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1 —0On the General Theory of Duplex Teleqraphy.—
By Lovrs ScnwENDLIER,
(Comiinned from Vol XLIV, Part TT, 18745.)
TTI. The compensation method.®
This method is the oldest; Fig. 3 gives the general diagram,

FIG.3.

* Dr. Wilhelm Gintl, Dircctor General of Telegraphs in Anstrin, is the ine

ventor of this carliest method.  Tn 1858 ho mades the first practical cxperiment on o line
botwoen Vienna and Prague {240 miles),

1




2 L. Sclhvwendler—On the General Theory of Diplex Telegraphy. [ﬁ.’u. 1,

Lrplanation of diagram,

e 15 the & ar, ¥. of the line battery.

B its internal resistance.

A 13 the B, ar. 7. of the compenaation battery.

a its internal resistance.

A is a constant resistance key. D, Gintl used an ordinary key, which,
it will be obvions, must result in a filure,

& 1z an ordinary key ; both keys, in the same station, are worked simul-
tancously, i. e, contacts 4 and 5 ave closed and broken at one and
the same time,

d, f, and w are certain resistances.

@ i3 the ene coil of the differential instrument which is connected up in
the line cireuit.

b is the other coil of the differential instrument which is connected up,
in the compensation cireuit. By & and & shall be also designated
the resistances of these two eoils,

The eoils @ and & with their batteries e and E respectively are arranged
in such a manner that they have opposite magnetic elfects with respeet to
the same magnetic pole.  The two circuits in each station (the line cirenit,
and the compensation cirenit) are insulated from each other. All the other
terms, as L, L', L', &e,, shall have the same physical meaning as before,

The eompensation method has two principal defects which the two
preceding methods do not possess,

Firstly. 'The success of working a line duglicé by the compensation
method will elearly depend on the possibility of being able to close and open
simultaneously two different contacts (1 and 5).  The mechanieal difficulty
of doing so sufficiently aceurately was pointed out by Dr. Werner Siemens,
and in fact constitules one of the reasons which led him to propose the
differential method.

Secondly. The balanee in each station may be disturbed directly by a
varition of the electrical condition (internal resistance and . a, B} of the
two batteries (F and &) employed.

In the preceding two methods the varistion of the internal resistunce
of the signalling battery can only be felt indirectly by aflecting the balanee
of the distant station, while the variation of B an 7 has no elfect at all,
Henee a given variation in the battery or batteries must necessarily produce
a greater distarbance of balanee in the eompensation method than in the two
preceding ones,  We know that even so-called constant galvanic batteries,
doing work, alter their electrical conditions peveeptibly, especially their
internal resistance, and consequently this defect weighs most decidedly
against the compensation method.  In all other respects the compensation
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method has the same defects as the diffireniial wethod, and in addition
some others which will be understood as the 'i_111.'|'-:;1_i_~_|1'.;|.ti.u||. Irrul_'ﬁ."'.]ﬁ.
Ceneral capressivns for the twa functions “ D" and “ 8.

To obtain the functions D, and 8, we have to develop the general

expressions for the forees p, P and @, say for Station L.
Pe=dmw—5n

where A, and B' are the currents which pass throngh the two coils o’ and &

respectively, when Station I is sending and Station L1 is at rest ; w’ and o'

are the forces exerted by the two eoils o’ and &' respectively on one and the

game magnetie pole, when a unit of current passes through them. At

balance in Station I, p* = o,

Further o=
where ' is the current which passes through the coil o when Station I1 is
sending and Station I is at rest (single signals).

Further Q=p'w+ g
where 7', and g*are the currents which pass through the coils &, and ¥
respectively when both stations are sending simultaneously (Duplex signals),

The compensation circuit, and the line cireuit in ench station being
electrically independent of each other, we have

g=F
invariably without condition,

If we further presuppose that depressing of the key K does not alter
the complex resistance of the station, a condition which, for the recularity
of signals, we are obliged to assume here as well as in the two preceding
methods, it will be clear that

Fil=r' + &
Substituting these values for ¥ and g° in the expression for €, we geb:
=4 -1 x
=
Q="+ A)ym' + 5w
The signs of the terms may be again contained in the currents, while m and
' arg taken as absolute numbers.  We must only remember that A" w’, and
B’ must be invariably of opposite sign. Arbitrarily we will eall the cur-
rent A positive when the negatige pole of the line battery is to earth,
Now we have again two ﬁlﬂ'ﬂ'unt modes of eonnecting up the line
batteries, viz, :—
Lst. The same poles of the line hatterics are connected to earth in the
two stations .’
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B e= a1 A mtF B
= 4 A'wm
@=(+ 4 F )0 T Bw
2ad. Opposite poles of the two line batterics ave conneeted to earth
in the two stations :
pPr=oF dw f B
P i
Q= (+ A+ A)w’ + B w
Subtracting in either case P’ from @, we geb
R —P =8 =y
Or, on aceount of having  fulfilled the key equation = w < 3, the
difference of the forces which produce single and duplex signals iz equal in
sign and magnitude to the force by which balanee is disturbed. Further 1t
is, also for the compensation method, quite immaterial whether the same or
opposite poles of the two line batteries are connected to earth. As pointed
out, it iz preferable to connect the same poles, 4. e., the negative poles of the
line batteries to earth.
Assuming this caze we have :
= A'wm'— B'n’
= — F
(d'— Ay w' — B o
Substituting now for 4, B, and @' their values, and remembering that
m = g'aS o
0 = Al

we get the following general expressions for the two funetions D and 8 :

QR
I

I

approximately.

A’
& =y K :
L ¢ i; , L v for Station 1.
& K WAL S
and
8 = g ﬁ ) .
s .-,_" _ L .i".__ y for Station I1,
A Sl I 5 - 3
where A= RaSa— K hv /3
f=a+ bl +d
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o= - . 4
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C oA e
Rigid fulfilivent of the two e h'!}].'g-{.* 'I-_—I'-:_tt itk
For finite quantitivs these two functions can only become zero il A =
o, I. &,

Rve— K hoa/T =0,
which is the balance equation for the compensation medhod.

To fulfil this equation permanently, no matter what the special cause
of disturbance may be, we can again adopt two cssentially diffevent modes
of re-adjustment, iz, :—

Either loave the two coils @ and & or their armatures stationary, and
adjust balance by altering the resistance in one or both of the two circuits,
or leave the resistances constant and alter the relative position of the two
eoils or their armatures with respect to a given magnetic pole.  These two
methods of re-adjusting balance shall be considered separately.

a, Re-ndjustment of balance by altering resistances.

In order to have immediafe balaned it will be elear that the alteration
of resistance must be restricted to the compensation civeuit, which is elpe-
trically independent of the line cirenit,  The total resistance in the compen-
gation eircuit consists of three different resistances, namely b, a, and d.
Weither & nor a, considering their nature, can conveniently be made adjust-
able in practice ; hence the alteration of resistance in the compensation
eircuit is vestricted to d, which must therelore conszizt of increments of the
proper size.  ‘Lhe adjustment of d should be quick and convenient, -

In addition to this adjustment, A — oK may be made adjustable by va-
= 3

rying E in increments of one cell.  Such an adjustment is however not fine
enough for ordinary use. The £ ot 2. of one cell iz too large a quantity in
comparizon with the total £, 3t p. used in the compensation circuit, 1f the
variation of the line current beeomes very great, it might perhaps be found

convenient to alter F, but as an ordinary mode of adjustment it must be
dispensed with.®

* During the period of low insulation of the line it might be advisslle and praeti-

cablo to make E Liger than during the pericd of high insulstion of the line (wob i
dry season). :
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It is seareely needed to point out that to adjust balanee by altering the
line current, either by varving the resistance or the £ . 7% or both of the
line civenit, must be rejected onee for all, becanse such an ndjustment of
balance in the one station could never take place without disturbing the
balanee of the other station ; or in other words the Tequired dmmediate bal-
anee conld not be fulfilled.

b. Re-adjustment of balanee by moving the éeils or armatures,

If we suppose both the coils or their mmatures simultaneonsly mov-
able in the same direction, then clearly this mode of adjustment contains
not only the rr-'l*l'm'-'i immediate balance, bubin addition represents also a
very rapid and enfively eontinuous action. Por this reason it is apparently
prefr: 11]-. to the first method, where the adjustment can only be carried on
in gite branch by varying  in increments.t Which of the two methods,

“however, is to be chosen finally, depends on other considerations which will

* Alteration of . a0, 7. of a galvanie batlery cannot e achicved without nltering
pee ¥arying ¢ would also invelve o s

its internnl resist I 'y atien of 8, and in
onler to keep f = w0 + B, 1t would become necessary to alter w simultancously with o
f. 0 0 would hove to be increpsed when ¢ decrveascs and viee versl. This method
wonld therefore be also ineonveniont.

3 hoen sngpested to ndjust balance by a continuous varintion of resistance, ag

being rongk

+ It ha
for in s8 by moving o contaet point along a
as Dr. Wr. Biomens has dono in his bmdge employed for comporing aceurately com-
wll resistances. It iz howevtr, seance ly necessary fo point,ont that such o
1 for Duplex Win :
instruments sro wsed for pro
of any Loanch, no matter what special Dnplex method may be cmployed,
the-line, in ender to get the signals

Hs

iin platinum wire in the same manner

it wiviel

mnst result in a failure, at all events so Eullg 8

method, i

clectr ucing the signals. For in such @ case,
the resi
mist Lear a cortain miio o the given resisiancs i

nt foree, This ratio; a8 my investizations have shewn, is by no moans a

AT

with suffici

o resistances of all Lranches, even for a ghorl line, cannot be moade

small one, and hiene !
sowll,  Thermfore the platinmm wire, constituting part of one or two branches of tho
Druplix agithed employed, must also offvr o considemble resistance; £ ¢, must be of grent
lingth. Honee to aller such o largo resistunco continnously amd percoptilly, ns is in-

od by the Lalanee disturbanee, must evidently involve a considerable movement of
ng the {hinnest possible wing, and the shortest Tele-
iition so large ns lo make its application

1 el

v for the doily va

the contuct point, whis h, v
graphi line, becomes alread
itpeossitle.  Unloss another material of much higher epecil
wire can bo found which, af the same time, allows of the sliding contaet being made
gevurely, the sdjustnunt of Lalanee by o continuouws varision of resistamces must be
dispensed with, Boch o matoral docs not apponr o o xigh. . T 1.'||-.'.-|I5||t of :|L'1.I']'.|:'_1 OTL
: stiom to uso pencil-marks for the adjustable rosistanee, amd although T
rately, and can bo enelosed in o
ant, 1t s dif I, il mot imposaih ]‘-

resistanco than Plitinam

Phillip=s gu
found thut pencil-r
very gl spoe, G

Lol wory

sistanoes can be ndj

I that they keop suficiently con

i

to nlter them by o sliding contact.  The ¥ Ueborgrage-widerstand™” is too varinkle and ton
orestt,  Desides, if the contact is made with sulllcicnt pressore, it sliding slong alters thi
thickness of the poneil mark, snd henee the resisances bocome inconstant and nncertain
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become elear further en,  We know now that both these modes of adjost-
ment are convenient and practicable, and contain dmmedinte balanee withoub
special conditions, Lo fiet in this respect the compensation method is pre-
forable to the differengial method where immediate balanee by varying
resistances could only be ohtuined when varying the four brafiches simul.
taneously, necording Lo & fixed relation

Rapid approvimation of the tivo funections 8§ and D towards zero.

On nceount of == + B wo have
J g ll' 3

f; =£§l = g ..-‘-i' ]::.
where

A=Rs/a—Erxva/b
Now sappose A = o, then thiz equation may' be disturbed by K, B, A 0, 4
or b varying ; @ and b arve wire resistances which may-be taken as constant,
for their variation with temperature is exceedingly small, and in case of
aceident, i. €., a coil breaking or becoming shunted, nothing short of actual
repair could help.  Further », supposing the differential® instrument to be
properly designed and mechanically well executed, may be taken as a [rer-
fectly constant quantity which certainly, as long as the coils or their
armatures are not moved on purpose, does not alter of its own accord.

The quantities left, which by variation may affect the balance equation,
arg 11._, B, and A,

Of these three quantities the variation of K may become largest, for
X does not only contain the line resistance, which is highly variable, bub
K includes also the internal resistance of both the line batteries, which, even
for the best known form of galvanic battery, is by no means a constant
quantity. The variation of the internal vesistanee of the line battery in each
station produces of course the greatest disturbance of balance in fhat station.

The next quantity most liable to change of its own accord is clearly R,
since it coutains the internal resistanee of the compensation battery.

A, the ratio of the two E. 3. ¥'s. in one and the same station, thoush
being also liable to chiauge, will however vary very little, Thew ar, ¥, of
a well prepared galvanie battery, especially when the battery is worked by
wealk currents, is far more constant than is generally believed.®

* It appears that changes which havo Leon oliservid o takeo place in the = s 7, of
a Minotts or Leclanche’s battory are penorally apgarent only, mot reul.  Boch changes
are gencmdly qoite within the limits of ebservation evvors, smd il thiy are Livgs thoy are
then generslly due to the incorrectness of the methed employved for messnring tho . . ¥.,
or to colls actually having Tecome exlnusted. It appears that this myeterions foree in
each eell pither exists in its full vigour; or not ot all, there seems Lo e 1o continuony
change in either direction,

b .

e ol ™
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With respeet to the varintion of the thres quantities A, I, and &, the
funetion & may therefore be expressed in three dillerent forms.

Ae b

o= - 8 whon K varies only.

=T

8. =g K 3R when I, i e, a vavies only.

i \/e’a
B
« These three different disturbances of balance may act singly or conjointly,
and it is clear that they ave independent of each other, at all events as far
as this investigation iz concerned. Consequently the safest plan will be to
male each influence as small as the circumstances will allow it
The disturbanee 8, for any constant eg A'v &/ b, and any given 8 K
will obviously bLecome smallest the larger B K is selected. Supposing
R 4+ K constant, whatever that value finally may be, B K has a maximun
for &2 = K, and the very same condition will obviously make the disturh-

8, =09 A whend, i e, E or e or both are varying only.

ance &, smallest.

8, offers no best condition, this expression only shews that it las an

absolute maximum with respect to &, namely as >
R=a+d+blovh=na4d ’

Thus we are informed that whatever relation between d and & 4  may
be finally ehosen, b=a + o should not be selected, as otherwise any
given variation of X would have the greatest possible disturbing effect on
the balance. DBut d = & + d being the condition for the maximwn mag-
netie effeet in the compensation civeunit, it is hereby established that for the
eake of recularity of signals, which under all cirenmstances is to be consi-
dered of paramount importance in Duplex Telegraphy, the magnetie effvet
in the compensation branch musé aof be achieved in the most economical
wanner, but quite the reverse.  TFhis, as the compensation circuit has actu-
ally to produce wholly or partly the duplex signals, is a tes stimoninm pan-
pertatis for the compensation method, and proves it in this respect inferior
to both the doudle balance and the differential method,

=
iz the regularity condition for the compensation method, & e.

Tt order to make the disturbanee of balenee by n vaviation of the resis-
tanee i both the civeuits absolutely as small as possible, the fofal resistance
of the compensation cireuil should be equal to the tolal resistance qf dhe
line civenit,®

& This result is ngainet the adopted view, for Dr. Gintel as well as others afier him
have always teopted the compensation cireuit a5 a kind of feal eiveindly i e, giving to it
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If we now substitute in 8, for & the value &, and in 8, for & the
valug K we oot

P N oAb
RS

& d K

Sg-';u';l‘%ﬁﬂ'-

while

3,=dq35—wﬂﬁh

remaing the same.

: o S o o AER f+e
&, has an absolute maximum for § = = 8, lor g =" 3 and

8, for b = a + d as stated before,
Henee we -know what relations between the different variable, should
ol exist. 3
This is all we can get from the function 8. For {urther relations we
must look to the function I,
For Station 1 we have®
AL, o
SRR W
which again, with respect to the variations of &', B, and A" may be written
in three different forms
e R 1"1-"-\/!?,, %
= ?H’I m [+] .fi.
& I |

Dt R
A
and
4] l.!'\/?,_
ot oy ==l
e’ I P oas

as low o resistance a8 pructice allowe. Dot this s cleardy weang, for if B s made very
small as compared with K, e balanes Tecomes unstable, This fliet explaing, to s cerfsin
fli"g‘l‘i'ﬂ‘. the fuibure which has attended the :||_.-J:r1h iion of tha vempensition motlod for
Duplix working, Deeanze the metlod was trivd under the most unfavorable ijus il ibative
ATTAREemcE,

* When inse ht‘:_!_!,l.t'i.ltg the minimson alcolute m ignitudn of & the tome coulil Do
taken without an accent, betanse § containg enly torms belonging to the sane station,
When fnve ﬂ-‘ig'-ﬂill; D ks eanmot e done s J0 contuins al= Lems if.lu]:;_‘"i:lb' to the
other staticn,

2
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Conzidering that
o 35 i -+ I’ 4 Iull
TR O T

i

.-"" == 1._+' !, + f-"l
and
K" » L] '+ n”r.':' l::'lw + |”II:|
—=L+p+p+ i
we have
A o N A 43
SIS s S0 5, LA
¥ ¢ i Y
F R S R S
D= ——— . — Al
2 a” i ia
WA i N A R YA
Da=gﬂ L+4p+p +{ +F}-‘ +|I"r_:l| '\/ji o N
i : Iasa
"
IHI[ F =
i+ [ + .I'?ﬂII J -
i
5 i P4 p) (U4 p7) .
L+p+rr'+{ = =T
1 1
andl — == — -
R'JE i
v
B e
.D;:ﬁ‘..r.-\ e I’i.rl
i
Y, R
Adg == Fu E
o

Dnr = g ‘-r— E.;\.'
'1"'

Now keeping &, J, A, and ' constant, D,* beeomes smallest for any
given 8K the larger ¢ 1s selected ; while D" becomes smallest for any given
& A" the smaller ?—-: is seleeted, and D, beecomes smallest the larger B s

L
chosen,

Now o = R \/;E: has a maximum for o' = ¥;
for B =0 + o + & =V + v, and putting y = &' & we have

W= (1+{) &/ @ & which, for o' + ¥, and ¢ constant, has
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clearly a maximum for o == §. This proceeding is right, beeause we take
&' as the oricinal variable, and vary o and 5" simultancously with & in or-
dor to keep ¢ and o 4+ & constant ; while J and & are independent of o', &,
and ¥,

In order to be sove that &' = &' makes also D} a minimum, we must
shew that T keeps constant, ¢ e, p* keeps constant when &' varies. Dub p’
= ' 4+ ", thuzs we have only to eonsider /™ simultancously variable with a
equal and opposite to the wariation of a, which is allowed. Therefore
the condition ' = & malkes undoubtedly the distorbanees D' and D,
minima.  While the disturbanee D,’, which contains B in the denominator

only, is not affected by this relation, but depends on the absolute value of &

]

only, which should be chosen as larre as possible.

e == & is thevefore the seeond regularity condition, the Tulfilment of
which makes the relative disturbance of balanee by a varviation of & and A
as small as possible. .

Substituting now o' == &’ in the expression of the D disturbaneces and
remembering that

=
we et

oF
}.} 4 — .:ln.l G A 1-r
&AND Jlrl,,ﬂu i

D 'zs%ﬁjﬂ’

& : R
D= g 7 8 A
Thus £, and D7 for constant ¢, XN, and ¢, beeome smallest {he
o : 74
.=.-m:l.l|-.rl'F 15, while £,° becomes smallest the smaller W i,

Now remembering that

I__a‘---l- ¥ o -4—||'an'l
o T
B T EV G4 0) i+ )
;-+ !.' + I|_J‘n-
andd

; ; L I’ /i
e T P“J'E +p:)
|£._ [§3 =+ r -.I-Ir:rr;"'
K il +p) G+ U +p) +i(C+ o}
T = 4+ 4 p

VTN R
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For a 1ol -|':|-'I1', good line &7 4 p" as well as I 4 p' ean b taken ns amall
in comparison with i3 hewes approximately
o 1 e 1 .
.!L. == 7 ll-.l ,llr + f-l" - J.. + f.l. + r.-" L
o
A==

i

From which it follows that also for the compensation method p' and p”
should be selected as b e as |_"l"-'wl ble.

But p == a +_ does not give a condition besides that we know we
should zelect a .'||..J.I,|" absolutely sof small,

Further we see that the disturbanee D0, has o° for its factor, while D,
hias A'e’ for its factor.

Hence for a given X' ', the best will he to make o' as small as possible,

The recularity of the signals js therefove obtained if we fulfil the fol-
Towing conditions in either station,

il
g =0
P as large as possible
& as small as possible.

K nowing this we may now consider that balanee in ecither station is
rigidly obtained, or that

}I.I v'l;;--fl-lr \Kf}.,:.q

but At = e
sl a= 0 -1
we have Av==1l

The absolate value of @ mny Now be determined 'Il:,' L"I.'}!'I:-'E-.ll.'li.'ll"__t that 16
i» advisable to produce the signals in either station in the most economical
TAnHer.
Mgty Magnefic Moment,
We have

-'r

T K AT .

T +f T
et # P ]
T +J’ +¢' i S A
Bub )
lr‘.i . L If‘ _-I_
S d+ fre @
';-'.'ll.ﬁ'l'! Q=|’I':L+i|'.l"+|u +I:-i' +||'| (F +_rﬂ
Tl R it V‘)" : a2 \'/'f*
which hiaz a maximum for ¢ and " taken as i!l'JL'lr-.'lillL‘ni variables,




I.".':?ﬁ.:l L. Selvwendler— O f'-"rl:' General :l‘.l-'r-'i'l"-':'a' 'f.l'l !"-"_.' Ter T 'r';.l'-"'-'.: '.-r.l.:r_ I3

If wo, for instances, take § = =, than
& \/r.'

e L

Sy L (RS
= f—l =+ Ffor a perfect line, and by inference
e L" - Ijr‘ ?

approximately,

Now we can deeide on the method to be adopted for re-adjusting
balanee. On account of the regularity condition B = K" and as both
undergo variation, espe

ly &, we are oblized to adjust bLalaneé in the
compenzation branch by varving the l'i:-'if‘;:'l]ll_"l_' o, and leave the coils or
their armatures stationary. "
Thus the general solution of the 1st problem for the compensation
miethod i3
1. Readjustment of balance is to be effected by a
variation of resistance in the compensation circuit and
not by a movement of the coils or their armatures. By
this adjustment & is kept equal to A permanently, no
matter in which branch the variation takes place.
2 f=w+ g
. L
a=h= 3 1
vi=1 :
¢ a8 small as possible and A as large as possible.
£ iz known from the number and nature of the single colls of which
the battery lms to consist to produce through the given line (conmected up
in a cirenit like Fig. 3) single siznals with suficient strength,
w is known from the absolute largest variation 8 wmay undergo in time ;
hence 7715 determined and thercfore also @ and &,
Deterimination af A and 0.

a

We know that X ¢ = 1, mnd further that A = cah should be zelected as
3

large as possible or poas small as possible, but otherwiss it appears that no -
fixed values for A and v can be ascertained. If, however, we consider the na-
ture of the variations of & and K, which muy disturb the balanee, viz, :
those variations of 2 and K which hre dus to unavoidable decroaze of the
internal resistance of the two batteries by the working currents, it will be
geen that o best value of & dues exist, and that therefore  also becomes fixed,
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Suppose that at a cortain moment
3 == A is vigidly fuliilled, and remembering that
PR S o B ol *
K==2 (a+.0) ¥+ L (lor a perfect line, i. ., 8 = %)
and further, that
il = !.'
antl i e p 4 B
we have d4ua=u + 2w 2 ,{:: + L
Now, in thiz equation suppoze everything constant exeopt a and /3, the
internal resistance of the two batteries & and ¢ respectively. Hence il
we could achieve that
8 a =288 iuvariably,
the variation of tlie internal resiztance of the two batteries would not disturb
the equation R == K, and therefore also not affect the balanee. With
absolute certainty we cannob fullil tfMs desirable relation letween the two
varintions, but with some probability we may. For it is well known that
thie internal resistance of a galvanie battery decreases in time by the current
passing throurh the battery. Henee, if we suppose that the two batteries
eonsist of identical eellz {equal in nature, size, and internal resistance) we
may say that the variation of the internal resistance of a single cell by the
unit current in the unit of time is the same for both the Latteries.  Further,
it we make the other not improbable supposition, that the variation at any
one time ia proportional to the current which passes at that time, we have

v i
i == N, ———— e = e —
gl et S .
[ F
i - o= D e b = g —
md 8 ce.h'-i-ﬁ.ﬁqh €=

where ¢ iz the variation of the internnl resistance of a single cell in unit of

time by unit of eurvent ; 1 a certain unknown function of the time which,

as the two batteries are working simultaneously, is not required to be known.
Hence from d a =28 8

;|l|l.:| _Jrl- -— .fii

it follows that A _E — &/ 2

and v :=':_; = \/%

These values of X and @ bring the compengation method, wal I rispect

to regularity of working, ns eloge to the differential method as is possible for

us to do.  For the disturlance of balanet: in the sending station by the
steady  decrease of the internnl resistance of the two batterics has now betn
probably eliminated, which defeet 1= excluded from the other two methods,
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by their own uature. There are then remnining only those variations of
thie battery resistance which do not follow the law of steady  decrease; but
which are more aecidental, and wake therefore the compensation method
still inferior to either the differential or bridge method,

1
Physical meaniig qf v \/E

Tt has been proved that balance in each station is to be established by
adjusting resistance and aof by a movement ol the eoils or their armatures,
Henee it will be practieal and convenient to coil the two helices above each
other, and have them acting on one and the same iron core.

Further s 0 = — = J% it follows that the magnetic action of the
q = :
a coil must be made greater than that 6 the b eoil. Therefore it will be
best to coil the helis & on the top of the helix a
Further the magnetic action of o eylindrical eoil of resistance & (in
Siemens units) can be expressed as follows ;

J.-TJL
me=zs/a™~ ¢l
where o is hialf the erosa seetion of the eoil (eut by a plane throuch the axis
of the coil) expressed in [] w =
A the absolute conductivity of the wire matevial { H, = 1 at O C)
I the length of an average convolution expressed in mebres,
¥ the magnetic force exerted by an average convolukion of the coil

when the unit of current passes.
e o coelficient representing the manner of coiling.

Henee for the a coil we have

SRR =
My ==& &/ Jﬁ=g\fn

for the & cail

i
AT
I bl

), == 3"»\/3

Dividing sy by m,, and remembering that by condition a = &, and that

A=A ¢ = ¢" by necessity, we have :

g e
S P L

r
g ¥V

- D =

i
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As wo have supposed that the magnetic action of any one eylindrical

whtion® of an averace convolubion it i3

wiional to the marnetic
»

coil s g

also consistont to put & = :-'.'I1 and we have ab last

At 1

A

o tuken of :lJII::] E'H:-_I]l,

Lbins of the coils @ oand & a

Il n

and iF the thickness of the a coll be &,

w the two bo

hicleness of the & coil o, and
the dinmeter of the fron core 2 #, we lave,
A "
D
P (2 4d)n
V={2(r+d)+ d*} =
(drd+d)d =240 +d)
This equation fixes the relative dimensions of the two Laalilsines
1
and their cores in order to have v == o
t wo gk 2 r=4d,

Buppose for instance we make &' = " arli

and from it ean be easily ealculated that the dinmeter of the wire of tha &
eoil should be ebort 19 per eent. larger than that of the a coil. 'The
absolute diameter of the wire depends of conrse on the absolute dimensions
of the bobbins, and on the resistance of the line for which the instrument
is to be used, Dut this \.|||.'.':‘"-|.;'\-'|.].| althoueh of ]-i';l;'lil':il Lnportance, hias
nothing to do with the Theory of Duplex Telegraphy. This settles the

tion of the 1ab }:‘:'L-|\]-.'I;| of the COIn NS ation method,

eolu

in® eertain limita, tho

i Jacoli have experimentally proved that, wit
re) 15 almost andependent
illed in Teleomph

exorted by o convoluotion on its centro
r of the L I Theso Timils a
e (e netion of b coil can 1% pul  propori nal to the
i of ene convolution. Thooretically this can of
v o convolution necessarily extends on Loth sides of the plane in
onvolution is the less of its

anl,

retterally fin

conrae not be trae, for thio

pxerted T
wnvelntion i stonted.  Therefove the wider o
lucing magnckism in the ivon cor

= nsg of for pro
pon ita centre musl decrease with the

total force exertod will be

vor, that this deerense s execedingly slow,

Hornlion 1t 15 eotistloped umaet ALY toe b fndeom into aceount,
er bl to find anvwhers a definite Ivw whicl connicls the dinmite

end’ velay, oo instronent

of & cail with the diumeter of thi cone hels i ugion I Siiamn
truction. the dinmeter of the coil is abont

i well considered in ell ats detailz of o
snmoter of the core.  In the abelnes of anvihing clso o the subgoct
Henee the suletitution of o =%

'il:-_-L :].i-C -'_l-:---||,:.|.-||.

I
potal dlnmeter of tho @ coil egquil to thre timea the dimmeter of
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Oruer arrions,  There have been suggested, from time to time,
many other moethods of duplex working,  On a closer examinadion it will,
however, ba found that, as a general rale, they do not diflve essentinlly from

thee three fmdamental methods treated of I shall theeelore dispensa

with the labour of investicating these derived methods.

In eaze it should be thouwceht necessary o investirate them, no
difficulties ought to be met with, if only the general plin of attacking
duplex problems  be remembered, viz, to draw the disceaun of the method
in its most retteral form ; L'Il..:'l.';'ln.ll'i the forees 7, I". andd :'d‘ 3 from thoesa

three forces determine the functions & and D ; lind the relakionsz which must
Lioldl Ietween the different vari

bles (resistances and E 3k, F. 8.} of which
the .‘5I'|'F|.l.'l.". L'l'IIZ‘E:‘-.[N'. it f‘ll'.]\_-l' to make & and D :;inu]l[;;u._-guﬁ |_|]i|:|i_||_]:|_i -
sider the question of immediofe bolance which determines also the best mada
of adjusting balanes ; conzider that the movement of the key must not alter
the complex resistance of the station to which the key belongs, 4. e, that
thie '|'|'|rl';-C;‘-:Jl__': of the |{|.':|.' st not affect the balanee of the distant ht:lt]u!l;
determine the absolute values of the different varinbles when balanee is
rigidly fulfilled by considering the question of cconomy, §. e., establish the
relation= for maxima currents and maxima magnetic moments ; any vari
ables which should then be left indeterminate must be fized by secondary
considerations, and by certain practical conditions.

Belore L'-LI!JIJ‘:I.‘EI&'_': IJ'IJiI_fI"_Et:l.r.['.'l.']:.' tha efliciency of the three fundamental
methods treated of, it is requred to solve two 1il:<r:-'liml.-.-', iz, :—The B 3. P
required  for each duplex method 3 the absolute size of the inerements of the
adjustabls resistance,

[To be continued. ] Y
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ITL.—On some Lizards from Sind, with Deseriptions of neiw Species of Ptyo-
dactrlus, Stenodactylus, apd Trapelus— By W. T. Braxrounn, F. I 8.
(Beod. Bovember 8 ;—Rend December 1, 1875.)

{With Plates I and IT).

A colleetion of veptiles which I made in Western Sind in the months
of January, Febroary, March, and April, 1875, comprizes several species
not notived in the province by previous observers. TFive lizards arve new
to-the founa of India, and three of these have not, so far as T can ascertain,
leen previously deseribed.  Two of the three represent genera of Geekolide
not hitherto deteeted so far to the eastward : indeed, it is doubtiul if ecither
of the two has before been found in Asia.

The only additions to ouwe knowledge of the herpetology of Sind made
since the publication of D, Giinther's great work on Indian Reptiles; are
contained in papers by Dr. Giinther and Dr. Stoliczka. The former de-
seribed (P. Z. 8., 1869, p. 500) some specimens collected by Dr. Leith,
and the latter (I A. 8. B, 1872, p. 124) gave an account of a collec-
tion made by Dr. Day.

I am obliged to refer oceasionally in these notes to my hitherto unpub-
lished work on the zoology of Persin. This has been more than a twelves
month in type and I hope it will appear before this paper.

Fam. GECKOIID.A,

1. Hearpicrynvs CorrErn
Not common ; obtained also by Day.
2, HEMIDACTYLUS MACULATUS.

This is not commen in Bind, 1 think. T bave only one specimen, the
exact locality of which 1 have omitted to note.

3. HesmipacTynus PERSICUS,

Anderson, P2 B, 1873, p. 378 —~W, Blanf., ,'z\,-u'lr.-,;_l,' of Porsin, p. 342,

This specics is close to the common and well known H. meculaiug,
but is rather stouter. Head above granular, supmorbital resion sunl,
Granules on snout lrger than on oeciput.  Upper labials alout 11 or 132,
lower © or 10, but as nsual the snall hinder ones vary in number. Back
with numerous trihedral tubereles, not very regulily arranged, about 14 ov
15 lwing to be counted aeross the back, none of them equal to the ear-opening
in size,  Cross Tands of small [Jflihiwi tubereles on the UpPPEr part of the tail,
none of them as large as those in the middle of the back, and none of them
coming to the lower portion of the tail at the side; they are contined to the
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apper portion, and do not extend lmlf way round the tail ; lower surface
of tail with & row of brond subeandals, About 35 to -0 scales aeross the
aldomen; 5 to 10 pores in males, forming a short row with an anteriorly
salient obtuse ansle in the middle across the 1?!'1'.'4".!13.1 vegion, and not
continusd on to the thizhs,

Colour uniformly grevish white, The largest specimen obfained mea-

“gures 55 inches, of which the tajl is 3-2.

I oldained 4 specimens of this species, which at the time 1 took for a
large pale varicty of the common H. macwlaing, in o house near Rohri,
with specimens of I Coefeei. It is probable that H. Persicus partially
or entirely replaces H, macwslotys further to the west. 1 have compared
the specimens obtained with the type described by Dr. Anderson.

This species is distinguished from H. maenloins by having the tober-
cles on the tail smaller than on the back instead of. larger, by their not
extending so low down on the sides of the tail, and by there being no
femoral pores, but only a short row of poresin the preanal region. Tn
AT, maculatus there are usually from 20 to 30 pores altogether, in H, Persicus
S or 10 only.

4. PrYopACTYLTS MOMOLEPIS, sp. NOvV.

P. affinis . Hasselquisti, @ que differt squamis dovsalibus omnilus
pareulis subequalibus, navibes a sculo rostvali disfunclis, of ecolore grigee,
Juseiis latis unduladis transversis fuscioribus varinfo.

Has—In montibus Khirthar dictis ad fines occidentales provincis
Lndive Sind dicte,

Deseription.—The general build and appearance of this gecko are very
similar to those of the only other spedies of the genus as restricted, P.
Husselguisti.®  General form rather elongate, body round, head broad and
high Lehind, wedge-shaped in front, the region in front of the eyes slightly
concave,  Limbs clongate ; the fore-limb nearly reaches the thigh when lnid
back, laid forward it extends beyond the end of the snout: the hind-limb
brought forwand eomes in front of the shoulder. The only perfect specimen
measures rather over 7§ inches, head 1 inch, tail from anus 3+, or rather less
than the head and body.

The nostrils are entirely surrounded by swollen scales, usually 3, buf
sometimes 4 in number, considerably smaller than the anterior labinls.
Some of these scales separate the nostril from the rostral and Tabials. Ros-
tral rectangalar, its height rather more than half its breadth, which is more

* Stellin Hussofquistiy, Sehneider; Plyodaciyfus Masselquisgi, Duom, et Bibe, 11T,
p. 378 ; P gieke, Gray, Cat. Lizards B. A p- 151, The pame ('ﬂjllll,‘p}'\u;l ]1:; Gray is
founded on Lacorte Geelbo, Hasselquist, which hewever cannot Le applied to this Kpeciea,
a5 it iz not the Lecerta Geelo of Linnweus,
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than dowdde that of the adjoining labials.  Upper labials on cach gide about
15 o 16, Mental pentagonal, narrower than the adjoining lower labinls
anid very mnch nartower fhan the rostral; o vow of enlarged chin-ghiclds
along the lower edges of the anterior lower labials.  No cularzed or pointed
seales om the upper evelill.  The whole upper sarfaee of the head, body,
Brmbs, and tgil is fuely and almoest wnifornly granular. Seales of the

; ! x &
abdomen flat, not imbricate, very little lavger than those of the back;

those of the chin and throat smaller, excopt wear the lower labials; seales
Lie tail trreculavdy polyeonal, considerably longer than those of the
ot armneed in loneitudingl rows.  Tail not verticillate. Lower
sirfee of limhs and soles of feet covered with small smooth scales, toes

with simple eross plates, except at the cxtremity, where they arve expanded

mto o doubls disk n wl beneath with radinting strie; elaws retractile,
minute, but present on all the toes.  No femoral or preanal pores.

«l an Hving specimens) light brownish grey with broad
transvor=e wavy bands of lichter and darker shades slternating on the Lack,
nd Hmbs,  There are about five darker bandz on the back : the eross-

#* 1 ']
-:.|'.|. I

bands are closer together on the tail.  Lower parts white.

A fow specimens of this new gecko were brought fo me near the Mok |

Naui in the lower portion of the Khirthar range, which bounds the provines
of Sind on the west.  The locality whence the types were obtained was in
the Moehar division of the Shiliarpir distret.

Thi
vestrivted by Fitzinger, Gray, Wagler, and others, and the first which his
been fowml in Asia,  The other speeies, P Hosselguisti, which is found
11 Egvpt, 15 1!E.—-ti1-._*__f|:1i.~=}-.a'~t:| lr_'l.' Fun‘j'ug enlargzed tubereles on the back, and

the mostrils in contact with the first upper labials and rosteal,

. GYMXODACTYLUS, $p.
A species of which I obtained four specimens in the hilly conntry

south-west of Sehwan and again in the hills west of ISvkans appears to -

differ from G, Kechlensis (Stoliezka, P, A, 8. B, 1572, p. T8 in having
lar'.;u_-r alslomninal scales ; there being about 20 instend af about 80 across the
abdomen. As L am not =are if thiz charaeter iz constant (for one of my
specimens appenrs to sevee with 6. Keelliensdéa), 1 shall not propose & new
name,

I have compared the speeies fram Baluchistin, which T ealled @, dieei-
pes (A. ML NL EL, June, 1874, X1TL p. 453 ) 2with the types of &, Koek-
hensis.  They are quite distinet though allied.  The former appears wmuch
sraller, darker in colour, and |]iﬂ'L'r.'utll1.' marked, and ene charactenstic dis-
tinction 1s that in & brécipes the nostril is in contaet with both the rvostral
and first labial, whilst in . Reehlensis, it moects the rostial only, being

i2, 50 fur gs T am aware, only the sceond species of the ganns as

7
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separated from the first labial by an intervening seale. . brevipes 1s figuy-
el in the * Zoology of Persin)! PL XXI1I, Fig. 2

. STEXODACTYLUS ORIENTALIS, sp. N0V,

N girenarin s, o miar Fueeo-transfizeiafns, doren Twberculis Irifn'-l‘-"-'f.r-l—-'u‘

rolustid, sguamis eandalibes equalibas, in

drregularibis fitseis orid

annloz birevissimos orilinalie, digitiz ad Intera breciter L_;'-.'.'.-.-:'.lr'f.."."n'.a'. sl ie8

o}

seulfelles deberculatic G Tl » Fi J..-_-': It verticnll.

H H:.—frr Siad ia e

SEPT IR AITHOsER,

Deseription.—Goeneral forme stout, somoewhat depressed ; head flat,
ghort, and blout; tail slightly swollen at the base, thence diminishing
rezalarly, much stonter than in 8. guffafus, about the sune length as the
body without the head ; limbs stont, the fore-limb laid forward does not
il of the smout, the hin

larfrost specimen obtsined measures 33 inches, of which the head 1= 0-3,

-imb extend: to the axil. 'The

quite reach the o

and the tail from the anns 1-4.

The nostril is situated at the upper outer angle of the rostral, between
that shield and three slichtly enlarged seales, one of which separates the
nasal orifice from the first upper labial.  Rostral rectangular, rather higher
1= and about twice as broad ; it has a deep verlical

than the adjoining lal

Lroove i the mildle which L].]"‘L pears on its ]rul.'xr [.u'.'!lun. I_']J]Jur labaals
about 12, lower labials 10—13, both series becoming much smaller behind and
passing into the hea L-zeales.  Mental as brond as the restral, rounded De-
low s no enlarzed chin-shields, but the aranular scales near the lower labialz
are # little larger than those of the throat. Upper evelid well developed,
eovered with crnular scales; lower evelid wanting. Pupil vertical. Ear-
opening a vertical shit, not quite equal to the diameter of the eye in length.
Upper surface of the head, body, and lmbs finely granular, over the back
there ave scattered small convex dark eoloured tobereles, none on the limbs.
Lawer parts coverad with small granular seales ratherflatter than those of
the back, but scarvecly larger on the abdomen, and swoaller on the throat.
Toez short and thick, all of them fine Ay fringed with short ||:.||.1..|] dentien-
lations, the lower surface with eross plates each divided into soveral ribz or
tubercles, All the toes furnishod with nearly s straicht claws. Tl finely
granular thronghout, the grannles being disposed i rings.

Colour pale sandy, the tail fand, in one speeimen, the bady) with darker
fransverse boands « o darker line Trom the eve down each side.. The enlarzed
tubereles on the back are dark brown,  In one specimen the sides of the
gnont and labials are mottled with dusky markings,

L obtained one specimen of this gecko in the evening on sand-hills in
the desert country south of Holud in npper Sind.  Another wis brought to

P
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ma in the hills west of the Shikirpir disteict. It is evidéntly a nocturnal
species and probably burrows in the sand Tt does not appear to be com-
mon. It closely resembles o species which I descriled From Baluehistin
under the name of Bunopus fuberculotis® but that form wants the dentien-
lated fringe to the toes. A wvariety of B. faberenlatus lns the colouration
of the present species.

The other described forms of Stenodectylis are Africant ; & puttatus
being found in Eevpt, S0 Wapritoniens in Algeria, and 8. geresles in Sonth
Afriea.  Another species has been deseribed nander the nome of 8. emdi-
cinefus (A, Dum.;, Arch. du Mus, VII1, PL XVIIL Fig. 15).  This last,
however, is a very differont form, being allied to Ewblephoris, and Dy, Geay
has proposed to male it the type of a distinet genus Pailodaefylus (P, Z.
8., 186G, p. G0). 8 orieafalis is most nearly allied to 8 gutdefus, but it is
stouter and has the back toberenlated, and judging from the plate of
8. guttatis in the * Description de 'E'gypte’ (Supp., PL I, Fig. 3) the head
in ‘the present species is smaller and the legs much longer, the toes too
appear to have a much shorter fringe.

Fam. AGANTD AL,

7. A0GAMA AGILIE.

Olivier, Voy. Emp. Othm, Eg. ef Perse, I, p. 418, P1 XXTX, Fig. 1.—Dum, of
Bibr., Erp. Gén. IV, p. 496.—Gmy, Cat. Lizards B. AL p, 207.—Blyth J. A, 8. B,
18564, XXIIT, p. 737.—Theolnld, Cat. Rept. Mus. As, Bot, p. 38.—Anderson, P. 2. 8,
1872, p. 384.—W. Blanf,, Zool. Persia, p. 314.

P Trapelus, sp. Jerdon, P, A. 8, B, 1870, p. 75.

Trapelus weegaleays, Stoliczka, P. A. B, B., 1872, p. 88, wee Giinther.

Very common in the hills to the west of the Indus valley, as it is in
Baluchistin. In the open plain outside the hills it is less frequently met
with. .
T have examined one of the specimiens collected by Dr. Day in Sind,
and deseribed by Dr. Stoliczka under the name of Trapelus megalonyr and
T have no doubt of its belonging to the present species.  The appearance of
enlarged scales on the sides is, T think, to a great extent fallacious, and duoe
to brichter colour. Certainly there are no seales enlavged to the extent
which is found in most species of Trapelus, and represented in Ford's figure
of T megalonyr in Ginther's Reptiles.

® Amn, and !'[“"n" Nat. Hist. Juno 1874, Vol, XIIL, p. 45d.— *Zl..{.-]l'.l",..':,.' of
Persin’, p. 348, PL XKLL Fig. 4.

+ Tn the Catalogue Méthodique des Reptiles du Muséum d"Histoire natnrclle do
Paris By O. Dumeril (1831} p. 47, specimens of 8. guttefus are stated to have ben
mughl frim Austrulia by MAL Guoy anid Gaimard, The locality roquires confirma-

tion.
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The only other Trapelies recorded From the British possessions in Tndia
15 one which Dr. Jerdon mentioned his hiaving obtained from the Alping
Panjab (P A. 8. B., 1570, p. 75).  No specific name was applicd to this
form, in the description of which T find nothing to distinguish it from
Agame agidis, The fore-leg is said not to reach the hip joint, as it
usually does in this species, but I find that it oceasionally falls a little
ghort.

This species was obtained by Mr. Theobald in the Salt range of the
Pangib and I find a specimen in the Indian Muscum of which the record of
the locality has been lost, but which was presented by My, Theobald, and is,
I think, probably the specimen mentioned in his catalogue and determined

by Mr. Blyth,

8. TRATELUS RUDRIGULARIS, Sp. nov.

I. affinis T, roderato, sed squamis omnibus leciorilus, meatu anditorio
majors, vie superne denticulato, poris praanalibus peweis aofgque in seriem
waicam ordinatis, coloreque distinguendis ; supre oliveceafusens vel grisens,
albide yr::"f.'sfﬂe’:'{s_. maculis nonnullie fuscis distontibus in lneww longitu-
dinalem wivingue ad dorssm aofefus, evwdd superne fuscolransfisciold,
snaenld vulbed (post sortems apud cxemple in spivity cint conservale evaics-
cente) sub gili signatis.

Hap—1Ti Sind.

Degeription—General form very much like that of Tiwpelus ruderatue
from Persia.®  The head is short and depressed, so much o in young speci-
mens that they have exactly the appearance of Phiynocephali, body much
depressed, tail depressed at the base, then very gradually diminishing and
terminating in rather a blunt point ; no nuchal erest; a eross fold on the
throat. The fore-leg in adults when laid back does not reach the thich, the
hind-leg laid forward comes to the shonlder, in young specimens to the ear.
Length of the largest specimen collected nearly 7 inches, head 1, tail from
amus 3-8, fore-limb to ond of toes 1-35, fourth toe without the elaw (from
the division between Srd and 4th toes) 0-22, hind limb 2, fourth toe 0-87.

Seales on upper surface of the head Vluitly keeled, irregular in size,
thuse in the middhe of the oeciput and forehead being rather lavger than the
rest.  Superciliary ridge prominent ; canthus rostralis rounded ; nostrils
directed upward and backward. cach in the middle of a single shield on the
anterior portion of the snout ; the nasals near each other, being separat.
ed by about three scales from each other and usually by two from the ros.

* 1 have already pointed out (Zool Persia, p. 316) that the TPersian form s the
true dgawn redderate of Olivier and that the Egyptian lizand, although elescly allicd,
appears Lo be fidrly separable, in which case the Iatter will stand as 7, suerabils, Metrom,
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tral.  Upper labials square, about 80 to 34 in number, rostral very little
broader + mental larger than the rostral.  Both evelids Fringed with elon-
gate pointed scales, the upper in front and behind only, the lower
thronshout. Orifice of ear exces the nasal zhield in size, the upper

eiee has o few spinose scales in some specimens, but ne Jong fringe

covering part of the orifice ; tympamun very little sunken,

Seales of the back smooth or very faintly kecled, subimbricate, arcanged
in olligue rows, amd with some much enlarzed seales seattered among them ;
gach enlarged seale is about the size of four ordinary seales, it is pale m
colonr, often forming the eentre of a pale spot, and rather bluntly keeled
and pointed behind.  These enlarged scales occar also on the basal portion
of the tail, but not on the limbs Al the tail-seales are kecled except bolow
near the base, the kecls forming longitndinal lines throughout the greater
portion of the tail; the scales are not prrange d in rings.  Scales on the

Hinbs subaqual, those above kecled, those beneath smooth, except on the fect,

whoke the seales above are smooth, those beneath the feet and toes sharply
kocled. Claws moderate ; those on the fore feet very little longer than on
the hind, none of them half the length of the thumb -."iﬂmul': its claw,

Seales of the abdomen all smooth, b homboidal, a single row of about 10 to
12 pores just in front of the anus in males. I count about 120 scales

ronuid the body. '
Colour above, when alive, olive brown of a paler or darker tint, spotted
with pale wellow, each spot corresponding to one of the enlarged dorsal
seales. A dusky longitndinal line on each =ide of the back of the neck, and
3 or 4 pairs of blackish spots of irregular shape at a distance along the
v portion of the shoulder is indizro

back. [n some specimens the antes
Blue, A laree red mark with dusky edges is always found below the throat
*in livine individuals of both sexes, it is more or less concealed by the throat
imens kopt in spivit.  Tail marked above with

fuld .lTll:l. it disappears in spe

:L]tcrr:.-n.m;__f dusky and pale bands equal in width.

This species is distingnished from all others by its colouration, ani,

when alive, by the '|.l.'l_"'|.'||.\.'l." of a red !'-".t'-h beneath the throat. It may be -

easily nh-.uj-r.ua-m'tl from T #wderatus by its much smoother surface, and

its seales armnged in regular rows, and from L0 smegelonge by its shorter

claws and by there being little, if any, difference in lengih between those
ot the fore and hind fest. It is probably more :|||.-;1I'l:h' allied to the Eezyp-
tinn 1% matabiles, Compared with the figure in the * Deseription de 'E'gypte’
(Supp., PL I, Fig. 6), it differs in colouration, in the distribution of the en-
larged seales dnf in their not being spinose.  In 2% sanfabilis also there arc

tubereles on the upper surfave of the lnbs.

I Found this new Trepelus not very common on the * Pat” or sandy
J] h )

desert and sewi-desert along the base of the Khirthar hills in western- Sind.
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I obtained very few specinens myself, nearly all wore bronght to me, and

almost all procured were young, only two or theee being wdult,

% SIELLIO XUPTrs,
corarw e Filiggn, Gio
Sl coriodtus, A, Dhamel, O
dit Muséom, VI I, p. 580,

S meptas, Do B Viageio in Persda, e 257 —W. Blinf., Zoology of Persia, P 417,
Pl XIX, A

This 12 a fine sddition to the fauna of Sind and consequently to that of

nlbitdlel E R Tet. Lombe Yol V1, (ES43) p. 407,
Aleth, Bopt. Mus, Pax, pa 107, (1831 .—Archives

British India. It is a very different Ste/lio from any of the species found
in the Himaleya, the whole back being covered with lage earinated seales
equal i size amd forming oblique rows converging posteriorly, whilst there
is an abrupt change to the small seales of the sides.  The head is very broad
with numerons eroups of spines around the car and on the sides and baclk
of the neck. :

The form found agrees in strocture with the variety which 1 have eall.

ed fison, as it has no fold across the back of the neek, but the prevailing
colour is pale vellowish brown as in the type. The lareest specimen ob-
tained measures nearly 19 inches, of whieh the tail is 125

I found 8. muptes rather searee in the Khirthar ranoe west of Sind
but little above the sea level. 1t is common throughout southern Persia.

1 STELLIO MELANURA.

Lowifadin (Plovederme) wefoasre, Blvth, Jour. A Soa, Beng, 1554, XNXIIT, P T2T.

Stellio wiclaenrisy, Andorson, T, A 8015, 1871, o 180.—Stoliczka, P AL 8. 18, 1872,
pe 129,

Thiz speeies oecurs abundantly in the Khirthar range forming the
frontier between Sind and Kelut. It grows to a length of 17 or 18 inclies,
the tail when quite perfect being from two to three times the length of
the head and body.  In o fine male 1546 inches long, the tail weasured 113,
In a female 12 in, long, the tail was 55, The colour varies: in females it
ia ustally olive mottled with dusky spots and strenks on the head and back :
males in the spring are usually more or less black, espeeially on the tail and
hinder part of the back 3 zome are j\."l. blaek ﬂu‘uughuui the upper parts, and
dusky below.

I'an very much in doubt as to whethor the Baluehistin 8, liratus (A
and M. N. H., June, 1574, XI1LT, p. 453, and ¢ Zoolo oy of Porsin’, 320, PL
XX, Fig. 2 ahuuld b I:.L:']I"ill.i{'l.tll distinet, most of the chaun weters which I
thutlﬂ'ilt wounld serve to se parate it bot ang found at times in S srefmmre.
The dorsal scales do appear rather smaller in the latter, there being 10 to
12 of the enlarred rows in the middle of the back instead of 6 or 7, but the
fold across the back of the neck is sw..-,'a.—,iuu;:lllf well developed, and the

extent to which the tail-scales near the base are keeled varies in individuals,

4
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and so does the regularity of annulation. Some have the tail sealos atrrang-
oil in vertieils, in others thiz cliiracter is obseure or wanting, and it I8 PATe-
Iy well marked.

In adult males thers is a pateh of thickened seales in the mididle of the
abdomen as in some other forms of Stellio

Fam. LACERTID.A,
11. MESATTNA FARDALIS.
falie; Licht., Verz :L'I:h"]'ll:_!"."

Ere £ lix, IJ||:||. et Bib,, V. p. 312,

A wa pardalis, Gray, Cat. Lizamls B 3L p. 45.—W, Blanf, Zoecl, Persin, pe 377,
Erenies Wi i) Fats toliczka, P. A, 8. B., 1872, p. 56,

In the ‘ Zoology of Per I pointed out that the specimens of this

species obitained ln me in varions parts of Persia, agreed perfeetly on the
onie Lhand with -.'.'u'Li! n:m] les from Egypt in the British Museum and on
the other hand with Dr. Stoliezka's deseription of AL Watsonana: A typi-
eal specimen of the latter is in the Indian Museum, and I find my identi-
fication was quite correct, and that this specimen agrees in all respeets with
AL pardalis.

Thiz species i= common in the western part of upper Sind, keeping
chiefly to open plains and deserts.

12. AcaxTHODACTYLUS CANTORIS.

{'ommon in open sandy places, usually amongst bushes, not in abzolute
desert.

13. Opittors JERDOXT.

This is not common in Sind, but T saw several on the top of a high
hill, ealled Miagwan, in the extreme north-western corner of Sind, at an
slevation of about G000 feet above the sea ; I also met with a few individoals
on the Hab riur near Fardchi. Concerning this speeies see Stoliczlka's
venarks: J. A 8. B, 1872, XLI; p. 80, and Giinther’s, P. Z. 5., 1875, p. 225.
The latter, hm-.'._-l.'r]'. is mistaken in supposing that Culeita Jerdoni is the
game species. As was pointed out by Beddome in his original deseription
(M ad. Mouthly Jour, Med. Sei. 1870), €. Jerdont differs 1o il:ﬂ'illj_:; 0 1'11”_1,'
die ,_.1.;;.:,,._.*[ lower ._n:.-,_-lid, a ],._mg;-r t::i.lr more numerous femoral ares, Ko,

# T tulke this referenes from Domeril and Bibron and from Gy, as 1 have not
accos: ut present to the original work, ‘Thera is no doubt, so furas 1 am aware, abong
{he identification, but it is never wise to quote any nuthority witheat refiring to it
anid I only do 20 1n this case bocanse the species bhas nol before been 1'I.'LI.I;D".I'J.i.Z|.11 s
Indian,

D e e B B T T o
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IIT.—On eortain profeacted Trveqilarities oft Afmo: ';Jm-'.".' Prezsire tn the
Tndicen Alonsoon-region, and their Relation fo Tarialions of -"Jr!r’ Loeal
Rainfill—By Hexnx F. Braxvoro, F. G. 8.

{Roceived May 13th ;—DRead Jane Tth, 1875.)

Note—The greater part of the following paper was written in 1874 for
communication te the British Associntion, mecting at Belfast, and an ab-
stract of the paper appears in the Reports UF the work of Section A for thab
year. 1 did not, however, publish the paper in estenso, as 1 desired before
deing =0 to verify the conclusions by some further experfence. The origi-
nal puper disenssed the phenomena of the years 1808, 1871, 1872, and
1873 I have now added those of 1869, 1570, and 1874; and T have re-
drawn the tablez of the former FEears, snhztitut i.'llg as the standard of
comparison, the averages obtained up to the end of 1574, for those up to
reznlt haz been a further confivmation of at

the end of 1573 ounly. The
least one of my eonclusions, riz. the persisteney of cerbain anomalivs of
pressure distribution.  The other conclusion suggested, viz. that the rainfall
of each season 15 influenced in a characteristic manner by these anomalous
varintions of the” pressuve, 1s one that requires for its verifieation n far :
more detailed and prolonged study than the data here given will admit of,

In o paper read in February 1574 before the Royal Society, T con-
eluded from a detailed dizeussion of the wind-directions, and the distribution
of atmospheric pressure in Northern and Central India, as well as of other
metecrological elements, that the Indian branches of the two monsoons, in
the one ease originate, in the other terminate south of the Himalaya ; and
that they are but little, if at all, dependent on the variations of atmospherie
pressure in Central Asia, to which they have generally been atiributed.
The great mountain chain acts in fact as a complete barvier to the lower
half of the atmoesphere, and it was shewn that it is within this stratum that
the alternating air-currents are restricted. From April to the end of Sep-
an arca of low pressure exists over a part of Central India and the

temnber
Punjab, towards whicl’a tolerably steady eurrent blows from equatorial seas';
while, during the remainder of the year, there iz an area of less intense maxi-
mum pressure in approximately the same region, in which the winter or NE
mensoon originates, In the charts given in illustration of this paper, it was
ghewn that the pesition of the barometric minimwin in the SW monscon,
on an average, changes but litle from the month of May, before the rains
set in, up to the end of the rains in September or October ; when the pres-
sure becomes nearly uniform, prier to the ré-distribution which characterises

the winter season. The object of the present paper is to shew that while
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the distribution of relative pressures during the SW mongoon doviates
somewhat from the normal or average type in certain years, the varintions
which appear at the beginning of the season in April or May are almost, Af
not quite, as persistent as the normal features of distribution shewn in the
charts ; and sometimes, indeed, last through one or two voars, 'This fact is
ong which may prove hevealter of much practical fmportance.  Sinee the
strength and divection of the winds are determined by difforences of  pres-
sure in neighbouring regions, and since the mon=oon raing ave in their turm
dependent on the vapour-bearing® winds, it might be expected that the ano-
malies of wainfall would also shew a certain persistence, and that each sea-
gon, and, in eeértain cases, two segsons in succession, would preserve nuich the
same charneter in regard to the exeess or deficiency of minfall.  As Faras
observation Litherto has afforded the means of testing this preswmption, this
appears o be actually the ease ; the result being sometimes o sucecssion of
destructive floods, at other times the failure of the late autumn erops over
large areas, produeing those famines for which India is disastrously noto-
rious. : 5

Until about eight years ago there were no systematie records of meteo-
rological phenomena in India, sulficiently general for insbituting an enquiry
into o question of this kind : and even up to last year, those that are trust-
worthy and ab the same time aceessible, related only to about a thind of the
whole area of Indin. It is therefore for this portion only that evidenee is
at present fortheoming. DBut fortunately this includes the greater part of
the area which is concerned with that branch of the monzoon that traverses
the Bay of Bengal in the summer months 3 the remainder being chielly
watered cither by the current which proceeds From the western coast 3 ory
in the case of the Carnatic, by the Bay of Bengal current which is deflected
towards that region in Oetober and November.

With such partizl data as have hitherto been available, it is certainly
not possille to cstablish definite laws of the relations between the quantity
and distribution of the rainfall on the one hand, and local irregularities in
the distribution of pressure on the other. To do this efcctually will re-
guire mmch more complete data than we at present possess including a
knowledge of the distribution of atmespherie pressure over the whole of
India and the veighbouring seas;* and morve perfect means of determining
the abzolute movement of the airt its temperature and  humidity, than are
at present available. T shall therefore content myself in this place with

* Thig, 1t 35 hoped, will o shewn for the fivst 1f|nl:in the Tieport on the Moteorology
of Tndiz for 1873, by means of isobaric and wind-churts for cach menth of the year

+ Stops have been takon (o proeur: self-recording anomomolins Far this purpose,
which will bo ereeted ot somo 20 stadions in mddition te the threo presidency capitals;
which are already provided with then.
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adducing i.'WIL'HL'L‘ to shew that abnormal variations of relative pressnre
tend to be persistent ; and on the former head T shall only point out some
observed coincidences, with the eaution that uo satisfactory diseussion of
this suliject is practicalile until the conditions are known over i very much
wider area than that treated in the présent paper, and that for o sndliciently
long period.

Whitn the barometrie traces of 4 number of stations in  different parts
of Tudia are compared together, it appears that, after climinating the regu-
lar variation of the daily tides, they are all affected simult: ancously or near-
Iy g0 by trregular fluctuntions of very various dwation (From one to many
v'.|.|.'u-:]- and that these are on the whole e intens=e at ”"lﬂ]ﬂ]_‘r than at
southerly stations. The wmount by which the pressure ab any place for a
given month or day deviates above or below its normal value for that periad,
will necessarily be affected by these irregular Ouctuations as well as by
those protracted anomalies of pressure with which I am now coneerned.
The most ready way of exhibiting the lutfer is to tuke the barometrie diffor-
ence for the period in question of a pair of stations, not too distant from
ench other, and from this to deduet their normal or average difference fop
the (:L-L'n':e;lnlullll:__' !hn'im] + or, what comes to the same ihilsj_,_:. to obitain the
total barometrie anomaly® for each of the pair separately, by dedocting
the corresponding normal values, and then to take the diference of these
ancmalics.  This latter method will be followed in the tables i]lu.—ill-:l.l'ulg this,
pajrer, IF we find that as a mencral rule these Gnal differences or, a5 1 have
termed them, relative enomalies preserve the same sizn + or — and not in-
frequently approsimately similar values for many months together (the
|."|'_l'||‘|]r.'t'|'i.‘i1)|;| 1&:,"i]|g sufliciently extensive |'iﬁr!_1.' to test the whole mass of the
data), the proposition that abmernnal variations of relative pressure tend to be
proteacted, may be considered as established. 1 must, however, remark Ly way
of precauntion, that the above method of proceeding does nob completely
climinate the general irregular fluctuations. 1t would do so, only if all stations
WO Hl]lli“l wfected |H them ; but actog tﬂ', this is not the case, A snnp]._,-
inspection of the barometrie curves (of uﬂuh [ have a series for several years)
ghows that, as o rule, these Huctuations are more intense, the higher the lati-
tude ; and that, sometimes, stations in the interior seem to b more uffectod
than those on the coast.  Hence the further two stations are apart {especially
in latitude), the less complete is the elimination.  But for my present pur-
pose this rough method will suffice. 1 now proceed to the faets.

In 1565 an sbnormal larometrie depression in the NW corner of the
Bay of Bengal and in part of Orissa characterised the whole of the SW

* Dy this term, T designate the amonnt by which the mean pressire nb any station

for & given doy, mouth, or year, ranges above or below the corn sponding average of
MANY VEATH,
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monzoon, while in Lower Dengal the pressure was for the mni part abovo
the averame,  This is shewn in the tables for the year [see Appendis] ; the
first of which gives the mean total barometric anomaly for each month of
Caleutta, Sauror Teland, False Point, Cuttack, Chittagong, and Akyal, and
the seeond the relative anomalies for covtain paivs of stations selectod so s
best to iHusteate the phenomenon in guestion.

In this case, which indecd was the first that abbracted my attention,
the relutive depression was remarkably intense, and bounded (on the land
sidle at least) by a high gradient. The pressure in Bengal was unusually
high and that at False Point abnormally low at the beginming of the year;
anl this barometrie difference was intensified in May, when, however, there
was a prevalent high presswre much exceeding the average.  In June,again,
when the general pressure was below the average, the difference was less,
and as between the neighbouring stations of Cuttack (50 miles from False
Point) and Caleutta, almost disappeared ; reappearing, however, in July
with o general cxeess of pressure, and beeoming Furbher mtensified in
Angust with a general and abuormal fall.  In this last month the greatest
difference was between Saugor Lsland and Calentta (G5 miles apart) 3 amount-
ing absolntely to mot less than <103 inches on the mean pressures of the
month, There was no evelone, notwithstanding that so great o barometrie
gradient rarcly occurs, even temporarily in India, except during the passage
of a eyclone.  The rainfall at Caleutta during the month was however very
heavy, one half greater than at Saugor lsland, and at Hooghly 30 miles
further north it was nearly twice as great as at Calouttn. 1 shall recur to
thiz subject in the sequel. In the north-west of the Bay, the anomalous
depression lasted until the end of the year ; bub it was most intense during
the southowest monsoon, The exeessive rainfall was quite loeal, and oecur-
red, as we have scen, some distance to the novth of the depression. In the
M. W. Provinees the fill of the season was somewhab delicient.

In 1569 the pressure was almormally high at False Poink and Cattack
{especially the former), relatively to the more southern part of the const
(Madraz) on the one hand, and to Dengal, especially as ropresented by Ber-
hampore on the other, Tt was abnormally low at Berhampore and aleo at
Chittagong ; while at Akyab, relatively both to this place and Port Blair,
and during the greater part of the monsoon, even to False Point, it was
unusually high ; August being a temporary exception. In other wonds,
ihere seems to have been an abnormal ridge of high pressure, extending
across the Bay from Akyab to False Point and Cuttack. In the Metvoro-
logieal Report for that year it is stated that ¥ the rainfall was less than the
average in Orissa, the Gangetic delta, and Aracan. Also in Eastern Bengal
fexcept Sylhet and Cherrapunji), in Lower Assam, Sikkim, and parts of
Beliar, It was above the average at Soory and Berhampore, and over u
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tract of conntry stretehing between the Rajmalal hills and the Dhotan
dwars, im-'lnﬂin-__f ﬂil:.tli]rur. Rangpur aml J""I't"I':l.I-"l-IT 11I|1'I rort amil Bosa.
Hence it appears that the ridege of velatively high pressure, before adverted
to, had the effect of diminishing the rainfall generally both in the recion
ocenpied by it and also to the north; except where the abnormal depression
at Berhampore and Chittagong tonded to negative this effect and produce a
local inerease.  CQuoting again from the Report of the year, *it would
appear that the area of greatest minfall did not coincide with that of the
barometric depression but was at 150 miles to the north-cast of it It was
very restricted, amd if the data ean be trusted intetail would seem to Lo
sharply defined.”

