge of thc Teuipratr~re during the month ... ... 18.4 

... Blrnn Wct I31tll1 Tl~rrmomctrr for tile mont11 ... ... 76.8 
A ~ C R I I  Dry Bulb ' l ' l~crn~o~l~c~trr al)ovc Ncnrl n rc t  Bulb Tl~crn~omcter 8.3 

... Conll~~trcl Alt*z111 J)PIY-~K)~IIL for tllc i1iont11 ... ... 50.0 
N c u l  L)ry Bulb Thcrmoluckr above cou~putcd ulcm Dew-point ... 15.1 

IIlcllcs . 
... Mean Elastic fvrcc of T'apour for tllc month ... ... 0.27 

Troy grain . 
... lrcan TFcirl~t of Tnponr for lllc n~ontll ... ... e. . r.18 

... Acltlitio~~al \T'c-iqllt ot \-nl~our rc.cluircd for complete sntr~rntion 4.43 
Alcau drgrcc of' l~uuiidily for thc muul11. complete saturation being unity 0.64 

0 

... Mean Xas . Solar rndiatiou Tllcrmomrtcr for thc month 128.3 

... Rninrd 11 days.-ITnx. All of rnin dl~ring 2L lloura ... 1.27 
Total anlc711nt of rilin ~l~~rin:!  t l ~ r  ~nontlr ... ... ... 4.03 
Tcltul n r ~ ~ o u ~ l t  of rnin indicate-d 11y the Gnrlge attached LO lllc ancmo- 

... nlrtcr clr~ri~lq tllc month ... ... ... ... 3.35 
Prcvniling direction of thc Wind . . . . . .  S Si. S . S. W . 



Neleorological Obse~valions. xxx 
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Hekorologicul Ob8erz'n/ioua. xxriv 

ALelracL fl lLe liealrlls of the IIolrrly Jfeleorological Olaercabioaa 
taken a /  the S~irveyor Ge~ternl'a OJice, Culcldla, 

ill Ide 1r~orri.4 g' Huy 1870. 

Lntitude 22' 33' 1" North. Longitude 88' 20' 34" East. 

Height of the Cistern of the Standard Barometer above the sea level, 18.11 feet. 

lhi ly 3fes1rs, &c. of the Observations and of the HygroloeLrical elements 
dependent tlrercon. 

% 

5 Bango of the Barometer Range of the Tempera- 
duri~~g the dlly. $ 5  ture during the day. 

I 
Inches. ) Iucl~es. Iudies. 1 Inches. I o / o I o I I I 

1 
2 
3 
4 
6 
6 
7 
8 
9 
10 
11 
12 
13 
14 
16 
16 
I7 
18 
19 
20 
21 
r2 
23 
24 
26 
2G 
27 
28 
29 
30 
91 

The Mean TIeiglrt of the Baromehr, nu likewisc the Dfy and Wet Bulb 
Thermometer Means are derived, from the hourly obser~otrolls, made during 
tke day. 

29.758 1 29.810 29.660 
.664 
.SO9 
.621 
.619 
.638 
.600 
.400 
4 1  
.413 
.419 
6 2  
.66l 
.663 
.649 
.696 
.GO5 
.651 
.631 
.610 
.608 
.6Pl 
.VJo 
.661 
.618 
.608 
.673 
.&a 
.467 
.394 
-420 

.64!3 

.612 

.609 

.697 

.613 

.688 
609 
6 
.SO4 
4 
.&6 
.609 
.614 
.608 
6 
6 
.66U 
.a4 
.698 
.676 
.633 
.686 
.6i6 
.6@ 
.668 
.634 
.6W 
.618 
.467 
4 

.714 
3 8 4  
.658 
.611 
.Gi2 
.664 
.686 
.584 
.6i2 
,647 
.613 
.667 
.686 
.674 
.703 
.744 
.7U2 
.758 
.676 
.668 
.731 
.766 
.748 
.7i0 
.712 
.6RO 
.661 
.606 
.632 
648. 

0.180 
.I60 
.li6 
.I67 
.IS2 
,134 
I 
1 
.liO 
.I69 
.lf8 
.111 
.I16 
.I33 
.I26 
.I08 
.I39 
.I51 
287 
1 
.I68 
.l69 
.136 
.I87 
.15Y 
.lo4 
.107 
-131 
.I38 
.I38 
.I28 

88.3 
W.4 
89.6 
89.0 
90.1 
89.3 
89.2 
90.1 
91.6 
90.4 
89.5 
89.0 
88.7 
87.8 
87.6 
88.0 
89.0 
88.7 
86.8 
8k.4 
86.3 
85.2 
85.3 
86.2 
87.2 
84.7 
84.2 
86.3 
84 7 
84.9 
8i.7 

06.5 
100.8 
100.8 
97.4 
10'3.4 
99.0 
98.2 
101.0 
103.6 
101.0 
100.6 
98.6. 
98.6 
96.7 
96.6 
98.0 
98.0 
97.6 
97.0 
93.6 
94.1 
92.4 
93.2 
94.0 
96.4 
91.7 
91.6 
94.6 
89.7 

82.4 1 14.1 
82.0 
8'2.0 
832 
82.6 
88.6 
83.5 
83.6 
83.0 
82.2 
81.6 
82.0 
81.0 
81.7 
81.2 
81.2 
82.6 
82.6 
76.0 
76.6 
75.7 
76.6 
76.6 
79.0 
80.5 
81.0 
79.6 
78.7 
80.6 

96.6 80.0 
100.9 I 78.0 

18.8 
18.6 ' 
14.2 
20.8 
16.8 
14.7 
18.4 
20.6 
18.8 
10.0 
16.6 
17.6 
16.0 
15.3 
16.8 
16.6 
15.0 
28.0 
17.1 
18.4 
16.7 
16.6 
16.0 
14.9 
11.7 
12.0 
16.8 
9.2 
16.6 
22.9 
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0 hfrni~ i l ~ ~ ~ r c ~ c .  or I lu~ui-  'f. 
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I 

r 1 1 ~ 1 t t . ~ .  ' Tncl~cs. : IIIC~ICY. I I~C~IC-S .  0 ,  o 
I nria- 1 I I 

nigl~t .  / 29.610 : 29.76s 19.1SO II.11;S 1 82.B 86.7 
1 .6!G ~ .?GI I-!iH . 2 ) 3  , H2.fi H.i.2 
2 . ss i i ,  iil 1 I ,  2 2  X 2 . i  G.1) 
3 1 .57!) ' 7 ! I ' 2 2 HI,.; 
4 1 .5X1I . i l l  5 .1Sd 81.9 1 81.5 
6 j 5 . ; I 5  . l ; !  2 I .  ~ 3 . 7  
t i  ' . G I - & ,  .7c i f ) '  4 ! .27$ 81.7 tG.5 
7 ) .ti:+*  TO A!!; . y i j  P : I . ~  h j . 0  
S , 5 7 : 4 2 3 i 87.7 
9 .riiil . H I 0  1 .SO3 .:IB S s i  , !nl5 

1 3  1 .Cr;t) .%I(; ..l',Ii .:31)!t , $11.0 , !);\.5 
l i  . 6 6 d !  7 .459 .398 ' !IY..j , 0G.5 

1 

I 1 I 1 

I 
I 

Noorl. : .6:?3 , .if 5 0 ,315 91 X , !)!l,5 
1 - I .i.i'4 ..I51 .3'17 t i  10I..1. 
2 .5Vl. ' 7  , .-I 11, .32l* , !I(;.? 101.8 
3 1 . i l 5  I ,  .:hh5 i I ' 111:1.1. 
-4 .st4) .(is9 1 . : { ! t i  , .?!?j !l,j,O 1 ]IJ:!.I~ 
5 i .531 1 .li51J .:?I l, ' .23:i , !I:~.;I lit:! 0 
(i I 0  .ti51 .:I!l!) .232 !II),!)  !I!l.f; 
C 
t 1 I . 1 : ! "  , h7.t; , ! I  1.5 
8 ' .5\i) , , 735  ,111; , .:!!2 FG.8 !ll.2 
9 1 .(il 1 ' . i 4 , 8  ' . I 2 %  , X I !; Sq 0 

11) I I I .L'.j3 b:!!I K!l,5 
11 .611: , . i Z I ;  . . 8 5 , Hi. L 

I 



xxxrii Nt~leor.olugical Ollaeri~aliuua. 

Honrly Means, &c. of the Olnervntiolts and of tile Hygrometrical elrmentr 
dryende~lt I11ereo11.-(Cuuti~~t~ed.) 

Mid- 1 0 

- -. - - -- - - - - - 

All LLe kiyg1.ouctricul cleruculs are ccluqluLcd by LILe Greenwiah C0mtrel.r. 



Neleorological Olaeraatio~r~. x rxviii 

Alalract of t b  Ileatclta of IAe IIowrly '?lfefeorologic.al Obreraalions 
taken at the S~~rtteyor Gelteral'a Ogice, Culculla, 

in the? rnot~lh of May 1870. 
Solar Radiation, Wcatl~er, k c .  

TIPTD. 

General nsprct of t l r  Sky. 

o Tncheu 
I 129.0 / ... S. 

9 A. >I., \ i to 7 P. u., strntoni 
afternnrds. 

91 135.0 ... S SW& S 
I l o  130.0 

I 
1 1  133.0 

I 
12' 1S2.2 

I 

... IS.& s b y ~ .  
P. If . ,  \i nft~rwnrds. 

... 

3 1 1 .  
1 ,  1 . 8  

15 131.6 

161 135.0 

I 
17 128.7 
1 1 . 2  

I 
! 

19) 135.8 

- 
/' ' 

DIC I zeci th L~'-nz '2 1 

... 

S byTV&S 

0.8 1 9 . 7  1 Cliirtly elmr. 
. .  263.0 Clmr to 8 A. u., \i nl'tcr- 

wards. 
0.4, 1 2i5.5 1 \-i to 7 A. M., ~t ra ton i  to 

,noon, \i nftcr~rnrtls. 
... ' 211.8 \ Strntoni to 3 A. r., L i  to 2 

166.6 Strntoni to 4 A. s f . ,  \i to 1 
IP. I f . ,  -i to B P. u.,'eIenr af- 
'tertvnrrlq. 

... ,8. & S. by W. 

. S. k S. by J?: 

0.4 
2.0 

Clrnr to 6 A. 3r.,\i to 11 A. 
s f . ,  rlrnr nfterwnrdq. 

... 

... 
I ... 

... ... 

0.39 

jr. nr., \i to 6 P. M., C I O I I ~ Y  of 
ldiflbrcnt kinds nftern-nrds. 

273.2 Cliirfly clrnr. 
313.5 Strntoni to 4, A. ar., S C I I ~ S  

(to 10 A. 31.. clcnr to 7 P. nr., 
strntoni nftcrv-nrdq. Rrisk 
1Irind from 1 to 5: P.H. Llqllt- 
'ning nt 8 9 P. 31. 

IS. & S. by h. 

S.byW&S. 

s. 

S,SSW & f3 by E. 
S. by E, b: S. 

9. hy E. 8 S. 7.9 317.5 Clmr to7 ~ . 3 1 . ,  "i to Gp.\r., 
lorcrcn<t nftrrnnrrls. Hich 
/wind I~rtrrren 6 ,E 7 r. \I. 
Tli~lndr~. nt 7 P. 11. I ~ i r l ~ t n i ~ i q  
'from i to !I r. I., Sliql~t rniu 
,fronl 6: to 9 t r. 11. 

I 



Jbjlracl of /&r Xzxtr?/s of /he. Jfvur/y  .1f~,lrr,ro/o!l;c*ci/ ~ l / r c r r a f ~ u r t  

lcrkeu a f l / / e  &I r.rtyor G'erterri/'# (Lflitu, fii(c.rc(fu, 
iu f k e  I N O ~ ~ I R  u/' , ~ I L I ~ ~  1S70. 

Solor ll:~dinticr~. I V t ~ ~ t l ~ c r ,  Src. 

z 2  >,: IT-~XD. 
, r a . ;  = - -  I . /  

. ' 5 : f 8  

I I - i t  i I ,  -- 

. - 1  
- , .% ' Geucral aspect of the Sky. 

i !  ;j =,;, P r ~ v n i l i ~ ~ g  , g z ! z  
A - 2 2  - - .s i  '. dirchction. ;; 2 1 ' P -7- e 6 z- 
.. ~ 

1 E ;I - -- - - -. 
n l~~c.l~cts' 111 3f it(>*! 

2 0 ,  126.2 , 0.10 3. E. & S. S. w. Y G . 0  269.6 , \i to 8 A. H., -i  to3 r. n, 

I I ;9 Sc 11 P. U. 
S. S. W. 1.0 290.4 Clouds of different lii~ids. 

' ~ i  Irtlling to ,W. at ,8 P. X. 
0;zsIrd at  mid-night. 

Overcast to 3 A. M., Li to 
7 A. u., to 5 P. u., r louh  
of difcrcnt kir.d+ nfterwards. 
Brisk wind bctwrcn 1 & 2 A. 

1 
I ! 

I ! 
I 

I P. M. 

2.' 191.0, . IS. 5 S. S. W. ; 3.8 350 .2  I Clouds of cliffi.rmt kinds. 

'SSW,ZL~S&SSI:~ ... 1 233.0 \i to 2 P. u., stntooi  a n c r  
I I /wards. 

, i to 6 P. M., orrrcnst aftvr- 
Iu-ards. Stor111 from 7 to 9: 
p. M. Tl~undrr  a t  9j P. u. 
LigIl t~~i~lf i  a t  9 Y. Y. SligIit 

nt 7, a a lo P. r.? 

I I 

I 
1 I 
I 

Sl)yR'SS\T'&SSE ... 27 7.3 Clearto 5 A .  Y., 'i to 1 P.X. 
orrrcast to 6 P . ~  Y., stratoui 
nftfr\rards. 

S. S. g. di S.S.K. ... 162.0 Slratoni to 2 A.-u.. char  to 
5 A. u., mi 8: \i to 1 P. M., 
overcast to 5 P. Y., strntoni 
aficr\~-arda. Ligl~tning from 7 
to 9 P. M. Drizzled nt i f  r. u. 

SL~yTTCTarinblc. 1.6 to 5 A. u., L i  to6 
P. st., ovrrcnst nltc.mardq. 

r ~ ~ k  n ind b:tn-rcn i S 8  r.u. 
I, ipl~tni~~p; fron~ 8 to 1 0  r. X. 
L)rizzlcd at 8 P. u. 

S S K S, 1 I3 . 1'7i.8 Overcast. D r i z ~ l ~ d  at 8 J, 
I 110; P. M. 

21. 126.5 0.43 S. of diffi~rc~lt kinds 
Brisk wind from 8: A. M.. to 

I / ! . I  P. u. I i i g l ~  n.ir]d hrtwcen H 
/i 9 p. u. Th:rs~ll~r S rail1 at 9 

Brisk wind betxccn 9 $ I0 

I !  r .  u., 8: at 8$ P. U. 1311111der 
a t  9+ 1.. Y Ligl~tning from Y 
to 11 P. Y. Drizzled u t  noon, 





Abslracl of 6ie Rrs~dls  fl 6Ae ITottrly Jfeleorohgical OheruaCionc 
taken at the Surceyor Ceneral'r Ofwe, Culcnlla, 

L l / le month ojs  May 1870. 

... Mean lreiglrt of tlre Barometer for the month ... 
Max. Ireiglrt of tire Barometer occurred at 9 A. X. on t l ~ e  Irt. 
hiin. heigl~t of the Barometer occnrred at 5 P. M. on the 30th. 
X r t ~ . e m e  vcruge of the Baronleter during the month ... ... Mean of the daily Max. Yressuree ... ... ... Ditto ditto 31in. ditto ... ... ... N e u n  daily vungs of the Barometer during the month 

... Mean Dry Bulb Tl~ermometer for the month ... 
Max. Temperature occurred at 4 P. M. on tlre 9th. ... 
hiiu. Temperature occurred at 7 P. x, on tlre 10th. ... 
X z t r e n ~ e  vutrge of tlre Temperature during the month ... 
hiean of tire daily Max. Tem wrature ... ... ... 

... Ditto ditto Min. dtto, ... ... 
dfmn daily range of the Temperature during the month ... 

... Mean Wet Bulb Tliermometer for the month ... 80.6 
Memi Dr Bulb Tllermometer above Mean Wet Bulb ~lermome& 7.1 
~ o n ~ u t e d  ~ e a n  Der-yoint for the month ... 76.9 ... Mean Dry Bulb Therlllorneter above computed mean ~ e i i - ~ o i n t  11.4 

Inches. 

... Mean Elastic force of Vapour for the month ... ... 0.000 

Trap @- 
Mean Weight of P a  our for the month ... ... ... 9.48 ... Additional Wei ht o! Vapour required for complete aaturt~tion 4.09 
Mean degfbe of &umidity for the month, complete saturation being unity 0.70 

0 ... Mcan Has. Solar radiation Thermometer for the month 130% 

Inches. ... Rained 10 days,-Max. fall of rain during 24 h o r n  ... 0.43 
Total amount of rain during tlie month ... ... 0.93 
Total amount of rain indicated by the Gauge atkihed to the 

meter during the month ... ... O.tS 
Prevailing direction of the ~ g d . , .  ,,, S, S G'w & 8':s. W. 



dleleorolo~ical OLscrvaCiona. xlii 





Alutract of Ue R c s ~ ~ d f .  of ilte I ro t~rI~  ~~e~eorological  Obserualio?is 
tuken at tAe Sttrz*eyor Ceuernl'y Otice, Culctltra, 

i w  the ~ t t o ) t t A  OJ' Jwle 1870. 

