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"50 Dr. Verchare on the Geology of Rashmir.

‘On the other side of the chain wo find, between it and tho next
parallel, »iz. the Kuen-Luen Chain, the valley of the Yarkandkash
(viver), which extends from the Korakoram ‘or Yarkand pass to
Tashgurkhan, and the Akzai Chin-or White Degert, which ig con-
tinued towards the 8. B, nobody knows how far. The valley of
the Yarkand river and the Akzai Chin ave separated one from the
other by a-low ridge of mountains similar to the masses of mountaing
found between the other greab chains of the Himalaya. All we lc;ms
of the valley of the Yarkandkash is that some mines of rockeg K
ocour there, and that both in the beds of the Yarkandkash and Kafa
kash and in the the ravines of the neighbourhood, sorne pebbles .
collected and used for cheap jewellery ; and these pebbles are either
quartzy stones or rocks decidedly voleanic. There is  apparentl
some analogy between these mountaing and those of the ~éentre 05*;
‘Rupsh‘u and of Ladak. The Akzai plain is also very similar to the
countries just mentioned, in at least  the one character of being an

3 1 <

are

yaIr;l? ii?erﬁuous 1o say that If'kngw nothing of the Geology of the
Harkan agh fmd Karakash valleys and of the Aksai Chin ; neither
1; ;hezahag]y;ﬂ?mg kne-wg of the formation of the Kuen ;L'aen or
. 1;711 .aan, except that it is reported to contain valuable - copper
nd gold mines, Another small ¢hain or mnge. half b
the Kuen Luen and Yarkand seems to De the ’last parallel of the

Himalaya. Yarkand is

. : fupposed to be in latitude N. 98°
5000 feet above the sea, From the top of the o
the foot of the hills, the di ‘

descent 18,000 feqt op about 118 g
mountainous country,

way between

Korakoram pass to

6t per mile, .a mild slope for a
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stance is pproximately 110 miles, and the -
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Conéributions to Indian Malacology, No. VIII. List of Estuary shells
collected im the delin of the Irawapy, wn Puau, with descriplions
of the new species. By Winniam T, Braxrorn, 4. R. 8. M., F. G. S,
Cor. Mem. Z. S, de..

[Réceived 14th November, 1866.7

A short visit to Caloutta, and access to various works on conchology
which have, for some years past, been beyond my reach, have enabled me
to prepare the following list of the species of mollusea collected by
me in the Pegu.delta during the early portion.of 1862. In March
and April of that' year, whilst' engaged in the Géological Survey of

“the country south of Bassein, I was compelled to traverse the net:

work of creeks which intersect the Irawaddy delta in-every direction,
and, in so doing; I had ‘manj'opportuuities of searching forthe various
mollusea inhabiting the channels of brackish .and ‘salt water. '
The westerz portion of the Irémrady'delta south of Bdssein is of
peculiar character. Imstead of the endless alluvial flat which is usually
aldone met with near the mouth of large rivers, the country is frequently
undulating, and éven, in places, hilly ; the hills being surrounded by
plaing of alluvial. soil intersected by tidal channels. TRock not
unfréquently occurs in these creeks, and affords a habitat for many:
mollusea which-are not met with in the usual muddy flats.
© “The Bassein river itself, one of the numerous mouths of the
Trawady; like the Mutlah- and other great channels of the Ganges
delta, is at present vather an arm of the sea than-a river; as it
veceives no fresh water divectly from the Irawady except during the
Hoight of the rains. TIn the eold weather the water is perfectly salt
for many miles above the meouth, and mavine animals abound. Thus
for many days, duving the time I was traversing the neighbourhood;
the water swarmed with' Meduse. The volume of fresh water whick
pours into the Bassein river can at no time be very large, for the mollus-

ca whichi inliabit the southorn side of Negrais Island; some distance

within the mouth of the river, are typically marine, comprising species
of Parmophorus, Triforis, Troclus, Chama, &;c.,,aﬁd not-including any.
of the usual estuary forms dssiminia, Amphibola, Nerilina, &c., whilst
at Poorian Point and Pagoda Point, the two headlands which form
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the entrance to the Bassein river, pracigely the same mollusca occur as
slong the Arakan coast near Cape Negrais.* At the mouths of those
channels by which the mass of fresh water poured down by the Irawady
reaches the sea, I do not think that any typically marine animals arve
met with, nor could they exist, for, in the height of the rains, I have
found the water outside the mouth of the Rangoen river perfectly
fresh and drinkable, and yet this is only a minor channel compared

"to the Chinabuckeer and the neighbouring branches, down which the

great bulk of the water pours.

To the greater saltness of the Bassein river I attribute the presence
of the numerous marine types mentioned in the following list, It
will be seen that a few distinetly marine species were met with ; the
number, however, was small. There are also in the list two er three
genersa, forms of which do not appear to have been hitherto found in
estuaries, e. g. Tectura, Sphenia, Sealaria ; whilst, on the other hand
the genus Seaphula bad previously only been met with in fresh water,.

The fauna and flora of the Irawady delta appear to be twofold.f
Farther fxom the sea; where the water is more or less brackish, the
creeks are mostly narrow and deep, with steep banks, which are
covered at high water, and bordered by an unbroken belt of salt
gwamp, in which grow high trees, chiefly of Bruguieria gymnorhiza ?
The views along the creeks, with their borders of dense high forest
are often of great beauty. This belt of salt swamp and high tree;
.varies much in breadth, from a few yards to half a mile or more : inside
it are either open plains, which, if uncultivated, are covered wi,th high
grass, or else rises, usually of gravel, oceasionally of rock, which are
covered with jungle. ]

The mollusks of this tract comprise Neritina depressa, N. oblusu and
N. Smithi; the species of Tectura, Modiola, Ma’rtesz"a and S i’z;ﬁ'z'c&
mamed in the following list are met with wherever rocl . &

er rocks occur
Seoplala is found under stones, duricula and Cyrena inhabit the s*xht
sw\iatrtp, Teredo perforates the dead trees, Neriting cornuco ia;{ié-
principelly met with in this region, but is also found lowar do&fn the

* Amongsh others, I fo i 3 iei |
T v e i B, sl o,

upon the zoclogy, prevent me from entsring f’u?l?

into this subject, I eon meoreal i istinet
the Fuuna toadt fore o fprs 5 iﬁﬁxet oub the faet that a distinction exists between

e 3 P aver fo tl 1 at o A
land, and illusteate it in the gi ugle insmwngrcsﬁst;;nsz?ﬁlsi{:m found fnrther in-
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estuarics : Littorina melanostoma also occasionally oceurs, but its home
is nearer the sea.