The local relative excess of pressure at False Point and Cuttack was
maintained through the cold weather of 1569—70, and up to the cwl of the
latter yvear; except at Cuttack, where it fell in December. = The sime was
the case at Akyab, except temporarily in the mouth of May [see Tables].
Its total duration extended therefore over two entive vears. At False Point,
however, the barometer stood abmormally in excess of Akyab, during the
earlier months of the year and alse in August and December, The region
of most EJE‘T.'-'i:iI':."JI'[ l]!'lﬂ'l.'ﬁ'-'i:.lll wng about the Andamans® and the velative
depression at Chittagong, Berhampore, and Menghyr was maintained, though
less intense than in the previous year. At Jubbulpore the pressure was
abnormally high, relatively to Nagpur, during the Hot weather ; but this rela-
tion was reversed in August, and ab the end of the year, the pressure at the
latter station rangod oreatly above that at the former.

In the Bengal Report for this year it s stated that “ In the Central
Provinees, including Sambhalpur and the hilly country to the West of the
Cangetic delta, the rainfall was hizher than usual; while the Orizsa coast
tract and the Gangetic delta had less than the average, more especially along
aline passing through False Point, Midnapur, and Burdwan®, that is to sy
under the lea of the high pressure region about False Point. % The stations
in Bebar registered about the usual quantity ; in some cases much more ;"'
this being under the lea of the relative depression about Monghyr. * In
Eastern Bengal and Arakan the rains were generally somewhat deficient,
exccept ab Sylhet and ""{n'ﬂ."ls:l]'ll.‘" ; and it 1s observed that  “ some of thieso
logal irregularities appear to be very anomalons.”

[ next eome to the year 1571, one of unusually heavy rainfall in Ben-
gal {except the Enstern districts and Lower Asmam) and also in the Nw "
Provinees and Central India.  In this year, the pressure was abnormally low
in the eastern part of the Bay about “ﬂ ab, in Orissa, and in Central India
north of the Sdtpira range ; as compared with Dengal, {he Gangetic valley,
and the tract to the South of the Sdtpiras, On the west coust (the In-

* In January a cyclone oconrred in the extrome Sonth of the Bay,




.‘-.

Ha H. F. Blanford—=00 profracted Relafive ' No. 1,

dinn const) of the Bay, especially aboub False Point, the pressure was still
relatively hizh, so that the two arcas of abnormally low presfice, riz. that
on the East of the DBay and that of Ovissa, were distinet and separated.
The Akyab depression did not extend to Port Blair (Andamans), whers the
[ressnre wis on the whole .'\-'”:EI”}' in execsx of |.|I|.: avernge. To show 1.]!!."'&{]
difforences, in the Table for 1571 1 bave compared in the same manner a8
birfore, Akyal with Chittagong on the nerth and Port Blaiv on the south
Fulse Point with Yizgapatam, and this with Madras on the sonth and with
Berbampore on the north 3 also with Akyab on the east and Cuttack on
the west ; Cuttack with Berhampore, Monghyr, and Jubbulpere ; and Jub-
bulpore with Ifenares on the north and Nagpore on the south. Also Hor-
hampur with Monghye and Chittagong.

The general persistency of the relative barie anomalies of the season is
well shewn in the table.  DBut it exhibits some interruptions ; as for instance
a sudden relative depression at False Point, Vizagapatam, and Cuottack in
June; coineiding indeed with a general fall below the averaze, but most
intense at those stations. The rainfall in this month was exceptionally
heavy in the Gangetie delta, espeeially in the neighbourhood of Caleulta,
where it was abont twice as great as at Saugor Island ; thus repeating the
conditions already noticed in 1868, Another noticeable intereuption is o
rapid rise of pressure at Jubbulpore in Oetober, which was partially felt ab
Nagpore and Benarves, but not at all in Orissa ; while in Lower Dengal there
was i fall of pressure.  Fluetuations in the amounts of the relative anoma-
lies, of loss magnitude are indicated throughout, as might indeed be expect-
ed ; bub they are for the most part gradual and not such as to negative the
general truth of the law of persistency.

The next vear, 1872, was one of light rainfall in Bengal gencrally (that
of every month being below the average) ; but it was execssivee in Orissa and
Chutin Nagpore. It was also stormy in the Bay of Bengal, which was nob
the ease in 1871, In the N. Western and  Central Provinees the minfall
was cither about the average or somewhat above it ; this was chiefly due to
the heavier fall of the later months of the monseon.  Both in the N. .
Provinees and Behar, the hot weather months with June and July were
generally dry, and vain did not fall plentifully till August.  The anomalous
barometric depression in the neighbourhood of Akyab, and in Orissa as com-
pared with stations to the North was greater than in 1571 ; but Akyab did

*not on the whoele range  abinormally below Port Blaie, nor il -Iuhhll[pm‘ﬁ
range unusually below Nagpore on the one hand and Benares on the other,
as in the previons year ; while an abnormal depression in the N. West of
the Bay connected the Orissa and Akyab depressions, being greatest about
False Point, or j':ra.ﬂs]]rl:.' in the neighbouring part of the Bay, 'To show
this distribution T give tables for the same stations as in the previous year,

¥
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with the addition of Acra, Jhanst, sod Locknow in the N. W.  Provinces,

these latter Deine chiefby for o parison with the corresponding data of

1578, when theve was an important barometrie ioegularily in the Upper

Trovinees, ;

[ the talde the gencral persisteney of the lardie anomalics i eloarly
shewn, but there ave three interrptions of some importanee.  In May with
a general fall greater than the average, especially in Céntral Todia antl
Fitlse Point, Jhanst in the interior and Port Bliir were exceptions, the  fall
there being slightly less than the average.  Again, in June, when the pres-
surve generally was considerably above the average, Orissa and Port Dl
changed in the opposite direetion,  Lastly, in September, with an unusual
vise of pressurve every where, this was moest intense at Fulse Point and
Jubbulpore, and was but little in excezs of the average at Port Blair, Vizaza-
pretann, aml Madras.

I now come to the year 1573, the rainfall of which in most parts of
Northern Indiz was mueh below that even of thit previous yvear, eansing
that deficiency of the erops in parts of Bengal and the N. W. Provinges
which is still fresh in the vecolleetion of all.  The barie anomalics of the yvear
were in some, respects idendical with those of 1572, having lasted throush
all the revolutions of the changing monzoons, but they wers accompanied by
others which made their appearance either in the latter part of that year or
the earlier months of 1573, thus rendering the barometrie disteibution in
the summer monsoon moere anemaloas than that of .

1y vear vt recorded.
The anomalous depression in the Northern part of the Day of Bengal
and Orissn still continued @ Akyab as compared with Chittagong and Falss
Point as cowmpared with Vizagapatam and Madras were lower oven than in
1572« and the Orissa clr]::'t':—':—"lml.. J'-:].'L['tn']"; to Beneal and the Centrl Pro-
vinees, was as great, in some eases greater than in the previous vear. Wit

recard to the soutli-east of the Day, as represented by Port Wair, the

F; ;_1.".L]: l!l,'Ell'l,':-C.-C:lI!] wis somnewhat greater than in 1872, but the riwistors of a
station, established during the year, in the Nicobars, seem to show that to the
south of the Andamans there existed n very considerable Tarometric depros-
gion, which must have greatly inflaenced the stréngth of the monsoon in the
Bay of Benzal, and which was probably abnormal, thouch in the absence of
earlier registers, this cannot be confidently assertod,

In the upper part of the Ganges valley, in the provinee of Oude, o very
unusual depression appeared in the later months of 1572 and lasted ap to
the elose of the monsoon of 1878, These Tucts are shewn in the tables For
the year at the end of this paper. :

As in the previouz years, the tables shew a general persistenee of the
rilative anomalies, with some i!'lh'l’l'l:l]l!iunr'-, traceable to the anegual ineis
denee of general temporary  foctuations.  Thus, in Pebroary, when the

-
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prossure generally beeame about normal after an unuswal depression in
January, the change affeeted the several stations very unequally, Orissa and
the upper part of the N. W. Provinecs being most affeeted, and Jubbnlpora
il Madras the lenst.  In May, again, the pressure fell much less than waonl
s general rule, but at Akyab the fall was of the slinest normal amonnt ;
while at Agra and Lucknow it was less than the average fall by nearly
(-1 inch. In June the fall of pressure was everywhere greater than the
avernge, the excess being greatest at Acra and Luclnow, and Tenst at Aleyalb,
Madras, and Nagpore.  Lastly, in Auguost, with o general abnormal vse of
pressure, Akyab, Chittagong, Derhampur, and Monghyr show the greatest
exeess, and Arra and Lucknow nearly as mmch, but the vise at Madras: was
not much greéater than the average, and at Port Blair, Vizagapatam, and
Nagpore about equnl and of intermediate amount.

In 15874 the pressure was almormally low relatively to other places ot
at Alkyab, False Point, and Cuttack, espectally the last ; while it was highest
at Derhampur and Chittafrong.

Agra and Lucknow (especially the last) shewed a low pressure as in
the preceding year; but the depression was relatively less intense ; and
Jhansi and Jubbulpore were relatively high, more especially the latter., The

persistency of these differences was not less than in former years, os may be
seen in the table for 1574 ; but I have not been able to trace out any ;Amh
concurrence between these ]ﬂ'u_-uumelm and the peenlinrities -of the rainfall
az are exhibited in the reports and registers of eorbain provious years,
The vainfall of 1574 was genen dly deficient in the western districts of
Bengal and also the more eastern districts and Arakan : hut ahove the
average ab Burdwan, Scory, Contai, and in the Rajshaye and L'um-h Behar
divisions. In general, too, it was in exeess in Behar, Chutia N vagpur, and
Orissa. In the N, W. and Contral Provinees aleo it was generally. abun-
dant ; Jhansi, Ajmere, and Nagpore being, however, exeeptions,  In the ear.
licr ]?-ilt- of the monsoon, the rain was plentiful in ihe N, W. Provinces
and scanty in Bengal.  In September and October this relation was pever
s,

Lest the somewhat abstract language T have employed in_deseribing
these phenomena should tend to obseure the physical facks to which I]n.
tables testify, it will be useful, before proceeding further, to recall to mind
what these facts really are.  Sucl expressions as mormal and aditorned, low-
ever convenient for describing the mental analysis of a phenomenon which
results from the concurrent operation of a number of causes, have really
reference only to our way of o garding it, and none whalever {ﬂf necessity)
to the phenomenon its elfe  The physical facts educed in the foregoing dis-
enzsion may be thus enunciated :—That amid the never ceasi ng
changes of condition and place to whieh c\cr}*

|

e
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ark of the ntwm |~.-|l'|'1-.'l & 16 8 I'.i ect, certain statas

tend to perpetuate or reproduce themselves in

the same region in such manner as to maintain

a constant differenee in the mean or average pros-

suros of two neighbouring regions; and that this
tondency to a constant local difference is in cor-
tain cases maintained throughout those great re
volutions .of atmospheric density, ¢om position,
and movement whielh accompany the alternations
of the monzgoons Neverbheless these states though protractod are
not permanent, and disappear alter a longer or shorber thme, Somctimes
siddenly, but more frequently by a graduated decrense,

When this class of phenomena first attracted my dttontion, my first idea
was, as would probably oceur to most, that the matruments nsed For measur-
ing the pressure luid either become defective, or had been displaced from
the vertical position or moved to a different elevation, without the fact having
heen reported. I aceordingly had the instruments recompared and aseertained
by eareful enquiry whether any removal had taken place, but failed to ob-
tain any explanation.of the observed anomalies. Longer expericnce bas
shewn that two or more neighbouring stations, oceasionally participate in
the same condition of protracted excessive or deficient pressure ; and where

r stations exist intermediate in ]_u,'::s'itill'u between  those ab which extreme
opposite  conditions provail, the former continue to shew an intermediate
condition. I should add that, as far as regards Bengal, T have given tho
utmost care to onszuare that all barvometric ohservations shall be :'i:__ful'l-"l.'l-"L_"u'
comparable, and after a eareful econsideration of all the cirewmstances, [ am
able to see no veason to doubt the validity of the phenomena indicated by

the registers.®

# The most romarkable case of protracted differoncos of pressurs, which are nover-
theless not permanent, is thit shewn by False Point and Cottack, ns comparad with
the surrcinding stitions, The registors show  that afler remaining abmorrially  low
throughout the year 1668, the pressuro rose ol thi boginning of LaGH and ot False
Point remaiined unnsnally high thronghout tho voars TSGIH, 1800, and 1871, Al tho
beginning of 1872 it again 1], and remained relatively low during the two ysars
following, Now at Faulse Paint the same instroment (3 mariog bavometer of the
Fitzroy pattern) wos used continnously Ly tho swme observer, and, 1 am asael,

} in the sme place, from the time when the station was oviginally ot ihilished nepe

to e end of 1872: it was then veplaced by o marine Daromncier on the Kew
principle, withont any change in the gencrd valae of the veadings. At Cullack
the original instromont was. Teplac d towards the end of 1860, bub the two wore
read simultanecsly for o forinight, and, after applying the corrections which had Lo
previenddy determined in Caloutis, the weadings were found tobe identienl,  The second
instrviment Was again replaced in Decomber 1872 by a Casella's standard, which wus
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is subject to proteactel local variations; which nevertheless are not perma-

nent, it 15 probable that we may find berein a elue to the explanation

of the rainfall that have so important an influence

v people s and the conneetion between the two  classes

become o question of very higl practical as well as

- cannot be :-:.|.-:*-I'.:I‘.l:|'.i.|_\

[ lueve already shewn reasons why this caqui
; i nee, the establishment of an olse rvatory

7, brought to licht the apparent existence of a

z=iony in that neichbourhood, of which wa

vigngrance, What itz extent may have

position is sueh that it must have been in-
le o portion of the monsoon curvent which other
i

Lo meteoro

1 Iudia.  So long ar we reman
rical conditions in any part of the

Indinn monzoon are, we eannot be sure that the effeets we witness in Nor-

thern Indin mav not have resulted from eanses whose seat lics without our
aTei.

: ' ’ ]
But although any com

iensive discussion of the subject is impossi-

ble, T may point to some observed relations between  barometric depression
and rainfall which are, I think, toostrikine to be a fortuitonz comeidence. R

r tio thie |"-:l'-'.-.-i'.-'l|_'L I

refor more cape painfall which oecorred o the

recion of which the tovn of Hughli i
1, :

g the centre, in August 1565: when
lay near Sangor Point (100 miles to the soutl)
off the month of the Hughli.  In the previons month of June, when the
gite of the miniwum pressure was in the neighbourhood of False Point, the

a very int 1

region of exeessive rainfall lay about Dalasore and Contai (100 miles to the
north), and thronghout the season, while the barometric depression held its

etie delta, although the fall was heavy

ovir dta,  In Belar on the other hoand, and in

fix=d

nid eevics of simultaneons readings for a month,

dts.  The m=trument had been moved 1o 0 differ-

it my roguest by the Exdeutive

Earineer of 1he station sh

Bly at the o | Py

f the instrnment were apredin-

hiin 1568 shewed as givak

a fall below g

piz. whon fivst sug

gint, has been compared theée Gimes,
gedf on the spet ot the ond of 1870,
Tl stati n 1573, The rosults of
hos always boen in thas

ang lastly with =2 A Nu's standoend snp

thoze CompaTisimns ..:;.-;,-.J Recnrale Ly, {1TE

BOLTILO) [
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the N, W. P'rovincos, the rainfall of tlas year wias deficient. I Ty here
].-..F_|:'| toa '|l;‘:'|';-.i.|-'“:-i'ul. between this ease and |.I.'|::l of the rainfall in I."':.'I,'.ll_l'|||"".-i|
i which it appears, |II'|' the conmnon consent of |:-|.l-'-."|"\.'l.']'.-_. {hat the _;l.'u,'ilh'w{-
paintall ocenrs in advance of the |I'-.-."||,-'|||_---.'|-I|1 L8

MNow 2ol i!lili'_‘: similar to the above relation scems to be traceable in
other cases when the depression is less intonge and the effect more extensive.
In 1573 1 I the N. W. Provinees,

] ient in Bengal
it was mot =0 in the Panjab nor about Roeorkee and: Agra, which lay to the

althouich the fall was

west or north-west of the abmormal depression in Oude ; that is to say, be-
yvond the depression i the cowrse followed by the '|.,|_||-C|I;,|_'.|_||, aring winds. It
was very coprous also in Burmah, whieh lay beyond {te the north and north-

nt here beine from the

i, Hie monsoon-c

east of ) the Nicobar -].-E-.tx-:-
sonth west.  In 1571, when there was an abnormal depression in the east
of the Bay, in Orissa, and about Jubbulpore ; (how far this last may have

extended east and west we do not know, in the absenee of stations) @ the

ie valley and Bengal, as well as the

rainfall was alundant in the Gang

Central Provinees,  But on the other band, we must not lose sicht of the
fact, that in 1572 and 1573, when the depression was ng great or greater in

the Bay of Bengal and Orizsa; the rainfall in Bengal as in Novthern India

generally was light or very delbicient.  This fact warns us that we must nob

puzh too far the conclusions deawn from our present imperfeet data.

The mean or normal values adopted as standards in the following tables

are those of all registers up to the end of 187 The number of years in

cach case is from Sio0 8. The tal
the Meteor -]l.-;:’i'.'i'.| Beport for Bengal for the year 1874

e of these values is given at page 15 of
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1568, Tiulle r.'-rl redafive horomefeie Anomalies.
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1869,

Anomalies.

Tible of relative bavometrie Anomalies.
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the N. W. Provinces, the rainfall of this year was deficiont. I may here
point to a parallelism between this case and that of ihe minfall in evelones,
in which it appears, by the common consent of observers, that the groatest
rainfall oceurs in advance of the eyclone-centre,

Now something similar to the above relation seems to bo traceable in
other cases when the depression is less intense and the effect more extensive.
In 1578, although the full was déficient in Bengal and the N. W. Provinees,
it was not g0 in the Punjab nor about Roorkee and Agra, which lay to the
west or north-west of the abnormal depression in Oude i that is to sy, be-
yond the depression, in the course followed by the vapour-learing winds, Tt
was very copious also in Burmah, which lay beyond (to the north and north.
cast of) the Nicobar depression, the monsoon-current horo being from the
south-west. In 1571, when there was an abnormal deprossion in the cast
of the Bay, in Orissa, and aboit J ubbulpore ; (how Ear this lnst may have
extended east and west we do not know, in the absence of stukionsg) ; the
rainfall was abundint in the Gangetic valley and Bengal, as well as the
Central Provinces. But on the other hand, we must not lose sight of the
fact, that in 1872 and 1573, when the depression was as great or groater in
the Bay of Bengal and Orissa, the rainfall in Bengal as in Northern India
generally was light or very deficient. This £act warns us that we must nok
push too far the conclusions dmwn from our present imperfect data.

—

The mean or normal values adopted as standards in the following tables
are those of all registers up to the end of 1874, The number of years in
each case is from 5 to 8. The table of these valnes is given at page 15 of
the Meteorological Report for Bengal for the year 1874.
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IV.—Deseription of « new Species of Phasmido,—
By Jayes Woon-Masox,
(Reed. April 20th ;—Read May 3rd, 1876.)
{With Plate XT).
LO¥CHODES VERRUCTFER.

& 9. HMead armed between the middle of the eves with two for-
wardly eurved conical horns, connected by a slight transverse elevation, and
with the hinder Jla:ugill divided 11}' notehes inte four or five tubercles,
Antenne long and setaceons,  Mesosternum longitudinally carinate. The
upper surface of thorax and aldlomen traversed by a fine raised longitudinal
line, 5h:tr|r<:1' and finer in the fomale. The mesothorax 1:'u:-1|4_-1";|.1r_t|_3" dilated
at the insertion of the legs. Legs weak ; all the femora have two minute
gpinules placed close together in the same straight line near the apex below,
and the four posterior ones slightly widen from the proximal to the distal
end, but neither pair is thickenced ; upper edge of the tibim and the first
tarsal joint of fore-legs elevated into a sharp folinceous crest, these parts
being simple in the rest of the legs.

4. DBody quite smooth. The abdamen is uniform in width or tapers
to an almost imperceptible estent from its base to the apex of the Gth
segment ; the Tth dorsal segment is dilated, the Sth, which is slightly swollen,
narrowed, from base to apex, both are obtusely earinate ; the strongly carinate
basal half of the 9th is divided by a linear slit into two parts connected hy
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membrane only, its apieal half forming the deflexed and slightly ineurved arms
of the forceps, which when closed are in contact at their tips only. Each
arm of the Foreeps is furnished on its upper edge with about five short anil
stout dark brown ineurved teoth, one of the teeth larger and more incurved
than the rest being placed at the vory extremity ; and en the lower edge
at the base with a very strongly toothed nearly semicireular process, the
teeth of which interlock when the |.'|.I'|.'c'1."|I.4 is closed, and near the apex with
one or two teeth.  The terminal ventral segment forms a conoidal mass, the

posterior slope of which is longitudinally earinate and the free end broadly
rounded.  The cerci anales are shorl, obtuse, depressed, and just perceptibly
forcipated, being slightly but abruptly incurved at the very tips.

§. Body entirely covered with granules, which are very much less
distinet on the seven posterior seginents of the ablomen. Mesothorax con-
siderably dilated at the insertion of the legs. The abdomen tapers slightly
from hase to apes of first scgment, then widens slightly to the end of the
Sth, which is marked above ou its expanded posterior half with a low, rough,
wart-like excrescence ; the Tth is depressed and provided below at the middle
of its hinder margin with a very short broadly rounded process; from which
a limp acuminate process projects straight backwards ; three terminal dorsal
segments narrower, tapering slightly to their apex, the last searcely emargi-
nate and carrying a longitudinally carinate semioval plate at its extremity;
all the segments, especially the three last, with a =mall tubercle at the
middle of the hinder border of their dorsal ares. Operculum sub-spatulate
in outline as seen from below, with a moderately well-developed carina
about the middle of its posterior half, The foliaceous erest of the fore-
tibiwe is expanded into a plaited lobe at the end of its proximal half. The
minute corei are covered by the slightly produced postero-lateral angles of
the last segment.

&. Total length, 3 in. 7 lin. ; head, 1%; proth., 1}; mesoth., 11%;
metath, G} ; abd., 18 4+ 44 = AL 'm{u:-nn . 27k lines,

2. Total ]u_nrrih 4 in. 8% lin. ; bead, 2% ; meh 5 2% ; mesoth., 14%;
metath,, 9; abd., 233 + 4§ = 28; antenn,, 237 lines.

Hap.—Two males and a ~=mﬂ1|_ fomale were captured on South  Anda-
man by my native collector in 1872 ; and an immature example of the latter
sox was presented to me by Mr. B, H. Man, during my visit to these islands
in the same year.

This species formz—with Lonchodes amawrops, Westw., nodosus, De-
Haan, brevipes, G. R. Gray, wniforiis, Westw., Crawangensis™ De Haan,

= Tha whole structure of the two insects is opposed o the supposition that the
Phasma wematedes is tho male of the P Creeaigense of Detnsm: an inseet with com-
parativoly-short and 6lifsre antenne, with the first joint of its fore fars long and
simple, and with minute tuﬁ!!" al cephnlic horns, cen hardly be the maale of one in Whl{.‘h the
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bitoliates, Dellaan, ete.—a little group all the members of which are dis.
tinguished, amongst other things, by having the tibim and the fivst tarvsal joint
of the fore-legs” raised into sharp folinceons crests. This scetion of the
genus is ropresented in Indis by L. breeipes, which is said to be a native
uf the Malabar eoast, the fauns of which is well-known to be largely leavenod
! with Malay forms.

-

EXPLANATION OF I'LATE XI.
= Fig. 1. The male, of the natural size. 2, Tho three termingl segments of the
yhule

om, soen. from the eide; = 20 3 Do, from below, = 3. 4, The terminal
ged 50 as to show the structure of the fore pe. .
i G, The five tormingl segments of the abdomen,
of the natural stze.

nf, from Lelow, greatly enlaa
The fenale, of t

sogn from the side,

naturel s

e e e it

V.—Description of Felis Shawiana, « new Lyncine Cat from Eastern
Lurkestan—By W. T. Braxrorn, £ R. 8., §e.
(Reecived June 2md ;—Read June Tih, 1876.)

Amongst the collections made by the late Dr. Stoliceka in Eastern
Turkestan, was an imperfeet skin of 2 eat.  Although I thought it probable
that it belongmed to an undeseribed form, there was a bare possibility that it
might be a specimen of a species inhabiting Western Turkestan and describ-
ed by Dr. J. E. Gray in 1873% as Chaws eaudatus, The tail was certainly
much shorter than was represented in Dr. Gray's figure, but this might have
been due in part at least to a portion having been lost. Accordingly, in the
list of the collections published in last year's Journal,t I noted the species
a5 Felis sp, near . pardina (? Chaus caudatis, Gray).

Recently two additional skins of the same eat have been brought from
Yirkand, one by Mr. Shaw and the other by Dr. Seully. Both have been
entrusted to wme for expmination and deseription. Neither is perfect, but
Mr. Shaw's specimen only wants the paws, and the whole skeleton has been
preserved with the skin, It is evident that the species is quite distinet
from Chaus caudatis, the tail being congiderably shorter and the skull of
quite a different form. 1 propose to name this intercsting spocies after

antenne are long and sotarcons dnd much Ismgir than thase of ita suppozed partner, in
which the first it of the fore tared is shurply erestid, nnd in which the head is ormed
’( with fulinceows harns ; bt i will, 1 feol confident, prove to e the opposite sex of an

inkeot closely allied to Dowcliodss (olim Dacflas) owicdis (comf. T AL BT 1873, p 1405
and A and M. N I, 4th, §

ery, 1878, Vol X1, p. 848}, A fine spocimen of L. Grmcuns

gensis, 9 Ens Iion sent by my native collector fran Jobore, in the Maluy peninsula,
* PLZB g al. Pl V1 VIL
foF ACB B, 1875 XLIV. Pt 2 . 106G,
T
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r. Shaw, to whom we are

YVarkand and Kiashehar,

Frnis SIMAWLANA, Sp. Nov,

elte ¥ domesticam

Jl'.

Weng @ L-;-'_"x:,,l.:f':':'.":',r_

tudine U PeTIE, ail . chaus ‘;r.-'ii'.-:'.-:-.-.'r' ey

-maroteliede, subtes alle atgue maerlis gigris mopo-

wadiar . fer :
i Fooriabn 3 ciriely
R ¢ o &y

eseitlid, supia, apicem versws, nee difiv, higeo-

f -'.'-..'l".-"'.'- ol [ .'."u,r .:"u"u_;. e A 0l |.'1. -.:.-.'..-uiu.:u- Hn".-.l.:f'." = .:':'."I'-e e ra"-'n'_rui'.'ln". -'I"!-'-':-nf

e e

versies pallide purpurascenti-grises : longitudine (e, pellie) &

.‘:_-'J,.-.- lali. ew v T—8 wne., ervard 25,
H i p.~—FEastern Turkestan, in the plains around Yirkand and Kashghar.

evish fulvouz above, the back

!
=
1
I

_D.:'.s._‘.‘."i-."."l,i.f.—l,_:n.-:|1'|_'_||_ colour 1..|;|.||‘

rather darker than the sides, wnderparts white ; the body marked thronghout

with rather small black spots, which are largest on the abdomen, smaller

and eloser together on the shoulders and thighs, tending to form cross lines®
on the latter, and indistinet on the middle of the back ; anterior portion of

the faee and muzele whitish, cheel stripes of rusty red and Llack  bairs

mixed. Ears rather more rufous outside, especially towards the tip, which is
blackish brown, and pointed, the hairs at the end searcely lenothened, inte-
wor of cars. white. There ave some faint rufous spots at the side of the
necl.  Dreast very aintly rufons with one narrow brownish band across.
Inner #ide of limbs mostly white, a black band inside the Forearm, and o
very bluck spot behind the tarsus,  Apparently there are two black bands

inside the thich but the limbs are ill preserved in all the specimens,  "Tail
dusky above near the base, with 5 or 6 black bars above on the posterior
half. mone below, the dark bars closer together towards the tip.  Fur soft,
moderately long, purplish grey towards the base.

The size appears rather to exceed thut of a domestic cat, and to equal
that
without the head. In the two best skins examined the length from nose to

of the Chaus. The tail :||.l]?:|.l'l_'llt|_l'§' iz about half the ].'L"II:__"{'ll of the EIUII:,."

ramp is about 23 inches, the tails 7 to 8, buk very little dependence ean b
placed on such measurements,  The tail-vertebra from the posterior end of
the saerum measure when put together 875 inches, which would ecoincide
with a tail measurement outside the body of about 7} inches.
The skeleton is that of an adult animal and the following are dimen-
sions of the skull and limb bones ;
Metro Tnchis
Total Jength of skull,.cconocicreerirrrmmnsinirenes: 108 425
Length from incisors to lower edge of fornmen
TRREALLIY, (o veysinbeintnrnissssasan B e R Lt 467
Breadth across hinder parts of zygomatic arches, 073 287
. behind postorbital processesy ...eooeoe 031 1:23
Least hreadth of face between orbits, ..o 020 5
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IHF“-E W. T I"rll.l.lil.llll'-.ll—f-l:.-.-.'.'-'I.-'"-'--.: :." Felis Shawinn. c 0l

Mt Imches
Lienath of suture Lot weon nasal Tones, .o 025 1
Cireatest dimneter of I"'”."' orlsit, g {132 120
Leneth of |'I'||I't' |':I1:l|-.‘ Behimd 1noiso1s, oo oi ey (1 LG
Liongathof mandible, ......ovvois B L 2:'55
Height of do. from the angle to the top of the
CORONONE PIOCORH; .. voexvnmmsichinn assass sninszen  DOD

e R Ty Lo M e O R [ 1,

N e e e e e ) i
T R e e B 0§ 4:05
O B ot b v e e e TLOE 520

Compared with the skull of Felis ehens, that of F. Shewiane is com.
paratively longer, iv has the nasal portion more elongate, the face less con-
vex, the breadth behind the postorbital proeesses less, whilst the processes
themselves nre loneer and project farther. The true lynxes have an even
shorter and more convex skull and so have the smaller typical cats. The skull
of Chaus eaudatus approximates to that of the true eats, being rounder and
shorter than that of 7 Chaws. The only skull T ean find which approaclies
in form to that of Felis Shawiana belongs to F vicerpine, the type of
Gray's genus Tiverriceps, a eat with a peeuliarly long head.

Felis Shawimne is distinguished externally from B (Chaus) caidmto
by its much shorter tail, from F. Chaus by being spotted throughout, and
from F. torquata (I ornale, Gray) by its shorter tail, more rufous
colouration, and distinet black spots on the abdomen, Tt i= very different
from . cuptilura,® which has red spots on the sides and rafous bars aeross
the bregst,

Elliot, I'. Z. 5., 1871, p. 768, 'L LXXYVL,



VI.—Deseription af o new speedes of Cebondida
Ly J wilis Woop-Alasoy,
(HRuoad Jom, Sthy 1876.)
Sub-fam., GOLIATHINE.
Hererornmsa ROEPSTORFFIL
P, A, 8 B., 1870, p 4.
Tofa aigra, ait W clgpeo wt dn H. Childrenii ; elytvris stiqulis mocnle

il ey spdiog b ol gubovada allo.

Loy Jitiis i, 13 mon. ¢ e, 155w

Whody black, shining, somewhat attenuated ; clypeus as in H. Child

_-..:|_'._u.11|.::-1'_|.';l_|.'|.' ar subovate SJ'ILIK-—I.HL"LZ_'_I.' .-C'I.I':I'.'n'-i_'n|n1||'--||. in the

sl FUI R M- 14 |

liant white in the living insect—oceupies abont thie secand

dead but b
fourth of the length and the external or anterior two-thirds of the breadth
of each elytron. The fore tilim are subbidentate in the female, and the
abdomen of the male is longitudinally channeled below.

The species belongs to the same little group as HH. binaculs, coifie-
s, Cuvern, and Childrendi, from all of which it differs in being wholly
black, no part of its body being coloured blood-red as in those species, in

its slenderer and more attenuated form, and in the smalker sz of the

chies on the elytra; but it agrees with the last-named in the strodare
of the elypens and in the form of the mesosternal process,

In slendernesz of body, H. Roecpstorifli somewhat appr wiches B sod-
este. Wallace—a _'i'lll,::{_'-IL'.-E 1-:;_'!un:?_'i1|-_; to o hifferent seetion of the wenus
Han—Seuth Andaman, where it was colleeted by Mr. F. A de Hoep

stordl.
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Methods of Redection—By Huxuy P, Brasrvonn, F G. 8, Afe-
teoralogical Reporter to the Govermment of Ladia.
(Recoived May 29th ;—Read June Tih, 1876.)

The oh=ervations of which the results are detailed and diseussad in

thiz paper, were made with the special object of ascerfuining how far
the wsnal methods of computing the hygrometrie state of the atmosphere
from observations of the l.]l'l'n.' amd wet bulls |.'|||_'|I||_;|'|l_||,'1_.|.'|':-cI under the
conditions® now :I']I-Mtul at  Tmdian meteorologienl observatories, afford
1:"-I*~'E'-'-'<r'.'t'i|_'.' result=; more especially in the L*.xts'1'1:1--||1.' '.ll':l.' atmosphere
of the mnterior of Todia during the hot season,  The olservations ave to a
certuin extent desultory, having leen made during inspection tours in
different parts of India, and under various conditions of exposure s and the
resulis shew some diseropancics, greater than micht ba expected From more
systematic work, and had there been means at hand to introduce such im-
provements in the manipulation of the hygrometer as oxpericnce has sug.
gested,  Causes of distorbunes, which would produce but little effect in
wiore limid atmosphere, become inlluential when the dew point is 407 and

* The thevmometors are cxposed on o frome with 1 or '.!.rl'-n- bara {zencrally pro-
toctod Yo wice nofting at back and feont) wmder o thatehod shed open on all sides o
the wind.,  Where properdy coustructod the shed ia 200, lomg Ty 12 6L, wide, but somo
nre smaller than this,

=
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L B Ell,'ilr'l.'n' 1]||,' l:u,'lt]!--_'1'i'|l‘_~.|!'q' uﬁ' 1]||' ;1:||:'. ;|.1I,|| |.|]l:-'i_*1'1‘i.|.1. i.r.}li:!- 'I.'I'I.'.'I.IIIL' I'l.1. n lli..'-'tﬂlml.'!
From all the convenient applinnees of o physieal lalboratory, in hot winds
aml under the intense glare of an Indian sun, are not easily endowed with
that prevision which is desivable and which is easily to be attained inoa wll
litted obzervatory of a high class. T can only say that I have endeavoured
to take all such precautions as were practicalle and if the range of indivi-
dunl error iz on the whole eonsideralide, 1 believe that the mean resulb
affords a trusbworthy critorion of the comparative value® of the psychrome-
tric methods; and that, with proper preeautions, very trustworthy data of
the hygrometric state of the atmosphere may be obtained with the dry and
wet bulb thermometers, at all events when the humidity does not fall below
20 per ecnt. of satwation. Greater degrees of dryness I have as yet had
no opporbunity of testing ; though such are provalent somewhat later in the
seazon than when. my observations were made ; cspecially in Sind and the
Punjab, and on the platean of Central Tndia.

The earlier series of obscrvations were mmde during an mspection tour
in the Madms Presideney, in April 1875. I regret that the origioal rough
record haz been mislaid, and T am able to give only the means of each zet
of readings.  In these serics (Nos. 1 to 13 of the Tables), the means adep-
ted for the rendings of the Regnanlt’s hygrometer inelude the femperatures
at which the dew disappesred From the silver ecapsule of the instrument,
which iz not the ense with the later series.  In striking the adopted mean
of cach sct of readings, the mean temperature at which dew was deposited
and that at which it disappeared were taken separately, and the mean of the
two results adopted as the dew-point. The difference, however, rarely
amounted to a degree, and is very small in comparison with the difference
of the temperature and that of the dew-point.

The later serics were made during o reeent tour in Upper India, in the
months of Mareh and April.  The air temperntures are generally !mw_-rﬂl:m
the Madras sevies, but the dew-points are proportionally lower. They
indieate a very dry atmosphere, although not so low a relative humidity as is
shewn later in the season by the registers of many stations in the interior.

The same hygrometer has been useil throughout. 1t iz one of Casella’s
manufncture, and is of the form rvepresented in his illnstrated '.-I.‘.--.I.]U“‘LH
it has a single capsule, the air-thermometer being frecly exposed ; and the
evaporation of the ether is accclerated by blowing from the meuth through
a picee of clastic tubing about 15 inches in length.  Both the thermnome-
ters have been verified by myself; at the freezing point by immersion in
crushed ice ; and throngh the range of obsereation, by eomparizon witha Kew
standard (No. 874) which 1 received in 1865 from Prof. Balfour Stewart.

At the Madras stations (excepting Trichinopoly and Madras), the
pevehirometrie observations were made with the observatory thermometers




1570, 1. F. Blanford— Brperiments with the Peychrometer. it
(with small pen-lalbs) which Mr. Pogson had verified by comparison with a
Kow standard in his possession,

The Up .lm._q- Indian sevies (16 to 21) of psyehrometric observations wers
mide with a pair of Casella’s thermometers of the Kew pattern (with small
spherical bulbs) mounted, 6 inches apark, on a portable wooden stand,
such mannor that the free access of air is unimpeded in all dircetions,
Both thermométers have been compared in water with my Kew standard
and have also been werified at the freezing point.  The wot bulb was covered
with a single thickness of old thin ealico ; the water bottle was placed 2
inches to the side of the bull, with the water level 3 inch below it, and
communication was made by a well-washed lamp-wick of some dozen
threads of coarse yarn, Carve was taken that the bulb was at all times well
moistened,

The [1.-'-_"!.'|'_‘E]t'l'.\m|:1.'£'l‘ ohzervations at 'J'r':-:-]li:nn]:u -]1',', Madras, and Cnleutta
were taken with a sling thermometer, #iz. that of the hygrometer, in
the intervals of the dew-point observations.

In most cases the readings of the instruments were made by two ob-
servers, one of whom (myself) read off the Regnault, and the other the
peyehrometer, on the dew-point sirnal being siven by the first observer.
In very dry states of the atmozpherd, the mereury of both the dry and wet
bulbs is in a state of constant oscillation, through a range of a degrec or
mare ; morcover, unless the silver eapsule is very highly burnished and free
From microscopic seratehes, there iz considerable diffieulty in seizing the
exact temperature at which dew appears, sinee the guantity deposited is
very small and but slightly dulls the surface even ot 3 or 4° Lelow the dew-
point. The surface of the eapsule having been polished with plate-powder,
was not in the best condition, and it is likely that some of the discrepancies
to be lf.li'it":.'il in the tables may have been in =ome measure due to this ;
but T do not think that the ervor thus arising could gxeced® fow benths of
a degree, as great watehfulness was exerted, and any observation that appear-
ed donbtful at the time was r|_-li|_-|_-1._t-|]. [ shall in the sequel suggest some
precautions and improvements which may be useful to Future observers.

In the following Tables, the dew-point determined directly by the
]|I1.'f="|'{|lm,'t::-r 15 compared with that computed from simultaneous observa-
tions of the payehvometer by each of the three methods in common uso.
The first is August’s formla as corroeted by Regnault and adapted to Ene-
lish standards. Tt is given at page 47 of Guyot's Hygrometric Tables, for
wet-bulb temperatures above the freezing point as follows :

e 0450 x § (1) , = 2480 (=)
610 — (7—92) * 1T02F

wherein i is the tension of saturated vapour at the temperature of the dew.
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point, 7 the same at the temperature £ of the wet ﬁ-u“\:. ¢ the air tempern-
ture and & the barometer reading.

The development of this formula may be found in Tegnault's eriginal
paper, published in the Co
tion given in the dvd Volume of Taylor's Scientific Memoirs, Also in the

e venidus for April 1813, or in the transla.

article * Hygrometry' in Watls's Chemieal dictionary. It is based on the

mnption that the film of air arouwnd the wet bulb i saturated with

i

vapour, and that the heat lost by this ilm of aix, in fulling to the tempera-

ture of the wet bually, iz exactly equal to the latent heat sorbed by the
water which passes into vapour in the act of bringing it to satmration,

The second is Apjoln’s well-known formula, given in-almost all English
manuals of plysics and meteorology, as follows, for temperatures of ¢

above the freezing point :

“ g2 a0

The development of this formula was given by Dr. Apjobn in the
Tranzactions of the toval Irish Academy, November 1531, and is reproduoced in
Professor Everett’s translation of Desclianel’s Natural Philosophy. 1t pro-
cecds on precisely the same assumption as the previous Formula, but assumes
a mean constant instead of a vaviable value for the latent heat of vapour,
by which the formula is somewhat simplified ; the difference of the results ‘*
afforded by Apjohn’s and August’s Formula depends, however, mainly on
the different valucs assumed for the coustant coefficients common to the
two formulme,

In applying these formulw, T have taken the vapour-tensions from a
table lately computed for the mean latitude of 22° from that given by the
Bev., Tolert Dison for the latitude of Dullin,

Glaisher's fifftors, with which the third values of the dew-point are

obtained, are those published in 1556, Their use is of course apen tu.i]u‘.'

ohjection that they take no account of varvialionz of baromet ri¢ pressure,
As a rule they scem to give a result too low with a high relative humidity

anil too high with low humidities,

o |
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1576.]. H. P. Blnford—Erperiments with the Payehromeler. oL
Assiuming the direct dew-point determinations to be corvect, the fol-
!'-"I'-"i:ll_':f are the errors shewn by the several |.'|-|:J|[-lli:|1ifill.-.

Tanie IL—Errors of Dew-points computed from Psychrometer by
difforent aethods,

| | Ennons.
i —
Prace. Series] Lbelew | | ; s CoxpITioss.
iy, Augr, Apj. | (ilaish.
Breundernbad, ..| 1 II,'._! + 3':" + 61 + g'-i l?
Dha, A ] (14 | + &8 | + 59| + 34 | ® ;
Do, 3 440 + 400 + &9 i + 50 Biu thormomebor-shisd,
T £ e 4179 | + 39 + T o+ 406
Bollary, M - | 07 | — 04| + 28] 4+ 00 I!
T, .l 6 |Pa70 |E—TO[P— 83 [F— 4T |
Tig. 7 37| — 20 | + 10| + 09 | Do,
T, ol 483 | — 46| + 0G| + 16 :j
Combatoar, vl B |48l | o+ 05 £ 46| + 38 |
1, | 10 196 | + 101 + 61 + 88 Do,
Tk, 11 429 | + 03| + 88| + 1'9 !
Trichinopoly, 12 186 | =+ 07| # 17| —i86 In werandal. Eling-
| | | thertnomclors,
Madrns, S 3141 —03 | + 23| — 04 Do, Do,
Calentin, i iy 250 | — 0% | — 0L | — 46 g ol
Do i 64| + 05| + 08| —o5 | In sitting voom. Do,
Allahalud 72l 16 2d | o+ 02 ) &+ 30} o+ BO | s ]
Pt =gt | + 18! + 54 I + 54 |§ In vernndah.
A g, i 18 — L | —E e o T Do,
Luhaors, ve] A9 | + 49| + 82 | =+ &7 Do,
L. e f o= 20 4+ I8 | 4+ 32 o e
Do, ‘ 21 | + o8| + 46| + @7 } [n thermemeter-shed.
Mean,® ol ws | o |+ 08| + 370 + §00]
J }

In most of the above series the computed is ]Li_{;h(-.r than the obiserved
dew-point, especially when the eomputation is made by Apjohn’s formula.
The ggeeptions are serics G at Bellary  (in which, however, I think the
dew-point observation is open to considerable doubtt) and series 14 af
Calentta and 15 at Agra, in which the computed values are too low.

The following table exhibits the mean results of the table of ervors, iz,
the numbers of scts of observations which give excessive or deficient dove-
!-:lill.t temperatnres, the mean CITOr, the extreme errors and the sums of tha
equares of the errors, positive and negative, by each method of reduction.

* Chmilting serics 0,

+ It'is not unliks Iy that thire has been same error in the determination of iy
dow-paint by the direct method, whicl, it may bo observed, is dovived from 2 oheorvi-
tions only {one of deposition and one of dissppearmnec),  Thess elscrvations woro taken
in nInonge the 7 afthe preoeding b vics, and I have sepuirids d them on account of their
l:l.i_-l.'l'ﬂ'||;.11'l|':|.‘.. I huive niot, howeser, felt _il.‘-\-ti.ﬂl dd in |1jl'l"l.i|I!.; thom, -ginee I have no
knowledgo of any enuse of crror affecting them wlich might not have affected o{bors,

9



G2 H. F. Blanford — Eeperiments with the Peyehrometer. [No. 2,

Tavre 11L.

Buels oba, Moan !E] irhist, | Lowest. ]l Bums of squared
Methed, = | of errors,
(in expess, n defs 1'1.] Ervor. + P e =
By Augunst's f\"l'.llt..l 13 7 | + 046 40 61 86013 | 711D
» Apjohn’s | ” J 18 2 |+ &v0| &b 02 | 40698 | 003
o Gladsher's fues, I 16 1 ! + 300 87 16 32780 562

1f we take those series irli]l'.' that were made in the thermometer-shods,
with a mean difference of 42-7° (extremes 354 and 49-6) between the air-
temperature and the dew-point, the errors of the several methods are as
follow -

Tanne IV.

I |
Seriea % Mean |(Highest. | Lowest. | Suma of squares
Method, i of trrors.
i e S
1’iu oxcess.| in def, | Error. - _— + _ \*

By August’s form.,| 8 | 4 + 068 49 46 GO'gs | 3373
o oapjohn’s 12 ] + 440 840 — 292-76 —
» Glaisher's facs.,| 12 0 + - 3G2 67 J— 200-85 —

The first general conclusion to be drawn from this discussion is thab
while the results shew a considerable range of error (which may be in part
due to a fanlty use of the Hegnault), on the mean of all the observations, the
dew-point computed by Auvgust's formula from observations of the psyehro-
meter made under an open shed, comes very near to that observed with

tegnault’s hygrometer, even when the dew-point is more than 407 below
the temperature of the air.  Both Apjohn’s-formula and Glaisher's factors
appear to give too high a result,

With regard to the less complete exposure afforded by a verandah, or
any place throngh which the air is not moving freely, the two Allahabad
series (16 and 17) and the frst Luhore sories (19) shew that the psyehro.
meter, in such a situation, gives too high a homidity by all the methods of
reduction ; and the Sceunderabad series (1 to 4) though made under a shed,
tend to support the conclusion that a still atmesphere is prejudicial to all
the psychrometric method. These ohservations were taken on the day of

*



1876.] H. F. Blanford—Erperiments with the Payehrometer. G3

the solar eclipse ; the sky was eloudy ; and in the shed, the air was appre-

ciably motionless, The shed was sorcened from such little wind as stirred

the anemometer, partly by a neighbouring building, and partly by rising

ground. Even on the top of a neighbouving rock, on which the anemome- i
ter was fixed on g post, there was suflicicnt air only to stir the vanes ab

intervals, and in the shed the atmosphere was still and oppressive.  Hence

it would appear that under all conditions a still atmosphere is unfavourabla

to the accuracy of the psychrometric method. This conelusion has already

been drawn by previous observers,

These conclusions must nevertheless be regarded as provisional only,
until similar experiments shall have been made with more consistent results,

I have said that the experience now giined has shewn the necessity
for some additional precautions and improvements in the use of the Reg-
nault's hygrometer i a very dry atmosphere; and I will mention those, in
the hope that other observers may be induced to pursue the investigation.
These are— .

Lst.—The silver capsule must be highly burnished and free from nyicros-
copie seratches, which so reflect the light as to make it very difficult to
seize the moment of dew-deposition. This surface ecan be given only by
hand-polishing with the softest part of the skin (eare heing taken that the
gkin is free from grit) and with the application of a little carefully kept
Jeweller's rouge.  Plate powder, wash leather, and soft rig are equally to be
avouded ; and when onee polished, great care must be taken to preserve the
instrument from grit and dust. The Indian rubber tube which COMIMUNi-
cates with the air pipe, must be kept apart from the instrument when nob
in use, or the sulphur evaporating from it will quickly blacken the surface.

2nd.—The mouth tube of Caselln’s instruments should be replaced by
a finger bellows or some other portable form of blower which ean be worked
rapidly but is under complete control ; or else the instrument should be
adapted for the use of an aspirator.

3rd.—A black sereen should be so placed at the side of the instrument
that its reflection may be thrown from one side of the silver eapsule to the
eye.

4tk —Tn experimenting in the open air, great eave must be taken not
to sit to windward of the hygrometer and not to approsch it nearer than
iz absolutely necessary to take the reading.  The mouth and nose should be
covered with a handkerchief during the experiment to prevent any breath
reaching the instrument,

Sth—In very dry stgtes of the atmosphere it is best to take a prelimi-
nary observation in which the blowing is continued until a deeided and -
comparatively copious deposit is formed, noting as nearly as possible the
temperature at which it tirst appears.” This observation is made for guid-
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ange only. In the subsequent obscrvations, by regulating the flow of air,
the temperature is to be lowered very gradually as it :I]a]-ri::IL']lL'-' the poink
noted ; and on the fivst appearance of dollness, the blast is arvested, bub
the rveading of the thermometer is not to be taken till it reaches its lowest
point.

There are other points to be attended to, which unpractised olservers
frequently negleet.  One is to keep the eye on the same level as the top of
the mereurial column of the thermometer {'l'r'l]l'1l||.l'!' that of the |:I'l.'-,;l'f:-l'-|L'1.l.‘I'
or pevchrometer) when taking the reading, in order to avoid the ervors of
I|'_|_|_'_|_1|;q_‘_\i, This is a iluiht which it is most difficult to enforee on those who
are not thoroughly trained observers, and sueh persons are fow m [ndia.

The eapsule must not be more than three parts filled with ether, and
at first o very gentle blast must be applied or the ether will spill over the
surface of the capsule ; and if not perfectly pure, will impair its polish.
The ether must be free from water.

A e e S S

VIIL.—ZFist of the Birds collected on the Expedition info the Dafle ITills,

Assam, together with those obtained in the wiljecent Darrang Terai—

By Major H. H. Goowrs-AUsTEY, P R G S5, FZS8, §e, Dep-

uty Supt. Topagraphical Survey of India.

(Roceived May 26th ;— Tead June Tth 1876).
(With Plates IIT & IV))

Having heen placed in charge of the survey-party attached to the
force which, under the command of Brigadier-General W. J. F. Stafford,
C. B., penctrated into the Diafln Hills during the winter of 1874—75, an op-
portunity was presented of forming collections in a portion of the N. K.
Frontier which had never before been visited. It was an opportunity nob
{0 be lost. as it would extend considerably the undoubted range of many
interesting or little-known Himalayan forms townrds the east into the
Tndo-Burman and West China faunas ; while there was also the great proba-
bility of discovering new forms, not only among the birds, but in other
branches of zoology. On arriving in Caleutta in Oetober 1874, 1 received
much nssistance and advice from Messrs, Wood-Mason ‘and (. Nevill, of the
Todian Muscum, and at the reeommendation of the former was permitted to
entertain and fake with me a native taxidermist, with extra coolies for the
earriage of specimens, store-boxes, &e. 5 my cordiale thanks are due for this
aid and for the interest shewn by the above-named gentlemen,  The list
chews that T was tolerably successful, notwithstanding that the foree did

not penetrate beyond the first large valley at the back of the outer range, |
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which attains an elevation of From L000—S000 fuet. Had T reached the
inner ranges of 10—12000 feet lying beyond, and got out of the region of
denze sombre forest, there is no doubt but that my suecess would have
been mueh greater. It may be said that from Darjiling to thiz part of the
Eastern Himdilaya, o distance of 2850 miles, the ground had searcely been
worked, for the few mammals, bivds, reptiles, &e., collected in Bhitan, or re-
corded as found there, have moestly come from the portion of the eonntry in
the neighbourhood of Darjiling, A few birds were collected by the mission
under that zealons and talented explover Captain Pemberton, in 1835, accom-
panied by Dr. Griffiths, who was move interested in the botany than in the
zoology : while the mission under the hon, Ashley Eden started with a
tnxidermist, who, owing to the difficulty of obtaining coolies, had to be seng
back from Sipehi just beyond Dalingliote, after having only obtained a few
oridinary Darjiling species ; and Mr. L. Mandelli has, T believe, been lately
gending his collectors into the Western Bhutan Doars; but from the Sun-
Eaos River, eastward, no natwalist has had a chance of exploring the outer
hill-tracts.

I was forbunate in having assistants who took a lively interest in col-

Icvl?!'llll__f, anid my thanks are *"‘|”"-'i””.1'- due to Mlessrs, Ogle and Robert, of
the Topozraphieal Survey, and to Mr. J. Lister, of the Botanical Gardens,
Calentta, who was attached to my party to collect botanical specimens. M.
Robert’s zeal and energy have been conspicuous, both here and in the Naga
Hills; and the list of species bas been largely added to by him.  General
Stafford and other oflicers of the force took a’lively interest in the birds of
the country, and I am indebted to them for several interesting things.

The portion of the Eastern IMimalaya cccupied by the Daila Tribe,
wherein the collection was made, extends from E. long. 93 to long. §4°,
on lat. 27°, or a distanee of about GO miles, The district of Darrung lics
along the base of the hills extending south to the Brahmaputra River, with
a breadth of about 18 miles.

The hill-portion of the Dafla country is covered from base to summif
with dense forest, the larger trees being clothed with thick ercopers; and the
bottoms of the ravines are ocenpied by aluxuwiant growth of hamboo, canes,
tree-ferns, serew-pines, plantains, e, Such luxuriant vegetation renders the
geencry on rivers like the Dikeang and Burroi exceedingly beautiful, but it
is monotonous,  As one ascends, the anderwood becomes thinner, and af
7000 feet the forest is composed almost exclusively of a straight-stemmed
bamboo, with eak, rhededendron, and other Lirge trees.  Clearings for cul-
tivation are the only open ground seen, and these are of no great extent.
The Térai portion between the Dikrang and Burrod, where a good many birds

“in the list were obtained, is eovered with a sea of high grass, intersected

with sluzgish nullas, the banks of which are generally fringed with forest ;
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this extends towands and meots the forest IwIL at the foot of the hills, o bel
whieh oceasionally attains a breadth of some 8 miles and is most diffieult to
work through,  On the upper plateaux, sueh as the Dishoath plain, the grass
grows in less luxuriance, the country is muoch more o], aml a change in
the binds is noticed at once. Compared with other parts in whieh I liave
colleeted, birds ave rarve, both in point of number and species, and this is no
doubt due to the very large extent of sombre dark forest, all possessing the
same claractor 3 woe were there too rather early in the year and before the
advent of a number of species that make their appearance later when the
large flowering trees begin to blossom.

In this list T have omitted o number of the Grallatores to be found in
the nullas of the Terai, and the list of forms oceurving in this part of the
Assam valley is by no means eomplete.  Some of the commaner birds, such
as Ploceus baye, Copsychus snularis, &c., ave not in the collection, either
From not having been shot or considered worth preserving. A flock of stone-
plover, probably Eseens recuroivostris, Cuv., was scen amongst the boulders
in the bed of the Burroi River just within the gorge, but T failed to secure a
specimen, and the presence of our camp in the place soon seared them away.

Lord Walden has again most kindly assisted me in the identifieation
and nomenclature, and pointed out many points of interest concerning some
of the species.

Duplicates of nearly all the species enumerated have been selected for
the Tndia Museum, Caleutta. Al specics marked with an asterisk have nob
been recorded in my former lists of bivds from the N. E. Frontier.

4. Grrs Ixprcrs, Scopoli.

5. Gyrs Beseanessis, Gmelin,

Both this and the preceding species were seen in hundreds feeding on
the dead buffaloes lying along the road-side. Large -droves of these
animals were passing up towards Debrughur, and numbers were dying
daily from some disease, affording a rich feast for the vultures and
Jackals.

17. TINNUNCULUS ALAUDATIUS, DBrisson.

() ¢, MICROIIERAX MELANOLEUCUS, Blyth.

The only species of this genus seen was the above. T noticed it sitfing
on the topmost twig of a very high tree, from which it sallied Forth now
and then to eapture an insect. It breast gleamed white against the dark
blue sky, but, as it was far out of shot and there was no possibility of
getting near the base of the tree owing to the extreme denseness of the
underwood and canes, I bad to content myself with walching its movements
through my binoeulars,

>

i .

i
i
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563. Crnrevs yEnaxorrEvers, Gmelin -

A male and a female were shot in Maveh on the Bishnath plain, where
the species was pretty common. Mr. J. H. Gurney bas (* 1bis, January,
1876, p. 180) described the interesting phase of plumage presented by ihe
female bird as follows :—

“ Whilst on the subject of harriers I may remark that in ¢ The This'
for 1875, pp. 226—228, 1 published some notes on the various plumages of
C. melenolewers ; a2 an addition to these, T now give some partieulurs of a
harrier of that speeies, obtained in the month of March in the Darrany
(Darrang) distriet of Assam by Major H. H. Godwin-Austen, and ascer-
tained by that geotleman to be o female ; premising that an ordinary adult
male was obtained by the same ornithologist in the same month and in the
same locality, and that T have been indebted to the good offices of Lord
Walden for the opporbunity of examining both these specimens. In this
female the feathers on the entire upper surface of the head are lackish
brown, with narrow rufous edgings; those of the nape are still darker, and
without rufous edgings, the entire mantle is of & similar tint, inereasing in
intensity as it approachés the tips of the lower seapulavs, which arve almost
black. The general hue of the mantle is apparently unbroken, except by

: narrow buff edgings to the upper intersenpulary feathers ; but on lifting up
the lower seapulars, the feathers which they conceal are found to b grey,
q barrid with Dlackizh brown, which is darkest towards the tip, and in places
mottled with white on the inner web : the feathers on the rump ave blackish
brown, more or less tipped with white ; the upper  tail-coverts white, with
one, or ab most two, ircegular brown spots in each feather ; the tail groy,
with six irregular transverse bars and a whitish tip, but no tinge of rufous.
The under surface is marked very much as is represented in * The Ihis' for
1574, Plate X, but with considerably more white on the abdomen, owing to
the brown streaks being fewer and narrower; the thighs and under tail-coverts
are also white, with a few streaks of brown, varying in both length and
breadth. The wings in this specimen show a remarkable approach to the
plumage of the adult male ; the whole of the lesser wing-coverts are white,
but with a brgad sagittate mark of dark brown in the centre of each feather,
the sane coloration being extended over the bend of the ecarpal joint, and
along the anterior edge of the wing to the commencement of the greater
coverts ; the black band which in the adult male extends frem the neighe
bourhood of the carpal joint to the tips of the tertials, is in this specimer
A represented by a corresponding band of dark chocolate brown, varied Ly
gome of ihe brown feathers |'ll!-r~illz, 11 part, mnto a decided black, and |r_1r' i
few white spots in that part of the band whieh is near to the - carpal joint ;
that portion of the wing which is grey in the full-plumaged male is also
grey in this female, but with transverse bars of dark brown as in the ordinary
plumage of wale specimens of intermediate age”
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4 The principal measurements of this female are as follow : wing
from carpal joint 15°8, tarsus 343, middle toe = u. 145 inches.”

#71. Hvepva Nreaneysis, Hodgzon,

Ex 52 L. 27, W. 19, T. 10:5, t. 35, BE 275, girth round thizh
5-75 inches, diameter of eves, which ave dmde glass-blue with narrow brown
irides. one inch. mid-toe and -clow 45, inner talon 24, cor-bufts 3-25 inches,
1st quill rather short, Jth and Sth equal and Tongest,

Feot dull yellow ; bill pale dingy yellow.

Thiz fine horned-owl was shot 1 the L'L'l}'-lilﬂl'! out of one of the larze
forest trees now growing on the rampart of the old fort of Purtahghur, in
the Darrang district; its presence having been made known by the great
excitement it was causing among the other birds, who were paying it a
noisy levée. The crows of course were taking the lead and two hornbills
(Hyidrocisse allirostris) were among its visitors ;, it had probably been
sacrifiving a neighbour. It is a grand and most powerfully built bird.

80, Gravermivar Broprer, Burton.

Tordplith Peak, 7300 ff. I

§la. Nvox Nreanexsts, Hodgson,

The N, senfilata of Raflles is the Sumatran bird (eide note by Lownd
Walden in the ®Catalocue of the Mammals and Binds of Burmah® by
Ed. Blyth, J. A. 8 B. 1875). The Ceylon and Malabar birds cannot be
separited and must stand as V. hivswfe, Tem., bot the Himalayan rape
seems to differ and we ought perhaps to adopt the title Nipalensis, Hodgson,
for it.

. 53, Hirvxpo ERYTHROPYGLA, Sykes,

This iz the M. Dawries of former lists.

#0414, Curnmox Nriranessis, Hodgson.

In a ¢learing above Doripu, a large nunber were observed, and 1 shot o
couple, much to the delight of the Daflas with me, who had never before
seen a bird knocked over on the wing. A swift was also seen at the same

" time, but I could not get a fair shot, and they soon cleared off.

* 105 4. Carnmavneus Jotoka, Schlegel.

This bind was particularly numerous at No. 6 eamp on the Dhikrang.
The specimens agree exactly with those I have from the IKhisi Hills.

109. Caemivrrers arposorarus, Tickell

Thiz species has a loud hard elucking note, which it emits at de-
cided intervals © ehnek—chuck,” a pause, then * chuck—chuck—echuck,"
another pause, “ chuck—ehuck,” oceasionally gounding it four times
€. jotoka may be known at once (as I uoticed last summer at Shillong,
where it is common) by its shorter more softened chuck,” which it repeats
continuously and rapidly for loug perieds at a time, but only when

sitting.
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117. MEnors vimrms, Lin,
"F1a53 e Adreepo anaxpis, Blyvth,
A >;m'l1n¢:-u of this very rare and beautiful kingfisher was shot on the
Dikrang River, below Pukfi's village, where 1 saw one or two others. The
original specimen was obtained by Mr Blvth (J. A. 8 B, X1V, p. 190)
from the base of the Darjecling Hills, probably in the Teesta valley, well
within the hills, Dr Auderson got another from the same loeality ; this
specimen is to be found figured in Sharpe’s * Monograph of the Kingfishers,”
and is now in the Indian Museum, Caleutta. T have compared the Dafla
bird with it : but it is voung, with the bill net fully developed, and it is to
be rerretted that no better exmmnple for figuring was then procurable. We
fatled to find Blvth's orviginal type, but Mr. Mandelli of Darjeeling has
kindly sent me a drawing to scale of the Lill of one of his own specimens

and it agrees exactly in size with that of my bird.
136. Ceryie nrpis, Lin,
On all the large streams of the Terai.
#137. CERYLE GUTTATA, Vigors.
I saw this large kingfisher seyeral times on the Dikrang river, above
camp Ne. 6; on one oceasion four were together, but they are generally
solitary. T mever perceived it hovering like € rudis.  Its Hight is very

apid.

An officer of the 42nd Assam Light Imfantry shot one, and kindly
made me a present of the skin,

188, Paamisoamvs DanmovsrE, Jameson.

Large seattered flocks moving rapidly through the forest were seen. in
the Dikrane Dhiin between Harmutti and the Borpani stockade, keeping to
the boughs about halfway up the trees. It is curious how exceedingly
well defined in these forests are the haunts of many birds.  Some, such as
species of Minle, detinwra, Liothriz, Tewlus, &e, never appear to descend
out of the light beneath the thick canopy of leaves in the erown of the trees,
but feed sbout on them and on the orchidaceons growth that thickly clothes
the topmost boughs, Others, like the above-named Pserisomus, Lrena
P!H‘Hrr. f.'.i‘.l'ilf_{,rr:‘ _,Irf.rr.":'uirw_ &e., keep wiell in the shade ]|:|]|'l.'.".1|'l.' down, whilo
others, and particularly the fly-catchers Chelidorkyny hyporanfha and  Culi-
cipeta einercocapilli, remain exclusively in or about the underwood, scarecly
ever mounting above it into the lirger trees,

The eulmen in these specimens was not black (as described by Jerdon),
hut the bill was green above, pale orange below.

139, SeerLopnts nveroryorvs, Hodgson.