Latitude 22' 33' 1" Nortl~.  Lo~~gitudc 88' 20' 34" Emt. 

HeigLt of the Cisternof tlte Standard Barometer above tlre sea level, 18.11 feet. 

Daily Means, kc. of tlle Obserrntiorts and of the I~ggro~uetrical elements 
d c p e ~ ~ d ~ ~ t  tl~ercon. 

Inches. Incl~es. Inclrrs. Incltes. o o 

4 
6 
6 
7 
8 
9 

10 
11 
12 
13  
14 
15 
10 

l7 18 
19 
20 
21 
ea 
23 
2% 
25 
26 
27 
28 
29 
30 

no Mean Heigllt of the Barometer, as likewise Dry and \yet Bulb 
Thermometer Meme are derired, frolu tLe hourly obscnatious, madc during 
t&e day. 

.627 
-6%) 
.711 
.668 
.697 
.606 
.669 
.W4 
.670 
.701 
.060 
.680 
.645 
.604 
.439 
.330 
.406 
.WL 
.654 
.668 
.687 
$13 
.613 
.630 
.638 
.66l 
.651 

.697 
-707 
,768 
7 
.668 
.696 
.706 
.725 
.736 
1 
.708 
.611, 
.69d 
.65L 
-6'11 
.4Q3 
.536 
.686 
.71G 

,638 
.61Y 
.@23 
-695 
.616 
535 
.612 
.5H6 
.588 
.670 
.659 
.490 
4 
.4&& 
316 
.236 
.330 
.605 
.687 

.I50 

.OSY 

.I45 
5 
.l5B 
.ltil 
.O9l 
.139 
.la18 
.071 
9 
1 
.I18 
.110 
.I75 
.107 
.206 
.I81 
.I29 

.698 / . e l l  

.692 ,673 

.66G I .61j 

.0S7 

.119 

.111 

.Of47 

.001 
1 
.I19 
. O W  

.655 

.677 

.686 

.698 
-688 

87.1 
87.2 
87.3 
86.2 
87.7 
87.3 
86.1 
8i.6 
88.0 
83.7 
P(i.0 
87.5 
86.5 
82.8 
83.9 
83.0 
79.3 
79.8 
81.0 

,668 
.68G 
.569 
.679 
.GOO 

80.5 
79.8 
812.7 
83.6 
83.0 
88.9 
86 4 
8'1.5 

95.0 
99.6 
93.8 
92.5 
92.9 
93.8 
92.7 
9A.5 
BE.8 
90.7 
01.7 
1 . 5  
91.9 
88.2 
89.9 
87.0 
80.8 
818 
89.8 
8J.7 
82.6 
88.5 
88.8 
87.7 
S8.7 
91.8 
99.0 

80.8 
S2.O 
79.5 
80.0 
8i.2 
77.8 
80.3 
6'2.5 
82.5 
80.0 
80.5 
H2.2 
81.4 
7S.5 
80.2 
80.2 
78.2 
77.0 
79.d 

14.4 
11.6 
14.3 
12.5 
8.7 

Ifi.0 
12.4 
12.0 
12.3 
10.7 
11.2 
12.3 
10.5 
9.7 
9.7 
6.8 
2.6 
7.8 

10.4 
78.0 
77.5 
79.0 
78.8 
80.3 

5.7 
6.1 
9.6 

10.0 
7.41 

80.0 8.7 
80.8 11.0 
b1.U 1 8.0 



Astrac l  OJ the Ittsnlla oJ /he IIonr!y 11ettmrotogk.ul OCstraalivns 

lukerr a! /he Surveyor Gs~erat'a OJce, C~lmrro, 

irr  the riroadb June 1878. 

Daily M e w ,  &c. of blr;! Oherrnbiotts md of t11e IIypnnClicrl elcmenk 
&-k.pe~dent tlreo11.-(Cuati~tnecl.) 

C k 

d 
5 

Date. 5 ; 
ge 
3 5 x 

Inches. 

I I l l  I I 
All the Hygroructricnl ele~neuts are comyttkd by 

T. gr. 



Kuurly lllcura, &c. of tire Olmervations and of the Hygrometrical elements 
depeudent tllcrem. 

Noon. 1 . a 8  
I .&W 
P .686 
a .tit36 
4 51.7 
6 .544 
6 .W 
7 .677 
8 -606 
9 .6'B 

10 -652 
11 .&a 

Raw of the Bnrometer 
h r  m r l ~  11oclr dwring 

tl1o molltll. 

Max. l l in .  D i t  

- - 
m e  M e a n  Height of tlm BRronwtrr, nx likewise t l ~ c  Dry nnd M-rt Bi~lh 

T l~~rmomefer  M a n s  arc. dcrivivl Lieu Llrc ohcr\atiuus u d e  at th s c v c d  
boms durlog tb mouth. 



Hourly nleans, kc. of tlie 01)~ertntinns nnd of tlie Hygrometrical elcments 
dependent t11rreo11.-(Cvnlirrrted.) 

- 
dl1  he liygrouetrical clement8 are colllyuted by the G r e e d o h  Ihnsbmtu. 



, dbulract of the Reaslh of the I.our[y Jfeleorological Obserualiofis 
tarten al the Suraeyor Geaeral'u Ogice, Culcutta, 

is the rnoltlh of Juulte 1570. 
Solar Radiotion, Weall~er, kc. 

~- - -  

WIND. 

Gcncrnl aspect of t!le Sky. 

2 i I i . S  1 I3 to 4, . t . l r . ,  Li to 8 A .  v., 
c.londs nf diK-rc*nt. liinr!q to 
17 P. Ir..  0 n.fte~rr~-nr~ls. ~lrislc 
rrirld a t  IJ; r. ar. T1111nrlr.r nt 

d I I*. n. T,i:ll(ainy i'ronl 7 
t o  9 r. at. I:nin f'roxil 8 to 10 

I I P .  31. 
Zi 129.8 ... 'B.lli.S.9 S.1,yV7.' 2.S ' 259.6 ( ~ 1  tn 1 0 , .  rr.. r l n ~ ~ d s  nf dif- 

i I i I I i I wine\ a t  s i  r. ~ r .  Drizzlccl 3t 
Fvrt*nt lii~ials nftcrn:lrrls. llrivk 

- -- 
\ i  C'irri, -i Strati, " i  C'11rn11li. .-i Ciro-qtmti, ~i  C ~ t n ~ ~ ~ l o - < + r : ~ t i  h i  S i ~ l ~ l I i ,  

\i Cirro-cu~uuli, B clear, S stratoni, O&cr~wt. ~ l ~ , l ~ l r e ~  I,, ,~cT< - . c 

1 1 1  
3 130.0 I 1.65 'S.S.V. &S 

I 1 
1 .  . 

S. 1 .  

6 121,.8 ... ;S. G S. S .  W. 11 to 7 .A. ar., -i t o  P. ~ r . ,  

. vlol~tls e~t'tliff;.rt-nt 1iin:ls nrtvr- 
n-nrtlq. l!ri$k n.illrl f'mm nrlnrl 
to (; r . a t .  '~1111n(l(~r at lor.  IT., 

l l i ~ l , i t ~ ~ i ~ ~ <  rrn111 9 to 11 r. 3r. 
iJ)rlxzl~l at. S A.  11. ,t 9: r. 11. 

0.8 1301.11 S t0S . t .  ar., p i  t n : 3 r . ? r . ,  
nftrrn-:irils. 3ri,?c wir1J 1 ':an, 1 0  ,,.?I., to .!,! r. x. 

1.1 1.o5.6 ~ S to 5 A.  ar., ~ 1 ~ ~ 1 ~ ~ 1 s  of clif- 
I ft.rc)nt Itintls to 1 r. 31.. I3 1 R i'trrn.nr(:s. Brisk wil~tl fro111 

S! t o  9'. a. 3r. 
9 12S.5 0.GB S .  S. IT. 2.8 i 376.3 1 Clnr~lls of r:lrions kindg. 

nriu!; wind nt 4. ,k i: r. yr. 

s! ct 10 r. 31. 

1 . 2  107.0 x i  to ,,\.s.. L i t o 9 r . a . .  

... 

o..I, 

! -'i t o  6 r. 31.. 0 nftrrn-nr,iu. 
'~ r iq lc  \\-in(l at. !)I P. I[. T111ln- 
t1i.r S: lifl~t~lin: I!: S; 10 r. Y. 
I1:nin nt ! I  S: 1 0  I.. Jr. 

230.1 1 ('!n~~cls nfdiGsrcnt liintli: in 
, R  A .  JI.,  P i  to 6 r. If., U :li'Lvr- 
'wnrrls. 

247.3 13 fo 6 A .  ar., "i to 7 r. x, 
r! nftrrlrnrd9. 



dlatracl of the h u l l s  of t h  Iiourly Bfe/eor.olo~ical Ohscrratiowc 
taken at t h  Sttrvejm General's OJice, CYhtclh, 

in tke nrortfR of Jtme 1870. 
Solar Badintion, Wentller, &c. 

i 

WIND. 

General aspect of the Sky. 

13 

14 

16 

16 

17 

18 

19 

20 

21 

22 

23 

\i 
Li Ckro-cmuli, B clear, S stmtoni, 0 orcrcaat. ,,,, ,,,, ,,, ,(-I _ 

o 
109.6 

129.8 

129.9 

109.6 

... 

130.0 

110.0 

... 

... 

126.0 

... 

Cirri,-i 

Tnclleu 
0.30 

... 

... 
0.11 

4.39 

0.06 

0.38 

2.63 

0.73 

... 
0.81 

Strati, 

9.8 8. by W. 

S.S.W. &S.by W. 

9. & 8. S. W. 

S.S.W. & S. byE. 

S. by E, &S.S.E. 

E. & s. 8. E. 

E.&E.N.E.  

E. 8. E. & S.S. E. 

SbyW,SW&SSW 

S. W. & S 8. W. 

S.S.W,S.&S.byE. 

-i Cumuli, ~i 

L ... 

... 

... 

"' 

"' 

... 

... 

. . . 

... 

... 

... 

Cirro-strati, 

' Milenl 
244.1 

152.3 

220.1 

186.0 

106.3 

100.0 

274.4 

301.8 

164.9 

197.6 

178.6 

Clouds of different kinds to 
10 A. Y., 0 to 8 P. x., SgshPr- 
wards. Thunder at llf A. a. 
Lightning to 9. W. at 8 P. w. 
Sli~ht  ram from 9f A. m. to 
1 P. n . & a t 6 f  P. x. I 

\ i  to 5 A. M., L i  to 6 
P. H., S afterwards. 

\ i t 0 4 ~ . ~ . c i t o 4 ~ . ~ . .  
S afterwards. Lightning to 
FVat8p.m. 

6 to 6 A. H., h i  to 12 .\.r.,O 
to 4 P. H., clouds of difftwnt 
kinds afterwards. Tlluntlcr 
at 9t & 10 A.M. batlS: 2 P. 3r. 
Li~htninq to W. at 8 P. r. I 
Yliglit ram at 0 ) ~ .  x. & from I 
I to 3 P. 16. 

L i  to 3 A. N.,S to 10 A.Y., 
0 to 3 P. Y., S to 7 P. Y. L i  I 

afterwards. ThunQr 8 light 
ning betweon 11 & 12 A. x. I 
Rain from 11 A. ar. to 1 P. 31. 

S to4a .x . ,  o i to : f ;~ .~r . ,  
~i afterwards. Liql~tning a t  
8 t 10 P.M. Sliallt r*un at 1 t, 
9 & 12:~. X. & at 1i  P. H. 

Sto5~.x. ,scudsfrom E 
to 10 A. Y., "i to3p. Y.,O 
afterwards. Thunder at 13 
A. Y. & 4 P. I. Rain after 
intervals from 84 A. x. to 9) 
P. 16. 

0. Rain & dricele whole 
day. 

0. 'Jlunder at 2f & 6 P. x. 
Lightning to W s t  9 P. M. 
Slight rain frtm 9h A. r. to 
9 P. Y. 

S to 11 A. r. mi to 3 P. I&., 
S afterwards. 

S to 7 A. ma., 0 to 8 P. x., 
h i  afterwards. Thunder at 
A. Y. Slight rain from 74 A.M. 
to 7 P. M. 

hi Cm~O-stmti,_\rriNhbi,  



Mt./eorolugical OL~cr~.a/ ioas.  xlix 

dbakucl  GJ (Re IieeulC of the ZIorbrZy Nclerological Otservat io~~a 
laken al the Snr~eyor General's O&e, Culcul/a, 

in the motatli of June 1870. 
Solar Radiat,ion, Wcather, &c.. 

. 
3 
2 

25, 

26 

General aspect of the Sky. 

WIND. 

pre,,nili,lg 1 1 2 .$ 
direction. 4 t 6 4 

L 

. d  
0 0  

* 2 
J.- 

5 3 

I I 

Li Cirro-cumuli, B clear, S ntrntoni, 0 overcut. 

1 

b ~ i -  

ss* 
2 $ ._, 
4-  

0.19 

... 

... 

... 

271 

28' 

29 

30 

- 

+ - 

120.0 

129.0 

131.3 

116.0 

\iCi,-i 

-- 
o 
... 

127.0 

130.0 

,S,S.byE.&S.S.E. 

8. & 9. by E, 

S . & S . b y E .  

S.&S.byW. 

Stmti,"i C n m u l i , ~ i  

239.6 

197.9 

173.1 

205.9 

... 

... 

... 

... 

Cim-strati, 

\i to 9 A. x., S to 6 P. M., 
B nfterwards. Thunder at 1 
& 2 P. M. Rain at 6) A. X. & 
at 1, 2 & 3 P. x. 

Bto$r.ur. ,  mi& \ i t o r  
P. x.. B afterwards. 

B t o 3 ~ . x .  \ i to6r.w.,  
-i to 6 P. x., S nfterwards. 
Drizzled at 2 & 10 A. x. 

S t o l O a . ~ . , n i t o i ~ . ~ . .  
S afterwards. Drizzled at 3 
A. X. 

h i  Carnulo etrati,hi Nimbi, 

Miles. 
142.0 / 0 to 2 P. x., clouds of 

different kinds afterwards. 
Liplhtning to at 8 P. M. 
Dnzzled at 2 & 3 A. x. &in 
!from 6 A. M. to 3 P. x. 

110.6 s t o 6 ~ . x , ~ i t o  7 P.M.,  

... 

... 

*Inches 
2.86 

0.03 

' s .~~w&s.  

8. 

0.22 

/B afkmtuds. Blight rain 
\between 1 & 2 P. X. 

S.byE. & S.S.W. -i & \i. Rain at 1 



Inches. 
... Bfean Ileipltt of t l ~ e  Barometer for tlie month ... ... 29.G01 

Mnx. l ~ e i g l ~ t  of the Unrolneter occurred at 9 a. x. on the 6th. ,.. 29.7lH 
Bfin. I~c ig l~ t  of the Barometer occurred nt 6 P. M. on the 19th. ... FJ.2:iG 
x.i-lt.rine ~.tr~r,qe of t l ~ c  Dnrnn~rtcr duriug the mouth ... ... 0.534 

... BIron of t11c daily filnx. l 'rt*ss~~res ... ... ,.. 29.668 

... ... 1)itto dill0 i t .  ditto ... ... 29.536 
Meua Juily r3unge of the Barometer during thc month ... ,., 0.133 

... Mean Dry Bnlb Tl~ermometer for the month . . . . . .  Bl.7 
3 1 ~ ~ .  Tcn~peratrrre occurred at  1 & 2 P. M. on tho 1st. . . . . . .  97.5 
Blin. Tenlpc.ruture occurred at 9 P. Y, on the 1st. r .  - . . . . . .  4b.3 
Zxtr.oae +.ir~rge of the Tc~n~perature during the month . . . . . .  21.0 

... Menu of tlle daily hlnx. Tern )crnlure ... . . . . . .  90.6 

... Ditto ditto firin. ditto, ... . . . . . .  7S.Y 
iUeun duiiy rulrge of the Temperature during the month ... ... 10.8 

... Mean W e t  Bulb Thermometer for the month ... ... 80.4 
BIrm Dry lhllb Tllrrnlo~ueter above RIean \Vet Bulb Thermometer 4.3 

... Computed AIcnu l l e ~ - p o i n l  for the month ... ... 77.4 
... Mean Dry Bulb Thermometer n h v e  conlputed mean Dew-point 7.3 

... Mean Elastic force of Tapour for the month ... ... 0.992 

Troy pin. 
Mean Weig l~ t  of Ira onr for tlie month ... ... ... 9.67 
Additional TVei 11t OF V a ~ u r  required for conlplete saturation ... 2-55 
Yuan degree of &umidity tor LLo month, complete saturation being unitl 0.R) 

0 ... Moan Uax. Solar radiation Thermometer for the month 125.7 

Inches. 
... Rained 20 days,-Ifax. fall of rain during 24 hours ... A39 

Totnl amount of rain during the n1o11tll ... ... ... 16.09 
Total amoul~t of rain indicated I)y the Gauge* attacl~ed to the anemo- 

meter during the month ... ... ... ... 14.59 
Prevailing direction of the Wind . . . . . .  S, S. S'W. & S by E. 