Tiower down where the crecks are broader, the belt of salt swamp
is narrower in general, and a broad shelving muddy shove guecceeds,
the upper portion covered by a thick forest of Avicensia, while lower
down Nipa palms frequently cccur. The beauty of the wide creeks is
greatly enhanced by the broad fringe of the bright green Awvicensia,
over the tops of which the summits of hills, covered with dense green
forest, are frequently visible* On the sloping muddy shore species
of Potamides, Assiminia, Amphibola, Plecotrema, Haminea, Stenothyra ;
Arca granosa, Nassa planicostata, and Oolumbelle Duslosians axe to
be met with., On the stems of the Nipa and on the mangrove bushes

- Neritina crepidulario and N, cornucopis, Littorina melanostome and

L. scabre are found in abundance.

I have only included in the present list those shells from the Bas-
gein river which are found above Negrais Island, for the reasons al-
ready stated. I regret that the list is not more perfect, and that Tam
obliged to leave a few specimens undetermined. On the other hand
the majority have been carefully compared, and the names quoted
may, I think, in most cases, be relied upon. Tmmediately after
leaving Pegu, I was in England for a few months; and owing to the
kindness of the late Mr. 8. P. Woodward, of Mr. Arthur Adams, and
especially of the late Mr. Hugh Cuming, who allowed me to compare
wy shells with the original types in his unrivalled cabinet, I was
enabled to determine, not merely my estuary collections, but also &
much more numerous series of marine species from the Arakan coast,
in a manner which would have been gimply impossible in India,

Unfortunately, during the years which have elapsed since these shells
were compared, a few have been mislaid or lost during constant tr-
velling in various parts of India. Still I hope that this list may have
some vhlue as & contribution to our knowledge both of the geographi-
cal distribution and of the habitats of mollusca. Several of the species
named, and some of the genera have, so far as I am aware, never belore

# So greab is the height of the treos fringing the upper crecks, and so com-
pletely do they shatout all the survounding country, that L was working amongsh
ihom for seversl days in ignorance of thoe cxistenco of hills uearly 1000 foeb
high within 15 or 20 miles of me. »
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been shewn to inhabit tlie estuaries of India or Burma.  Qur estunary
lists have hitherto been almost as imperfect as our catalognes of marine
species ; almost all that is known of the molluscan inhabitants of our
deltas being due to the labours of Mr. Benson, who-has described many
of the forms found in the Ganges. :

It is, of cowse, highly improbable that the present list is nearly
complete. Ouly a very small poviion of the Irmwadi delta was ex-
amined, and that imperfectly. Still the number of species is consider:
able, and probably ineludes all those which are most abundant, A few
forms since found by Mr, Theobald and My, Fedden will be noted in
their place, ’ ‘

The classification: employed is mainly that of Messrs, B and A,
Adams, in the Genern of Recent Mollusca. T have not, however, folx

lowed those authors in employing the obscure and forgotten genorie -

terms of Klein, Montfort and others. T have only deviated from their
arrangement in one essential particular, viz,, the transfer of dssiminie
from the vicinity of Heliz, from which it differs in- every point of
structure, to that of Litorina, to which it is clogely allied. If it be
ebjected that Assiminia is as closely related to Oyclostoma as it is to
Lrittoring, T can only suggest tliat Cyclostoma be also-relegated to the
same position in the neighbourhood of Littorine,

Class GASTEROPODA.,
Sub-class ProsopraNoHIATA,

| Family BUCCINID .,
No. 1, Nassa planicostata, A. Adams.

Kstuary of the Bassein river, ereeping upon mud hetween tidemarks:
Bearce,

Ro. 2, Purpura bitubercularis, Lam,

Not common, Found in the lower ‘part of the delta, with the noxt
Epecies, )

Family MITRID A&,
No. 8, Columbella Ducloziana, Sow.

Found in abundance at one spot in the estuar
amongst stones with mud,
also nret with this shell on
Avakan,

¥ of the Bassein river,
' .

The specimens were unusually fine, I
the mud flats of Rai: Island, coast of
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Tamily SCALARIAD A (Sealide, H. and A. Adams.)
No. 4, Scalaria, sp. , ) .

A minute species, apparently new. As I possess but a solitary
gpecimen, which is not in the best possible order, I hesitate to de-
seribe it. It is one of the smallest forms known, measuring only 8
millimetres in length. It was found under stones in the Myittaya
ereel.

' -Family CERITHIID. AL,
No. 5, Cerithium (Vertagus) obeliscus, Born.
A single specimen was found at Port Dalhousie.
No, 6, Potamides (T'ympanotonos) alatus, Phil.
No. 7, Potamides (Tympanotonos) euriptera, A. Ad.

Both this and the last species are met with abundantly on mud
between tide marks, not far from the sea. They also occur on the sea
coast where it is muddy. ' :
No. 8, Potamides (Telesoopium) fuscus, Chemn.

Common on mud between tidemarks, where the water is completely
salt.

Besides the above, a species of Cerithiden has been found by My,
Theobald in the estuaries of Burma. I did not meet with it.

Family LITTORINTID.ZE,
No. 9, Littorina melanostoma, Gray. |

Very abundant upon ¢ mangrove '’ trees, close to high water mark,
No. 10, L. scabra, L. ,

Occurs with the last, which appears to pass into it. Two varieties
of this form occur, one more coarsely sculptured and more stoutly
kecled than the other.

No. 11, L. zic-zac, Chemn.
Syn. L. undulate, Gray.

This species is frequently found on the sea coast, especially near
mouths of rivers. In the estuary of the Bassein river, it ocenrs to-
éether with true estuarine forms. It is met with on stones and dead
wood, cloge to high water mark.

Family ASSIMINIID A,
No. 12, Assiminia rubella, W. Blanf. pl. IL fig. 11. 12.
A small voundly ovate, dull ved species, which ccewrs ahundanﬂy



56 Cordributions to Indian Malacology. [No. 1,

near Port Dalhousie, on mud between tidemarks, It is a characteristic

Assiminie, though much shorter and rounder than the Bengal speecies

A, Francesiee, Gray, and belonging in fact to a different section of the
genus. It is closely allied to some Singapore species and also to 4.
marginata, Leith, which inhalbits Bombay, but may be distinguished
from all by the double marginal impressed line below the suture,

The animal is deep red, with a black spot upon each of the lobes

into which the proboscis is divided. The eyes are at the top of the
short tentacles.
Family RISSOID.A.
Iravapia, n, g.