142. Hyprocissh ALpimosTRIS, Shaw,

The commonest hornball here ; another l:ll‘:_fi: one with o red head, pro-

- bably Bhyticeros plicatus, was seen in the Dikrang valley but not shot,

10
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117. Menrors virios, Lin.
135 . ArceEpo guaxps, Blyth
> A specimen of this very rare and beantiful kingfisher was shot on ihe
= Dikrange Iiiver, below akfi’s villawe, where 1 saw one or two others, A'he

original specimen was obtwined by My Blyth (J. A, 8. B, X1V, p. 190)
T1'|.l'||:| 1h|I |l;|:-'._' u'l- E!_'p.' |'|;l.|_'_i|,--_-]i||:__'; ]|_|"|- |-]'|,:’.|:|_'|rfl'l.' i:'l l.]'.l.' "|_I'l'|':-"..'L 'I.':Il||.l.'1'|'. 1.'.'|,-“

within the hills, Dr, Anderson got another from the same loeality ; this

-

specimen is to be found figured in Sharpe’s © Monograph of the Kingflishers,”
and is now in the Indian Bluseum, Calentta. I have compared the Dhafla
bird with it ; but it is young, with the Lill not fully developed, and it is to
be regrotted that no better example for figurving was then procurable. We
failed to find Blyth's original type, but 3r. Mandelli of Darjeeling bns
Eindly sent me a drawing to scale of the bill of one of his own specimens
- and it agrees exactly in size with that of my bird.
136. Cerxyie nrpis, Lin.
On all the large streams of the Teral.
#137. CERYLE GUETATA, Vigors.
I saw this large kinglisher seyeral times on the Dikrang ziver, above

camp No. G; on one oceasion four were together, but they are generally
solitary. I mever perceived it hovering like C. wudis,  Its Hlight 13 very
- il

An officer of the 42nd Assam Light Infautry shot one, and kindly

made me a present of the skin.
= 135, Psanisours Danmovsra, Jameson,

Large seattercd flocks moving vapidly through the forest were seen: in
the Dikrng Dhiin between Harmutti and the Borpani stockade, keeping to
the boughs about halfway up the trees.  TE 1= curions how execedingly
well defined in these forvats are the haunts of gy Lirds, Some, such ns
species of Minle, Aetinura, Liothrix, Lenlus, &e., never appear to descend
out of the light beneath the thick canopy of leaves in the crown of the trees,
but feed about on them and on the orchidaccous growth that thickly clothes
the topmost boughs. Others, like the abovenameld Peorisomns, Trene

puelln, Criniger flaveolus, &e., keep well in the shade Lalfway down, whils
athers, and particularly the fly-catchers Chelidorhyns hyporanthae and Culi-
cipetn einereocapilla, remain exclusively in or about the underdood, scarcely
ever mounting above it into the larger trees,

The enhnen in these specimens was not black (as deseribed by Jerdon),
but the bill was green above, pale orange below.

139, Serieopnvs nUEROPYGIvs, Hodgson.

142, T yprocissy ALRTROSTRIS, Shaw,

The commonest hornbill here : another large one with a red hend, pro-
bably hyticervs plicatas, was =een in the Dikrang valley but not shot.

1o
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149, TParronsis cyaxoceeiratvs, Lin,

Narainpur. The same as the L. rosq of former listza. -
® W52 g PaLroRsIs MELANORUYSCUUS, Wagler, /‘/

Comumn in the tea-ganden ot Harmuit, ;

157. DPicvs Macer, Vieill

171, Gecixes storonatvs, Hlvih,

From the Toeral sl noar 14

Hine mikh.
2, GECISUS OCOTPITALIS, Vigora.

173, Cur

176, Vexuaa rrnpuorss, Hedgson,

Shenerorh Peak.

Bill pale vellow ; legs dull dusky green ; irides dark dull ved

157. Geowsvnrs omaxtiy, MeClelland.

This is called © Kowria™ by the Datlas.

175, MicrorTERsus RUFIFoTUs, Malhebe,

This is the AL plaioceps of Former lists.

157. Sasmy oclRacks, Hodgson,

192, Megarzuva Hopesoxi, Bonap.

195. Craxors Asiarica, Latham.

186, Mroarzsma Frasguw, Blyth.

907, HIEROCOCCYE SPARVERIOIDES, Vigors,

Young female,—Dikrang valley. V\

92148, Cesrrorvs Bexcaivessrs, Gmelin,

Young male. =+
« 903 ARACHNOTHERA MAGNA, Hodmson.

299« Frmoryes Nrearessis, Hodgson.

Shengorh Peak, at G000 £, T have always found this honey-sucker

L VSOPILEGM A cHLoroLopunrs, Vieill

mnzing hicher than any other of the genns,

931, JETHOIYGA SATURATA, Hadgson, .

Commmon in the Harjili,® and along the outer sandstone range,

#15,  Certmoa piscoror, Blyth

The specimens from the Dalla hills agree perfectly with examples in
the Indian Muoseum, Calentta, with which I compared them, T give the
description.

Head black with a medial pale ochreous streak and another over the
eve ; back streaked with pale ochre and dark brown ; upper tail-coverts
ferrnginous ; tail rufons. Chin and throat dull pale brown ; belly paler ;
under tail-coverts pale rusty ; primaries black with a pale ochreons Land,
with subterminal spots and terminal spots on all except the first three;
coverts black and spotted.  Bill Black above, raddys benedli; lees homy.

L. G:0; W. 275, L. 30, t. 'G5, Bf. U35 inchics.

& TaH, n ravine in the local dialoct.
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261, Sirra aossavoweovestits, Blyth.
I obtained several of this species in the lnvge trees that have heon Toft

standing o the tea-garden at Havmuttn,  They were hanoting the holes

in the stews and preparving to commenee breeding,  The tail is very square
in this species,

253, Srrra roratosa, Blyth,

Was oceasionally scen and two specimens were secured under Tortipiitiy
Peak ot about 5000 ft.

253, Dexproenina rroxtTazis, Horsh
Acconling to Mr. . B. Sharpe (* Stray Feathers’, Vol. TLI, p. 436),
son's name coralline, frontaliz Twing  the

this bird will stand uwnder Ho
Makyan form, which is distingnished by the pure white colour of the throat,
254, Urvra Erops; Lin.
258, Laxivs TEPRROXOTES, Vigors,
263,  Teenpovonyis reELvica, Hoedzson.
Darpang pulla at the base of the outer hills.
268,  Vouvecrvona MeLaxoscursrrs, Hodgson.
270, Guravesrvs Aacer, Lesson,
271, I'ericrocorvs seEciosus, Lath.
. Pericrocorvs mnevinostmis, Vigors
275 b. Incrrnrs caTneers, Swinhoe.
Aszam binds agree very well with thesze from China, save that the fail
is rather longer. “This is incloded in my Former list as 0. Toigus, which

is Lhe title of the Juvan form.
250, Ihneecres rrepnoprs;, Hodoson,
2820 Omavrrrd mxea, YViellok
Harmuetti and Dikrang valley.
253, DBurxosy ememirer, Teomm.
In non-lrecding plumage (Dee.) on the Niosi ridge vear Tanir Peak, o

-

good many seen,
251, Inssevvrrs eraxpis, Gould.
56, Cuommry HorTENTOTA, Lin.
Irides dark reddish brown ; legs and feet hlack,
2580, TeniteEr APFINIS, A, Hay,
991, Lercockncy anmicormis, Vieillot
28, CHELIDORYNSX HYPOXANTIA, Blvth.
Very comnion,
295, CULICIPETA CINEREGCATITLLA, Vieillot
U1, Evurias meraxors, Vigors
*3l3.  Cyonyis vsicoron, Blyth,
A sugle specimen of this rare fiy-catcher was obtained i the Dikmng
valley,
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415 Wrinrava Macenroonry, Burton

316, Nrovrava onaxos, Blyih,

Bhengorh Peak, at G000 EE. ‘\

419, Sremia sreoeuiara, Hodgson,

A male from Tordpilt Peak, and a fomale from the Dikrng valley.
T observe that this fownale differs a good deal from the deseription of thie
male, which alone is given by Jerdon. Above she is similar thronghout,
except that the fromtal band is absent, there being a very slight pale ey
indication of it. The throat is grey in lien of black ; breast and abdomen
dull white, the flanks olivaceous.  The rufous gorget iz very pale; indeed,
there is only just an indication of it.

23, Envruposrenya LEUCURA, Gmelin.

Trides dark brown,

Harmutti tea-garden,

343, Myrornoxus Tranmmxexrrr, Vigors.

34. Hryonomxis Nrravressis, Hodgson.

350, ZooTHERA MONTICOLA, Vigors.

Only one speeimen was obtained.  This has a very dark eoloured plu-
mage throughout, much darker than any other I have examined.

355. GEOCICIILA CITRINA, Latham.

266. Trmous (Prawesticus) ruscarvs, Pall

Shot at Harmutti. *

378, Paninoxonyis FLavimostnis, Gounld ea”

Ouly in the high grass of the low plain country skivting the hills.

#3750, Surnmony Darraexsrs, Godwin-Austen.  Plate 111

I deserilied this very interesting little bivd in the Annals and Mag, Nat,
History for December 1575, 1 give below a copy of the original deseription,
together with some aceount of the habits of the genus, which ave quite parine,
It is closely allicd to 8. Meniperensis, Wald, and G.-Aus., deseribed in * The
Ihis, 1875, 17 250, The difference between them 15 most marked on the under
gide, the chin being grey in the Datla bivd, paling on the upper breast and
belly to dull yellowish white, while in the Munipur and Nigd species the
chin and throat are deep black, fading to grey on the breast and thence
into the white of the lower tail-coverts. There is Dbesides a marked
difference in size, cspecially in the bill and legs; this new form being the
smallest of the zenus now kuown.

Dese— Above; erown of head chrome-brown, back and rump rusty
olivaceous brown ; tail very rich rusty brown, paticnlavly near the Tase;
frontal band, passing over the eye to the nape, black ; a white eircle round
eve, with a moustachial streal ]m-k.-ailt;.; down the #ide of the neck of the
game colour; ear-coverts grey, surmounted by a small streak of golden
yellow, Clin grey; breast and belly dull sordid white ; under tail-cove
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white ; flanks groy.  Shoulder of wing olivaceous ; primaries black, rufous
at the base, forming a band, the owtermost edoed white ; their coverts
black : secondaries grev, edmed vich rufous on the outer web, with o narrow
white edging to the inner. Irides dark brown ; legs and feet pale grey ;
bill neutral groy,

# L. 3:25, W. 175, T, 210, t. 0:62, BE. 0-25 inches.

“ Hab. The bamboo nuderwood of the forests at S000—7000 feet, first
abtained on the slopes of Tordpitd Peak in January,

* These curious little birds associate together in large flocks, making an
inecssant sharp twitter, They are most active, Hitting rapidly about the
folinge of the bamboos, of whieh the underwood is principally composed.
They were the most fearless birds 1 ever met with, perching on twizs with-
m 4 conple of yards of one’s head, so close that it was some time before T
could fire at one without the certainty of blowing it all to picees, and two
specimens obtained I had to throw away. The bright-coloured top of the
head, set off with its black coronal edging, is conspicuous as they fly and
hop about the Tranches."

#3582, GRAMMATOPTILA STRIATA, Vigors.

This was a bird scen and heard more than any other at about G000
feet in January. It was particularly abundant under Torfiplita Peals,
associating in large flocks, their note a chatter mingled with another call
somewhat simulsting the low quack of a duck. On examinafion of soveral
birds they proved to e froit- and seed-eators solely, but inseet life was atb
the time very searce. Irides red brown ; legs and fect pale grey.

L. 10:5, W. &5, T, 5:75, . 175, BF. 0'95 inches,

1 have noticed in these forests that many species of gregarions bablling-
thrushes associate together, and T have seen as many as three in the same
large and numerous flock.  The large and noisy white-crested balillers
(Garrulox leucoloplius) often have other species in their train, mmong
others T once shot Pomatorhinus ferruginosus. The same habit is to Lo
observed with many of the Liotriching : for long distanees not a bind is to
be seen or heard, all is as silent as if no life whatever exizbed + when _-j].“ll,il_'"l.}r
one comes upon 4 whole assemblage of birds, all actively fecding and an
ineessant ehivping and twittering are going on on all siles ; they pass on
through the forest and all is still again.

g5k GuorpsoruYscnvs nUernes, Blyth.

One specimen possesses an ineipient collar, but differs in no other
respect.  Mr. Hume has separated this phase or variety of colouration under
the specific title of G. forguatus, but T doult whether =0 small a varigtion
however interesting and worthy of record is enough to entitle the bird to a
distinetive title.  Lord Walden has rearked to me that the collar probably
denotes a full stage of plumage,



! H. 1. Godwin-Ansten—List of the Binds collected [0, 2,

355 Provonins Sovexsis, Chaoelin

386 o, Pyoronins arTmosrris, Jerdon.

Is this bird I at first considered 1T had gob o new - Epecics, bt it
acrees g0 well with Cheysomae altivestre, Jerdon, deseribed in the © Ihis’
1562, g 22, that I do not lwsitate to identify i, although Dr. Jerdon's
Lird is deseribed as from Thayet 3yvo on the Tevawady, Burmah, where it
haz not asain turned up, notwithstandine that this plaee hias sinee been well
worked by Mr. Oates, Captain Fielden, and others. Althowgh the paper
in which Dir. Jerdon des

vibes C) aftirosfve purports to be exclusively one
on binls then lately obtained by him in Burmal, yet T am inclined to think
that he way have had before him one or two specics from Assam,  Pwice in
the paper (pp. 19 and 28) he writes “ Brahmaputra River” when he should
have written ** Irrawndy™, zo that there is just the possilility that P, effiros-
frie was from the same conmtry where © found it so abundant, vet Dy, Jerdon
in 1862 had not visited Assam and did not do so until # 1865.%  What has
become of Dr Jerdon'’s type specimen I eannct ascertain, bub the heary
frontal band and peeuliar short Lill are conspieuous charvacters ; it will be
very interesting hereafter to compare altirvestre from Burmal, should it ever
turn up there.  As slight differences may exist, I give a deseription of the
Aszam hird, which I found to be by no means uneommon in the grass of the
Bizhnath plain, T first shot it from off an elephant near the embouchement
of the Burroi River, and altogethor seourcd four specimens, one of which,
with many others in this list, T have sent to the Indian Museun, Caleutta.
1t is in every respeet a true Pyeforhis.  Jerdon says very. rightly, it may
be on only a cursory glanec mis

akeon for Pye. Siaeases, but on o more
attentive examination, or on eompavison with the latter, its distinetness is
at onee apparent.t It s a difficalt Livd to shoot, its halits being 20 very
skulking, and when ence frightened it will not rise again, It isalse a much
more solitary lird than P. sinensis, which associntes in considerable Mocks,
and I vever found more than twa or three towether,

Dege—Above darle roddy brown, brightest on the head, primaries, and
outer edging of the tail-feathers ; frontal band, over the eye, and eav-coverls
hoary ; in some specimens less white is mixed with the dark grey than in
others. Clhin pale grev, merging sradunlly on the breast into pale rasty
ochre and on the flanks, Lelly, and under tail-eoverts into Fervuginons,
Irides (very narrow) pale sienna; orbits yellow ;. Lill radidy brown, pals
rudds below.

L. 6:25, W. 245, T. 38, t. 1'08, BE. (12 inches.

" Bince writing this 3r, W. T\ Blanford says fin epfor ), *T1 vememlor secing
the specimen at Thayot Myo. T was Ghore with Jendion, you eow.™

4 AMr. Hume (in “ Stoy Foathors', Vel ITL po 113) refors 1o altieaafse, bul- tha
Yirds e had under review were evidently, as he says, nothing Lol 2% St
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The Bill is more eurved, highor, and shorter than in 8o gz, in which
IO OVer 11. 18 e ]I 1s 1 ack,

g58.  Ancreer Nivanessis, Hodeson,

o, Trvmpisvs Gavoessis, G-Austen,

I was very Forbunate i oblainine a seeond example of this new Tied
and eéan now add the colowration of the =afl parts and dimensions from the
flesh, those ﬂu ady given (). A 8 I, Vol XLILL page 160) having hee

taken |1\.u|l a o 'I'I]l i -'| T,

Li 5:5, W, 2:5, T. 24 t. 1'15, Bf 0'G3 inches,

Tridios red :|~m|.u| : ]u-:_:.- very pule fleshy,

Procecding through the dense nmlerwood in the Dikrang alley, 1
eanght sichit of this bind on the narcow path about two yards from my foet,

and at the fivst glunee took it to be o small vodent. Tt was most fenrless,
and made no attempt to fly off, but caueht an insect while T stood and
watched if. I had to step baek several yards before T could shoot it with-
out blowing it to ptoms,

S8l Seracnvems ¥tanteres, Hodgson,

From the jungles near Harmutti, near the base of the hills,—eommon.

S0l Sreacuynins Ll]l.ia.-l...'l._, Hodgson,

Bhengorh Peak, :

895, Mixonxis rvpricarmina, Tiekell

S8 ¢, Trixtarry, Bexeankssts, G.-Auosten,

400.  Poarstoritrscs. Ruriconns, Hodgzon, var,

Dafla birds arcwimilar to those from Darjecling, but do not agree with
those from Nipal and the Naga Hills, the former being very much more
ruddy throughout and darker olive above, The most striking difference lics
in the size of the legs and in strength of the toes and elaws.

Dimensions—Daila and Darjecling, t. 125, hind toe 140, claw 0:G0 in.

Do, Nipal, t. 1'03, PR 1 Crrds R Y P
*-ll'rl PoMATORNINUS FERRUGINOSUS, Dlyth.
# Pot gongor™ of the Daflas,

This handzome scimitar-babbler fppeared very numerons wnder Torii-
piith Peak, about 5000 feet. 1t is gregarious, but nob a noisy bird, utter-
ing only a faint chirp.

Trides pale g "mﬂ1|i='h yellow ; Dill erimson ; legs dull green.

T 875, W. TE 42, t. 1-3, Bf. 110 inches.

Jei, l'i.r'-l.-..Tn.rT:Irr\l.r, e sricrrs, Hodgson.

405 &, Posmatomiusvs uyronrreos, Dlyth.

The specimen obtained is larger tharany I have from the hill-ranges
south of the Brahmaputra. but agrees in all other respeets.

7. Garrrnax LercoLopnos, Hard.

This was found to be as numerous here as in other parts of the il ja-
cont hill-states, -
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$09) o, ﬂ.':m:rl.w avnants, MeClelland.

From Borpani in the Dikrang Dhan.  Appenrs never to rango ligher
than 2000 feet or so. It is o rare bird, and I only shob two specimens,

412, GARRULAX PECTORALIE, Gould.

413, Gannvrax soxtniaen, Hodeoson,

“ Pordir or ¥ Puricki” of the Dallas,

416, TrROCHALOPTERUM CcURYsoPTERUM, Gould.

Solitary, in pairs.  Its call low,

Shengorh Pealk, 7000 ft, in Felbruary.

L. 90, W. &5, T, 385 ¢ 15, BE 077 inches.

420, TrocmanorreRvM squadatuar, Gould.

421, TrOCTALOPTERUM RUFIGULATE, Gould.

Thaila examples agree with those from Darjeeling.  TIndividuals differ
in the colonration of the wing-bar: in all Khdsi and Giiro birds and in one
from Darjecling this is concolorous with the coverts, eix., olive-Lrown, the
lores sometimes rufous, The normal colouration ( ? full) is pearly groy
on the breast and white in front of the eyes. Khisi examples have the
rafous of the chin extonding well down on to the breast,

T. 90, W. &6, T. 40, t. 148, BE. 076 inches.

3ill grey above, very pale yellow below ; legs and feet very pale horny ;
irides very dark purple-ved.

Found associating in pairs, shy and not easy to find in the underwood,
Their call is a sharp, monotonous kind of chirp, as they answer cach other.

427, Actisvns Eoenrroxt, Gould, -

The specimen shot on Shengorh Peak is much more rufous than the
Khisi bird; this has led me to look at the series ab my disposal with more
attention. In my lirst list of birds (J. A. 8. B,, 1870, p. 105), the latter
iz recorded as a variety. I nofed at the time T shot the livsh gpecimen ab
Asalu that it did not aceurately agree with the deseription of A. Eyerfons
in Jerdon's * Birds of India', and Dr. Jerdon himself, on my subsequently
shewing him the bird, agreed that there were differences, but we had then
no Darjeeling specimens to compare” it with. I mentioned the points in
which the Khisi bird differed and I now see that not the least important
of these is the distinet difference in the colour of the shounlder of the wing,
the back, and the ramp ; which is an ochrey olivaccous, but in the Dafla speci-
mien it is red-brown as given by Jerdon for the same parts of true Egerfoni.
All the birds (and 1 have a large series from the hill-ranges south of the
Tralmaputra) are identical, and so distinet from the Egertoni of the Eastern
Himalaya that they must reccive a specilic title, which I propose should
bo A. Khasiane, or, as 1 would rather designate mces differing  lika
this =0 slightly from an older well-known form, A Eyertoni, Gould,
var. Khasiona ; and in like manner we might indicate the relations of

o
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such forms as Triehastoma minor; Hume and Mieroperdie Biewitti, Hume
by calling them 70 Abbotti, Blyth, var. minor ; AL erythrorhyncha, var.
Blewitti ; and the same might be done with several other &losely allied
Bcies.

427 b Actisvna Davnaessts, Oh-Austen. Plate IV,

Among the birds collected one of the most interesting forms is the
Aetinura deseribed in ‘ Annals & Mag. Nat. Hist.' for November 1875, and
of which the original deseription is repeated below.

“As might be expected, its nearest ally is 4. Nipalensis, Hodgs.,
the colouration above being very similar on the back and tail, but with
less rufous barring. The crest, however, is quite different ; and in this
respect the species approaches A, IWaldeni from the Naga hills, on tho
south of the Brahmaputra valley, only that the erest is far fuller. The
general blotchy streakiness of the throat and breast is also a mark of con-
nexion with 4. Waldeai. Oncomparison, it is scen that Aetinure Dafleensis
bears the same relation to 4. Nipaleusis that A. Waldeni does to A. Egertoni.

* The genus is a very well-marked one ; and we can now record from
the Indian region five species (including . Ramsayi from Tonghoo, in
Burmah, described by Viscount Walden in * Ann. & Mag. Nat. Hist. for
June 1575), viz. :—1. A. Egertoni, Gould ; 2. A, Nipalensis, Hodgson ; 3.
A. Waldeni, Godwin-Austen; 4. A. Daflacnsis, Godwin-Austen ; 5. .
Ramsayi, Walden. The last is a very distinet and interesting bird, a depar-
ture from the East-Himalayan type, but yet in every point & true definwra.

* ¥ Male. Above ; head ash-brown ; feathers in front spatulate, behind
elongated into a full crest, narrowly pale-edged ; the ash tint pales on the back
of the neck, and merges into the strong rusty brown of the back and upper tail-
coverts ; base of tail-feathers of the same colour, followed by four or five black
bars, and the terminal half all black ; the three outer roctrices tipped white,
with a slight tendency to barring on the extreme outer web ; side of head nsh-
grey,the ear-coverts with light silky reflections; shoulder of wing rusty brown ;
first primary coverts tipped with grey, forming a distinet narvow band, the
last (covering the first seven primaries) black, forming a pabch ; the prima-
ries are sienna-brown, the outermost edged with hoary grey, black on the inner
webs and extremities, and narrowly barred with black on the terminal outer
web ; secondaries evenly and narrowly barred black anid pale olivaceons umber,
Beneath ; the chin and throat pale dingy white, becoming a dirty ochrey
ash on the breast, with a blurry striation, particularly on the throat i llanks
and under tail-coverts rusty brown ; tail beneath ashy black, the outermost
feathers distinetly barred. Bill dark horny ; legs the same 5 irides— 7

“L. 75, W. 35, T. 32, t. 1'3, Bf. 0:68 inches.

“ Hab. In high forest at 7000 feet, and first shot on Shengorh Peak
in February.”

11

[
|
I




s H. H. Godwin-Austen— List of the Bivds colleetod Cive 2y

430, Stmia ricaotnes, Hodgson.

Its range appears to extend up to about 8000 ft.

430 7. Simra pvronenns, Ge.-Austen,

T obtained soveral specimens of this binl on the slopes of Torfipiti
Poak at about 5000 ft, It was first obtained by me in the Nigi Hills,
and it was interesting to find it extending to this side of the Assam valley.

#1992, Maracocinovs TErkicolon, Hodgson.

I have never got this bird on the south side of the Brabmaputra or i1
Cachar, and T did not see many even here in the Darrang distriet,

437 ¢ Maracocmoers (LAYARDIA) RUDIGINOSUS, Gn-Austen

It was a great pleasure to find this bird again and in Assan, so far from
the locality in which it was [liest discovered by me in Munipur. Beating
through some grass for florikan, near Helem, in the Darrang distriet, somoe
ruddy birds were flushed which quickly hid themselves low down in the stufk
and could not be driven out, although the elephants were put through and
through it in every direction. 1 suspected they belonged to the above spe-
cies, but they were far more wary and concealed themselves more than those
I had seen in :'l-[uhipui'. Several times afterwards similar binds were pub
up and a snap shot was obtained off the padd of the elephant as they seudded
along for a few yards and dropped completely ont of sight into the thick
grass. The chase at last became quite exciting, as I was determined to find
out what they really were.® At last coming on a numerous party in an
outlying patch of grass, 1 dismounted and, sending the elephants to be put
in at the opposite end, had the piece beaten up towards me ; as the birds Hew
across an open space where the grass had been burnt, I managed to secure
a couple and so elear up the doubt that hung over their identity. 1 after-
wards obtained, with the assistance of Mr. AL J. Ogle of the survey, two or
{hree others. From the back of an elephant, they afford a most diflicult shot :
the ilight is jerky, and unlike other grass haunting species, these birds very
seldom when driven perch on the higher stalks before settling into the cover,
but shuffle right down into the latter at once, and thien confinue moving
through it very rapidly and out of sight, so that in a few minutes they are
yiirds distant from the spot at which they originally alighted,  When hunted
in this way, they separate also and straggle in all directions ; which adds
to the difficulty of finding them again. 1 found it a far better plan not to
waste time over them, but to beat on again for ancther flock.

439. Cparorues Eapner, Blyth

440. Mpoarvnvs eanvstis, Horsfield,

444 HypsIPETES PSARCIDES, Vigors

The species in my former list, (p. 106) is this, not If. coneolor,

418, Hesixus Fravavs,. Hodgson.

449, Arcvnus sTRiaris. Diyth,

Torapita Peak, January.
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451, Cmrsiaer praveonvs, Gould,
A very abundant bird in the lower ground about Harmutti and Harjuli.
460 ¢, Orocomrss moxticona, MeClelland,
Thiz bulbul was o very abundant bird in the low country.
466, Puvironsrs Hawowrektr, Jurd, and Selby.
465 Toma Tyrnmia, Lin
468 Pyexoworvs pyares, Hodeson,
47k Onronvs Teann, Vigors.
477. Myroumina LeEverra, Hodoson.
On Tordpiti Peak. This gunus should cortainly  be placed vear Nil-
_fu'rr?.
#1905, Ruricinrn Hobosoxt, Moore,
H00. Huricinia avrones, Pallas,
805, RuriciuLa FUniciyosa, Vigors.
Dikrang valley.
506, CHTMARENORYNIS LEUCOCEPHALA, Vigors,
Dikranz valley.
573. Canniore recronrarnis, Gould,
Dikrang valley.
530, OrTHOTOMUS LONercauns, Gmelin,
Narvainpur and Harmutti—in plains,
032, Prixia PLAVIVENTRI&, Delos,
Yery numerous in the shorter grass of the Terai and on the Bishnath
plain.
#5341, Privia sociarnis, Svkes, small var.
This little bird was the most numerous wren-warbler in the Dar-
rang District, and T shot® loge sevies of it
I generally found them'in the patches of shorter grass near the foot
of the Dafla Hills from the Burroi River to the Bishoath Plain, assoeiated
with P, faviventris, Grominicola Bengolensiz, and Pyeforkis allivosivis.
Their pale rufons breasts and grey backs distinguish them at onee from other
speciesdirectly they rise out of the grass; they then fly with a short jerking
flight a short distance, settle on a stalk for a few seconds, and then drop into’
the cover beneath.  The specimens abitained are cortainly smaller than those
of P. spcialis from Southern India, but I see little or no other distinetion,
L. 525, W. I'7 to 1'8, T. 275 to 25, t. 072, Bf. 04 to 018
inehes.
Irides bright reddish brown ; legs pale lesh-coloured,
D, Jerdon's measurements of the wing and tarsus greatly execed the
above, Wine 21 and 0 in, respectively,
#5345, Prixiy Srewaers, Blyth,
Oue example of this species was obtained on the Bishmath plain,
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59 o, CIsTICOnA MELANOCEMUIALA, And,

539 b Crsticony Mesirvnessis, G.-Austen.

542, Guavrdicona Dexcanessis, Jerdon,

Very abundant on the Bishoath plain,

Bill nearly white below, dark horny above ; irides red-brown ; legs
and feet pale fleshy.

L. 6:0, W. 2:25, T. 8:1G, t. 00, BE 05 inches.

St Deyymerrs toxaicavpares, Tickell

5655. Puvrroscorvs rrscatvs, DBlyth

Only found in the woods of the Terai.

561. Puxiroscorvs arersis, Tickell.

Only seen in the plains.

572, Anunonsis xawrmoscurstos, Hodgson.

578, Avmonxis casTaxrocErs, Hodgson,

Harmutti,

655. HEestcrvRUs nnracvnatus, Hedgson.

Dikrang velley.

L. 10:0, W. 40, T. 5:5, t. 1'3, Bf. 0'S inches.

#586. HeENICURUS SCHISTACEUR, Hmlgsnu.

Several specimens were obtained in the Dikrang valley. Leaving the
main stream and proceeding up the bed of any of the small tributaries, al-
most the first bird seen would be a pair of this species, flitting with their
peculinr jerking flight and settling a short way up sbream on the gravelly
bed. When disturbed by a shot they fly into the dense underwood and do
not shew thenmiselves again. Another pair would soon be found higher
up.

Trides dark umber ; legs fleshy white. .

L. 10:0, W. 89, T, 5:5, t. 1-15, Bf. 0-7 inches.

#587. Hesicvnvs Scovinerr, Vigors

I first became acquainted with this very diminutive representative of
the genus on the Dikrang River, where it was very numerous, flitting about
the large rocks and boulders. It is not such a lover of confined overgrown
ravines as its much larger allies recorded above.

Trides very dark brown ; lers and feet white ; the two outer tail-fea-
thers pure white, not tipped black (conf. Jerdon).

L. 75, Wi 275, T. 20, t. 0-85, Bf. 042 inches.

558 0. Hexrcrnus Sryessis, Gould, Birds of Asia, Pt XVIIL

The Dafla specimens have been compared with typical B, Leselinanlfc
from Java and with B Sinensis from China, obtained by Swinhoe, The
frontal patch, as noticed by Captain Elwes in his revision of the genus
(¢ The This' 1572), 1s not a relinble charaeter, and the only distinetion appears
to be that of size, the China bird being altogether larger. My specimens
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again are markedly larger than . Sinensis especially in the Lill; which
removes them still further from the Javan mce,

L. 10, 'W. 39, T. 55, t. 1'15, Bf. 0-7 inches.

#5390 o. Moracrira Hovesoxt, G. R, Gray.

If really distinet from AL Luzoniensis, my specimen is evidently the
above ; it was abtained at Tezpur on the 27th November.

Dese.—Above ; all sooty black, more velvety on the head, this colour
extends round the sides of the neck, enr-coverts, throat, and moustachial
streak from the gape; shoulder of wing a paler brown-black ; quills and
sceondaries  brown, white-edged, the latter strongly so; the primary
coverts very broadly edged with white, 20 as to form a wing-band; o broad
frontal band extending over the eve as far as the posterior limit of the ear-
coverts, white; white also on the loves, chin for half an inch, and & nar-
row line under the eye, this colour has a tendeney to replace the black on
the throat and sides of the neck ; abdomen and outer tail-feathers white
the latter with a very narrow black edging near the base of the inner wib,
the next pair also white with a broader edging extending nearly to the tip.

®502. CaromaTes MELAXOPE, Pallas.

593, DBupyTes vinrors, Gmelin,

Got in December at Narainpur,

096. Preastes aainis, Sykes.

Numerous in the Dafla clearings, attracted by the millet-crop which
was being cub in December.

GO9. PremyTumnss ERTTHROPTERUS, Vigors.

L. 65, W. 84, T. 1-8, t. 11, Bf. 058 inches.

Bill beneath greenish grey ; legs pale flosh-coloured ; irides umber,

*612. Crria Nrpavessis, Hodgson.

(Pdting, Dafla)

It was quite a pleasure obtaining this bird for the first time on account
of its peculiar and beautiful eolouration, as well as the very great différence
between that of the males and females, Mr. Lister, attached to the survey
party for the purpose of forming a botanical collection, was the first to
bring it in to me, he having shot four one after the other out of a large flock
on the same tree, the birds being apparently quite scared by the report of the
gun and not flying away. It is well-known on the Dirjeeling side, but T
have not yet met with it south of the Brahmaputra. The males besides
their different eolouration are rather larger than the fémales,

& L. G675, W. 365, T. 27, t.1'15, Bf. 0.68 inches,

¢ L.6:50, W. 3:25, T. 2492, t. 1'10, B, 057

Irides umber-brown ; legs and feet yellow,

G15. LIOTHEIX ARGESTAURIS, Hodgson,

616. Siva sTRIGULA, Hodgson.

]
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G17. Siva cxasvrortirs, Hodgson,

G19 @ Avcrere counanrs, Walden,

Is very probably Minle rufogularis, Mandelli (¢ Stray Feathiers!
Vol. 1, p. 416) and specimens from Darjeeling must be compared.  The
species were deseribed by the above gentlemen about the same time.  Should
the two prove identical Mr Mandelli’s title bas priority. It is pretty
numersus at about 3000 £t in these Lills. Mr. Mandelli's single speeimen
camo from the Bhitan Doars. I consider the species to e a Minle.

Dimensions in the flesh :—L. 50, W. 2:3, T. 22, t. 0D, Bi. 044 in.

#6109 4. Mvoa Maxprourn, G.-Austen,

Described as below in the * A, and M. N. H.' for January 1870,

# Above dark olivaceous, tail brown ; forchead rufous, merging into
the olivaceous brown of the top of the head ; a white supercilium eom-
menees from above the eye, and exfends to the neck, merging into some
gtreaky buff and black fenthers behind the cav-coverts ; a black band sue-
mounts the white one, but does not meet the black loves ; enr-coverts sooby.
Chin, throat, and upper breast buffy white ; sullied white on abdomen, flanks
olivaccons. Irides dark red-brown ; legs and feet pale fleshy ; bill grey-
brown. Feathers of the head scaly.”

1. 55, W. 22, T, 25, &t 0:05, BE 045 inches.

T named this bird after Mr. T.. Mandelli, who has so suceessfully work-

ed the ornithology of the Sikkim Hills, and who has deseribed a near ally of

this species, Since forwarding the communication to the © Annals’, T see that
My, Hume (in * Stray Feathers’ for 1874, p. 447) has deseribed o Proparis
under the title of dubius which is so like my bird, that I am inclined to think
the two will prove identieal, in which case the specitic title Mandellii will
not stand, but T should eertainly not place it in the group Proparus, as it
is in every respect similar in form to Minle fgnotineta and A casteniceps.

Wherever T have found this and Minle collaris, the whole country has
been covered with forest, and I should certainly not call them reed- or grass-
haunters. The Liotrickine group is aleeady too much sub-divided and 1
would not recommend the adoption of another genus for these two spocies
as proposed by Mr. A. 0. Hume under the title Sclaniparus.

#3211, Propanvs curysavs, Hodgeon.

This very lovely tit was got on Shengorh, out of a numerous Hock
that passed through the trees near the camp.

1. 39, W. 20, T. 19, t. 08, BE 03 inches.

323, Ixveus Fraviconors, Hodgson.

Shengorh Peak,

621, Ixvrus occreitavnts, Blyth.

G625, Youmrxa steniuestoy, Hodgson,

Shengorh Peak.

Ay
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630, Henrorxis xastnorrves, Hodg=on.
£ Harjuli 3000 ft, up to TorGpitd Peak.
G15. Pirvs Nriranessis, Hodgson,
& $ The einerens of my former lists is shewn to bo the Javan mee by Tord

Walden in the * List of Bieds of Burmah’, p. 112,

647. Drevprocirra Hnranaxaxa, Blyth.

GG0.  Corves crraixarrs, Svkes,

Large nambers were attracted to Narainpur on the formation of the
. eamp there.

G63. Conrvrs sereypess, Vieillot. (C. rwevercos, Hodgson).

In the camps of Narainpur and Harmubti only,

673. Sissa Ciisexsts, Bodd.

“ Pilitel” of the Dailas.
= G78. Desprocitra FroxTanis, MeClelland.

653, SrunxorasTor cosTRA, Lin.

638, Temesvcnrs Miniparicvs, Gmelin.

702, Muxia acvricavpa, Hodgson.

Seen only in the plains,

F06. Passer Isprcus, Jard. and Sclby, var,

723. Ervspiza AUnEoLA, Pallas.
: Fob. Mimarma Assamrea, MeClelland.
= F606. Aravpi evrLovry, Franklin.
' 773 a. CrocoPvs VIRIDIFRONS, Blyth.
- 770. Osmornerox Poayner, Blyth.

7581, Carrormics mxsroxts, Hodgson,
These birds were pretty common at Ne. 9 camp in the Dikrang

valley,
793. Torrre MEENA, Sykes.
Harmutti,

803 a. PoryrreEcTRUAr TreETaxTar, Lin.
Not so plentiful as in the hills south of the Brahmaputea, Mikir,
Nag, &e.
511 a. Garnoriasts Horsriernin, G, R, Gray.
Oceurs at the base of the hills.
812. Gaunvs rERRUGINEUS, Gmelin,
Found all along the Teri, bub did not appedr to be very abundant,
818. Fraxcoulsvs vinGamis, Stephens.
: Plenty were seen on the Bishnath plain,
K 823. OrrYGOR¥IE GULARIS, Temminck.
Very plentiful, in the high grass plains, near water, but far oftence
heard than ecen. They are very difficult to flush, and I have more than
onice, when sitting on the pad of the eleplant, seen them crouching in the
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grass close to the elephant’s feot and not rising until actually kicked
up. ;

825, ARDORICOTA RUPIGULARDS, Blyth. ﬁ
“ Pokhi" Dafla. ¢
This was the only specics obtained, and it wasaery common at 4000 feet
and upwards ab our camp in the forest under Toripiti Peak, and the Dafla
guides snared several. The Daflas, like the other hill-tribes, are clever ab this
art, and the mode of eapturing pheasants and partridees is simple and worth
deseribing.  As it is the habit of the birds to get down low af night into the '
warmer ravines and feed upwards along the crests of the spurs, they stop the
progress of the covey by a zig-zag barrier about 2 to 3 feet high, made up of
bwigs and short picees of bamboo sbuck into the ground, which is rapidly
formed and extended a short distance down the hill on either side. A nar-
row opening is left hove and there, generally at the re-entering angles, and B
in this the noose is set just above two cross sticks amd in the same
plane, at exactly the height of the bird’s breast. The noosc-string is made
of 4 thin strip peeled off the cutside of a Bamboo, and tied to the end of a
pliant stick, drawn down like a spring, and hitehed'into a saw-niek in a
bamboo peg, into which the flat form of the string forming the noose fits
close and accurately. All the materials grow on the spot, and in a fow
hours hundreds of barriers and snarves can be made and set, - The birds are \ i
often caught alive by the legs, and I had one thus captured for several days, 7 :
but it refused food and died ; it was probably in some way injured, for they
are not difficult bivds to keep in captivity, and large numbers are brought -
to Caleatta for transfer to Europe.

"831. Excarpictorra Cuovexsis, Lin.

#838. Sypueorrpes Bexoanessis, Gmelin,

Numbers are to be scen on the Bishnath plain.  In the early morning
they arc constantly on the move, taking long flights from one feeding
ground to another, and are then very wary ; as the heat inereases, they lie
very close and are often difficult to flush, and if the sportaman is on foot, I
they will hide and often elude him altogether. 1 found the best plan was |
to walk along about 50 yards in Front of the elephants when the gross
would admit of it.

§70. GaALLI¥AGO STENURA, Kuhl

005, GALLINULA clLoRopys, Lin.

917. MryorERia Asratica, Lath,

Often seen in the Darrang District, and T shot a fine specimen. T once *
gaw this bird breeding in the estensive marshes near Shushang, Mymen-
sing, in January. It had formed its nest on the top of a thick bushy mass
of trees about 30 feet high, which stood in the midst of a dense thicket
of a species of rose, so thick that the elephants could not push into it, and it
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was practically inaccessible.  The nest consisted of a very lurge accumula-
tion of sticks and reeds,
031. Duroripes Javaxtors, Horsficld.
On all the large wooded rivers and streams.
#0081, Lanvs mipipuxprs, Lin,
This bird, which Mr. Howard Sanders bas kindly identified, was shot

near the junction of the Dunsiri and Bralmaputra in December.  From

the colour of its bill and legs it rather puszled me, for T was well acquainted

with frunneiceplhale, which is a common gull on the above river. It is

interesting finding the laughing-gull so far up the Drabmaputra, at this
point some S00 miles from the sea.  Jerdon mentions its being abundant
at the mouths of the Ganges.

*D87. STER¥A MELAX0GASTRA, Temminel.

A very common tern on the Drabmaputra and its larger fributarics,
such as the Dikrang, as fer up as sand-banks oceur.
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IX.—On the Physical Geography of the Great Indian Desert with especial
reference to the former Eristence of the Sea in the Indue Talley ;=
wind on the Ovigin and Mode of Formation of the Sand-hills— By
W. T. Braxrorn, B & 5

(Regoived June 318t ;—Tead July 6th, 1876.)
CoxTrnTs,

Introduction.—Geological distinetion Dbetween the Indian Peninsuln and tho
neighbouring portions of Asia.

e

Zoological Relations betweon India and Afrien.

The Indo-gangelic Plain between Indin and the ndjoining regions of Asia,
Physical Chameters of the Desert.  Botiny and Zoology.

Distribution of the SBand-hills,

Evidence of subreeent Marine Action,  Salt ¢ dhandhs.”

Marine Mollusk living in Salt Lakes.

Former existence of an Inlet of the Sea in Eastern Sind.  The Ran of Kachh,
The Lini Basin.

10 Want of evidence of Marine Denudation elsewlhero in the Desert,

11. Nature and Origin of the Band-hills.
12
13
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=

. Eource of the Sand.
. Conclusions.
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§ 1. Introduction.— Geological distinetion between the Tndian Penin-
sula and the neighbowring portions of Asie—There is no tract of country in
India more singular in its character than that which is commonly known as
the Great Desert, lying on the eastern side of the Indus between Sind and
Rijpitama.  The peculiar nature of the region has often been deseribed, hut
there are still some points in its physical geography whiel appear to require
explanation, and which are not, T think, entirely eleaved up in the best ac-
count of the region with which I am acquainted, that given by Sicr H. B.
E. Frere in the Journal of the Royal Geographical Society for 1570, Vol.
XL, p- 181,  To these points, which chiefly refer to the avigin of fhe sand-
hills, T shall advert in the gequel.

The physical geography of & country is always intimately connected
with its geological construction and history, and from this point of view
the Great Desert i a tract of peculinr interest. It is almost a truism at
the present day to state that India proper has no geologieal connexion with
the surrounding countries. The whole geological history of the Tndian
peninsula, from the date of the earliest sedimentary formations, shews
searcely a trace of similarity to that of the Himalayas® or the countries
west of the Indus or east of the Bay of Bengml. Wherever remains of
sedimentary beds are found throughout the peninsula, of any age from the

* The only exception of any importance is the eccmrence of Damuda rocks in
Eikkim and Assum,
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dawn of organized life to the present day, they consist with but few and
local exceptions of rocks which have been formed, in all probability, on the
sarface of the land ; the only ease of o marine formation known to exist ab
a distance of more than 100 miles from the present coast being that of the
thin Cretaceous band at Bigh, Barwai, and elsewhere in the western part of
the Narbadda valley.  On the other side of the great alluvial plain Formed
by the Indus and Ganges all is different. Marine rocks of various ages
form the hills of Sind and the Panjib, the greater portion of the Himalay-
as and Tibet (so0 far az the mountaing do not consist of :III.':"i.:I:IlHIrlr'Iii.! rm_'l-:.-'-:ll,
the ranges southt of the Assam valley, and 4he hills of Arrakan and Bur-
mah, Only the later tertiary deposits in Sind, the Panjdb, Northern India,
Assam, and Burmah are, as a rule, of subatrial origin and aceumulated by
the action of fresh water, whilst in Sind there is distinet evidence that
the sen covered the greater portion, and very probably the whole, of the
country as late as the Miccene epoch.®
§ 2. Zoological Relations between India and Afrien—The curious
points of connexion between the existing fauna of India and that of Africa
and the Masearene islands bear out the idea of India having formed in past
times a portion of a great tropical continent. There also seems o probabi-
lity, as might have been anticipated, that at different geologieal periods the
~ distribution of land in this continental avea varied, and that different por-
tions were in union with each other. Leaving aside the remarkable evi-
denee afforded by the Mesoxoic (and Upper Pulwozoie ¥) floras, amongst
which identieal speeies have been found in Aunstralia, Southern Afriea, and
India, there appear to have been three distinet Tertiary and recent migra-
tions of African types into India, or perhaps it would be more corvreet to
say, that animals having aflinities with those now inhabiting Africa have
entered India in theee different gronps, two of which are older immigrants
than the other. The frst consists of the types common to the Malay
countries, India, and Afries, which form a very large proportion of the
fauna : such as certain monkeys and lemurs, the Tragulide, Ficerra, Her-
pestes, Menis, and Neetarinide, Dicenride, Oriolide, Pittide, Bueerolidaw,
Ploceine, Megalaimine, &e., &e., &e., Varanide, dgenide, &o.t  As a role
the African and Indian genern ave distinet, bnt excoptions oceur, as in Firep-

rit, Hevpestes, Wands, Zosterops, Vavanns, &, Many of these forms extend
to Australia.
The second group consists of forms common to India and Africa but not
/ found east of the Bay of Bengal nor yot in Arabia or Persia, such as dnfilo-
& - ~ pide (exclusiveof Guzella), Mellivara, Chicquera, Sypheotides (= Lissotizs),

* Records Geol. Surv, Ind. TX, p. 15,
t See for fuller details * Africa-Indien” by A, v Pelzeln in Verh, Zool.Dot. Ges,

Wien, 1875, p. 33.



515 W T Blanford-—Oa the Physivel Grography [No. 2,

Lhisaptilus, the family Cyelostomide, &, With many of these the gener
are difforent in India and Africa, though less frequently than in the first case,
or, which iz more to the purpose (for genera are often artificial, and depeud /'(
upofi humen faney quite as mueh as natural laws), the amount of divergence '
is less,  The thind group comprizes forms which are found in Northern Afriea
Arabin, DPorsia, and India, but which.do not extend to the Malay countries,
sch s Hypena steiobe, Conis anrens, Felig leo, . jubala, F. chaws, Gozella, ‘
Gerbillus, Plevocles, Pyrrhilawds, Cursorivs, Soxicela, &e,  In this case
the genera and very often the species are identical.  Many of the forms are
also found in the neighbouring portions of the boreal or pakicaretic region, and
their number diminighes in India itself to the castward and southward,
whilst but few ave found in forest. The forms belonging to this cabegory
appear to be recent immigrants.

§ 8. The Indo-gangetic Plain between Tndin and the ndjoining regiois .
of Asin.—Thus both from geological and zoological evidenee we have reason
to conclude that the union of the Indian Penivzuln with Central and
South-western Asinis of comparatively late date, and it becomes a question of |
great interest to ascertain so far as possible the evidence of their own condi-
tion in the later meological epochs afforded by the tracts of Hat country
intervening between the peninsular area and the surrounding regions.
These tracts consist chicfly of the great plains through which the Ganges
and Indus flow to the sea, and the surface is covered to so great a depth
by alluvial deposits from those rivers and their tributaries that very few
traces can be found of the geologieal history of the country. It has been L
assumed by some writers that this great plain remained part of the
sea long after the Himalayas had been elevated. This is not impossible,
but so far as the Gangetic
dence in favour of the view; and T think the idea is mainly due to the
Pliocene Sevalik deposits having frequently been considercd marine, whilst
it i= more probable that they are really of freshwater and probably subai-

aven is concerned 1 fail to see that there is evi-

rinl origin, for not a single marine organism has been deteeted in them,
whilst freshwater shells have been found in them in places.  Even withoub
entering into the question as to whether the whole Indo-gangetic plain has
been covered by the sea in late geological times, the question arises whe-
ther the Indus plain, in which we have the latest evidence of marine life, 1
has been thus eovered, 'This is a speculation of Mr. Andvew Murray, !
proposed to aceount for the presence of & dalphin in the Indus and Ganges,
and for the difference of the species inhabiting each. ® F
1

* Geographieal Distribution of Mammals, p. 214, Mr. Murray’s theory is brielly AN
the following. The dolphin inhabited an aom of the sea which beeame n lake i
through the vise of land, and which was gradundly renderil frosh Ly strenms falling into
it and cufting their way to the sca, first in tho direction of the Ganges, sccondly through
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During a reeent traverse of the desert, 1 have tried to find evidenee of

it2 condition m late ;;l'l"lll"l.'.';i'il] times, and altloweh the resalt 1= mainly nesa-

tive, some facts appear to point to a recent condition of things when the
sea did flow some distance up the Indus valley. At the same time T have
not met with any evidence in favour of the view that the great plain of
the desert has recently vmerced from the sea.  The route followed was
From the Indes near Sehwan, vii Umarkot in the Thar and Darkar distriet
of Sind, to Bilmir, awd thenee to Jodhpidir in Rdjpatana, returning from
Jodhpiir, vid Jaysalmir, to Rolod on the Indus.

& 4. Physical Chavacters of the Desert, Bﬂ.l".-n."gr il Zan.?gl.;,r_.:,r.-—-[r,;
18 as well before l.'!]h'l'[ﬂg Further into the subiject to Imi.ut out the ehief
peenliarities of the Great Desert. The term conveys an imperfect idea,
because the tract of country is neither barren nor uninhabited ; it is cover-
ed with shrubs and bushes in gencral, and in places small trees are found
moreover, although the population is thin, villages are scattered throughout,
and immense herds of camels, cattle, sheep, and goats ave kept and  pastur-
ed. The desert is, in fact, a great sandy tract entirely destitute of strenms
of water, and with but few hills of rock, and a lnrge portion of the surface
consists of sand-hills of considerable height and is known locally as Thae
(Thure).  When min falls, crops of bidjri (Holews spica) aro mised.  When
rains fuil, the population lives principally on the milk of cattle and on im-
ported cmin.

Throughout the sandy tracts the vegetation® consists mainly of four
plants known as Phay (Sindhi Lod) (Calligonin polygonoides), Bldi (Sindhi
Balkidsa) (Aderen .ﬁri'r?rn'cn'r), Lane (Anabasis -J.r;r.rff.fﬁurrrﬂ}. and Mert, o coarse
grass arowing in tufts,  Ldae, although very commoen in some places, is rare
or wanting throughout large tracts.  Phog and Bhiid are peculinr to the sand.
hills themselves ; Mars, besides abounding on the sand-hills, covers the large
sandy plains, which in many parts extend for miles. Tt is a conrse grass
with a hard woody stem, and appears to be one of the principal plants caten
by cattle and horses.  Another common plant on the sand-hills is K (Or-
thanthera viminer). Between the sand-hills Madir (Calotropis procera), Pili
(Sindhi Kebar or jir) (Seleadora Persicn), Kejri Cdeacin rupestris 2), Kivil
(Cappariz aphylle), Ber (Zizyplus fujuba), and a few other plants are com-

the Indus after the Ganges had been cut off from the Inke T another xise of Tand.
He considers that by this means a marine dolphin hes Lecome converted into Plefouiste
and then the animal hos Leen teansferrad o the second river after Teing eut off from
the first. The question of the ovigin of Mafeaiste it i3 unncocsary o discuss s thi
migration of the eriginal form from one river 1o the other has probally been due to
some of the tributary stroams, such a8 the Batlej or Japna, being transforred from cne
drsinage-area to the other.  This would be effeeted by n very triflling elomge of level,

* I am indebted to Dr, King for the idontification of these plantsi of some, s
Mevt, T unfortunately did not take specimons,
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monly found.  After min it is said that numerous herbs spring ap, and a
orass called Beidt (F Conthrus bifforns), the spiny seods of which have a
most unpleasant habit of attaching themselves to one's clothes like buvs.
Those seeds, divested of their spiny covering, are used for food, and are
made into a kind of brewd,

Az micht be anticipated, the desert fauna is poor, and in the sandy
tracts is entirely confined to animals which never requive water. Hymnns
are mek with in the more hilly parts but not, T think, amongst the sand-hills ;
wolves (Conis pallipes) and jackals are more common.  The only carnivor-
ous animal, however, which is universally found, is the desert fox (Fulpes
fewcopus) ; T Bengalensis is also met with, but less abundantly.  The caracal
(Lynr caracal) is said to be common, but the only wild eat I saw was, T be-
lieve, Felis torguata, and I never succeeded in shooting one.  None of the
larger earnivora are found, though a leopard may occasionally straggle across
to the hills of Bilmir ov Jaysalmir, The mammal of the :h,mt}?rw g,.;cm’!mr.e
is tho desert jerbon-vat (Gerdillus Iherrinie®), which exists in almost in-
eredible numbers, the whole surface of the sand-hills being dotted over with
the entrances to its burrows. Over thousands of square miles, the number
of burrows probably exceeds on an avernge one to every square yard. There
can scareely be a doubt that this little animal—which is a pretty little crea-
ture of a greyish tawny colour, with rather long hind legs, a rounded head,
and a long hairy tail—would in most countries furnish an important item of
food, for it is purely herbivorous, living chiefly on seeds and roots, Desides
furnishing Food to the foxes and wild cats, this vat is the prey of buzzards
and of many of the other raptorial birds. No other rodent is found in the

ennd-Lills: T did not even see a hare, thongh the Sind representative of the,

genus (Lepus Dayanns) is common in the hilly tracts, whilst the only
ungulate found in the Thar is the Indian gazelle {G’:::: Hla Bennetti).

Thus it may be said that the only common mammals of the sind-hills
are the fox, gerbil, and gazelle, and all these, 1 believe, can live without
drinking. I am certain that the two latter never drink. The birds
are more numerous. The common faleon is F jugger, but 1 believe T saw
F. sacer also. - Aquile fulveseens abounds in places and I met with Cireni-
tus galliens occasionally. Dut the wost common raptores ave the desert
buzzard (Buteo ferox) and kestrils. Vultures, Neophrons, and kites are
chiefly seen ubout villages. Owls are not common: I twice came across
flocks of the short-cared owl (Qus brachyotns); and I occasionally found
Athene Brakme and onee Scops Beneed,

The bee-cater (Merops viridis) is found generally distributed.  Swallows
are occasionally seen ; swilte (Cypselus affinis) are very local asusual.  Goat-

« G ergthrourus, Gray, spud Jenlon, Lot true &, ergthrvrs s a tllﬂ‘ﬂn nt" specios,
ool, Persia, p. 70

i
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suckersare extromely rave,  Shrikes are vepresented by Lendus labidora, which
is common and the only species noticed amongst the sand-hills. Dicruruns
albivictus, the common king-crow, is found everywhere, and two bulbuls
(Dtocompen lencatis and Pyeaonotus puesillis) ave occasionally met with, the
Iatter, contrary to what might have been expected, inhabiting the sand-hills
quite ns often ns the formey, if indead 1t be not the commoner form. The
striated babbler (Chadorken caudada) is very abundant everywhere,  Frankii-
st Buchanand isnot uncommon,  Drgmeeca gracilis isvave.  Sylvia curruce
i f]'uquun‘rI‘r seen, but both 8. Jerdone and 8. sene are of except 1onal eeenr-
renee.  The Phylioseopi are of course very rare in this treelessregion. The
common Seaicola is 8. picofe thronghout the whole desert ; 8. deserti 18
not rarve, but & dsebelline, so abundant in parts of Sind, keeps as usual to
the more fertile tracts. 1 saw 8. elrysopygia oceasionally, and it was more
common about the midille of March, when like other Swaicolar it was migra-
ting to the north. 8. epistholenea and 8. worio I only noticed about Jodh.
pir or between that town and Jaysalmivr, Peotincols Indica (v. rubicoln)
was oecasionally seen even amongst the sand-hills, P. ecaprate ouly in the
more fertile tracts,  Dhawnolia Cimbayensis was generally met with through-
out the region. A stray Metaeilla albw or Budytes melonocephalus was

now and then seen near wells, and the pipits were poorly represented by the
oecasional cecurrence of Aathus eampesteiz and A sordidus®
Larks are more abundant and the commonest species by far is the
finch-lark, Pyrehulowde melopewchen (P affinis, Blyth), the very existence
of which in India was scarcely known until quite recently. I was sur-
prised to find Iiefiea erythraptera by no means uncommon in the Thar,
although it is unknown in Sind.  Gwlerite eristate, Melanocorypha bima-
culeta, and Celandrelle brochydesiyle ave also found, the two latter in
flocks, The first is common, the other two far from rave. Posser indicus
oceurs everywhere of course, though preferving the neighbourhood of eul-
tivation. Gymnariz lavicolliz is nsually found where there are trees. T onee
or twice saw Binberize Hutfoni, but E. striolata is found on all vocky hills,
Munia Milabariee is common.  Ravens (Corvis cormr) ave seen everywhere,
the two common crows (O, Failloati and €. {mpudices) only about eultiva-
tion. Pastor rosews is occasionally common, even amongst the sand-hills,
but the two forms of maina (Aeridotheres tristis and . ginginianus) are
only seen about villages. Doves are represented by Thrtur Combayensis
and T wisorius, common everywhere, whilst the eommon wild pigeon
{Colwmba infermedia) breeds in all wells.  On the sand-hills T saw no sand-
grouse; they only oecur where water is procurable, but they oeceasionally
drink at wells: the only common species is Pleroeles exuatus, but P, arene-
* A, Jordowi, Finsch, o, grises-rifescens, Hume, 1 find Mr. Blyth was right in
uniting the Indian bird with the African form. : ;
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riwg and P, Sewegallug are met with in places.  The grey partridge (Orfy-
gornis Pondicer

it iz found L-1.'.L-l|'l1.'u']1|-|u_=, whilst the eresm-colonred courser
{(Cursorins gallions) ond the Indian bastard (Ewpodofiz Edioardsi) are pretty
generally distributed, :

The common binds in the Thar ave Faleo jugger, Tinnunculns aloy-
darins, Bulvo feror, Meraps vividis, Pyenonotus pusillvs, Lonius Iokforn,
Dierurns albivictus, Chatorkes eoundate, Sylein cuvenen, Sexicoln picata,
Phamnobin Cambayensiz, Pyrrhalande melaneuchen, Galerita eristata, Passor
Luificws, Aunie Malibaricn, Coreus eorar, Durtur Cambayensis, T\ visorins,
and Ortygorais Pondiceriana,

The only common reptiles are lizards and they appear for the mosb
part to hibernate in the eold season. The most abundant is  _deanfhodaely-
s Condoris ; 1 also found dgeme agilis very common between Jaysalmir
and Rohri, TIn the same district peculiar vermiform tracks abounded of a
small lizard which T have no doubt is Sphenocephalus fridactylus, but this
animal is noctwrnal and a burrower, and although T often searched for if,
I never succeeded in finding ib.  On more rocky ground T found Ophiaps
Jerdoni and  Aesaline pardalis, The only. harmless soakes which 1 zaw
were forms of Zemenis and Psammophis, and the only venomous specied
was Eehis eerinatus. No torfoises were seen or heand of.

§ 5. Distribution of the Sand-kills.—The sand-hills have a somewhat
peeuliar distribution.  They oceupy a large tract in Eastern Sind, extending
the whole length of the provinee, along the edge of the Indus allavium. Here
they are close together and form long ridges, running nearly north-east and
southe-west near Umarkob, and about novth-north-east to south-south-
west near oliri®  In the southern portion of the desert, they are suid
by Sir B. Frere to run nearly cast and west.  They are much higher to the
zouthward than to the north, but T saw none ::|rlu.'1}:|1"!1i:1g the heights of
400 to 500 feet, said by Sir Bartle Frere to be common in parts of the
desert.t The highest sand-hills which I obzerved near Umarkob, cannot,
I think, have exceeded 200 feet, but I did not measure them, so I may by
in error. 'This tract on the borders of Sind is the * Thar*—a name which is,
in the country, restricted to the sand-lill region. From the Sind frontier
to Balmir, althongh there are many sand-hills, they are far from being as
generally distributed asthey are to the westward, whilst cast of Bilmir they
are, for gome distance, only dotted over the surface, but they again become
Tnone j._;d_lum'u] before reaching the Liini river, and the hills, in this direction,
appear to form part of & sand-hill tract which stretebies-to the northwand

# The change in direetion is shown on the revenuo survey map, on which thy
gonersl course of the ddges is indicated.

% T wastold that the highest sand-hills are found more 1o the southward belween
Tmarkot and the Rao of Kachh/




1576.] of the Grent Indivin Desert, 03
or rather to north-north-gast in the dircction of Bikanir. The hills in this
tract are not in such recular ridges as they are to the westward, but here
also thev appear to diminish in height and to become more seatteved to the
north, Between Jodhpiir and Pokarn this eastern belt of sand-hills is only
about 10 miles broad.  From some distance cast of Pokaen to Jaysalir, and
amain for 50 miles west of Juyaslmir, the conntry is an undulating sandy
plain, but there are very few sand-hills. 1 have no personal knowledge of
the dezert |l\.lr[.||I.II.--I::,IT-::I]]I.IE'I'. :"'h[!"ttlln.lll of 'I|||_' :-tilll'llL-]l'-IH.?'C the i'ﬂlﬂ%ft"__‘n' "-'n'li'lli]'l
be a vast plain, slichtly clevated above the sea, and only broken by izolated
hills to the southward, hl'n' the somewhat more BRMercus ranges near Biil-
mir, by low plateanx of sandstome towards Jodhpir and Pokarn, and
Ly terraces of Jurassic sandstone and limestone around Jaysalmir. The
Lilly regions are less sandy ; pecasionally even torvent-beds are found near
the hills, but they are soon lost in the sand.

§ 6. Evidence of subrecent Mivine Action.  Saft ¢ dhonds,'—1t is
impossible for any geologist to traverse this region without the suggestion
forcing it=elf upon him that this may be an example of Professor Ramsay’s
planes of marine denudation.  Sueh was my first impression.  But 1 could
only find ane cirenmstance, the general saltness of the ground, in contir-
mation of this view. Every here and there throughout the desert is a smaller
or Jarger plain of salt ground o © ran', which is said to become s shallow

~@lt lake after heavy rain. From such places salf is sometimes extracted,

but the quantity is small, and not more than mizht, very possibly, result
from the gradual econcentration of the salt distributed in small quantitics
thronghout the soil. The water in the wells is very often brackish, bnb
this is equally the case in countries which shew no trace of having been
recently covered by sea water. There is, however, a very remarkable quan-
tity of salt i two localitics which I visited, and in one of them there is, [
think, good evidence of the former neighbourhood of the sea.

To take the more important and the more interesting first.  North of
Umarkot the boundary of the Indus allavium and of the Thar or sand-
hill area is formed by a river known as the Narra or the Eastern Narea, ®
which derives its water from floods in H'.l.'l::'l".\'.':lir'n'u' and the Robr distyicet
of Sind, and has of late years been artificially supplied by a canal cat from
the Indus at Bohrl.  On the east of the MNarra rise high ridees of sand
with the usual NE to SW direction, and between these ridges ave deep
villews filled with water and known as * dhandh="+t Some of these * dhandhs’
are said to be unfathomable ;—and doubtless 1.]1\',"'.' are 80 h!,' an (.rnli,!t:u‘j' lmlu

& The Sindhi form, T believe, of the commen Windi Nale, o river channel, ravine,
or diteh.

+ Dhawih in Sindhi is the equivalent of ji¥ in Hindi and is applicd to any peol
of water or to o mursh,

13
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or bamboo, the only instrument likely to have been used in general for
sounding,  Sir Bartle Frere savs that he has been assured that the depth of
one hns been measured and Fonnd do be 70 feet.®  "This shows of course /‘\
considerable deprossion below the level of the Indus alluvisl plain, for the
Narvra, which must of course bea little below the sverage lovel of the plain,
supplics, or ased to supply, the water for the *dhandhs' in its immediate
neighbonrhood.

There are, however, a larre number of small lakes isolated amongst the
ganid-hills and not in communication with the * dhandhs' fed by the Narea,
anil. these izolated lakes are all salt ; those farthest from the Narva being
apparently the most suline, and some being so concentrated that salt
erystallizes on their margins.  All these salt * dhandhs® appeared to me to be
at a lower level than the freshwator lakes, and this view was confirmed
Ly my finding that small streams fed by springs amongst the sand-hills enter
in many cases at the western edge of the salt “ dhandhs’, and that where, as
not unfroquently happens, there are more than one * dhandl’ in the same
hollow, a stream often flows from the western pool to that lying more to the
eastward. Now the water ecan only be derived by pereolation through
the sand from the freshwater ‘dhands’ to the westward : it is true that
springs often rise from the margin of the latter, and that these springs are
gometimes above the surface of the lakes, but they are usually below, and if
higher they are not so far above as in the ease of the salt lakes to the +
castward, on the edge of which I found springs issuing from the ground
13 or 20 feet above the waterf It is a natwral conclusion that the origi-
nal surface of the ground at this spot was not higher than the bottom of
the * dhandhs’ ave now, that it was mueh lower than the present alluvium of
the Indus, and that the Indus plain has been raised to its present height by
the accumulated st deposited from the river sinee the ¢ dhandhs’ have been
cut off and isolated by the sand-hills.

§ 7. Mapine Aollysk living in selt lakes.—One more observation gave
the clue to the original eonditions of the ground. I found in some of the
galt lakes in which the water, although very salt, was rvather less so than
that of the ocean, a living mollusk which has been identified by Mr, Nevill
with Potamides (Pivenells) Logardi, H. Ad,  This species inhabits the salt
water of back-waters or lazoons and harbours: it is not found to the best of
my belicf on open coasts, nor yet in the brackish water inside the mouths
of rivers, aud although, like most other forms of Polamides, it is rather y

« J. R. G. 8 XI,, p. 180,

1 The springs oo the cldges of the freshwater dhandhs are donbiless ‘dus to tha
waler which porcolates into the sand when the dhandhs are at their highest lovel fram
floods brought down by the Narra,
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pstuarine than truly marine, its habitat is always in water nearly if not quite
s salt as the sen.  The specimens which 1 obiained ave precisely like thosg

ow living on the coast of India.  Several cases are known of marine ani-

als (ehietly vertebrata or erustaces, however) found living in freshwater,
and apparently descended without change from ancestors which inhabited
the same tract when it was part of the sea, bubt it is rarer to mect
with a marine or cstuarine molluzk living on unchanged in mland zalt
lakes withoot an outlet, at o distance of 150 miles from the ses and of

100 miles from  the neavest point to which the tide reaches. The conclu-

sion to be dravwn from the existence of this mollusk is wnmistakeable: it

must have inhabited the tret now ocoupied by the sand-hills and theiv
enclosed ©dhandhs’ when that tract was in diveet communication with the
sea, and probably when it formed part of a large lagoon.