*Heigl~t  70 fect 10 inches above ground. 
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dbslracl fl Me Reunlts of /he ITonl-ly J~e/eor~ological OLservadiotrs 
iakelr at the Su~weyor Genel.aZYu Ofice, Culculfu, 

its 1Ae ~notl tR of  fily 1870. 

Latitude 22' 33' 1" Nortli. Longitude 88' 20' 34:' East. 

Heiglltof the Cistern of the Standard Barometer above the sea lerel, 18.11 fee&. 

Daily Means, &c. of the Observations and of tlre Hygrometrical elements 
dependent tlrercoti. 

Inches. Inches. Inclles. ~ ~ c h e s .  I I I l 1 I  

Tlle Mean Height of the U:~rbmrtcr, ns liltrniat. t l ~ c  Dry nnd Wet  .Bulb 
TLerrnometer Means are dcrirrd, frolu LLc Iruul.ly ob~ervatiolrs, made at tlru 
severnl hours during-the dax. 

Range of tlrc Tempera- 
ture during tlre day. 

Bmge of the I)aron~eter 
during tllc day. 

a 1 M i .  DiK ' ' $3 

P 
'3 

g, 



&i)y Means, ctc. of tile Obsenrtio~ts nnd of l l ~ e  IIyffrometricaI elements 
clcper~clrnt thrroa.-(C~'ortli~ttt~?.) 

Date. 

--a 

i, 

P 
3 

0 . d 5 ; a P 

/ 0 / 0 i 
I I..L~s. T. p. 

9.91 4.6177.6 
79.0 6.6 .970 

2.7 WO 4.6 1.001 
3'g 

78.3 0 9  0349 4 N).Y 2.9 , 
B w.5 3.4 rai t i 8  3f;j 

1035 
30 
.18 
.m 
1)8 
-14 
. 
A? 
-42 
.43 
. I 2  
.3B 
-47 
.38 
.60 
.& 
-61 
.43 
& 

%94 
1W2W 

-42 
M 
239 
s 
-31 
.39 

.GO 
31 

the 

T. gr. 

2-77 P.8 

38 
19 
$0 
21 
tl 
23 
21 
25 
26 
27 
26 
39 

0.78 
-41 
1.69 
-7 1 

2 ~ 3  
.69 
A3 

1.YY 
-1 1 
B 1 
2-1g 
-71 
.65 
-67 
a 

1.53 
-66 
-85 

2-49 
1-71 
8 1  
-41 
-44 
.II 

Q9'L 
1.16 
0.73 
1.64 
.80 
.40 

0.59 

Q r w ~ ~ ~ k  

0.928 

3.0 
3.7 
2.8 
3.1 
2.4 
2.4 
1.9 
1.6 
a.o 
3.3 
2.6 
3.0 

81.8 
81.8 
81.1 
79.7 
80.1 
80.7 
80.4 
79.6 
m.0 
79:& 
80.7 

.81 
-86 
.8d 
.s 
39 
.01 
.a 
.W 
.SS 
.ns 
.59 
.&J 
.w 
.81 
.87 
.% 
.S 
.85 
.86 
.% 
.88 
.a 
.90 
.M 
.w 
-9.3 
.81 
.85 
.88 
.9S -- 

t9.r 
$9.2 
1 
77.5 
78.4 
$9.0 
79cl 
78.5 
$a6 
S8:5 
B.9 
7A9 

:3U 
31 

-- 

811 l ~ ~ g r o ~ t r i c d  elerrrcuts are cwuyrrted IJJ 

3.9 
2.4 

, 2.3 1 79.6 
79.5 1.4 7s.; 

I 
-- - - -. - -. -. 

.9Y9 
355 

i%l 
6 3  
4.8 
8 3  
4.1 
4.1 
a2 
$.7 
3.4 
2.2 
4.4 
6.1 

39% 
-976 
3 7 3  
Jkfi 
352 
-970 
373 
-968 
.sss 
356  
.967 
.9a 



dieleorological Otac.rua(iv#s. liv 

- -- - -  - . -- - 

!l!l~o Mean l fe ig l~ t  of 1.11~ Ui~romrtcr, n s  likca i s r  t l ~ c  Dry n~lcl JYrt I$1111u 
Tl~errnomrkr l l r n n ~  nrr clerived li-om the obscrvalious u d c  at tLc several 
I1wr6 d u b g  t11e monlL. 

Hourly Mesrm, kc. of tho Olmervulionu and of tlte Hygrometrical elcn~cnts 
depc~~dcnt  tllrreon. 

Hem. 

2 
$ 
kg 
2 fi 
gH , 

o 

82.2 
81.8 
81.6 
81.2 
lYL9 
80.7 

L. Y 
o 

' 

2: - 
-a+= 
.F:+ 

c 
X ek 

Range of tllo Bnronirtrr 
for mnclr lto~lr ~llll-itlg 

tlte mor~ll~.  

Max. Min. 1 DiK 

Inches. 

2 9 . m  
.656 
.Wt 
.628 
.M.L 
.GC3 

I0 
11 

Hwn. 
1 
4 
3 
4 
6 
6 
7 .  
8 
9 
10 
11 

I 
I l a n ~ e  of tltc Trntpen- 

iuro for C ~ C I  1111. 

drtriltg the 111ontl1. 

ibr. Nin. IliL i 5 %  

6 
7 
8 
9 

.383 

.3i2 

,357 
.316 
.335 
.326 . .329 
.331 
.362 
.3W 
.406 
3 
.445 
.41U 

o 

84.4 
84.0 

80.7 RJ.5 / 78.7 3.1 
81.7 83.8 7l.I  4.6 
8 I . I  843.7 1 79.2 7.6 

Mid- 
night. 

1 
4 
3 
4 
i 

Inches. 

29.434 
.4161 
.3i8 
.366 
.365 
1 
.3S7 
.3?2 
3 
.386 

.188 

.M4 

.639 

. 5 ~ 1  

.601 

.W2 

.487 

.a 

.477 

. a 8  

.618 

.636 

.651 

.511 

8-1.4 

Inches. 

29.546 
.534 
.623 
.612 
.6,% 
.611 

Inches. 

0.236 
.21U 
2 
.24S 
.269 
.2Y2 
.2!M 
2 
2 9  
.306 

83.2 7 . )  1 4.3 
83.0 78.8 4.2 
83.0 7 8 . 6 /  4.4 
82.6 78.8 3.7 

o 

.69S 

.690 

-670 
.(j59 
. 6 U  
.Wl 
.ME2 
.699 
.&a 
.639 
.6C8 
.668 
.689 
6 

.bi3 .40 
6 N  661 

88.3 j 7!).0 9.3 

o 

./i( 

.660 
011.5 1 80.1 lo.:! 
W O  1 80.0 12.0 

03.3 80.4 12.9 
il3.7 1 81.2 12.5 
Vl.6 I 81.2 I 11. h 
W2.2 1 80 6 11.7 
92.0 1 N1.0 1 12.f) 
01.0 I 80 1 1o.H 
89.0 8 0 . 5 1  8.5 
87.0 7!).5 7.S 

I 86.2 1 7a.8 I 7 . L  
85.2 l i H . 5 i  6.7 
HC.!) 7!).0 5.9 

.311 / 85.6 

FN.0 4 4.4 
7 . 8  4.2 

672 
.OD1 

I 6 3  1 XI.3 84.5 

I 
78.8 , 6.7 

.318 

.313 

,308 
.298 
% i 3  
268 
.2tl  
.250 
.262 
.230 

86.7 

87.1 
88.0 
87.9 
86.7 
86.2 
85.9 
85.0 
8 l .1  
83.4 
83.0 

J 1 1 2 .7 



z ' r n n ~ m m ~ m e m m x ~  O ~ ~ . ~ C - - ~ ~ ~ * ~ G ! Q  m  c - + s - = : a F l  x r r n p - i - ~ - 7 - ? z z m  +,-  3 o Mean Wet Bulb Tller- - I ~ ~ . U I W I - ~ C S C . ~ ~ C W U I W  L & i ~ b i e b a c a - a = w b e  mometcr. 3 1 I 
? :. I y ! c F F y y + + p T ? e  y y - y y y y o Dry Bulb above Wet. 
n u - a ~ s c - 1 w o r n u u 1 w  u i ~ w w c n - ~ W Q I C J I W Y  
E : I 

-1 -7 -a  - -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -T -3 -1 -1 .T -1 -1 
w p p p ~ n ~ x - ~ a ' z a  C= 'x. C= P " Q sc P x w o Computed Dew Point. 
e - - 1 ~ 1 ~ - 1 c ~ ~ w i ~ b  G W ~ L O + X Z ~ ~ C L G L O  

- I 
i 1 FF+FPP""yPF:l ~ ~ a l W v r y ~ v M F ~  O 

Dry Bnlb above Dew 
o c C c , c & ~ w a ~ m - a r U i r m  w a * w a w w m a m . m w  Point. 
n 1 I 

&b;3;3bbbb:a:a&:3 &;c&:4;a&&,&+&&a Mean Elastic force of 
~ - ~ ~ U I C O V I V V - ~ ~ ~ - ~ U  
G ~ r U I U r C Z I L G 3 P O a c O  

- , a Y - 3 - a a m m d I a . l Y  
~ r ~ ~ ~ r s r m ~ ~ w  2 Vapour. I 

F 
0 br&.to*L Lb*&;p 

0 WQm%&'SlWQIYW 

I> y Additional Weight of 
P. w .  w r  &&$eabbb * 9 b 8 2 Vapour required for 

mmpleta anrurstion. 

0 
Mean dogco of Humi- 

k k & & b b b + & & , $ b  dity, co~nplete satura- 
m -  MY.CS*LW L r tion buing u i t y .  



.Jie/eor.o logical OL~ert~a(iona. l v i  

dbatract of  t1Re'Re.snlls of l i e  I h a r l y  illcleorokogic.al OLseroatiotis. 
tukeu al l i e  SI$I.GEI/O~ Ge~lerak's OJice, Cu Ecttlla, 

itt !he ?noit/i of Jrdy 1870. 
Solar Radintion. Wenther. &c. 

L i  Cirro-cumuli, B clear, S stmtoni, 0 orcrcast, T thundcr, L lightning, 
rn . , ' , , . - - I  

1 

2 

3 

4 

6 

7 

8 

9 

10 

11 

12 

1 3  

1 4  

16 

16 

17 

\i 

325.0 

119.0 

123.0 

128.7 

126.0 

0125 .0  

130.0 

110.8 

... 
129.0 

130.5 

131.0 

131.0 

13'2.0 

126.0 

117.5 

123.0 

Cirri, 

... 

... 

0.06 

0.27 

... 

... 
0.03 

I 0.10 

0.15 

... 

... 

... 

... 

0.37 

0.77 

0.30 

-i Strati, 

S&S.byW. 

S . & S . b y E .  

S & Vnriablc. 

;a s. by IF. 
S. by W, 5. S. E, 

S. 1)y E. 

S . b y E . & S .  

S. & S. by IT. 

S .  & 8. by W .  

0 . 2 6 S . b y W , & S .  

S. & S. S. W. 

S . b y W . & S .  

S . & S . S . W .  

S. 

S. 9G S. by E. 

S.S.E. & S. E. 

E.S.E.& variable. 

S. & S. by E. 

^i Cumuli, .-i 

... 

... 

. 

... 

... 
, . . 
... 

. . .  

. . . 

... 

... 

... 

. . . 

... 

... 

... 

... 

227.1 

205.6 

165.6 

117.6 

136.0 

B to 4 ~ . n r . , ~ i &  \ i t o 7  
P. Y.? I3 nfterxvnrds. 

S to 8 a. x., ni to 12 A. M., 
S nftcrn-nrds. L a t  8 B 9 P.M. 

S t o B a . ~ . , - i t 0 1  P. n., 
~loudsof tliffcrcnt kinds nftcr- 
wards. T nt 1 P. M. Slight I1 
~t 3 QL i; P. H. 

Clouds of diffcrcnt kinds to 
7 A. u., \i to 11 A. ar., 'i to 4 
P. u., \mi nftrrwards. L to S. 
W. a t  midnight,.R nt 6 A. M. 

S t o t ~ . a r . , ^ i & \ i  t o 2 p .  
u., S nftcrrrards D at  11 P.M., 

183.8 ~i B \i to 41. 11.. L i  after- 
wards. 

213.1 / S to 8 A. M., clouds of dif- 
fcrcnt kinds afterv-ards. D at  

233.2 

1'33.0 

149.6 

8 i .  '3 & 11 A. Y. & 7 P. x. 
S ~ O ~ A . M . , O  ~ o ~ P . M . , S  

~nftcrimrds. L to W a t  11 ) P. 11. 
Cl~icfly 0. B l i g h t ~ a t & & ~ . x .  

&from 9 A.  to 6 P. Y. 
S t o 3 ~ . x . , l ? i t o 7 ~ . ~ . ,  

0 to 12 A. v., "i & \ i  afler- 
wnrds. T nt 3;- P. x. Slight It 

127.7 ,from 9 to 12 A. x. 
\i to 6 A. M., -i to 8 P. M., 

\i nftern-nrds. D between 11 
!& 12 A. 31. 

165.7 

195.7 

141.6 

160.2 

180.0 

129.0 

1 Li to 6 A. x., "i to 6 P. ur., 
B nftcrwnrds. 

\i to 8 A. M., hi to 8 P. M., 
\i aftcrwards. 

B to 7 A. u., ni to 3 P. M., 
\-i to  7 P. x., B afterwards. 
D nt 3 P. 11. 

Clouds of diffcrcnt kinds to 
to 6 A. M., n i  to 8 P. H., \ i  
afterwards. Slight Ii a t  21 JG 
l l r .  M. & 2 & 51 P. M. 

\ i  to 8 A. M., b - i t o 7  P.M. ,  
S aftcrrards. R a t  6 & 10 A. K. 
& 1.4) & 6J P. M. 

Chiefly \i .T at  I f   P.M. 
Slight R from 51 to 6). a t  10) 
Sr 12)a.x.  & f r o m 2 t o 3 ) ~ .  M. 

Ciro-strati, k i  Cumulo-strati, k; Nimbi, 



d&lfact of the Remlls of the IIonrlg dfelcorological 0herca:alioRI 
t&n at fh Sameyor Ce~ieral'a OJice, Cukullu, 

itr the mot~th of' drily 1970. 
Solar lladintion. Weatl~cr, kc .  

'1 1 
2 2 $,; . 11- IS^. I 
7 :  - .. -7 ~ 

y-.: -== = - * . - -  
n , .: , i l i l l  

: 2 .$' 1 Gcacml aspect of LIE Sky. 
e:' + = , L C  + - .. ,= - .- (2 ; '= . - -  - t~irrc~ion.  ,<: ~~1 L I Z A  2z- I i H I  
- - - ~ - - 

o 111rl1e~l 111 731 ile-s; 
1 1 . 2  ... P. 1)~- J'E. S s. 8 ,.. 12S.O ; \i to 2 A. x., to 5 .4. ?r.. 

1 1  i-i to i r. n.. nftcrtvnni.s. I [,t S. IT nt G r. 3r. 1) nt f i  S- 12 . \ . \ I .  
I:, I:lO.i, ' 0.03 :H.II~I~,E.S.E,S.I.. ... I 1.77.1 ; Clouclsof.difft*r.nt Icin~ls to; 

1 .4.1r..-i'toir.~1.! J3aftrr~v:1rJe. I 

1 slicIlt I{ nt :3 .i. >I. ct, :* y. ,,. 
20 125.0 0.0s !s. E. Lt s. 1 . , 203.3 s to s .4. x.. i to i r. 71..  

i 

i 
0 :~Tfcrn-nrcls. T nt I l l:r. 21. 
L n t  9 S: 11; r. 21. Slizllt I: 
after intcrrnls from 12 A. 31. 

I 
it0 11 P. 11. 

2 I .  ... 8. P. IT. ~k P.l)yE. '.. 113.9 , h i  to2 ~ . 3 r . ,  'itn 101. zr.. 
I 1 I 

1 
~cloudsof cliI!i,rent liinrlc nItc*r-  

' i  ~ n r t l s .  T a t  1 P. 31. L 10 S ant 
i I i 1s: F. H. D at:l "k 2: P. \I. 

2'2 129.5 1 . 2  P. E. 'k S.S.E. "' 115.0 \ i  tot3.4. zi., *i  to 2 I!. ~ r . .  

I i i0 to 7 r. 31.. S ~ f t r r ~ : ~ r ~ l u .  T I ! ,zt, 2: 8~ :J I>. 31. I{ from s .~ ,  $11 
.i. ar. S: 2 :  to 6 r. zr. 

23 130.0 0.7s S. S. E, ck S . S . T .  ... ' 129.5. I 0 to 4. A. xr., vlmrds of dif- 
I I i ~ fercnt kinds to S .i. l r . .  ' i to 

! '2 to r .ar .  0 to 'i P. zr.. R nl?rr- 
n-nrds. Tnt B r. 11. 1: at  2Bd 

I 
1 ~ I.,, l r .  & 3, 4 ,k 11 P. ~ r .  