Tosta smperforata, turrita, spiraliter costata, solida, epidermide tecta
apertura ovata, indeyra, antice obsolete offusw ; peristomate recto, cxius
varieiformi-incrassato, intus dilatato,

Animal 2 Operculum 2 )

Shell imperforate, twrrited, spirally ribbed, rather thick, covered
with an epidermis. Aperture ovate, without a canal, slightly effuso
in front; peristome steaight, not sinuate, with an external varix, and
slightly expanded within. Animal and operculum’ unknown,

No. 13, Iravadia ornata, n. sp. PL IL fig. 13, 14,

Testu turrita, decollata, subeylindrice, (junior elongato-conica),
solida, spiraliter costate, inter costas confertim verticaliter costulate, sub
epidermide ollvaced vel ferrugined allida. Anfr. superst, 8-, votun-
dati, superi tribus, penultimus quatuor, ultinius sew costis spiralibus
ornati, ke fusia aperturam paulo ascendento. Apertura, sub-verticalis,
ellipticu, inlus alba, (in testd funiori postice angulatty), antice subangu-
Zata‘ et wn testd adultd obsolete effusa, in junsori subcanaliculate ;
peristoma extus incrassatum, nodoso-variciforme, nodis costis spiralibus
congruentibus, intus vizw expansum, Opere. 2

Long. 4%, diam. 2} mill,

’Shell tl.u’!'it{’.d, decollated (the young shell elongately coniaal,) thick,
splfally ridged, with close vertical costulation between the ridges,
white, with a brownish or ¢live epidermis. Whorls apparently about
6, when perfect, but only 8 or 4 remain in all the specimens collected ;
b‘()dy whorl with 6 spival 1ibs, of which 4 only appeay. on the penulj
timate whorl, and 3 on the wupper whorls, the lower ribs being con-
cealed, On all the apper whorls the 2nd and 8:d ridges arve the

1867.]  Contributions to Indian Malacology. BT

strongest. Those near the suture, both above and below, are less strong-
ly marked, and are occasionally obselete. On the last whoil the up-
permost ridge near the suture is alone fainter than the others. The
body whorl ascends a little towards the aperture, which'is subvertical
and nearly elliptical. The anterior canaliculation is obsolete in the
adult, but it is well marked in the young shell. Peristome much
thickened, externally variciform, the varix being nodose in consequence
of the spiral.ribs of the body whoil being continuous upon it. In
young specimens the lip is grooved inside, the grooves corresponding
to the external ribbing, and slight remains of this grooving may be
traced in the adult shell. '

I had at frst classed this shell as a Rissoina on account of the
ohsolete canal, although it differs in essential characters from any
species of that genus. I am indebted to my friend Dr. Stoliczka for
calling my attention to- the great distinctions which exist between the
present form: and Rissoina, and some of which equally serve to dis-
tingnish it from Rissoe and all other genera of the group. JFravadia
differs from Rissoina in possessing an epidermis, in having spiral
sculpture, in the peristome neither being sinnate above, nor projecting
below, and in the columellar margin being simply curved in front and
not excavated. From Ressoa it is distinguished also by its epidermis and
sculpture, by the obsolete channel in front of the aperture, which, in
young specimens, is quite as distinet as in Rissoina, and by the ab-
sence of any tendency to the columellar tooth or fold, which is so con-

- spicuous in the typical species of the genus. The characters of the

soulpture, epidermis, and aperture serve equally to separate the
present form from Adlvante, Onoba, Ceralic and other genera of
Rissotde : Hydrobia and dAmmicole alone have an epidermis, but both
arve smooth shells without a variciform peristome.

It is unfortunate that no specimen of the operculum has been pre-
gerved. The few shells found were collected during a hurried journey
in a boat. The species was only met with at one spot, under si:ones,
amongst some rocks in & creek leading into the Myittaya, a branch of
the Bassein river. Several specimens were obtained, bui when an
opportunity was afforded of examining them at leisure, the opercula
had disappeared. In the absence of the opereulum, I should be dis-
posed to consider the genus as more nearly allied to Léssving than to

8
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any other, and such naturalists as may ;-eEuse gen‘eric ra;kk to I¢'ava@?§a?
may perhaps best class it as a subgenus or section of tha‘t ge.mus. I};
may have affinities with a curious species from P.em '(R'zssoma, sulet-
Jera, Trose.) f‘igured by Schwarz von Mohrenstern in his monograph of
Rissoing in the Denksch. k. k. Akad. Wien, xix, 182, Taf. 10, fig. 883,
and the differences between which and all other Rissoine are pointed

out by that anthor. . o
The curions littls shell dredged by Mr, A. Adams in the seas of

Japan and described by him as Vanesia suleating in the Annals and -

Magazine of Natural History for 1861, Ser. 8, vol, vili, p. 242, may
also possibly have some affinities with Travadia.
No. 14, stenothyra monilifera, Bens. Pl II, fig. 15.

I found two specimens of this species at Port Dalhoumsie in the
‘Bassein river. The type was first obtained by Mr, Theobald at Mex-
gui and Rangoon, and the shell has since been found in Cochin China,
As the species does not appear to have been figured, I add an illustra-
tion of it. . ' ‘ . ‘

©+ . Femily NERITINIDA,

No. 15, Neritina Peguensis, n, sp. PL 1. fig. 1—16.

Testa globosa, obligue ovalis, solida, canfertim oblique substnuate
rugata, interdum spintgers, epidermide fusco-olivaced, minute flavo-
‘punctulatd, aliquando maculis oblongis subcurvatis flavis infro sutu-
ram ornatd, vel fasciis subobsoletis spiralibus circumdaid, indule, sub

epidermide cerulea vel rubells, albido-maoculata. Spire viz exserta,

plerumgus  erosa, sutura elevato-compressa, Anfr. civea 8, supers pla-
nulato-concavt, ultimus superne ad swturam appressus, supra peripheri-
am aut carinatus, spinisque distantibus munitus, vel obsolete angulatus,
subtus rotundatus., Apertura intus lactea ; peristoma semiovale, ared
columellars planulatd, Tuicold v. sordide albidd, minute denticulatd,
plicd unicd majori intrante supramediond mamitd, antice edentaid,
Opere. extus planum, albidum, margine externd wigrd, intus rubrum.

Maj. diam, 19, min. 15, alt. 19 mill, Hab, in rivulo ad Promon-
torium Negrars,

Var, minor testd magis rolundatd, spinis ommino carentibus, fig.
1816, BMaj. diam. 14, min. 11, alt, 15 mdll,

Hab, ad Portum Dalhousie,

"oy,

.1867.] Contributions to Indian Malacology, 59

Shell globose, obliguely oval, solid, eclosely oblignely and tather
-Binuously wrinkled, sometimes beaving spines, covered with a dark
epidermis. Colour generally dark olive with minute yellow specks,
occasionally with oblong splashes of yellow below the suture; these
generally curve backwards, and are sometimes, but rarely, of large size.
Some shells are surrounded more or less obsoletely with yeilow bands.
Beneath the epidermis the shell is pink or bluish spotted with white.
Yonng specimens are frequently pink, with yellow specks, in front of
each of which is a black streak like a shadow. The spire is barely
exserted, apex obtuse, and generally eroded, the erosion extending
frequently down the spire, and often a portion of the outer surface of
the last whorl itself is wanting ; suture raised, compressed. Whorls 8,
the upper ones frequently wanting, but when present, flattened or sub-
coneave., Last whorl concave and compressed against the suture above,
then either carinate sbove the periphery and bearing short subdistant
spines, or else obtusely, more or less obsoletely angulate. Below it i
always rounded. Aperture milky within, peristome semioval, columellar
avca flat, yellow or dirty white, minutely denticulate, except in front,
and having a prominent re-entering tooth just above the middle.
Operculum pinkish white outside, exterior margin black, red inside.