§ 8. Tbrmer existence of an Inlet of the Sex in Bastern Sind.  The Ran
af Kachh.—Two further conclusions follow as corollaries, the fivst that the
ealtness of the s0il or sulsoil is due to this traet of country having been the
bed of the sea, or of an inlet, the second that the sand-hills must have been
formed on the margin of the lagoon, and that probably the lagoon was part-
Iy filled up and isolated by accumulations of blown sand,

About 100 miles to the south of Umarkoet lies the Ran of Kachh, an
mmense salé plain covered by salt water when the sea, driven up into it by

& the south-west monsoon, ponds back the more or less brackish water bronght

down by the Limni and the few streams which run in from the hills of

- Kachh. Various theories have been proposed to account for the Ran.- T

12 commonly considered an avea of upheaval, a raised sen bottom,. This is the

view tuken by Captain Grant and by my friend My, Wynne#®, although both

speak also of its silting up. 1 had an opportunity of secing a portion of

the Han in 1863 and I wrote of it (in 1867%) ** I am disposced to consider

(the Ran) the bed of an inlet of the sea flled up by the accumulation of

detritus brought down by the rivers, It is just at present in the debate-

able state, water part of the year, land another part .., ... . of conrse the

whole may be an area of depression, but further proofs of this ave necessary

than the fact of o zmall portion having been sunk and another part raised
by the earthouake of 1519."

It must be borne in mind that there is evidence of slight elevation ab
several places on the coast of Western India : such has been noticed in Sind,
Kathidwid, and on the borders of the IRan itself, and the area of the Ran
has doubtless shared in the geneml rise. So far T agree with other obser-
ers; but if T understand them correctly, I infer that they rather regard
the Ran as an area of special upheaval, and in this T eannot concur.

"# Memoirs Grol. Bury, Indin, IX, pp. 21, 28,
+ Ihid. VI, p. 31.
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The prolability is that Kachh was originally an island®, and the Han
o vast inlet of the sea, which gradually became shallow, just as” other inlets
on the coast of India, e. . Bombay harbour, ave graodually being filled u
by silt deposited [rom vivers, aided, in the ease of the Run, by blown sand
and also by the gradual clevation of the whole aren, and (which is the most
important point in the present diseussion) that this inlel extended into the
resion  How forming Eastorn Sind to a distance of at least 100 miles and
probably mueh further. 1 have no precise information as to the distance

to which the salt * dhandhs' extend to the northward, but they are certainly

Found in the L{h_|i1-|.ﬁr tevritory, and I find one marked on the map in Rolai,
whilst there iz o tract of country between Jaysalmir and Rohri in which
wells of freshwater are excessively seavee and loenl.  Woest of Umarkot the
wells ave brackish For about 35 miles ; further cast than this rock is found

T

in the wells and the water is sweet.  The spot where the change takes place -
may mark the lHmit of the former inlet.

§ 9. The Lini Basin—We thus have proof that an arm of the sea
ran for o considerable distanee up the Indus valley in very late geological
times, although it iz not yet manifest how far it extended, and the question
arizes whether there is any reason for inferring the former existence of  the
gen in any other part of the desert area. T have alveady mentioned a 2econd
locality which I had an opportunity of examining, and where salt is found
in large quantities. This is near a town called Panchbhadr, a short dis-
tance north of the Limi wiver and about 45 miles south-west of Jodhpir.

Here salt is largely manufactared in a slightly depressed tact of country, i
which may formerly have been the bed of a salt lake, but is now surrounded

and partly covered by drift sand.  Salt must abound throughout the lower

course of the Taini, for the water of the stream in the dry season is very

strongly impregnated, It is not merely brackish, it is decidedly salg.

The fall of the river is said to be very small, but of this 1 had no means of

judging personally.  1E it be the fact, the river's conrse below Panchbhadrn
: Inay very pozsibly have been an arm of the sen in recent times.

It is impossible to avoid speculating on the origin of the salt in the 1
S4mbliar lake being also conneeted with the former extension of the sea.

§ 10. Want of ecidence of Marine Denwdution elsewhere in the
Desert.—Apart from the evidence afforded by the abundance of zalt and the
remarkable existenee of a marine shell in the salt * dhandhs’ of the Thar, T
genrched in vain for evidence of recent marine action in the desert. The
general flatness of the area may be due to marine denudation, but it may also
be due to the extreme flatness of the rocks and the absence of disturbanee.

« The distribution of the Tertinry rocks in Kachh is quite consistent with 1he

vicw that this fract formed an islund in Eocene times, whin we know that the Indus |
valley, Balfichistin, and Southion Porsin weve bincath the sea. j
-
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Except near Bilmir, where there ave some eragey hills of ancient formations,
and where the samdstones of Mesozoie age resting upon the older rocks dipat
Azh angles, the sedimentary bods found preserve almost perfeet horizon-
gality.,  The low eliffs of sndstone near .|m|]1||f|1'. andl those of sadstone
and limestone near Javaalogr, ave palpubly searps of subatrial denudation,
For they correspond precisely, over miles of country, to the outerop of the
harder beds ; nowhere 15 a charneteristic marine olift, cutting through difter-
ent strata, to be met with, nor is there any evidence of mavine action, so
far as I can see, around the isoluted hills of Bilmir. Whilst therefore
there is a probability that the sea difl extend up the Indus valley and a
pr==il -ii.ll".' thut it may have stretehed dp the Litni basin, and from one side
or tho other ave veached the Simbhor salt lake, theve is no evidence that
it eovered in recent times the central avea of the desert about Balmir and
Jays=almir,

§ 11. Nuture and Ovigin of the Sand-hills.—I have already deseribed
the general distribution of the sand-hills, and I have said that I am unalle
to coincide with Sir Bartle Freve's views as to their origin, He compares
them to the ridees of rock found in Sind, and sugirests that they may be due
to carthquake-action. He points out that the Allah Bund, which is known
to have been cansed by an earthquake, is “ a perfeet outlying specimen of a
; typical Thar sand billow of moderate height”, and he discusses the mode of
formation of saud-ridges by the wind and gives his reasons for believing
that the ridges of the Thar are not due to wind-setion. To some of these
reasons 1 shall revert presently,  Meantime, I think Sir B. Frere has over-
locked some phenomena of sand-hill formation. At the same time nene
of the works I have been able to consult throw any light upon the parallel
sand-ridges of the Thar, of which I confess I am unable to offer & satisfac.
tory explanation. I think, however, that there ean be no doubt that all are
due to wind-action alone, and 1 will give my reasons after deseribing the
peculinrities presented.

The sund consists chiefly of small grains of quartz, mized with felspay
and horublend in smaller proportions, other minerals only oceasionally oc-
curring.  The grains are mostly rounded, preeisely as in the saud of rivers
or of the coast, and they are tolerably uniform in size.

I have already mentioned that the sand-hills form long ridges, with o
very uniform general divection, along the edge of the Indus alluvinm, whers
they ate highest, and where the country is completely covered by sand, and
that they are less regular in their dircetion more to the castward, But
there iz one character which they preserve in both localities, though it is
much more strongly marked to the eastward, and this is a tendeney to tor-
minate abruptly with a steep face towards the north-east. The long narth-
cast to south-west ridges have as nearly as possible the same glope on both
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sides, but thoy often end in a higher point at their north-eastern estremitics,

The scattored hills east of Bilmir are always highest to the north-east and A
slope away very gradually to the south-west,  The sand-hills as o rule are
evidently of very great antiquity ; they often shew evidenee of denudation
From the action of rain, and sometinmes they are worn inte ravines several
feet in depth.  When it is considered how small the desert rainfall 15 (11-8
inghes in the year at Umarkot, 1% at Narar Parkar, but much less
in the central portion of the desert, and especially towards Jaysalmir),
it 1z evident that a long series of vears must be required for ravines

pm—

even & foot in depth to be ent in the sand, sinee it is only in cxeeptionally
heavy showers that any water ean fan off so porous o swface. At the
north-eastern termination of these sand-hills, however, there is frequently
found a quantity of sand which is shewn to be vewly deposited by its sur-
face being ripple-marked, by the absence of holes made by burrowing ani- -
mals, and by the stems of bushes being partially buried.  Lastly, from the
north-cast corner of most of the Ligh hills near Balmir a long ridze of sand

— = e T

runs ont, evidently {I._-ln_lu-_eilu_\d by the wind under the lee of the hill.

Now there is one point to which it is necessary to advert before going
further. 1 must apologize for mentioning a fact doubtless familiar to most
of my readers, but although familiar with it on a small secale, I did not

'y
-
:

clearly understand its application when T first went into the desert, and in
consequence I was for some time greatly puzzled by the phenomena presented
by the sand-hills; I think, too, that it has been overlooked by Sir Bartle
hm‘f‘. and that this accounts in part for his doubting the efficacy of the =
wind in producing the sand-hills of the Thar. On the possibility that it
may not be universally familiar I will venture to eall attention to it.
When the wind blows over any surface composed of particles which ean
be moved independently, it fm]m waves or ridges more or less at right an-
gles to its direction, with a long low slope to windward and a steeper slope to
leeward. Something similar is seen in sand-banks formed by rivers and must
be well-known to all who have navigated any Indian river in the dry season.
In descending the stream the depth of water every here and there will De
found to diminish gradually up to a certain point, which is part of a shoal
stretching more or less across the channel ; below this the water beeomes >
suddenly deep. Here again the long gradual slope is on the side from
whieh the current runs, the steep slope in the divection towards which the
river is flowing.
This phenomenon on the small seale must be familiar to every one,
as it may be seen on sand or dust wherever the wind blows over it. )
The long slope to windward is variable, the steeper elope to lecward i
that assumed naturally by a talus of the material forming the rnpp]ns
The sand is driven up the longer windward slope by the wind and
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falls over the erest of the rvidge® Sand-dunes along the coast arg
rendered irregolar in shape by aceidents of the sweface on which they
have accomulated, but the laws of their formation are precisely similay
to those of the vipples, nud the some prineiples govern the formation of
inland sand-lills.  The latter are often even more irvegular in form than
the sand-dunes of the coast, becanse they are not formed, along one general
ling, but depend on the accidental acenmulation of sand wherever the charae-
ter of the surface is favourable. In every ease, however, the divection of
the wind to which the dvifting of the sand is due is marked by the two
glopes in opposite divections, the long slope to windward, the steep slope to
leeward. The sand-hills near Balmir are evidently due to the transpork
of sand by a sonth-west wind.

I made many enguiries in the desert country as to the prevailing wind.
From all whom 1 asked I received one answer, that during the hot season,
May, June, and July, a strong wind blows steadily from the south-west.
Even in March, on two occasions, a violent wind sprang up in the afternocon
from that quarter, and the air was so thick with sand that at times it was
impossible to see more than a dozen yards,  There is no meteorological sta.
tion fairly within the desert region, but the registers of wind-divection ab
Kardchi and Iisi shew a great prevalenee of south-westerly winds in the
hotter months of the year, the general direetion being move westerly at
Disd than at Kardchi ; up to April the general direction at Tisd is north of
west. At other periods of the year the winds are light, and during the
months of January, Febroavy, and March, when I'was in the desert, light
broeges from the north or south prevailed :llh.‘!‘l]."ll‘{'J"r, but with the EXCEP-
tion of the south-west winds uin.:;ul_r mentioned, they were f|u{1,u insufli-
cient to move the sands,

I do not think that Further evidenee is needed to prove that the forma-
tion of sand-hills throughout the eastern part of the desert is due to the
south-west winds of the hot season, but there is a much greater dificulty
az regards the long north-east to south-west ridees of the Thar,  That they
are also due to the prevailing winds is apparent From the eircumstance
(alreads® mentioned) of their frequently terminating in a high bludf with a
steap slope to the north-east, but still their general direetion, identieal with
that of the prevailing wind, is rather ditticult of ‘explunation, because ridges

* The formation of sand-dunes will be found dizcussed in any clementary treatiss
on Physical Geography or Goology, The following works contain excellont desorip-
tions of the phenomena exhibited by blown sund :—Lyell, Principles, Vol. I, p. 5165
Dié Ia Beche, Geological Obsorver, p. 80 ; Jukes, Manual, p. 154 ; Naumann, Greognosie,
IT, p. 1170; Ansted, Phystoal Geography, p. 467 ; nnd especially Marsh, * Man snd Na-
ture,’ pp. #71-483, and Reclus, * The Ocean’ (English translation), T, pp. 198-214, I
am indebted to my brother Mr. H. F. Blanfurd for the latter reforcnces:
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are usually produced at right angles to the wind’s divection.®  Parallel rows
of sand-dunes along a coast are frequently due to the vegular soq-lreeze, and,
as may be seen on the east eoast of India, theve are often several such rows
gne behind the other, but they exhibit the wsual evidence of their origin by
having a long slope towards the sea find a short steep slope landwards. T
think it quite pos: ble that the sand-hills of Umarkot smd Eastern Sind
gonerally may be of such antiquity as to date from a period when the rela-
tive distribution of sea and land in the region was different from what it
now is, and that to so great an extent as to completely modify the pre-
vailing winds, and I have even been induced to speculate on the possibility
of the existent parallel ridges of sand-hills marking snecessive coast-lines as
the =oa receded from the face of the country. Ihis hypothesis, however,
would render it necessary to suppose that the Indas valley was a land area
whilst the present desert was part of the sea, and thet the western coast-
line of the sea with a general north-east to south-west direction gradually
rocoded towards the south-east ; or, vice rered, that the Indus valley was sea,
and the country to the south-east dry land., Dut I can hardly coneeive
that such gizantic changes as this would involve eould have taken plice

withont completely changing the original form of the sand-hills, and it is
evident that the ridges in the region of the salt ¢ dhandhs’ must be posterior
in date to the time when their present site was part of an inlet of the sea,
and not anterior to it. Moreover, had the sand-hills been formed along a
coast-line, or even inland at right angles to the prevailing wind, they would,
here and there at all évents, have preserved some traces of their original
slopes shewing the direction of the wind which produced them. DBut there
is yothing of the kind to be found. I looked most earcfully for some évi-
dence of a steeper slope on one side than on the other, but without suecess,
and T found double ridges having a trough-like hollow along the erest,
with the slapes on both sides of the hollow, as well az those on both sides of
the main vidge, equally steep. For such ridges I am quite mable. to
account by the cffect of a wind blowing at right angles to their diree-
tion, If they were formed by one great sand-wave overtaking another,
one side of the depression between the crests of the two wawes mosb
be mueh steeper than the other, and although this would be slightly monki-
fied by time, it could not be entirely obliterated and yet leave the general
form of the waves so little altered as they now appear.

I am obliged therefore to reject the theory that these parallel ridges’

are due to a wind acting at right angles to their direction. I cannot aceept
Sir Bartle Frere's view that they are due to earthquake-action. The ridges
& Naumann, however, in his * Geognosie® (edition of 1854, Vel. 11, p. 1171}, says—

& The sand-hills themselves are in every country extobded in length in oue direction
which agrees with the dircetion of the prevuiling wind."
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consist of the characteristic Blown sand ; the Allah Bund, to which Sir Bartle
compares them, is only 20 feet high and of great breadth, and consists of
#hie st which forme the Ran®, whilst even the fact of the elevation being
due to the earthquake appears not clearly established. . The only alter-
native conclusion as to the origin of the Thar sand-ridges is that they

were due to the wind blowing in the same diveetion as that in which they lie.

Sir B, Frere objects to their origin by the wind that they are higher than

any known ridges of blown sand, but I find it recorded that in the Landes

of Gaseony many dunes exceed the clevation of 225 feet and one attains the

hLight of 301 feet, whilst on the west coast of Africa hills of Dlown sand
are said to be found in the neighbourhood of Cape Verde no less than 600
feet high.t

This view of the sand-ridges having been produced by winds blowing
in the same direction is supported by the frequent oceurrence (already men-
tioned) of abrapt terminations of the ridges at their north-castern extremi-
ties. It should be borne in mind that the ridges, although extending for
considerable distances, often for some miles, do end or coalesce every here
and there, and that there is not any regularity in the size of the valleys
that intervene ; some of these valleys being of considerable breadth, others
narrow. As a rule, the intervening valleys do not exceed half a mile in
breadth where the ridges are tolerably regular, and in many places the hol-
lows are, as a rule, much narrower,  Not unfrequently a tract is found where
ridge and valley suceeed each other with the greatest regularity for a few
miles, the vallevs being from twice to three times as broad as the ridges.

I am not able to explain the mode of formation of these parallel ridges
gatisfactorily to myself. 1 can suggest three modes in which they may
have been formed, and I think it possible that all may have acted at times,

The first is the mode of formation from a ridee transverse to the diree-
tion of the wind. When such a ridge is driven forward, the ends advance
more rapidly than the eemtre, and a crescent is formed, the convex side to
windward. This on a small seale is a common and familiar phenomenon,
and is mentioned and explained in all text-books. T can conceive it proba-
ble that, with constant supplies of sand, the ends of the crescent may con-
tinue to be produced until they form parallel ridges.  Dut I must say I
have not seen this change in progress in the sand-hills of the desert.

The second sugrest jom 15 that the sand 12 carried .'I]L-nfr{ in lines ]I}' tha
wind, I once came across a tract in which a sand-ridge appeared to be i
process of formation. Thiz was about 50 miles W. N.W. of Jaysalmir, ab
the spot where the Thar or sand-Lill country was entered from the undunla-

* S Wynne, Geology of Kutehy, Memeirs Geological Snrvey of India, TX, p. 40,

+ Naumann, Geognosie ; Reclus, L'Ocean, 1L ¢. &e. The latter writer gives Ritter
ai his authority,
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ting sandy plain. Over a broeadth of about a quarter of a mile, and right
and left, in the divection of the wind. as far as the eyve counld distinguish, the :
surface was covered with sand in small newly formed hillocks, mostly of

crescentic form and about 5 to 10 feet high. The direction of the wind i -
was shewn to be from 8. 85 E., this being ab right angles to the lines of
ri|rphr.-t, and to the chords of the erescentie ares formed ]\11.' the hilloeks ; and
the general direction of the sand.ridges immediately to the westward was
the same. Many of these sand-ridges were so regular that it was difficult
to conceive that they conld have been formed otherwize than in long lines.
But 1 do net quite understand how the wind can thus form them.  Theve
1= a great difference between forming a line of hillocks and uniting them
into one continuons ridze.

The third suzzestion is that the tract of country along the edge of the
Indus allavinm was originally covered at least as deep as the height of the !
present sand-hills by sand arranged more or less in ridges ab richt angles I
to the prevailing south-west wind, and that the valleys between the present

sand-hills are the result of wind-denudation, their contents having been
swept away and the intervening ridges left. The abrupt terminations of )
the ridges mark the former leeward slope of the sand.hills. On the whole,
I think this last theory is the most probable of the three.

The =ind, it is true, accamulates in long ridges behind any ohstacle, and,
when a ridge is onee found, it will tend to be prolonged to leeward, Bub - «
ng obstacle exists of =ufficient size to account for the commencement of o
ridge 100 taé 200 Feet high,

§ 12, Sowrceof the Send.—There is vet one point which demands notice
and that is the source of the sand. Rounded sand-grains are rarely pro-
duced in any quantity by simple subairial disintegration, except in the case
of the degradation of a sandstone, and in the present jnstance there is no
sandstone area to windward.  All the sand may safely be assumed to bo
derived from river-channels or the sea coast,

Part of the =and may be derived from the bed of the Tndus, and pro-
bably a large portion of the sand-hills of Robrl are supplied from this
source. But it is diflicult to conceive that all the sand-Lills of Thar and
Parkar, Mallini, Jayzalmir, &, can have derived their sand from the Indus, y
to say nothing of those of Jodliprir, Bikanir, &e.

Some of the sand alsd may be derived from the present coast.line. But
all the sand-hills are at & distance from the coast, and it s difficult to con-
ceive that all the zand has been blown across the delta of the Indus and
the Ran of Kachh to reach the region where it so greatly abounds. Had
all the sand which i= spread over the plains: of western Rijpiting been
blown scross the Ran, the latter would surely have been converted into a
sandy desert long since.
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The only remaining conclusion is that the sands ave derived from a for-
mer coast-ling, which no longer exizts. The greatest aceumulations of
gaind are found in the lowest portions of the desert, along the edge of the
Indns allovivm, and in the basin of the Lini, and it has already been
pointed out that, precisely in these localities, the presenee of salt in con.
siderable quantities renders the inference probable that avms of the sea ex-
tended into them at a comparatively recent date.  Thus both the distribu.
tion of salt and the prevalence of sand-hills point to the same conclusions, and
it is rensonable to infer that the sea, which, at no remote period, covered the
Ran gf Kaehh, extended for a considerable distance both to the north up
the Indus valley and to the north-cast up the basin of the Liini.

In most countries m which sand is blown from river-beds or the seq-
coast, it is either blown into pther river-channels or it is swept into them
by rain. Onee in the river-channels it is again ecarried onward to the sea.
There are small sand-hills in abundancg in the Indus alluvial plain,
but they attain no great size becanse the sand is always’ swept sooner or
later into some stream.  The peculiavity of the desert is the absence of any
streams—a want due pr'n.'n;sril}' to the small rainfall, but intensified of
course by the accumulation of sand and the consequently porous nature of
the scil. To the eastward in Rijpitina, as the rainfall increases, streams
become more numerous and sand-hills diminish in nomber, In short, the
sands of the Indian desert appear to have been blown from an old coast-line
in the Indus valley, along the northern edge of the Ran of Kachh, and
probably in the Lini valley, by the strong south-west wind, and they remain
spread over the country for the want of streams to earry them back
to the sea.

§ 13. Conclusions.—The conclusions to which T have been led by the
Facts narcated in the previous paper may be thus brielly recapitulated.

1. Within very reeent geological times the Han of Kachh was park
of an inlet of the sea, which certainly extended for a considerable distanca
up the eastern edge of the area now occupied by the Indus alloviom,
and perhaps occupicd the whole alluvial area of the Indus valley: it also in
all probability covered a considerable tract in the Lini basin,

9 The ventrgl in}rliuh of the desort about -T:'l_'!.’ﬁ'.l]l'l.'l{l‘ and Dalmir was

not covered by the sea, but formed either an island or a promontory.  As

the northern part of the deserl, towards Baldwalpir and Bikanir, has not
*  been examined, it is uneertain whether there is any evidence of its having
been covered by the sea or not.
- 8. The sand of the desert is mainly derived from the old sea-coast,
and its transport into the interior of the country is due to the south-wesh

wind,
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By 8. Kornz.
(Rteetived July 27th ;—Tead August 2nd, 1876.)
{(With Plates XIT and XTI1.)

The Nicobars form a link in the chain of islinds that stretches up from
Sumatra to theé Areacan Yomah, and they are in all probability the remnants
of a mountain-range that connected Sumatra (and more especially the Nias
islinds, where the same sandstone prevails as that of the Andamans and
Arracan) and Arracan ot o time when the sea coverod the wast alluvial
plains of the Ganges and the Tndus, thus rendering Hindostan an island
subsequently to its probable connection with Africa,

Geologically, the Nicobars are divisible into two rroups, the southern and
the northern.  The former comprises Great and Little Nicobar with the acja-
cent isleteand Katchall. 1t is characterized by the predominanee of ealeareons
sandstones { Brown-conl formation).  The northern grovpdneludes Nankowry,
Kamorta, Trinkut,® Teressa, Tillangchong, Karnicobar, and the small islands
near thems  Allavial deposits and plutonie rocks are the conspicnous fenture

here.  This j_;vn]-:-'.;iv.‘l.l divizion admirably eoincides with the meneral botani-

cal appearance of the L".'.-i[n'l'lill' islands.+  While the islands of the sonthern

* Trinkut is not entirely compossd of rised eorgd-recfd a5 Dre. Hochstettor has
sfated, but has grass-heaths in the centro, the presence of poly istinn-clay being thuos
indicated. Tt i a very flat island, borely 50 foot, shove sea-level in the interior.

T This sketch rolites to the islands of Katehall and Kamoria |'Jj'|l.l,.'1 sirknoesa
having prevenled me from extending my explortions 1o the other fslands. A review
of the more intercsting pocnliritics of the Nicobar vogetation is to be found in
Trimen's Journal of Butany, 1875 p. 921 sqq.

L4
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gronp ave forest-elad from the bottom to the top, the forests on ihe north-
ern group are restricted to the plutonie rocks and to the slopes ang
dells of the older allovinm, while the hilly plateanx aud ridges ave covon
with park-like grass-heaths,
Botanically, we luve to consider the following rocks and soils as influ-
ential :—
1. DPlutonic and metamorphic rocks, which erop out only in a few
localities and are very subordinate.
2. (Calearepus sandstones, which cover by far the greater part of the
southern group.
3. Tuised coral.reefs much broken up and intermingled with calea-
reous sand and vegetable mould. ° ;
of. Calearcons sca-sand, or blown sand, consisting of minute rounded
Fragments of shells and corals,
5. Polyeistina-clay, which covers the greater part of the area on the
northern group. It is very light and siliceous, and remarkable for the
absence of alkalics. Locally it is ferruginous and of a red colour, and in this

case usnally accompanied by Fossil sea-weedls.

6. Marine silty clay at the debouchures of rivers, more especially in
gheltered bays and shoals,

Dr. Rink and Dr. Hochstetter have already been struck by the elose ¢
coincidence of the vegetation with the underlying rocks on, these isl:mtls:\*
and although @ close examination of this relation revealed to me many im-
portant exceptions, we must be guided in all phy toreorraphical mabters not
only by the consideration of climatic influence but as much also by that of
the influence of soil.

As the climate is a tropical moist one, identical with that of most
Malay islands, and the elevation of the hills too small to affect vegetation,
the influence of the scil naturally hecomes more conspicuons and marked.

Owing to the uniformly damp elimate deciduons forests have ceased ab this
latitude, although deciduons trees are not unfrequently interspersed, espeei- |
ally in sunny loealities. Evergreen trees thus form the bulk of the forests, p
and even the beach-forests, sunny forests growing on ealearcons sand, ara

studded with evergreens, =o that the deciduous trees become quite subordi-

nate. 1 have distinguished the following kinds of vegetative combinations

ot these islands +—1. Maxorove Fonesrs. 2. Bracit Foresrs, 3, Tropr

can Forests. 4 Guass-nearns. 5. Manixe VEGETATION.

Cultivation is little represented, being restricted to small patches of R"\
cleared land usually at some distance inland from the villages. .t
1. Maixauove Forrars.
The mangrove-forests of all tropical Asia are so uniform, not only in 1
external aspect but also in their Lotanical character, that it is hardly I
L]
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neeessary to enumerate theie constituents, They oceupy, as already indicated,

5 chiefly the silty debonchures of the rivers, and are most Eully developed
) in the gquict bays, and more especially along the ehanuel that separates
: Yamorta from Nankowry,  hizophora neeeronate and Hruguicra sieronede

S NP Il.'il!:l”:n' the bulk of these forests on the Nicobars. Owing to the
smallness of the rivers, and to the consequent nareowness of river-alluvium,
the variety of these forests distinguished by me s “tidal forests' is not
developed, althoush localities ave met with, on the banks raised above tidal

mark, which partake of the same character,

2. Beack Fonresrs.
The beach-forasts, or dune-forests, as D, Junghuhn, in his exeellent
: account of the vegetation of Java, has more appropriately ecalled them,
are restricted to the beaches of fine ealearcous sand which streteh along
the shores where the hills do not interfere. The islands being in a rising
condition, the formation of beaches is favoured to a greater degree than af
the Andamans and clsewhere, and some of them extend as far as halfa mile
inwards, They necessarily form narrow, often erescent-shaped strips, and
abraptly terminate where the raised coral-reefs commence, The trees here
stand apart and are light-loving ones, and of these the cocoa-nut-paln forms
the prineipal constituent, no doubt much encouraged in its dense crowkh by
& cultivation. The outskirts of these dunes are usually marked by a few long-
ereeping plants, such as Tpomoca pes-caproe, Vigna luten, Lsehaemun miti-
cwm, Thowaren sarmentosn locally on Katchall, fpomoes littoralis, cto,
To these succeed a number of small trees or shrubs, which appear from the
sea like a dense hedge; these are chiclly the glancous-looking Seaevola
Koeniygii, Pandanns odoratissimus, Towrngfortic avgenten {(especially on the
southern group), Paritium ¢ijincewm, Sophora tomecilosa locally, Climm
Asiaticum with a plantain-like trunk up to 3 feet high by nearly a foot in
thickness, and others. Then follow Culophyllum inophyllum, Hernandia
peltata, Glochidion ealocarpum, Ewgenin Jaranior, Sterculie mollis, Premos
integrifolia, Erythrine Indica, Pongamin glabra, Dezmodinm wmbollatwm,
3 Macarangn Tenarivs, Heritiora littoralis, Cynometra bijuge, Ficus refuss,
Thespesie popuines, Peltophorum Serrugiaewn scantily, Cyeas Rumplid,
Fiter n{-:rl,rr;;;,fg, Atalantia macrophylla, Claaxylon wmolle amd £ Tangdfiodinm,
Afzelia bijuga, Burringlonin specivst, Crdine wodicr, Kiens hispida, Termi-
nalia cotappa, Guettardn specioss, Dieacacne Lineovifolie in abundanee,
. Ercoecaria Agallocha, Semecarpus heterophyllus, Barringlonin racemosn,
/‘\ Ochrosia salubris, Cerbera Odallam, Briedelic glaucs, and others. The
" shrubby vegetation consists chielly of Morindie bracteata, Cullicarps fon-
gifolia, Cordia subcordata, Breyaia racemosa, Securinega obovats, Atlo-
phylus Cobbe, Tuberanaemontana Nicobarica, Leen swinbucing and, locally,
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L. grandifolia, Pluchea Indica, Clerodendrum inerme, intermingled with
a voung growth of trees and climbers, such as Cyelea peltata, Cuntvalin '
virosa, Cuesalpinia nuge and €. Boadwe, Wedelia scandens, Ipomoos /(
Turpethum, Entadn scandens, dnodendron, fpomosa campanulata, here a nd
there a rattan, Colubeine dAsiatice, Derris soandens and D, wliginogn, several
species of 1itfs, Flagellaria Twlica, Stenpehlacan geaudens, Modecen Nico-
bariea, ote.  On the grl:mlll chielly grow Feelemnm muticem in abundanee,
Contotheca lappreca, Oplismenns compositus, Remiven maritima locally,
Euphorbic alofo, Aerva linate, Eventhemwn sweeifolivw very commonly,
Ophiorrhizn muagos chielly from the base of the cocoa-not-palm, Kyllingie
manocephala, the white-spiked vaviety of Clyperas wabhellictes, and a number
of widely distributed weeds.  Clssytha ffiliformis often quite covers the shrub-
bery, while the trunks of the trees are scen to be clothed with Disehidia
Bengalensiz ov D. nwmmularia, Pothos seandens, or with some Haye,
Orchids are here numerons on the branchies of the higher trees, Dewdvobiin
crumenatwm and Luisia particnlarly 0. The stems of the trees are covered
with lichens, cspecially those of the cocon-nut-palms, which arve Titerally
elothed by them and by a few acrocarpous mosses (chiefly Ocloblephariin,
Maeromitrivm), while a few ferns (amongst them Dacallin pavallels and -
D, heterophylin, Polypodinm phymatodes, P. quercifolinvm, and P, adnascens)
also find a favourable station between the rugged scars of this same palm. 4
As these dunes ave the principal seat of the villages, there spring up, :lrnum'l_hh#"
the huts of the natives and often far away from them, a number of trees, J
shrubs, and weeds, which are with difficulty distinguished from the surround-
ing indigenous vegetation. Most of them can hardly be said to have been
planted but mther to have sprung up of themselves. Suchare Cifrus Hysteie
and € nobilis, Biza Ovellona, Carice papaye, Ricinus communis, Psidium
guacn, Triphasia trifoliolata, Capsiciem  fewtescens, Solanum melongena,
Lagenaria vulgaris, cte, ; also such weeds as Ageratum conyzoides, Vernonia
cineren, Digitaria, Eragrostis, Selanwm nigrum, Datura, Amaranius
giridis ; and sometimes . Gangeticus, Sida acufa, Urenn lobale, Scoparie
daleis, Cussin occidentalis, Blumea lacera, Gf'ym wa  sanetitn, .Eﬂpkﬂ.l"-
bia pilulifera, Paspalum conjugatuin, Eleusine Indica, Gynandropsis
penfaphylla, ete., ete.

3. Trorrean Foresta,

The tropical forests oceupy a large (say, about one-third of the whele) area
of the islands of the northern group, while they are so greatly developed in ;
the southern group as to leave only a small fraction for the other forests >\
(mangrove- and beach-forests). T am obliged to divide them into two groups,
namely, (i), Coral-recf Forests, and (ii). True Tropical Forests, growing
on elevated ground. .
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(i). Coral-reef Forests—These forests oecupy, as the nome indicates,
the ratsed coral-reefs which wsanlly streteh out Belind the dunes, and arve
gometimes of eomparatively large extent.  The substratum being caleareons
and of & very permeable nature, these differ greatly in their constituents
from the true tropieal forests. They form masses of pretty low ever-
green frees overshadowed only by a few speeics of lofty trees up to 120 feet
hight which, however, are pretty numerous in individuals.  Such big trees are
Eugenia occlusa, Alstonia speclubilis, Ficus Tadiea and B velusa; dirfocui-
pus powmiformis, Seceapetalum Horgfieldii, Garcinia speciosz, and o few
others not recognised by me.  The smaller trees comprise chielly Oroplea
Kutschallica in abundanee, Glycosinis insulavis, dgleia argentee and .
Andamanice, Amoora gangygo, Copania Joekinna, Qlax fwbricatn, Apodytes
Andemanicn, Trore Pavetla, L. weberefolia in abundance, and L brannescens,
Webera deisiflora, Petunge Roxbueghii, Morinde bracteata, dlchornes,
Alsophiln albo-getncen here and there (usually clothed with mosses andd
Trichomenes Filienle and T wnscoides), Mallotes aewminatus and I wwe-
ricafus in abuondance, and several others. Of the shrubs arve especially
conspicuons Peyehotric Nicobarica, P. tylophore, and P, dudenanicn, Teora
Kumzimna, Adreca Catechn is here so plentiful as to appear wild, but is, I
believe, only planted or sclf-sown.  Pandeius Leram usually accompanies
the betelnut palm, OF climbers, T obeevved chiefly Grifithic curcate,
Dinochlon dAndomonicn, Antifoxis :'.'rr.l'r}.l.'m?m, Vitis lanceolorie and other
species, Aleagivn Sundanwm, Stenochlaene scondens, Freyeinetia in abun-
danee, often accompanied by the fleshy Pellionia proeridifolin. The soil-
cover -is seanty and chiefly consists of Aidenostemn viscostn, z.lgl'franmm
simplex, Cyperns moestus ; and a number of ferns, such as Davallin speluncae,
Fittarie eloagata, Auntrophinm eallecfolivm, Adsplenivm wacrophyllum, and
Nephrolepis acula are observed as epiphytes, together with o number of
orchids, especially Swecolalinm obliguum.  The coral-rocks are densely
vovered with a tamariscine Hypuuwm, and long garlands of Neekera Lepi-
sieana and of Hepatieae depend from the branches and tranks where
the jungle is not too dark.

Where depressions occur in these upheaved coral-lands, fresh water
colleets and forms pools and swamps,* which dry up more or less during
the driest months on these islands (March and April). These are filled
then to zeveral feet in depth: with black vegetable mould, which is so soft
that one sinks into it up to the knees.  They cause a sort of swamp-forest

# Dir. Rink has proposcd a theory to explain the origin of these swampa in tho
raised coral-reefs. Similar jungle-swamps, often of large vxtent, occur in all Malay
tmpic:fl foresta on metamorphic as well ns on alluvial formations, and are in my opinion
only the resnlt of rains, which drain into the depressions and earry quantitics of vegetas-
ble mould into them until they silt up.
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represented by Fiews Dndice and F. retiese, the plank-like compressed roots
of which often extond far into it and afford the enly firm footing ; whils on
other islands Pandonus Leram takes possession of them.  Little else grows
on  this bBluck marshy groumd except hove and there o Polygounn m'_rﬂ

Helwinthostachys,  Lewaa paucicostate is often  Frequent here, and &

Nujas too was observed.  These jungle-swamps are the natural reservoirs
of drinking water for the Nicobarese, who simply diz a hole into® the
mould, wherein the water colleets,

Gi).  Lrue Tropical Forests.—These forests grow on different substrata,
ani those growing on the ealearcous sandstone of Katchall and of the other
islands of the southern group will have to be distinguished from those
which grow on polyeistina-clay and on plutonic roeks. Having, however, for
several reasons been provented from exploring these forests on Watchall, T can
only testify to the truth of Dr Rink's stutement that those of them which
grow on the shady side of the ridges are, like those that grow on plutonie
rocks, the loftiest forestz on the islands and hence most diflicult to explore ;
the south-west cxposures, however, of these ridges on Katchall are coverce
by a stunted forest wherein the treesare not erowded, and which, to judge
from the colour of rounded erowns, must be very poor in species, .

The Andamanese bullet-wood tree (Miwmnsops littoralis) is frequent

alonz the coust of Katchall, and I met with fallen tranks of it which

measured S0 feet elear stem by 10 to 12 1. in givth,

I will, therefore, restrict my remarks solely to the tropical forests as
they are represented on the polyecistina-clay of Kamorta. This island is
formed chiefly of this clay, while only the estveme 5. W. part. (hills
about 1,000 fect high) consists of plutonie rocks. The forests, however,
do not cover the whole of this formation, but abruptly terminate just
below the top of the hilly plateaux, although two broad strips of tropical
forest cross the whole island.  The trees at the upper limit rather suddenly
bocome stunted, as if unfavourable exposurc had checked their growth
and ziven them the appearance of having reached the limit of tree-
gn}wih. The canse of the abrupt demarcation of these tropieal forests and
the grass-heaths on the very same substratum remains a mystery to
me,  Above all the trees, however high, a palm towers majestically, and in
such gquantity as to form, as it were, a palm-forest above the other trees. This
is Ayeca augusta. The lofty or large trees (many of which, however, he-
“come quite stunted at the outskirts of the forest bordering the grass-heaths)
are chiefly the following :—Arfocarpus peduncularis and A. pomiformis,
Radernachera Lobbii, Evgenia seelusa; Sterenlia campanulata, Symplocos
Teigstachys, Ternelrocmin macrocarpa, Lrichospermum Juvantenm, Gareinia
cornea, Opania Nicobaricn inabundance, Fiens fadica, F. chrysocarpa, and F.
retusa, Gonystylus Miguelianus, Sapindus montanus, Terminalia sp. near

-3
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I. eatappe, Dillenin pilosa, Ciloplyllum spectalile, Eleocarpus, Albizzie
stipulata plentifolly, Gardenin resinifers, Nuwclea excelsa, Alstonia macro-
phylla, Cryplocarya ferren, Litates foliose,  Amongst the smallor trees the
. Toecrae woebe .-'.-r.-l'ﬁ,-gl.l'.'rr

j'r-l'ln'.'.'[u:_[ AL CONEPICUONE t—. Lethrophlivm Blwsean
Palyphraguon flavescens, Moesa pamentacen, Cinnamomien obiusifolism,
J}urr.".'r:l.l.".l.-r.l's: TECE I e -“:.r'.-."rnl.l'rr.u"-ul affcauintun, Figraea pacenoss, ﬂ:"}p'!'.f-
tiea corticose, Antidesinn poncticulatumn and A, persinile, Aporosa wicro-
slachyn, Bricdeliv fomentosa, Artocitrgns ittegrifolia locally, Fillebrunea
syleation, Macarange gigonten, Crofon arggeefion, .FL'_r,.'fJf.'i-'lf'rr enesin, fitlos-
poren fervugineum, Sterculin hyposticle, Erodia Roxhurghii, Dracocna
Griflithii, Pavestemon wrophyllns, Buchewaio platynewre, Albizzia buba-
Tina and oA, firseiculato, Rhodwemnia teitereis, Mussaends mecvophylle, Kuge-
nia ,--;’.-.'.g-,{'lf.'..r.a.-_‘ Garcinie na."r.:,ru-r'.-.-rr, Dvacaenn  Hneorifolin, Glycosmis
ansnleris, Anocolose puberule, dpodytes dndwmanion, Ok Andamenien,
Leea sembueing, Evioglossum vubiginoswm, Grelwm gnemon, Clampereye
guietogarpa, and, locally, Pandanus Lerawm. Aveea Culfechu here grows quite
wild, espeeially in the lower and more marshy localities. Alsoplile albo-
setacen is often met with, but always in few individuals only, The most
Erequent climbers ave Dinoellon Andemanien, Zizyphus subguingnenervis,
Vitis lanceolatn, V. pedate, and V. vepens, Derris-thyraflora, Heptaplewrim
ellipticun, Dioscoren glabra, Suilax polyacantha, Uncaria pilosa, Jasminwm
acuntinatissinaon, Anodendron panicnladwm, Eryeile paniculata, Eleeagius
arborer, Gaetwm macropodunt, Calemus Andwmenicns and several other
rattans, Freyeinetia insignis and another species ; besides, Uvaria micranthe,
Salocie and Hippocraten, Griffithia eurvate, Blunen riparia, Ewmbelin
microcalyr, Parsonsic spivelis, fpomoes  vifjfolin and I Nicobarica,
Steaochlaeng scandens and Lygodiwm civeinalum. Pothos seandeits and
Gymnopetalum heterophyllum often creep up the trunks of the trees,
Shrubbery is litkle developed, and as everywhere else, itpresented by the
glender treclets already enumerated, young trec-orowth, and rattans, especi-
ally a Zalacen (7) OF herbs are chiefly seen Lasiauthus frevicaulis,
Iﬁq'{’j‘ﬁ: is 3"..'?':"'“ and I, castato, Homalonema aromeal icum l.l]l'l![i.fl_l”"f, .-Iﬂrfrr-
giieni simplez, duomuwmn Feazlii plentifully, and some other Seifominene
which were in leaf only, Maranta dickotoma, Adenostemma viscosum, Blunca
9;'1‘.:;r£'0:'r']ru"r-f?|r, Aimareearpus pulescens (restrieted to the platonic rocks),
Corymbis disticha here and there, and several grasses and sedges, like Cyporus
wmoestus, Hypolytrum latifolinm, Selevia lithospermeand 8. Suntrensis, Oplis-
menus compositus, Panicum filipes, Kyllingin monocephala, Cenfotheca :
lappaces, and, in more open localities, Thysmnolnene acorifera.  Forns are
plentiful but apparently not much varied as regard species ; those observed
most frequently are Neplrodinin wolle and other species, Nephrolepis ncuta,
Lindsaen tenera, Dacallia spelivncae, and Selaginelle eaudate, On stems
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and branches of (roes grow ehicfly deplenium aidus and oA macrophyllnm,
Fittarie elongafe, and a number of orehids, like Oberonis, Trichoglotiis
l]l’n'l'-'l'-u‘r.l'i-r'rl.l‘.ln'.'rfl! J_'1'|_'||Ii-\_"ll'|_'|llu'r e d i .'|'|1I,l.l.\f'¢' coriu-cernd, Pholidote tmbricela,
amd Seceolobivmobliguem,.  Parasites were not observed, but  Henslowie
erythrocarpe was once met with, Owing to the darkness, mosses and
liver-mosses are not well-developed here, but along the rocky courses of
rivulets patches of Fiesidens and flypne occur.,

Where cleavings take place in these forests, Selerine chiofly necupy
the tervain, with other grasses, amongst which Hibiscns Abelmoschus is
often observed,

4. GRASS-HEATITS,

The grass-heathsgas they have been called by Dr. Diedrichsen, occiapy
the hillocky plateanx of most of the islands of the northern group, and are
physiologically equivalent to the *low forests” of Pegu, more especially
with that variety of them in which the trees are more seattered. | They form
park-like grass-lands,® which are made up chiefly of Selerine, Eragrostis
Zeylanice, BErinchne Chinensis, fhynchosporn Wallichii, Heteropogon con-
torius, several species of Fimbristylis, Tmperala arundineeces, Spodiopogoi
(very hairy) and the hairy Sorghum muticum (these two grasses grow chiefly
on the outskirts of the tropical forests and at the bottom of the dells, where

they attain a height of 5 to G feet), Dimeria locally, Cﬂlr}'_.:,n'(dﬂflu:.,lﬂﬂ aeiewlo-

tus, Eragrostis wniolotdes, Digitaiin, and Cyperns polystachyus. OF other
plants  associate chiefly Gleichenin dichetoma, Lycopodium  ewrvatum,
Lachystome seaile, which here has always rose-coloured flowers often colour-
ing whole tracts ved, Exlophia graminen, Urena lobate, Trivmfettas rhom-
boidea, Despodiva pelyearpiwm scantily and D, heterophyllvm, Pycnospors
nercose, Uraria legopodivides, Lindseen loenceolate, Hedyolls approxcimata,
H. Wallichii, and I graminicole, Evolvulus linifolive scantily, Euphorbia
parviflora, and some others. At the bottom of the numerous dells where
rivalets not move than from 2 to 3 feet in breadth have eut courses from 4 to 5
ft. deep, thegra naturally grow more luxuriantly and entirely hide the water,
Such places are usually more or less swampy and in this ease a greak

number of other grasses and plants appear, such as Cyperus vulgaris,
C. Haspan, Ci Trin, C. pilosus, and C, dilutus, Fomdristylis miliecen, . com-
planata, F. diphylla, Fueirena wnmbellate, Rhynchogpora auren, Seleria lacvis,

& Sumaefrensis, and a white-fruited form of the last (these prevailing), Pas-

#* The northern parts of Karnicobar are fora groet pact covered by Sweeharin
spoitanennn, and it sctms thut part of the grass-heaths of tho northern port of Kamorta
(where the wild buffalees oceur) is also covered by this grass. At least T am informed
that éoarse grass, cutting like a knife, occurs hotween Tring and Enaka. These grass.
lands which I visited above Tring and of the northernmost part of Eamorts are all
tha same ns those of the seuthern pard,
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]
palen serobienlatum and P, fevuoswm, Panicum colomum, Feachne milineos
var, huwnifie, Adrundo Rogburghii (usually ocenpying whole tracts where

x\ it oceurs), Ceratopteris thalictroides, devostickum ewrewm here and there,

Blechnum orientale, Eriocaoufon fu.lr:l.ri,.'b.?:'rrm, Bmithia zensilivn, Jussicn

vellosa, Adenostoma vizcoswm var. elatu, .Tf_.;.r_-;.'raﬂﬁffff N-Flfl-{.‘illrfhilz-r’i', Linno-

Phile hirsute, Gonostegie hirta, Powzolzin Indica, and several others,

Lygodivwm seandons and L. pinnatifidum are occasionally met with in the long

grazs.  Small as these valleys are and often separated only by a low rounded

ride, they have often certain speeies entirely peculiar to themselves and
recurring nowhere else,  Such plants as [ found only onee or twice (but then
often in quantity) are Polygale leptalea, Crotalaria ealyeing and O sericem,

Blumea flove, Utricularia diandre, Dysophylla auricularia, Colocasia vivess

in large quantity, along with Nephrodinm propinguum, Lsaclne myosotis and

another species (of the habit of Pawfewmn aeilinre), Polypodivm longissinne,

Helmathostachys Zeylaniea, Finbiistylis diphylla var. eillose, F, andans, and

P globulose, Rhynchospora filicanlis, Selevia lnteriflora, Cyrtapera fusen,

Lhrizspermum amplexicanle, Blyva Roxburghii, ond dneilema ensifoliw,

The shrubbery, more developed at the outskirts of the tropical forests,
is scanty on these heaths and very poor in species, consisting chiefly of

Pitlosporum ferrugincsn, Polyphragmon flavescens, and Eugenia claviflora

(these three reduced to mere shrubs), Melostona Malabathifcum and a small

procumbent form of it, Helicteres oblusa, Rulbus Moluceanus, Bluiea

balsamifera (locally), Fitex negundo (rave), and an impoverished condition
of Gmeline asintive,
The treesare very seattered, and none of them excced 30 feet in height.

The bulk consists of Fegrees rvacemosa, Aporose glabrifolia, ditidesne

Ghacsembilla, and Pandenys odoradizsivus, the last more along the swampy

valleys and in them. Chsnarine equisel{folia is seen, especially on the north-

ern part of Kamorta. A stiff Dendrobiuvm, a few ferns, as Polypodinm
adnaseens, Davallio solida, D. pavallels, eto.azalso Disehidie nummularic and

D. Bengalensis, ave the chief, if not the only, epiphytes, Here and there one

meets with small patches which have-evidently been under eultivation at

some time, as is indieated by the cuenrbits (Beninensa eerifers, Lagenaria
vilgaris, Cwcwinis utilissima, Momordica and Cilrullus) that are still to

be seen growing on them. -

5. Manxe VEGETATION. ;
Katchall and Kamorta, the two islands which T had an opportunity of
/< exploring, though separated from one ancther only by a narrow but deep
= channel about Siniles broad, present very different shores: the former is
encircled by fringing coral-reefs, while the latter is nearly Frec from them ;
the large amount of muddy deposit formed by the action of the sea upon
15 ;
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the soft polycistina-clay of which the island is formed, being unfavourable to
ation of Kamorta
is very poor, and the algwe chiefly found ou its shores are Zonaria (small),
Eypoglossiem, Bostrychin, Gangroceras, and such like forms ; the numerous

the growth of corals.  As a consequimes the marine ve

seaweeds found washed ashove having possibly all been brought from the suh-
warine coral-reefs of Katchalland other islnds.  Of phanevogams, Enhalus
aeorofdes is the only representat e s tlus iz a plant which grows chiefly in
shallow waters at the debouchares of rivers, where it often forms whole sub-
maring meadows, appavently little eaving for the mud which is cavvied into
the seq, and which often encrusts the whole plant.  If we turn to Katehall,
the marine \'u-:__p'i.l'!i-.ul agsumes quite a different aspect ; not |'1I'|1'|' are small

Sargasse, Zonerde in lirge specimens, and other  melanosperms richly
represented, but some of the coral-reefs me so densely covered with
numerons olive-brown, sreen ( Ulea), and red seaweeds, that it is often dif-
ficult to disentangle the differcnt species.  Such is especially the ease along
the western shores of the island.  On the submerged coral-veefs arve found

also the marine phanerogams Halophile ovelis and a Cymodocen, together w ith
another plant having a very close resemblance to Ealelus bat much smaller,
Frogments of the Cymodocea can be scen floating in gquantities; which
indicates the prosence of turtles.

In drawing up the appended enumeration of the plants hitherto found
on these islands, I have to express my sincere thanks to Hofrath De. l'-'l'!l?.l,-
Director of the Vienna Musenm, who with rare liberality has not only
forwarded to me the collections made by Mre Jelinck during the
stay of the Austrian frigate ‘Novara' at these islands, but also pre-
gented to me a complete st of the duplicates. e has also entrusted
to me Mr. Jelineks M3, Jouwrnal, by means of which T have been enabled
o note the localities and native numes.  These vernacular names [ have given I

in the German mode of spelling adopted by Jelinek, as 1 thought it nob
advisable to alter them.  During Mr. A, O, Hume's eruisze ronnd the Nicobars
in 1873, a small collection of lllil_'lli_:-i 1:1_-1|1'|:!'|:,' IL":lt‘-ﬁ]ll'{.“l‘ll]:"]lS} waz made 1::,’
two native garden-collectors.  Some'of these proved new to the flora of the
Nicobars or furnished 'u]l]ltiun'il loealities ; they are all marked in the
following list with “g. e." (garden-collectors).

A number of tll.q_ plants ineluded in the following list are taken tmm
Dr. Diedrichsen’s list. These are marked * teste . between brackets.
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Excaenariox of e Puaxes or Tue Nicopar Istaxps,
; DILLENIACE A,
~h l. Thriesta rreosy, Wuoree inJown, As. Soe. Bene. 1872, 902 and
“187E A6, vix Roxburgh.—Not unfrequent in the tropical forests of
Karnorta.

N. B. The leaves of the Nicobar tree are 1 to 1%, in saplings up
to 2, feet long, more |-:'|1:1l'|tj. decwrront to the very base, and while young
]lilil—'-‘-h‘“i-k'iil"'|']t'l',;'- 1 tt':.l'l'li'll.'l'].}' identifiecd this tree with “n..l!{lllll".:hl:i, bt I
now entertam great doubts as to the correctuess of my identification,
having ascertained that the insular species is a southern form, which is un-

likely to extend so far north as Assan,

ANONACEAE,

2. Uvamia wrenaxtis, HE and Th.—Not unfrequent in the tropi-
cal forests of Kamorta.

N. B. Uvaria cordata, Wall. Cat. G486, is still retained as a STIaNYIm
of U. macrophylle in the Ind. Flora, although Miquel and T have pointed
out that it is the typical Blumean U7 oealifolic. Hf and Th now refer
some Dornean and DPhillipine specimens to U. ovelifolia, Bl. 1 have not
seen the Kew U oval{folia.— Goniothalemus Malayanus, HE. and Th. is

& cortainly identical with G. Slingerlandtii, Scheft. (not G. Stingelandtii s
fhe authors of the Indian Flora call it)—Melodorum prismaticwm HE.
and Th. and AL rufiom (Pyramidanthe rafa, Miq.) are two very different
species ; the former has the leaves and the simply minutely granulae carpels
quite glabrous, the stalk very short, and the peduncles longer; while the
latter has the leaves more or less tawny pubescent beneath, the carpels
strongly rugose-verrucese, minutely tawny puberulous, and the stalk about
two-thirds of an inch long,

4. Usosa pesumos, Dun—Katehall (g, e.).

4. Pouvavrany Lareerriors, Kurz in Journ. As. Soe, Beng. 1871,
O2.—In the forests of the Nicolars (Stoliceka).

8. P. sp.—Not rare in the tropical forests of Kamorta, Tt is a
small tree, with leaves similar to those of P, Sunteefrana bt broader aud
otherwise different.  Flowers and fruits unknown,

G. Porowry panvrronra, Kurz in Trim. Journ. Bot. 1875, 204 —
Lamorta, in tropical forests ; also Karnicobar (Novara 158 ; Jelinek 42—
fabelerod, ine.) and Trice and Track (z. ¢).

N. B. The leaves of the Novara specimens are much larger than in
mine and the berries 3—1-seeded.
7. Avoxa mumrcars, L—Cultivated near the villages of Kamorta and

Nankowry, and probably elsewhere,
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8. Onopues warscuatuies, Kurz in Trine Journ Dot 1875, 823.—
= A common shrab or small tree, forming the chief wndergrowth in the coral- :
reef-forosts of the castern parts of Katehall—1t comes nearest to O. /‘_
Brondisii. . :

0. Saccoreratuva Honserenorr, Beun—Searce in the coral-reef-
forests of the western coast (Modsha tapoo) of Katchall,

N. B. Bergsmin Sumatvana, Mig. Suppl. FL Sumate, 359, = Kings-
tonia nervose, HE. and Th,

MENISPERMACE .

10, Axasnra coccuLvs, W. A—Common in the tropieal forests of
Kamorta. ’

11. Cocovrrs moaxvs, Coleb—Frequent in eleaved lands, shrub-
beries, and along the borders of jungles, ete., of Kamorta and Katehall ;
Nankowry (Novara 151 ; Jelinek 130—mungdrum, ine.) Trice and Track
(Novara 152 ; Jelinek 176—i#ié, ine.)

12. Crycrka recrata, HE and Th., var. pEspvrizsa (€ penduling,
Miers Contr. 111 243).—Frequent in the beach-forests of Kamorta and
Katchall ; entering also the coral-reef-fovests,

N. B. Dr. Diedrichsen also enumerates Stephaniz as a Nicobarvese
plant.

13. Axritaxrs cazocarra, Kuorz in Trim. Jouwrn. Bot, 1875, SE-L.—-rﬁ__‘i-'_
Not unfrequent in the swamp-forests of Katchall.

NYMNPHAEACEAR,
14. NyurnEs sp.—Nicobars (feste D.).
E CRUCIFERAR.
#]15, Bruassica JusceEs, L—Apparently cultivated at Malacea, Nan-
kawry.

N. B. Cheiranthus parryoides, HE and T. And. Ind, FL T, 132, =
Poarrya nudicanlis, Regel in Radde Ost, Bibir. 176 (L. macrocarpe, 1L
Br.: HE Ind. FL 1 131).

A PPARTDE, "

16. CreouMEe viscosa, L.—Nicobars (tesfe D).

17. GYNANDROPSIS PENTAPIYLLA, DC.—A weed around the huts of
the natives in the beach-forests of Kamorta and Katehall,

18. Crpateva uicmocinrs, Kurz in Trim. Journ, Bot. 1874, 19
and 1575, 824.—Rare in the coral-reef-forests of the western const of
Katehall.

N. B. Capparis Hasseltii in Journ. As. Soe. Beng. 1874, 70 is not ¢
Miquel's plant. It differs from it by the short (2—3 lin. loug) gynophore
of the one-seeded berry. My earlier name (€. ambigua) must thercfore
be restored.

-

-
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FIOLACET,

19. Ansopers Bevcanessis, Wall—Rare in the tropieal forests of
Kmumorta.
« 20. Arsopria sp. Leaves only.—Ratehall (g. ¢

N. B. TFiola Hovoleri, Thoms." in Hf. Ind. FL T. 183, is apparently
the same as 7. glowceseens, Oudenn in Mig. Aun, Mus, Lugd. Bat. TIL
74.—All the localities (except the Kakhyen-hills) of V. serpens i my
Contr. Burm. Flora in Journ, As. Soc, Deng. 1574, 72 must be referved Lo
. Thomeoni, Oudem. in Miq,, 1. e

BIXINEAL

91. Brxa Onerrawa, Lo—Tike wild in the beach-forests of Katehall
and Kamorta ; entering also the coral-reef-forests ; Karnicobar (Jelinek—
ouk, inc.) i

.92 Rypimia cxsis, BL—Rather frequent in the tropical forests of
Kamorta.

The trees while young but already fruiting frecly, have the leaves
very large (up to one and a half feet long) aund proportionally of a thinner
texture and a laxer wet-venation, which gives them a very different
:Ll?['l..,".ilm“(.‘L".

N. B. Roydsia floribundas, HE. Ind. F1. L. 409, in note, = . Plilli-
pinensis, Turcz. in Bull. Nat. Mose. 1854. 329 (Cuming 541).

PITTOSPOREZR.

23. PrTTosPoRUM FERRUGINEUM, Ait. (P. Jevanicwm, Bl ?)—
Common in the tropical forests of Kamorta; freely entering the grass-heaths,
where 1t becomes reduced to a mere shrub.

 POLYGALEZE.

24, TPorveacs terErutorpes, Willh—Rather frequent on the grass-
Leaths of Kamorta but ecasily overlooked. Having now more caréfully
exnmined this species in nature, 1 consider it a good one. The lowers
arc whitish, but the keel upwards and the erest are of a beautiful lazuli-blue,

95. Porveara reerates, DC.—Here and there amongst the orass
alang rivulets in the grass-heaths of Kamorta,

N. B. Xauthophyllum paniculatum, Miq. Suppl. Fl. Sum. I. 393,
must be eut out from the synonyms to X fleveseens in Hf, Ind. I'l. I. 209
and in my Contr. Burm. Flora in Journ. As. Soc. Beng. 15874, 79 ; it differs
greatly in the tomentose ovary.
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PORTULACACEAL
293, Torrrrack onEmacks, Li—A weed avound the huts of the natives
on the beaches of Wamorta and Katelall. f

-
£

GUITIFERA.

27. Gamerxra seecross, Wall—Not unfrequent in the coral-reef-
forests of Watclall; also Nankowry (Novara 107 ; Jelinek 135-—pajuen,
inao,)

25 Ganovia coR¥EA, Linn.—Common in the tropical forests of
Kamorta ; also Nankowry (Novara 165 ; Jelinek 191—pajun, ine.)

20, Gapcista caryerxa, Karz in Trin. Jown. Bdt 1875, 824.—
Common in the tropical forests of Wamorta.

N. B. Dr. Hooker (Journ. Linn. Soc. XIV. 485) wishes to correct a
supposed error of mine in regard to No. 155 of Maingay's Collections,
which T declared (i fitteris) to bo identical with & rostrate (Discostigme
rostratwm, Hassk). He points out, inferalin, o different androeciuwm.
Both the specimens of the above Maingayan No. in H. B. €. are females,
and henee an andreecivm 1s here out of the gquestion. The male flowers of
(. vostrata are up to date still unkoown,® and I cannot understand how
Teysmann could have sent male specimens to Dr. Hooker, as it iz a fack
that the r_m'l_'.' tree in the Buitenzorg gm'l!uu, upon which Hasskarl based -
his species, is a female one. Hence I must suspeet that Dr. Hooker
received G, Merquicnsis from Teysmann, o male tree of which is eulti-
vated in those gardens.  Under these eiveumstanees and after re-examination
of the Mainzayan specimens I hold to fJ;r'tlﬁun ﬂ:ijlt‘('ést'ﬂ.

80, Gancrsia (Xawrnocuyyus) JELINERL, nov. sp.

Arboren, glabra ; folin oblonza ad elliptico-oblonga, basi aevminata,
petiolo gracili eireiter semipollicari suffulta, apiculata, 5—7 poll. longa,
tonuiter coriacen, glabra, nervis lateralibus  tenuibus subeonfertis intra
marginem anastomozantibus percursa ; panieule froctigere  eymiformes,
g!nh;:u‘ breviter peduncolate; petiolo eirciter duplo longiores, terminales
ot laterales ; gepala sub fructn 3, semilineam circiter longa, ovata, acuta,
glabra ; bacew: obovatie v. sub-globoso-oboveidem, cerasi majoris magnitudine,
apice cum stigmate minuto impressw, loves, 2—l-spermiv ; semina 6—7
lin. longa, compressocblonga, lwvia, Tillangchong (Novara 169
Jelinek 106).

31. Caroruviioy Isopmyvrnivar, L—Frequent in the beach-forests
all along the coast of Kamorta and Katchall ; also Karnicobar (Novara 166G ;

* Aiguel, however, seems Lo have Enown the male Sowers of it, although all he
says about thim s that they are panieled,
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Jelinek 309—eheang or pi-jang, inc.) ; puyan, ing. Kateh.—Me, Jelinek pe-
marks that the Nicobarese build their canoes of this tree.®
82, Caroruviovsr sereramne, Willl—Not uofrequent in the

tropical forests of Kamorta.

88, Cavornyerus Wanntenraosva, Plinch, and Trisn—Not rare

in the tropical forests of Wamorta.
TERNSTREUTACE T,

3k Tenvsreewmrs Pevawenaxy, Chois—Not unfrequent in the
tropical-forests of Kamorta. A tree 70 to S0 feet high, of which 1 once
met with a stunted individual in the grass-heaths,

N. B. Gordonia exeelsa, Dyer in HE Ind. FL L 291 (not of Blume)
var. a. pubescens, Dyer, L e, = G. dipterosperma (Dipterosperme sp.
Griff. Not. IV, 564). Blume's tree differs so much from the above in the long
peduncles, lavge hivsate eapsules, and in the texture and pubescence of the
lesves, that 16 12 diffienlt to understand how it could have come to be identified
with the Khasi and Sikkim tree. &L S.l'.leflff.lfjm':'rruﬂ, Wall,, = 4. anomal,
Spreng, Syst. 1L 126 ; HE Ind. F1 L c. 202 (Comellia axilloris, Roxb.
in Bot. Reg. 349). This species again is certainly different from Blume's &,
exrecler, and greatly rescmbles Loplocea infegerrima, Mig. It ocours also
in Penang, where the late Dr. Stoliezka collected it. Dyer scems not to
have read the deseription in the Bot. Register, but to have velied solely upon
the redueed figure when he recognised in ifa 8, China species. &, Maingayi,
Diyer, is the same as Miquel's Laplocen subindfegerrima, which again hardly
differs from L. avomatica. As Miquel has already pointed out, the distinguish.
ing characters of Gordonia and Laplacea ave not reliable, and in Ewrya, for
forexample, the free or united styles are not even regarded as of specific value.
Hadsura pubescens, Miq., is a very distinet species of Actinidin, allied to
A. enflosn, L. Dilleniacea 7 nervosa, Wall. Cat. 6633, from Singapore, =
Sharen sublacunosa, Scheff. ; Shorea maeroptera, Dyer, = Sh. lepidota, Bl ;
Hopea micranthe, HE. = H. Mengarawan, Miy.

MALTACE TR,

33. SIDA CARPINIFOLIA, L., var. acvra (S acute, Burm.).—A com-
mon weed in the beach-forests and in cultivated spots. (Novara 160;
Jelinek).

N. B, 8ide amoene, Wall, Cat. 1548 from Ava, which Masters doubt-
fulh' refers to dbutilon fruticoswm, Guill. and Perr., bas 12 o irpels and is
simply a small form of 4. fadicum, Don.

* T doubt this, for the Nicolarese ont the frees for their eanoes far in tho interior,

while Caloph. Taophylium is a shore tree. The timber of their bonts more resembles
that of Ariscarpus,
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. Unesa wopata, Le—A commeon weed in the beach-forests dnd
in the grass-heaths of Kamorta and Katehall ; also Karnicobar (Novara
162 ; Jelinek 46—Rassingd, ine.) and Pulu Milu (Novarn, 161 ; Jelinek
158—mnfache, inc.).

87. Hipiscrs Aneryoscuvs, L—Frequent in clearings and open
ghrubby spots in the tropical forests of Kamorta.

35, l-liumr-lzs TILIACEDS, L.—Common in the beach-forests of Ka-
morta and Katchall ; on the first-nomed island it oceurs also exceptionally
in a few patches on the hills along the mavgin of the tropieal forcsts; also
Karnicobar (Novara 158 and 159 ; Jelinek 8—fad Lowa, ine.) ; fmbon,
inc. Kateh,

39. Tuespesty PorULNEA, Corr.—Commaon in the beach-forests, and
eencrally along the whole const of Wamorta and Katehall ; also Karnicobar
(Novara 125 ; Jelinek 75.—matke, inc.) and Tillangchong (Novara 126;
Jelinek 59).