2 1  I .  ' 0.01 'S,S.T.BS.I~~T. I ... 79.0 s to:$ r. zr., -i tn r . > r . . ~  
I 1 l:~ftcr\~nrds. Sliqllt. It at I l  k 

I 1 1  12 A .  31. "k 8 >  r. M. 
2,; ... 0.18 ,S .~?J -T .  & f5.S.W. ... , 126.2 S to 5 a. a r . , O  to 1 r. x., S 

~ 
2 112.0 0.38 

I I .nftcnvnrds. s l igl~t  H ; f m n ~  ; : 
to 12 A. 3c. 

\v.S.TT',S.w.&S.I ... ! 76.2 1 0 to 4 a. x.. P nftcrwnrds. 
I i 'R nt 3 ,k .1. -4. zr. ,k r. 2r. 

27 110.0 1.2.5 S. lo... 65.2 Cl~irfly 0. T at 2: d :l r.v. 
R from 1 to f ; .  F S' !!I. 3r. ,I; 

I : n t  I, 2,  4 S; 5 P. >I. 
2.9' 12'4.5 ' 2.36 S 8 1 T , S . S S . h y ~ .  ... ' 131.9 0 to8 A. >r., "i nftcrn-nrtlp. 

I 

1 I ,I{ from 1 to s a. 31. 
21 131.2 i ... ~ I ~ T . ~ S . S . W .  ... 1 41.5 I X t o : 3 ~ .  M.. \ i  to 91. r.. 

I I* - .  
1 1 i 'i tn :7 P. 11.. 0 to (i r. >I., S 

! ,after-nrds. I1 at .I r. zr. 
30 121.0 , 1.02 8.S.E. fi S. E. l l G . O  II to 3 a . ~ r . ,  S to S .i. 21.. -i 

/to 2 r. 31.. ('1011ils nt' clifl;.rt.nt 
kintls nftrrn.:ii-(1s. I?risl; n.ir1.1 
:rt '71 r. zr. ' [ 'at  :3 ,i I P. 21. 1 ;  

I : ~ t  3. S ,'k 9 I-. Jr. 
41, ... 1.25 I<SR..YEkPSn' .  ... 166.6 ~ l ~ j c ~ f l ~ ~  0. 1: lit 3 ,c :. f r o ~ q  

I - -- -- - - - - -. -- 
S; 1~.)11 !, . ~ . \ r . , \  S ~ , > I I I  1 f d * ! ) ~ ~  I! -- - - -. -- - 

\i cirri.-i Strati, -i  C'u~nr~li, \_.i C'irro-str;lti, r\. i ('lllllllln-q(l.:lti, \A~-iylrl ,~, . ,  
Li Cirro-clunuli, B clear, S slratoni, 0 overens!, T tLunrler, figrlnillg, 
't rain, D drizzle. 



Abstracl of tire Resulls qf /he I[( .arb  bfeleorological OCsercalio~rs 

ill the ~ ~ ~ o ~ l t l r  oJ' September 1870 . 

alean beigl~t of the Bnrometer for the month ... ... 
Blax . l ~ e i g l ~ t  of Llle Bnroinctcr orcurred at 10 A . M . on the 15th . 
BIin . l ~ e i g l ~ t  of t l ~ r  Bttrornctc-r occr~rrc.d at 4 r . M . on the 24nd . 

... E.a*/rejne 1~r11ge of tllr 13oro11lcter during the n ~ o n t l ~  
... Mt. an of tlle daily illl~x . 1'1.css11reu ... ... 
... Ditto ditto hlin . ditto ... ... 

Bieutt d a i l y  rsuege of the Uuro+eter during the month ... 

0 

Blean Dry Bulb Tl~ermometer for the month ... . . . . . .  83.2 
&In* . Tnnperature occ~~rr t~ t l  at 1 P . 11 . 011 tile 18th & 20th . . . . . .  92.0 
3Iin . Teu~pcratrlrc ocntrrcd a t  6 A . 11, on the 6th . . . . . . .  77.8 
I<.r.rlln~ie ~ u i r g c  of t l ~ r  Trnrpcr~~tr~rc d ~ ~ r i n g  the month . . . . . .  14.2 

... &Iran of the daily Mnr . ' I 'e~nprrut~~re ... . . . . . .  88.3 

... . 1)itto ditto hlin ditto, ... . . . . . .  79.9 
dleun dui ly  ruizge of the Telnpernture during the month ... ... 8.4 

... Mean Wet  Bttlb Thermometer for tlte month ... ... 80.0 
AIrlui Dry Bulb Tl~ern~omc.trr above BIc.nn Wet Bldb Thcrlnometer 3.2 

... Computed Jlcnn I)'\\.. poilit for the ~iionth ... ... 7 i . 8  
... Mcan Dry Uulb 'I'l~crruou~cter abore computed mcan Dew-point 6.4 

Iuches . 
... Mean Elastic force of Vapour for the month ... ... 0.934 

Troy grain . 
Mean Weipltt of Vnponr for t.11~ month ... ... ... 10.03 

... Atltlitionni \T.c.ipl~t ot Vnpoltr rccl~tirrd for conlplcte sat~~rnt ion l . h ( j  
Menn degree of humidity for Lhe ~uonth, cornpletc saturation being unity 0.84 

0 

... . Menn Max Solar radiation Thermometer for the month 180.0 

Inches . 
... Rained 2 t  days.-Ifax . fnll of rnin during 24 houra ... 2.44 

Total amount of rniu during the month ... ... ... 9.01 
Total amount of rain iutlicukd by the Gauge* attacl~ed to the anemo- 

meter during the month ... ... ... 8.38 
Prevailing direction of the mid . . . . . .  s. S'S E & S by E . 

* JIcight 70 feet 10 inches nborc ground . 



lir BfeIeorolugical OLaemaliolrr. 



Ahtract of /fie Reanlls of' [Ae IIortr?y ~l~eleoro?o~icul Olaercaliotrs 

tukew al  the Sut.e~yot' General's 0J i1 .e~  Calcrctkz, 
i t 4  IAe tttotli.4 d' drujvisl 1Y70. 

Latitude 22' 33' 1" North. Iiol~gituclc SYo 20' 3-1" East. 

Hc.ig11tof tlre Cistent of tlre Sta~~dnrd Uaronletcr nLovo t l ~ e  sea level, 18.11 feet. 

81.7 
82.3 
b'l...5 
80.3 
83.1 ! 
8.1.9 
84.3 
8 I.!)  
8.5.5 
S 5 . j  
81.9 , 

h'. 1 
81.1 
81.7 
Xi J.  1 
81 .:3 
81.:) 
h:I.O 
16.9 
81.7 
81.9 
8.2. L 
X I . 7  
78.3 
79.5 
91 .(j 
82.2 
h2.3 ~ 
83 0 
8'2. f i  
82.4 

1 

i i 
86.5 , 78.3 / 8.9 
8G.7 79.6 , 6.1 
F!I.O 80.8 8'3 
ti:l.5 j i H . . i  5.1 
9 . 0  1 7 . 0  10.0 
0 .  ! 0 . 1  1iJ.s 
I .  S o . i  $1.8 
90.0 I 81.-L 8.6 
I .  81.5 ; IO.:l 
0 . 5  riI .O , !),; 

5 ! I .  11.5 
I 7 . 7  1 7.5 
sc;.c, , is..; 1 7.5 
8 t I 7 3 . 0  : 11 ..& 
V(i.5 i1;.6 $).!I 
Xi.2 8 .  9.2 
8.5.0 I 1 ( j . 0  
88.3 80.0 8.5 
W . 8  80.G 8.2 
8.5.t , So..; , 4..!J 
8 l .S SO. b 4,. 1 
65.5 , 80.;) 1 5.2 
tc.i.0 1 I .  ' 6.5  
i>t..j \ - '  - 3.0  
40.7 i;:;; i 2 .7  
t i 5  , i S . 3  8.0 
57.0 i3.L 8.t; 
8T.i , so 0 ; 7.7 
87.3 I ~!J .Y ; 7 . 5  
. I .  , (i :I 
8.5 8 .  5.5 

- 1 .  _- _- __ 
Tile Jiean tleigl~t of t11r l311rn1nctc.r. n ~ ,  likrniqt- ILe Ilry and \Vet Bulb 

T11ernmon1etc.r Alrnnn are rlrrircd, from t l ~ c  Laurlg obrcrvatiuna, made at the 
screral hours during the day. 



Ixi glclroroloyical 0llaeraal;wra. 

Abrtrclel q f /Re ??esn//8 of /Re /rorrrly ~ d ~ / e o r o ~ t r g ~ c a l  Ohaert*~~liowr 

ttrke.rr a l  / lr c Stirrqgor Gen erli Z's OOiceJ Cu lcrritu, 

lAe ~ i ~ o l ~ l i r  of A x p a t  1870. 

-- - - - - - -  - -- - -- 

-111 LLe IIygronrcl~~icc~l e~cmcl l l s  arc colnlllltetl by the Gmnnic l r  Conutmk. 



Hourly Means, &c. of the Observation9 and of the Hygrometricrrl elemenb 
dependent tltcrcon. 

Rnnge of t l ~ e  B~t ron t~ te r  
for eurlt l~our  duri~tg trtre Llr caclr ltoirr 

tlre n~o~tt l i .  
' E  E d 

Hour. $: % 
'--- 

1 5 ;  
1 Max. i n .  1 DiK 2: Nnx. l l i n  D i L  

2 d  6-4 & 

I 
I 

Inclres. Inches. Inches. Inches. ; 

Mid- 

1 
2 
3 
4 .670 .747 .423 .32.L 80.0 81.6 ! 76.5 / 5.1 

.68G .761 .427 .327 ' 79.9 81.5 7 .  5.0 I .598 .7@2 .439 1 3 2 1  79.7 81.8 76.5 6.9 6 

: 1 .613 
.6J9 
. 6 U  

1; .6&3 
11 6 3 1  

The  Mean Heiglit of tlte Barometer. os likewise tlte Dry ond W e t  Eolb 
Tllermometer Means nre derived fro111 the olserrations made a t  the aereral  
hours during the month. 

.778 

.791 

.609 
8 1 5  . 

.I87 

.773 

.749 

.725 

.717 
7 
.722 
. 7 1  
.789 
.792 . 
.783 

Nmn. 
1 / 
2 
3 
4 
6 
6 
7 
8 
9 

10 
11 

.616 
5 9 4  
.671 
.649 
.638 
3 5  
.649 
.167 
5 9 1  
.613 
A25 
.616 

.415 

.4@1 

.473 
485 
U L  

.I60 

.4-1.8 
,433 
.397 
.380 
.383 
.401 
.437 
.467 
.474 
.487 
. a 0  

.X13 ! 801 2 . 1  I 77.0 1 6.3 

.329 1 81.2 

.Y3G / 8.2.5 
-330 I 83.4 

R-L.2 I 78.0 ! 6.2 
85.6 1 78.0 7.6 
87.0 78.4 8.6 

1 2 2  1 El.9 89.0 1 78.5 1 10.5 

.327 

.3'25 

.316 

.328 
3 3 7  
.%I 
3 2  
.296 
.W2 
.318 
,305 
.303 

I 
I i 

86.7 90.0 i 78.6 ' 11.4 
85.7 
85.5 
85.5 
85.0 
81.1 
83.2 
I . 5  
82.0 

91.5 1 78.6 1 13.0 
W).8 I 78.0 ) 12.8 
91.8 I 78.0 13.8 
91.0 58.7 12.3 
89.5 79.0 10.5 
88.2 79.0 9.2 
86.5 1 7 8 . 5 1  8.0 
85.5 

81.8 85.3 
81.4 85.0 
81.1 

7 6.9 
79.0 
79.0 , 6.3 

6.0 
I I . 8  78.5 6.3 



ALslracl of /Ae Re~ttlta of tllle I[onrIy d ~ r f ~ n r o l o g i ~ ~ n k  OCsercatimr 

 lake^ a /  l i e  Sn~ . r~ynr  Gerreral'a Ofice, Gdcufla, 

itr the snorrlh o/' A4r~gz(~vf 1870. 

Hourly BIennn, kc. of tllr Oliqrrrntion~ nnd of tlir Rygmmetrical elements 
drpcndent t11ereon.-(Contirtned.) 

Noon 
1 

i8 .4 2.0 0.952 
m 3 
i h.1; ; 2.2 .!Is* 

7 . 7  1.9 I .9f;I 
7.c.G 1.7 .V.jS 
i s .  1.r) . C I I ; ~  
is." I .7 1 .$I 1.6 
7 . 2  i 1.5  .HI6 
7'4.4 1 1 .!I 1 -952 
7 .  2.6 ' .$I53 
7 . 2  1 4.3 .:).I(; 
i R . 3  5.1 ,919 
7 . 3  6.G 1 .$ll!) 



Jlt: /cu/ . t~(o~;l~,~/  O lx~rrc t / i o~ t~ .  lxiv 

Ahlrac l  of 1Ae Rc.~ul/s of  tAe Ifi7crIy Jfcleorol,)gical 0L.serrulions 
taken ar! Ille S~crceyor Gclr ernl's Q()ire, C;tlczr//a, 

ia the V L O T I ~ A  ?f A ~ y ~ l s t  1570. 
Solar Radiation, Wcatller. Srr. 

WIND. 
-- 

General nryrrt of tlre Sky. 

direction. 
--A 

lb 1 Rliles I 

... 230.41 O t o 2 a . m . S t o 5 ~ . ~ 1 .  0 
t o  10 A. m. S to 3 P. M., L i  to 
7 P. M., B afterwards. Light 
!R nt 6, 7, 9 & 11 A. m. 

2: 120.0 ... S .  S. TV. & 8. W. ..: 150.8 1 chieflyS.Datgfa.u.&7~.aa. 
3 128.5 ' ... S.S.W.& S by W. ... 79.2 1 S to 6 A.  M., L i  to 11 A.M.  

"i & \ i  to 3 P. M., S to 6 P.M. 
e lo~ldsof  d i f i r rn t  kinds after- 

I iwnrds. L on N at  9 P. M. D a t  
I lo: A .  LI. & 8 P. M. 

4: ... l.59 S. by W .  ... $4.8 L ~ ~ o ~ A . M . , ~ ~ o ~ P . x . ,  
B afterwards. T & L at  3 $ 4  
A .  M. R from 4f to 8,10 to 12 
A .  M., & at  6 P. M. 

... 1 4 6 . 3  C L i ~ f l j ^ i , T n t 2 f ~ . a a . ~  
!at l a ,  2 & 4 ~ .  m. 

... 98.91 B t 0 7 ~ . r . , ^ i t o Y p .  u., 
0 to G P. Y., L i  afterwards. T 
l a t 3 & & 4 p . ~ . ~ a t 3 4 & 6  $P. LI. 

... 59.8 I to 5 ~ .  m.,\ito I ~ A M . ,  'i 
h 3 p .  m O t o 6 p . ~ .  Saftenrards. 

... 103.51 \ i t o 2 a . ~ . , \ n i t o 7 a . m . ,  
1-i to 4 P. m., \i nftcrwnrds. 
D nt 9 A. hi .  & 14 P. M. 

0.6 193.7 Chiefly -i .  'l' at 10 P.M. L on 
W a t 8  & 1 0 ~ ~ 3 1 . L )  at11Bp. ar. 

I 

,at  7 P.M.  R from 3 t  to 18 A.M. 
& nt 6, 10 & 11 P. M. 

9. ... 109.1 ' 0 to 8 A M.. \-i to 6 P. M., 
~Onf t~rwar~l r . l~af tc r  intervals. 

... I 108.1 0 to8  A.M., -i to 4 P. M., 0 
l a f te raards .~  nt 73 P.M. Slight 
!R after interoals. 

0.1 94.3 1 0 ~ o ~ A . M . ,  S to 12 A.M., 0 

[able 
afterwnrds. T & L s t  2 P. m. 
l R f r o n i 3 t o 7 ~ ~ &  l t04PBf.  

1 0  12i.6 1.00 S E , S S  I3 & vari- ... 41.6 0 to 12 A.Y., S to 4 P.M., 0 
,arteraards. L on S at  8 P. Y 
,Slight R from 1% to 9 A. M. & 

- ' ,4: to 6 P. M. 2_____ 
\ i  Cirri, -i Strati, -i Cumuli, ~i Ciro-strati, -i Cumulo-strati, h i  Nimbi. 

L i  Cimo-cl~mnli, B clcnr, S stmtoni, 0 orcrcnst, T thunder, L lightning 
R min, D drizzle. 



ALa/ract of thr Re.~nlh qf the IIortrly JIc.leorol~.qicul Ohrerratimr ~ 
tukrn at the Strrrryor iieaer~l'a (@re, Cu&rrlla, 

i ~ r  the rirulrth of' dyttst lS70. 
Sctlor liaciintion. TVetllllrr. k c .  i 

- -  ~-~ - .  - -~ -- -A 

o lr1t.111.. I), Jiil,.. 
1; ... . I  S .  S .  1 , 1. . . 1 x 1  S to 3 A. 31.. 0 nhcmnrd*. 

T: n!tvr inter\-:I]< frcm I ?  A. !J. 

2. : \ I  7  F. 31. 
I 

. . . lG3.?~C,lb Tnt 1: p.\r.Plirllt E at , . 
: 3  S: t'rolll 91 a. 3r. to :! I,. 11. 

. . . 1 0 7 . 5  ht05A.31 .. @to?A. \ r  .. .':!4> 

12 .r.31.. 0 nftcrn-nrrla. L on S 
I 

: I t  s S. !I.P. 11. ~ ; ~ ! l t - ~ :  nt n: 
.L. I!. & t; r. 31. 