The nearest ally to this form with which I am acquainted in N,
obscurata, Recluz, which has a more expanded mouth, and more deep-
ly emarginate columellar area, the whorls appear also rather different-
ly shaped above.

The present species is eminently variable. The type occurred in abun-
dance close to the beach in a small stream which descends from the

hills close to Cape Negrais; specimens were especially abundant in a

brackish pool at the beach, spinous and spineless shells ocourred mixed
together, and the presence or absence of spines is evidently of no im-
portance. The spineless variety from Port Dalhousie was found in the
salt water of the Bassein river, abounding along the strand between
tide marks. ‘

To illustrate the variation of this species, several specimens have
been figured,

Specimens collected by Mr. Theobald in Arakan illustrate the gra-
dual passage, by absolutely insensible gradations, of this form, into the
very distinct &, retifere, Bens. of the Ganges delta,
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No. 16, Neritina obtusa, Benson.

Scarce, I obtained two speclmens on limestone rock at Thaman-
dewsa in the Bassein river.

No. 17, Neritina Smithii Gray.

Less common than in the estuary of the Ganges.

T have another species of Nerifina belonging to the typical section
{rom the estuary of a small stream running into the sea just north of
Qape Nograis, I have been unable to identify it with any known
species, and it may possibly be new.*

No, 18, Neritina (Dostia) depressa, Benson, pl. I, fig. 17,18, 19.

There are specimens of tlns shell amongst my Irawaddy collections:
I think they are from R:mgoon. The species is generally found in
fresh or slightly brackish water, while Neritina erepidularia and N.
cornucopie are chiefly met with nearer the sea, where the water is
more salt. In Bombay Island, however, I have met with N. depressa
on the sea shore, )

No., 19, Neritina (Dostia) crepidularis, Less. P1. L. fig. 20, 21, 22.

This shell and the next ave found rather abundantly upon tvees
growing in places covered by water at each tide, and especially upon
Nipa palms. N erepidularia frequently occurs upon the sea shore, as
well as in estuaries,

-No, 20, Neritina (Dostia) cornucopia, Benson, pl. I fig. 23, 24, 25.

Locally abundant. The shells found by me in Pegu differ slightly
from the type, which is scarce in the Hoogly at Calcutta,  In the
laiter, the apex of the shell is very nearly in the same plane ds the

edge of the peristome, sometimes actually so and touching it. In Pegu
specimens, the peristome s fres from the apex. The difference is very
trifling, and there is slight variation in this chardeterin specimens from
the same river, In other respects, the shells appear to agree excel-
lently.

I learned from Mr. Benson some years since that Neritina melano-
stoma, Troschel, is identical with N. cornucopia, the latter name having
priority.+ The figures of the former in Philippi's Abbildungen

* Further examinabion shows it fo be one of the forms already raferred to
im intermediate between N. Peguensis and ¥, vetifera, B. It issmooth like the

atter,
+ N. melanosioma was published in Wlegmau # Archiv for 1837, p. 179;

%{Ql::%m;%z;g was desoribed by My, Bepson in this Journal for 1836

&

*"ué <.
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are poor, but the specimens were from Bengal, and they present
no essential difference from immature shells of cornucopia, so Mr.
Benson is doubtless correet. HReeve in Coneh, Icon. quotes N,
melanostome as a synonym of N, erepidularia and ignores N. cornu-
copie altogether. Von Martens (Malakoz. Blitter, 1868, X, 127.)
shews that the celour of the columella and lip is sometimes white
and sometimes black in several Neritenee of the Dostia section,

The fact very probably is, that we have in this case an example of
a phenomenon not uncommon ir the animal kingdom. Two distinet
races spring up side by side, arising from one type, and in the original
locality do not change their form, but although they breed truly, they
are only distingnishable by some slight constant distinetion. As both,
however, migrate into distant regions, the difference becomes greater,
and at length both become so diverse, that no question can remain as
to their being in common natural history talk, * distinct species.”
Thus while Nerttena cornucopia and N, depressa, inhabiting the Ganges
delta, are scarcely distinguishable from each other by any morve im-
portant character than the colour of the aperture, the same shells in
Pegu have varied so much, that each differs from the other at least as
much as it dees from their congener . creprdularia. In other places
the race representing N. cornucopia may be perfectly undistinguish-
able from XN. erepidularie, as appems to have been observed by v.
Martens in Singapore. It is highly probable that the origin of species
through variation takes place in space as well as in time. More ob~
gervations on this question are desirable,

Figures of the three forms occurring in the Pegu delta are a.dded

Family PALUDINIDA ?
No. 21, Larina ? Burmanas, n. sp. Pl IL fig. 1.

Testa ovato-globosa, tmperforata, fenwis, castanea, strintuls, nitidule,
Spira conotden, apice erosule, sutura valde impressa. Anfr. 5, votunda-
te, sensim descendenles, ultimus tumedus, subtus rotundatus. Apertura
viz obliqua, subelliptice, superne angulate ; peristoma re;ctum, tenue,
margintbus callo tenui junctis, columellart expansd. ? Operc, corneum.
Long. 11, diam. 8 mill. Aperiura T4 mill. longa, 6 lata.

Shell ovately globose, imperforate, thin, translucent, smooth, brown-
ish, horny. 8pire conoidal, apex eroded, suture deep. Whorls 5
(pevhaps more in adult specimens), rounded, obsoletely striated, regu-
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larly descending, the last tamid, rounded beneath. Aperture nearly
vertical, subelliptical, angulate above. Peristome thin, straight, mar-
gins united by thin callus, columellar margin narrowly expanded.

The operculum of this peculiar species was unfortunately lost, and
the animal was not observed. In the hury of travelling, the speci-
mens were placed in a box and forgotten, until the fleshy portions
were too much decayed for examination. About half a dozen individuals
were found under stones in the Myittaya creek, in the same place which
yielded Iravadic ornate and other forms.

Mr. A. Adams, who very kindly aided me in determining some of the
species contained in my Pegu collections, suggested that this shell
might possibly be a second species of the genus Larina, established by
him for an Australian shell, the animal of which also is unknown. In
appearance this shell somewhat resembles a Lymnea. It is not impos-

‘sible that it may have affinities with dmphibole. I have a distinct
impression that the shells possessed a horny operculum, or T should
have heen dispcsed to class them in the Velutinide.

Family TECTURID A,
No. 22, Tectura fluviatilis, n. sp. PL II, fig. 2, 8, 4.

Testa depraeso-_pomca, rotundato-ovalis, tenuis, epidermide fusco-
oltvaced indutn, lineis radiantibus, stritsque confertds manulss concentri-
cis decussate, intus ceruleo albida, tnterdum fascid concentricd lacted,
vel atiam ommine hoc colore versus MATgren satm ata, ad apicem
ferruginea, Apex subcentralis, erosa.