#40). GossyrirM HERBACEUM, L.—Cultivated at Kamorta, and ocea-
sionally around habitations. Its growth on Kamorta (polycistina-clay) is
very inferior ; it should be tried on the coral-grounds of Iatchall, ele.,
where it will thrive better.

STERCULTACEAR. \"\Qf.

41. Srescvrra aornis, Wall—HRather frequent in the beach-forests
- of Katchall ; also Nankowry (Novara 165 ; Jelinek 145—f4, inc.).

N. B. I have now had an opportunity of ascertaining that the speci-
mens of the Sterculin referred to 8. pareiflore in my Contrib. Burm, Fl
{Journ. As. Soc. Beng. 1574, 117, sub 10) are o variety of the above, The
true St porciflers, Roxb., oceurs in the Ava and Sylhet hills, but Masters’
Malayin specimnens have nothing to do with Roxburgh's species.

42 Srercviry uypostiora, Migo Suppl. FL Somatr, 300.—Com-
mon in the tropical forests of Kamorta, It is a treelet up to 20 £ high,
with stems of about an inch in thickness,

43, Stercvnia noxeironta, Vent. P—In the tropical forests of Ka-
morta. Only leaves, hence the doubtful identification.

4L STERCULIA CAMPANULATA, Wall. var. GLARRITOLIA, leaves quite
glabrous, cordate-rotundate.  Common in the tropical forests of Kamorta
and Eatehall, and there one of the lofticst trees.

-45. Hermrers Tornins, Kurz in Journ. As. Soe. Beng. 1874, 115
( H. littoralis, Dry.). Cominon in the beach-forests of all the islands;
Karnicobar (Novara 214 ; Jelinek 84—Lamérad, inc.).

46. Henwreres onresa, Wall—A most common meagre shrub on
the grass-heaths of Kamorta,

£
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47. Awpnoma avevsra, Li—Nankowry (Novara 15%; Jelinek 172 —
Kamoponing, ine.).
48, Visesta Tsvica, Hountt.—Rather frequent in the tropical forests
i ’__L\ of Kamorta : also Nnn[-cuu‘r_\' (Novara 165 . clinek 16S—diem, ine.).
MNOR. P PRSPPI rlr.l-."r'.l'.\'.':_."llr:rf.':.lr.r, I3l. f;“f. Iod. FI. I, .'-[EJ:T"I is
reduced by Miguel (11 FL Arch. Tnd. 81) to a synonym of P. acerifolinm,
and he includes in this species P Swsewm, Worth also.— PE Blumeanm,
Korth., (Kurz in Journ. A% Soe. Beng. 1871, 1200 is identified by Aliquel
(1. e.) with P. Javaniewm, Jungh. in Tydsch. Natuurk, Gesch. en Physiol.
VIL 306 (Miq. Il Arch. Ind. 88). In Journ. As. Soe. Beng. 1574, 122, T
have placed Bucettnerio erenulata, Wall, in HE. Ind. FI, amongst the doubt-
ful -‘i-lli"-'i."ﬁ. I have since come aeross the Hl"'t‘-i“l"‘“"‘ of Wallich's 2. arenn-
fata, which T see have been correetly placed by me in B, aspera, Coleb., From
which it differs in no respect. 1ut B. echinata, Wall. Cat. 1 150, of
which I have seen nothing but fragments, is a different plant, and T now
believe that Masters drew up his description chiefly from this specics, the
name of which must be restored.

TILTACER,

49. Gmewia caropnvirs, Kurz—DNot unfrequent in the tropical
forests of Kamorta.

N. B. Grewia Migueliana, Kurz in Flora 1572, 395 (with which

% Maingay's No. 244 is identical), is really a distinet species from the above,
differing not only in the characters already mentioned by me but also in
having fruits only half the size.

ol TrIvMPETTA RUCMBOIDES, Jacq.—A narrow-leaved variety of
this occurs here and there in the dry grass-heaths and around the huts of
Kamorta.

N. B. T huwwifusa, Hassk., = T procumbens, Forst, T trilocilaris,
Roxb,, is more likely a form of 10 semitrifoba, L.

51. TricnosperMum Javastovy, BL; Clos. in Ann. se. nat, 4 5ET,
VIII, 265 (Bixagrewin Nicobarica, Kurz in Trim. Journ. Bot. 1875, 395
L. 169).—Not unfrequent in ¢he tropieal forests of Kamorta,

N. B. If Loureiro’s Thrizsperuwm (Chrchidese), in a corrected form,
abtains acceptance amongst botanists, as indeed Reichenbach Gl has alrendy
proposed, Asa Gray's Diclidocarpus will also supersede Blume's gonerie name,
Chartacalyx acerescens, Mast. in HFf, Ind. FL 1. 352, is in my opinion only a
gpecies of detinoplora. The difference in the ealyx is not of generie value,

.(“ami a5 regands the stalked ovary, wo should bear in mind, that the ovary
< “of detinophora is globose and constricted at base, and hence that the character
of the stulk is one of development only. Pentace friptera, Mast, is only a
d- or rarely 4-celled and -winged variety of P. polyanthe, Hassk.
146

W
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65, Crrnvs peeraaxs, L—Cultivated on Karnicolar and elsowhere,
N. B. Dr Dicdrichsen records Ferowin elephantum, Corr,, as grow.

'mg Frn.ﬂ{uq-|1ll_'l.' on the Nicobars, but this scems to be an crror,

CCHNACER,
66. Ocuxa Aspasraxioa, Kure—DFrequent in the tropieal fovests
of Kamorta; also Nankowry (Novara 170; Jelinck 125—Rklang-kony,
ine.). :

BURSERACER.
G7. Caxamiou sp—Nicobars (feste D)
MNELTACEE.
68, Acrara ARGENTEA, Bl—Not unfrequent in the coral-reef-forests

of the eastern coast of Katehall.
G0, Actara Axpaaraxtes, Hiern—Frequent in the eoral-reef-forests

* of the eastern coast of Katehall,

50. Asoomy Gavcao (dgleic Genggo, Mig. in Amn. Mus, Lugd,
Bat. IV. 47).—XNot unfrequent in the coral-reef-forests of Katehall ; also
Gireat Nicobar (Novara 175 ; Jelinek 247—"Rkakeny, ine.).

80, Camara Morvceexsts, Lamk.—Eatchall (g. ¢.).

OLACINE AT,

§1. Xraesra Auenicavs, Willh—Karnicobar and Katehall (g ¢.)
(Novara 171).

87, Opax rwBRICATA, Roxb., var. MEMBRANTIFOLIA, folin 5—G poll,
longa, 21—3 poll. lata, ovata ad elliptico-ovata, Lrevissime ef obtusiuzeula
acuminata v. apiculata, succulento-membranacen, in sicto tenuiter mem-
branacea, viridissima, laxe reticulata; emtera ut in speeie.—Rather rare in
the coral-reef-forests of the castern coast of Katchall.

83, AxicoLoss PUBERULA, Kurz,—Commen in the tropieal forests
of Kamorta and Katehall,

84, ApopyTEs Axpaiastor, Kurz—TFrequent~in the tropical and
coral-reef-forests of Kamorta and Katchall ; also Great Nicobar (Novara
123 ; Jelinek 277).

85. Cavsrepa Rueepir, Gmel—Kondil (g e.).

£6. CHAMPEREYA GNETOCAREA, Kurz in Trim. Joum. Bot. 1875,
825.—Diispersed in the tropical forests of Kamorta; also Karnicolar
‘% (Novara 154 ; Jelinek 83—{ongé, ine.).

OELASTRINE.F.
§7. Evosyuvs Javasigrs, BL—In the tropical forests of Katchall ;
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Kondil (g. e.) ; Great Nicobar (Novara 185; Jelinek 245—konlolikame,
LI, ).

88, SALACIA PLATYPUYLLA, Kurz in Journ. A= Soc, Beng. 1875,
203.—1In the tropical forests of the castern const of Katchall ; also Nun-
kowry (Novara 157 and 188 ; Jelinek 169—tunglaschi, inc.) awd Gireat
Nicobar (Novara 186 ; Jelinek 258—{feafirla, ine.).

Vory near to 8. macrophylle, Bl The specimens brought home by
the Novara have all onc-seeded berries, and thug the one 1 described appears
only exceptionally 2-secded.

80, Hrerocrates Nicopantca, Kurz in Journ, As, Soe, BDeng. 1575,
2053, —1In the tropical forests of the castern coast of Katchall.

R ANNE A,
890, Zizvrurs sURQUINQUENERVIA, Mig—Common in the tropical
forests of Kamorta and Katehall,
91. Corvprmva AstaTica, Brongn—Frequent in the beach-forests
of Kamorta and Katchall ; also Karnicobar (g. e.) ; putjang, ine. Katch.
02, Govaxis sp—Nicobars (feste D).

AMNPELIDE.

93. ViTis LaNcEonARIA, Roxb.—Commeon in the tropical and coral-
recf-forests of Kamorta and Katchall, s

91, Viris repars, VhL.—Common in the tropical-forests of Kamorta ;
also Nankowry (Novara 189 ; Jelinek, 146—kaje, inc.).

05. Vriris rrironia, L. (the glabrous 1..1111.1.\_] —Not unfrequent in
the coral-reef-forests of Katehall

96, Viris Lisxar, Kurz in Journ. As. Soc. Beng. 1875, 176 (the
variety called V. riparia, Wall.).—Karnicobar (g. c.).

97. Virss neress, WA.—Frequent in the tropical forests of Ka-
maorta.

08,  Premisasties sp—Nicobars (feste 1.).

99. LEEs GuRANDIFOLIA, Kurz in Trim. Journ. Bot. 1875, 325.—
Very common in the beach-forests of the western coast of atchall, enter- ;
ing also some of the coral-recf-forests ; also Trice and Track (Novara 100 ;

Jelinck 18G—Rhanad, ine.).

100. Leea sampeverss, L—Frequent in the beach, coral-reef-, and
tropical forests of Kamorta and Katchall ; also Nankowry (Novara 74 ;
Jelinek 171) ; faka, inc. Kateh, L

101. Lees acvneara, Bl—Katchall (g. e.). :

—

.- SAPINDACEE,
102, Camprospryoy  Havicacapuy, L—Frequent in the beae h-
forests of Kamorta, Naukowry, and Katchall, especially around huts.
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108, Arropuxius Conng, BL, not of Hiern (A fttoraliz, BL ; Kurs
Journ. As. Soc. Beng. 1875, 185).—Common in the beach-forests of Ka-
morta and Katehall ; also Trice amd Track (g. ¢.) ; Groat Nicobar (Novara
180 ; Jelinek 265—nenganinfe, ine.).

104 Corasta Jackiasa, Hierno—Rather vare in the (‘01"[[ recf-forests
of the eastern coast of Katehall ; also Warnicobar (Jack).

105. Curaxia apgxoruyriis, Planch.—Nankowry (Novara 157
Jelinek 120—muju, ine.).

106. Emoorossvs nvpigrsosvs, Drand, For. FL 108 (I edule,
BL).—Commen in the tropical forests of Kwmorta and Kateball ; also
Nankowry (Novars 179 ; Jelinek 153—petal,® ine.) ; ahaya, ine. Katch,

107. Sarmvpus Daxuns, Veigt—RKondil (g e.).

1058, Sarmvous moxtaxvs, Bl—Frequent in the tropical forests of
Kamorta, entering the beach-forests ; also Nankowry (Novara 182 ; Jelinek
141—nuje, inc.).

109. Poxerra TomEesTosa, Bth. and Hf—Only one young tree met
with in the coral-reef -forests of the eastern const of Katehall, but very likely
more frequent in the tropical forests of that island.

N. B. Dodonaca 2 Lomponga, Miq. Suppl. FL Samatr, 511, = Ple-
feocarpe Alalaccensis, Oliv.

ANACARDIACE A8,

110. Rnvs sp—Nicobars (fesfe 1),

111. Maxcrrera sp—Wild in the coral-reef-forests of Katchall, bub
I have scen only saplings.

112. Bucoa¥aNTi PLATYNEURA, ROV, E].

Arbor 40—G0-pedalis, glabra, gemmis fulve-v. ochraceo-sericeis ; folia
erasse corincea, lanceolata, in petiolum latym ernssum 2—G lin. longum
atteuuata et basi swpius subinequalia, obtuse acuminata, yulgo 4—6 (immo
11) poll. longa, integra, utringue lucidula, glaberrima, costd latd pland parnm
prominuli venisque h.*mui:un utrique pagind prominulis perenrsa ; flores parvi,
albi, pedicellis gracilibus fugaciter pilosulis vix lin. longis suffulti, eymulosi
et in paniculas numerosas glabras foliis vix longiores terminales dispositi ;
scpala ovalin, obtusa, cire. § lin. longa, glabra ; dropee obligue ovoidem, pisi
majoris magnitudine, obtusw, atropurpurce, glabre; putamen globosum,
durissimum, Yeve.—B, splendenti, Miq, et B. lueide, B, atlinis.—Frequent
in the tropical forests of Kamorta.

113. Opixa Wobpier, Roxb.—Frequent in the beach-forests of Ka-

® i Pefal oeeurs as o name for several different plants in Jelinek's journal; T
fear it iz mosnt for * &R (*just e, *right =o'}, a very wsual reply of a Mulay to a
question reganding the pronunciaiion of a word,



126 8. Kurz—.1 Sketeh of the Vegetation of the Nicobar Tlands. [No. 3,

morta and Katchall ; on the first-named island here and there also on the
Lills along the outskirts of the tropical Forests, Gantdil, ine. Katch.
114k Sesmecanevs usremornynivs, Bl—Frequent in the beaeh- /A .
forests of Watchall, entering the coral-recf-forests ; also Karuicobar (Nova- .
ra 210 ; Jelinek 30—pep or bonb, inc.) !
Yar. B. rupescexs, paniculim magis fulvo-tomentosm, folin subtus
puberula, reticulatione densiore.—Great Nicobar (Novarn 208 ; Jelinek
951).
N. B. 1 have not seen authentic specimens of Blume's specics, but the
Nicobar (and Andaman) plant agrees with Sumatran specimens thus named
by Miguel.  The leaves vary mueh in size, and in saplings they are up to 2%
ft. long and of proportionally thinner texture and looser net-venation, The
pubescent form, collected by Jelinek, stands in the same relation to the ’
original form as my 8. albeseens to the glabrons form which T incor-
rectly nomed 8. Aeferophyiius in my Pegn Report.  This tendeney to become
pubescent is peculiar to a great number of tropical trees, and is nob attri-
butable, as some may sugeest, to a drier or sunny station, but seems to be
rather idiosyneracy. TFor we often find the two states growing side
by side in the densest shade of the tropical forests, This is the case,
for example, with Micromelum pubesecns, while the perfectly glabrous
and the almost villous-pubeseent form (which I formerly distinguished as
V. pubescens) of Fangueria spinosa grow similarly associated in the dry hot
forests of Prome. Other examples of the same phenomenon are afforded by \f 3
Garege pianata and G, mollis, Chickrassin tabuloris and Ok weluding,
Schrebera Swictenin and Sch. pubescons, Holarrhena Coduge and IL
antidysenterica, Trewia nudiffora and the glabrous form, Berrye dmonille :
and B, mollis, Grewia levignta and its pubescent Form, TWalsura frijugn and
TP pubescens, dmoore Rohituka and A, dphanownyeis, Terminalin eatappa
and its pubescent form, and numerons others.  In two only of these, viz., in
Berrya and Micromelum, have T observed real intermediate and therefore

connecting states. In most of these cases nob only are the vegetative parts :
affected but the calyx and the corolla also.
CONNARACEZD. ‘
115. Rovrea rromisospa, Mig—In the tropieal forests of IKat- 7
chall ; also Nankowry (Novara 211; Jelinck 140—majing, ine.) A tree -
3—4& feet in girth, f :
115-6. Rounks Wannicimaxa, Planch. P (Comnnrus mimosoides, VhL. )
Symb. I1IL §7).—Nicolars (fesfe Vahl.) \_‘\\ |
116. Cossanvs Marweayi, Hf.—Great Nicobar (Novara 237 ; Jeli- <
nek 200—ed, inc.). - !
;
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LEGUININGSE

117. CROTALARIA CALYCINA, 'Sq.-'lu".ln'la.-—l{:lnl.l.ﬂ"['ﬂ. rare along o rivu-
let in the grass-heaths,

115. Croricamis sEnicer, Hetz.—Kamorta, rare along a rivulet in
the orass-heaths east of Enaca.

119, Samura sevsitiva, Ait.—Kamorta, loeally common along
rivuletz in the grass-heaths,

120, Dessopwrar vapertarey, DO —Common in the beach-forests
all along the coast of all the islands ; Nankowry (Novarm 231; Jelinek
S0—FReajap).

121. Desmoprom (Dirceray) sp—Nicobars (fesie D.)

122, Dessmoprvar REcURvarvs, Grah—Rondil (. c.). g

123. Deswovrvy Gaweericvs, DC.—Nicobars, no precise locality
given (Novara 233 ; Jelinek. ). $

124, Dessmoprva rorycarevy, DO —Not unfrequent in the shrob-
beries along the margins of the tropical forests of lamorta ; Great Nicobar
(Novara 234 ; Jelinek 234—piealam, ine.).

125. Deswopva uerEroruyonvar, DC.—Not unfrequent in the
grass-heaths and also amongst shrubbery of the beach-forests of Ia-
morta.

126. Prycvosroma ¥ERvoss, WA —Tather Frequent in the grass-
heaths of Kamorta,

127. Urpainra £1crTs, Desv—Here and there in the grass-heaths of
Kamorta.

125. Uranri nacoroptornes, DO —Frequent in the grass-heaths of
Kamorta.

120, Arvsicanevs sp.—Nieobars (feste 1],

N. B. Pisum safivwm, L., var. arvense is cultivated by the conviets
on Kamorta, but zucceeds very badly.  Along with it come up (in a similar
starved condition) Fieia sofiva, L. and Lathyrus dphaea, L., which bave
no doubt been introduced from Bengal.

130. Apnrus preEcatonivs, L—Karnicobar (Novara 226 ; Jelinek
—tanjam, inc.) ; Navkowry (Novara 226 ; Jelinek 110—kaipi, inc.).

131. Crrrores TERNATEAS; L—Nicobars (fesie 1.},

132, Enyruneya Ispres, L—Not unfrequent in the beach-forests
of Kamorta and the eastern coast of Katchall ; also Karnieobar (Jelinek
—dbamilla, ine.).

. 133. Mvousa oraastes, DC.—Nankowry (Novara 235 and 236;
Jelinek 166 and 150—ipud).

13t  Cavavarma vinosa, WA —Not unfrequent amongst shrubbery
along the outskirts of the tropical forests and in the beach-forests of Ka-
morta and Katchall ; Nankowry (Novara 230 ; Jelinek 142—komipud) ;
bangu, e, Katch,
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N. B. Some species of Phaseofus and also Dolichos Lablab, L., ave
cultivated by the conviets on Kamorta, but do badly.

135, Viexa nvres, A. Gray.—Common along the sand-benches and
in the beach-forests along the const of all the islands (Novara 229 ; Jelinek
1043 rfr'i'jiru-ﬁ-!:l{'l, me. Kateh, :

#136. Caaxvs Ixprevs, L.—Nicobars, eultivated (fesfe D.).

137. Fremrxgia strontnirFenry, Aib—Along the outskirts and in
open bushy parts of the tropieal forests of Kamorta, frequent ; Nankowry
(Novars 232 ; Jelinek—32—48aran Lofol, ine.).

135. Dansercia sp—Nicobars (fesfe D).

139. Derris vnicmxoss, Bth.—PFrequent in the beach-forests and
in the drier parts of the mangrove-swamps of all the islands ; Great Nicobar
{Novara 235 ; Jelinek 245—jlonja, ine.).

140, = Derr1s scaxpeys, Bth.—Kamorta, not unfrequent along the
coast, especially in the beach-forests and around mangrove-swamps.

14l Dennrs tuynsierons, Bth, (D, polythyrsa, Migq. Suppl. Fl
Sumatr, 297).—Common in the tropical forests of Kamorta.

142. Poxcamta siris (Rebinda milis, L.y P. glabra, V£.).—Com-
mon in the beach-forests of all the islands ; (Novara 151).

143. Sorumona TomrxToss, L—Hather frequent in the beach-forests
of Kamorta and Katehall ; Karnicobar (Novara 239 ; Jelinek 56—ature,
ine.).

14t PrerrornorvM FERRUGINEUM, Vog.—Here and there in the
beach-forests and coral-reef-forests of Kamorta ; Nankowry (Novara 240 ;
Jelinek 134—klarenje, inc.).

N. B. Cesalpinia dasyrlhachis, Mig. Suppl. Fl. Sum. 292, is o new
gpecies of Peltopherum.

145, Cxsanrixia xvaa, Ait—Frequent in shrubbery of the beach-
forests and around mangrove-swamps, entering also the tropical forests of
Kamorta and Katchall,

146. Crsareista Boxpue, L—Not unfrequent amongst shrubbery
of the beach-forestz of Kamorta and Katehall.

#147. CESALPINIA PULCHERRIMA, Sw.—Nankowry, at the village of
Malacea.

148, Cassta occIpESTALIS, L.—A weed in the beach-forests around
i,.i'lﬂ IH.”..‘!' "f ]\'.'"l.lﬂl.'l.'l,

119, Bavists rernvarses, Wall—Great Nicobar (Novara 241;
Jelinek 222—nanang foak, inc.).

150, AFZELIA BLIUGA, A. Gray—Frequent in the beach-forests of
Kamorta and Katehall,

#151. Tawnsersous Ixpres, L—Nicobars (feste 1),

e R

——
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1532, Cyxosmerny suivas, Spanogh—Not unfrequent in the beach-
and coral-reef-forests of Wamorta and Katehall,

133, Cyxoumerey nonrrors, L—Nicobars (Novara 145), probably

“only cultivated.

L3k  Exraps seavorss, Bth. (the typieal form with retuse leaflets).
Frequent in the forests, especially the beaeh-forests, of Kamorta ; Nan-
*kowry (Novara 225 : Jolinek —ofoaka, ine.).

153. ADENANTHERAY PAVONINA, L.—Great Nicobar (Novara 227 -
Jelinek 278).

N. B. 2Mimose and Aeseia are given as Nicobarese plants in
Diedrichsen’s list,

156. Armizzia stipvnata, Boiv.—Common in the tropical forests
of Kamorta. "

157.  Auprzzia tirromarts, T. et B.—Nankowry (Novara 243 ; Jeli-
nek 131) ; Great Nicober (Novara 241 : Jelinek 230 —wanyiha, ine. ).

155. Avmizzia susatisy  (Pithecolobinm bubolinwm, Bth,; Pi-
theeo. oppositum, Miq. Suppl. FL. Sum. 283).—Not unfrequent in the tro-
pical forests of Kamorta ; Nankowry (Novara 242 ; Jelinck 133—Faeoas,
ine.).

N. B. Pithecolobiwm confertwm, Bth., = Albizzia spleadens, Miq.
Suppl. FL Sum. 250. Bentham is correct in his identification of Pithec.
aeutonguliom, T'l“tl,. with P, amigilatnny, Bth. Maslersin .t'ff-."ﬂm-.r.r.l?:.-r,
Bak. in Hf. Ind. FL. IL 195, = A Assamicn, Bth. in Linn, Trans. sxv. 300,

£, 34,

159. Aznmpizzia cryeeanta (Pitheeolobivm clypearin, Bth.).—Ouly
once met with in the coral-reef-forests of tho castern eonst of Katehall,

160. Acvmizzia rascrovrara (Pithecolobinm fasciculatum, Bih.),
the form called Pithee. macrophyllum, T. et B.—Here and there in the
tropical forests of Wamorta,

N. B. I follow v. Mueller and Scheffer in throwing together A/5iz-
zia and _Pithecolobinm, the differences pointed out by Bentham appearing
to me not to be of generie value. ;

ROSACET.

161. Panrastemox thormveivs, DO, var. 7 . MACROCAREA, folin
Jatiora et rigidiora ; drupm pollicem lonigie, pulcherrime rosese—A beanti-
ful tree 30 to 40 fect in hieight, with a dense round erown, not unfrequent

“ in the tropical forests of Kamorta.

162. Rruvs Morvcoasts, L.—Not unfrequent in the shrubberies
ong the ocutskirts of the tropieal forests (and often entering them) of
Kamorta ; Nankowry (Novara 225 ; Jelinek L70—Xlintuwm, inc.).

17
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N. B. The rose is eultivated at the penal  station of Kamorta and |
thrives beautifully.

RHTZO0PHORACEL. & i1

163. Rumzornmona umronoxari, Lamk.—Common in the mangrove- |

swamps of all the islands.  (Novara 215). [

16k Ceriors Caxporueaxa, Arm—Karnicabar. :

165. Durvoviera ayuxonuniza, Lam.—Common along the coast of
all islands in the mangrove-forests where these come in contact with fresh-
water ; Warnicobar (Novara 216 ; Jelinek—{tafiita or Tinlji, ine.).

166. Camarria ixreceERRcy, DC—Rare in the tropien] forestz of
Kamort L. 2

COMBRETACEAR.

167. TeEmrarrwarty cararra, L—Common in the beach-forests all
along the consts of the islands ; gumlen, ine. Katch.

168. Termixatra sp. nov.—Frequent in the tropical forests of
Kamorta,—One of the highest trees, much resembling the preceding in
habit, but the leaves are much narrower and more cuneate and altogethor of
a different appearance. Fruits and {lowers unknown,

169. TersMiNaris ciTrixs, Roxb., var, Manarvaxa, petioles lonoer

and slender, leaves more asuminate, drupes little more than half the size.—

Nankowry (Novara 75 ; Jelinek 1832—ohang, ine.). J
170. Lum¥iTzERa LiTTOREA, Yoigh—A single treefound along one |
of the rivalets on the grass-heaths west of Enaca, Kamorta. 1t is a beach- |

forest-tree, the ocewrrence of which on polyeiztina-clay is abnormal. |
171, LuusirzERa RaceEMoss, Willh—Great Nicobar (g. ). {
172.  CoupreErry squamosty, Roxb.—Not unfrequent in the tropi-

cal forests of Watchall.
173. CounreTvM EXTENSUM, Rosh—Karnicobar (g. ¢.).
174. Gyrocamrrus Jacquixi, Roxb.—Coast-forests of the Nicobars.

MYRTACER. e
*175. Psioroyt ovvava L—Tu the beach-forests, avound the huts of
the natives, like wild on Kamorta and Katehall,
176. Rnovauwia rINERvia, BL, var. coxcoror (I cancolar, Min).
Common in the tropical forests of Kamorta.
177, Evoesia Javasies, Lok —Frequent inthe beach-forests, and

generally in the jungles bordering the sea, of Katehall; Pooloo Milu (No
vara 223 Jelinek 206—ipo, inc.).

178, EvGENIA 0CCLUSA (Syzygivm occlusum, Mig.).—A lofty trec
comuon in the coral-reef- and tropical forests of Katelall,
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179. Evarsta cravierons, Roxb.—A tree (M0 4 10 4+ 3 — i)
rather seavee in the tropieal forests of Kamaorta, but a sheabby variety of
it is common on the rrass-heaths of Kamorta ; Great Nicobar (Novara 221 ;
Jelinelk ﬂﬁl—|fj]f.'.'.I.'_.',r.-.'n'.ll:'.l:_-.j_.-r-.r. i|w_:|_

150, Evaests (Acsmesa?) sp., in lealf only.—Frequent in the tropical
forests of Kamorta.

151. Bamrmsaroxnta naceymoss, DO—Frequent in the tropical and
coral-recf-forests of Kamorta and Katehall ; Karnicobar (Novara 220 ;
Jelinek Gd—pisseon, ine.) ; Great Nicobar (Novara 231 ; Jelinek 220—
gurir, ine. .

152, BamrisaroNta Asiartics, Kurz in Pegu Rep. A. G5 (B, spe-
cipgr, L. £, mon Forst.)—Common in the beach-forests all along the
coasts of the islands ; Karnicobar (Novara, Jelinek—Z&enjoe or koa, ine) ;
hoire, inc. Kateh.

MELASTOWNACEE.

153. Ospeckra sp—Nicobars (feste D))

15) Merastosa Matsnarnricvs, L and a small procumbent form of
it not higher than }—1 foot.—Common as shrubbery along the outskirts of
the tropical forests and on the grass-heaths of Kamorta, the procumbent

. form restricted to the latter.
L 185. Merssroams porvaxravy, Bl, var, P—Nicobars (Novara 21 73
Jelinek),

156. Orastuers Nicopsnexsis, T. ot B. in Naturk, Tydechr. Ned.
[od. XNTV. 333 —Tropical forestz of Katchall ; Great® Nicolar (Novarp
219 . Jelinelk 172).

157 Dissocnera, sp.—Nicobars (fesfe 1D.).

158, Prenxasoea cerpviescess, Jack.—HRare in the tropical for-
ests of Wamorta,

159, Mesmecyioy svermiservies,Miq. Suppl. FL Sumatr. 329,

Var. araxmironis, folia 5—10 poll. longa, magis corincen ot nitidiora,

nervis minas distinetis ; petioli erassiores ; pedicelli solitarii v, bini, 2—3 lin.
longi, subgraciles, pedunenlum 1—2 Tin. longum articulatum supra foliorum
cieatrices erumpentem te rminantez = bacee subm; aturse obovoideo- 1,[_,],_,""- B,
e. 7—5 lin. longw, Leves, glabre, ealyeis limbo speciel coronato.—Iare in
he tropical l’mut-‘ of Kamorta. A small tree, which I identify with
liquel’s M. subteinereium, on the supposition that the berries in 1].“,,,_1 -

plant would, when full grown, reach a similar size. As g species it is a very
distinet one, being one of the few that have the berry not globular,

N. B. Memecylon pauciflorwm, Wall. Cat. 4114 {Triana ¥ Tyins,
inn. Soe. XXVIIIL 169}, = Clnthiviw glomerwlatum, Miq.
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ONAGRARTEA.
190,  Jurssrea vinnosa, Lamk.—Locally feequent along IIﬂiH"'-h]l' rivil-

lots on the grass-leaths of Komorta

SANNYDACET,

191. Caseanta anapnarTa, Bl, var leaves Taveer and broader at the
base, which is more rounded or almost cordate on the one side, in this
respect more resembling those of €. angestate, T. et B., which may turn out
to be only a form of it. Capsules fleshy, clliptical, nearly an inch long,
smooth and glabrons, A tree (80 — 50 feet 4 15 — 20 + 8 —4) rarein
the tropical forests of Kamorta.

PASSIFLORACER, .
192. Mopecca corprroLti, Bl.—Great Nicobar (Novarn 1555 Je-
linek 220—unaka, ine). To this should be referved AL hefe r'l’?;J-"r_ll.'-"fr! of
my Andam. Rep. App. A. 39 (not of Blume).
193. Mopecca Nicopartoa, Furz in Trim. Journ. Bot. 1875, 326,
Frequent in the beach-forests of Katchall; Naunkowry (Novara 156G
Jelinek 1b8—teajum, inc.).
#10%, Cantca Parava, Le—Cultivated and occasionally like wild in
the beach-forests of Kamorta and Katehall. (Novara 157 ; Jelinek) ;

fapii, ine. Katch.

CUCURBITACEA,

195. GTYMYOPETALUM WETEROPUYELUM, Kurz in Trim. Journ. Bot.
1875, 826.—Not unfrequent in the tropieal forests and ll_n.','l.“_}'- in recently
cultivated parts of the grass-heaths of Kamorta,

N. B. The differeuce between Trichosanthes and Gymnopetalivm is
Very -h,_,]1. indécd, The corella in Frich. 1'--'I'|rn"_l:|l'."f_lf:'_ul|'ll-h' (ﬁ?!&'r!m!f-* I..n'fft‘:f'.?'f—
fulia, Rosb.) is ns often entire as it is irregularly and more or less deeply
eut + the colonr of the eorolla thus alone remains as o distinguishing marl
between the two genera !

106, Lioesarta veroanis, Savi, var. P—Wild or like wild along
the beach-forests of Katehall. The petioles and leaves are covered with

Lristles arising from ealearcons incrassate tubercles ; the fruits are of the
shape and size of large billiard-balls, )

197. Lurra cviaxourica, Hoem.—Along the outskirts of the trep
enl forests of Iamorta.

#10%. DEsiveasa cErirErs, Savi—Cultivated and as wild in the
]|_|’_rg.||"‘-1:|-{h b g;u-ulgl:-" on the grass-heaths of Kamorta,

199. Crovymis sMEL, L., var. vrinissins, Naud—Kamorta, as wild

in neglected * gardens" on the grass-heaths.
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M. B.  Deswdes these Momordiva mod Offrwdfes were obsorved as enl-
ivated plants.
UMBELLIFERA.

2. Hypnocoryny sp.—Nicobars, (feste 1),

ARALTACE R,

201. HurrarrLevrva Erniericva, Seem—Not an unfrequent elim-
ber in the tropical forests of Womorta and Katehall ; Great Nicobar (Nova-
ra 170 ; Jelinek 263—Rbenandun, ine.).

202, Arrurornyrnvy Brvueaxmy, Zoll. and Mor—A palm-like
tree up to 30 feet high and higher, frequent in the tropical forests of
Kamorta.

CORNACE A,
208,  Avawerosm Svspaxvar, Mig—A large climber of the coral-
reef-Forbats of Katchall, more frequent in the tropical forests.

CAPRIFOLTACE. T,
206 SCYPHIPHORA UYDROFHILLACEA, Geertn.—Rare in the man-
erove-swamnps of Kamorta,
N. B. This genus is generally aseribed to Rubinees, but the strue-
ture of the ovary and the position of the ovales are tell-tale marks of its
—caprifolinceous descent.

RUBITACE A,

205. DPavcuorria Nricomanica, Kurz in Trim. Journ. Bot. 1875,
328.—IFrequent in the eoral-reef-forests of the enstern const of Katelall,

206 Psyenmorria ryioruons, Kurz, L e.—Not unfrequent in the
tropical and eoral-reef-forests of Katchall,

207. Psycwmornry Awpayaxion, Kurz, 1 e.—Rather frequent in the
coral-reef- and tropical forests of Watehall and Kamorta,

205, Psyomorwra cossara, Wall—Karnicobar (g. e.).

209.  Asamacanrus PUnEscENs, BL—Frequent in the tropical for-
ests of Ho-Ho or Ulala Bay, on plutonic rocks,

N. B. Diedrichsen gives Sepissa ns a Nicobarese plant.

210. Ixoma Paverra, Roxb.—Not uunfrequent in the beach- and
coral-reef-forests of Tatehall.

211. Ixors wenenxrorta (Pavetfa weberwfolin, Wall, Cat. G182 ;
Don. Gen. System ILL 573).—Frequent in the tropical and ecoral-reef-
forests of Katchall and Kamorta ; Great Nicobar (Novara 92 ; Jelinel
264—thenjunn, inc.) ; Karnicobar (Novara 93 ; Jelinek Sa—dJodjenkue,
e, ).—Resembles Webera® Asiatics, Bedd., to such a degree that it is fre-
quently mistaken for it. My Stylocoryne Webera in And. Rep. also be-
]nugr here, y
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919, Ixomsa cUNEIFOLIA, Roxb., var, aracrocanea, berries the size
of a large pea.—Lulu Milu (Novara 81 ; Jelinek 208—kilaga, ine.).

213. Ixoma Kumziaxa, T et B. in Natwurk, Tydsch., v, Ned. T
XXVIL 100 (sub Papetfo).—Rare in the tropical, more frequent in
coral-recf-forests of Katchall.

914, Ixoma mamumata, Roxb.—Great Nicobar (g. o).

a15. Ixoma amacrosienos, IKure in Trim. Jown. Bot, 1875, 327.—
Great Nicobar (Novara 589 : Jelinek 254—kilogo, inc.).

216. Ixora mruxxEscexs, Kurz in Journ. As. Soc. Beng. 1872,
817 —Frequent in the coral-reef-forests of Katehall ; Karnicobar (Novara
87 and 85 ; Jelinek—/unge, inc.).

217. Ixoma vinross, Roxb.—Kondil (g. c.)

218. Lastaxtnrs revicarnis, Kurz in Trim. Journ. Bet. 1875,
327.—Hather frequent in the tropical forests of Kamorta.

219. GYNOCHTODES MACROPIIYLLA, Kurz in Journ, As. Soct Beng.
15872, 814 and Trim. Journ. Bot. 1875, 326.—In the beach-forests of
Katchall ; Nankowry, near Malacca.

220, GreETTARDA SPECIOSA, L.—Common in the beach-forests of all e
the islandsz ; Trice and Track (Novara 97 ; Jelinek 155—fowald, inc.).

201, PoLYPURAGMON FLAVEsCEXS (Hlelospore flavescens, Jack).—
Not unfrequent in the tropieal forests of Kamorta, where 3t grows to be a
tree up to 30 feet high, but very frequent on the grass-henths of the
game island, where it is reduced to a mere shrob ; Karnieobar (Novara 99
and 100 ; Jelinek—ZRoiufuel, inc.).

N. B. What authors (except Miquel} take to be cells are in reality
the ovules, which are attached usually in two rows to the inner angles of the
4—7 cells of which the ovary consists.  The sceds have a crustaceons Lesta.

The berries of the Nicobar tree are larger and usually G-celled and may
form a distinet species,

N. B. FBobea hivsuta, T\ et B, = Pdlyphragmon trichocanion, Miq. ;
Greenia fatifoli, T. et B., = Polyphr. Amboinicum, Miq,

223, Gampesia pesiNieers, Korth, (the form ealled & gludinosa,
T. ot B.). A tree (10—350 + 20 —325 + 4 — 5) not unfrequent in the tro-
pical forests of Kamorta.

223, GrirFiTHTA oUnvAaTA, Iture in Trim. Journ. Bot. 1875, 326.—
Frequent in the tropical and the coral-reef-forests of Kamorta and Kat-
chall.

22F, WEesERa DENsIFLORA, Wall —Frequent in the coral-reef-forests
of Katchall,

221, Hyromatneoy macEMostM (Rendie racemosn, Roxb.; Pe
funga _fl’a.rﬂr.lu'_rllr.lr:fﬂ L'L'.}.—xul l.mfrrqm-nl in the corml-reef-forests of Kat-
chall, especiully near marshes ; Great Nicobar (Novara 102 ; Jelinek 252—

pebel, ine.),
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205 Mysgexpa AMacnopnyLiy, Wall—Not unfrequent along the
itskirts of the tropical forests of Kamorta ; Nankowry (Novara 855 Jeli-

226, Muyssxxoa JELISEEIT, n0v. s
Fruticosa, subglabra ; folin lineari-lanceolata ad elongato-obovato-lance-

olata, basi euncatd acuminata et in petiolum longum v, longiusenlum (1—2
pollicarem) attenuata, breviuzenle aewminata, membranacea, §—I1 poll. longa,
integra, glabra v, subtus pallidiors et sub lente minute pubera; flores
parvinseuli, aurantiaci, pedicellis 1—1% lin. longis suffulti of in corymbum
brachistum glabrum foliis multe breviorem terminalem disgesti ; calyeis
gtn'l..ri tubus ul1_.'li1u'lr.'u.':--ur.:-]rluli_l:tnﬁ, 1} lin. longus, Liruh'hn:-:"!, lin. longis,
omnibus lineari-subulatis v. une alterove florum 1—2 tantum in lnminam
felinceam albam longissime (e. 1. poll) petiolatam exerescente ; corolle
tubus 7—= lin. longus, glaber, intus fauce villosus, lobi vix 2 lin. longi,
oblongi, oltnsinsculi, supra pulverulento-tomentelli.

Allied (possibly too closely ¥) to M. lengifulia. The opposite leaves are
alternately much smaller and shorter petioled.  Great Nicobar (Novara 90 ;
Jelinek 250—taphuge, ine.).

297, ApevosicME roxcrronis, Wall—Great Nicobar (Novara 222 ;
Jelinek 2214, .

: 298, Morixpi CITRIFOLLY, L., var. BRACTEATA (AL bracfeata, Roxb.).
W (Common in the beach-forests of Kamorta and Katchall, entering also the
coral-recf-forests : Karnicobar (Novara 101 ; Jelinek 18—/uwron, inc.).

9949, NAUCLEL ExcELsa, BlL—A tree (G0 + 20 —30 + 4 —5) fre-
quent in the tropical forests of Kamorta.

990, Uscaniy pirosa, Bth—Frequent in the tropical forests of
Kumorta.

231. Ormorpmrza Muoseos, L—Common in the beach- and coral-
reef-forcsts of all the islands, especially frequent at the base of the eatechu-
palms; Pula Miln (Novara 96 ; Jelinek 193—kwfw, ine.).

289 Heovoris pieips, Miqg—Frequent in the tropical forests of
Kamorta.

993, HEDYOTIS PARADOXA, NOV. &P

H. hispide, Retz., arcte aflinis, attamen corolla duplo major, fauce
pubescens ; eapsuln globosa uti in speciebus Ofdenlondie, calyeiz lobis bre-
vibus coronata ; canles hispiduli ; foliz supra glabea, saldus minute puberula.
Great Nicobar (Novara. B4 ; Jelinek 225—sanuakun, ine.). (Common on

the Andamans).

A 291 Hepvoris arrmoxniata, WA, var. (Spermacoce fubnlaris,
. Rr. in Wall. Cat.).—Pretty frequent on the grass-heaths of Kamorta,
especially along rivalets.

935. Hrepyorrs costaTa (Spermacoce costafa, Roxb. ; H. coerulea,
*
i L]
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Korth,, non WA.)—Not unfrequent in open spots and along the outskirts

of the tropival forests of Kamorta,

N. B. IHealyotis cawrnlea, WA, (non L., nee Korth.}, has to be cha
ed imto A r'l_n:.l'".i.'n'rl.l'.'l:'lr.

236, Hepyvoris Wavcrennr (I gelioides, Wall. Cat. 866, non
Muell.).

Herba annua, erceta, 1—2-pedalis, parce pilosa ; stipule longe fim-
briatee, hispido-pilosm; folia magis minusve ovato-lanceolata ad ovalia,
basi acuta, petiolo 1—1} lin. longo paree piloso suffults, acuta v. seuminata,
F—11 poll longa, interra, membranaces, utringue plus minusve pilis longis
adsperza ; flores minuti, pallide ewrulei, pedicellis eapillaribus 3—4 lin,
longis suffulti, cymas glabras dichotomas in panieulas axillaves et tennina-
les dispositas formantes; calyx glaber, vix semilineam longus, dentibus
laneeolatis ncatis ; eapsula hemisphwerien, glabra, lineam fere in diametro,
ﬂil:.'vi..-: dentibus brevibus coronata.

Common amenzst rass in the grass-heaths, especially in those of the
northern parts of Kamorta,

237, HeprorTis GEAMINICOLA, Kurz in Trim. Journ. Bot. 15735,
826.—Common amongst grass in the grass-heaths of Kamorta,

234, Hepvoris RacEMoss, Lamk—Great Nicobar (g, ).

920, Hepyorrs Axpadaxroi, Kurz in Journ. As. Soc. Beng. 1872
211.—Rather rare in somewhat open places in the tropical forests of I‘CIIH
morta,

210, Kwxoxmy corvyposs, Willd—Trice and Track (g. c.).

COMPOSTTAE,

211, VenxoxTa CINEREL, Less—A weed in eunltivated lands and
around the hutz of the natives in the beach-forests of Kamorta ; Tillang-
chong (Novara 85 3 Jelinek 102). %

242 Venvoxta (Crasorpsis) sp—Nicobars (Zesfe 1)),

213, ApexosteEsdya viscosvs, FPorst.—One variety (var letifolia,
Don) frequent in the coral-recf- and tropical forests of Kamorta and Kat- v
chall ; the other (var. elafum, Don), with succulent thick leaves, rather
frequent in swampy rivulets of the grass-heaths of Kamorta. '

244 AcEraTUM coxvzorpes, L—A common weed around the huts
of the natives and in the beach-forests of Kamorta and Katehall,

245. BroMmes Frava, DC.—Locally along rivulets of the grass. .

heaths of Kamorta.

216. Brvumea LacEma, DC—Frequent in the beach-forests and fr'h\ '
around the penal settlement of Kamorta,

947. Brumea MYRIoCEPHALA, DC.—Here aml there in shady ra-
vines and in tropical forests of Kamorta ; Trice and Track (g, c.) ; Great
‘Nicobar (Novara 83 : Jelinek 218—Rkonygé, inc.).
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218, DBroumear mreanny, DC—Large scandent shrab, frequent in the
tropical forests of Kamorta,

249, Bruumes pansaurrers, DO —Springing up freely in cleared
jungle-land and not wunfrequent along the outskirts of the forests and
amongst shrubbery of Kamorta.

250. Prvenes Ixpron, Less—Frequent along the coast of Kamorts
and Katchall ; Trice and Track (g. ¢.).

251, SememaxTivs microceriarus, Willl—ITere and there on the
grass-heaths of Kamorta, also springing up in cleared jungle-land.

252, Ecurera sp.—Nicobars (feste D.).

253, SYNEDRELLA NODIFLORA, Girtn—A weed near the convict.
gardens of Kamorta- and most probably introduced from the Andamans,
where it has now become a common weed.

254, Wepknia scaxpess, C. B. Clarke.—~Common in the tidal for-
eats and the beach-forests of Kamorta and Katchall ; Karnicobar (g, 6] %
Nankowry (Novara 81 ; Jelinck 112—Iuted, ine.) ; kathai, ine. Kateh.
255. Spmastnes sp—Nicobars (feste 1),

256. DBroexs sp—XNicobars (fesie D.).

CAMNPANUTLACESE,
257. Lonenta sp—Nicobars (feste D.).
= 958 Sexvora Kexie, Vhl.—Common in the Dbeach-forests, but
also on rocky (chiefly caleareous) ground near the sea along the coasts of
all the islands ; Karnicobar (Novara 36 ; Jelinek 58—fuful, ine. ). -
N. B. Stylidiuvm tencllon, Kurz in Flora 1572, 304, non Sw., 18 @
new species, which I now propose to call St rescum.

MFYRSINEZE,
250, Mxss mamENTACES, Roxb.—Frequent in the tropical forests
of Kamorta. 4
260. Esmseria sicrocanyy, Kurz in Trim. Journ. Bot. 1875, 328,
5 Frequent in the tropical forests of Kamorta.
Allied to Emb. canescens, Jack. :
261 MymsiNe cartTEnnaTs, Wall var. P (the form which TORS, Ull-
der the name M. avenis, DC.).—Rare in the tropical forests of Kamorta,
A small bushy tree about 30 feet high. _
262. Ampisia mirroratts, Awdr. (Climseandra obovata, Mig.).—
¥ Common in the beach-forests of all the islands ; Karnicobar (Novara 112,
* delinek 185—wmekron, inc.).
263, EGICEHAS CORNICULATA, Blanco.—Nuankowry (Novara 143 ;
Jelingk 157—kadon, inc.).

15
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BAPOTACE.L,

26k SBmeEroxyroy arrENvatoy, DO —TFrequent in the tropieal for-
ests of Kamorta ; Great Nicobar (g L:.:- : Karnicobar (Novara 146G ; Jeli-
ek Ll—amrkelinieko, ine.).

265, SipERoXYLON GraxprFonivs, Wall—A lofty tree, rare in 'I‘,ﬁ.r_'n
tropical Forests of Wanorta.

266, Mmuosors Erexcr, L—A lofty tree, not unfrequent in the
tropical forests of Katelnll,

267, Mnivsors Lirronatrs, Kurz in Pee. Rep. 1875, E. 3L in
erratiz, . :

Arboy vasta, sompervirens, glabra; folin obovata ad obovato-oblonga,
petiolo gracili £—1 poll.” suffalta, basi acuta, 217—3 poll. longa, obtusa
et vulgo retusa, corvincen, glabrn, supra nifentin; flores parvi, pedicellis
robustis subglabris 2—3 (sub fruetu usque ad 14) poll. longis suffulti, solitarii,
axillares ; calyx cive. 2 lin. longus, adpresse fulvo-paberulus ot plabreseens,
G-lobus (an semper P), lobis ovatiz obtusinzenlis ; corolle lobi zepaliz trviplo
nwmerosiores : lobi exteriores 12, lineari-lanccolati ; inteviores 6, erceti,
brevioves et angustioves, basi atbenuati ot filamentorum basibus subadnati ;

stamina 12, glabra, eum squamis minutis totidem denticulatis alternantia ;
antherse acuminate ; ovarium fulvo-pubescens ; bacem depresso-globosie eb
fere pomiformes, 1—1% poll. eireiter in diametvo, loves, vulgo J-v. G-locula.

res ef -F!I{‘Tl['l"‘; SEINinG {‘CII'II]?!L:-'LL,I-DLIUE’J"'[, semipollicem cireiter longa, q

hilo eonspicuo subbasali obliquo. g gl
aFrequent in the forests of the rocky coast of Katchall, especially
- along the northern and eastern sides ! ;

The bullet-wood grows here as hmut mtly as on the Andamans, uhum
at Dloss-island itself seven trees, survivors of the former forests, are

gtill standing. l
ERENACEA [
2658, Drosryros Komzn, Hierm—Rare in the coral-reef-forests of i

Katchall ; said to oceur also in the tropical forests of Kamorta ; Nunkowry
(Novara 147 ; Jelinek 116).

260, Dioserros vyprnats, Wall—Nankowry (Novara 149; Jeli. !
nelk 1"'6‘—01{-’-’ H.il:'F.| g, } ﬂ

270. Mawva Aspasaxica, (Aarcreightia dndamanion, luur.. in And,

Hep. 2nd ed. A, p. 42). : !l
Frutex sempervirens, 3—35-pedalis, novellis ochraceo-hirsutis v, pubes-., ;'I
centibus ; folin elliptico- ad ovato-oblonga, petiolo brevissimo Lrunneo. : |
tomentello suffulta, basi subcordata, abrupte aecuminata v, apienlaty, \l
integra, 4—06 poll. longa, chartaces, suppa glabra, sublus scous costam
L
& .



&

18?@ 8, Kure—2 Skefeh :i.f' the I'F'_{.fr-!a.-f.":ut of the Nicobar Telands, 180

nervosque adpresse Fulvo-pulernla, Iaxe relicnlata; flores Temined tantum
noti, 3-merd, axillares, sessiles, solitarii; ealys profunde  3-lobus, lobis
acutis, parce pilosis ; bacem subsicow, olliptivo-oblongae v, oblongie, plus quam
pollioe 1!.‘!11:__::1', styloso-mucronato, Loves, ?i'.l.'[1'i1lﬁ S-sperme ; zemina lineari-
Eh'.'\‘f-ljl.:_.{ll.—'l.'iunIi:__;chung (Movara 115 ; Jelinek 105).

STTRACACEAR,
971, SYMPLOCOS LELOSTACIHTYA, Kurz in Journ., As Soe. Dene. 15873,
89 and in Trim. Journ. Dot. 1875, 320.—A lofty tree, common in the tro-
pical forests of Kamorta, remaining low along the outskiris of the forests.

JASMINACEAR,
272, Jasurwvar acvamEaTisstauy, Bl—Frequent in the tropical
forests of Kamorta, and along their -outskivts ; Nankowry (Novara 103
and 104 ; Jelinek 121 and 162—ajod, inc.). :

273. Cmioxavtnvs Panempaxicvs, Mig. Suppl. FL Sum. 558.—
Great Nicobar (Novara 73 ; Jelinek 255—uwdenya, inc.) ; Nankowry (No-
vara Tk ; Jelinek 125—klanghong, inc.). *

N. B. Fruiting specimens from the Vienna Muscum prove the species
to be quite distinet from OF. ramiflores, Roxb,, with which I identilicd the
Mowering  specimens from the Andamans in my And. Rep. App. A. 42,
The drupes avre 1—11 inches long, oveid to oblong, slightly curved, the
putamen smooth or, more usually, slightly and longitudinally furrewed.
Neither do T believe thatdioxburgh's Melucean species is eorreetly identificd
with the Indian plant of the sune name and with Ok wacrophyllus
(Linociera—Wall.).

274. Curoxasrravs sp. ? (leaves only). Nob unfrequent in the coral-
reef-forests of Katchall ; (Novara 57 ; Jelinek).

APOCFNAOE A,

875, Camrssa prervsy, Roxb.—Kornicobar (2. c.).

276. Brrycnxos acvaixara, Wall—Nankowry (Novara 105 ; Je.
linek 159—schong, inc.).

277. Faoraesx raceEMoSA, Jack,—Frequent in the tropical forests of
Kamaorta, but still more common as a small tree on the grass-heaths of the
same island ; Great Nicobar (Novara 106 ; Jelinek 241—ilolo, ine.).

278. Gyworocoy stenLares, Labill —Nankowry, at Malacea.

279. Cerpers Opannuag Ham.—XNot unfrequent in the beach-forests,
and along the outskirts of the mangrove-swamps, of Kamorta and Kat-
chall.

280. Ocngrosta sanonnis, Mig.—HRather frequent in the beach-forests
of Kamorta ; Trice and Track (Novara 106/« ; Jelinek 18 t—2ata, ine.).
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281, TipeRxEMONTANA CRispa, Boxb, var. Nwonanioa (T Nico-
barfoa, Licbm. Ind. sem. Hort, Hanniensiz ot Linnea XXVITL 3G3), 5
calyeis lobi= angustis subspathulatis tantum differt.—Common in the beach- A ¥ i
Forests of all the islands ; Karmicobar { Kamphovener ; Novara 108 & 110 5/
Jelinek 83 & 45—togerata ov takerefe, ine) ; Trice and Track (Nowan
108 ; Jelinek 182—Aangajed, ine.)y; gelic aaik, ine. Kateh, I
282, Agavosua acvsmisara, Don. (4. ewlobs, Miq.).—Karnicobar
(g c.). N
283, ArstoNia srEcraniiis, I Dr—Frequent in the coral-reef- '
forests of Watchall ; (Jelinelk—{fuleso, ine.). '
284, ArsToNiA MACROPMYLLA, Roxh and var. B, ACUMINATA (4. I
acuminata, Mig. Aun, Mus, Lugd. Bat. 1V. 140), folia glaberrima, petiol
breviores.—Doth varictics with intermediate forms frequent in the tropical 4 l
forests of Kamorta ; Karnicobar (Novara 107 ; Jelinek 14). :
9285, Pansoxsia serwaris, R Br. (Heligme Javenica, BL).—Fre-
quent in the tropieal forests of Katehall; Karnicobar (Novara 111; Jelinek [
82—rehen, inc.). i
986. ANODENDRON PANTEULATUM, DC.—Frequent in the beach and !
tropical forests of Kamorta.
N. B. This, as Mr. Homfray of Port Blair has pointed out to me,
is the plant which furnishes the strong fibre used by the Andamanese

k . 5 ¥,
For their bow-strings. _‘f =

ASCLEPIADER, *

987, SARCOLORUS cropostvs, Wall—Great Nieobar, in mangrove-
swamps (Novara 112 ; Jelinek 249—intijok, inc.).

288, Cysocrosus Warnicurr, Dene—Kamorta, in shrubbery near
the old cattle-shed on the grass-heaths.

989, Biparia sp.? Fruiting specimens only.—Great Nicobar (No-
vara 114 ; Jelinek 232—ekowische, ine.).—Much resembles B, fingens,
Dene., but has the leaves much larger and the pods 6—S8 in. long and

narrowed into o stall, e
900, WATTAKARA VIRTDIFLORA, Hassk.—Nicobars (Yeste D.). :
901, Driscummra xuanvnania, B, Br—Rather frequent on trecs,

chiefly in the beach-forests, but also en the grass-heaths of Kamorta

and Katchall.

992, Discipia Bexearessis, Coleb.—Common on trees, especially

cocoa-nut trees, of the beach-forests of Kamorta and Katchall ; (Novara 115 . N

Jelinck). #r -
993, Hova Hooxerr, Wight.—Frequent on trees of the beach and II

tidal forests of Kamorta and Katchall ; (Novara 113 ; Jelinek). _ |

q
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CONTOLTULACEZ,

204, TIpoarmEs VITIFOLTA, Swo—Common in the tropical forestsof
morta ; Nankowry (Novara 127 ; Jelinek 163) ; Greal Nicobar (Novara
be . Telinek 230—mabatal, ine :].

205, IrowmmEa NICOBARICA, nOv. Sp.
Alte volulalis, 'rn.-'|'.-|,-|':if. erlabra, ramulis :-'.||-':I'I'-_:I'.:...l.1i-i: folin ¢ bas
profunde sinnato-cordata lato-ovata, petiolo 1—38% pollicari suftulta, obtusa et

] ] |_|-.l|| lata et lonea

sEpins cum mucrone, integra, 13

]

. paulle longiora,

flores majusculi,

membranaces, glabra, subtus pallidioraet obseuriu

candidi, pedicellis strictis sursum suberassioribus glabris suffulti et 2—3-

ni, rariug solitarii, pedunculum brevissimum  (vix 34— lin, foneum)

axillarem terminantes ; ealyeis lobi 81—% lin. longi, lato-elliptiel, obtusis-

simi, mmeronati, labri, interiores latiores et obtusiores ; corolla
infundibuliformis, glabra, 1} poll. longa, lobis lato-subeordatis mueronatis ;
capsulic chartacem, depresso-g clabrm, pedicello elongato —1-pollieari

et parum incrassato suffultoe ; seming subgloboesa, 1t lin. crassa, atra,

Levia—Ex affinitate L r';'.".l-'?‘l:'-'-':'-:r?.

The leaves much resemble those of I elseura or I, denticwlata, lut
are much larger. Rather frequent in the more open parts of the tropical
Torests of Knmoria.

W 206, Iromama seeranra, Koen.—Karnicobar (Novara 133 ; Jelinelk
26—manyi, ine.).—A form with narrower, almost sagittate and angular
leaves,

207, Iroumes pestioriata, Cholsy,—Common in the beach-forvests

(er. l.'.:l.

ent amongst shrub-

and along the sandy shores of Kamorta and Katchall ; Great Nie

208, IroMan cAMPANULATA, Li—Not unfr
bery in the beach-jungles of Kamorta ; Pulu Milu (Novara 132 ; Jelinck
2].—""_""";"'..‘.".""{"" il:\'.J.

299, Iromes Tvreermoy, R, Br.—Not unfrequent in shrubbery
of the beach-forests of Katchall ; (Novara 129 ; Jelinek).

00, Irouea res-carn®, Sw—~Common along the beaches and in
the beach-forests of all the islands; Karnieobar (Novara 131 ; Jelinek
87—lananlap, inc.). :

301. Ivoumaa vivtronry, Bl—Frequent amongst grass, along
rivitlets, on the prass-heaths of Wamorta.

N. B. Dr. Diedrichsen enumerates also Lepistemon, Calonyction, and
Anigedin in his list of Nicobarese plants,

02, Evorvervs risronvs, L. (with white flowers).—Locally on
the grass-heaths of Kamorta.

303. ErvcipeE paxicvrLats, Roxb. var—A large climber, frequent
the tropical forests of Kamorta ; Karnicobar (g. ¢.),
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BIGNONTACQE.T,

SOkE tapEmaacnERs Lonpir, Mig—A lwge trée up to S0 f
high, commen in the tropicul forvests of Wamorta,

305, Sparuopiy Rueeprr, Wall—atehall (g, e.).

ACANTIHACE AL

306. TurxnERGTA sp—Nicobars (fesie ID.).

307. Acaxtnvs micrroLivs, L.—Along tidal marshes, Kamorta.

805. EDERMAYERA LAXCEOLATA, Hassk.—Great Nicobar (. e.).

3090, Hextsonsarms ataxprLosa, T, And—In open or cleared spats
in the coral-reef-forests of Watehall ; Karnicobar (Novara 130 ; Jelinek
dl—samlarod, inc.).

310. Hygnormina saniorronia, NE—Neot unfrequent along riva-
lets in the grass-heaths of Kamorta.

311. Peristnorine actvarwats, NE.—Here and there in the coral-
recf-forests of Katchall ; Grent Nicobar (g. c.).

312. DIDALACANTIUS SUEFRUTICOSUS, . And.—Karnicobar {iz.6.).

813. ERASTHEMUM BUCCIFOLIUM, NOY. sp.

Herba annua, succulenta, glabra, 1—24-pedalis, eaule viridi v, fusees-
eente (nunguam albo) ; Folia lanceolata ad elliptico-lanceolata, basi acuta, _
petiolo usque pollicari eraseo suffulta, obtuse v. acutiuscule acuminata, —‘f
4—8 poll. longa, succulento-coriacen, glaberrima, nitida, in sicco fusces-
centia ; flores speciosi, candidi, pedicellis 1—2 lin. longis puberulis suffulti,
9—3.ni v. raro per plures fasciculati et sceundi, bracteis linearibus
pedicellos equantibus v, brevioribus sustenti ot paniculam vulgo amplam
rarins contractam brachiatam minute puberulam terminalem eformantes ;
calycis lacinie subulate, 3 lin. longe ; corolle tubus 1—1% poll. lougus,
limbus subbilabintus, lobi inferiores 8 lato-obovati subacuti, basi usque ad
quartam partem longitudinis eonnati, lobi superiores 2 oblongi, acutinseuli,
basi usque ad 4 partem connati ; eapsulwe clavatie in partem sterilem Fere
semipollicarem attenuatie, normaliter 4-spermie ; seming compressa, orbicu-
lari-reniformia, glabra, rugosissima.—Exaffinitate £. Blumei.

Common in the beach-forests of Kamorta and Katchall ; Great
(Nicobar (g. ¢) ; Karnicobar (Novara 141 ; Jelinek 78-—okpakue ine.).

914, Enaxtiuecuvy  aneva, T And. P—Karnicobar and Katchall
(0

q15. Justrora vasconosa, Wall—Katchall ; Trice and Track, and
Great Nieobar (g, e,

416, Justicia Svamarrasa (Gendarussa 2 Suwmatrana, Mig. FL Ind.
Bat. 11. 832 )—Frequent in the tropical forests (caleareous) of the easten
const of Katchall, The corolly is uniformly white.
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PEDALINECE,
%317, Sesamva Isprevy, DO.—Nankowry, ab Malacen ; cultivated ?
CYRTANDRACEE,
418, Errruesma canvoscy, DO var—On shady coral-rocks in the
fropical forests of the castern coast of Katchall, rare.

319. Cymraxona sp. P (leaves only).—Katehall (. ¢.).
N. B. Cyrtendre acwminate, Wall, in Trim. Journ. Bot. 1875, 329,
requires comparison with Cyrfandromen decurrens, Zoll. Sysbt. Verz, part
3, 85— species unknown fo me.
LENTIBULARIE T,
% : 820. Uzrnrernants prastia, Roem. and Schult.—In a rivulet on
the grass-heaths enst of Ennea, Kamorta.

SCROPHULARINEAE.

321. Scopanta DULCIS, L—A common weed in the beach-forests
and on cleared lands, around she huts of the natives, ete., in Kamorta and
Katehall.

322, Tomexta conprronis, Roxb.—In shrubberies in cleared or open

 places, especially along road-sides, in the tropieal forests near the pemal
settlement at Kamorta.

823. DBox¥axa sp—Nicobars (fesfe 1),

424, Liuxormrna mimrsvra, Bth, var scanemrmya.  Folin rumosa,
gupra tuberculis hyalino-allidis caleareis et setulis boragineo-scaberrima,
subfus punctata et hirsuta.

Itather frequent along swampy rivelets on the grdss-heaths of Kamorta,

823, Apexosya mmmsvres (Plerostigme hivsufwm, Bth.), var, brac-
teis longioribus—Ilare and but local on the grass-heaths of Kamorta.

326, Sreioa ummsura, Bth, (with yvellow flowers).—Lare and spori-
dic on the grass-heaths of Kamorta.

827. Cexrraxroena miseipa, I Br.—Only one specimen met with

i on the grass-heaths of Kamorta,

FERBENACGER.

428, Virex Neovwpo, L—Rather frequent in the beach-forests of
Kamorta and Katchall, also found occasionally on the grass-heaths of
camorta 3 Pulu Milu (Novara 121 5 Jelinck—hita, ine.).

329, Bracuvramrua  Ispiea, VhL—Frequent in grass-land and
shrubbery around the penal settlement on Kamorta.
430, Preusy srecnironis, Li—Frequent in the beach-forests of
Kamorty and Katehall ; Karnieobar (g. e.) ; fanydl, ine, Kateh.
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N. B. Sphanodesma ergoibaides, Kare in Journ, As, See. Deng. 1871,
70, = Symplorcia grosen (Preana 7 grosen, Wall. Cab, 18745 DO, Proc
X1, 638). Sphenodesma and Symphorcma are In my opinion not generic:
distinet.

831. Crenopexpro¥ TNERME, L—In the beach and tidal forests o
I amorta ; Warnicobar (Novara 118 ; Jelinek 25—manjudjon, ine.).

832 (CLERODEXDRON raxicviaTva, L.—Nicobars (Novara 117
Jelinek).

333. Carnrearpa roxeiFoniy, Lamk.—Common in the beach-jungles
of all the islands ; Karnicobar (Novara 119 ; Jelinek 51—kimeidang, inc.) ;
Nankowry (Novara 120 ; Jelinek 117—kalafed, inc.).

834 Guerwa Asiarican, L—Rather frequent near the old cattle-
ghed on the grass-heaths north of the penal settlement of Kamorta ; pro-
Lably ouly an intrader from the tropical forests, where it ought to be found.

BORAGINEAR,
835, Enneria sp—Nicobars (feste 10.).
836. Conpra suscorpats, Lamk—A larre shrob along the sea-ghore,

especially along beaches, of the ecastern coast of Kumorta; Nankowry,

(Novara 122 ; Jelinek 122—njod, inc.).