. 2 .  S to 7 A.M.. 0 to 101.3r..-i 
to :3 P 31.. S sl':er\rnr~ls. T a t  
S j  S: 9i I .  BI. L on S-nt S 3 

I P. > I .  Sli~111 X n t  3,  S. 3 h 10 
a. u. S- : k !I: r. u. 

... 1 37..1 ~ . i  l o  2 A.Y., S to10 !.I!., 
I ' i to 5 r.31.. S nf~ern-xr(:q. L 

1 nt mic111lght. Pligllt 1: s t  .j: 1. 1 
I 31. k 2 & ;%!, P. 1:. I 

21 . . .  . 1 . 1  Cll,csfl>-(.).Tntlr.zr.Pli:l~t 1 
I - I > , T ~ , : '  r\fri-nm 4tn 12 4.31. S: s t ? -~* .? r .  

2 '  . 0 . c ;  S.S.lV. P.S1.< S.: ... 9 . 7  C'11icfl.v 0. Tnt t;"~;!. .I. M. I 

1 I I P l i s l ~ t  I< from 1.1 to 4 ,t i I. I 

I 

1 I -  t i ,  i C ' I I I I I I I ~ ~ ,  \-.i Cirro-strati, ~i c . u T I I I ~ ! ~ - P ~ ~ R ~ ~ ,  -iSi!,t'li. 
ki cirro-cunluli, 13 rlcnr, S st.rntoni, 0 ocerrast, T,,,,thuoclcr, L liglrlning, i 
R rain. D dl ' iz~1~.  li 



... Menn l ~ r i g l ~ t  of  lllr Bnronie t~r  for tl!e motrtli ... 
>lax. lleigilt of' tilt. l h ~ r o ~ ~ ~ c ~ t c r  orrllrrrd nt 10  A. M. OII  1l1e 8th. 
31 in. Ilrigl~i of tile Unrolllrlcr oc.c.~~rrcd at  4 r. 31. 011 L11e 14th. 

... IT . r l~ . r l~~e  I . ~ I I C / ~  of 1111, 1lllro111c.tcr t l u r ~ ~ l g  LLe I I I O I I ~ ~ I  

3lcnu of t l ~ r  daily M a s .  l ' rcsu~~res  . . ... ... 
Ditto ditto l l i n .  t l~ i io  .. ... ... 

... Nean duily 1.u1rge of l l ~ e  Uarol~lt.!er during t l ~ u  mo11l11 

... Mean D r y  B11111 T l~r rn~omcte r  for Ll~e 1nont11 . . . . . .  82 4 
3Inx. T e ~ r ~ p v r n t ~ ~ r c  occ .~~~ . r~ , t l  at 3 P. M on 111e 9th. . . . . . .  91.4 
X i n .  ' l ' e~npc~n~i~~~-c .  ot.currcd nt 4, 5 A, G A. 31, 011 Lhc 24th. . . . . . .  76.5 
1:i.r.rnte vu~rgc of t l~t .  ' I ' r~~~l)c . r i~l l~rc  durlug LLe nlollth . . . . . .  15.8 

... &lean of tllc dn11y 3isx .  1 '~111pt~rutu1.~ ... . . . . . .  87.1 

... Dit to  ditto J l ~ n .  t l~ i to ,  . . . . . .  5!4.4 
d f e u ~ r  duily vu~zge of t l ~ e  Tell~prraturr during tllc moulh ... ... 7.7 

... Mean W e t  B l ~ l b  T l ~ r r n ~ o m r t r r  for 1110 m o n l l ~  ... ... 80.0 
ATc>al~ Dry  I311lb ' l ' l~c~r~~lo~nc~tc~r  nhovc 3Ira11 \Vet Bulb Tllermometer 2.1  

... C o ~ l ~ ~ ) n t c d  1\1c;111 I)c.m--poii~t li)r I I IC inont h ... ... 78.3 
Mean Dry  Uuib Tllermo~llckr above co~uyutecl menn Dew-point ... 4.1 

IIICIIC~?I. 

... Mean  Elastic force of Tapour for the month ... ... 0.949 

Troy grain. 
Mean W r i e l ~ t  of T a ~ o n r  for t l ~ e  m o n t l ~  ... ... ... 10.20 - - 
~ d d i t i o n s l r \ ~ c i  .Ilt o r  T-nl,o~~r rccl~~irc.cl for ron~plete saturation ... 1..11 
Mean  degree of huluidity ibr ihc month, eomyletc saturation being unity 0.88 

0 

Menn Uax .  Solar rndiation Ti~ermometer for the month ... 130.4 

Rained 29 day#.-Max. frill of rain during 2 1  l~oure  ... .... 2.20 
Total amount of rain durinq tllc 111ont11 ... 12.92 
Total amount of ruin indicated by the Gauge* attached to'the anerno- 

... meter d ~ ~ r i n g  the month ... ... 11.62 
Prevailing direction of the wid... ... s s  IT& S 11y E. 
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Abalracl oJ lke H c a n l l ~  of the IIortt.(y Neleorological 013aervalioaa 
tuken ab the Sicrcryor Grrtet.al's (IJive, C(~Zculla, 

~ I L  Ike 911oitlh g' Scy,lc~,iler 1870. 

Lat i tude  22' 35' 1" N o r t l ~ .  Longi tude  8S0 20' 34" East. 

Height of tlre Ciatcrn of l l ~ e  Standnrd Uuromctcr above the sen lerel, 18.11 feet. 

Daily Means, t c .  of t l ~ c  01)scrsations nnd of the l~~grornc t r icn l  elements 
dcpc~ntlcrlt t l ~ e r ~ o l ~ .  

a n  of 1 1  ~ r o n i c t ~ r  illtinge of t11c Tempera- 
dunug tlrr day. 1 ture during Ll~a day. 

I b5 1 P 2 - 
2 E DiL 1 i l n x  I l i u  Dili. 

-- 
I 
I I I ~ ~ I I C ~ .  ~ I I C I ~ C - S .  r 1 ~ ~ 1 1 , ~ ~ .  1 I I I C I ~ ~ - ~ .  l O 0 1 0 1 0  

The ilenn IEeigllt of tho Barometer, aq likewise the Dry and TVct Bulb 
~ e r n ~ o n i ~ t c r  AIenns are drrived, from the hourly olscrvatiolrs, made at tho 
several houre during tho day. 



Isix U c / e o r o l o ~ i c a l  Obseroaliorr. 

dbsrrncl of /he Rzrrtlls /he IIonrly dLe[eorologicu.? OLseraalwnr 

tuke~ i  a / /he  Silrr.rynr Gerret.rr l'a O/];;ce, Calcutta, I 

in //re t l ro~t l l r  q' ScptemCer 1S70. 

-- - - - -- . . - .. -- - 
I I I 

I l 0 i  o o , I I I C ~ I C S .  . . T. gr. 1 
I I I I 

ht1.9 1 ' . 7 . 1  
Y9).0 4.1 , 77.7 7 . 0  ' 
,qS).7 I 3 ' 7s. 1 5.6  : 

I .  -1..5 7 . 7  " "  I . I  

8 1 , s  S . 0  74.9 8.0 , 
81.0 , - 1  . 7 . 2  (i.B 

l . 3  , s ,.i 4.3 ' 7 .  " 
1 . 1  .I..:( 7S.l  7 . 3  
7 . 7  2 . 2  7 . 2  3.7 ' 
g : ) . . ~  ! : I 0  7 , :  6.1 
S0.l 1 2 I ' 7 s . 7  3. I 
S0.O 2 i 7'4.7 4 . 6  
9 :1.0 7 8 3  5.1 
2 ;).ti 7 7 . i  6.1 
8.1 7 3. b 73.:1 , 5 . 3  
8 . I  J..!; 7  , 7 . 8  
7 .  ' I , 7 . 1  ' 4. 1 ' 

80.8 1 3.2 , TJ.6 6 . l  
I 

I I 



Neeleorologicnd Olservalinns. Isx 

Abstract of Me Reenlla of Ihe ITovrZy dIeleo~.olop'cal OCservaliofis 

t a k ~ r  a t  /he Slcrceyor Gene).nl's Oflice, ctzlct~ltu, 

iu t i e  mo?i / A  of Sept~i~rCer. 1 S 70. 

Hourly Means, kc. of the 0l)servationa nnd of the Hygrometrical elements 

dependent tllcreon. 

&lid- 

1 

I 0  
11 

I 

1 
2 
3 
4 
6 
6 
7 
8 
9 

10 .733 314, :z :;.;; 81.9 1 Wi.2 1 it;.; 7.7 
11 .727 .853 81.6 \ 8 1 .  7 .  6.5 

I 
I 

; j 
! I I -- -- ~- .- 

The Mean EIeigllt of tllc Bnron~ctcr. ns likewise l l ~ c  1)ry and Wet  l l i ~ l b  
Tllermo~nrter hlenns nre dcrircd from the oLscrraliuns made at tho several 
hours during tilo mouth. 

.- w 

Honr. 

f! llnngc of the Tcnipcra- 1 +.re ar each liuiir 

t-. Ej 

6 2  

2 3  
F, 

o ca 
Y * l,s 4i 

.zi ;". 
x % 2 
8.2 
SJ 

drlrillg the month. 

I I 
Max. I BIin. DilT. 

I I 

Hnnge of the Bnrometcr 
o r  e l  o r  r i g  

tilo nlo~ltll. 

M a x  I .in. D i .  



Alalracb qf the Resalla of the Iiouri'y ~feieorologicul Olsmationa 

tuke~r al  the 81~1.cqyor Getr~ral'a Ofice, Ctzlcutfa, 

in  flre rno~ifh of Stpternber 1870. 

Hourly Meane, &c. of the Obserrrtions nnd of the Tijgrometrical elements 

drpenden t t11creon.-(Couti~~ttrd.) 

r- 
, . 

0 
Y 

Hour. I 

- - - -  . .  - .- 
I 
I I 1 

o ~ I I C I ~ ~ S .  1 T. 
M i d -  1 1 

2.9 : 0.953 ' 10.z.i 
1 I .I; 7s.:; ' 2.7 ~ .!1.1:) .2J 
2 i::: i 1.e , i l l  . t i  i .I6 

3 7 . 2  1 . :  7 . 2  ::: 9,s 1 .21 
'1 7 2  1.2 , 7 .  2 . 1  1 . . 2 j  
6 1 T ! l . i  1.1 7:r.l 1 .  I i 7 .  ' 1.1 iS.2 , 1.9 . { t J f j  .21 

i!'.i 1.5 78.4 , 2.0 .$ i iS .ea 
. 2 .  7 .  L 3.. L .952 2 3  
ii:i.ti 3 .5  i l l  I . )  .!11; /  1 0  

I 0  / I . !  4.5 i i i  i 7.7 1 .$,:I1 1 9.91 
11 1 81.2 1 6.0 ; 77.7 1 8.5 . ' J J ~  1 .a 

Noon. 
1 
2 
3 
4 
6 
6 - 7 
8 
H 

1 0  
11 

5.8 7i.6 . 9.3 
ti. 1 i i . 3  ! I . $  
G . l  i i . l  9.S 
5.4 71i.j  ' cl.2 
6.2 1 78.7 j 8.8 
4 . 7  ' 77.0 I 8.0 
3.7 1 7 7 . 4  1 G.:3 
2 .  1 1 4..0 
2.7 I i S . l  I 4.Ii 
2.3 78. 1. j 3.9 
2.0 I in.; 3.4 
1 , . ; 3.2 

- 
All the Iiygrometricd clemeuts are cou~putcll b~ thc Greenmch Constants. 



Jlr/eorolugicn Z 06ser~(ltiona. lssii 

A h i t a c t  of t i e  Xeaull.8 of l i e  ITourly Nefeo~.ological OCservaliona 
taken at the Suroeyor Geweral's (Ifice, Culcztlfa, 

i n  the month of SeplemLer 1870.  
Solar Rdiatioll. Weather. &c. 

L i  Cirro-cumuli, B clear, S stratoni, 0 overcast, T thunder, L lightning. 
11 rain, D drizzle. 

WIND. 

General aspect of the Slip 

-.--- 

I from I ~ ~ O ~ R L ~ I & A . Y . ~ O ~ P . M .  
3 110.6 / 0.00 ... 88.0 1 Chiefly S. Tnt 1:p.x. Slight 

;R at I P. M. 
4, 13t.0 , 1.00 S.S.nr.&.S. byW. '  

1 1 
1.0 146.1 1 ' - i t o 3 a . ~ . , L i t o l 2 ~ . ~ . , 0  

t o 6 ~ . m . , ~ i & \ i  afterwards. T 
I I 'at 1 P. Y. R at  Midnight & 1 A. 

'Y. &from 12i  A. M., to 2 P. m. 
... 144.4 / L i  & \i to 4 a .  m., -i af- 

terwards. Light It at 12 A. x., 
3f & 4P.  M. 

... 136.0' \ i & ~ i t 0 6 ~ . ~ . , - i t o 2  IP. M., \ i  & ~i afterwards. 
1 L i g h t R a t 7 k  10A.?ki.&2b~.~. 

... 188.7 / \ i & ^ i . D a t  7 ~ .  Y. 

... 223.7 t o 3  P. m., \i afterff- 
L on N & W at 7 F. I.* 

0.8 229.0 1 \i ~ o ~ A . M . ,  \I&-ito8p.m. 
S afterwards. D n t 3 ~ & 4 ~ a . x .  

1.6 2i3.0 S to 11 A. m., i t o 2  P. M., 
10 a(lemrds.  B"sk wind a t  
15: P. M. T a t  4 A.M., 3, 4), 62 
& 6$ P. x. L at  5f & 6& P. H. 
R from 3; to 11 P. Y. 

1 1  128.oj 0 .31 :s  S.g.& S by B. ... 101.0 0 t o 6 ~ .  M., - i t c  1 P.x., 
1 '  ,9  & \i afterwards. T at  2 i  P. 

i I, 'y., R from 2$ to 3b P. H. 
142.0 ... /E.N.E.&Eby S. ... 21.0' Cloudsofdiffenntkinds. T 

/at 3, 4 & 6 P. x. 
13 

j-i to 7 P. M., B afterwards. 
66.2 B . t 0 6 ~ . ~ . . i i t o l O ~ . m . ,  

lei to 6 P. x., B afterwards. IT at  4.k 5 P. M., R a t  5 P. Y. 
98.8; B t o 3 ~ . m . . \ i t o 1 2 ~ . ~ . .  

'clouds of different kinds af- 
ltemsrds. T at  2 & 3 P. M., l% 
'nt 2 P. M. . 

... 2 7 . 8  B t o 6 ~ . m . , - i t o 7 ~ . ~ . , B  
nfterwards.T& L at  8 9 9 P. X. 

. . . 3G.G \i to 6 A . x . ,  -i afterwards. 

I 
T & L f rom7to  11 P. x., D 
lilt 10) P. Y. 

\ i  Cirri, -i Strati. "i Cumuli, ,A Ciro-strati, r\-i Cun~ulo-strati, k i  Ximbi. 

145.8 ... I E .  S. E. ... 6 6 . 8  \ ~ ~ o ~ A . M . , L ~ ~ o ~ A . Y . ,  



Abstract of tho lEeatclls of the l i o t ~ r l y  JIefeorohgical Otsercalionr 
taken at the Sni.ue.yor. Ge/le~.ul's Cgice, CkZculfa, 

in  the mottth of Sepf<*/i~ber 1870.  
Solar Sadintion, Wentllcr, kc. 

. C i  I 
: , ? .  \> -~sn .  

- = 5 5 2  -____ + .' - 
A -  . r d 3  = J , -  6 . .- Prcrniling 

2 r. , 1 5 .- ,$ GeneraJ aspect of the Sky. 

- - - - - ~ _ el. -?-' 
i o l ~ ~ c l ~ e s l  

i 

r\lT R. 1Y.t IRI ' Milt.?;' 
18 ll5.0 ... 6!).0 / S t o 5 a . ~ . , \ i d c ^ i t o l ~ . x .  

I I '  
0 to 6 r. Y., S afterward#. L 
from midnight to 3 a. x., T 
ii'rom I to 4 P. M. D at  4 P. M. 

... S . S . B . d S . E .  ! . . .  48.81 B l o i ~ . u . , ~ i f o 5 r . ~ . , \ i  

I ,nftemards. T at  3 P. u. Lon S 
W a t  4 Xi 5 a . x . &  3 6 9 i p . x .  

... S . S .  E C E .  S. ... 78.2 1 L i t o 4 ~ . m . , ‘ i t o 8 ~ . u . , ~ i  
;to 3 ~ .  Y., \ i  fo6P.M. Bafter- 
'wards. T nt 12 A. Y. & 3p.x.. 
L on R at 8 P. Y. Dat 3 P. Y. 

i 
10 & 11 P. M. 

2.4,4. S. TIT. & S. S. W. 4.0 l i6 .0 ; ChiraflyO. High wind at  ll& 
P. M. Tat 4 & 6 A.M. & 11 P.M. 
,R at 6, 7 & lo* A. M. 85 from 
9 to 11 P.M. 

... s . s . w . & s .  ... 236 .4  O ~ O ~ A . Y . , S ~ ~ ~ P . M . . \ ~  
to 7 P. M., S afterwards. Tat 
41 A. Y., L on E a t  midnight., 
11 & a  A.  M. & 7 & 8 P. y., D 
'at midnight. 