Major diam. 21% min. 20 olt. 6
1 20 , 17 » b}
» 14 ] 12 ] 4

Shell much depressed, conical, subcircularly oval, thin, covered with
a very dark olive epidermis, always evoded at the apex, marked with
fine radiating raised lines and with close and minute soncentric striam
of growth; inside the shell is bluish white, sometimes with one or
more milky concentric bands, or the whole interior is milky, except
the apex which is invariably ferruginous, the area so coloured baving
gome correspondence to the amount of external erosion, and the
colour being evidently due to a deposition of shell inside to protect
the animal as the external portion is corroded away. .

- This species is found on rocks, rarely on trunks of trees, in many of

it TS
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the creeks near high water mark, in brackish water. It was not met
with near the sea, where the water was very salt.

‘The foot is large, filling the cavity of the shell, muzzle broad, ten-
tacles long and fine, mouth not notched beneath. It does not appear
to keep to one place and form a hole for itself like some Palelle, but
it is very sluggish in its movements,

Sub-class OPISTHOBRANCHIATA,
¥  Family BULLID.AL.

No. 28, Hamines tenera, A. Ad.

Not common. In Bombay this species abounds upon mud flats,
The animal is red.

‘ ‘Bub-class PULMONIFERA.
Family AURICULIDZ.

No. 24, Auricula Judee, L.

. This species is completely blind, as has been noticed by von Martens
(Ueber die Liandschnecken der Molukken, Malakoz Blitter; 1863,
X. 126) and as is shewn in Bydoux’s drawing copiled in Mrs. Gray's -
mollusca. The same is the case with all other species of the same
group which I have examined. In some instances, e. g. the Bombay
species, which has received, I believe, a MS. name from Mr. Benson,
the eyes may be detected beneath the skin by looking very carefully.
(Von Martens observed this in one instance in 4. Jude) Such
eyes can, however, be of but little use as percipient points to the ani-
mals. There is, however, one group of true duriculs, typified by 4.
subula, Quoy and Gaimard, in which the eyes are normally developed,
the same as in Melampus, Cassidule, and other duriculide. A small
species of this type inhabits Bombay. The forms belonging to this
sub-divigion appear also distinguished by a more elevated spive.
Fwther observations are, however, necessary before a division of the
genns can be proposed on these grounds, as there appears great proba-
hility that the two forms pass into each other.

I found specimens of 4. Jude alive under the bark of dead ’uees,
on muddy banks of creels, in places overflowed by the tide. Unques-
tionably, so far as my experience goes, none of the Hastern dwriculide
(Aurieule, Cassidulo, Melampus, Pythia, Plecotrema) are land shells,
all are met with in places overflowed by salt or brackish water at
every tide, They are in fact true estuary shells.
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Some of the specimens of this species collected by me shew an al-
most complete passage into 4. dactylus Pleiffor, as described and figur-
ed in Novitates Conchologice I, 15, pl. V. fig. 15. 16. This species
in stated by Mr. Theobald fo be found at Mergui (J. A, S, B.
for 1857, xxvi. 253.)

No. 25, Auricula nitidula, 1. sp. Pl IL fig. 5, 6.

Testa non rimata, subfusiformi oblonga, selida, nitidule, sub epider-
mide olivaced alba, lineis tmpressis confertis Beritealibus minutissime
rugata, alus spivalibus granulato-decussata, sculpturd infra suturam
magis impressd,  Spira conoiden, apice eroso, suture tmpressa. Anfr,

5 convexnt, ultimus vix descendens, § longitudinis subequans, bast ro-

tundatus. Apertura verticalis, plice parietales 2, supera parva, profun-
da, alia obligua, plica columellaris haud velida, diagonalis : perist.
crassum, merginibus callo tenud Junctis, dewtro swperne viz sinuato, tn-
tus callo elevato incrassato, '

Long. 28, diam. 12% mill, Apertura ¢, perist. 19 mill. longa, intus
5 lata, .

Shell mnot rimate, subfusiformly oblong, solid, smooth, having a
greasy lustre, white, epidermis olive, covered with minute granula-
tions produced by the intersection of vertical and spiral impressed lines,
both vary cloge and the former sinuous, the senlpturs being most
gtrongly marked below the suture, Spirve concidal, apex eroded, suture
impressed. Whoils § convex, the last nearly & of the whole length,
soarcely descending, ronnded at the base. Aperture vertical with 2
pavietal plice, the upper one small, far inside; the lower strong,
oblique ; columellar plica moderate in size, diagonal ; the peristome
thick, the margins united by a thin callus which is somewhat ex-
panded upon the penultimate whorl, the vight margin scarcely sinu-
ate above, and thickened iugide,

This species which is found very ravely with the last, exactly re-
sembles it in general form, but has rounded whorls and finer sculpture,
besides being of much smaller size. The animal is white, while that
of 4. Jude is mottled. 4. nitidula somewhat vesembles A. Ohinensis
Pir. which, however, is much less attenuate below, and differs in the
iorm of the aperture, &eo, .

But two or three specimens of this form were met with., In M.
Thevbuld’s lists of Buvmese shells, 4, glans, Bens. is mentioned. I can
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find no deseription of this species, and cannot therefore say if it be the
present form or notf,
No. 26, Plecotrema Cumingiana, n, sp. Pl IL fig, 186,

Testa subrimata, subelliptico-ovata, solide, punctis tmpressis crebris,
lineas spivales confertas formantibus, striisque tnorements obliquis ornata,
Jerrugineo-fusea, Spira conoidea, lateribus viz convestusculis, apice
erosd, sutura lewvi lineari. Anfr. 4 superst., supers planulati, vz
discreti, suleds spiralibug punctatis 4 notats, ultimus ad peripheriam sub-
angulwius, subtus compressiusculus. Apertura viv obliqua, plicis parie-
taltbus 2, superiori brevi obliqua, alterd dntrante, ewtus bifidd, plicd
columellars subobligud ; peristoma rectum, pone limbum aowtum inius
calloswm, margine dextro tridentato, '

Long. 5, diam. 3 mill. Apert. 8% mill, longa. _

Shell subrimate, subelliptically ovate, solid, marked with cloge spiml
lines,r formed of thickly set punctiform impressions, and with oblique
striee of growth ; reddish brown in colour. Spire conoidal, the. sides
barely convex, apex eroded, suture flat. Whorls 4 remaining, the
upper flat, scarcely distinguishable, marked with 4 spiral dotted lines,
the last whorl subangulate at the periphery, somewhat compressed
below. Apertuve very slightly oblique, with two parietal foicfs, the
upper short, oblique, the lower re-entering, externally bifid, the colu-
mellar fold sub-obligue ; peristome straight, margin sharp, but inside the
sharp edge thickened and bearing 8 teeth within the right margin.