837, TovrsEFORTIA ARGENTES, L—Common in the beach-forests,

especially along the sca-border itself, of Katchall ; Trice and Track (g. ) ;
(Novara 124 ; Jelinek).

338. ToUuRNEFORTIA GLAIRA {‘Tf!'.i'mirf'}'n I-j.'htfuw, I\[iil.:l.—!'}{':1mll_'t1[:,
in patches of low jungle along one of the rivulets in the grass-heaths of
Kamorta ; Katchall (. c.).

LABTATE,

220, Ocyyry saveres, L—VFrequent avound the hutsof the natives in
the beach-forests of Kamorta and Katehall ; Nankowry (Novara 116
Jelinek 110—itschamenge, ine.).

340. DysopnyLiy AURICTLARIA, Bth—In a swampy rivalet on the
grass-heaths west of Enaca, Kamorta,

#941. Hyrris svaveoLExs, Poir—As wild around the hufs of the

natives at Malseea, Nankowry.

Diedrichsen mentions Orthosiphon also as a Nicobarese plant.

242, Levcas sp—Nicobars (fesie 1.).

NYCTAGINE T,
313, Dornmaavia GLutizoss, YhL—Nicobars ({esfe Vahl),
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AIWARANTACE AR,
34k Asnamawres vineois, L—Not unfrequent around the huts of
& the natives in the beach-forests of Katelall and Kamorta ; aygdld, ine. Kateh.
' 345, Awamavrrs Gaveeriovs, L—Avound the huts of the natives
i the heach-forests of Watchall.
346. Apmrva vavars, Juss—TFrequent in the beach-forests of Kat-
chall ; dyw-al, ine, Katch.
347, ALTERNANTHERA sp.—Nicobirs (feste D),
348. AcnyrasTHEs AspERA, Lo—Nicobars (Novara 67 : Jelinek).
349, Crarnvna rrostraTa, Bl—Great Nicobar (Novara 68 ; Jelinek
215—feiinji, inc.).
300,  Desyocmaers sp.—Nicobara (fesfe D).

LOLYGONER.

351. PoLveoxvy rFracerpvar, Roxb.—Ina jungle-marsh in the coral-
reef-forests behind Katjui, on the western coast of Katehall.

MONTMIACER,

352. Kipara coriscks, HE & Th—Great Nicobar {Novara 63;
Jelinek 270,

LAURINER,

853. Crxwawowty oprvsrroriry, N. E—Not unfrequent in the
tropical forests of Kamorta; Nankowry (Novara 71; Jelinek I&l—uton-"
Lo, ine.).

354 Cryrrocamrya FERREA, Bl—Rather vare in the tropical forests
of Kamorta. -

N. B. Diedrichsen gives Polyadenin also as Nicobarese.

435, Ternaxraers ravrirolis, Jacq—Pulu Milu (Novara 70;
Jelinek 210—bogiak, ine.) ; Great Nicobar (g. ¢.).

350, Trerrasroers avanra NE., var. v A¥pamaxioa (v. sp. pro-
pria F), folia multo majora et tenuiors ; umbelle numerosa, pedunculis gra-
cilibus usque ad 4 lin. longis suffulte—Karnicobar (Novara 72; Jelinck
B5—takawola, inc.). -

357. Lrrsaza rvormosa, NE.—Common in the tropieal forests of
amorts ; Nankowry (Novara 76 ; Jelinek 137—u/enja, inc.),

338 Cassyria riaroryes, L—Common in the beach-forests of
Kamorta and Katchall ; Karnicobar (Novara 79 ; Jelinek 60—kwmbrage,
ine.).

359, Hepyaxpra PELTATA, Meissn.—Common in the beach-forests
of Kamorta and Katchall ; Karnicobar (Novara 80 ; Jelinek 40—minkud).

19 . g :
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LORANTHACER,
8060, LomawTtuus sp—Nicobars (feste D.). /A

SANTALACEA.
261, Hessnowra eEnvrunocanra, Kurz in Trim. Journ. Bot. 1875,
890.—Rare in the tropical forests of Kamorta.

ELABAGNACE,
262. Ernwaosvs axmones, Rosh—In shrubbery along the tropical
forcsts of Kamorta; Nankowry (Novara 81; Jelinek 164—kluwmbhang,
mne. ).

THYWELEACEDR,

363. Goxvstyius Migueniaxvs, T. et B.—Rare in the tropical
forests of Kamorta.

ARISTOLOCHTACER,
9G4, DrAgAxTIA TOMENTOSA, 1. Br.—Katchall and Trice and Track
(g. ¢.) ; Great Nicobar (Novara §2 ; Jelinek 223—taman, inc.).
N. B. Diedrichsen mentions eristolochia also.
MFRISTICACEA. :
965. Mymistica conticoss, HE and Th.—Not unfrequent in the
tropical forests of Kamorta.

EUPHORBIACEA,

866. Acternrta Javawtea, Mig.—Katehall (g. e.).

37. ACTEPHILA PUBERULA, Kurz in Journ. As. Soc. Beng. 1873,
936.—Common in the tropical and the coral-reef-forests of Katehall ; Til-
langchong (Novara 199 and 192 ; Jelinek 104).

368, Grocmrpios carocanpuy, Kuorz in Trim, Journ. Dok 1875,
930.— Common in the beach and eoral-recf-forests of Kamorta and Kat-
chall ; Karnicobar (Novara 204 ; Jelinck 50—kinfidn, ine.) ; Great Nico-
bar (g c.).

60, Puvrrastoos Nmonr, L—A weed around the huts of the
natives in the beach-forests of Katchall.

370. DBrEYSIA onroxcrronrs, Muell. Arg. (var. folils majoribus
A smiall tree in the coral-reef-forests of Katchall.

971, BrEYSIA RACEMOSA, Mugll. Are.—Not unfrequent in the beach-
and coral-reef-forests of Katchall ; Great Nicolar (Novara 196; Jelinek .
294 fenonguie, ine.).

979, BrEYSIA RUAM¥orDES, Muell, Arg.—Nankowry (Novara 203 ;
Jelinck 161—matmeijoitg, ine.).




1876.] 8. Kurz—.A Sketck of the Tegetation of the Nicobar Islinds. 147

- - N. B. Dicdrichsen cnumerates Ciece in his list of Nieobarese genern,
‘" 973 Spcvmiseas onovath, Muell, Arg—Not unfrequent in the
£ k Beach and coral-reef-forests of Kamorta and Katehall, rarcly entering the
tropical forests ; Karnieobar (Novara 193 ; Jelinek did—hengol, ine.).
¥ 374 Axtmorsya Mrexvasv, Muell. Arg—Karnicobar (Novam 66
Jelinek Gt—seneplomd, ine.).
875. Astipesya pusericunatvy, Mig—Nob unfrequent in the
tropical forests of amorta,
870. AxTipEsaa PERsiMILIE, Kure in Trim. Jowm. Dok 1875,
330.—Not unfroquent in the tropical forests of Kamorta.
877. Avmmesaa Guzseueripa, Gierln—Common on the grass-
heaths of Kamorta,
' 873. Aronosi grannrronna, Kurz in Trim, Journ. Bot. 1875, 330,
Common on the grass-heaths of Kamorta.
879. Arorosa arcnostacnys, Muell. Arg—Rather frequent in the
tropical forests of Kamorta ; Great Nicobar (Novara 212 Jelinek 262—
laemacha, ine.).
850. Baccavnes Javaxton, Muell. Arg. (B, acuminafs, Muaell.
Arg.).—A tree 60 feet high by 8—10 feet in girth,-on Nankowry (Novara
218 ; Jelinek 167—1Zanob, inc.).
N. B. Adenocrepis Javanica, Bl and Wierosepala acuminata, Miq.,
0 in my opinion the same plant, but Miquel named some specimens from
i the Lampongs (Herb. Bog. No. 4531) also by the latter name. These
differ greatly by the very short racemes and by the leaves drying yellow
like those of a Symploces.
881. CrcrLosTEMON LErocARPTM, Kurz in Trim. Journ. Bot. 1875,
830.—Here and there in the tropieal forests of Kamorta.
352, DBrrepeEnia ooaves, Bl—Not unfrequent in the beach-forests
of Kamorta and Katehall ; (Novara 195, Jelinek).
353. Brieperia TomEexToss, BL—Rather frequent along the out-
skirts of the tropical forests of Kamorta ; Katchall (g. ¢.).
984, CnotoN AmcypRatvy, DBL—Not unfrequent in the tropical
i forests of Kamorta,

385, Martoros acvarrsarus, Muell. Arg.—Common in the coral-
veef-forests of Katchall ; Great Nicobar (Novara 200 ; Jelinek 221 & 217—
ungakab, inc.).

#8G. Marrorvs Heorerr, Muell, Are.—Trice, Track, or Meroe (g. ¢.).

857, Marrorvs MUTRICATUS, Muell, Arg.—Frequent in the coral-rect-

< forests of Katehall ; Kamorta (g. ¢.).
“‘\ 388, Muacanaxcs Taxanivs, Muell, Arg. (AL molliuscwls, Kurz in
" Journ. As. Soc. Beng. 1873, 245).—Frequent in the beach-forests of
Kamorta and Katchall ; Nankowry (Novara 197 ; Jelinek 150—keadub,
ine.) ; kdngyua, ine. Kateh.

oo T
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4580, Macamavea groaxtes, Muell. Arg—Common in the l-mp{gl
forests of Kamorta. |
890. Arncuomnvea Javessts, Bluell. Avg.—Common in the coral-reof- f .
forests of Katehall; Karnicobar (Novara 202 ; Jelinek 52— Rkam futa, inc.). /‘\
G H :‘LLL‘lll_}ltZ\ Es TILLEFOLLA, Muell. Arg.—Karnigobar (g. c.).
N. B. Diedrichzen gives dealypha as a Nicobarese plant,
492, Cuerrosa asrowrawa, Bl var—Nankowry (Novara 164 ; Jelinek
175—majnb).
803. Rrevvs coaaosts, L—Frequent and like wild in the beach-
forests of Kamorta and Katchall, entering also the eoral-reef-forests ; Great
Nicobar (Jelinek—ame, ine.) ; mdhk, inc, Katch.
#3094 Mawmmor vrrnissma, Pohl.—Nieobars (feste D).
305. GeEvovtva nanceonaTuy, Willl—In the coral-reef-forests of .
Katchall ; Karnicobar (Novara 207 ; Jelinek 12—linssoldova, ine.).
800. Gervowivra nrranroa, Roxb.—Karnicobar (Novara 200 & 208 ;
Jelinel 12—Tliussoldova, inc.).
397, Crsoxyeoy noxcrronrvarn, Muell Arg.—A small tree not unfre-
quent in the tropical and beach-forests of Kamorta and Kabehall ; lend da,
ine. Katch, .
898, Crpaoxyrow monik, Endl—Frequent in the beach-forests of
Kamorta and Katehall, entoring the tropical forests ; Nankowry (Novara
208 ; Jelinek 149—enghoye, ine.). ,_# !
309. Excmeanta Agatrocms, L—Trequent in the tidal and beach-
forests of Kamorta.
400, Exc@EcARIA OPPOSITIFOLIA, Jacqg—Great Nicobar (Novara 104 ;
Jelinek 246—fugh, inc.).
401. Excecaria neerrsenvis (Acfephile rectinervis, Kurz in Trim. '
Journ, Bet. 1875. 829).
Dieseriptioni (1. ¢.) adde: folin integerrima, obtusissima v, vebusa,
rarius apiculata; flores maseuli sessiles, diandrei, solitarii in axillis
bractearum  obcordatarum et in spicam sessilem glabram petiolo brevi-
orem aggregati ; spice omnine maseulw v, basi 2—3 floribus feminibug
brevissime pedicellatis anctse ; ovarinm trigono-ovatum, glabram, stylis 3 a
crassis reflexis coronatum ; capsule mature pedunculo glabro c. semipolli-
eari suffulta, globoso-trigonm, cerasi magni magnitudine, crustacewe, luves; >
semina subglobosa, pisi minoris magnitudine, pallida, ferrugineo-tigrina et
maculata.—8peeici precedenti alfinis,
Cominon on coral-rocks in the tropical forests of Katehall ; T‘ihngchung \

(Novara 192 & 199 ; Jelinek 100).
402. Evrnonpia panvierona, L., var, LINEARTFOLIA.—Here and

there on the grass-heaths of Kamorta.
403. Evrmonera Arvora, Forst—Common on the beaches and in the

B
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beach-forests of the western coast of Katchall ; Great Nicobar (g, o)
Karnicobar (Novara 191 ; Jelinck S6—mupee).
. b 404, Evenonpix riLvnirers, L—A weed around habitations in the
"‘"\ begch-forests and uncaltivated parts of amorta and Katehall,
405, Evruonpra ppipurnooinrs, Kwz in Jowrn. As. Soc. Beng.
1573, 247 —Karnicobar and Great Nicobar (g. ¢.).

-

URTIOACE K.

406. EvitosTEMA NOVARE, nov. sp,

Fruticulosa, ramosa, glabra; folia alterna, oblique lanceolata v. ovato-
laneeolata, basi inwquilaterali acuta, triplinervin, subsessilia, subulato-
acuminata, repando-servata, membrananeen, nigreseentin, 3—G poll, langa,
glabra, striis linearibus sparsis adpressis obducta, nervis lateralibus non
procul a margine ipso confluentibus ; stipulm subulate, 2—3 lin. longm,
decidume ; flores subglabri, iis E. lineoledi similes, in axillis foliorum
glomerati—Nankowry (Novara 63 ; Jelinek 169).

Near F. lineolatum, but differs at onee by the nigrescent leaves, differ-
ent ucn'nti:)n,'nml smaller flowers and {lower-clusters.

407. Ernarosteuma msteenrronivar, Wedd—Katchall (g. c.).

408. Perurosia rrocnimirorty, Kurz in Trim. Journ. Bot. 1875,
830.—Rather frequent in the coral-veef-forests of Katehall—Very near to

_P. frutescens, which is a hill-species and has serrate leaves,
¥ 409. VILLEDRUNSEA sYnvaTica, BL—Not unfrequent in the tropi-
cal forests of Kamorta.

410. Prervnvs vELOTINTS, Wedd:—Trice and Track (Novara 65 ;
Jelinek 183—ajika, inc.) ; Nankowry (Novara 64 ; Jelinek 154—Renpei-
hriné, inc.).

N. B. Diedrichsen enumerates Boehmeria also.

411. GoxvostEeiA MiRTA, Mig.—Rather frequent along swampy riva-

! lets on the grass-heaths of Kamorta.

412. Povzonzra Ixprca, Gaud—Neot unfrequent along swampy
rivulets on the grass-beaths of Kamorta.

a N. B. Papieteric of Diedrichsen’s list will probably be the :l.h-m 0.

413. CovocEpnanvs sp.—Nicobars (Zeste 1),

#114. Anrtocarprs mwcrsa, L.—Cultivated on Karnicobar,
415. ARTOCARPUS INTEGRIFOLTA, L.—Cultivated ; and I met with a
%{ch of really wild trees in the tropieal Forest north of the settlement on
umorta.
( 416. Anrocanrrs roymrronymis, T. et B. in Nat. Tydsehr. Ned. Ind.
. XX1V. 806.—Rather Frequent in the eoral-reef- and fropical forests of
* Kamorta and Katchall.

417, Anrocaners rEDURCULARIE, Kurz in Trim. Joorn, Bot. 1875,

331.—Rather frequent but dispersed in the tropical forests of Kamorta,
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418. Antocimrrrs cnarnasity, Roxb—Nankowry (Novara G0 ; Je- =

linek 165—pajal, inc.).
419. Frcrs metvsa, L—Common in the coral-veefs and tro) wonl fors A
ests of Wamorta and Katehall ; Trice and Track (g ¢.) ; Karnicobar (No- |

vara 52 ; Jolinek 21—Reljue, ine) ; Nankewry and Pule Milu (Novarx
G2 and 51 ; Jelinek 124 and 206—pong, ine.} ;. bong, ine. Kateh.

420. Ficvs Ixprca, L—Not unfrequent in the tropical and eoval-
reef-forests of Kamorta and Iatchall. :

421, Fiovs recronny, Lo—RKatchall (g. c.).

422, Firevs Ruatenrr, Bl—In the tropical forosts (ealeareous) of
the eastern const of Katchall ; Great Nicobar (Novara 59 ; Jelinel 265).

423. Ficus Gimeoss, Bl—Frequent in the tropical Forests of Ma-
morta ; Karnicobar (Novara 61 ; Jelinek 53—fujimiyi, ine.),

424, Ficus cumysocarra, Bwdt.—In the tropical forests of XKa-
morta, rather rare.

425, Ficvs uisemoa, Lo £—Common in the beach-forests, rare in
the coral-reef-forests, of Katchall and Kamorta ; Xarnicobay (Novara 58 ;
Jelinek H—hambam, ne.).

426. Frovs PEDUNCULATA, Bwdt—A large tree on Nankewry (No-
vara 53 ; Jelinek 167—TManob, ine.).

427. Ficus aacrorops, Kurz in Pegu Rep. A. 128 and B. 86.—
Karnicobar (Novara 54 ; Jelinek 68—fessminoa, inc.) ; Nankowry (Novari
56 ; Jelinek 142—Rkomipud, ine.) ; Great Nicobar, very common (Novara
55 ; Jelinek 227 —ingus, ine.).

428, SIREBLUS ASPER, Lour., var. foliis magis minusve seabris.—
Katehall (g. e.), Karnicobar (Novara 201 ; Jelinck 34—aleng, inc.).

429, TrEMA ORIENTALIS, DL, var. vELUTDS A (Sponda veludiie, Planch.).
Not unfrequent in the forests of Kamorta.

430. GIRONSIERA sUBEQUALIE, Planch.—Rather rave in the tropical
foresta of Kamorta.

PIPERACE AR,

" 431, Cmavica MACROSTACHYA, Mig. var. P—On shady coral-rocks,
frequent in the tropical forests of Katchall ; (Novara 49 ; Jelinek),
432, Cnavica Berrne, Mig—Cultivated and as wild in the beach-
forests of all the islands ; (Novara 438 ; Jelinek).

CASUARINEE. b
433. CASUARINA EQUISETIFOLIA, Forst.—TFrequent along the coast
and on the beaches of Kamorta and the western side of Katelall ; entorsthe
grass-heaths of Kamorta and Karnicobar (Novara 50 ; Jelinek G—mahkand,

. A *
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CNETACE.E.
434, Gwerca axesmox, L., var. MAcROPTYLLA, folin 5—7 poll. lon-
ga, 3i—11 poll. lata, carnoso-membranacen, laxius retieulata ; spice andro-
- gymwe, simplices, robustiores.—A free (35—10 + 10—15 + 21—31%) rather
frequent in the tropical forests of Kamorta; Trice and Track (Novara
46—17 5 Jelinek 190—Ritod, ine.).—Very distinet in appearance from the

true guewon, but hardly speeifically different,
435. Gxervy Macroropud, Kurz in Trim. Journ. Bot. 1875, 331,

Very common in the tropical forests of Kamorta.

CYCADE S,
486. Creoas Ruaremon, Mig—~Common in the beach-forgstz of Ka-
| morta and Katchall; on Kamorta the tree is found on the very ridges in
open places of the tropical forests ; Karnicobar (Jelinek—iturile or fewile,
ine.).

PALILE,
487. Nrea FroTIcANS, Wurmb.—Nicobars (fesfe D.).
488, Cocos svcrreEnry, L—Common in the beach-forests of all the
izlands, locally ascending caleareous ridges up to 200 feet elevation ; wjdw,
ine, Kateh.

L a8 439. Awppca Carteemu, L—Wild in the tropical forests of Kamorta,

. | and apparently also in the coral-reef-forests of Katehall ; otherwise every-
! where cultivated and like wild ; (Novara 43 ; Jelinek).

- 440, Ameca avevsta, Kwz in Trim. Jown. Bot 1875, 170.—Com-

mon in the tropical forests of Kamorta, Trinkut, and Nankowry,

441. Omraxta Nicopinrca, Kurz in Trim. Journ. Bot. 1875, 331. t.
171.—Common in the tropical forests of Kamorta,

442, Zanacca sp. sterile only.—An erceb rattan, apparently of this
genus, is frequent in the tropical forests of Katchall.

413, ‘Konrrmarsra scavuigers, Mart.—Great Nicobar (Novara 40 ;
Jelineff 244—schamoa, inc.).

444, Cananvs Axpamawiers, Kurz in Journ. As. Soe. Beng, 1874,
211, t. 27T—28,

Drupwe mature globoso-ovoidem, cerasi minoris magnitudine, acu-
mine brumneo-squamato terminate; squamie  trapezoidem, crustaceam,
straminem, nitide, anguste brunnec-marginate, convexiuscule, medio
vix impresse, in appendicem pallidam membranaceam ciliatam squamio

F longitudine v. breviorem prolongatie ; semen oveideo-semiteres, dorso parce
s at grosse lagunosam ; albumen homogeneum.

The drupes deseribed and figured by me (L. e.) turn out not to

have been quite ripe, and hence it is that the seed is represented with the

-
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miarkings of the seales.  Fully ripe deapes present a very different appear-
ance from the fgures given, the seales being muach exserted and developed
and of a straw-colour, and the appendages twning quite pale-colonred.—
Common in the tropical forests of Kamorta; Xarnicobar (Novara 41—42 5 /
Jelinek—madife, ine.).

415, Carasrs sp—Rare in the tropical forests of Kamorta.

It is a small species with green prickly sheaths and broad pinnm.
I possesa only the female flowers and am thevefore wnwilling to describe
it as a new species, There are several other species of Culemus on these
islands, but they were out of flower or fruit.

; PANDANER,

445, Paxpaxvs Leras, Jones—Common in the tropieal and coral-
reci-forests of all the islands, delighting chiefly in and along jungle-marsh-
es ; ladenyg, inc, Katch,

N. B. Habit and affinity of P. dulius, Spreng., but shorter stemmed
and more branched ; the stigmas are auricalar-orbicular, as large as in P.
dubins, sessile, and somewhat waved off the margins,

447. Pawvpaxvs obomaTissiymrs, L. f—TFrequent on the beaches
and in the beach-forests of Kamorta and Katchall ; on Kamorta it forms
a pringipal feature on the grass-heaths.

N. B. Junghuhn (Java. 1. 2nd germ. ed. 109 sqq.) has already m-\ﬁ‘.'
marked upon and illustrated the great variability in habit of the serew-
pines. The form which grows along the beaches forms arboreous ascending
ghrobs, much branched and sending down quite a labyrinth of straicht
acrial roots; but the one which grows on the heaths is entirely different,
being a small tree From 20 to 25 fect in height with a stout grey simple
stem, which sends down short and thick acrial roots from the lowermost
part only, while the erown is small, sparingly and shortly branched, and very
dense. There are, besides, two varictics of theso troes on the heaths, the
one having the stigmas normal as in the littoral form and the drupes gonnate
high up =0 as to effect a tesselated appearance, while the other variety has the
drupes free for about one-fourth of their length from the top terminating in
short erect points, on the inner face of which the linear-lanceolate shigmas
are situated. The foliage in the one is darker green, but the male
flowers of both varieties are exactly the same. Dr. Hanee (in Trim. Journ.
Bot. 1875, 68.) has remarked upon the variability of the stigmas in serow.-
pines, but overlooked that I had myself pointed out this fact (Journ.

Bot. 1867, 90.) with the qualification that they vary without therefore >‘\
giving up their essential value, The stigmas onght to be deseribed from the
ovaries or the young drapes but it is dificalt to eollect such ; it is usually
only after the syncarps bave attained some size that they cateh the eye.
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The mala organs appear to me to be of much higher value in grouping the
speciez of Pandenws, but the time has vot vet arrived when these organs
shall be available of all or even of most of thaspecies, Pandenns helicopus
was correctly placed by me in the section Ryelin, ns I find on re-examing-
tion of my material, and I have also since obtained the male spadiees of if,
which shew racemose anthers,

448. Frerciseria mesioxts, BL—In the tropical forests of Katchall
and Kamorta (also Andamans).

419, TFreEYoIyETIA Scavpess, Gand. P—Common in the tropieal and
coral-reef-forests of Katchall and Kamorta ; Pulu Milu (Novara 30 ; Jeli-
nek 197—j%, ine.). It is very doubtful whether this is really the same as
Gaudichaud’s plant, and it is possible that it may be only the young state -
of thée preceding species, although I met with no intermediate states.

AROTD A,

450. Hoapano¥esma arcyatievst, Schotb—Common in the tropical
forests of Kamorta ; Pulu Milu (Novara 34 ; Jelinel 2001—lamany, inc.).

451, Comaarzctapoy ovarvar, Schott P—Great Nicobar (Novara 83 ;
Jelinele 280).—Schott’s deseription agrees with the Nicobar plant except
in spome minor points. I have seen no authentie specimens of the Singa-
pore plant. -

452, Acnaoyesa snrprEx, BL—Not unfrequent in the coral-reef-
and tropical forests of: Watchall and Kamorta ; Pulu Milu (Novara 82 ;
Jelinek 196—lakoa, inc.).

N. B. dglaonema palustris, T. et B. in Tydsch. Nat. Ver. Ned. Ind.
XXIV. 305, = dglagdornm Griffithii, Schott.

453. Covrocasta viross, Kth—Very plentiful, in company with
ﬁ":'p.ﬁ"::ﬂuﬁi!t.-ﬁ propinguwm, along a swampy rivalet on the grass-heaths of
Kamorta.

#4154, CoOLOCABIA ANTIQUORUM, Schott.—Frequently cultivated by
the Nicobarese.

455, Pornos scaxpess, L—Common in all forests of all the islands ;
Gireat Nicobar (Novara 37 & 35 ; Jelinek 233—famal, ine.).

456. Scixparsvs rreroronvs, T, et B. in Nat. Tydsch. Ned. Ind:
XXY. 407.—Great Nicobar (Novara 35 ; Jelinek 276).

LEMNAGET,

‘/ 457. Lemwa pavercostars, Hegelm.—Western side of Katehall, in
- a

=

b

jungle-marsh bebind Katjui.
NATADACE AR,
458. Cyyovoces sp. ?—Commen around Katchall and forming
submarine meadows on the coral-réefs at a depth of 2—4 fathoms,
20
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N. B. Diedrichsen has Zostera in his list of Nicobar plants.

459, Harowmmina ovants, HE—Rather Frequent, along with other
peligic phanerogams, on the swbmarine eoral-reefs around Katehall,

4060, Esuirvs aconornes, Stend—Forming submarine meadows and
attaining a length of 4 fect in the shallows avound all the islands. refors
especially debouchures of freshwater-rivers.  On the coral-reefs of Katchall
there oeeurs in masses what appears to be a small form of this species
which has the leaves never above 6 inches long.

461, Nasas sp—In water-holes of the jungle-marshes behind Kat-
jui, on the western coust of Katchall,  (The specimens had been too much
ransacked by pigs from the village to enable me to procure more than the
tips of the plants).

462. Bryxa Roxpuneuir, Rich.—Here and there in the vivalets on
the grass-heaths of Kamorta.

SCITAMINEAR

463, ALDPINIA PHENICEA, ]{:Ln‘llﬂu:;\'mler M8, —Nicolars (fesfe D.].

464, Axomvm (pyumczEwiczkra) Frxziir nov. sp., Plate XIL

Herba perennis, sobolifera, elata, 5—F7 ped. alta, glaberrima ; folin 2—3-
pedalia, lineari-oblonga, subabrupte acuminata, basi inequali in petiolum 3—&
lin. longum attenuata, glaberrima, subeoriacea ; vagine ore valde productor;
flores pro genere minuséuli, inter squamas ot squamulas glabras villoso- &
marginatas sessiles et capitulum magnum lato-involueratum hemisphericum
formantes ; pedunenlus usque semipedalis laxe et ample bracteatus ; bractewp
oblonge ad ovato-cblonge, 13—2 poll. lengm, glabre, roselle v, albide,
vulgo villoso-ciliatie ; bmecten involuerantes lato-ovales, obtusissima, 1—1%
poll. longe, pallide rosemw, glabre, marginibus lanato-villoswe ; calyx tubulo-
sus, apice 3-fidus v. 2-fdus eum lobo altero latiori et bilobulato,- cxtus
parvee adpresse sericeo-pilosus ; corolla 1% poll. longa, tubo semipollicar
intus usque ad medium villoso extus paree piloso ; perigonii lobi pallide
rozei, coneavo-lineares, pollicem civeiter longi, marginibus parcissime  pilosi,
rectivsculi, apice cueullato swpins penicillati ; labellum equilongum, extus
basin versus parce sericeum, trapezoideo-ovatum, coneavum et genitalia
omnino ineludens, basi attenuatum, subtiliter radiato-nervosmm, coceineun,
parginibus  niveum ;  anthers inappendiculata, apice cmarginata, basi
marginibus barbata ; filamentum  planum, intus villoswm ; stylus sursmm
parce pilosus of leviter incrassalus; stigma oblique capitatum ; stami-
nodia 2, oblique oblongs, earnosa, apice ciliolata et passim bilole
bacem obovoides, pollicem cireiter longee, perigonii tubo coronata, hirsutula ;
semina obovoidea, atrs, wlbo-arillata—TFrequent in the tropical forests DB/
Kamorta,

$is
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MARANTACEAR, -
465. Manawta premorosa, Wall (AL grendis, Miq. Suppl. FL. Sum.
616).—Frequent in the shade of the tropical forests of Kamorta ; Iatehall
(. e} ; Nankowry (Novara 30 ; Jelinek 1562—aofu, ine.).
406, Caxwxa sp.—Nicobars (feste 13.).

MUSACEFE,

#1067, Musa sarrestoy, L—Cultivated at the Penal Settloment of
Kamorta. Whether the variety of the plantain eunltivated by the Nico-
barese belong to this specics or to AL simierum 1 am unable to say.

465. Musa Stranvas, Bumph, P—The plants growing in the forests
of Kamorta were out of flowers and hence are doubtfully referred o this
species,

ORCHIDE AR,

469, Openoxtiy sp—0On trees of the tropical forests of Kamorta, not
rare (specimens lost).

470, Desprovrra axcers, Sw.—Common on trees in the mangrove-
and béach-forests of Kamorta and Katchall,

471. DeNDpROBIUM CRUMENATODM, Sw.—Frequent on trees in the
beach- and mangrove-forests,

472. Desorosivs sp—0On trees on the grass-heaths of Kamorta.—
Flowers exactly like those of D, crumenatum, but the leaves shork, rigidly
coriaceous, horizontal or half-erect, and distichous. Probably only an ercet
variety produced by abundance of light.

473. Poorinora mMoricaTs, Sm—Rare on trees in the tropical
forests of Kamorta.

474 Pacuvstoya sextie, Reichb, f.—"l.T{"!':.’ common on the grass.
heaths of Kamorta and sometimes produecing quite a rose-coloured tint over
large tracts of them, The fowers are heve all rose-coloured, while in Bengal
they are as constantly white.

475. Evrorniy Axpasmaxessis, Rehb. £ in Flora 1872, 276.—Rarc
on dry places near the mangrove-swamps and also in the drier parts of the
swamps themselves, along the western coast of Katchall.

476, Eviopnia guasiNes, Ldl.—In patches dispersed over the grass-
heaths of Kamorta.

477. Evropnra necreiess, nov. sp., PL XIII, Figs. §—12, Her-
bie ercetw, tuberosie, gliberrimae, 2—38 ped. altw; folin ignota, hyster-
anthia ; scapus ercetus, simplex, albidus, squamis parvis lanceolatis interno-
diis multoties brevieribus vestitus, glaberrimus ; flores majusenli, albi,
glaberrimi, pedicellis gracilibus 3—4 lin. longis glabris suffulti et secundi,
bracteis minutiz 2 lin. eirciter longls sastenti ; pericondi phylla exteriorn et
interiora 2 superiora lincaria, vix faleata, S-nervia, § poll. longa, acuta, gla-
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bra ; labellum econeavo-obovatum, basi in ealear lineam fere longum gracili-

ter saccatum desinens, supra medio 3-lobatum, lobo medio multo ma-

jore obtuso’ et sepius mucronulato, marginibus erispulum, nervis basi 3

sursum eireiter 10—12, longitudinalibuz percursum quarum 4—35 in lobunt.
majorem exeurrunt ot in fibrillas carnosas numerosas exerescunt ; colummnm

gracilis, reeta, latiuseula, sepalorum dimidium vix attinens,—Here and there

socially on the grass-heaths of Kamorta.

The plant, and indeed the structure of the flowers themselves, so ¢losely
resembles Pachystoma senile that I considered it for a while to be
a perfectly glabrous form of it (P. senile having the fowers and pedicels
all minutely puberulous), but it has short bracts, and the pollinia assign it
to Eunlophia.

478. CymroreEra Frsecs, Wight P—A few plants only among long
grass along a swampy rivulet west of Enaca, Kamorta.

479, Puanzworsis consu-cErvi, Bl et Reichb. f.—Here and there
on trees in the tropieal forests of Kamorta.

480. TrICHOGLOTTIS QUADRICORNUTA, nov. sp., PL XIII, Figs. 1—7.

Multicaulis, epiphytica, glabra, caulibus pendulis vaginis suleato-Siriatis
obductis ; folian alterna, disticha, lineari-lanceclata, bast torta sttenuata,
subsessilin, aeuminata, coriacea, in siceo 18—I1d-nervia, 2—3% poll. longa ;
flores majusculi, oppositifolii, flavi ?, 2-ni v. raro 3—4-ni fasciculati, pedi
cellis arcuatis % poll. fere longis sustenti ; perigonii phylla exteriora obovato-
-oblonga, obtusa, eirc. & poll. longa, lateralia subfaleata ; phylla interiora
2 superiora conformia sed angustiora; labellum valde areuatim inflexum,
gupra basi inmqualiter 4-cornutum, cornubus 2 posticis loborum lecum
tenentibus lineam fere longis acutinsculis, 2 basilaribus duple brevioribus,
intra cornun callo eoncavo hivsutissimo auctum et in lobum reflexo-arenatum
crassum linearem subtus apicem versus unieallosum apice breviter bifido
levermn excurrens ; calear rectivseulum, obtusiusenlum, lobo medio paullo
longius; columna brevissima ; pollinia. 2, globosa, apice in semipollen
parvum ellipsoideum in cavitate pollinis insidens separabilia,

Frequent in the tropical forests of Kamorta; (Novara 28 ; Jelinek).

481, Luista sp.—Frequent on trees in the beach-forests of Kamor-
ta and Katchall, ILeaves only.

452, Vawpa Teres, Ldl. P—Karnicobar (g. ¢.). Leaves only.

483, Saccorasivsm onniguos, Ldl.—Common in the coral-reef and
tropical forests of Katchall and Kamorta ; (Novara 20 ; Jelinek). Flow.
ers small, yellow, the lip whitish,

454, THRIXSPERMUM AMrPLEXICATLE, Rehb. £ in Flora 18GS8. 53.
(Aérides amplericanle, Ldl.),—Only a single plant met with amongst long
grass and shrubbery along a swampy rivalet west of Enaca, Kamorta, (In
Java it grows amongst shrubbery on dry grounds).
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4835, Corvaers pisricmd, Ldl.—TRare in the tropical forests on the
! plutonie hills of Ho Ho, Kamorta. Trice and Track (g ¢.).
’_;\. N. B. Living specimens of from 15 to 18 other species of orchids
< were collected by me, but most of these were lost or otherwise made away
with.

-

BROMELIACE ..
486, Awawas sativus, Schult.—Cultivated on the islands and pro-
ducing superior fruits.

AMARFLLIDE X
487, Cumxva Astaricvar, L—Common in the beach-forests of Ka-
g morta and Katehall ; Karnicobar (Novara 27 ; Jelinek 87—fas, inc.).

488, Hyroxis oncuioipes, Kurz in BMig, Ann, Muos. Lugd. Dat.
IV. 177 —(Curculigo ensifolie, R. Br, Prod. 200; Bth. Fl. Austr. VL
445).—Only a single specimen seen on the grass-heaths of Kamorta.

489, Moriverrs caerroraTy, Herb., Amaryll. 84 (Lewecojum capi-
fulatum, Lour. FL Coch. 246 ; Afolineria recurvate, Herb. Amar. §4; Kurz
in Miq. An, Mus. Lugd. Bat. IV. 175).—Nauokowry (Novara 81 ; Jelinck
171 —tefokom, ine.).

Z DIOSCOREACER,

- ' 490. DroscoREA 6LABRA, Roxb.—Frequent in the”tropical forests
of Kamorta ; Great Nicobar (Novara 26 ; Jelinek 231—wuén, inc.).

LILTAQR A,
491. DraicErs ANoUsTIFOLLA, Hoxb.—Great Nicobar and Trice and
Track (g. e.).
492, DracEwa noweantronty, Mig. (D, Finlaysoni, Baker in Journ,
Linn. Soc. XIV. 525).—Very common in all the forests, but more so in
the beach- and coral-recf-forests, of Kamorta and Katehall ; (Novara 25 ;
Jelinek) ; na-el, ine. Katch,
4 * 493. Draczsa Grrerrrnar, Reg—A tree 20 £t high, rather rare in
the tropical forests of Kamorta.
494, Dpicxsa sproara, Roxb—IKondil and Karnicobar (g. e.).
495. Samax roLyacaNTHA, Wall—Common in the tropical forests
of Kamorta.
496G, Frioecraria Ixprca, L—Common in the beach- and tidal
< forests of all the islands ; Great Nicobar (Novara 24 ; Jelingk 242—palis,
= ing.).

MELANTHACEZR.
497. Sremoxa sp. (Roxpunenis)—Nicobars (feste D.).



Loz 8. Kurz—d Sketek of the Fegetation of the Nicobar Islands. [No. 3,

COMMELYNACE.R. :

498, Avmmieaa exsrrontoy, Wicht.—THere and there, cspecially ;
along swampy rivulets, on the grass-heaths of Kamorta, more Frequent in "/
the northern parts. -

4899, Avpmesma SUDIFLORUM, R. Br.—Amongst grass along a riva-
let on the grass-heaths of Kamorta,

SO0, Cowmargnyya comMusts, L—Frequent in the beach-forests of .
Kamorta, also in shrabbery near the old eattle-shed of the settlement on :
IKamorta. :

N. B. Dr. Diedrichsen enumerates Tradeseantia,

RESTIACE B
501. Ertocivrox roxeivormvar, NE—Not unfrequent along swam- .
pr rivulets of the grass-heaths of Kamorta. .

502, Ertocavnos rouxcarvar, Ham—Along a marshy rivulet on
the grass-heaths of Wamorta.

CFPERACEZ.
508, EYLLINGIA MONOCEPITALA, Rotth.—TFrequent everywhere, in
the forests as well as in eultivated lands, around habitations, ete. ; Great
Nicobar (Novara 18 ; Jelinek 216—2Xons (eh) ea, inc.).
504. Remineir aawiriva, Aubl—Loeally on the beaches of I{a:--‘.,.,f' .
morta. ! -
505. CyreEnvs rornystacuyus, Roxb. and the vaviety C. siriefus,
Roxb.—Both pretty frequent on the grass-heaths of Kamorta,
o06. Creerus voncanis, Kth.—Here and there along the swampy
rivulets on the grass-heaths of Kamorta.
607. Cyrerus Haspaw, L—Not unfrequent along marshy rivalets
on the grass-heaths of Kamorta.
508. Creervs Inii, L—Loeally along swnmpy rivalets on the grass.
heaths of Kamorta,
508, Crrervs mestrs, NE—Not unfrequent in the tropical and
coral-recf-forests of Kamorta and Katehall. 1
610. Cyrervs rriosus, Vhl—Here and there along swampy rivulots
on the grass-heaths of Kamorta.
61l. Cyrervs cawescews, Vhl—Nicobars (Novara 22 and 23 ;
Jelinek and Hochstetter). i
512. Crrenvs pinvres, Vhl.—Rather frequent on the grass-heaths i
of Kamorta, and more especially in swampy grounds of the valleys, \\
513. Cyrenvs vMBELLATUS, Bth. and var. LEDCOSTACIYA, spiculis -~
niveis, erectinsculis, radiis brevibus satis congestis—The white-spiked
variety rather frequent in the beach- and coral-reef forests of Katchall ; the
typical form on Tillangebong (Novara 21 ; Jelinek 98).
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old. Scmevs svrvLATUs, Yhl. (8 peefinatus, N, E)—Nicobars
(teste Yahl).
G15. Isoneris sp.—Locally but socially on barren ground of the
L grass-heaths of Kamorta.
§16.  Fruerisryres anniaces, Vhl.—Frequent along swampy rivulets
on the grass-heaths of Wamorta,
al7.  Fiuprisryiis compravars, Lk—Not unfrequent along swam-
py rivulets on the grass-heaths of Kamorta,
518, Foupmistynis prenvina, Vhl—Frequent in the grass-heaths
of Kamorta cspecially along rivulots, i
519, Frnrisryos ovanrs, NE. and a densely villous variety of it.
The glabrous form common en the grass-heaths of Kamorta, the villous
form only along one of the numerous rivulets, growing almost in the water.
520. Forpristyiis xurass, Vh.—Not rare along a rivulet on the
grass-heaths of Enaca, Kamorta,
521. Frupnrisrynis grorvLoss, Wall—Locally along swampy riva-
lets on the grass.heaths of Eamorta,
822, Fuiness vueeciars, Rotth.—Locally along marshy rivulets on
the grazz.heaths of Kamorta,
523.  ANOSPORUM CEPHATOTES (Cyperus cephalotes, Vahl.).—Nicobars
(teste Vahl). :
'Ir' 524 HyroryTuRUM LamiFoLrvy, Rich.—Not unfrequent in the
tropical forests of Kamorta,
823. HyprorYTuruyM TtRINERVIUM, Kth.—Great Nicobar (Novara
16; Jelinek 226—timinfhai ine.), _
5206, RuyxcHOosPORA GRACILLIAMA, Thw, Ceyl. Pl 485 —Common
along & swampy rivulet on the grass-heaths west of Enaca, Kamorta.
527. Ruyscmosromra avmes, Vhl—Not unfrequent along swampy
rivulets on the grass-heaths of Kamorta. ’
528. Ruoyxcuospons Wartiemiaxa, Kth—Common on the dry
grass-heathe of Kamorta,
NB. Diedrichsen gives the genus Diplacrum as a Nieobar plant, but
to judge from some of his remarks thercon, this eannot be corroet,
© 520 ScrEmis LATERTFLORA, Boeck., var, oranua.—TIn a swampy dell
on the grass-heaths west of Enaca, Kamorta,
430. Scieria Lrrmosrerss, Willl—Here and there in open places
of the tropical forests of Kamorta ; Katehall (g. ¢.).
631, ScLErry Susarnessts, Retz—Common on the grass-heaths, bub
also in open places, along paths, cte., in the tropical Forests of Knmorta.
532. Bcrerly sp. nov. allied to the preceding, Frequent in the
grazs-heaths of Kaumorta.
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NB. Unfortunately, T have only brought away a single incomplete
specimen of this interesting form, having mistaken it at the time for a
variety only of the preceding.

543, Scprmia navis, Retz. Not unfrequent along swampy rivulets

on the grass-heaths of Kamorta.
53t Canex roscramisTats, Boott.—Tillangehong (Novara 20

Jelinek 90),

GRAMINE,

535. Pasparty scnoptevrarvy, L—Frequent in cultivated and
uncultivated places avound the penal settlement of Kamorta, often also
along rivalets in the grass-heaths.

536. Pasparvy roexvosvy, Klein—Here and there in moist grassy
spots along rivulets on the grass-heaths of Kamorta,

597. Pasparuva coNJuearuy, Retz.—Frequent in grass-lands arvound
the settlement and around habitations in the beach-forests of Kamorta.

538, Drcrranta sp. (Panieum filiforme, Roxh., vix L), with a quite
glabrous variety.—Common on the grass-heaths and in the beach-forests of
Kamorta ; the pilose form around the huts of the natives on Katchall.

530, OpLISMENUS coMrosrTUs, Li—Frequent in the tropical forcsts,
but found also in the coval-reef- and beach-forests of Kamorta and Kat-
chall ; (Novara 3; Jelinek).

540. Paxicvy oravcos, L—Here and there on the grass-heaths uEW
Eamorta.

N. B. Dr. Diecdrichsen enumerates Pennisetuin as Nicobarese.

541, -Paxtory coroxvy, L—Here and there along swampy rivulets
on the grass-heaths of Kamorta.

549, Paxtcva Javaxierar, Poir—Karnicobar (Novara 1; Jelinek
F0—lkunjap, ine.).

513, Paxrcva Fioiees, NE.—Loeally in the tropical forests of Ka-
morta ; Pulu Milu (Novara 2 Jelinek 199—abjuad, inc.).

514, Pasrevs nuuine, NE.—Locally frequent in the dry grss-
heaths of Eamorta.

545, TuYESANOLENA ACARIFERA, NE.—Not unfrequent in open or
eleared spots in the tropical forests of Kamorta; Nankowry (Novarad;
Jelinek 135—pedal, ine.) ;- [Karnicobar (Novara 4 ; Jelinek 28).

546, IsacoyE Myosorts, NE—Rare along a rivulet on the grass-
heaths west of Enaca, Kamorta. '

547. Isicuse sp. (near Panieum miliare,. L. but certainly differ-
ent).—In a swampy rivulet on the grass-heaths west of Enaca, Kamorta. e

545, TsAcuNE MILIACEA, Roth., var. ¢ puarLis, more slender, usual-
ly 6—8 in. high, the spikelets nearly half the size.—Frequent in swampy
rivalets of the grass-heaths of Kamorta.
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519, Tuovanes sanvmesToss, Pors {(:}r'.l.:a'.l'.n':l-:u‘r phaloehlon areaicoli,
Kurz in Trim. Journ. Bot. 1575, 832, ¢, 171, iz, 1—185, fesfe Olivir).—
Crevping on the sand of the Dbeaches of the western const of Katchall ;

o feigal, ine: Kateh,

aoll,  CEstornech tarraces, P. B—Frequent in the beach-, coral-
reel, and tropical forests of Kamorta and Katehall; Trice and Track
(Novara 9 Joelinek LST—upjuad, ine.).

ail. Sporononrs sp—Nicobars (fesfe 1.},

a2, Awvspo Roxwoncun, Kth—Frequent along marshy rivalets
of the grass-heaths of Kamorta ; Karnicobar, on a swampy grass plain on the
northern coast (Novara 6 and 7 : Hochstettor and Jelinek 16 —fap, ine. ).

dod.  Erersise Ispics, Gortn—Prequent in the beach-forests, and
aronnd habitations, of Iamorta and Katehall ; also here and there on the
grass-heaths,

a3t Dacryvocrexsmom JBarrriacuasr, Willdk—Here and there on
the grassheaths of Wamorta, '

4353, Crxopoxy Dacryrow, Porsi—Frequent in the grass-heaths of
Kamorta, and very common arvound the penal settlement, where it Las been
EOWIL.

550, Enracoye Corvexsis, Hance—A conspicuous constituent of
the grass-heaths of Wamorta.

857. Enacnrostis vxioLomes, P. B.—Here and there on the grass-
heaths of Kamorta.

5568, Erscrostis Zeyrasica, NE—Common on the grass-heaths of
Kamorta.

559. Ericnostis promosa, Lk.—Around the huts of the natives in
the beach-forests of the castern coast of Katehall ; Great Nicobar (Novara §;
Jelinek 237).

560. Maxtsuris sp—Nicobars (feste D.).

561. Soreuvsm avricvar, NE—Common on the grass-heaths of
Eamorta, growing especially Tuxurinntly along the outskirts of the forests.

462, CrurysopocoX AcrevLares, Trin—Nob unfrequent on the dry
grass-heaths of Kamorta, _

ab3. Heremopocos costonrrvs, L.—Common on the dry grass-
heaths of Kamorta,

56L.  Srovrorocox sp. (villous).—Frequent along swampy rivulets

on the grazs-heaths of Kamorta.

303, Sropropocox sp. (quite glabrous).—Karnicobar (Novara 14 ;
Jelinek TG—eid, inc.).
G06. ScuizacHynivyM BREViFoLTuM, NE.—Here and there along
steep slopes on the grass-heaths of Kamorta.
567. Iscmmmuvm moericvM, L—Common on the beaches and in the
beach-forests of all the islands ; north coast of Karnicobar (Novara 12 and
21
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Hochstetter and Jelinek 29 and Gl—ZIijop, eljii, or tscheljii, ine.) ;
otk e arp, ine, Kateh,
56S. Iupenaes anvsprsaces, Cyr—DLocally common on the dry .

L ;

il

grass-hieaths of Kamorta. ,..
#560. SiceHARUM OFFrersanuy, L.—Ouly cultivated by the natives.
570, Sacomaury sroxtaxery, L—Karnicobar, covering luege traets
on the northern side (Novara 11 ; Hochstetter).
571. Diveria sp—Here and there on the dry erass-heaths of IKa-
morta, but the specimens were too old and withered for identifieation,
572, DBiymuss vuLoanis, Rousch.—Malaeen on Nankowry, probably
eulfivated.
573. Drsocnroa Axpamaxioa, Kurz—Common in the tropical and
coral-reef-forests of Kamorta and Katchall ; Great Nicobar (Novara 105
Jelinek 250—~ZLomehn, ine.).

LICOPODIACEL.

574 Lycoronivy PHLEGMARTA, L.—On trees of the tropical forests
of Iamorta.

575. Lycoropivy Taxva, Prsl—TRare in the tropical forests of
Kamorta,

576. Lvcoropruar censvra, L. (the warviety L. cwrvalum, Sw.). o 4{
Frequent on the grass-heaths of Kamorta, “*

577. SELAGINELLA CAUDATA, Spring.—Common in the. tropical
forests of Kamorta aud Katchall.

578. SELLGINELLA FLATELLATA, Spro.—Nicobars (fesfe Sprengel).

579. BSELAGINELLA TENELLA, Spring. (S dwbricata, John Scott in
Journ. Agri. Hort. Soe. Ind, 1868, 260, non Spring.).—Not unfrequent
along shady slopes on the grass-heaths of IKamorta.

FILICES. %
580. GrErewesta prenotoaa, Willl—Common on the grass-heaths
of Kamorta.
581, ATsopmina ALno-sETAcEA, Dedd. in Ltk (4. Mertensinng, Met-
ten, in Fenzl Reis. Novar. Bot. I. 221, non Kunze)—Here and there m
the tropical and coral-reef-forests of Kamorta and Katchall; P. Milu__

PR

(N ovarn—Jelinck—lafong, inc.). . :
582, Tricuowayes Javastepy, Bl—Here and there along rocky ™.
rivulets in the tropical forests of Kamorta.
5583, TrIcnoMAaxEs HUMILE, Forst—Nicobars (Novara). S
55, Tricuoaases Frurevra, Bory.—On mossy trees, not unfrequent
in the eoral-reef-forests of Katchall.
555. 'TrIcHOMANES MUSCOIDES, Sw.—On mossy tree-stems, rare in
the coral-recf-forests of the castern coast of Katchall |

e . T R
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a80.  Davannrs Seeneses, Bak—Nol unfrequent in the tropical
and coral-reef-forests of K amorts and Katchall,
G057, Davaruiy sonipg, Sw.—Frequent on trees of Kamorba and

“Katchall.
858, Davarnis Enecaxs, Swe—Nicobars (Novara).
- G580, DAavannti NETEROPHYLTA, Sm.—Not rare on the trunks of tho

gerew-pines and eovoa-nub-palms in the beach-forests and on the grass
heaths of Kamorin.

S90.  Davarnta ranatterns, Wall—Neot unfrequent, and especially
on cocon-nut-palms, along the coast of Kanorta and Katchall 5 also found
but scantily on serew-pines of the grass-heaths,

601, LixpsEL LAXNC EoLATA, Lab.—Here and there on the grass-
heaths of Kamorta.

§92. Lovpszs TENERA, Dry.—Not unfrequent along rocky rivulets
in the tropical forests of Wamorta.

883, Apnarea sp—Nicobars (feste 1),

50k Dicksoxia sp—Nicobars (feste D).

695, Treris Loxerronry, L—Nicobars (Novara).

506. TreEris REPANUULA, Lk.—Nicobars (Novara).

507, Prems pectveess, Hook.—Amongst coral-rocks in the tropical
Forests of Katchall.

A 393, BrecnyusM oRTeENTALE, L—Here and there along rivulets on
{ the grass-heaths of Kamorta,

599.  CerATOPTERIS THALICTROIDES, Brongn—Here and there along
swampy rivulets of the grass-heaths of Kamorta.

600. Vitraniy Eroxcata, Sw. (and the var, 7. zosterafolia, Bory).
Rather frequent in the coral-rect and tropical, rarely in the beach-forests, of
[Katchall and Kamorta.

G01. Axtropmva carrEronros, Bl.—Not unfrequent in the coral-
reef-forests of Katehall,

602, Aserestom Ninvs, To—Common in the tropical and coral-recf-
forests of Kamorta and Katehall,

G053,  ABPLENITM MACROPHYLLUM, Sw.—Frequent in the tropical and
coral-recf-forests of Katchall and Kamorta.

G0+ Asruesiese (Drenazivs) sp—Nicobars (feste D.).

605. Poryeopivym POTMATODES, L—Common in the beach-forests
Kamorta and Katehall, a

600. ToLyroniudl QUERCIFOLIUM, L—Frequent on trees of the
beach- and tidal forests of Wamorta amd Katcehall,

G07. Porveopiom rovoissimvm, Bl—A few specimens only in
bushes along & swampy rivulet in the grass-heaths west of Enaca, Kamorta,

608. Porxeomivx mioines, Poir—Nicobars (Novara).

609.  Ponvrovros ap¥ascess, Sw—Common everywhere in all the
forests of Kamorta and Katchall,
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Gl0. Nurumorrrrs acvry, Prel—Frequent in the coral-reef- and
bropical Forests of Kamorta and Katchall,

611, Neruwooivas peovnreexs, DBak.—Nicobars (Novara).

612, Neenwoviva erovrseoua, I Br—In large guantities -..h.n-__;-/
one of the swampy rivalets on the

G13. NEPFIGODIUM MOLLE, [h_l_-il.'_—l"]'L'll'lll_'l.lt in the 'L1.'u|_:l]u‘.|.1 forasta of
Kamorta.

6l4. Nernnomiva Pronrxvs, Bak—Not rare in the tropical forests
of Kiamorta.

erass-licaths of Kuimorta.

G613, Neeunoproa Trusciros, DBal.—In the tropical forests of
Kamorta,

G613, Gruxogmauue sp.—DNicobars (Feste 10.).

G17. SrexocHLEss scaxpexs, J. Sm.—Common in all forests of
IKamorta and Katelall.

615, Acmrostrcuus AUREUM, L.—TFrequent in salt-marshes and tidal
and mangrove swamps of all the islands ; on Kamorta it Brequently recurs
along the marshy fresh water vivulets on the grass-heaths, y

G19. Lyooptra cimersxarear, Sw.—Common in the tropical forests
of Kamorta nnd Katehall.

G20. Lycoprus scaspiys, Sw.—Here and there amongst long grass
and shrubbery along rivalets on the grass-heaths of. Kamorta,

G21. Lyconivs PIXNATIFIDUM, Sw.—Not unfrequent nmuugﬁt]mu;-"ff
grass and shrubbery along rivulets on the grass-heaths of Kamorta. i

622, OvnroaLossva PEXDULTM, L—Nicobars (Novara).

0623, HeoumsronosTacnys ZEInasica, Hook—Along o swampy
rivilet Lelow the old cattle-shed on the grass-heaths near the settlement on
Kamorta ; also i the swamp on the island 3Milu (Diedrichsen),

G241,  Awxcropreris sp—Nicobars (feste D).

ExrraxATION OF THE PLATES.

Plate XTI Awomien Fenstit, Fig. 1, lowering scape, nad, size (tho brnets ave roe
presentid by mistako as hivsute : they avo glabrons cxeopt on the margins}; fig. 2,
portion. of the stem and leaf) shewing petiole and produced sheath, not, size; fg. 3,
flower, nat. eize s fig. 4, dilte, cxpanded; fig. 5 labellum, elightly cnlavged; Ag. 6
genitalin and staminedes ; fig. 7, anther, from the side ; fip. 8, ditto, from behi
fig, 0, staminodes ; flg. 10, froit, nat. e fige 11, peeds, nat. sizo; fg. 12, dide
slightly enlarged.

Plate X111, Figs. 1—7. Trichoglottis quadeicorinta, TFig, 1, lowering brang
nat. size; fle, 2, fower from the front; fig. 3, ditdn, from boehind ; fig. 4, disseetion of
the same; fig. &, the colomn and labellum, from the side; Ag. 6, labellum ; fig, 7,
teinsvorse geclion of tho same made bebween the two puirs of horns.

Figs, 8—12, Eulophia decipieas.  Fig. 8, Jowering plant, nat. size ; fig. 9, lower
fredm 1.1.;-: fromt: fir. 10, column and Inbellum, from the side; fig, 11, labellum;
fir. 12, pollinia. (Al the figures except figa. 1 and 8 more or loss r.-nllu'g?d.}
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XL—Deseription of Golunda Ellioti Srom Sind.
Dy W. T. Braxvonp, F. R, &
(Recd. Juno 28th ;—Read August 2nd, 1876).
(With Plate X.)

Amongst a few mammals and reptiles in spirit, eolleeted and given to
me by Mr. . E. Watson of the Sind Commission, are two specimens, ong
adult, the other young, of a mouse or small rat with very coarse, flat, grrooved
bairs and the npper incisors suleated. These mice were obtained on tho
southern extremity of the Khirthar, a range of mountains which forms tha
western houndary of Upper Sind, but which enters the provinee nearly west of
Sehwin,and running thence south-south-east, terminates about 40 miles south
of Sehiwin and rather more than 50 north-west of Kotri. At their southern
extremity these hills are 2300 feet high, to the north they are from 4000
to GOOO, some peaks being even higher.

The skull of the larger specimen, on being extracted, proves to be of
the ordinary murine type, and the only pecaliarity is in the characters of the
teeth. The upper incisors are grooved, and the maolars, instead of being
gimply tubereulate, as in Mes, appear to be formed of deep folds of enmel,
as in Gerdillus or Nesolin, but the form of the folds is “'idul'}' different
from what it is in those genera ; each fold eonsisting of a number of deep
lobes or pillars with a nearly semicireular seetion. Thus the upper surface
of the crown of the tooth las a most peculiar reticulated appenrance,
The semicircular lobes are arranged throughout the teeth in three longitudi-
nal series in the upper, and two in the lower jaw. In older ﬁlwuilu.-,:.nﬁ the
lobes may run more into each othier, but the skull examined is fully adult.

No description or figure, so faras I am aware, of the teeth of any Tndian
mouse has ever been published exhibiting the peculiarities above deseribed.
The published deseriptions of the molar. teeth in Leggada and  Golunda
appear to me to differ materially from those of the specimen from Sind, |
The incisors in Leggada are nowhere said to be grooved, and no mention is
made in any of the deseriptions of Golwnda hy Gray,® Elliot,t or Jerdon,}
of flattened or grooved hairs, 1 unfort unately did not at first examine the

pecimens of Golunds Elffoti in the Indian Mnsoum sufficiently carcfully,
as the deseription both of the fur and dentition appeared to me to refer to

* Charlesworth's Mag, Nat. Hist. T, 1857, p. 556,
t Ml Jour, Lit. and Science, X, 1838, p. 213,
§ Mammals of India, p. 212,

22
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a very different form. The only murine genus of which I conld find

deseription with dentition resembling that in the Sind species was Pelo- /{

ags® of Peters, founded on an African rat from Mazsmbigue. I conclud-

el that the Sind rab wis o new species of Pelomys, and T proposed to eall it

2. Witsoni,  This vame was unfortunately published in the Procecdings

of the Society for Angust Lefore T had discovered iy miztalke, L)
For this discovery 1 am indelited to Professor Peters, 1o whom T senb

a sketeh of the molars of the Sind mit, whieh T asked him to compane with

those of Pelomys.  This he did and told e that they agreed. He also

called my attention to the cirenmstance that the coffee-rab of Ceylon, of

which he had received a specimen, elosely resembled Pelomys in its dlenti-

fion -ond even in its oxternal charaeters, and he suggested that tho genera

Golunda and Pelouys were identical.  Upon this I re-examined the spevis

mens marked Golwnda Ellioti in the Museum, and to my surprise found

that they coincided with mine from Sind ; and the skull of one specimen

which Dr. Anderson very obligingly allowed to be extracted for me proved

sdentical with that of the Sind rat. I, however, noticed that in Lhiese speci-

mens, perhaps because they have been ex) wosed for years, the grooved hairs

have split at the ends, and present the appearance of ordinary round or near-

ly round hairs, so fhat it is necessary to examine the for closely in order to

detect its peculiarity. I also find that the Sind b agrees exceilentl

in characters and dimensions with Kelaart’s oviginal description,t and that

Mr. Blythi has alveady called attention to the differences between tha

coffce-rat of Ceylon and the description of the Gulandi (s hirsutus,

Elliot, said to be identical with Geluada Elliofi, Gray) given by Mr. (now

Sir Walter) Elliot.§ T ought not to have overlooked these Facks, buk T mmsh

say in apology that I do not think any one could have identified the Sind

rat from the published descriptions of Goluada Ellioli.

Before diseussing the synonymy of this rat, I will give a deseription
of the Sind specimen.

Description taken from an adult female specimen presereed fn spivit,
General colour brown above, the eclonr not being uniform bub o mixture of
Black and Fulvous, dirty white (isabelling) below, The hairs are wvery b

" with a broad groove down one side.  The fur iz liarsh, dusky grey at the
base, then darker, tawny towards the extremities on the back, pale tawny
on the aldomen ; numerous longer hairs, either blackish throughout,  or

® Teiso nnch Mossamlique, Singethiore, p.o 167, Pl XXX, Fig. 3, ZAXV,
Fig. 0. G
+ Prodromus Fanne Zevlanicn, p. 67.
1 J, A. 8. B., 1863, p. 341, and Cetalogus Mamm, Mus. As Soe. p. 121, foot-nate.
§ Mad, Jour, Lit, Sei. L c.
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with la:ﬂ;:- ti;u being  scattered over the back, and Irt'rrllm:iug the brown
ealonr, which resombles that of a have (Lepus owropans v. L. euffecudalins),
The average length of the haics in the middle of the back is rather loss than
“half an inch ; the longer hairs wmeasure 006 to O°7 of an ineh.  The 'nh'lr-]u rs
are black near the lase, brown towards the ends, the longrest being about
the same length as the hewd.  Muzele thiekly clad with short hair,

The etrs are vounded, nearly naked, having only very short seattored
hairs outside, bub thinly clad with brown hair inside. The fect are pale
brawn above, the soles naked. The tuboreles on the soles are well develop-
el ; on the fore-foot there are five, three arranged in a trinngle at the
base of the three middle toes, and two rather larger, close together, and
neavly parallel, behind, The rudimentary hallux iz behind the former
tuboreles and in front of the latter ; it is furnished with a small flag nail ;
the other elaws are compressed.  In the hind-feet all five toes are furmished
with compressed eclaws, much longer than those on the lore-toes, The :
second, third, and fourth hind-toes ave nearly equal in length, tle middle
toe being scaveely longer than the others, and the fourth a little shorter
than the second; the fivst and GEth foes also ave subequal, the fivst being 7
mm. (027 inch) shorter than the socond.  The tubereles on the sole are in
three pairs, each pair being nearly parallel, and the middle pair rather

. farther apart than the other two. The claws nre pale horny in colour.

"~ The tail is stont at the base and tapers gradually to a fine point; it is
rather shorter than the head and body, finely vingad, and thinly elad with
short bristly haivs, which are black nbove, tawny on the sides and below,
Theve ave 2 pectoral and 2 inguinal pairs of mammee.

The skull is typically murine, the deep fizsvre running downwards from
the Targe infracrbital foramen being open as in ondinary rats; there isa
well marked crest which runs along the edze of the frontal bones above the
orbit, and iz continued back over the parictal benes. The interparictal is
convex behind and nearly straight in front ; it is about half the breadth of
the skull. The zygomatic arch is strong. The anterior palatine foramina
(formmina incisiva) are very long and extend fully two-thinds the distance
froon the incizors to the molars, but their hinder termination is in front of
the molar teeth.  The incizors in both jaws are deep orange externally ; those
of the upper jaw are flat in front and have a rather decp longitudinal
groove near the external edge ; those of the lower jaw are lattened in front
andl smooth.  The upper molirs ave broad with low erowns ; the bany palate
narrow. The surface of the upper molars consists of nearly sernicireunlir

4 lobes arranged in three longitudinal series, each lobe havi ing its convex
margin dirceted forwards, The anterior upper molar contains 7 lobes, thres
in the middle which are rather longer than the others, two inside which are
rather less, and two outside which are the smallest of all, The two outer
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lobes are parallel to the inner pair, but intermedinte in position to those of
the middle row.  The second upper molar eonsists of G lobes, one of which,
however, which is external and anterior, is very minnte; of the other five
two belonse to the middle row, two to the inner, one to the outer, the pos-
tortor middle lobe having a spur on the outer side 3 the hinder upper molae
ha= but 4 lobes, twe belonging to the middle, aud two to the muer row ; the
hindmost lobe belonging to the middle row is very small.  The lower molars
are nearly uniform in breadth, the first eing o little naevower in Frond
and consisting of seven lobes, 3 on each side, and a minute adiitional lobe in
the middle behind ; the sceond eontains 5 lobes, two on each side, and a
minute supplementary lobe in the middle bihind ; the last molar contains
4 lobes, two interual, one external, and o minute additional lobe in the
middle at the back of the tooth ; all these lobes in the lower molars, exeepl
the small supplementary talons and the hinder inner lobe of the last molar,
are arvanged in pairs, and the iomer lobes are a little larger than the outer.

The- following are dimensions in inches and parts of a metve, taken
from the specimen preserved in spivit and from the skull extracted from it,

inelics,  metre.