... S. by E. & S. ... 162.5' , i t o 6 ~ . r n . , ~ i t o 6 p . ~ . ,  
'B  afterwards. D a t  105 A. M. 

... SbyE,SSEScS. ... 117.61 B t o 4 a . x .  i t o 6 p . u . B  
,afterwards. T a t  8f A. M., L 
/on N W a t  7 & 8 P. Y. D a t  
15$& 9 A. M. 

. . .  S . b y E k S . S . B .  ... 102.71 I3 1 0 7 ~ . ~ . , ^ i t o 6 ~ . ~ . ,  
B nftfrn-ards. L on K I3 at  

I P .  M. D a t  2: a 4 P. x. 
... s . s . E . & S . E .  ... 14.9 8 .  t o 5 a .  ~ . ' - i t o 5 p . x .  

!B afterwards 
. . . SbxE,SE.&S.S.E. .. . 8,L.s / 3 to 5 A. N., clouds of dif- 

ferent kinds afterwards. T at 
12 A. M.. &: 1 P. M. I) a t  11 A. 

x., 3, 4, k 5 P. Y. 
0.58 S. S. E. & S. 61.5 B t o 6 ~ . ~ . ,  - i t o 7 ~ .  u . , B  

afterwards. n t  I) A .  N. T b L a t  6 P.M. 1: 
- 

i Cirri-i t i  i Curnuli. ~i Cirro-strati, h i  Curn~lo-strati, \rriNhbi, 
Li Cirro-cunl~di, B clcar, S strntoni, 0 orercnst, T thunder, L lightniny, 
R rain, D drizzle. 



Abstracl of the Results qf the urly ~lfelcorolo~ical  Obser~cadious 

takeu at  /Ae Szr~.i!eyor G o ~ e r a l ' . ~  Ooice. Grlczrbla. 

h the m o ~ r l h  V'Septcmder 1870 . 

... Mean heigl~t of t l ~ r  Bnrometer for tlrr month ... 
Max . 11~igl1t of t l ~ c  13nronletcr ot-cnrred nt 10 a . Y . on tho 15th . 
Min . Ileiglit of t l ~ r  l3tiro1nc.tc.r occnrrrd at 4 P . x . on the 22nd . 

... .L'.rtrente ruir(rc of t l ~ ~  U n r o ~ ~ ~ e t r r  during the nioutll 
... . Mrnn of tll' daily l lnx  l'rcssl~rcs ... ... 
... . Ditto dilto l l i n  ditto ... ... ... d i e a n  dui ly  ru#ge of the Bnro!neter during the month 

... Irean Dry Bldb Tl~crmomcter for t l ~ e  month ... 
3lax . Ti~~nyrrnture occ~~rrrcl at I P . M . 011 tile 18th & 20th ... 
hIin . Teu~pcrnturc oc.c.~lrrcd nt 6 A . M. on tl~c. 5th . ... 
I:lrlrel~ie ru~rgr~ or 111~ Tc-n~pcri~tttrc during the month ... 

... . &lean of the daily Jlnx ' I ' e~~~pern t i~re  ... ... 
... . Ditto ditto biin ditto. ... ... 

i i f eu~r  dui iy  ruizge of the Temperature during the month ... 

... Mean W e t  Bulb Thcrrnomrtcr for t l ~ e  month ... ... 80.0 
3Ccnn I)rg Bn1b Tl~rrniomrtt.r ilborc lIcan \Vet Bulb Thermometer 3.2 

... Computcd Rlcul~ l)cw-lmil~t ror tlre ~ ~ ~ o r ~ t h  ... ... 7i.8 ... Meall Dry Bulb TLcrmou~eter above computed mean Dew-point 5.4 

Iuches . 
... Mean Elastic force of Vapour for the month ... ... 0.934 

Troy p i n  . 
I f ran  Weight of I r n p o ~ ~ r  for t l ~ e  month ... ... ... 10.03 

... Atlditional \Ycjqllt of I7a l )o~~r  r~(~11ircd for conipletc snt~lrntion 1'Htj 
Mean degree ot l~uruidity Sor tho ~uonlh. complete snturatiou bclng unity 0.84 

0 

Mean Max . Solar radiation Thermometer for the month ... 140.0 

Inches . 
Rained 84 dnys.-hiax. fnll of rain during 24 hours ... ... 2.41. 
Total amount of rain during t l ~ c  montll ... ... ... 9.01 
Total amount of rain i~itliruted by the Gauge* attached to the anemo- 

meter during the n~onth ... ... ... ... 8.38 . . . . . .  Prevailing direction of the Wind S,  S'S E & S by . 



I 
-1Lsh.act o f t h e  Reeults oj'the Hour2yMefeorolo~icalO~~c~vafi~~n.~ lu$en c r t  IheSurryw Gonn.at'~ Ofice, Culrwtla, in the month of &pt. 1870. 

3lovr1 LS I ~ E ~ L - L T S .  
Tables shewing the number of days on all irh at n given ho$r any pnrrirtilnr r i n d  lj lrr,  toqrtl~rr riL the number of dara on 

wllicli at the same hour, when 3ll!f imrt~l.lllnr n iu#t waq l ) lon.~~ig .  it milled. 



Latitude ?So 33' 1" North. Lo~lgitude 88' 20' 3.1;' E:lst. 

Height of the Cisbrll of the Stalldnrd Duronieter nl~ove tile sen level, 18.11 feel. 

Daily hIrnrls, &e. of the Ol~scrvat io~~s nrld of the HjgromeLricnI elen~ents 
d rpe~~t lc~r  t lllereol~. 

Date. 

4 '  
1la11ge of t l ~ e  D>~roll~etrr 2 5 ,l{ur~ge of t l ~ e  l'err~lwra- 

c111ri11g the (hy. ture d u r i ~ ~ g  t l ~ e  d~ly. 
kg 

n .  I I .  D~K. 'iQ M ~ X .  1  fin. I ~ i .  z* I 

The Mean ICeigl~t of tile Unrnnletrr, a s  likewise the Dry and Wet  Boll, 
Tl~errnorn~ter Alrnllu are drrircd, from the hourly observntious, made at b u  
grrcrnl hours during the day. 



1)nily 31enna. ,tc. of t l ~ e  Oln r r rn l im~s  nnd of tlte Tlggrou~etrical elemenb 

~1<~1~~1~,1c~llt  tlwreon.-( ~ t ~ l ~ l ; l l ~ ~ l / . )  

- - - - - - - - - - - - - - -- 
I 

0 0 0 
I 

rr 1111.l1c.s. r .  , T. GI-. ' 

I 
I 

1 W.6 R i 0 G :3 ' O.$)Ul 10.07 i 2.21 : 0.82 
2 I .  , 3 .  7%;  G,:!  .!'.5.5 .- "3 , .23 ; .wZ, 

' I  11 I 3 7 . 5  2 . 2  7 . 0  3.7 .. . I  I ! I .?ti ' .8!# 
4 iS .0  1.3 I . !  I 3 S O.S,i .%2 
6 S  2 i t 4  5 .  L ! . .ti7 I 1 .S!b -- .n L 

. . , :I‘ , , . 6 .5  .:a:! L -99 2 . ~ 1  .8 L 
7 3.:) 7S..; G.1; .!l.i.i 11-1.2 1 -36 .X L 
X S1.J 5.0 7S.i S 5 . 5  . .fl I . -81 
! , 7.1.7 8 3 .  7 .  Ci..i .$'I0 9.75 . 2.5 .bL 

1 0  I :::I 3 :.I; .!+I!) .H:i , 1 .!13 .8 L 
1 1  7 .  , -1.7 7ti.l S.0 . S S  ..W ! 2.73 .is 
2 .  . l . i  76.3 7.5 .%.I0 5 5 7  .59 
1 ;  t .  4.7 i.ii S.0 .S7:; . I  1 .71 .i8 
I 7 .  4.2 7 .  7.1 .910 . I J .4ti .M) C - 
1 3  , 8 ).J .1. 1 77.1 :..i .!I!:{ .I{) - . I , .li3 .7!4 
I I; i 9 . s  s 77.1 (i.5 ' I :  .is i 2 5  .8 L 

1 5 . ~ 0 :  :3..5 7ILO G.1) .K*2 1 7  " -  1.99 1 .%3 
1s 77.7 3..i i i 2  . .SI:O .8:1 
1 7ti.t; ' 5.!1 72.5 I .  . i S i  8. lri . 3. 15 -73 
20 ' 7:i.O 7.2 T I . ! )  12.2 .i.il 0 , .Hk .(is 
2~ 7 .  c;..; 7 2  11.1 .S,G .(is . i t )  

.'J iS.5 lil i l .2 10. L .9:IJ : .dS . i J  -- I .  2.-1 7 . 1  4.1 .M.5 I 5 , 1.33 
ZL 1 i.j.!) 1.1; TL.S 2.7 .8 1.9 0 0.8k .Yt 
25 , 7;. 1 3.1 7 .  6.1 .SiI  .I7 / 1.97 

r r .) 21; , 1 .  1.0 it;.; 1.7 .S!fli .7 1 . 0.5A 
27 ; 73.0 1.1; 71; 9 2.7 - - . ' . 1 .m ; .VJ 
23 f7.2 2.7 I;J Y 4.6 .S t2  1 1 
2.1 i S . i  ' 3 7ti.3 5.1. S t !  .5!) 
YO 7 .  3 .  75.1 5 .S.i7 .81 
31 7 8 1 2 . 9  7.1 .SdL 

- - - -- --  - ~ - - --- - ~ -  .~ - - - - -  -- 
All tllr lIgg:~>i~~etric:rl c i c i ~ ~ c i b t s  nl-c cu111l1111rcl I,J thLa Grcru~ricll ConstPJrts. 
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4 ? ? 1 - ? e d + + 7 i Z h 3  =l??-U?T,*C+d-- -  g. z x 'L r, ; ?I as .; 12 3 -l-,m~.Y.+-- p -  x~~ 
x x . 5 2  .,.-." . . .-.-. . . . ".-.. . . c : 5 + 5 * 5 % * @ G q 3  

. -- - . - . - -- - __ - __ A _ _ - - - _ - 
g g :; I? g .g L- 4 la I0 w 10 m g 2 ~ ~ ~ : : g z Q ~ 3 ~  - q z , ~ ~ = o ~ ~ q g g $ $  q F h h L - h L : z . + r r  . 
X 8 
k 

- .  - -- pp -- 

~ L - m o * e e ~ m o ~ =  G .S g - r n m * e c c - a 0 3 d  

G " 4 * G 



-Y -1 -7 .? -1 -1 -1 -1 q -1 -1 -1 
~ f f i ; ~ ~ x x x ~ a r ~ ~ ~  -1 -2 -1 -1 -1 -1 -x -1 -1 -1 -1 q 

~ ~ : = ; z ? r . : l ~ r y y ~ ' _ ~ p  0 Mean Wot Bulb Ther- 
c d w - l ~ u ~ m ~ c c ~ t i  a ! w r u & W u m ~ 1 3 ~ &  ~nomckr.  

.- \ - 
2. 1 n !< c C. :T :T :i :I m ~ n e = ~ r r y r y y y y  o Dry Bulbabove Wet. 

G L ~ C . r G O l + C r s U u  W * ~ W - ~ C ~ ~ < & C ~ ? Q G P  
1 -  - _ -- - - ---- ---- -- . 

-1 -1 q -1 -1 -1 -7 -1 -1 -1 -7 -1 -? -7 -1 -7 -1 -1 -1 -1 >l -1 -1 
91 - 1 : I o Computed Dew Point. 

N 1.C CC 01 M cl; 0 1  - = -1 'C .l U t C r Z C G 3 - 1 - l p r c & w  
2 l -  ~- 

E Y C l r u r l  
~ " G ~ ~ ~ ~ - r C ~ ~  P"=,@F!C!fJ?N.5??3 o Dry Bulb above Dew 

m L + V ~ - W ~ Y C C C G ~ ! ~ C  u w c Y ~ a c . = c m u u u +  Point. 
0 

3 i 
-- - -- 

Z w 
& a a t b b g 3 2 b 5 g Mean Elastic force of 
C-I'C,-- ---. > m ' ~ ~ ~ l P 3 L ~ l w O l ~ ~ W  Q 1-&pour. 

? 
-- 

E 1 &~5&~5h&$~~~a~ L^OOF.x, . i s b & : , b & : , ~ ~ - z ; c . 3  Menn Wciqht of Trnpour 
LG C) U, ., in a Cubic foot of air. G I 

E 
NU c, y .kdditionnl Wriql~t of - N U . . . ? .  i.cic&b j&;~. g b b b b h : l & b b , 3  \-upour P C ~ U I ~ L ~ L ~  for 

! - ~ ~ . u t ~ a a 3 E % 2 i %  r LG - 6 5, U, -1 01 (D .; .; IS 3 conlPleto snturution. 
- - - 

Q 
Mcnn drgrc.e of E l u o ~ i -  

b % k b % L 1 k 1 h & , h b : ~  ~ ~ \ , & k k : ~ : ~ : - : ~ : ~ : - : ~  dl ty,  ro~iipicto sutura- c ~ ~ w ~ ~ a w a a . a v ~ a  ~ ~ ~ ~ ~ L G ~ ~ Q L w L w I Z -  tion being uuilg. 



I 
Geslernl aspect of the Sky. 

I o ir~cl~c~n 1 1 IIJ ' 1\11lcs : 
1 ~ 1 6 0 , 0 ,  ... jS.&S.S.1'. ' ti9.8( B t o 8 ~ . ~ . , ~ i t a 6 ~ . ~ . ,  i I 

I , \i nftcrxvards. 
2 1 .  . S.S.E. & S.l)yW. 69.8 ' B to 6 A. x., h i  to 7 P. M., 

1 .  ! i . I\i afterwards. L on N v a t  
7 P. Y. 

3, 128.0 1 0.40 ,S. by IV. BS.S.E. 67.0 I \i to  6 A. x., S to 4 P. M.. 

I l l  ,\i afterwards. T at  8 A. u. R 
'from 74 to 9 A. M. 

4 1 1 9 . 0 '  O . ~ G S . S . E . B S . ~ F W .  . . . I  38.8 \ i t o 4 ~ . x . , O t o 7 ~ . ~ . , 8  

I 
61lW.2 

aftern-ards. Sli h t R  from61 to ' ! I 8. a t  l l  A.Y. &From 2 to G P.M. 
... i S . S . W . & , S . T C .  ... , 6P.3  \ i & p i . L o n W n t 8 ~ . ~ .  
... S. \Y $ S. S. W. . . . / 40.9 I ni to 7 ; ~ .  u., B afterwards. 

I I L on E at  4 A. X. 

... jS, S.S.II~&S~J-D~.!  ... i 97.0 B to 6 A. u., ~i to 4 P. x.,  
I B aftcr\x-ards. 

... S.byW. &S.S.\\..I ... 107.0 / \i to 3 A. Y., B to l 2 ~ .  M., 

9;147.0 0.07 ' s .E .&S.S .E .  

I 

lei afterwards. L on N at  11 
P. Y. 

... / 80.1 S t o 2 ~ . r . ,  B t o 6 r . r . .  - 
i -i afteranrds. T nt 12 A. u., 

1 & P i  P. M., L o n  \I7 from6 
,to 8 P. m. Slight R a t  l 2 t  
'A. X. I 66.0 ! Chicflg ni. T at  10 A. u. B "' 1 'from 2: to 7 P. x., L on w 
at  7 P. U. Slight R at  10 A.M., 
& 2: P. U. ... 29.7 B to 7 A. M., "i to 5 P. M., 
B afterwards. 

T2.3, B t o 8 ~ . x . , n i t o 6 ~ . ~ . ,  
B afterwnrds. 

44.3 B t o g r . u . ,  - i t o 6 ~ . ~ . ,  
B afterwards. Light R a t  l l f  

40.2;  B t o 6 ~ . x . , ~ i t o 6 ~ . ~ . ,  
B afterwards. 

30.3'  l3 ~ O ~ A . I T . , ~ ~ ~ O ~ P . X . ,  
B afterwards. D at  111 A. u., 
& 14 P. Y. 

1 6  154.0 ... s.~.w,sW&SSE. ... 41.4 1 B to7 A. x.. -i afterwards. 
! L a t 7 B 8 p . x .  

17 149.0 ... '9 .8 .  E. ... I 60.61 \ i t o 8 ~ . ~ . , ^ i t o 6 ~ . x . ,  ~ B afterwards. 
1 i 1 4 6 . 0  

i 
. , s .S.I( .E.&S.E.  . . . I  6 9 . 6  \ i t o 4 ~ . ~ . , ~ i t o 6 ~ . 1 . ,  

1 i af temads .  
- - - - 

\i Cirri, -i Strati, ^i Curnl~li, ~i Ciro-stmti, x - i  Curnulo-strati, k i  Yinlbi, 
L i  Cirro-cnmnli, B clear, 8 stntoni, 0 overcast, T thullder, L l igh t ing  
fl ruin, D drizzle. 



~ U ~ C I L  at the Stirceyor Ge~terul's OJice, Cuk.tclta, 
in ilre ~lu,u/k of 0c.torler 1S70. 

Solar l ladiat io~~,  Wentller, kc.  
I 

W *  / 
kr k . X'IXD. 23 5 
s = $  

Prevailing 
, , direction. 
2.- 

I11c11c.r I BJ 
I ... 1E .N.E  b s . ~  ... 