This species was rather scarce, crawling on mnd in company with
Assvminea rubella. Tt is distinguished from its allies, P, striata, Phi-
Lippi, and P. punctosiriata, H. and A. Adams, by its low spire and
minute gculpture. In naming it after the late Mr. Hugh Cuming,
I adopt the only means in my power of acknowledging my obligations
to that gentleman for the very liberal manner in which he allowed
me access to his colloetions, for the purpose of comparing and jdenti-
fying my Pegu shells,

Besides the above Auriculide, I have received a Pythia which ap-
pears to be a variety of P. f1rigona, Troschel, from Mr. Theobald and
Mr. Fedden, who both met with it on the Araken coast, not far north
of Cape Negrais. It is singular that I did not meet with species of
either Cassidula or Melampus, as T have reason to believe that both .
inhabit the Jrawadi delta or its immediate vieinity, My, Theobald
has sent me Cussidule qurisfelis, Brug. from Arakan,

~
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Family AMPHIBOLID.A&.
No. 27’ AmphibOI& Burmasana, . 8p. Pl EI, :ﬁg. 7—10.

Testa aperte wmbilicatn, naticoiden, tenutuscula, castanew, periom-
phalo plerumque satwratiors, nitidule, subsinuate striatula, nfro sutu-
rem dense peroblique striate, lined und elevald spirali, interdum obso-
letd, superne haud procul a suburd signata. Spire conoides, apice vin
obtusa, sutura profunda. dnfr. 4 rotundats, wltimus tumidus. Aper-
tura ovate, superne recte angulaia ; peristome vju enterruptum, breviter
adnatum, tenue, murginibus approzimatis, callo tenui junctis, dextrals
superne sinuatd, basali vectd, columellare breviter reflexo, wmbilicum
partim  tegente, Operculum cornewm, paucispirale, nucleo basali,
sinistro.

Alt. 10, diem. 9% mall,, apertura T longe, 5% lote,

Shell openly umbilicated, naticoid, rather thin, orange-brown, dark-
er around the umbilicus, smooth, marked with subsinuate lines of
growth, closely and very obliquely stristed just below the sutuve, with
a single 1aised spiral line, which is sometimes obsolete, on the upper
portion of each whorl, Bpire conoidal, apex subacute, suture deep.
‘Whorls 4, rounded, the last swollen. Aperture ovate, rectangulate
above ; pe}istome scarcely intervupted, free, except for a vory short
distance, from the last whorl, thin, margins closely approximate, united
by thin callus, right margin rather deeply sinnate above, basal straight,
columellar turned back near the nmbilicus, which it partly conceals,
Opercalum horny, paucispiral, nuclens basal, sinistral.

This is, I believe, the first instance in which the presence of Am-
philola has been indicated in the Indian or Burmese scas or estuaries ;
nevertheless, it is very common, I found, in M, Cuming’s collection,
specimens of the same form as that above desoribed, which were
collected in Malacca by Dr, Traill, and a smaller form, scarcely separable
as a race from the above, abounds in Bombay harbour.

The present species is nearly allied to 4. frogilss, Quoy and Gaimard,
‘but is thinner, with a lower spive. It was found abundantly crawling
on mud, between tidemarks, in company with Assimines rubelle and
Plecotrema Cumingians, The animal was difficult to make out, as it
consisted of an indistinet translucent mags. There were no tentacles,
and the eyes were on very short lobate pedicels. The animal differs
considerably from the figure of that of dmp., Sfragilis

, . , 88 eopied from
Quoy and Gaimerd by both Adawms and Mys, Gray, '
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Class CONCHITFERA.
Family PHOLADIDAER.

* No. 28, Martesia fluminalis, n. sp. PL IIL, fig. 1, 2, 8.

Testa ovata-conica, valde ineguilateralis, aniice hemispherica, postice
senstm acuminate, extremitate membranaces, albidd, tenuis. Valve
versus margines epidermide erassd, coriaced indute, paging anlica juc-
to cardinem costulis conferlissimis, sinuatis, concemiricis, lineisque
radiatis clevatis decussantibus pulchre ornate, subtus glabra, postica
consentrice striata. Callum trilobato-peliatum, medso divisum. Valvule
dorsalis rudimentaria, cornea.

Lat. 12%, long. 6, alt. 5% mill.

Shell ovately conical, white, thin, inequilateral, anterior extremiiy
hemispherical, posterior regularly acuminate and membranaceous ab
the'extreme end. Valves near the edges covered with a thick eoriace-
ous epidermis, which in places, and ospecially towards the posteriow
extremity, extends beyond the margin and forms a membranaceous
fringe, uniting the valves more or less. Bach valve is divided into two
parts by a line passing obliquely from the hinge to the ventral margin
and inclined slightly backwards; in front of this line the shell near
the hinge is decussated with very close sinuate concentric and subdistant
radiating costulation ; near the ventral margin it is smooth. Behind
the oblique line the valves are concentrically striated, more or less in-
distinctly. The callus covering the hinges is trilobate and divided by
a fissure in the centre; dorsal valve rudimentary, horny, commencing
at some distance from the hinge, increasing in breadth backwards, bus
very narrow throughout.

This species appears most nearly allied to M. rivieola, Sow., which
was found perforating floating logs in a river in Borneo. The pre-
gent species is blunter and shorter, and 3. rtvicole is destitute of the
sculpture on the anterior portion of the valves. :

M. fluminalis was found boring in soft argillaceous sandstone, in
creeks fay from the sea, where the water ‘was brackish. The external
orifice in the stone is very minnte, and must have been made by the
shell when very young. Inside, the burrow exactly fits the shell, so that
the only possible motion is rotation upon the longest axis of the shell,

The epidermis appears normally to cover the posterior subdivisio
of the valves, but it is always deficient, oxcept towards the margins.
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No. 23, Teredo ? sp-

All the dead trees in creeks in the Irawady delta are perforated
throughout by a species of Teredo (?) I either omitted to take speci~
mens, or else have lost them since, and I can now find none to which to
rofer. It is possible that this shell may be the Zeredo thoracites of
Dr. Gould,* deseribed in Vol. VI, of the Proceedings Boston Society
of Natural History, and on which he subsequently, in Vol. VIII, pro-
posed to found the subgenuns Calobates, characterized by the “ pallettes”
(stylets) being *‘stilt shaped, bony.” Dr. Gould’s specimeny were
from Tavoy, but he does not mention if they were fluviatile or
marine.

Family CORBULID.AL.
No. 30, Sphenia perversa, n. sp. PLIIL fig. 4, 5, 6.

Testn oblongo-ovaie, parum ineguivalvis, valvd dextrd majori,
tenuiusoula, alba, concentrics drregulariter striata, antice rotundata,
postice acuminata, demum transverse truncata, ad extremilatem epider-
mide coriaced, rugatd induta ; meargo dorealis subrecta, ventralis antice
convexa, postice vix concavd. Processus cardinalts valve sinistre (non
dextra) elongato-lamelliformis, ' '

Lat, 11, long. 6, alt. 4 mill.