Total length from nose to end of fall, ............ i) 219
Length from nose to anms, ..o e 4-05 1L6
T T R e 41 105
o OF e Iromy oriBos). . .cesceeeens i penne. T “(h1k
4T3 T R L R S T . a7 ‘014
Length of fore-foot (not including claws), ...... 042 011
o of land-foob (difto); ..ot i 00 0225
s of longest whisker, ...oieiaaens yuasen: A 032
w of skull from occipital plane tu ml of
T B ) e e PR e S 1:22 0305
treatest loeadth of skoll across hinder part of
zygomatic arches, ......oooviimmeiinnsiannanearnons 062 ‘015
Lengil of suture between nasal bones, ............ 042 0105
Breadth of frontal bones between orbits, ......... 0149 005
Length of anterior palatine foramina,............... 023 D055
. of row of upper molArs, . .coieins 026G 0065
Breadth of bony palate between ulturmr upper
molars; ....... 005 (015
Length of lower jnw frnm :mglc t.u sy mpll_]. sm.l
extremity (ineisors excluded),... iR DS 017
Height of do. to coronoid prm:cs:s,.,..,. N e L 0105
Length of row of lower molars; ... 023 (G

I have already mentioned that this rab is tdenhml with specimens in
the Indian Museum, Caleutta. The two skins which 1 have compared are

e
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from the Asiatic Society's collection, and one of them is Golunds Ellints
No. 207 D of Mr. Blyth's Catalogue from Southern India, presented by
Mr. Elliot.  The other, of which the label haz been losk, is doubtless

y 0 : )
o~ No. 207 K from Coylon.  These specimens, as alveady stated, agree very

well with Keliart's deseription of lis Golfunda Zilioti (Mus coffeus),® but,
as was remarked by Mr. Blyth, they do mot agree with Mis hivsutns,
Elliot,+ although the specimens from Southern India appear to have beon
sent as representing that species, or at least Golunda Eilioti, with which
Mg hirendus was identitied by D, Gray,

Mies hivsutus, the Gulandi of the Canavese, is described by Elliot as
beine 10} inches long, of which the head and body measure 63, and the
tail 4.2, whilst the head is only 14% i, It is of course possible that these

_measurements were thken from a stretched skin, and that of the tail agrees
fairly with the form above described, though its proportion to the body
appears very different.  But there ave other distinetions : the ears ave said
to be villose, and although the fur is not deseribed, a preliminary list of the
species of rats and miced in the South Malratta country is given, in
which the following are classed as having tuberculated molars and soft
hairs—Mus decumanns, ratfus, meftade (lonnginosus), golundee (hirsulug),
oleracens, rigfus, and msculus—and opposed to M. platytheie and A, Boo-
daga said to bave tuberculated molirs and to be covered with lair aund

m EpInEE.

<

The original description of Goluende Ellioti, Gray,§ like too many of that
author's descriptions, iz quite insulficient for determination. Not a word
iz gaid of flat hairs : the fur iz deseribed as * pale brown, with minute very
slender, hair pointed black tips.” The cars are said to be * covered with
ghort haire.”” No dimensions are given. The deseription is ineluded in a
paper entitled * Description of some new or little-known Mammnalia, prin-
cipally in the British Muoseum Collection.” Inthe list of Mammaliz in
the Dritish Museum, p. 113, the only specimen of Geluands Elfioti men-
tioned is stated to be From Madras and to have been presented by Walter,
Elliot, Esq. In this list Mus Aivsutus, Elliot, is identified with Golunda
Ellioti. 1t is to be noted that in the orviginal deseription of Golunds
Filioti the habitat was said to be Bombay. Without consulting the
British Museum specimens it is impossible to say whether the specimen
presented by Mr, Elliot was the ariginal type or not, but to judge from the
name it probably was, so that there ean be very little doubt of the

#® Prod. Faun. Zevl, L e,

+ Mad. Jour. Lit. and Sei. X, p. 213.

T b, . 208,

§ Charlesworth's Mag. Nat. Hist, T, p. 886,
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ilentification of M hirsnfues with Golinde Ellisti ; and as the skin senk
from Madras by Mr. Elliot as o specimen of the Gulondi is identical in

species with the L'r:.'lmt coffec.rat, az well as with the .-:]n-n-imu'l: from Sind, A

there is no choiee but to follow Mr. Blyth and consider all as lelonging
to one species, until the types ean be compared,

Judging by the deseription alone, T should have thought the coffee-
rat agreed much better with the descviption of Ml pladyilvie, Bennett,
which is deseribed as Laving lattencd spines, naked ears, and the tail nearly
as long as the body. The dimensions are sualler : head and body 8§ inches;
tail 8 but the proportions and eolouration agree, and the type may nob
have been full grown.  This form, however, is, by Elliot, identified with the
Leggyade, an animal of very diffevent habits from the Gulendi,

The question of synonymy wmust, thevefore, be deferred.  Meantime,
the identification of an Indian rat with the African genus Pelomys is of
some importance as adding another to the number of generic forms com-
mon to Tndia and Africa, but not known to be represented to the castward.

Pelowys fullex vesembles Goluade Eflioti in colouration, gencral
form, and dentition, but it differs widely from it in its other characters
and in its labits. It is & muach larger animal, the -adult being about 300
willemetres [12 inches] long from nose to end of tail. It has a differently
shaped head,® with the ears much smaller in proportion ; the fur of

Pelomys fallax is simply deseribed as harsh and finely bristly (hart uind ——a

Jeinborstiy), so that it probably presents none of the remarkable characters
found in Gelwads Elfivti. P, fallax is said to be found in marshy places,
whilst Golunde Eifieti inhabits bushes on hill-sides.

P. §.—Since the above was in print, T have received from Mz Fair-
bank a specimen of the true Gulandi, bronght to him ab Ahmednagar by
men of the Wadari or tank-diggar caste, the very people from whem Siv
W. Elliot appears to have procured his specimens.  These people hunt and
cat rats and necessarily know all the species. The animal sent, an adult
fomale, is speeitically identical with the Sind rats and with those from
Southern India and Ceylon, so there can no longer be o doubt as to the
propriety of referring all to Golunda Eilivti. The face is not s0 convex
as in the figure attached to this paper.  The measurements are :—

* Tn the sceompanying figure taken from the specimen in spivit after the skall
had boen extmcted, the convexity of tho face is much exaggerated, This i the
form of the young animal ouly, T think. The head in tho adult is very slightly convex, |

+ Whilst this papir was passing throngh the pross, I also reecived from Mp,
Fairbanlk specimens of the wetad, Goluds weltade, Gray, obtaindd at Ahmednn-
gar. They differ so much from G, Effisti that 1 doubt if the two forms are con-
generie.  In G, meltada {poting meffade) the incisors are not suleated, tho ol differ
bt little from those of M, and the palate 15 muoch broader then in &, Eifiol,
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from the Asiatic Society's collection, and one of them iz Golunde Elliots
No. 207 D. of Mr. Blyth's Catalogue from Southern India, presented by

1 :‘\I'II.I'. Elliot. The other, of which the label has been lost, is doubtless
- No.

207 B from Ceylon. These specimens, as .'lh';::'ul}' stated, agree very
well with Welaart's description of his Golunds Elfioti (Mus eqffeens) ® but,
as was remarked by Mr. Blyth, they do not agree with Afus hivsutus,
Elliot,t although the specimens from Southern India appear to have been
gent as representing thab species, or at least Golusnde Ellioti, with which
Alus birsutus was identified by e, Gray.

Mus hirsutns, the Gulandi of the Canarese, is deseribed by Elliot as
being 10% inches long, of which the head and body measare 63, and the
tail 4%, whilst the head is only 14% in. 1t is of course possible that these

.measurements were thken from a stretehed skin, and that of the tail agrees
fairly with the form above deseribed, though its proportion to the body
appears very different. Duf there are other distinctions : the ears are said
to be villoze, and although the fur is not deseribed, a preliminary list of the
gpecies of rats and micef in ‘the South Mahratta country is given, in
which the following ave classed as having tuberculated molars and soft
hairs—dlus decwmanus, votlus, metlode (lennginosus), golundee (hirsutus),
olevreens, rifis, and suseulws—and opposed to M. platythric and AL Boo-
dage said to have tuberculated molars and to be coversd with hair and

L4 W Epines.

2

i

The original description of Golunda Eilioti, Gray,§ like too many of that
author's deseriptions, is quite insufficient for determination. Not a word
is said of fat hairs : the fur is deseribed as “ pale brown, with minute vory
slender, hair pointed black tips.” The ears are said to be * covered with
ghort hairs.” No dimensions are given. The deseription is included in n
paper entitled * Deseription of somne new or little-known Mammalia, prin-
cipally in the British Muoseum Collection””  Inthe list of Marmmalia in
the British Musewm, p. 113, the only specimen of Golwnda Elfioti mon-
tioned is stated to be from Madras and to have been presented by Walter
Elliot, sq.  In this list Alus bivsutus, Elliot, is identilied with Golunda
Eltioti. 1t is to be noted that in the original description of Gelunds
Eilioti the habitat was said to be Bombay., Without consulting the
British Museum specimens it is impossible to say whether the specimen
wesented by Mr. Elliot was the original type or not, but to judge from the

g it probably was, so that there can be very little doubt of the

* Prod, Fuun. Zeyl, 1 e,
4+ Mad. Jour. Lit. and Sci. X, p. 213,
1 &, p. 208,

o § Churlesworth's Mag. Nat, Hist, 1, p. 486,
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wlentifieation of s hirsutus with Golwnda Eilioti; and as the skin sent
From Madras by Mr, Elliot as a speeimen of the Gulandi is identical in
species with the Ceylon coffeeamt, as well as with the specimen from Sind,

there is no choice but to follow Mr. Blyth and consider all as belonging ;

to one speetes, wntil the types ean be eompared,

..,'|'II,1!;__fiI!Fl EI_'I.' the l.llL'ﬁr:I'i!ll[LIIi .'i|:-irl!u:"1 I should lave 1"!1r_|11g'||_1'; the eaffee-
tab agreed much better with the deseription of Afws pladythrie, Bennett,
which is deseribed as having fattened spines, naked earvs, and the tail !Il".lT]J"
as long as the body. "The dimeusions ave smaller : head and body 31 inches;
tail 3; but the proportions and colouration agree, and the type may not
have been full grown.  This Form, however, is, by Elliot, identified with the
Leggyade, an animal of very different habits from the Gulendi.

The question of synonymy must, therefore, be deferred.  Meantime,
the identitieation of an Indian vat with the African genus Pelomys is of
some importance as adding another to the number of generie forms com-
mon to India amd Afviea, but not known to be 1'l._']:t11_‘:*-1|.'l.:1,:1_'r1 to the eastward.

Pelowmys fullaw resembles Gofwnde Efliofi in colonration, gencral
form, and dentition, but it differs widely From it in its other characters
and in its habits. 1t is » mach larger animal, the adult being about 300
millemetres [12 inches] long from nose to end of tail. It has a differently
shaped bead,® with the ears much smaller in proportion ; the fur of

Pelomys fullee is simply deseribed as harsh and finely bristly (haet 1:;:.:5"-—\.?

Seinborstiy), o that it probably presents none of the remarkable charvacters
found in Gelunde Elfioti. P. fallax is said to be found in marshy places,
whilst Golunde Kol inhalits bushes on hall-sides

P. 8 —S8inee the above was in print, I have veceived from Mr. Fair-
bank a specimen of the true Gulandi, brought to him at -Ahmednagar by
men of the Wadiri or tank-diggar caste, the very people from whom Sir
W. Elliot appears to have procured his specimens,  These people hunt and
ent rats and necessarily know all the species.  The animal sent, an adulk
female, is specifically identical with the Sind rats and with those from
Bouthern India and Ceylon, so there can no longer be a doubt as to the
propricty of referring all to Golwade Ellioti, The face is not so convex
as in the figure atfached to this paper.  The measurements are i —

* Tn the pccompanying figure taken from the spocimen in apint after the skunll
had been extmmctid, the l'l.ll'l."-'l".'r'.!ll.:n' of fhe face is Ill'l.lll'h oxaggembod, This s the
form of the young animal goly, T think. The head in tho n.:lult is very slightly convex,

+ Whilst this paper was passing through the press, T also moceived from Mr
Fuirbank speciming of the wefted, Colicide wiclfada, {.rr ay, obtainod st Ahmedna-
gar. They: differ 5o much from . Effiofi that I doubt if the two forms nre con-
goneric,  In & melteda (poting setfods) the incisors sre not suleated, the molary differ
but little from those of I, and the palate is mach breader than in &, Bl

‘.11"'. A
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1mn.:
Length from nost to insertion of tail, . ... 875
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A specimen of aorat obtnined by Ale. V. Dall in the Sitpura Hills and
presented by him to the Indian Museum, also belongs to this species.

EXPLANATION OF PLATE X
Fig. 1. Mead of Gofweda Eiivold, Gy, from Sind (the face is represented mueh {oo

convex). 2. Night hind-foot. 3. Right fore-foot (the intermediato fubercle

ghould have been dvawn further pway from (he posterior (proximal) pair). 4.

Under view of the skall. &, The skall and mandible, scen from the side. 6,

Upper view of the skull. 7. Incisors, seon from the front, 8.

Melara of upper
Jaw, right side, 2. Do. of lower jaw, tight sido,

XIT.—On the Cyclostomacen of the Dafla Hills, Assam.—By Mujor H. TL.
Gopwix-Avstes, . R G 8, F Z 8, Deputy Superintendcit
. Lopographicel Survey of Tudia,
(Beceived Juno 24th ;—TRead August 2nd, I.._\'EL.‘,}
(With Plates VII & VII1I, A, Figs, 1—06.)

The expedition into the Dafla Hills in the winter of 1874—75 has added
very largely to our knowledge of the land-shells of that pavt of India. The
line of the Himdlayas has been very well worked up to the neighbourhiood
of Durjiling, and the researches of the Messrs. Blanford and the late Dr. Sto-
liczka have lefe I suspect very few forms undiscovered in that quarker, b
from thence to the Daila Hills, a distance of 270 miles, wo had received
nﬁthinj__',‘. g0 that when I found |||_1.':4|.-:|f _:lu_-]rui,m[ for survey du[}- in those
more castern hills, T anticipated a goodly haul of mollusean Forms, and am
glad to sy I have not been disappointed.  The present list is confined to
the operculated group, numbering some 83 speeies ; of which 11 ave new ; 5
had been originally described from Darjiling and have their range thus
extended far to the castward: 18 are well-known forms in the Khasi and
Naga hill-ranges south of the Brahmaputra River ; and 8 or 4 are known
to extend thence to the Shan States in the Irrawaddy drainage-system.
The list of Helicide will be given in a sccond paper, in the prepa-
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ration of which 1 hope to be joined by Mr. G. Nevill of the Indian Museun,
Caloutta; and will comprise some 43 species, many of which are new. 1

|
!

had ample opportunities for eollecting, especially while forest-clad peaks am_

were being cleared for the triasngulation. The weather, which durving the”

whole of January was so very wet as to render the taking of observations
for days together an impossibility, was just the kind that was wanted to
tempt the smaller forms forth from their hiding places in the decaying
leaves and old tree-stumps.  In some of the Khasi and Goorkha men of
the Survey party I found most energetic and exeellent collectors, who soon
were as sharp with their eyes in detecting the minute little shells as T
myself was. It caused them at first infinite amusement and still greater
curiosity as to what possible use they could be put to: * Calentta jidi

ghur ke waste,” however, generally satisfied all queries on the subject, and

B

a general impression prevailed that we made medicing of them,

Abgtract of Genera.

| . At
|27 4 | 4|3
5 = o B Remarks,
| & 5 =] =
K |
1
1.: Celophorts, ouees s sansssns 1 3 L R
B Lagoelicilng vl i 1 1
8. Flerocwelos, AT e | 1 1
4. Spiraclinly ceveciisiiiiena 1 1 2
BT TR, oy s w ek o Al 3 G 9 |3 being varietics of
Khn=i 2pec
G THplommaling covees svvranns 1 2 3 6 |1 being a vavicty of
i | a lhasi spociess
R i L e 1 Sl | 1
L b L T e A 1 | 1
0, Megaleatdafome, sossveanass ,: 1 = 1 0
10, Towmalias, sosves ssssswsvasss| 1 1 1 LR My
.‘ 3]
Total, ... & 13 15 33

No specimens of either of the gencra, Cyathopomna, Georissa, or Hydro-
caena, which come in on the hill-ranges south of the Brahmaputra, were
found ;: they are apparently absent.
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CYeroPmoRGs Avionra, Bs
Agrees with the speeimens from Dalingkote, Western Bhutan Diiars.

Crerormonus Pransoxt, Bs
OQuter Range,

CYCLOPTORUS FUSCICOLOR, I sp., Pl VIIT, A, Fig. 1.

Shell wmbilicated, globosely turbinate, covered with a grevish umber-
brown epidermis, with radiating longitudinal lines of ornamentation, the
bands of colour rather broader towards the apex, but throughont very
close together, in some specimens coalescing on the last whorl into a
uniformn dark shade of brown. Spire conieal, apex sharp. Whorls 6, well
rounded, with a single slightly raised ridge upon the keel. Aperture cir-
enlar, sub-oblique, peristome continuous, double, very slightly reflected.
Within the aperture grey.

Alt, 1-21, major diam. 2-30 inches.

Hap.—Dafla Hills.

This is a very distinet form allied to €. Bensoni from the southern
face of the Khasi Hills, shewing towards the apex in some specimens a
tendency to the zigzag painting of that shell, but the uniform, striate, and

_sober colowring of the rest of the whorls iz a very marked character, Two
specimens have a moderately broad: white band on the periphery, owing
to the abrasion of the epidermis upon the raised ridge of the keel.

Crocornorus Exeaxsvs, Pl
H . —Outer sandstone rango,

Cicrormonvs zEnRINUS, Bs,
Han.—Outer range,—very abundant,

CYCLOPHORUS (MYX0STOMA) XIVICOLA, n. 8p., PL VIT, Figs. 1 & 1a.

Shell flatly discoidal, openly umbilieated. Whorls 5, with distinet
longitudinal striation, the last well rounded on the periphery, large, the
rest rapidly decreasing, covercd with a thick epidermis, colour dark brown-
umber. At half the circumfercnce from the apex fine zigzag pale ochreous
markings ornament the upper surface ; these widen and are arranged closer

ards the apes, which is pale; a black band on the periphery is bounded

by a pale narrow one. Spire slightly rised. Suture deep.  Aperture
oblique, very slightly descending, circular.  Peristome thickened, double,
reflected, with a small re-entering notch near the suture. Operculum cor-
neous, flat, .

Major diam. 1-0, alt. 043 in,

23
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Hoan—Dntla Hills,

This form is a veprosentative heve of the Ceylonese € Bairdii, A ,f
variety of the same size but plain, with pale band on the periphery, {HI/A__
Toripliti Peak.  Small (major diam. -G53 in} varieties also ocenr, both
ornamented and plain g the latter are very similar in size and light oclireons
polonration to € rovidus of the Nilgiri Hills, but the former have line .

zigzag markings and a single black band on bhe periphery,

LaGocHEILUS TOMOTREMA, Ds,
Han—"The Tinir ridge and Tordpiti Peal,—not common,

Prerocycros panvrs, Pearson.
H an.—Shengorh, Tinir ridge, and Tordpiti.

PrEROCYCOLOS MAGHUS, m. sp., I'L VII, Figs. 3, 3q, & 30, !

This shell is similay in form to P. percas, only that the winged por L
tion of the peristome is far more fully developed and folded round into o
perfect, largely developed tube with its interpal orifice just within the
aperture, the inner lip being deeply notehed to give room for it,  The shell
is ornamented with a single black peripberal band and with minute trans.
verse brown zigzag markings.  Apex very flat.  Wherls 5, rounded.

The largest example measures—alt. 0°26, major diaw. 0-95, minor diam,
0-75, apertural tube 0-20 in.

Han—Very commnon in the outer sandstone range, Dafla Hills. It
s+ aleo found on the northern side of the Ndgzd Hills, but has hitherto never
been separated from P. parews of the Khasi Hills, of which it may be said to
be a more developed form, with stronger aflinities to the genus Spivaculint.

SpIrACUTUM MISprnUarn, Pearson, var, MIXOL.

Han—The outer ranges near Dihiri Parbat,  Agrees precisely with
gpecimens from Torin Ghat. Lt is curions, however, to note that the lirgre
variety does not occur here, but that its place is ocoupied by another new
form equally large, which I next deseribe.

SpIRACTLUM NEVILLL, . sp., PL VIT, Figs. 2 & 2.

Shell discoidal, convexly depressed, widely umbilicated, covered with
a dark brown epidermis which soon becomes eroded, and with an incipieng
dark Land on the keel in perfect specimens. Spire very slightly ruimd,\‘-\“
suture deep, whorls 5, much rounded, the last deseending shightly towards the .
aperture.  The sutural tube is only 0-10" in length, U-d” behind the aperw/
ture, turns back, and is situnted elose to the suture. . Aperbure ollique, cireu.
lar. Peristome double, inner lip continuous, having at the sufure a re-enter-
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ing angular noteh, the outer is similarly notehed and then expanded and
folded into a spout-shaped form.  Opereulum not scen, probaldy as in 8.

_aw, Rispidua,
Alt. 0-36, major diam. 105, minor diam, 0°92, diam. apert. 0215 in,

Hap.—Two specimens only were obtained near Ddihird Parbat, on the

. outer sunidstone range.

This Spiewealum is quite distinet from 8. hispidww, for which T
mistook it when fouwd, aud consequently omitted to search for more
examples. In the form of the sutural fube it most nearly resembles
. cleangenr, W. BIE, thus diffcring very considerably Erom 8. hispidu,
in which that part is brond and curves quite over and across the suture in
well-grown shells (pl. vii, Gz, 4}, The most notable point of difference,
however, is the expansion of the outer hip into a tube-like process, in which
respect the speeies shews its very close aflinity to the genus Plerocyelos,

Arvorus Kirasraovs, G-A.

Han—One specimen of the true typical form was found in the Yiétay
ravine, Dikrang Do,

Arvorvs Kuastacus, var.
The rest of this type From other parts of the hills, however, differ from

the Khasi form, in the ridge in front of the constrietion being single,
and the peristome wmore thickened and reflected.  But in size, seulpture,
and the short thickened sutural tube, as well as in the opereulum, no change
is to be detected.

Han.—Valley of the Dikrang and Borpani.

ATToRUs CcRISPATUS, G-A.

Hae.—A condeal form of this shell was obiained in the Durroi EOTEE,

Arycrrs Turonstont, Bs, var, I'l. VI, Fig. 10.

Is of the same form as A, Dheobaldi From Cherra Poonjee and the Giro
Lills, only that while the operculum in the latter is exceedingly closely wound,
|'|I'i1.l.' smootl in front, and Black (and T have exnmined some dozens of shells),
n the former the concentric whorls are wider apart, have a central
jreular hollow spaee, and are white.  The ribling of the swollen portion
) the Dafla shell is excecdingly minnte, and this, I note, is & common
charaeter, holding good almest without exeeption, of all the spoecies in
the Dafla Hills:  There is, moreover, a slicht difference in the coniraction
of the whorl near the wnlilicns, but T hesitate to separate two such
legn forms, notwithstanding that iF dozens of cach varicty were thrown
|il1:il', T.ill'j.' Ilﬂl::;||'f all be resorted without a mistake, and 1 have

-
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a large sevies. It has yot to be decided what points are to be considered

of sufficient weight in sepavating these forms from one another. We

must wait until the whole avca has been worked, mml the points of :“u
L]iﬂ-L-:'|'|51-|'. ]:u,ll.'.'m;u,'-r :-|||:|'.'[. ;|H 1:{|I,|'-.|. Whl,'u wir shall 1]'.l.'1l ]Ii' i!l n [u.l:-i.ii('lll.

to reduce species or to arrange slightly divergent forms around theie
nearcst and most abundant and widely spread ally.  As far as my g
expericnes goes, they never remain constant over very lurge areas.

Hap.—The above shell was obtained on the slopes of Tordpita.

Arvcxrs Brrrir, G-A.

H an.—This shell, of which T previously possessed a single specimen
only, found by Mr. J. Burt in the gorge of the Barowli river a shorb
distance to the west, proved to be abundant on the outer sandstone range
about Dihiri Parbat, the Burroi gorge, &e.

A variety of it, which is much larger and more depressed in form, buf
which in the crenate peristome and in form of constrietion is the same,
oveurred in the valley of the Dikrang and in the Yetay ravine, This
variety measuves in alt. 0-18, major diam. 0-25. in.

ArycEus ¥oTATUS, n. 5p., Pl VI, Figs. 9, 9¢, & 9.

Shell globosely turbinate, narrdwly umbilicated, of solid form, white,
distant strong costulation on the upper whorls, close and fine vibbing on
swollen portion of the last. Spire concid, suture fairly impressed.  Whorls

41, eloscly wound, the last swollen, then shavply constricted, and again
enlarged and descending, the expanded portion being mwarked with deep
fold-like furrows. Sutural tube moderate, aperture oblique. *eristome
very thick, distinetly treble in full-grown shells, outer layer terminaking
ju.-:t behind the aperture, the inner eontinuons, the two outer much rellected
nearthe nmbiliens,  Operculum smooth in front.

Alt. 0r14, major diam. 0-17. in.

Han—0n the slopes of Tortipidd Peak at 8000 feet, about 15 speci
wmens collected.

This is one of the most distinet and curious species T have yeb dis
covered, the fold-like indentations upon the expanded portion near the
aperture having nocounterpart in any other form with which I am acquaink
ed. In other respects it is somewhat similar to o, diagonius, in the strong

thick peristome and elosely wound whorls.

Arvcxrs DaFnarxsis, n. sp., PL VIT, Fies 12, 124, & 125,
Shell turbinate, uu_n||_-n|.h-'|:.' nmbilicated, ]mh' whitish or dull ochreous
aecording to the state of the epidermis, finely ribbed throughout, rather n
coarsely near the commencement of the swell of the last whorl, on this
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tion the ribbing is very fint and close, Spire conoid, apex blunt, suture

impressed, the sutural tube moderate. Whorls 4, the last swollen, then

A\L‘ﬂll-‘ﬂ ricted, and enlarging again iuto a well.raised ridge, which terminates

below on margin of the peristome, it then deseends and expands conzidera-

bly with four deep longitudinal plications,  Peristome single (no sign of

. the usual outer margin}, continuous, with live pliecations on the outer mar-

gin, the lower margin reeurved. Aperture oblique.  Opereulum multispiral,
horny, with a large disc-like boss in the contre front side.

Han.—Toripita Peal, 7000 feet.

The nearest form to the above is A, J{rl.rr'."u.."rw, H. BIf., described
and figured in J. A. 8. B, Vol. XI, 1871, from Darjeeling, but the
duplicite peristome in that shell is conspicuous and forms o woll-defined
:‘-h:lt[l 1:"'.15'-.‘ where the 1'x1t:u1.~'im1 and plication of the inner lip commences.
By the operculum alone it can be at once distinguished, and it is besides
a much smaller shell, )

A dwarf variety occurs on Shengorh pealk ouly 0°09 in alt., not so ex-
panded near the aperture, and with the plication less developed. On the
Tanir ridze at 4000 feet, the same =hell, of ﬁ]'(“]l.‘l!‘ﬁ' size and with the same
charaeter of the aperture, oecurs, shewing an interesting and gradual change
in form ; the opereulum is also different, being pale coloured, multispiral,
and I]:lil}' econcave in front. This form is in this respect, mueh peaver to

W A digitetus and mizht Le separated under the title sub-digitatus.

ALYCETS MTTATUS, n. sp., PL VII, Figs. 11 & 11

Shell sub-turbinately depressed, openly umbilicated, fragile, covered
with a scabrous dull ochreous epidermis, which peels off in old shells, very
regularly and strengly striated throughout, the ribling on the last whorl
very liné. Spire sub-concid, apex rather blunt, suture deeply impressed.
Whorls 4, rounded, the last swollen, moderately constricted, then again
expanded and crossed by two ridges, the last of these not cxtending all
round the whorl, The constriction very rvegularly rvibbed, Sutural tube
short, thickened at the base. Aperture oblique, circular. Peristome gouble
but closely united, very slightly reflected. Opereulum multispiral, the
edges of the outer whorls in high relicf s0 as to form a deep eup-like
Lhollow in the centre.

Alt. 0010, major diam. 0-20, sutaral tube 0-055 in,

¥ Han—0On Torapitd, Tinir, and Shengorh” Peaks, at 6—5000 feet

=~ elevation, iu the dead leaves and moss about the roots of ‘the forest trees,

= I found about a dozen.  The ground at the time was covered with snow,
« so that it was very cold work hunting for them.

This shell iz an interesting ally of* d. Khasivens, from which it differs

in its thick well-ribbed epidermis, but wore especially in the very different
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form of the operculum, which in Khasirens is quite smooth and concave in

fromt. It is also a smaller and more delieately Tormed shell, A
Aryexvs (Duonyx) onarwrcvs, BIE, var,
Hap—Doth in the Dikeang Duin and on Tordpiti Peals.
-
Arvorvs (Dronyx) vesvia, Ds, var
Higher in the spire, aperture proporfionally larger ; whorls more
rounded, sutural tube only one-fourth the length, and the ribbing much
less fine on the swell of the whorl—differcnces which by some would
be considercd quite suffivient to warrant another name being given to this
Dadla form,  Five speeimens were found all possessing the above character, y
g0 it would appear to be quite constant.
THPLOMMATINA TOLTPLEURIS, Bs, var, I
Has.—Borpani, Sajili, and Dibivi Parbat on outermoest range.. :
L

DIPLOMMATINA POLYPLEURIS, var. MINUTA.
Han —8hengorh and Tordpiti Peaks,

DIPLOMMATING SEMISCULITA, W. BIE
Hap—Borpani and Dikrank valley,—a good many specimens uht-:uiuud?f
. [
Dirrossarsa Avstest, W, BIE, lazge var,, PL VII, Figs. 8 & Ba.
. Shell dextral, ovate fusiform, moderately thick, pale horny. Sculp-
ture very fine, almost disappearing on the two last whorls.  Sides of spire
moderately flat. Whorls 7, penultimate and antepenultimate the largest,
the last ascending slightly. Constriction in miuddle of aperture, which s
cirenlar and vertieal 5 columellar margin rounded, tooth moderate. Peris-

el e g el

tome simple, double, rather strongly formed, the inner lip continuous. |

Alt. 0°15, dinm. 070 in.

Han—Low down on the left bank of the Dikrang river ;—about a |
dozen were found.

This shell iz very similar in form to D. Awsfeni, W. BIL from the ‘
Khasi Hills, but it is mueh larger, that shell only being 0-90" in length, and |
the two last whorls are not so smooth and shew slight traces of sculpture,
but tl.'u: two are too close to be separated. \\ |

Dreroysarisa Houer, n. sp, PL VI Fie, G ‘}x |

Shell dextral, ovate, tamidly fusiform, strong, dull ochreons, ;-'(‘!'_}' fresh
shells often ruddy orange-coloured, *seulpture very fine and fliformn on the
upper whorls, rather coarser on the last approsching the aperture.  Spire



1576.] collected during the Dafle Erpedil ion. 179

with sides rather flat, perultimate and antepenultimate whorls about equal,
1 thie last whorl has the constriction in the middle of the aperture, and sseewds
L, toit. Aperture vertical, colmmellar margin angular below, the tooth well
developid and pliced low down ; outer margin rounded,  Peristome thick,
douhble, both lips continuous and well reflected on outer margin, .

Alt. 028 diam. -1, diam. apert. 0-085 in,

Huipi—In forest ou the peaks of Tordpiti and Shengorl, very
abundant. :

Thiz species is conspicuons from itz large size and tumid fat-sided
form. 1 have named it after Licut. . Howme, . K., who, with his company
of Sappers, rendered so much assistance in clearing the pealk on which
I first found this shell; and it is with feelings of extreme regret that I
have to record the death by sun-stroke a few months after of this able,

ziealous, fine young officer.

DIPLOMMATINA LEVIOATTS, 0. sp., Pl VII, Fig. 7.

Ehell dextral, tumidly fusiform, eolonr pale horny, very smooth throngh-
out, ﬁ]ig]ul'. elose colonration on the four apical whorls, Spive rather 1':1]:51L
ly diminishing towards the apex, this is rather sharp in some specimens.
Suture moderately impressed.  Whorls 7, antepenultimate the largest and
swollen, the penultimate constricted in front of the aperture, the last

- ascends but slightly and is puckered on the posterior margin, corresponding
with the angular projections of the outer lip.  Aperture vertical ; peristome
solid, double, the inner lip continuous, civeular, the columellar process or
tooth moderate, the outer lip with an undulating margin, squarve below,
with angular projections, two below and one on the upper outer margin,

"Alt, 0°15 in.

Hag—The Dikrang valley, Dafla Hills,

Thizis a very distinet form from any 1 am acquainted with : the waved

margin and angular expansions on the outer lip ave its most peenliar cha-
racters, and mark at once its distinctness,

Prrixa rupnicirers, Bs., var.
Has—Dalla Hills. The small variety like that of the Nigi Hills.
Only two obtained, the shell appearing to be rare on this side,

SrrEpTAULUS JBraxroror, Bs, PL VIIL A, Figs. 2, 3, & 4

Han.—Harmutti, the Tanir ridge, and Dikrang valley ; one only from
000 feet,—an abundant shell in the low ground.

The true typical form ranges from 1000 to 4000 feet as a rule. There
are, however, two other forms, one of which has been alluded to by Mr, W, T
panford in Lis paper on the * Classitication of the Cyclostomacen of
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Eastern Asia’ (Aun. and Mag, Nabt. Hist., June 1864%. and considered by

hin to be perhaps worthy of specifie disti inetion ; in this (which I distinguish !

as var. a) the internal tube opens in the |u-1 istome outwards, with no /,.‘.

tendency to form an externgl sutural tube: of it T obtained three fins”

specimens on Shengorh Peak, where it was assoeinted with the other

forms. In the other (var. B, or var fnbufus), which was only obtained .

in one locality at 5000 fect on the flanks of Torapati, there s a still

wider departure from 8. Blowfordi, Bs, 1 the internal tule passes out jush

behind the peristome, almost in the same way as in Rhaphaulus ehiysallis,

Bs., and is directed upwards for about 005" of an inch. These differences

are very remarkable, oveurring as they do in distinet species from Malayana,

and 1 should be inclined to consider them worthy of specific titles were the

habitats of the two forms wider apart, but both occur together, and in no

other point of structure can I detect any constant difference. I at first

thought that var 8. was more tumid and depressed and that it had a more

developed aperture, but similar continuous, thickened, cireular peristomes aro

to be found among the normal forms, when o large series is examined ; and

the same holds good of the external shape, 1 am sorry that I had ne oppor-

tunity of examining the animals of these three forms: some considerable

modification of parts mast surely be required to produce the very great differ-

ences in the length and direetion of this tube-like process near the aport e,
Particularly fine examples of 8. Blanfordi were found, as much as ~4

043 in length and 028 in. in digmeter,

MEGALOMASTOMA PATPERCULUM, Bs,

Hap.—Shengorh Peak and Tordapitd. This form was found at all the
higher elevations, whereas 1 did not obtain a single example that will askimi-
late with Af Suniculafum from D:Ll‘jn:]ing, cither in form or colouration.

MEGALOMASTOMA TANTCHEILUS, n. sp., Pl VIT, Fig. 5

Shell evlindrical, turreted, =olid, pale ochreous, sometimes with o tinge
of green, rather strongly and diagonmally striated. Spire straight, sides
nearly parallel, apex conoidal, suture shallow. Whorls 9, with very slight
convexity of side. Aperture vertical, large, and cireular, the periztome
continuous, very largely developed, thickened, and expanded ; at base of the
last whorl is a strong keel which terminates above near the centre of aperture.
Operculam composed of several horny layers, which appear to be formed
slowly and concentrically on a line radiating from the centre to the circum-
ference.

Length. 1 "‘H diam. 0-35, diam. apert. (peristome included) 0-32 in.

Han.—Dikrang valley, lrm down, ranging up to about 2,500 feet and
very abundant,
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L

hiz ghell 15 0 much wider |11'||;]1'11L1'|' from  the I’:H'_El'-'lhl!{ form [irst
deseribed by Benson, M fundewlatwn, which is so much more tamid, shorter

in spire, of a dark purplish brown colour, and never has the peristome so

~Dbroad and thickened as in this species. AL pawperculum Is intermediate

between the two.

Poxariae Hianavaxy, Bs.
Hap.—Tortipita and Shengorh Peaks.

o
-

Poararias rierrornonvs, DBs.
Hap—Very fine specimens were obtained at the village of Pachitak
(Camp 7) ; it was also got ot Harmatti, Alt. 0-82, dinm. 0-17 in.

PoMATIAS GRAXDIS, n. &p., Pl VII, Fig. 13.
Shell dextral

al, perforate, turreted, rather swollen below, solid, with
moderately strong close costulation throughout, smooth on the penultimate

whorl above theaperture, very elose fine ribbing behind the aperture ; eovered
with a thin epidernis ; grey corneous or pale ochreous.  Spire rapidly deereas-
ing to apex. Whorls 9, slightly convex, the last rounded below. Aperture
vertieal, circnlar. Peristome double, thickened, rellected, eontinuous, slightly
angular at upper outer margin,  Operculom thin, horny, indistinetly spirval
il S0Ine Specimens.

Ale. 0-55, diam. 020, diam. ap. 0°17 in.

Hapg.—Shengorh Peak, rather abundant in moss on rocks.

Its very large size distinguishes it at once from P. kimaleyone and P,
plewrophoris, but it also differs in its more tumid form; the greater num-
ber of its whorls, its rounder aperture without the distinet small notch, and

in not being so strongly costulated.

The- three following specics were found as Far back ns 1856G-G7,

while the survey of the Khasi and Garo hill-ranges was in progress. T was

in bopes that Mr. W. T. Blanford, who has deseribed so many  species of
the sume genus, would have been able to publish these also, but his hands
hiave been so full sinee then with the large and very important collections
/frlam .-'_L|-
from Ya

yesinin anid Persia made by himself, and more recently with those

kand, together with the ordinary work of the Geological Survey,
that they have been luid aside. OFf two of thom years ago 1 prepared
figures, which are now introduced {to complete Plate VILI A All thres
‘are referred to Cyathopoma—a genus which has not before been recorded

om this part of Tndia. In form these castern species assimilate with
21
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some from Sonthern India; but it is interesting and important to note
that a5 regards the opeveulum there is o distinet departure, the [ormer
having this appendage very similar to some Alyeai of the same provinee.
I, however, consider them nearer to Cyethopomea than to any other genusy
and it is not desirable to separate them until something more is known
of the animals,

1. Crarmoroymi Jawaressrs, n. sp., Plate VITL A, Fig. 6.

Shell narfowly umbilicated, turbinate, eovered with a dark umber epi-
dermis.  Whorls 4%, well rounded, with four well raised lomgitudingl ribs
on the last, fhree shewing on the whorls above. Spire conical, npex
papillate. Peristome simple, lip thin ; aperture eireular, the linte ribbing
1.'.‘\]1.l.'|'|'||.i.'|'l.:__;' l.:I|l to tho |.l|'l'i::'.|l1||-.- 20 A2 LI':'

ive it on the exterior marcin an
angular outline. Operenlum pure white, situated elose to the margin of
the aperture, deeply coueave in front, many whorled, with a small dark spok
in the centre.

Alt. 007, major dinm. 0-06 in.

The animal has long pointed pale tentacles, with the eyes on the upper

outer basal margin (g, 6 ¢ having been drawn from a dead specimen, the

tentacles are represented in a contracted condition). The lalial ribbon
(fig. G &) is very similar to that of Diplommating, all the teeth being five-
cuspid in the usual arvangement 83—1—3, with the central rather broad.
Han—This little shell 12 very abundant in the woods close to Jawai
among dead leaves, and I found the fiest specimen close under the Dak
bungalow at that place. The very white opereulum with the darl central

spot contrasting with the dark colour of the shell is a very conspicuous
character.
In the Nici-Hills T afterwards obtained o slightly larger form to

which the above description would apply, only that the operculum is not so

deeply coneave and is situated well within the aperture, wherens in several
dozen specimens of Jwwnieasds examined the position of the operculum is
external.

2. Cryarnmoroyma Nevinoy, mo sp., Plate VIIT, A, Fig. 5.
Ehell elongately turlinate, very clozely winbilicated, covered with an
L rounded; with four well marked spiral ribs

olivaccous epylermis.  Whorls 5
and one basal near the umbilicus,  Apex blunt,  Aperbure roomded, !lt‘l'l-.é--.l"I
tome simple, continuous, very slightly thickened and rvefleeted, opereulim
well within the aperture, slightly coneave, minutely multispiral, with a

large central plain area. ;
A very large :-J-l.'l':;lnl'll measures alt, 101, l:L:'Llel' i, 008, but sone
arg only 007 in. in alt.  Animal not oliserved,
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Han—Khdsi and Nigd Hills, in damp Situations among depaying

'Lx vesetation at about 1000—5000 Feet, not Ly any means abundant, I at fiest

consilered it to be a Jerdouin, from its remarkable similarity in external form

'A“\tu . troghler, Bs., from Southern India, but on comparison of the operenla
I founid a considevable difference. It is a smaller shell than J. trochiea.

3. Cratuoroura Ganomssy, n. sp.

Shell openly umbilicated, turbiuate, white, multilirate.  Whorls 5, well
rounded ; there are six well marked longitudinal ribs on the last whorl,
the interval between the 4th, 5th, and Gth being wider than that between
the ribs above. Suceeeding these below near the umbilicns can be connted
cight very close lines of ribbing ; the whole surface between this ribbing is
sharply and regularly striate, giving it rather a lace-like appearance, Spire
conoid, apex high and papillate. Peristome simple, quite eircular, single.
Operculum exposed in front close to the margin of the aperture, multispiral,
flat in front, thick and shelly in appearance. Animal not observed.

Alt. 0°08, major diam. 009 in,

Hap.—It was first taken on limestone rocks in the Sonth-Garo Hills,
and was particularly abundant at Rywuk on the Sumessary river in the
limestone cliff on the left bank of the river; it must extend all along the
gouthern face of the hills with the vun of the Nummulitic rocks, for 1 hava

¥ two specimens in my colleetion From the South Juintia Hills. € Geroense
is very like the South Indian €. Deccanense, W. BIE, in the sculpture and
position of the operculuny.

No species of Cyatlopoma have as yeb been obtained any 1.1.hr.'rc to
the north of this line of hills, not one ocenrred nmong the large collection
of shells made in the Dafla. Hills, the most eastern park of the Himalayan
range that has as yet been explored,

EXPLANATION OI' THE PLATES.
Plata VIIL
1. Cyelophorus nivicols, n. sp., nal. sz
5 2. Spiraewlom Neeilli, n. &p., nal, sizo.
3. Dteroeycles saaguius, n. s, nak, sizo.
4. Spivacufum hiapidivs, B, sntural fabe, nat. sige.
b. Megalsiastom tonyehedive, n. gp., nat. sige,
1 6, Thiglwsative Howedl, n, sp., enlargod,
il
.4

feeigatus, n. wp, onlargod.

o 4, Awareni, BIE, large var, enlarged.
/4‘/ w0 B Alyewus mefafng, nLap., enlarged,
. w0 ———— THebaldi, B, var, the opereulum, enlirged,
w11, ————— wudatur, 0. 8P, enlnrged,
w12 ——— fhaglreasis, n.osp., onlarged.
13, Tomatias graadis n. sp., slightly enlarged.
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Plite VIII, A.
Fiz. 1. Cyelophorie fiessiondar, m. sph.

3

ture, tho longer, the length of =hell).

= = Vil 1.

A var, B (tnbulis)

= 5. Cyathoponss Neeilli, n. sp.

Al 6, Ga. S aiensis, n.Ep.

wo Ob Iabial ribbon,

o Be head of animal showing position of tho oyes

(the skoteh was falen from o spocimen after vemoval from its
shell, the tentacles apo therefore much contracted).

- 7. Corgeliwm Tndiciw, Dy

w B, ——————— Klasidnn, G=A.

XII1.—Descriptions of some new Land and Freshwater Shells from Indin
and Burmah—DBy W. Turopacn.

(Reod. June 4th ;—Read July 7th, 1875.)
(With Plate XIV.)

Sesana Hussenromnraxa, n.sp, PL XIV, Fig. L

Testa lenticulari, imperforata, cornea, confertim ransverse sfvinfa, ol |

apicen oltusim et wmbilicwm civen levignla.  dufrectibus sex loeade eres.
centibug, uliime acnle sive filiforme carvinato, et ad aperfurom (per ayfrae-
tus wliimi diwidivm) descendente.  dpertuce fere vertionlf, mavginilbus calio
fc:mf.ssfmajiuu':‘fx. LEalio snerageate, dentibas frilins aeqm'eﬁxfrmh'{ruﬁ fisdrtie-
g, denie interiori libero, caeteris calle brevi junelis.

Lat. major 11°00, laf. miner (F) 1100, alf. 530 man.

Hubitat ad * Mizan-lowny’ prope vipas ' Selwin' flusinis provineid .
¢ Martalan' hawd procul a Maulmein.

This intercsting addition to the Sesere group was forwarded to me by
Dr, Hungerford from near Maulmein, Tt recalls I\ dttaranensis, Th., but
differs in its descending last whorl, and in its tecth, which are larger and
more equal, whilst the callus uniting the two outer ones is less developed
than in that species, in which it constitutes a hovse-shoe-shaped fllet. In

some specimens the shell may be perforate, as it is o thin eallus only whichy

seems spread across the narrow umbilical opening.

. SEsAny INERMIS, n. gp, PL XIV, Fig, 2, i
Testa sublenticulari, angustissime wnbilicatn, depresse, cornea, sulpolis
fa, sed supra ecilissime trawscerse striata.  Adifractibus septem, ultimo

- . Steepraslus Blanferdt, Ba (the shorter line shows the ]n_-i;:hl of the aper- ‘

-

o AN ‘u-. -
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Jiliforme carinato, now descendente,  _dperturn fere verticali. - Labio sub.
titeragselo, sinwalo, dent tbes nellis instriclo.

. Tat. :.lra.lj. L1160, fot. seinor, 10080, alf, 80 .
S Ilabitat in valle fluminis * Sclwin' kowd procwl o Manlmein provineid
Afivrtabin. i

The exact locality where T proeured this species T do not know, beyond
that it was near the Salween, It is interesting as the simpleit form of the
group to which it belongs, baving no teeth and rather feeble striation. Its
habit, however, is quite that of o Segarn, and 1t comes from what is almost
the headquarters of the group in Burmah.

Conasty Bovmprnroxrr, n. sp, DL XIV, Fig. 3.

Testa conoides, obfecto-perforata, earinata, fenni, polita, albida, trans-
lucente, sub epidermide pallide straminea ef decidun linets exilissimis flex-
wosis gpivaliter oranta,  dnfreckibus 4%, eeloriter crescentibus, ad apicem
mammillatum  panllo converis, sed ulting supre planato et eivea wmbilicum
panllo fnflate.  dperfura magne subguadeala ; werginibue simplicibus
callo feanissino Junelis.

Dim. smaj. 254, diam. win, 195, alf. 148, aperivra alt. 16°0, ejusden
lat. 140 wmm.

Hlubitat montibus in wmbrosis provineid Travankor haud procul a Tre-
W randirum Tudid Awstrali, (este F. Bourdillon.

A few dead examples of this handsome and evidently arboreal species
have veached me through the kindness of Mr. Bourdillon, after whom T
have named it, and to whom I am indebted for o small colleetion of shells
from the same locality. Among these were Cyelophorus Niligiricus, Cutae.
fus Cwleadensis, J]Iyms.‘mfn’t deplanatum, Micraular sealira n, 8., _D;'hlﬂjn's
planorbis, Mychopowe hivsutwm, the vocently described Hemiplecta Beddomed,
Hotula dndica (a large form of 285 mills and a small stout form of 17
millz), . Shiplayi, Sitale apicato, o single reversed arboreal Heliv of the
allizonala type (Geolrockns Coeleadensis), a Glessule which scems a mere
varicty of &. parabilis, a stouter form with more arenate columella (pro-
bably &, Deshayesiona), and a small species nob determined, o Streplaais,
and Hopalus Lroconloricns, n. sp,

Micravnax, subgenus novom.
3 Cvelophori habitw planorbulari, testa swleo brevi intus instructa,

/ opeicilo
A MicraTLAX scAmRA, 1. sp., PL XTIV, Fig. 4.

Testa late of profunde wmbilicatn, et suleo haud profunde el volde
inconspicno intus instructe, linea parwin elevate externe notato.  Anfraclibus
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d—=4} eonvexds, nltimo aubinflato, eeleriter crescente, of ad aperturam non
desccndente.  Epidevinide seabre, juete apertwram corvigada. dpevlura
it obligue, subelvewlard, breciter adnata,  Operenlo 7

Tt .'.Jl:l."u;‘ 14+20), fird, animor 1:'““1 all G20, I'-'J-'{'."I’”J"lf Tk, GO0 gean.

Tlabitad monfilies i winbrosiz provineis Tivvenkor Dudid Awstrali,
feafe F. Bounlitlon,

This is a very interesting seetion of the planorbular  Cyelophori, unit-
ing the Mywesioma type with the turbinnte Zagocheilus. The eanal of
Cutawlus is merely, 16 wonld seem, a more highly developed and specialised
representation of the shallow groove in this species,

Hararvs Travasgorters, Th, PL XIV, Fig. 5.

Testa furrita, nngrsle wnbilicata, tenwl, translucondi-covien ; epidering-
de sericer,  dufrectilus 5 volde convenis.  dApertura verticali, guadrato-
grate, wargintlis simplivibus, aliguando eallo tenui junctis ; labio od
winbilicwin ponllo veflero,

At G5, lef. 39, aperiure alt, 22, ejusdem lat. 105 wm.

Halital montibns in wmbrosiz provincie Travenkor Indid Australi,
fesle F. Bourdillon.

It has been sugemested that this is nothing more than the voung of
Cutaulus Caleadensis, numerous specimens of which were forwarded tome
at the same time, bat 1t differs from the young of that H|1q3r.-iu}'- when of the
sne sige, as was seen from nomerous examples.. Two specimens only of §
the present form were found, both dead shells, but in fair condition. The
formw of the mouth is peculinr and the silky lustre of the epidermis also.

Semacriuy BHAMOENSE, n. &p.

Tuste depresse, aperfo-wmbilicatn.  Apive elevatinsenls, sulitre profin-
da, anfiact. 4% convexis, witime jucle aperiuramn g deseedente,  Fpi-
deruiide fenud, leviter stviata, vix senbrinsenin.  Colore corneo-allescente,
Sirseid wodiain cineto, steigisque castaneis fulguralis piclo, superioribus
futis, inferioribis awlfem (sive subfiscialilus) angustis.  _Aliguando univo-
lore, cornca-stiamines. Aperluva obligua mogne,  Peristomate diplici,
dnfus ad siliwran angulato-ineiso ; extee alvin lnguiformen subtubalarem
forizontalen adpelamn formate. Tubulo sulerali recurocte ab ipertia
3 mu. distiide.

Dinwm. oz, 1100, diaw. min. 850, alt. 330 (oris diam.) aperfur,
520w, L

Habitat prope Blhawo colle Travadi Regno Durmaiico. }«_

The nearest ally of this interesting form is 8. Adeennn, W, Bl., which
it approaches in the reevrved form of its sutural tube, but it differs in size
and mode of colouration. In 8. deaiim, too, the linguiform projection of

P —
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the peristome id vertical, not as in the present species horizontal.  The
eolouration, too, is peeuliar, the fulgurate stripes above The periphoral Band
being wueh more open or more obtusely bent than in the narrow or more
meutely angled bands bolow it.

SPIRACTLTM BITUBTFERT AL, M. 5.
'rn'."'f-" ll’:j'i'ﬂ'.\"\‘-’. et .':.-.-!-'.".'I."n'n-'lr-’. -"_'.?'.i-"|' u"ﬂ_,u-.-'r.»-'-.'rl, sl ji.i‘f:f:'!'.i‘h'lrrl'. Tll=

Jrael. 5 convexis, ulttino prope tubulum pawlle asceudente, inde descendente.

Epidermide senbinsonl spivaliter strinte ; eolore albido, (ransverse vix
sulbfulgurate castanco strigato,  Perist, simplici, expansinsenlo, reenivnlo,
Prope sulwram alam farmente, tuliulo brevissime sursim speclente ingtructo.
Lubilo sulurali recureato ab aperttrg 8w, distenle.  Apertura obligun,

Disite max. (peristomate incluso) 1880, diawm. wmin 1400, alt. 7-00,
aperd. 750 mm.

Habitat prope Bhamo cum precedente.

This remarkable species differs from most others in possessing a dis-
tinct tubular wing at the mouth which somewhat recalls the same feature in
Pt Albere:, onily the tube 15 more free and open. The only other species
possessing a soeond tube i 8 Mostersi figured in.the Conch. Indiea, 'L V,
Fig. 1, but not deseribed. In that species, however, the last whorl towards
the mouth is free and the peristomial tube less complete though longer

¥ than in the present form.

STREPTAXIS BoMEAX, Bs, PL XTIV, Tic. 6.
I zive an excellent drawing of this species kindly furnished to me Ly
Mr. W. 'T. Blanford. The species was originally described as Heliv bombaz
from an immature specimen.  The adult now ligured was from the vicinity
of Maulmein.

Awrntoroavs Turovarpraxvs, Bs, PL XIV, Fig. 8.
A figure is here given of a perfect example of this rare shell, which
wits deseribed by Benson from an imperfect example,

iE0TROCHUS Cateapissts, Deddome, T X1V, Fie. 7.
I also fizure "a specimen of this species (Beddeme, J. A, 8. B. 1570,
- 15) forwarded 1o me by AMr. Bourdillon from Travankor, It is slightly
f!t1:||[-.-:' than the tvpe, measuring alt. 20, diam, major 14:80, minor 1280, .
aperture-alt. 1100, ejusdem Jat, 8400 mm,

Uxto Foorer, n, g, Pl X1V, Fig, 0.
Testa clongata, votundato-guadratn, valde tneeguilalerali ab winlonilus
aigulata, of ifia of antice valdy Comgretsa, concentrice sfriate ol postice
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cadiatin striota.  Dentibns cardinalilus fortibus, i onllo costiformi positis,
in valea dectra diobus alterague stugulte, subverdioalibus,  Ciealricibug J
valde depressis,  Pullii impressione valde c-mr;;_fu':-;m. A
Diam, mafi, 97, siner A0, erass, 23w, .
Habitat in Kistue fluaine prope | f:'r'.'.rffma'f:r:__,ﬁrﬁa‘,' teste A, B. Foote.
This shell has its valves divided into two subequal areas by a strong Ay :
ridge ronning back and down from the beaks. The lower and anterior por- l
tion is strongly compressed, simulating the appearance of Advea sultorta,

though there is no trae “ version' in the valves. The strong cardinal rib i

which supports the cardinal teeth is also a marked feature of this species, .

s well as itz radiating strie interseeting the concentric lines of growth, * !'

Unfortunately the beaks ave much decayed in my two specimens amdd Fheir

seulpture wholly effaced. . s
T am indebted to my colleague Mr. Foote for both shells collected by t

Lim at the * Gutparba® falls,

Prsmorra BodmaYANTM, 0. sp.
Testa subovali, tumida, tenui, inequilaterali, postice Yotundatn, viz
truncata ; antice rofundata elongate ; exilissime el confertim coneeilrice A

striata ; dente cordinali minutissimo ; dentibus lateralibus in valea dextre I
gentinis, i sinistre ailemn sinulis.

s s . : ta

Lat. 4°30, alt. 370, crose, 270 mun, —+4 .

Hubitat in Indie occidentalis vegione © Western Ghats” dicta, teste ] e )

W, T. Blanford.

1 have long had specimens of this shell from Western Tndia, and it is '
the same as that mentioned by Mr, Nevill when deseribing his P. Clarkeq- :
num (J. A 8. B., 1871, Part 11, p. 8, PL 1, Fig. 4.). The subangulition =
mentioned by Nevill is more discernible in young shells than in adults,
which are symmetrically rounded. This species is extremely *closely allied
to P. Clarleanwm, but is wore convex posteriorly, By an inadvertence of
the deseriber the posterior side of 2. Clurkeanum is described as the |
longer instead of the anterior as correetly shown in the figure.

Prsrpivy NEVILLTANUM, . S -
Testa trigona, tumidivseula, fenui, inequileterali, fostice modice con- :
vera, antice elomgate, sibacwmninat, exilissime concentrice striata ; wmboni-

. bug leeiyelis, *.\

Lat. 360, all. 3:50, crags. 2220 min. it M

Fhital prope Furki. }\ =1

A single specimen only of this speeies was communieated to me by Mr, 3 i
G. Nevill, Its trigonal formn most readily distinguishes it from its |
allies. : :

-

L]
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Prstpivy ATEINSONTANUM, I 85p.
Testa subovali, vie tumida, inequilaterali, antice elongata, ulringue
gotundate, fenui, pallide cornen, concentrice strivtula, ef lineis paucis (4—5)
2 ‘L" inerenenti forfiorilus signata,

Lat. 330, alf, 270, ernsz. 1-80 mm.
1 Hulitat ad Toagle in Silkin ad 10000 ped. alt., teste W, 8. Atkinson.
Compared with P. Bombayanuse this iz o smaller, {latter, and less
inmquilateral shell. My specimens were given me by Mr. H. F. Blanford,

who received them direct from the discoverer.

e

-

XIV.—Descriptions of new Species of Blattido belonging to the Genus
Panesthia. — By Jives Woon-Masox.
PAXESTHIA MONSTRUOSA, 1. SP.

Ingens, aptera, aterrima, nitida. Corpore crassissimo. Tegumento
valde mdurato.  Prouoto in maribus valdissime, in feeminis modiee, inmquali
et impresso s bituberculato ; inciswea profunda, lata, medio recta et linea
elevata marginata, lateribus cornigers, cornubus in mare magnis, in femina
modicis, reflexis, apice plieatis. Abdominis segmentis basalibus infraque
supraque sparsin minate punetatis, ultimo laminaque supraanali punetis
erchrioribus neenon grandioribus conspersis line postiee S-dentata. Pedibuns
validis, spinis tibialibus fortibus armatis: femoribus anticis trispinosis,
Lemg, eovporis maris 58 mm. ; pronoti 141, pronoti lat. 19}, incisuro lat. G ;
mesonoti long. 9, mezonoti lat. 213 ; metanoti long. 8, wetanoti lat. 23 ;
abdom. long. 30, abd. lat. (ad medium) 23. Long. corp. fom. 52,

Har.—A male and a female from Southern India (B, C. Beddome),

This fine inzeet offers a curious resemblance to the Gromphadorhine
porfentosa, Schanm, from Madagascar.

Paxestmia WALLACETL n. sp.

Aterrima, nitidissima, Pronoto ut in P. morione sed nitidiore ot dis-
tinetius crebrinsque punetato.  Abdomine sparsim punctulate, punclis
apicem versus sensim frequentioribus ac paullo majoribus ; segmento ultimo
marginibus integro angulisque posticis vix produeto; lamina supraanali
diseo paree fulvo-pilosa, postice rotundata, tota integra, dentibus lateralibus
Aullis; lamina  subgenitali confertim grosse punctata. Cereis tumidis,
fulvo-pilosis. Tegminibus alisque pmene ut in P, morione ; abdominis
apicem longe superantibus ; venarum omnium parte apicali perspiena utrin-
que pallida, subhyalina ; illorum vena anali reeta impressa hyalina. Femo-
ribus anticis basin versus bidenfatis. Long. corporis maris, 861 mm.,
pronoti 9%, pronoti lat. 14, long. tegminum 40, alarum 35, abdom. 18,
abd. lat. (ad medium) 16.
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Hip—A single male from Sinkep Island, near Singapore.

PANESTIIA FLAVIFENNIS, n. S /

Aterrima, nitidissimn, puleherrima.  Pronoto antice granulato, ]\ﬂﬁ'fii't‘_‘-‘m
medio sparsim, ad latera confertissime, punctato ; aliter ut in P. Javanico,
Oculis maculisque ocelliformilus  Navidis.  Tegminibus lebissime flavis,
singulis maculis duabus nigris, una parva ad basin, alteraque macna orbion- L}
lari pone medinm posita, notatis ; vena anali elevata potius quam impressa,
Fortiter arcunta ; abdominis segmenti ultimi apicem vix attingentibus.,  Alis
apice llavo-marginatis. Antennis apicem versus flavido-annulatis,  Alido-
minis segmentis dorsalibus punctatissimis; ultimo laminague supraanali
punetis grossissimis: hae margine postico 5-dentata, angulis lateralibos
latis : illo angulis posticis acutissime producto ; segmentis ventralibus latere
punctatis, medio viz punetatis; lamina subgenitali eonspicua, levi, polifis-
gima, convexa. Femoribus anticis muticis. Larvis tobis aterrimis. Long,
corporis @ 37—415, ¢ 43 mm. ; pronoii & 10—13, ¢ 10%; pronoti lat
g 141—17%, ¢ 16%; long. tegminum & 29—53, ¢ 2

Han~—Numerous adult and immature specimens of both sexes brom
the Nigé Hills (J. Butler and Godwin-Austen), Drahmaputra Valley
(A. W. Chennell), and Dikeang Valley (Godwin-Aunsten).

PaxEsTrL SAUSSURTY, n. S

Q P. mandarinen, Banssure, Mélanges Orthopt., p. 100, Tl 3, Fig. 23, son p. 40,
PL 1, Fig. 25.

I have rveeently received from Juhore in the Malay Peninsula a fine
series of specimens of P. mandarines, none of which exhibit the least
approach to the remarkable structure of the abdomen seen in the insech
described and figured by De Saussare as the supposed female of if. The
larvwe of P. mandarines, morcover, are joet-black throughout, while those of
P. Saussurii are deep black-Trown symmetrically variegated with pale test-
aceous on every part of the body, including the legs, which are ringed, the

antenne, which are tipped, and the head, which is triply banded, with the
came colour. A further reason for refusing to accept the insect Gzured by
D¢ Saussure on PL 8 (op. supes eif.) as the Tanale of thefone represented on
FL 1 is, that the latter is itself also n female, the sides of the pronotum in
the true males of which are produeed into hnge curved horns each sepnreated
from the broad semioval median lobe covering the head by a deep rounded
emargination.

Hap.—A single specimen of the male from Sikkim (L. Mandelli). 1
This inzoct having been eaptured just prior to the last moult, the organs
of flicht are still in rodiment, and the pronotum 15 still non.emarginate,
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P The present list includes bivds. prineipally from the Munipur THills,
obtained by Messrs. Ogle and Robert in the lield season of 1873—T74, by Mr.
A. W, Chennell in the Eastern Nagd Hills, and by myzelf in the Khisi Hills
in 1575, The above-named members of No. 6 Topographical Survey Party
deserve not only my best thanks bub those of all inferested in ornitho-
logy for devoting =o much of their spare ffine to this branch of natural
history. Mr. Robert in particular has added a number of new species by
his zeal in colleeting, and [ am glad his name is now associated with one of
the most interesting of the binds discovered, iz, a Sphenocichle.  All
{lie new forms were deseribed in a joint paper by Viscount Walden (now
Marguis of Tweeddali) and myself, published in * The This' in 1875, bt |
have given the deseriptions again in full. Dhuring the past winter (1875—
76), Messrs, Ogle and Chennell have made another eollection in the Nigd
Hills, and we may therefore expect a few more noveltics, as new country on
the eastward has been penetrated and surveyed, and for this purpose many

/nf the higher peaks were ascended and eleared.  The people (Nigds) have
been most hostile throughout the season, and as it must have been almost
fmpossible for the shikaris to be much about by themselves in the jungle, I
do not nuiii:i]_lu'tu a very large collection.

25
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The addition of the following 36 species brings up the record from the
eastern districts and hill-fronticr to 528 speeies, a number which, with
many zealous collectors in the party, I trust will be still further angn
before the survey is completed,

16. IyPoTRIORCIIS CHICQUERA, Dand.
From Sylhet.

18. Enxronrorrs (Cercnxers) Prrxovessrs, Swinhoe.

This specimen was submitted for identification to Mr. Gurney, who
gays it is too immature in plamage to ennble him to deeidle whether it is
really the above or the European species, and who, moreover, doubts the
validity of E. Pelinensis. Dut as bivds from the Nigi Hills are far more
likely to be similar to those from China, T have given it Swinhoe's title,
following Jerdon in his “Supplemental Notes to the *Birds of India®
in * The Ibis’ for 1571,

95. ACCTPITER vImciters, Temm,

Obtained by Mr. Chennell near Debroglur, g :

41a. TPortosfrrs rrvmnevs, Hodgson,

I bave a fine specimen, evidently a fomale, from the Nigh Iills, agree-
ing with Dr. Jerdon's description in his Supplementary Notes (op. supre
cif. p. 336). This was sent for identification to Mr. Gurney, who in veply
says—" The one marked Jhymilis 15 plunibens of Hodgson, which T think
must be admitted as a good Tecies.”  Mr, Sharpe, in hiz ¢ Catalogue of the
Accipitres’, does not recognize P, plumbeus, but places it as a synonym of
L2, dehithyaetus, considering Hodgson's drawing an unfinished picture of the
large species; but Hodgson surcly would not have omitted, even in an un.
finished drawing, the bread white bar on the tail, the colouration of the tail
being the most important character both in P, hwwilis and P. plumbeus.

The description of the bind now recorded will run as follows ;

On back and shoulder of wing pale wmber-brown, with ash-coloured
feathers coming in on the centre of luck : the tail is of the same colour Lug
darker, increasing in intensity to the end, with no white save at the very.
roots of the rectrices.  Head boary grey, passing into ashy brown on the nape,

with an admisture of some pure plumbeous feathors, The primarics are

very dark umber-brown, some of the larger coverts splashed with a more
rufous paler brown, the traces of the previous phase of colouration ; the first

P =
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and second are inside slightly motiled with white on the inner web. Side
of head and the chin ashy, passing into hair-brown on the breast,  Thighs,
) abdomen, and under tail-coverts pure white,  The lower back has vinous

&I‘L‘”ﬂl'iiul]:" i certain lights, .
I have been able to compare this fsh-cagle with a male of P. Rwamilis

" from Malaces, and although the plumage is almost identical, save for the
greyer tint of the latter, the difference in size is more remarkable.  The Nigi
bird is in point of size of wing and tail nearly equal fo P. ichthyaetus but
with far fecbler bill and talons. 2. plumbeus would appear to be the more
robust Indian representative of the smaller Malayan P, humilis.