I 1 General aspect of tllc Sky. 

I trrwnrds. 
Chicfly B. Foggy a t  11 P.X. 
B to I 1  A. ar., 'i aftcr- 

,n-ards. L on S E at  G P. x. 

I I I 1 ' I 
- - -  - -- 

\ i  C'irri .4 Ytrnti, -i C!l~n~illi. ~i Cirro-strati, a i C ~ ~ ~ ~ ~ i l l o - s t r i ~ t i .  h. iS i l~ l l~ i .  
ki Cirm-r~~n~il l i .  B elcar, S xl.rilloni, O overcast. T thuntlcr, L lighlnii~g. 
l t  rain, Il clrizzlc. 

1 / 1 I ~ ~ P . M .  

Psi . 0 . 1 0 S . 1 ~ ~ 7 R . b E S . E .  27.2 1 S to I1 A.x., 0 nftrrwards. 
Slight lt at 9 A. x., B; f ron~  1% 
a. x. to 6 P. H. 

nri ... : o . s l E . x . p . 6 g . s . E .  O ~ l i d l t ~ f r o m ~ ? ~ ~ ~  
A. XI.. at 2 P. M., & from 7 t.1 
11 P. LI. 

115.0 / 0 to 6 A.M., fii afterwards. 
D nt 11 P. x. 

A. M. 1, a t  11 A. M .  8 & 10 r. 
- -. M. f ~ l l l  10 A. M. tO 1 P. Y.. 

krnrinb1c.i ... 65.4 \-i to 4 A. M.. S to83 r. M., 
0 aftcr~-nrds. T a t  4: & 11 1,. 

31. L at 7, 8, 10S: 11 P. X. 
H. nt 2 A. M. 4, 7; cP: 8) r. Y. 

Y R  142.3 0% s.m. BW. S.i o t , o 9 ~ . a r . , ~ i t o ~ ~ . n . .  

I i 
2!11SR.5, ... 

J3 aftcrxards. T at  midnight. 
L a t  3 A. u. 6: B 7 u. ar. 
Sliglit li at. 1,3, 6f.S: 7 8 . A . ~ .  

S . & R . N . E .  . ,. 44.4 Cl~icfly i. 
3 1 . 5  ... . . & 3 1 .  , I .  B to J A .  M., ~i t o 7  A. Y. 

I : -i to 7 P. M. B aftern-artls. 
3 l l U . 0  . b y T .  . 83.0 B t o 6 ~ . a r . . \ i t o l o ~ . ~ . ,  

^i to 6 P. M. B  after^-artls. 

1 

I 



lsxnii 

AL~lrnrt  of the B c s ~ ~ C l s  tAe Ih ~(nr(y il[clcorokogic(zl Olservalio 11s 

i7~ Ihe vloutlr oJ' October 1870. 

... nlrnn llrigllt of t l ~ e  B;~romrtrr for tllc month ... 
?+lily. l ~ r i p l ~ t  of tllr Ui~rolnc*tcr ot.c.l~rrc.cl : ~ t  !) A. ar. on 1l1r 2l.ct. 
1li11. 11ckig11t or t l ~ c *  1i:1ro111eter oc*i.~~rrtvl at 4 P. af .  L11c 5th. 

... I?j.ir*rrr~c r.irrr!lc of 111~. U i~ro l~~i ' t i~ r  d11ri11g L11c 111011111 

... 3lm11 of t l l v  t l~~i ly  Jlilx. ~ ' I - C S V I I ~ ' Y  ... ... 
1)ltlo t11tl:) 3ii11. d ~ l l o  .. ... ... 

dlrcrrr cluily rzrrrge of 1110 l$urol~~etcr  durilrg t l ~ c  111011111 :.. 

... l r r n n  Dry B11111 Tl~rrnion~rter  for tile n ~ o n t l ~  . . . . . .  8'2. J 
nisx.  ~ I ~ ~ . ~ ~ ~ ~ ~ ~ ~ ' . " I ~ ~ ~ ~ ~  o l ~ t ~ l l r r d ~ ~ i  a t  J &  9 1.. 11. tilc B I S ~ .  . . . . . .  $11 6 
I .  ' L ' I I I I ~ I I ~ I I ~ ~  I I  n 2, 4 A , I I 1 I .  . . . . . .  i 5 . 0  
JC.rfr.crrrr r~irr~!/o o f  t l l c *  'L'CIII~)~*I.:I~IIIY d11ri11g tile I I I ~ J I I L I I  . . . . . .  ](;.I; 

... ~ I ( . ~ I I I  of t l l c .  tlilily 3l;lx. 'I'ca~nprrat~~re ... . . . . . .  87.1) 
I)itt~) tlillo 3li11. tiltto, . .  ... . . . . . .  iH.6 

Meuu Juily ~ ~ u ~ r g e  of t11c Te~npcrubure during l l ~ e  ulo~ltll ... ... '3.1 - 

... 3lt~n11 Wvt. Bt111) Tl~t.rniomctrr for t l ~ r  n ~ o n t l ~  ... ... lS.7 
nltsan 1)ry J~I I I I I  ' L ' l ~ c ~ r ~ ~ ~ o ~ ~ ~ c ~ t t ~ r  L I I I O Y U  ~ \ I ( * o I ~  \Vet Ultlb T l ~ r r ~ ~ l o n ~ c ~ t r r  ;j.7 
I I  I I - i t  o r  I I I I O I  ... ... ... 70.1 

... Nc.uu Dry Uulb  ' I ' L r r ~ ~ l o ~ ~ ~ e t e r  above co111putcd 1ucl111 Dew-poillt ti.3 

Incl~es. 

... Mean Elnstic force of Vapour for tlro rnolllh ... ... 0.855 

Troy grain. 
Mean W r i g l ~ t  of l'nponr for tllc 1nont11 ... ... . . .  9.51 

... Adtlitio~llrl \Yc.igl~t of Vnl)ollr rrlll~irc.cL for ro~~lp l r t c  nulilrillion 2.10 
Meall degree of l~uinidily fur tllc n~olltlt, con~plrtc suturrllio~~ l~r ing rrnity 0.82 

0 

Mean U a r .  Solar radiation T l~crn~on~c te r  for thc month ... 144.9 

Illcllcs. 

Rained 12 days.-Jrnx. fall of rnin d~lrirlg 24 llollrs ... ,.. 0.96 
... Total arnollnt of rain dl~r in< t11c nli1nt11 ... ... 3.!J;I 

Total an1o1111t of nlin illtliratcd l ~ y  tile Gnnge* nttt~cllr~l to Llie nnrlno- 
mibtrr cli~rirlg t l ~ c  1llo11111 ... ... ... ... ... 3 . 7  b 

Presai1i11,n dircctiorl of the Wind . . . . . .  S SIC& S 





Latitude 22" 33' 1'' N o r l l ~ .  Longit~tr lc  SbO 20' 34:' East. 

ne ig l~ t  of tho Cister~r of llic Stundnrd Z)nron~cter above tile sen lerel, 18.1 1 feet. 

.- 
G r- 3 I : I I I I K ~   IF t l ~ c  15111.111nc.ltl- Ili~rigc ol' t l ~ c  T P I I I ~ I C ~ K -  
5 ;  z - - , ~ I I V ~ I I ~  111e cI81y. 2 1 ~ I I L Y  ~Itirii~g 111c ~ I I J .  
-1- 2 .- G. r: ' 

k L. -;. 
I ; 

, -~ -- . -~ - 
1)aIt.. =30 

F "  I wax. 1 31i11. U~B: ' 2 
: ;g 2 1 I .  i hJi11. Din: I 

;+I F, I l  

0.12; R I . . ~  i 86.9 I 76.5 1 10.3 
1 0  2 . 2  87.0 77.6 . 3.8 
.I15 1 1 81,.0 i S . 4  ( 6.6 
.I01 7 S . 5  X:1.T 5 . 5  8.2  
.lOfi I i!l.3 , Ni.1 I 75.5 ; ](I.I; 

::;;: i !I ~ i . 2  i f i .7  9 , ~  
C - 2 . 0  H(i .7  I I . ,  

1 3 
14 
J 5 

20 

23 .OBH . I 2 0 1  .!I!ji I 70.5 7!lO 03.7 I.?,:$ 
26 1 ; I i i 1 )  61.0 l i . 0  
2 7  I 71 .0  7 . 2  0 13.2 
28 
29 
30 GL.0 1.6.6 

I 

Tile Mean 71riglrt of t l ~ r  lltlro~nc.ter, ;lr liltrn ise tllc 1)ry and  n T e t  Dl~lh 
Tliermorn~tt-r j l l ~ ~ l n s  n1.e tl~rired, from t.Lo l~o l~r ly  obscrl-utious, made at .tho 
me~eral hours during the dayd'- 



Daily Ueans, &c. of l l~e  Ol~servntions and of the Iiygrometrical elemants 
dcprndci~t t l~r r ron . - (C /~~~/ in~r~(I . I  

- - - -. - - - - - - - - -- 

. 3 i  

. i 5  

.Td 
. 4 i  . i 3  

. i J  

.i3 

. i L  

.7 1 

. i 3  

. i 5  

pp -- 

All tllc Hjgro~uctrical clclucllls are coll~putcd by thc Grrcn\ricl~ Constants. 



Hourly Means, &c. of t11e 0l)serrotions and of the Ilygrometrical element8 

d r p c ~ ~ i l e ~ ~ t  tl~ereon. 

llnr~gc of t11e IJnron~clcr / Ilnnge of the Ten~pcra- 
for eurl~ llot~r during tnrc for cncl~ Ilollr 

tllc n ~ o n t l ~ .  ' dl~ring t l ~ e  n~ont l~ .  
t-,E I 5 2 

Max. I .  DiK 
2 2  1 ATax. 1 JIin. 1 Dir .  1 2 3  

I f i  1 -  

Mid- 
night. 

1 
4 
3 
4 
6 
6 
7 
8 
9 
I0 
11 

Noon 
1 

- - . - -- -- - 
The Mean l i e ig l~ t  of t l ~ e  Bnronietrr. ns likcwisc tho Dry nnd W c t  Bulb 

Tllermometer 31cnns nre dcrircd from the obscrrntions made a t  the sereral 
how8 during the monlk. 



&s//.acl: q/ f/re R r s l ~ l l s  ?f /At ,  I f i ~ t ~ r . ! y  ilfi,/mr~~lo~ic.,rI Ol,s~r~-nlims 

t11l12t1 , I /  / ~ I J  S / ~ ; . i ~ ! / o r  CPI/PJ., I / ' .V O f l i ~ r ,  f i~/ce/ /u,  

i s  the ir:(~lr/h o / '  Lyor.c~,lll,er 1.870. 

Hour. ' 

I I 
I 

I 

I 
1 

- - - - . I - -  I I 
All tlw lI~yrol~wLricrd c l c l u e ~ ~ t s  arc c o r r ~ p ~ i t e d  Ly the Grrrnaich Consbntf 



-- -- -- - - - - - -- - - -- 

Genernl aspect of tlre Sky. 

- -- - -- - 
I o 111clles r l ~ ~ l V ,  it) : 11 ilvs 

1 1 5 7 . 0  ... N E , E K & & s !  ... 59.0 B t o 9 ~ . a r . , " i t o S ~ . x . ,  i \i afterwards. 
2 1 V ) O  ... N E . & i V .  64.2 '  B t o 5  A .  M., \i t o 9 r . u . .  

' - i  & \i to 5 P. M. S after- 
i wards. L on s a t  7 P. x 

0.03 vvE,ISX'E&sSE ... 87.4 \i Bi. ~i to 5 A. M. 0 tb 6 P. I l A L  i i I 
N. S afterwards. Slight R a t  
1 0 ~ . ~ . , 1 , 2 , & 9 ~ . ~ .  

4, 111 .O 1.22 sE,Ellyx&EsE, . . . 1 59.5 C%it>fly 0. a at  12 A. M., & 
from 6f to 7 P. X. 

6143 .41  0.11 EKE.&SS\T. 1.2 6 0 . 9  L i t o 8 ~ . x . , ~ i t o 4 ~ . x . ,  

i \ i  to 7 P. M.. B afterwards 
,T at  1 )  P. M. Slightly foggy 

I I 
6 1 1 . 2  ... S S W. & W. 

1 

'at. 0 & 10 P. M. R at  2 r. M.. 1 . 0.6 ' B to 7 A.  M i afterwards. 
Foggy from 2 to 7 A. x., L on 
' ~ a t ~ i r . ~ . ,  T a t  6 * & 7 ~ .  x., 
I D  nt 1: & 4 P. X. 

24.3 Chiefly ni.  T a t  4h A. ar. D 
at  3 & 4.: A. M. 

37.8;  L i t o 1 2 ~ . x . , ~ i t o 4 ~ . a r .  
B afterwards. Slightly foggy 
a t  7 & 8 P. M., 

44.2 .Li & D i t  4 i  P X,  
61.6 -i to 4 P.M., B afterwards, 

145.5 B t o 1 2 ~ . u . , ~ i t o 6 ~ , r -  
B afterwards. 

34.7 1 B. 
77.3 1 Bto 1 0 ~ .  x . , m i  to 4 ~ .  Y., 

B nftcrwarila. 
60.2 1 B to 10 A. M.. -i to 4 P. x., 

,B afterwards. Sligl~tly foggy 
froin 3 to 6 A. Y., 

! I  

32.7 \i & ~i to 6 A. >I.,  p i  to 4 

I P. x., U nftcrwards. 

B. Sliglltly foggy at 

\i Cirri, -i Strati, ' i Cumuli, ;i Ciro-strati, -i Cumlllo-strati, h i  Nimbi, 
L i  Cirro-cnmuli, B rlcar, S strntoni, 0 orcrcast, T thundcr, L lightning 
l< min. D drizzle. 

I I 

7 l l j . 5  1 ... ;w. N E. 
6 1 3 i . 8 ,  ... E S E . & S E .  

1 

... 

... 

9 ,  142.0 / ... ! Vnrinhle. 1 . 
I 1 . 0  , . S Pi & a r i a b c  . 
11, 1.L.2.71 ... , S I V E . & W h y N .  

I 
121 136.0 i ... I w ~ , ~ N ~ w x w .  
13,  138.0 , I ... 1 I V N  IV. JLX \ir. 

... 

... 

... 

11' 138.5 1 ... I X W. & E by K. 1 
i " '  

I 



I . 2 I A. ,j. I Gr~lrrnl nspcrt of t11e Sky. 
- .  J'rt*v:iilit~: : 7 .- - 

, - -  ( i i r ~ ~ ~ ~ t i ~ ~ t t .  5 iL 5 
, >  I 

- -  
I -  4 

5 IY. 1 1 1  J i i !~ ,q  
1 S . 1 ; .  n to 11) A .  3r.. \i tn 4 r. zr., 

!I nl 'rcrnnrtlc.  S l i ~ l ~ ~ l y  forrzv 
1 1 ii.nn, 8 to 1 i r. 11. 

\ i  ~;irri,-i Strnti, p i  C I I I I ~ I I ~ ~ ,  ~i cirrn-slrnti, -i C ~ i n ~ ~ ~ l n - ~ f r : ~ t i ,  \-iSix11t;, 
Li Cirro-cumuli, B clear, S stratoni, 0 orercast, T thunder, L lightning, 
R rain, D drizzle. i' - 



0 

... 3frnn Dry 1%11111 'Tl1rrn1onlrtc.r for t l ~ r  11iontli . . . . . .  T5 9 
Jlux.  ' I ' t - l~~ lwrn t~~l .~  ov( .~~rr(~t i  111 2 I,. Y. 011 t11t- 2nd. . . . . . .  Hi.0 
I I I I I  1 t i 7 A I ,  on I t i .  . . . . . .  62.0 
J < , . / I . ~ ~ I I I ~  I - ~ I I I ! ~  ol' 1 1 1 ( ~  'L'c'n~l~t~r~~ t I I I ?  (Illring t l ~ c  111011111 . . . . . .  2.5 0 

... 3I(v11i of lllc clnily Jlrlr. I l ' c ~ ~ ~ l ) c % v ~ ~ t ~ ~ r c  ... . . . . . .  R'2.3 

. . .  I)ittt, tlilto 31i11. clilto. ... . . . . . .  70.6 
ilfctol Jclily r.u~cge of tllc Tcuipcral~ir~. during tho nio~ith ... ... 11.4 

... Alean W c t  Btrlb Tl~rrnmometrr for t l ~ c  montli ... ... F1.0 
3ltsan Dry lh11b 'Yl~(\r!~lon~rtrr U I I O Y C  JIi1tin \Vet Bulb Tl~crnmometcr 4,.9 

... Colnp~~tct l  Jlcnn l)t.n--l)oi~~t I'ur the  111oi11li ... ... 6i.(i 
Mean Ury Ulrlb Tllerll~omcter above computed nitan Dew-point ... 8.3 

Iucl~es. 

... &lean Elastic force of Vapour for tlre month ... ... 0.6i2 

Troy gmin. 
... I fcan Wcig l~ t  of TTapour for t,lle montli ... ... I - . .  1 .32 

Additiorrnl \\'eigl~t of '\.npoi~r rrclrlirrii for coti~plete satrirr~tion ... 2.25 
h I e m  degree of hui idi ty  for tho ~uonth, complete saturutiou beiug unity 0.77 

0 

Mean Xax.  Solar radiation T l ~ c ~ o m e t e r  for the month ... 137.4 

Inches. 