Shell oblong, slightly inequivalve, broadest at the umbo, somewhat
acuminate posteriorly, and very mmch more so in young gpeciniens ;
thin, white, irregularly striated, the posterior end covered with a thick
coriaceous epidermis which is vertically farrowed. In the young
shell the epidermis. covers all the shell except the beaks ;. 1t is thin
except along the dorsal and posterior margins, where it is thick and
vertically suleated, The dorsal margin is nearly straight, the ven-
tral rounded in front and slightly coneave behind in old shells, straight
or nearly 8o in young specimens. There is s lamelliform process in
the hinge of the left valve, in front of the cartilage,

This shs?il was met with in hurrets in stone, apparently the holes
of Martesie which had perished, at least they did not appear to have
b.een formed by the present specios. It vwas met with at a considerable
distance from the sea, in company with Martesin Juminalis,

In every respeet, except the position of the lomellar tooth in the hinge
of the leit valve instead of the right, the shell appeats to be a true

* Oiin Concliologica Dpp. 222, 241,
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Sphenia. I scarcely think that the exceptional character justifies the
creation of a new genus, as the characters of the animal unfortunately
were not noted, The practice of establishing genera for single species
on insufficient grounds is so objectionable, that it will be better to
eir in the opposite direction. When the animal has been examined,
shonld it shew distinctions from Sphenia, it will be easy to propose
a new generic or subgeneric appellation. '
No. 81, Corbula, sp.

A single valve of a very thin species of Corbule was found on mud

above Port Dalhousie.

Family TELLINID.A,
No. 32, sanguinolaria diphos, L.
This shell lives at a depth of about 4 feet in the mud. I found it

‘abundantly in a marsh overflowed by every tide and where I shounld

never have suspected its existence, had not my Burmese coolies point-
ed it out and shewn me how to capture specimens. Burmese, being
omnivorous beings, are far better acqnainted with the hiding places of
various animals than the natives of India are; amongst other dainties
they eat Senguinoloria, and the process for catching them which they
shewed me was ingenious, The first thing was to cut a very thin
slip of bamboo, about b fest long and not more than % inch in diame-
ter, and to make a small barb at the end. This they thrust down all
the small holes in the mud, many of which corresponded to the si-
phons of the Senguinolarie below. Now and then the bamboo went
through a Sanguinoloria, as he lay vertically with his valves open below
the mud; of course the bivalve immediately closed his valves upon
the intruder, and was ignominiously dragged out by the bamboo, his
exit being alded by digging when he approached the surface. The
only objection to the plan is, that most of the specimens are slightly
injured, as the shell closes with such force upon the bamboo as to break
the thin ends of the valves. Some specimens were brought up in
which the bamboo had been absolutely thrust down the siphon, thus
literally impaling the Sanguinolarie. The siphons are of great length,
considerably exceeding the shell.
No. 83, Macoma ala, Hanley.
No. 34, Scrobicularia angulata, Chem.

I find both the above shells recorded in my list. I cannot now come
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across the specimens, and T am under the impression that they were

found dead in salt water marshes on the Arakan coast, and not in the

dolte, but they arve both so common in all Indian estuaries, that it is

equally probable that I found them in the Bassein river.
Pamily VENERIDAE,

No. 85, Chione Ceylonensis, Sow.

I have mislaid my notes as to the exact locality of t’hls species also.
I think it was found at Dalhousie. In a backwater on the Arakan
coast, I found an allied, but undeseribed species of the same genus.
No. 36, Artemis, sp. .

Of this I have a single immature specimen, It may be the young
of 4. excisa, Chem. but has not the sculpture of that species, nor its

angulate posterior slope.
Tamily CYRENID.AL

No. 87, Cyrena Bengalensis, Lam.

- Mangrove and other salt water swamps along the edges of creeks,

amongst roots of trees and brushwood, common,

- T am inclined to refer the shells I obtained to the above form, of

which I suspect some others since described are merely varieties.
Cyrenes vary greatly with age, besides being eminently variable in
form. Thus gome of my specimens exactly agree with C. turgida

Desh., but I cannot help helieving that they are merely immature

specimens of the thicker form which I vefer to. 0. Bengalensis,
Family MYTILID AL,

No. 88, Mytilus smaragdinus, Chem.

_ Found in creeks below low water mark., I do not think it is gene-
rally known that the flesh of this species is very delicious. Some
were bronght to me along with a quantity of oysters, and the Bur-
mesa. told - me that the mussels were the better sating of the two,
Not having much faith in Burmese palates, I preserved the shells and
threw sway the soft parts of the Mytile ; but as a trial, I had two or

throe cooked with the oysters. I found that the Burmese wore quite

right, thongh the oysters were by no means unpalatable.
No. 39, Modiola emarginata, Bens,
A dwarf variety of this species ocefirs in salt water creeks,
Family ARCIDE,
No, 40, Arca (Anomalocardia) granocsa, L.
This very common species was only found at one spot in the Bas-
sein river, It was living in mud close to the surface, under stones and
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roots of plants, The same species abounds in mud, amongst stones,
in Bombay harbour, and is collected for food by the natives.
No. 41, Seaphula deltee, n. sp. Pl IIT, fig. 7-10.

Testa tumida, perelongato-rhomboidea, sub epidermide crassd, fuscd,
postice radiatim liratd albide, Zineis menutis elevatis confertissimis
decussata, ante carinam costd wnicd latd, planulatd, aliguando obsoletd, &
natibus ad marginem decurrente, munita, tntus cerulescens, antice rotun-
data, postice obligue truncata, margine ventrali antice convexd, postice vix
concaviusculd (teste junioris rectd). Carina perelevata, acule, valvas
m paginas duas dividens, unticd tumidd, posiicd concovd. Area
nitide, sub lente striotula, lgamento shombeo solum antice induta.
Dentes cardinales postici breves, obliqui, ab extremitate mmomwcuh.

Lat. 10 long 8% ali. 63.

w 8 4, 8 , b

~ Shell very tumid, elongately thomboidal, (the ventral and dossal
margins being parallel as in S. celox) covered with a thick, dark epi-
dermis, which is rather rough and yadiately ribbed behind the keel,
Beneath the epidermis the shell is white, and decussately very minutely
sculptured, one flat broad rib, scarcely raised, and occasionally obsolete
in old specimens, passing from the umbones. to the margin just in front
of the keel. This is scarcely distinguishable until the epidermis is
removed. The valves are bluish within, rounded in front, obliquely
truncated at the posterior margin ; the ventral margin is convex an-
teriorly, subconcave posteriorly, being straight for the greater part of
its course in young shells, but becoming slightly concave, at the spot
where the byssus passes out, in old specimens. The keel is very high
and sharp, separating the valves into two subdivisions, the anterior of
which is twmid, the posterior concave. The area is polished and stria-
ted rather obliquely, the ligament diamond-shaped and covering only
the anterior portion, about % to % the length, of the area. The hinge
tecth are oblique, but less so than in either S. celox or 8. pinna, and
the posterior teeth are much farther from the extremity of the chell
than in either of those species. :