... Baincd 6 days,-Ifnx. fnll of rnin during 24 liours ... 1.22 

... Total amount of rnin during tile 111ontll ... ... 1.66 
Total amount of rain inclic~~ted I v  the Gaunc* attacllcd to thc ancmo- - 0 ... meter during t l ~ c  n1o11 tll ... ... ... ... 1.56 . . . .  Prevailiug dil.ection of the r i n d . .  ST'TkNby TV 

*Ifciglit TO fcct 10 inchcs above ground. 





I / t . (eur~k~~ic. l l l  Olsrl~r.rzftot/r. xcii  

AQtkacl of IAz R e n ~ ~ l f s  o f  tiRe Iiorcriy ilreleo~.o?ogicul Otuervaliotcr 
take/& a l  Ihe St11.cryor Gcner'zl'~ OJic*e, Calc8?cl/rc, 

i i ~  liie 91~0111h q' I)(~CPINI:CJI' I SiU. 

Latitude 22J 33' 1" N o ~ . l l l .  I,cr~~~i.il~~tlc 53' 20' 34," East. 

Heigltt of the Cistern of l l ~ c  Slulld~trd J t ~ r o ~ ~ ~ v t e r  nl,c,ve tile sea lerol, 18.11 fe& 

Dnily Xfeaus, Lc. of tbe Ol~sc~~-v~itior~s :111cl o f  ilrc t I j  gro~~letrical elcn~cuts 
~ l , ~ ~ ~ l ~ l l ~ l ~ ~ l l l  tllt~rf~oll. 

1s 
of 111~ U I I C O I I I ~ ~ ~ I -  ' ? 5 I:~nge of t11el'cmper~- 

3 2 , turc during tile dey. 
' + > Z  I 

&.+ 8 

G g  ip I 
i n .  DiL 1 j z  &[ti=. X u .  * i f .  

v, 

11 

14 
15 

1 0  30.(*1s / .a!i 0 . ] i s  : 52.  I 57.2 16.2 
$3) 
21 
22 

29.V29 ! .U10 , .S61 I IiI..J 73.4 ; 57.0 1 ]G.:& 

23 30.043 

.Y60 1 20.!)19 7 I 1 75.8 ; 58.0 17.8 

.9:30 30.019 I . X I 6  / I 1 77.0 , 59.0 1 18.0 
.I26 1 .1:35 ! ( .  75.5 59.0 16.5 

.Oj8 .187 30.015 . I 2 2  f l . 7  75.3 I (jO.5 ; 14.8 I . I I U  .I Id : 29.956 .lli9 ; fix8 74.0 59.1 14..9 

27 

i 26 1 20.983 .Oiil 1 . '  .IRL , (il i l  7i.d . 1ij.l 
.932 0 1 3 1 .I.'!) ' (is,; r.l,(i 58.0 I Iti.6 

28 1 30.01 8 .I08 .!Ui3 I !  ' G1i.2 75.9 ! 68.5 17.4 
29 i .f)Ol, 0 .9:3!) : I 6 7  0 , 77.2 , 69.6 17.6 
%I 1 .0'25 J I .I25 (i9.P 7 i . Y  ! 60.8 1 17.1r 
31 9 1 6  1 29.99; .%I 1 1 5  , i 0 . L  80.1 62.8 17.3 

! I I 1 _ -  _ I 

The 3Iran ltcigllt of tlte l?nronictrr, a* lilicwisc tile Dry and W e t  B I I : ~  
TJ~prmorneter iblrnnn are derired, frolll thc lrourlj- obsclrntio~~s,  lun~le at the 
seve~.al hour6 during the d ~ y .  



Abstrncl of Ihe Heai~lls of the llourly Jlcfcorolr~gical Obaeraadiottr 

h k e u  nl the Surveyor Ge~lerul's Ooice, Culc td ta ,  

in. tlre tnotltlr oJ Decerr~lier ISSO. 

Daily Menns, &c. of llie Obsewntionn and of the Hygrometrical elelnentr 
dependent tl~ereon . - (Co~tfi~tned.)  

I 
-. 

I o Inches. : T. gr. 1 T. p. 1 

. -- 
A11 tho 1Eygrornctrical elemc~lts are computed hy the Greenwich Constantr. 



dle/eorologica l OC~e~.zwlio~rr .  xcir 

A h t r a c t  of /Ae Resulls ?/'[Re ifori~.ly Meteorological 0bses.vatiorr 

takela a t  /Re Slwveyor Getrerul's OJice, Ca lculta, 

ill tAe .mouth of Berember 1870. 

Hourly Means. &c. of the Obsorvations and of the Irygrometrical elements 
dependent thereon. 

Range of  the I l~romc~ter  
for eacl~ Lour during 

the ~ u o n t l ~ .  

Range of t l ~ e  Tempera- 
ture for eac11 l1011r 
during the month. 

F2; 
2 

!ax. 1 Min. I DiiX 3; Max. Mio. Dif. 

. - 
2& I 

I I 
I 

0 

Mid- 
62.8 
62.1 
61.5 

3 60.9 

0 

66.0 
65.2 

.001 : 1 .011 
6 1 .O26 

0 

60.2 
59.6 

034 

7 
8 
0 

10 

0 

6.8 
6 7 

The Mean Height of tlie Barometer, ns likewise the Dry and W e t  Bulb 
Thermometer A,Ieans are derived from the observations made a t  the several 
houra during the month. 

.09L 

.I(% 

.O74 .82:3 

,060 
.076 
.096 
.099 

61.2 

6.0 
6.0 
6.7 
6.1 
6.8 
6.0 
6.5 
8.6 
9.2 

65.0 59.0 
54.0 1 69.0 

60.3 

6.3 

64..0 
63.5 
G2.8 
63.0 
65.0 
69.4 
73.2 

: 66.5 

8 .217 
.8,lJ .2(j4 

i I 

.I19 

1 , .081 

68.3 
67.4 
57.0 
67.0 
68.6 
60.8 
64.0 

76.6 

I 1 

77.1 
78.5 
79.5 
80.1 
79.5 
78.0 
74.0 
71.5 
70.5 
69.2 
68.0 

I 

69.8 
60.3 

I I I 

! 

1 
Noon. 

n 
a 
4 
I 
6 
7 
8 
9 

69.2 
61.7 
64.8 
68.6 
71.3 

73.1 
74.5 
5 4  
75.5 
74.2 
72.7 
69.8 
67.8 
66.5 
65.3 

1 .H33 .2 i l  
.I64 1 .&MI / .Eli0 

8 

,060 
.016 

29.992 
.978 
.973 
979 
.989 

30.008 
.026 
.037 
. O U  

.181 

.18,L 

.l70 

1 .136 
.lo0 
.063 
.051 
.048 
.O57 
,062 
.OS8 
.lo0 
.I10 
.I20 

252 

66.7 1 8.8 

i 69.0 ' 8.1 
69.8 1 8.7 
1 6  
,72.4 
70.7 
69.7 
67.4 
65.8 
64.5 
63.0 
62.0 

.906 ( .2i6 

.01Y ' .265 

.891 1 276 

7.9 
7.7 
8.8 
8.3 
6.6 
6.7 
6.0 
6.2 
6.0 

.869 

.@A5 

.803 

. 7 8 ~  

.590 

.79G 

.807 

.829 

.845 

.869 

.876 

i 
.257 
.2i5 
.260 
.2v~ 
258 
.261 
.255 
.269 
.256 
.2-11 
.244 



I I , ! I  - I I 1- I 

A11 th Hygrolnetricol cleoleots Src computed by the Greenwich Constant#. 

I I i I 
I ~ 

I i 
I 1 o o I o o ~ncines. T. pr. T. gr. 

Mid- j I 
nig11t.l 59.7 ; 3.1 ( 5 6 9  5.0 0.472 1 5.26 1 1 . 5  0.89 

1 i 6 3.1 1 56.2 i 5.9 , -461 , 5 , .18 i .8f 
2 58.5 1 3 . 0  5  5.7 ..I56 .OD .07 : .RS 

65.1 , 2.8 ! 5 , 5.3 , .I,:% .(G , 0.97 1 .s-s 1 hi .5  , 2.8 5 5 . 0  5 .1  : ..&I1 4.97 i .9G 
.01 

5 / 57.1 , 2.7 I 51.7 , 5.1 .43S , .W , .91 -8% 
ti j Sri.7 i 2.6 , 5 :  4.9 , 1 .87 1 . 8 i  
7 I I 2.5 5 .  k ' 4.8  .4:j-L . P i  1 0.W 

6 d . l  3.t; I 51c.9 , 6.8 , .4 t1  .93 ; 1.26 

.85 

.SS 

.SO 
50.7 5.1 : B d . O ,  8.1 .IT2 1 6.01 ; .80 . i4  

10 / G1.5 7.0 I 55.9 12.6 I 4 .03 1 2.6'2 .66 
11 6 . 5  8 . 8  5 5 . 5  15.8 1 . G O  1 9 1 3.39 / -59 

~ 
! 



Ifelcorological OL~rrrir l io?~s.  xcvi 

Ahslrnct OJ tRe Hesul/s o/' the IIotirly ~lic/eoroZo~ic~al 0bsei.ualions 
taken a/ lire Si~/.t.eyor Getie~.ul's Ofice, CuZcutla, 

~ T L  the 711011/12 of Dere~~z ter  1870. 
Solnr l<adintion, Weatl~er, &c. 

11-IND. 
_.__~___ 

I 

General aspect of the Sky. 

Miles 1 
89.1 1 B. Foggy nt midnight nod 

from 1 to 11 P. 31. 
63.3 1 B. Slightly foggy at mid- 

o 11lcl1cs / ib 
11 I I . 0  . .  
21 132.0 ! ... 

N by W & K  by B ... 
l X E k X by dl ... 

' 1  1 
;night Bi 1 A. Y., B from 1 to 
1 1  P. x. 

3 133.5 . VIIsW,\-BRBiE . ' 1?0.6 B. Sligblly foggy Prom 8 to 
. I 1 1  P. x. 
4, 131.5 . Y &L 6 by E. 1 . 1 6 3 . 5  II. 
6 132.8 1 . . rn' ... 11e.r u. 
6 130.0 ... \YS\V:\V b v x  C% 115.0 n. 
r 132.0 1 . \ V  & \v x (v. : 9 C h i r Q  B. Slightly f o g 0  a t  

8! 130.5 ... W S R & W  by S .  ... 

IT & W by x. I 
I ..' 

'11 P.M. 
13.0 B. Slightly foggyfrommid- 

n i  ht to $ A .  u.,&7 to 11 P. Y. 
8 2 . 3  % t o 9 ~ . ~ . .  ' i t o 3 . p . u .  ... 9 131.5 

I 
lol 130.8 ... 'm by N & W . 

I I 
11 130.0 . I W. ... 

B afterwards. Sliglitly foggy 
!iarorn midnigl~t to 8 A. H., & 
7 to 9 r. M.. & at  11 r. 31. 

64.2 1 B. Foggy from midnight to 
2 A. u. 

G5.0; B t o ? r . ~ . , \ i t o 6 ~ . ~ . .  
' IB at ' trr~nrds. Slightly foggy 

fiom 8 to 11 P. Y. 
95.5 B to 4 A. Y., \i to 6 P. M.. 

:B nftc.rwards. 
... 
... 
... 

12 

10G.8 

83.6 

I 
131.0 j ... w &W  by^. 

B. Slightly foggy from 8 to 
11 P. If. 

B t o  6 ~ . x . , \ i t o 5 ~ . x . .  

16 

16 
17 
I 8  
19 
W 

21 

22 

23 
24 

,B aftcrwnrds. Slightly foggy 
n t  midnight & 1 A. x., & St (i 

\i Cirri, -i Strati,^i Cumuli, ~i C i r ~ t m t i ,  t i  Cumulo-strati, \ h i  Nimbi, 
Li Cirro-cumuli, B clear, S stratoni, 0 orercast, T thunder, L lightning 
R rain, D drizzle. 

IY. ?d. 

W  X W &XW. 126.9 1 B to 6 A. Y., \i to 6 P. Y., 

N b y E 8 i N E .  
N by E. 
X b y B & M 7 6 W .  ... 
~ H W & S N E .  ... 

w h y s .  

128.0 

120.5 
128.6 
129.4 
126.7 
127.8 

132.0 

129.0 

129.5 
l l l . 0  

( S N E L W b y N .  

WSW&WbjS. 

W by S & N W. 

N W & N b E. 
N by E b N  b ~ .  

I I 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

W & W N W .  

... 

... 

,.. 
... 
... 

116.21 B.Slightlyfoggyfrom7to 
111 P. AI. 

104.2 B to 10 a. M., L i  to 4 P. Y. 
B afterwards. Slightly foggy 
lab 6 k 6 A. AX 

80.2 B. slightly foggy a t  6 & 7 

121.4 
206.4 

P. H. 
B. 
B. 



Alskact of the 1Zesults of the IIow-ly ~ I e l r o r o l o ~ i c n l  OLserrnfioar 
turl-en al the Sarueyor G'ctreral's OJice, Cirkrrlia, 

i j r  the rttan/R of Becernler 1870. 
Solnr lic~clintion, Teather, kc. 

TIKD. 

General aspect o f  the Skj. 

-- 

: l 1 1 ~ 1 1 r s ~  
i . S h ' E & N .  B t o l l . 4 . ~ . , L i t o 6 ~ . x . ,  

B afterwards. 
B to 6 A .  Y., L i  to 7 P. x., 

,B afterwards. 
I , ... W K W  B. Fogpy at 11 s. M. 

... \V IV W U. Slightly foggy from mid- 
rliglit to 3 & at 7 A .  Y., 8: 
f r o n ~  7 to I1 p. m. I J V K W .  / ... 75.8 B. I7og* from midnight tn / '.. 7 A . M .  Si7 to 1 1  P.M. 

I ... w N W. ( ... 88.6 B t o 3 ~ . v . , L i t o 1 0 a . x . ,  
\ i nStrrwsrds. Fogs from 
mitlnight to 2 & at 6 A. ar., & 
t'rom 7 to 11 P. Y.  1 :.. 

W & W N W .  131.7 C'lliefly B. Slightly from 7 
I to 11 P. x. 

\i Cirro-cumuli, B clear, S stmtoui, 0 orercast, T thunder, L lightning, 
R rain, D drizzle. 



18efeoroluyicul OL~eicu/iorrr. xcviii 

Absfracl  oJ /fie Ilrsnlls ?f lhe Iruwrly ilfe/eo~.ological 0lse1-valiona 
tukelr at  the Surveyor (;ellet.ul'.s Ooice, Culcut~a, 

i16 1Ae 7110~lh OJ' Dccetl~her 1870.  

. Mean l ~ e i p l ~ t  of the Bnrometer for the month.. ... 
BIox. lreigl~t of tlre l3aro11retcr occurred nt 10 A. Y. on t l ~ c  15th. 
l l in .  height of the IJnrnmcter orcl~rrt~tl at 3 P. M. OIL the Zlst. 

... .Z?.rtt.e~ne ?*trlrge of the U:~ron~cter during the ~ 0 1 1 t h  
... 31eno of t l ~ e  daily >lax. Pressl~res ... ... 
... Ditto ditto n1i11. ditto ... ... ... Xeun duily r u t ~ g e  of the Barometer during the month 

... 3fean Dry Bulb Tl~ermometrr for the month . . . . . .  66.5 
l lnx .  Tempernture occnrrc-tl at 3 P. 3f. on tlrr 3 1 ~ t .  . . . . . .  80.1 
3lin. Tt~mpcrnturt. ocrr~l.l.t-d at Gk7 A. ar, on the 20th. . . . . . .  67.0 
Xzfrenre  t.un!/e of tllc Tcn~pernturc d ~ ~ r i r ~ g  the morrtk . . . . . .  23.1 

... Blrnn of t l ~ e  daily 31 ax. Teml)emture ... . . . . . .  75.6 

. . .  Ditto ditto 31i11. ditto, ... . . . . . .  60.1 
Z e u r  duily ratzge of the Temperature duriug thc month ... ... 16.6 

... Mean Wet  Bulb Thermomrter for the month ... 60.6 
Mean I)r Uulb T h r r l r ~ o ~ ~ ~ c t c r  above Mean Wet Bulb ~h'e'imometer 6.9 

... C o ~ n ~ u t e ~  Menu Dcr-pui~i l  for the n~onth ... ... 66.9 
Mean Dry Bulb Thermouleter above computed meon Dew-point ... 10.6 

Inches. 

Mean Elastic force of Vaponr for tllc month ... ... ... 0.46 

Troy grain. 
Mean Weight of Va onr for the month ... ... ... 6.06 
ddditionnl Weiplrt o? T7apour reqaircd 61r eomplefe saturation . 2.14 
Meau degree of l~un~idi ty 1br the ruonth, complete saturation being unity 0.70 

0 

... Mean Max. Solar rndintion 'l'hcrmorncter for the month 130.2 

Inches. 
Rnined No day.--Max. fall of rain during 26 hours ... ... Nil. 
Total amount of rnin during the month ... Nil. 
Total amount of rain indicated bv the Gaunc' attached to'ihe anemo- - 

meter during the mouth ... ... Nil. 
Prevailing direction of the W& 'd... ... TV N w:'+ hy N'& M. 

'Height 70 fect 10 inches aLorc ground. 
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