The great distinction between this species and: t.he other two pre-
viously described is in the {ar greater tumidity of the valves, which
are nearly twice as broad in their diameter {rom side to gide (of the
closed valves) as they arve from the dorsal to the ventral margin..
The proportion of the two diameters in the present species averages
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about 12: 7, In 8. eclowitis 12: 104 andin 8. pinne 12:91* The
last named species is of a totally distinet form}‘ being much wider
posteriorly than in front, so that it is 4sﬁb-trigonal in shape instead of
rhomboidal, Its posterior hinge teeth, also, are near the extremity,
and 80 oblique as'to be almost parillel to the hinge line, while in its
smooth, thin epidermis, marked concentric senlpture, and convex
posterior subdivision of the valves, it differs widely from 8. delte.
The ligament of S. pinna covers a greater proportion of the length of
the area, (about §,) than does that of 8. delée. Tt is much narrower
in proportion to its length, asis indeed the entire areq, corresponding
to the smaller tumidity of the valves. S, celor approaches more near-
ly to the present species, but is thinner and much less tumid, has its
posterior hinge teeth more oblique and neaver to the extremity, and
differs widely in seulpture,

8. deltee was found under stones in creeks, adhering by a byssus. Tt
was not met with near the sea. It is the fivst species of the genus
that has been found in brackish water, both of the forms deseribed by
Mr. Benson being from large rivers far above the influence of the tide.

Mr. Benson mentions the occasional occurrence of a raised rib in
front of the keclin 8. celow. I have several specimens, which I received
from Mr, Theobald, shewing this peculiarity, It differs entively from
the flattened subobsolete rib of S, delie. '

Figures of all 3 species are added to illustrate the difference between
them. ' '

LY

Family ANOMIATD AR,
No. 42, Anomia, sp,

The specimens of this shell have unfortunately been mislaid, I

only obtained two or three specimens, and it ig exfremely difficult to
make out the species of this genus,

No. 48, Anomig {(Enigma) eenigmatica, Chem,

Oceasionally found adhering to stumps of trees in salt water croeks,

o Family OSTREID.A,
No. 44, Ostrea, sp. (?2 sp.) ,

A large form ocours in the creeks below low water mark, A
smaller kind is met with between tide mark
creeks, attached to woed or stones,
specimens of cither,

5 in mangrove swamps and
I unfortunately omitted to take

# Measured from guthentic specimens of each species,

by

b

HMeteorolagical Observations, XViI

Abstraet of the Resulls of the Hourly Meteorological Observations
taken at the Surveyor General’s Office, Culcutta,
tn the month of March 1866.

Latitude 22°% 28’ 17 North. Longitude 88° 20" 34” East.
Height of the Cisternof the Standard Barometer above the sea level, 18-11 feet

Daily Means, &e. of the Observations and of the Hygrometrical elements
dependent thereon.

Tyt . .
°g Range of the Barometer "?;,3‘ % | Range of the Tempera-
__';SD E :é d\}_}:ing the da,y, 2= B iure dﬂl’ilig the é&y.
GRS EE '
Date. | B & 2 A £ ,
220 | Max. | Min | Diff. | £2 | Max. | Min | Diff
SQ R = }
Incheg. | Inehes. | Inches. | Inches. o 0 o o
1 20.780 {1 20.866 | 20.740 | 0128 81.4 936 | 72.8 | 208
2 821 BY8 748 150 82.3 92.8 74.5 | 18.3
3 821 927 745 182 8l.4 91.7 72.4 | 19.3
4 756 818 678 140 81.8 98.6 ¥2.0 1 21.6
5] 786 B65 732 .133 82.4 94.8 72.4 1 22.4
.8 818 892 757 L1365 81.8 94.0 714 | 2268
7 792 860 724 .136 82.8 94.0 76.4 1 18,6
8 793 B76 719 157 83.4 05.2 726 | 227
g 800G 872 .¥az 140 83.8 95.0 75.4 { 19.8
10 784 850 719 140 1 83.4 944 | 787 | 17y
11 858 937 775 162 83.6 932 .4 76.8 1 15.6
i2 977 | 80.060 900 160 83,4 92.4 741 15.0
13 967 56 B72 284 83.8 92.2 77.8 | 14.4
14 845 | 20,945 g640 181 86.4 96.4 77.9 1 185
is5 .828 924 761 163 8L.3 94.0 76.6 1 17.4
16 871 952 812 J40 | 84.8 94.0 | 79.0 | 15.0
7 .885 970 822 A48 84.0 b4 77.0 | 17.4
i8 820 898 750 149 83.4 932.9 77.0 1 1589
19 798 869 729 140 84.5 95.0 7761 17.4
20 843 421 F79 142 84.3 94.0 6.6 | 174
21 798 A78 703 A95 ) 8558 96.6 | 76.8 | 19.7
22 717 803 B19 A84 | 867 98.6 | 77.8 1 208
23 718 480 663 197 86.4 98.4 77.8 | 20.8
24, 51 838 - .684 54 84.9 95.3 Tre | 177
25 748 827 078 149 86.4 86.2 810 | 15.2
26 700 769 .628 143 87.4 97.4 80.7 | 167
27 730 811 608 143 86.1 05.1 79.5 | 15.6
28 812 9014 743 A71) 849 93.2 | 76,0 17.2
29 859 960 J71 .189 81.9 gl.6 73.8 1 178
30 855 027 775 152 81.0 91.0 72.4 | 18.6
31 806 887 739 Jd48 | 837 93.0 | 770 | 16.0

The Mean Height of the Barometer, as likewise the Dry and Wet Bulb
Thermometer Means ave devived, from the hourly observations, made during
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_—— v , Observations ; by Davio Wanpin, Bsq. I7, C. S. de. »
i o [Received 28tl: September, 1866.]
: : . i - In the preceding vemarks I have directed attention to the disere-
pancies between my own regults ag to the quantity of organig matter
g by weight in the Hooghly water and those given in Dr, Macnamara’s
! Report, and I have alsomade some pointed observations on the very

~doubtful accuracy and unsatisfactory nature of the rvesults generally
given by chemists respecting organic matter in waters, except some of
the most recent. For though I have found that the process detailed
An the previous part of my paper is older tlran I then supposed, having
been rocommended by My, Dugald Campbell in 1856 as suggested by
Dr. Clark,® and that an analogous plan was given by Abel and Bloxam

in 1854, though imperfect, yet these plans secem: either to have, been

little known, or neglected, or imperfectly carried out. Some analysts
i indeed of later date do not even attempt to estimate the amount of -
: organic matter at all, apparently despairing of reliable vesults. But
the process given, I believe, yields the most trustworthy results
‘hitherto obtainable, if properly performed. : .

#* Journ. Chom, Soe. Vol IX. 1856, p. 51,
+ Handbook of Chemigtry, 1854.