(1

04, Curninoy Nivanessis, Hodgson.

From Konchungbum,

1356, Arcepo Bravaxr Walden.

Comparing a very large series of 4. dsintica (= Meninting, Horsfil.),
A, Moluccensis, and A, Bervani, the distinctly rich lazuline tint of the
upper surface in A dsintica is most apparent. In A. Meluccensis and
A. Beavani this blug bas a greenish tinge of borquoise, while bLeneath
A. Beavani has the rich sienna-brown of A, dsietics. Buch slight
differences of colour as those mentioned above are yery subtle, but, though
_in many forms they are very constant when a number of birds are placed
side by side, it is quite impossible to settle such fine points of divergence
Ly comparison with coloured plates, as, I notice, is pecasionally done. Dy
specimen was obtained on the Sussa river, near Debrughur.

W. 2:67 inches, T. 12, . 035, BE. 17.

It agrees exactly with specimens from Coehin China in Lord Walden's
collection. |

1 have examined 23 skins of 4. Asiatida from the following places,
Eastern (Soerabaya) and Western Java, Sarawak, Malacen, Lombok, Torian
Islands, Marip, Penang, Labuan, and 3Macassa; G specimens of .
Afoluecensis, from Cebebes, N. Ceram, Jololo, and Amboyna (type) ; and
G examples of A. Beavani from Sadya, Debrughur, the Andamans, Manbaum,

DBurmuh, and Cochin China.

160a. Provs arearvs, Dlyth.
A specimen of this woodpecker obtained at Thingra in the Munipur
f]fIi]Iﬁ agrees with Burmese examples. 1t has been lately figured by Lord
; Walden in the © Ibis' for July 1876, in his interesting notes on the late
i Colonel Tickell's fine series of excellent and truthfal drawings of Indian
" binds, which, with the MS3., have been presented to the Zoological Society

-

of London,
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1606, Prevs anaxpersvs, Gould, var

This species has for its nearcst ally in these districts P. majoraides,
bt 1he outer tail-feathers are white with narrow blaek lbars, mn contradis-
tinetion to F2. wjoreides, in which they are black with broad white ones: 2

Above it is the counterpart of 12 st foroddes : the hacl, wing, and tail
rich velvety black; spots on the wing-feathers moderate ; a very large and
conspiencus white wing-pateh formed by the seeondary coverts; a scarlet
band on the nape; a white frontal band extends through the oeye to the
car-coverts and side of the neck, the portion near base of bill and the ear-
coverts being pale flaxen, Bencath: the chin white; throat and upper
breast earth-brown, with a pale scarlet gorget bordering a black patch,
which, commencing at the gape, widens and extends down the side of the
neck, a few pure white feathers separating this from the earth-brown of
the throat; llanks white; the tail has the two outer feathers white,
barred with black on inner web, the outermost has two spots on the white
outer web, and in the penultimate this web is entirely white; tips of the
fonr outer tail-feathers ferruginous; the abdomen aud under tail-coverts
are erimson.  Bill dark plumbeous, rather stouter and Wlunter than that of
P, majoroides ; legs equal in size,

L. about 8 inches, W. 5:0, T. 3-068, t. 0-85, Bf. 117,

Han.—Was obtained by Mr. Wi, Robert at Gonglong, Muanipur Tills,

It differs from P, swanderines, Gld., in being smaller, in the white o
the wings being more conspicuous, in being browner on the throat and
breast, and in itz whiter tail. In the specimen of P. manderinus in the
British Muscum with which L compared it, the outer web of the penultimate
tail-feather has o black spot.

236+, Dicwrw omivacer, Walden.

A specimen from Samaguting turns out to be identieal with those
from Tonghu, Burmah.  Blyth must have been mistalen when he says he
gnw L. minimesr in abondance at Moulmein: the species Lo saw must
have been either I eiveseons or D, olivacenin, probably the Former.

245.  Cerrnra prsconom, Dlyth,
L. about 575 inches, W, 2:54, T, 2:9, t. 0-60, Bf. 0.58.
Naea Hills, ’

248:  Srema Ilm.u..{rl-::{sis, Jard. and Selby,
Aimnl, Munipor Hills.
There are several skins in the collection. Interesting as being the first
record of this nut-hateh so far to the castward. i
= W. 30 inches, T. 1-70, t. 0:Gd, BE. 0-GO.



1876.] ITill Ranges of the N. E. Frontier. 195

308. Cromxra vxiconon, Blyth
Thiz bird, hitherto only obiained in Sikkim, I have from the Khasi
Hills, -Among Col. Tickell's deawings there is one of this speeies under the
. title Ewmyics selonope (vide Lond Walden in op. supra. cit., po 353},
5 Shewing that it extends southwards into Akyab.
h
317, Axtuires woxinieer, Hodgson.
Gonglonz, Muanipur Hills, a

332+, Pxoeryvoa Ropentr, Wald. and Aust.

The following is the original deseription of this specics published in
*The This® for 1875, p. 252

“ Above olive-brown, cach feather pale-centred and fringed or tipped
with dark brown. TLoresalbeseent.  Detween the eyes and the victus Llack.
A well-defined streak extending from above the eye down each side of the
head, fulvous. Ear-coverts cinercous at Dbase, brown towards the tips
Chin aml throat pure white, each throat-feather being terminated by a
small black triangular drop; as the tips of the feathers overlap, thess
drops from continuous black lines, the two principal ones descending from
the angles of the under mandible, Checks ferruginous, cach fenther with
a black terminal drop. Pectoral and abdominal feathers pale brown, with

—~broad pure white or fulvous-whito centres. Under tail-coverts bright

ferruginous yellow. Pluniage on the rump looss, soft, and dense, com-
la]x'icl:.' coneealing th short tail, and ]lcing of an almost uniform Tﬂrrugi—
nous brown colour. Wings when elosed, dark choeolate-lirown, mosk
intense on the secondaries. Most of the wing-coverts distinetly tipped
with almost pure white, =0 also the inner tertiary quills, Rectrices chocolate-
brown.”

*#Bill from nostril 037 inch, wing 2-15, tavsus 0°75, fail 115"

This bird was found at Asali and also at Chakha in the Munipur hills,
In my first list it is reconded under the none of Paoepyga eandata, Blyth,
It clozely resembles Turdinus brevicandatus, especially in the upper plumage,
but may be at once distinguished by its smaller size and diminutive tail.

3325, Pxorrvea cnmoconatisa, Wald, and G-Aust,

Deseribed in *The Ibis Vol. ¥, 1575, p. 252, as follows :—
“ Above olive brown, cach feather frineed with a somewhat Fainter
“Aint, thus imparting a subducd scaly aspect to the back. Wings and {ail
4  chocolate-brown.  Upper and under tail-coverts forruginous brown, bright-
est on the under coverts.  Lower surface generally ferruginous brown, many
of the abdominal Feathers being largely contred with white or Tulvous white,
Poctoral feathers with minute terminal white drops, or some with navrow
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white or Fulvous white contres. A fow almost white feathers on the middle

of the breast. Chin white; gular Feathers white, with pale fulvous or i .
|'|_~g';'115‘;i|-_.,.||_.; ;‘-..|:_-"._-:_\.-, Bill dark brown. !.1'L‘,‘:~' |'I:1]': flezh-coloar.” + } -
# il from nostrils 0025 ineh, wing 187, tarsus 075, tail 1-75.7 : i

¢ Described from a specimen obtained ab Kedimai in the Mund :|r1r[‘

Hills.” e
Having obtained specimens of this bind at Shillong in June 1875, I

can add a Few additional notes fyom birds in the flesh. The specimen lirst

deseribed is evidently in an immature stage of plumage. In the adult, the

lores are pale over the eye also, the border of lower mandible is white, the
under surface is more rufouns, there i3 no sign of white tippings to the breast
or albdominal feathers, the irides are red-brown, and the legs pale horny.

Tn the Jardin des Plantes at Paris, wherve Mr. Oustalet very kindly got
out for my inspection the fine series of birds collected by Pére Armand
David in Moupin, Setchuan, &e., there is a Puoepyga very close to this form,
the P. Hulsneti of A. David, which is speckled all over with whitish on a pale
umler-brown, has o pale rufous moustachial streak, a white throat, and

a finely barred tail.
235, Rnowron aanacorrinos, Blyth,
Munipar Hills. |
; 262, Mervra ALBocTNCTA, Royle.
IRemta, Munipur Hills. .
W. 5-65 inches, 'T. 41, t. 15, BL. 0°7S8.
8G7a. Torous ravnious, Gmelin. 4

275, Parapoxonsis nroricees, Blyth.
Hemeo Peak, North Cachar.

a7, (CnoLesisicvs nuricers, Dlyth.
Ba TLr'l]L.m. Cachar.

978:. Svrnons Musteraessis, G-Austen and Walden.

Daoseribed in ¢ The Ihis' for 1875, p. 250 as follows :—

@ (*rown of head einnamon-brown, beeoming more olivaceous or fulvous,
grecn on back ; shonlder of wing gre wnish umber.  Primaries black, the \\
first four LJI“LJ white, the rest erossed with a bright fulvons bar on the L
outer webs: the secondaries edged Lroadly with fulvous, and & fow of the 7
last tipped white ou inner web. Tail ruddy fulvous at base, paling towards
the end, which is dusky and indistinetly barred, a broad supercilium
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black, lores and narrow cirele round the eve pure white. Ear-coverts and
gide of neck grey; chin and throat black, merging into pearly grey and

\  white on the breast ; under tail-coverts pure white.” &
B3 * Length 45 inches, wing 15, tail 2+, tarsus 77, bill at front 0-28.7
2 This is another fine species discovered h!, Mr. Wi Iobert, near Kara-
-\ Khul, in the Munipur Hills. Several more specimens were shot in the

Following field-season by Mr. Chennell, in the Eastern Ndizd Hills, A
seeond species very close to it was discovered by myself in the Dafla Hills,
and named 8. Digflaensis. This may be known by its smaller size, far brighter
crown, and grey chin instead of the jet black one of & Alunipurensis.

. 3862, PrcronRuTs ALTIROSTRIS, Jerdon. Plate TX.

I bave alluded to this species in my ‘List of Birds from the Dafla
Hills.! There is I find a specimen among the birds collected the same
geason by Mr. A. Chennell in the neichbourhood of Sibsamar. For some
time I failed to discover what had become of the type, but, Mr. Sharpe
having sinee found it in the British Muscum and very kindly ealled my
attention to it, I have been enabled to compare my specimen. I do nob
Lesitate to pronounce the two the same, although Dr. Jerdon’s specimen is
somewhat different in colouration, being whiter on the chin and upper breast ;
it is, however, paler throughout and appears to me to have faded con-
siderably, having all the appearance of having been packed in a damp
state, with perhaps some carbolic powder. Some skins of mine that got
damp in transit to Caleuttn, I noticed, lost much of their Lrilliancy,
The dimensions are the same,

This bird ought to be found again in the high grass of upper Burmaly,
and no doubt would be found, if zealonsly looked for.

888z Avcrere rusca, n. sp.

Above—head and nape dull grey; back olivaceons oehre, richier and
more ochraceous on the rump,  Thail umber-brown edged with the same
colour as the back. Wing rich ochrybrown, Fulvescent ochre inside as woll
as on the flanks and thighs. Ear-coverts dull brown, chin sullied white,
Bill and Jegs horny, Trides ?

L. about 5-75 inches WW. 2:85, T. 2-7, t. 057, Bf. 047,

The above dimensions taken from skin,

Hap—Four specimens were obtained by Mr, A. W. Chennell in the
-’Jﬁ':ig.'i Hills.

..J/' Having remembered to have seen a very similar bird in the Jardin des
FPlantes, I forwarded a specimen to M. Oustalet, who wvery kindly
examined it and gave we the following particulars :—1t has's strong like-
ness to an Aleippe from Fokien named Ly M. A, David, dilecippe Wueti ;
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the tint of the head, back, and alxlomen are nearly the same; but there are
differences worthy of notice.  1st, A Flueti his the Lill decidedly shortor
than . fuser, 41 millims. instead of 18, taking the measurement along the ¢

eulmen, and L instead of 15, From the gape; the tarsus having the same b

dimenszions in the two bivds. ‘Em]'lll.', the chin and the upper part of tha 2

breast are pure grey, and nob pale Fulvescent (fienee eluiv), as in 2. fusen. (

dedly, the tint of the fanks is less fulvescent ochre, more mixed with

ereen.  4thly, the internal webs of the tail-feathers arve scarcely darker

than the external, instead of being blackish as in A, fusen, Lastly, the

wing is shorter, 0°63 mill. against 072 mill. M. Oustalet is of opinion

that the two are quite distinet though closely allied, oL Huedi being nearer

to . Nipalensis. Another close form is d. dfprrisonic from Formosa, .

which differs in being move rufous above, grey-checked, and smaller, 1
9 ®

391e. Senexocrenns Ropertr, Wald. and G-Aunst. Plate VI

The original description in ¢ The Ibis® for 1875, p. 251, is as follows :—

“ General colouration throughout dark umber-brown, richer on the
wings and tail, which are closely barred with black ; feathers of the nape
and back cdged with darker brown, and with an inconspicucus pale spot
near tip ; these spots are more defined on the side of the neck, The
feathers of the throat, neck, and breast ave lanecolate, with a white edaine

ghowing as V.shaped marvkings; towards the aldemen these become e
COnEpieIons, wmd only a fo winsespots dot the flanks. Bill EreY, ]b.lh,
beneath and at tip.

A B e h aheut 65 inchos, wiee 25, Ll 340, barsus 0093, bill ab fronk
057, I‘l.;llh at Lase UM .

“shot on Heweo® Deak, North Cachar hills, and also in the Munipuy
Hills." ’

A second species of this new genus from the Nigd hills was a highily
intoresting prize, and it isone of the linest things for which we are indebted
to Mr. Wm. Itobert. The form from the Darjecling hills is quite distinet :
is o muel smaller bird, without any ¥-shaped markings on the side of the
neck and breast, and of a different fint of brovwn : the bill, DIOrCOVEr, 15
not =0 compressed aml wedge-shaped above—a character that links it to
afachyris wigriceps, which in its dark coloured bemd approaches the same ‘
kiud of colouration.

406G, XirHoRAMPIUS sUPERCInranis, Blyth, L‘
Konchungbum Peak, Munipur Hills, Similar in every respect to the
Darjecling Lird.

% Hewves 'Ia}' mistake in the * Ihis,”
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405, Rumernns Hopasoxtn, Moore.

From the Eastern Nigi Hills,

- & L. about 6 inches, W, 3:28, T 2:85, t. 0-00, Bf. 0-10.

N

b ¥ A young female is thus deseribed in my note-book :—
Olive brown above, upper tail-coverts and tail pale rufous, eentral
feathers brown,  Wing umber-brown, the primary coverts faintly tipped
dusky ; the outer and basal half of the secondaries white. Throat and
upper breast dusky brown ; whitish on the middle of the abdomen ; under
tail-coverts very pale rufous.

W. 285 inches, T, (Frayed) 23, . 09, BE. 0-45. .

541, Cisticons Txrnent, Blyth.
Sengmai, Munipur valley.
Compared with the type from Dacea in the Indian Museum, Caleutta.
This is a very distinet species, with very pale ochre head and breast,
and tail blaek both above and Lelow.

5525, NIORNIS ALBITENTRIS, 1. Sp.
Above—dark rich umber-brown, paler on the shoulder of the wing ;
tail and wing of same colour, Chin sullied white,.each feather slightly

Y tipped dusky ; the throat greyish white ; upper breast erossed by o band of

f

[

4

pale rufous; lower breast and abdomen white ; flanks rufescent brown :
under tail-coverts rusty ; pale rusty inside the wing. A palish circle round
the eye.  Bill horny brown above, pale beneath. Tridps ?

L. about 4:75 inches, W. 2:1, T, 2:2, t. 0-87, BE. 045, hind toe and claw
0585, mid toe and clew (080,

Han.—Sengmai, Munipur valley, Obtained by Mr. W. Robert.

It is very close to, Niornis assimilis, Hodgson, but is larger and more
strongly built, and of darker plumage throughout, for whereas the latter
15 of a greenish hue generally, the above form is rufescent. The tarsi and
feet are particularly strong and the mid-toe very long, The bill is identi-
cal as regard® the nostrils, but is rather deeper agd stronger.

610. Preryrurrvs merrvesTer, Blyth,

619z, Misra nvrravnanis, Mandelli, 5, B, op. 416, J uly 1873
F AL wollaris, Walden, Augnst 1874,
Included in ° List of Dallay Birds.!
Until our bird is compared with Mr. Mandelli’s from Darjecling we do
not know for certain that they are identical,
26
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Glok  Mixna Maxopeurr, Godwin-Adsten.

Was deseribod in the Ann. and Mag. Nab. Hist

. lunuary 1876, anl

sioluded in the © List of Birds of the Dafla Hills', with full deseripd won. Lk (s

is 4 very eomumon bird in the I
lection at the Jardin des Plantes
to these two species, named by A. D

7§

above birown ; back greyish olivaceous; tail dull rufous
cilium from bebind the eye to the nape ; lores pale;
white 3 flanks greyish.

collar

fgh hill-ranges. 1 notided a bird in the col-
from Western China very closely allied
avid Frenlus supercilipeis ¢ the Lo

brown ; a Llack super-
throat and breast dull

06567, ACRIDOTUERES ALDOCINCTA, Wald. and Aust. Plate V.

Is thus deseribed in * The Ibis' for 1875, p. 251

 Top of head glossy black, feathers rather clongated, and a white

on back of neck; back dull grey-black, witha slight green tinge,

and with a tendeney to purple on the shoulders and wing-coverts. Tail

black with green reflections.

Primaries black, white at base, forming a

wing-band ; secondavies warm sepia-brown. Beneath dull but dark green-
ish grey.  Upper tail-coverts black, tipped white, and armanged in bars. All

the tail-feathers tipped with white, exce

and legs yellow,

Mr.
tor.

% Length about O inches, wing 5, tail 3'3, tarsus
Appears numerous in the Munipur valley, where

W, Robert, another important discovery by that indefatigable collee-

pt the two centre ones. Bill

1+4, Lill at front 0-H1." 2
it was obtained by

797, MYCERONUS MELAROXANTUUS, Hodzzon.

From Konchungbum, Munipur, obtained Ly Mr.

2 W. 40 inches, T. 32, t. 082,
¢ &6 2:8, 080,

=20 PROPYRRNULA SUBHEMACHALA,
Ttemta, Munipur,

750, CHRYSOMITRIS SPINOIDES, V
From Khajinghon, Munipur.

Win., Robert,
BEf. (:55.
' 053

Hodzzon.
.

igors.

i

g7, Beororax mrsTicons, Lin :
The wooleock was now and then flushed in the woods of the Nigd

Hills, but was not common.
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Additional noles on the Birds !I'.":I P vions Lisfs.

®  Microxisus napivs, Gmelin.

There are in the colleetion two specimens, one an adult and one in
immature plumage, from the Eastern Nigid Hills, Jerdon remarks that
there is a dusky reddish nape, only conspicuous when the head is benl For-
in my specimen this is far more pronounced and forms a dull rusty

wards :
[n the young bivd this rusty band iz also

band quite balf an inch wide,
to be seen coming in on the sides of the neck bub not quite meeting in
the middle, agrecing with a description of an adult by Mr. A. 0. Hume in

his ® Serap Dook,” p. 121.

205. HiEmocoCcocyx VARIUS.
Of “Fourth List’ should Le H. sparoerioides, Vieors.
1] =]

Sremma .‘i1.'1'1‘.|rfTr.‘I_1.RTZx‘,' e,

I refer a specimen from the Nigd Hills to the female of the above,

and give a description of it, as none is to be found in Jerdon, among whose
colleetion of drawings is a ficure of the same sex with dimensions.
; Above—head and back dallish olivaecous green ; wing umber-brown witl
rather strong rufous edgings; tail the same colour, with only the faintest
rufous tinge.  Chin dull pale ferruginous ; breast darker, with a sordid groen
tinge on the flanks ; under tail-coverts white, as also the extreme baze of both
wihs of the outer tail-feathers, which in this*espect nssimilate with those of
the male, where we find a greater extent of white,

L. W. T. t. .
Nagza Bird : about 4 inches, 2:2, 1G5, 0-G7, 0-a7.

Dy, Jerdon's ) 42

- = 24 15 33
meisarements, | . ! L gt 19

MuscrcaruLa ®sTiods, Hodgson, ¢
I am indebted t& Mr. A. W, Chennell of jthe Topographical Survey
For this specimen. I had previously obtained several males at Shillong
Poak and in the forest near J‘ﬁllit'ii!l_‘,._"_, Lbut had vever securcd o female.
Dr. Jerdon bad apparently scen the male only, for no deseviption of the

‘/'fi‘ln:l.]-: is given by him.

ra Above ashy, with an olivaceous tinge, rather rosty near base of Lill;

=

wings and tail plain umber-brown,  Beneath sordid white.
W. 299 inches, T, 1-G, t. 061, BE 0-35.
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YVorvooivora meascitsTos, Hodeson,
As the deseription of immature forms is of ;;1-.::|£ interest, and as nouns
is given in the * Birds of Imdin I append one of :L"Lnnlg male of this
species obtained at Shillong. ;
Above—pale ochraceous mottled with black on the head, barred with the
same on lower part of Lack, cach feather having a subterminal black band,
grey at Lase ; 111'i1|r.u'i|-.-'- and =econdaries, -i_":-il:ll'-..‘i.'t“._'.' the latter, are all tipped
cream eolour, as well as the primary and lesser coverts, forming two distinet
bands: tail-feathers all tipped white, the outermost broadly so.  Beneath—
greyizh white tinged with pale rusty and barred pale grey.
This voung bird was shot about the middle of June.

Paripoxoryis AvsTeEXT, Gould.

Extends into the mountain region of Western China, Examples were
obtained by Pére Armand David, and are in the collection at the Jardin
des Plantes.

.
LATARDIA RUBIGINOSUS, G-Austen.

In the dimensions given of this bird, in ‘ Fourth List’ (J. A. 8. B.
Pt. 11 15874 p. 164), the tarsus should be 116 not 1°G inches.

582. PRISTA FLAVIVENTRIS.

Lord Walden, in his Supplemental Notes to Blyth's Catalogue of the
Birds of Burmah (J. A. 8. B., 1575, p. 118), alludes to the presence of &
well-marked white supercilinmesin examples of this specivs from Munipur ; it
is not, however, a constant character even there.  Among the specimens list
obtained near Tezpur, Azsam valley, some have the whole side of the head dark
grey even to the lores, and noticing the variad ion T made a drawing of it at
the time from a fresh bird.. We thus have an interesting gradation from
this state of plumage into one with pale lores and yeb puother where

=1

this is developed into a well marked supereilium.

Txvrvs striaTus, DBlyth.
OF “ First List,” p. 109, is Lenlus castanieeps, Moore.
-

IXUnUS CASTANICEES,

P

-~

OFf ¢ Fourth List, p. 169, is a new species. Dr. Jerdon, who had ne'mx\“
t -

soen true Fewlus castaniceps deseriled by Moore, when looking over my fivs
collection at Clherra Poonjee, gave it the above title. T have since deseribied
it under the nnme of Miala Mandellii in Ann, Mag. Nat. Hist. Jan. 187G,
and the description has been repeated in Full in the ° List of Dirds from the

Datla Hills'. It may after all be Me. Humne's Propirus dubius,

S
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SrursocERCUS spuesvers, Vigors
| In the collection under veview, specimens of this bird bave red feel
\:11111 lews, as deseribed in Jerdon ; curiously enough, however, Khasi Hill
birds, obtained near Shillong in May, have them yellow, and henee it was

~— that when recording the specimens in my field-note-book, I entered
. theu under the genus Crocopus : in no other point can 1 detect the slightest
difference.

05, Treror SuniTessis, Gmelin, white wvar,

This very pretty albinoid variety is rather smaller in size than ordinary
specimens. 16 is white throughout, the black of the nuehal pateh with
the white spots being replaced by pale ash-grey, as well as the darker
portions of the wing and base of the tail-feathers. 'This interesting
variety was shot at Lakhipur in Kachar,

82, ARDORICOLA TORQUEOLA, var.

In my last list I recorded a female of A, rufoguloris from the Nigd

Hills, no male having been seen.  Among Mr. Rolwrt's birds there are several
fine wood-partridges with red heads, and from the same locality another
female similar to the one T got under Japvo Peak in 1872—73. This I ngw
refer to <. terqueoln, instead of to A, rufagulare, {'Lhc place of which in the

list must be taken by the former name. Compared with 4. tergueola from
?ﬂtim Simlan Hills, N. W. ]-I.'nu:tlnfn, there are several small but well-marked
[ ¥ariations, entitling the Ndgd bird to be considered a varicty. The legs of
the above-mentioned female ave, 1 find, recorded in my field-book as pale
fleshy violet, and if Jerdon is right in giving red as the colour of these of

A. torgueoln (which I find is the colour noted of a specimen of A intermedin
from the Ndzh Hills obtained at the same time and place), the Nigd bird
would be worthy of anew title. Do thelegs of the malesand females differ

847, Hryonopara Asrarics, Swainson,

This bird is pretty numerous in the streams that flow from the penk
of Shillong. Jerdon does not mention the remarkable white eirele round
the eyes. The adult plumage is as follows :—

Aliove—dark dull umber-brown ; beneath and sides of head sooty black.
A lunular white pateh both above and below the eye, the lower being the
larger ; this is its most eharacteristic point, and it is very conspicuous in
the living bird, but in a badly skinned specimen is nob to be made out.
Mvides dark brown. Legs dark brown; the sentw in front of farsus pale
leadgrey.  Dill Black.

Length about § inches, W. 88 T. 24 & 18, DE. 0:8T.

During the months of May and June, great nnbers of different
species of Deymoeeinae are to be found breeding on the high grass-lands of
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the Khasi Hills, and T eame upon a lavge number of their prettily con-
structed nests, and seeured the cges of & fuliginesm, Qislicols schamicoli, |
Prinia Hodysoni, Le., the old birds of which 1 shot at the time, ']']ll'?t‘/_

nests were gencrally abont two feet above the ground, and eonstructed of
fine rasses, the leaves and stems of which were all deawn in together and -~
the leaves often threaded through with the finer fibres, i
XVL—Condrilutions townrds o Knowledge of the Duriese Flora.
By 8. Kunz.
(Continued from Vel. XLIV, p. 190).
4
SABTACEAL,
Conspecius of Genera.
1. Samia.  Stamens 4—5;all perfect, Ovary 2—3-lobed. Drupes usually com-
prosaed.
2, DMertosMa. Stamens 5, very unequal.  Ovary 2—3-celled. Dropes more or
loss globose.
Sabin, Colob. ;
Conspectus of Species, _Rf'
® Glabrows,  Floweers paieled, v
Flowers about o ling across, the pedicels short and thielk ; lenves covinecons, 8. ffueaeiecee,
Flowers neaurly 4 lin, in dismeter, the pedicels eapillary and long ; leved -membie
ST o Sy e S s . {1 "
* * Dronchioes wid lgfnerves benvath fomentore ; poiideles glabroiis, &, tomesitosa, N
1. & mmaoxtaces, Wall Cat. 1000 ; HE Ind. FL 11 8.—(8. sp. E

Griff. Not. Dicot. -123. t. 568. £. 2).

Hap, Chittagong.

2, 8. vimioissiaa, Kurz in Journ. As. Soe. Beng. 1872, 304 ; HE
Ind. Fl. IL. 3.

Hap. Not unfrequent in the tropical forests of South Andaman, espe- 3
cially along the western coast.—F1, May.

Meliosma, Dl
1. AL stwericrronra, Bl in Rumph, ITL 197 ; Miq. Fl. Ind. Hat!
1/2 618; HE Ind. FL 1L 5 (Millingtonin simplicifolie, loxh. Corom, ™
'L 111 t. 254 and FL Iud. L. 108 ; Griff. Not. Dicot. 162, . 442 : Sodig 2
Hforibuadu, Miqg. Suppl. FL Sum. 521).
Han.  Tropieal forests of Tenasserim, from Mouhiein southvards ; Ava
Lills ; also Chittagoug.—FL March, Apr.
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Dr. Mooker is in ervor with regard to ihe geograplieal distribution
of this specics. It oceurs not only in Maluya, but also in Hindustan
Ilj‘\ (No. 54t of Wicht's Distr. being in my opinion the typieal plant).

o
%

£r ANACARDIACER.

Conspectus of Genera.
Trif, I. ANACARDIEF. Ovary 1- very rarely 2-celled,

Leaves fernalely or pianalely compoind (in e very fowe speeics nol Durmese also
slaplr).
x Calyx in no way enlarging after fowering.
+ Owvnle suspended from near the summit of the cell.
1. Oprsa. Potals 4—5, imbricate in bud. Stamens 8—10. Siyles 3—1 in
the male fowers, the ovary 4—34-parted.
+ '+ Ovule suspended from a free erect basilar funiclo.
2 Tuvs. Petals 4—6, imbricate in bud., Stamoens #—10. Styles 3. Leaves
componnd, vory rarely simple.  Trees or shrubs,
2. Tarmmua.  Petals &, imbricate in bud.  Stamens 10, Styles in female flowers
singly and short, in the males 4—35, Climbora.
% % Calyx-lobes much enlarging and beeoming loaly and wing-like
4, Pamsuis. TFlowers 4-, marely d-morous,  Stamens 4, mrely 3. Style 3-cleft
at the summit.
. & & Fearer simple, :
% Potals variously enlarged under the froit.
5. Swiwroxia. Sepals & Stamens 5. Drupe seesile and subtended by the
wing-like sprosding petals.
6. Meprasopnmea. Calyx spathncecus, S-parted. Stamens numercns. Drupo
stalkod and subtended by the wing-like spresding petals.
x % Petals not enlarging after floworing.

+ {_‘_-L]:l.':.'-iuh._- mnch -_-|j|.:.'l'_;i|:5 nnd ]::u.'-:.-mi]‘l[_f ﬂl.':i]'l.}'. eithor h-:m-ing;
the superior nut or more or less -."'I'.u,"|.§|.-\.iI'|I:.',‘|*l the same nnd forming
an inferior drupe,

+ Nut more or less enclosed in the feshy calyx, Ovary inferior,
7. Dmiwreinevs, Petals imbricate in bud,  Stamens 6. Style 1, with n capi-

tale stigma.
% HovLoamsa. Petals valvaie in bond.  Stamens 5. Styles 8. Digk annular or
obsolote,  Potiole fornished with 2—1 taboreles or Tarb-like excroscences,
+ + Nut scated on the much enlarged Meshy calyx-lase,  Ovary
ENpLrioT.
g, Spmpcanrvs, Petals imbricato or valvato in the bud,  Stamens 6, Styles 3.
Mizk rather brosdly annolar, Potiols withoul oxcresconcis.
10. Axacappios  DPetals imbricate inbud,  Btamens 8 to 10, all or few of them
anther-bearing. Style filiform, Torms stalk-like.
+ + Calyx unchanged in fruit. (Ovules pendulous from n basal
funicle).
11. Bromaeass. Calyx 3-to 5-toothed. Stamens 10, Curpels 5 or 6, of which
oo enly fortile. Styles as many, short,
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12, Greea. Calyvx spothacecus,  Stunens inserled on {he sialk-like torus,  Styla

13. Povea, Calyx 3- to S-parted, valvate in bud, Slamens 3—8, all anther-

bearing.  Stylo shorte. Lenves oppe

14, Maseirens, Colyx d—d-parted.  Pelals 4—35, the norve nsaally thickensd
Anther-benring stamens 1—3.  Biylo filiform.  Lenves alternate,

Trib, LI SPONDIEE. Ovary 2—b-collod.  Owules pendulons

15,  Broxpias.  Flowers polyganmeous, Stamens 8 or 10, Styles 4 or §, froe at

Leaves pinnnte,

the summit.
16, Dascoxtosertrst. Flowors hormaphrodite, Stamons 10, Styles &, thiclk,

connate al their summits sud resembling ovarics,

Odina, loxh.

1. O. Wopen, Roxb. FL Ind. IT. 203 ; Royle TI. Him, 1. & 81,
f. 2. Wight Icon. £ G0 ; Bedd. FL Sylv. t. 123 ; HE Ind. I I1. 29,

Han, Common all over Burma and adjacent islands, especially in the

uf-shedding forests of all kinds—FL Febr, Mareh ; Fr. Sept. Octob.

Rhus, L.
Conspectus of Species.
# Leares 3=foliplate.
Glabrons, tho Ieafleta Cnlire, . oesas soasss dosien das s =ess oo Bsness s hss . pawicilata.
ired=pinnale,
Tomentose, the leailets sorvate-toothed, in 4—G6 pairs; endocarp smooth amd  bony, -

v o b Juttitidit,

{3 in §—12 pairs, incised-soreag

Petiole very slondor and glabrous, the Teafl ixy endocarp

i 1 R B T o e e o e e P g T T o lle

1. RB. pasicunars, Wall. Cat. 993 ; HE. Ind. FL IIL 10

Han. Not uncommon in the eng-forests of Prome ; also Ava.—FL
Sept. ; Fr. Jan,

2. R, Javaxrcs, L. .:c] . pl. 880; Brand. For. FL 119, (B semialuta,

Murr. Commn. Goett. VI 27. £ 3 Hf. Ind. FL IL 10; R. Bucki-emela,
Roxb. FlL Ind. IL. 09; Wight Teon. t. 661).
Haip. Not unfroquent in the drier hill-forests and the hill-eng-forests
of Martaban, east of Tounghoo, up to 3000 Ft. clevation; also Ava—FL g
Sept., Oct. ; Fr. Apr.
& R Knastaxs, HE Tnod. FlL IT. 10 T
Han., Chittagong (fesfe Hook, £.).

I hastana.

Tapiria, Juss.
1. T. mmsrra, Kurz in Journ. Az Soc. Beng. 1870, 75 ; T1E Ind.
Fl. T1.:28. (ff hirsut, Roxb. FL Ind. I, 455 Kurz in Journ, Az Soc.
Beng. 1570, 75).
Haz, Chittagong, Ava, Klakyen bills (J. Anderson).
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Dr. Hooker elaims anthority for the nume, citing the Genera Planén-

y ritit, where nothing of the kind ocours.
*\\ Parishia, 111
= 1. P. mwstexes, HE, in Linn, Trans, XXTIL 169, t. 26 and Ind. FL
- IT. 30.
Hin. Frequent in the tropical forests of the Andamans; alse in
Southern Tenasserim,—Fr. May.
Swintonia, Grill
Conspectus of Species.
% Foares OuTgiie and :r..'.’.u.'.\.-.q_a. Bearparf .
Pedicels 1—1 lin. long ; petals ]|.|:cI]].' a line long ; dropes oblong, ....., 8. Selieeiekiil,
x. x Leaves onescolonred an o gloszy,
Leaves greyish green, the nerves and net-venation conspicuous ; i pedicels 3—3 lin, long
petals 2 lin long, oocene SR AN Ve AR If-.'rl'”."n'
Bimilar to the above, but L-:s‘.'.r,s ul.u-}:-lrrm'.'u. 1.h| 1||_l ~VOTU |.1.I1'.I:Il obsoloto ; drupos
T e s 8, Ielfert.
1. 8 Scnwescrr, Teysng. and DBinnend. Cat. Hort. Bog. 230 {line
13 from below) ; Hf. Ind. FL IL 26 (dstropetalni sp. 2 Guiff. Not. Dicot.
412 feste HE.).
Hap. Commen in the tropical forests of the eastern slopes of the
Pegu Yomah and from Martaban down to Tenasserim ; also Chittagong.—
Fl. Feb—Apr. ; Fr, May.
2. 8. Gmrerrrun, Kurz in Journ, As. Soe. Deng. 1870, T': Hf.
Ind. Fl. II. 26, (adstropetalum sp. 1. Griff. Not. Dicot. 411 t. 565. i'. 2
b—d, fesfe TIE).
Hap.  Tenasserim, Mergui (Griff. 1124).
3. 8. Hevrenr, HE. Ind, FL IL 26
Hasp. Tenasserim (Helf. 1122)
Melanorrhoea, Wall.
E:-'ﬁ-l.r!a'prﬂ'r:.ls af ﬁ})c't‘.!'f‘.‘:‘.
r Leaves glabrous ; panicles l'.-_-'1:|.'|.]l].' minutcly pl.|_'|;|-|.-|||.n:n.|.-| i fruit-stalk nearly 1} in. long,

BlETHeT, Ll v 5 sauwresva M. glhthra,
Leaves beneath and [muth 3 1.uh,3._<_nr_ ar 1.:][._..u1 i [1. it-str 11]: ahort nnd thick,
M. usitata.

‘( 1. M. gramma, Wall. PL As. rar. IIL 50. t. 283 ; Hf. lmi. Fl, IT.
oz

Han. Tenasserim, in forests from Tavoy sonthwards—TF1. Dech,
2. M, varrara, Wall Il As. rar. L 9.t 11-12 and in Journ. Ag.
Sce. Beng. VIIL 70. ¢. tab. ; Sering. in Bull. Bot. I1. 88, t. 4; Hf, Ind. FL.
II. 25. (AL sp. Griff. Not. Dicot. 409 7).

27
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Han Common in the open, especially the eng- and hill-eng-forests,
bt rare in the dey forests, from Prowe and Mavtaban down to Tennzaernmn,
up to 2000 ft. clevation ; also Ava.—FL March ; Fr, Apr, May,
Drimyecarpus, 1LEL
1. D. niceuoscs, Bth, and HE Gow pl I 4245 HI Ind, ” :
86. (Holigarna recemosa, Roxb, FL Ind. 1L 82). -
Hap, Not unfrequent in the tropical forests of the enstern slopes of
the Pean Yomah ; also C hittazong. —Fl. Fabr., March ; Fr. Jun,, July,
N. B—The genus hardly differs from Nothopegia exeept in the free
pvary and in the attachment of the ovales, and mHH.lH much in the same

relat i.Ll'II-."]'-i]_" to it as ..I'ﬂ.lhlﬂ..'-'n'."i‘rf affiieans docs to Seni COF S,

Holigarna, Ham.
Congpectis of Species.

Leaves glibrous or rarely pubescent Beneath ;) nuat entirely enclosed in the obliquely

ellipscid or clliptical perfeetly glabrous calyx of an inch Jength, ... I6 fowgifolie.
Leaves usnally pubescont bemeath ond glabrescent, mirely glabrous; mile Howers
is these of the preceding ; dmpe oboveid, tomentose while

voung, the apex of the nut exposed and forming » convex disk, ... M Gralamii

9 H. Gramsaar, Kurz in Jouwrn. As. Soc, Deng. 1573, 205 ; HE.
Ind. F1. 11. 37. :

ViR o GESTISA.  (Seiwecrrpies Graleanii, Wight, Teon. . 235). -~

Van £ uereeer. (A Ielferd, HE Ind, FL IL 87 ; H. longifolia,
Hf Ind. FL I1. 87 and Boxb. Corom. Pl. ITL 70 £. 282, the male plant
and Fl. Ind. TL 80 quoad plant. mase. e Chittagong).

Hap. Var. 8. Frequent in the tropical forests of the Pegu Yomah'
ani the Martaban hills east of Tounghoo.—Fl. Mareh ; FL Apr., May.

The Hindustani tree has the nut much more exsorted and broader.
Tut those of my Burmeso ]almtu though not yet ripe, alrendy shew the obovoid
development. H. Helferi, HE Ind. FL L e. from Mergui (Helf. 1143)
is in my cyes only a glabrous form of the above. Dwr. Hooker assumes that
1 have mized up tLL.—= species and his Heligaroa allienis, On reference to
a list of Burmese plants sent to me by bim, I find that, of the numbers 2014,
9016, and 3328, the first, marked by mysclf as Holigaraa Grahawmii, as -
also the remaining two, have been referred at Kew to I Grahaw, but of
these No. 2016 is my Semecorpus elbeseens, while No. 3328 {marked at
Joew ns fruits of H. Grokamii) is presently not at hand, and the high numbeg
would Lring it amongst monocotyledons,

].’-L\Llu'g]! L-.-m_-t'ull}' H.‘[-:ll:l.Lx--i his two trees {ﬂw Chittagong ong anil the

nearly twice ns

Hindustani one), deseribing them separately, and remarked that Hamil- ; |
ton had given the generic name to the Hindostani tree,  Wight and |
Arnott are, therefore, quite eorrect in identifying with Roxbureh's their
tree, which Hooker now rechristens A Arnottione. 1 possess flowering

1
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and froitine specimens of Roxburel's troes in the H. B, C., collected befora

the destructive cyclone of 1564, which shew that the Chittagong tree of

» % Boxbureh is H Helferd, and that the Hindustani one is the same as Wight's

S Herb. No. 569 and consequently M. drnottions, HE 'The fruits are

. deseribed and figured as much too ovate. If the vipe fruits and the

. stigmas of the Burmese species shonld turn out to be different, Hooker's
name (§ Helferd) would have to be restored,

Semecarpus, L. f
GJ.E.':{j welus af Species.
A, Xul ndnate to the !l_‘-']'l-.\['.'lrjl. barely cxgectiod. U'\.‘.‘I'i':\." snpcrion.
Leaves glitrons or pubescent and whitish beneaily ; nut velvety, the hvpocarp ATV
VT Rl UBETRLONE, v vvsnnns narnneies s smnmenn winen e e e GRS,

1 B. Nut seated on the hypocarp.
* Qeary lomentase or pubescent.
# Hypoenrp (enlarged base of the ealyx) as large or e iwly as hrg\n na
the nut.
Leaves corisceous, blunt, ‘denss ]y |1u'h-.-m nt or tomentose and strongly net-veined be-
neath ; nut not or s uul-. obligue, .o s cu snnnnns s Anacardinn.

Leaves {follzrown) charfacoons, sharply acuminste, Hl‘r|11'|. pu‘hu_-m_nt beneatly, the net-
veoation faint ; Duk vory OBUQUE vvens snos vnen sunnesna ensn oo e gL,

x x Hypocarp very small.
. Leaves corinceous, acuminate, quite glabrous or pubescent and vory gluneons bheneath,
¥ _ . the net-venation strong ; nut very oblique, 11—1 in. #cross, ..., .. 8. heteraphylins.

® % Qreary giile glabrous,
1 A troe; leaves chartuceous, :wurnimtﬂ, glalvons ; pamicles quito glubrons ; nuk an
II|1-1'|-1-'1""-II\I aaee s Sk rsabeaeans navins wanwnn waasss O AbpaRdarTforuis.

A simple-ste rul'|'|1-.| sheoaly with & large subtermanean  frumle; leaves  charfaccons,
minutely pubescent beneath and glabrescent ; panicles densoly puberulons; nug
ondy B—d linL dong, ...ooiiliienas S B o ve e e B BRDRICCHIGSNE,
L. 5 Ausescexs, Kwez in Journ, Az Soe. Beng, 1571, 51 ; Hf Ind

FL IIL. 35, (I allicans, HE. Ind. FL IL 38 excl. syn; Seutecarpus helero-

phylles, HE, Ind. FL 1L 35, non BL).

Hap, Not unfrequent in the tropical forests of the Pegn, and the

Martaban hills, east of Tounghoo, down to Tenasserim  (Helf. L131).—FL

- Jan. Febr. ; Fr. March, Apr.
2. 8 Axacapproa, Lo £ Mant. 182 Roxb. Fl. Ind. IL 83 and

Corom. PL L. . 12; Wight Ieon. t. 5557 ; Bedd. FL Sylv. t. 166; Hf.

Ind. F1 I 31. (S euneifoliz, Roxb, Fl. Ind. 11, B,

Han. Chittagong ; said to grow also in Burmal, possibly in Ava—
g Fl. HS. ; Fr. C8.
3. 5. easprmats, (8 ewneifolivs, Kurz in Pegu Rep. A, 42, non

Roxb.).

. Huam. Frequent in the upper mixed forests of the Pegu Yomah and

Martaban, up to 2000 ft. elevation ; also Clittagong.—Fr, C5.
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T formerly identified this species with Roxburgh's S, ewnteifoliv, but
Heooker redueces this to 8. Aweeardinm, nmd, 1 think, corvect !J.‘ g0, 08 it 150
Hindustant tree. L w

4. 8. perezornyiovs, Bl Mus. DBot. I. 187; Miq. FL Ind Bat,””
T2, 25, 7

Ian. Rave in the bepch-forests of the Andamans (common on the
Nicolars).—Fr. Fela. March.

[ (like Hooker) identificd flowering male specimens of Holigorna
allioims with this, but 8. keferophyllns has flowers more than twice Lthe
gize and very stout panicles.

5. 8. supraxbpUrirFonans, Wall. Cat. 957: FL Ind. Fl. IL. 35 {3
actminatus, Wall, ap. Voict. Cat. Suburb. Cale. 171 ; Kurz in Journ. As.
So¢, Deng, 1570, 75, non Thwait.).

Hak. Frequent in the upper mised fovests of the lower sandstone hills
of Armacan; also Chittagonz.—Fr. Octob. :

G. 5. spemackyosts, Kuvz in Journ. As. Soe. Beng. 1872, 304 ; HE.
Ind. Fl. IL 35. (8. microcarpus, Will: Cat. 9597 ; HE Ind. FL 1 e 317).

Haw. Prome District (Col. Eyre).

Anacardium, Hoxh,

1. A. ocoroestat®, Lo sp. pl. 548 ; Roxb. Fl Ind. IL. 312, Griff.
Not. Dicot. 408, t. 565, fig. e. £, ; Bedd. FL Sylv. . 163 ; Hi, Ind. Fl. 1L, F
20. '\-1‘

Han. In the beach-forests of Chittazong, Tenasserim, and the Anda- I'J v

1

mans ; often coltivated in villages.—FL Dech. ; .

Gluta, L. ~ |

Conspectus of Species. :
Leaves corinceons, the petiole not above 6 lin, long, stont and marginate; panicles and

-
e ———— =1

calyx puberulous, .ooees vosies sans saanniin i aria s s e fr. Tavayai.
Leaves chortnecous, the petiolo long and glender, not or only ot the apex marginnie;
panizles and flowers perfectly glabrons, .o.....0 00 demaananas e soan (0 elegans.

1. . Tavoxaxs, HE Ind. FL 1L 22 (Syadesmis Tweoyany, Wall,
Cat. 1004; G. Reitghas, Kurz in Pegu Rep. A, 41.)
Han. Tenasserim, from Tavoy southwards,
1 fear nothing but a variety of Linnd's G Heaghas. -
2. G. erecaws, Kurz in Pegu Rep. A, 41; HE. Ind. FL IT. 22 (Syn-
desinis elegons, Wall. in Roxb. FL Ind. 1L 315). var. HELFERT, HE -8
Han., Tennsserim. (Helf. 1118, 1117.) '\\
As pointed out by Hocker, more probably a distinet species, but the \
- material at hand is unsatisfactory.
G. longipetiolata, Kurz in Pegu Rep. L c. is a tree, common an tha
ghores of the Andamans, with large green long-petioled leaves unlike those
of any other species.  Flowers and fruits unknown,

Ll
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Buchanania, Roxb.
f.'-:,'.'-'-:\-}'li'l'u".'r"-' f:.f' .\'_lur'.'.":'o'-

nentose or pubescont on both sides, large,

iieles stout and =430 Aowers 2 lin, aevoss, sessile and ecrowded, ..o voi B latifelia,

o dly fnwifora.

0 O Leaves emall, puberulons beneath, glossy above, retuse, the petiolo

T 1T R o T e e e e e A L PR I, Siauwcnsis.

ol o o picks .
® i.'ill'.[t':t'n- rusty puberilons.

Potiole } in. long; flowers o line across; flowers very shortly pedicolled, crowded,
oo dds gl

% ® Panicles ete. quite glabrons ; flowers pedicellod.
Loaves equally decurrent at the base; pedicels very slender; petals o line long, re-
flexed ; panicles longer than the lenves, «..ivivt vinninas 1ranas oo Dl arboreseci.
Lraves equally decuwrrent at the baso ; pediccls short and stoul; petals 2—3 lin. long,
erect ; panicles as long or longer than the Ioaves ..oveeis veses v oo B cicniinla.
Leaves very uncqually decurvent at the base, large; pedicels very slender; pelals a
line long, reflexed ; panicles erowded, ghorfor than the leaves, ..., .. B. laieifolie.

1. B. varrroria, Roxb. F1 Ind. IL 385 ; Dedd. FL Sylv. 4. 165;
Hf. Tnd. Fl. TL. 23.

Hap, Common in the open and dry forests, especinlly the eng-forests,
all over Burma, from Ava and Martaban down to Tenasszerim,—TF1. March ;
Fr. Apr.

2. B. paxirrons, Kurzin Jowrn, As Soe. Beng. 1872, 804 ; HE
Ind. F1. I1. 24

Han.  Martaban hills, along limestone rocks along the Beeling river
(Dr. Brandis) ; Pecu, above Rangoon {Cleghorn).—F1. Jan. Febr.

Habit of the preceding species.

3. DB. sraprs, Wall. Cat. 954 ; HE. Ind FIL IT. 23

Hus. Upper-Tenasserim, Mounlmein (Wall.), feste HE

4. B. innonescexs, BL Mus. Bot. I. 183 ; Miq. F1. Ind. Bat. I/2.

636 (Coniogeton arboreseens, Bl Bydr. 1156; B. petiolaris, Mig. 1 e,
¢ Gi7 5 B, lucide, Bl Mus. Bot” 1. 154 ; HE Ind, FL 11, 23 . Mig. in Ann,
Mus. Lugd. Bat. IV. 117 ; B, sulaboeata, Griff. Not. IV. 413 » B, Bon-
cana, Mig- Suppl, FL Sum, 205 and 523).
,-"} Hag. Tenasserim (feste HE).
o . B acvursara, Turcz. in Bull. Mosc. 1858, 472 : HE. Tnd. FL
II. 21 excl syn, Bl (Sorindein acuminata, Wall, in Voigt., Cab. Hovt,
Cale. 1507. 3
Haw: In the moister forests of the Andaman islands (a large-leaved
form} ; Upper Tenasserim, Moulmein {Lobh.) feste HE.
6. B. raxcrronis, Roxb, FL Ind. 11 386 ; HE Ind. FL II, 24,




212 5. Kuve—Comdrilutions fowaprds a . [No. 4,

Mam.  Chittagong ; Arracan (Dr. Sehlich) ; Tenassevim (Helf. 1115,
a bad speeimen).—PFL CS, !

7. I oStamuessis, Mig. an Ann Mus Lugd. Bat. TV, 118, /“

Hun, Adjoining Siamese provines of Radbooree (Teysmann).—Fr,
Apr. May.

Bouen, Meisn.
Conspectis of Speeies.

Panicles amell vor nearly so, quile

globrous ; potals § lin. long; drmpes orange
=IO, | aa b a s o in A R I, eppasitifolin,

ro, long-poduncled, pabernlons ; petals a lino long or longer ; drupos
o T e e e AT e W el A e e T A e o ) SR LT ETE RIS
1. B. orrosirrvonta, Meisn, M8, ap. Walp. Rep. I. 556 ; Miq. FL
Ind. Bat. 1/2. 635 (Mangifera oppositifolia, Rosh. FL Ind. 1. G10).

Han. Not uncommon in the tropical forests of Martaban down to
Tenasserim and the Andumans ; alse much eultivated in villages.—TFL Jan.
Febr. ; Fr. Apr. May,

2. B. Boepumaxics, Griff in Journ. As. Soc. Beng. 1854 G634 (D.
Brandisione, Wurz in Journ. As. Sce. Beng. 1871, 50 and 1873. 06.)

Han. Upper Tenasserim, Thoungzyeen (Dr. Brandis).—F1 March.

Mangifora, L.
Conspectus af Species. I
® Potals and steinens free, the forwer fnseried af the base of the cnushioni-like or

cuparlar diak.

» Panicles and calvx more or less puberulous or pubeseent, ravely almost

glabrous, Fertile stamen 1.
Panicled and the 3—6 lin. long pedicels very sl
petals linear-subulite ;. the lateral nerves very thing, oo caeies canean I, Tongipes.
Panicles stout ; pedicels short and thick ; petals yellow, streaked red, hardly 2 lin,
long; disk fcshy, 6-lobed; drupes obluse, 3—4 in, long | net-venat ion lax and
v e el SRdlica,

nider, glabrescent or nlmest glabrons;

thim, ..ccoves sressrnn sassneanna
Pinicles stout ; pefals handly 2 lin, long ;
net-venation minute and strongly prominent on both sides, oo vns oo o A caliienn,

FERAER BASL NN BN Rw samEEE AR

disk &-lobed ; deupes 1—2 in. long, blunt ;

x % Panicles and calyx perfectly glabrons, E
Tanicles stout ; pedicels 3—i lin, long, thick; petals white, nbout 3 lin. long ; disk .
cup-shaped ; drupes oenminatey .. ooes vosr nraysies aras pris i i M. sylvaticn,

« ® Petals ol staniess contate with the base of the stalk-like torws, rerely the
fatter swanting allsgether,

Leaves very corisceons and shining, almost polished beneath; flesh of drupe soapy
oo foetida,

1. M. roxciers, Griff. Not. Diect. 419 ; HE Ind. FL 11 15.
Haw, Frequent in the swamp forests and around jungle-swamps of

the Irrawaddi alluvium ; also Tenasserim.—F1. CS,

2 M. Ispica, L. p. pl. 200; Roxb, FL Ind. L G41; Dot. Mag. t.

b

4510 ; Hf. Ind. KL IL 13,



Haim. Not unfrequent in the e prreal and lower mixed forests, From
Arravan and Peeu down to Tennsszerin Andamans;  roner: Iy
enltiveted in several varivties in all villaeres, L. Febr., March - Iy May
o July.
d. AL caroxerra, Kurz in Journ. As. Soe. Beng. 1873, 66 ; HE Ind
FlL IT. 1.
Hap. Fre

and southern =lo

nt i the low and lower mixed forcsts of the castern
] of the Peru Yomah — 1. Thech, Jan., - Iy .I'-E.!_'.'.

L. M. sipvatica, Itoxh. FL Ind. 1. Gid: HE Ind, ¥L IL 15

Hap. Rare in the tropical forests of the Mavtaban hills,

Mozt of the wild mangoes I collected in Burmah having been |:|]~".'|1
.FI'-"I:: 24| lingrs
preceding species, The species is frequent in the # .l.ﬂ'.. Il|||||| a ad
the Khasi hills,

FETIDA, Lour. FL Coch. 199: Roxb. Fl. Ind, ed. Wall TL

|'.|:_'.. I cannot H '-'.l:-".ll.'l_' E!:'I\. belone to this or o the

4105 G

ot. Dicot. 119 I1. 18.
ditvated in South Ter vim (fesfe Rev
N. 3. XNo. 2020 and 2021 referred at Kew (not ) ) to Afapei-
¢ (Ind. Fl. IT. 20) are both '.".'-.'I'.'.I'!-: to -F-.-.'.-r:’v.-c:--' Sefwenolic,

Spondias, L.

L 8 aaxerrgma, Willd. sp. pl. II. 751 ; Roxb. FL Tnd, IL
Wight TlL t. 76 - ". dd. FL Sylv. t. 160 ; HE Ind. FI JI. 132, /‘* priit-
mafe, Kurz in Pecou p-Ad

Haw. Frequent in the mized forests, e ](|||]]-. the upper ones, all
over Burmah, from Chittagone, Prome, and Martaban down to Tenazgzerim,
up to 3000 £t elevation : also Ave.—TFL March. Apr. ; Fr. (S,

There are two varicties of thiz, the one with }:::'::r leatlets and 1i.:'l.'|'|-|'~:-
a3 big as a dock’s ege, the other with the

s¢ parts only half the size, but

differing in no other respeets,

el 1 ul .-“_'E'l.-'-'.'-r .

P macrophylla, Wall. Cat. 8450 ; HE Ind. FL I 43,
ll.u,. .'lu..x. 'L.,-- -tongr (fesfe HE)

o
':‘

Dracontomelum, DL
L. D. suxerrerry, Bl Mus. Bot. 1. 231, t. 42 ; Hf Ind. FL IL
43— (D, sylvestre, BL Mus Bot. T, 231 Kurz in Pegru Rep. A, 44 D,
theruluwm, Mig. suppl. FL Sum, 521),
olan,  Frequent in the tropical forests of the Andamans.—Fr Apr.
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CONNARACKE A,

onspectius of Genera,

Trih, I, CONNAREF, Calyx imbricnte.  Secds without

allimen, y
Boveea, Sepals enlarged in feoily, imbeicatoly-copular.  Follicle sessilo. Baodk

arillate.
Rotvunzgorsts, Sepals enbirging, more or less gpreading in frait; follicle sessile,
CoXNARUE. O Follicle stulked.  Sceds  avillate,
Trib. II. CNESTIDEZ, Calyx va
M.

1z not cnlarging or

, d-parted, Sceds with or without albu-

®x Soecds with albumen,

Cxpsmie.  Carpels 5—17, sessilo, pilose or hispid within, Leaves nnpaived pinnate,

% % Beolds without alby mn

TaxmoonrEss.  Sepals refloxed in fruit. Carpels 6, sossile, glabrous within,

Eravastuvs.  Scpals evect,  Carpels solitary, tomentoso or velvety within.
Leaves 1-foliolate,

Rourea, Anbl
Conspecius of Species.
fir fere favod above GJ patrs, aenmiinte.
.......... R. pilolkella.

ehernlons or shortly
= rosiaeed, -

s erect and cupular-closing,

.................................. T, villoga
................... . + v oAb Wediichiana
Leaflets obliquely ovate or obovate, 2-lobed af the summit, ..o 00ee R. stenopetaln.

1. . rvrcmeins, Planch. in Linn, XXTIT, 419 ; Mig. FL Ind. Bot,
1/2. 658 ; HE Ind. F1 1L 48.

Han, Tenasserim, Mergui (Griff.).

9. R. coummrrars, Planch. in Linn. XXITI. 420; Hf. Ind. Fl. IL
47 (Cnestts monadelpha, Roxb, Fl. Ind. IT, 454).

Var. 8. PLURLIUGA, leaves not rarely abruptly pinnate, leaflets in 4—06
rarely in-3 pairs.

Han. Not unfrequent in the tropical forests of Martaban and Tenas-
gerim down to the Andamans; also Chittagong ; var. 8. Andamans.—F1,
May, June.

3. R. vicrosa, Planch. in Linn. XXTTI. 422 . HE Ind. FL I1. 48,

Han.  Apparently frequent in Tenasserim, from Moulmein southwards,
—Fr. March.

4. R. Warricntaxa, Planch. in Linn. XXITI. 421 Hi. Ind. F
II. 49.

Huip., Tenasserim (fesfe HE).
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Unknown to me,  Hooker points ont no stroctaral differences from the
preecding, of which it seems to be a glibvescont form only.
t : 4. R sresornrana, HE Ind FL IL 49, (Cacstis sleriopetalu, Griff,
& & Not. Dicot. 433. t. 611 £. 2),
Han,  Tenasserim, Mergui (Griff.) feste HE
Unknown to me; the narrow petals and spreading sepals point to

2 Lourcopsis,
Connarus, L
Conspectus of Species, ]

* Follicles perfeetly gplabrous and suooth an the wwalls inside.
Rachis of leaves and midrib boneath pubescent, or almost glabronus, the nervation thin,
mnch nel-veined especially while young, conspicuously bullate-dotted on the areoles:
Telliclos: bossiln: & i LomE oo v s v st e slicdoplwllion.

¥ * & Fulfi -'-l'-hf IRETE o feas l,-l.ln".'\cx((_l.'r o vefoety within,
s Tutioles and leaflefs Bedvath, or the nerves only, pubescent,

Leaflets pubcscent on the midvib beneath, nerves very slender, in & pairs, follicles
f LT e 5 e wee o ne s O seildeea nidr g,
Leaflcts finc Ay rusty pubescent 'I-r-m |Th 1h-. NETVeS Yoy mu]l-ﬂmr:t SRR AR

i % Leaflots perfectly glabrons,  Follicles stalked.

+ Follicles chartaceons or thin coriaceous, dooply strinte.
. A large toee s follicles about an in. Jong orv somowhat loNEary . ea vwaves s O ptirtesdudots,
Climbior; follicles abont an in. long or somewhal WBEer, oo covies oneoe G0 pibbosns,
Appairently as preceding, Bub the follicles nearly eylindrical, covvenes o0 oo fh dertiffies,

=3 + "+ Follicles woody.
{ Leaflets thick corinceons, lange ; follicles about 2 in. long, s vewan vn i vowss o OF gradie:
1 ' 1. C. srrcrormynrus, Kurz MS,

. Hap. ‘Tenasserim; also adjoining Siamese provinee of Radbooree
(Teysmann).—FL HS.
2. G sEsumrpecaxpnus, Jack in Mal, Mise. 2. VIL 39; HE Tod. L
A B S
Hir. Tenasserim, Mevgni (Griff) fesfe FHE —F1. TIS.
&. € Guorerooen, HE Imd, TL TT. 52,
Ham  Tenasserim, Mergui (Griff.) teste HE
4. 0. raxtevnares, [oxh, FL Ind. TIL 139 HE Ind. Fl IL 527
Ifanm.  Chittagong (Hoxb.).
% Hooker calls this a climber, while Roxburghe states that it is h|:]l'|:4..
timber-tree,
~ 5. O crenosrs, Wall Cat. 8541 ; Hf. Ind. Fl, 1T, 52
Har. Common "l]l..l]I-'7 the outskirta of lI‘r||:|]|'_' Wl fore szfa, 4]; soptodd o

. “yas, along river-banks, ete., all over Burma, from ¢ IJILt-If_.;{:H:__T, ez, and Mar-
talan to Tenasserin, up {o 2000 feet elevation.—FL _g'-.ipj', _Mn:,,' . I M:L.'I-',
June,

G, C. arrronios, Wall, Cat 85337 ; HE Ind. T1 1T. 53,
o, lrl..‘iL:I.:‘?:..':I'illlr Moulmein and Tavey (fesde ).
25



216 8. Kurz—Contribufions towaerds a [No. &

Unknown to me, and apparently not  sharply distinguished from the
preceding, ‘ =y
7. C. araxols, Jock in Mal. Mise, I'T. 7. 40; Planch, in Lanm®
XX1I1. 429 ; HE Ind. FL L 55, : s
Han., Tenasserim or Andamans (Telf) deade HE,

Cnostis, Juss, =
(‘n.-r.a:}srr'.'ar.ls r‘:,l" ﬁ}-r_r'r'."r-;;‘

A seandent shrnb ; sepals a line long ; leaflofs wsunlly opposite, coee saes . platautha,

Ervet small treo or sheub ; sepals 2 n]ill.. lomg s flowers long-podicelled § leafluls ofton
S T T £ T R R e e e St el T

1. €. rramasmina, Griff. Not. Dicot. 438 (. folivss, Planch. MS.
O, famines, Grift. L. c. 4533 t. GO5. f= 8y

Han, Frequent in all forests, especially the tropieal and moister
upper-mised ones, all over the Pegu Yomah, and from Martaban down to
Tenassering, up to 3000 fect elevation—FL RS, ; Fr. HS.

9, . narenons, Griff. Nob. 1V, 482 (Howrea dasyplyplie, Blig.
Suppl. FL Sum. 528 ; C. igres, Planch. MS.).

Hap.  Rather froquent in the tropical forests of the Andamans,

Ellipanthus, HL
Conspectus of Species.

® feaves globrows o wenely so.  Follicls glodrons it i,
Leaves and potiole glabrons, the former 4—6 in. long, nerves beneath very slender,
ool eslupdiallies, )
Petiole and midiib beneath pilierulons ; leaves 2—3 in, long, nerves strong Leneath, I
v o o Melferds
* & Loapes pechescent o fomcatoss beneath, Follieles alebrois within.
Nerves beneath very slender ; folliclos 132 in Tong, v ee sivvaaninas E.
. I. caroruyrLus, Kurzin Journ. As. Soe. Deng. 1872, 305 ; HE *
Ind: FL 1L 55. .
Hin, Frequent in the tropical forests of the Andamans.—FL May ; ]

Fr. June, July.
2, E, Hieerr, HE Ind. TL 1L &5, .
Han Tengsserim or Andamans { Helf).
8. I, toumesvosts, Kurz in Jouwrn. As Soc. Deng. 1870, 305 ; HE -
Ind. FIL. IL 56 ¢
Hap. In the {ropical forests of the southern slopes of the Pega
Yomah above E;.'th;_;nr_lll : Tenaszerim.—FL. Jan. 3 I'r. .:ll-Iil'l't'h, t"l.]li‘.
LEGUMNINGS.AL
Conspectus of Genera. ;
Subord. 1. Eu-Leguminose. Flowers more or less irregular,
rarely almost regular and in this ease the stundard-petal slightly larger and
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innermost in bd, Petals imbricate in bad, Stamens delinite, variously
conmate or rarely free, .
Tril 1. PAPILIONACEA, Uppermost petal (standard) outside
in bad.
& Stamens free fron the bese ov slightly connale al the very base
only.
it L. SOPHORE.E.  Linvoa llillllui--]_\.‘ I=—1any=foliolate, Poda indchiseont
or dehizeont.
* Frvres simple,
Davaeovsies.  Buncts, and bractls Inrge, ||'||:|_lll:=i.t11 purzistent.  Calyx-teeth very
short.  Pads comprosad,
& & FLoaves piverte.  Draels ond Sroetlets sueally, deeiilivons,
Formora,  Pods moniliform, tendto or wingod, nsually  indchiseent.  Arillus none,
Leaves withont stipulets,
thoqosta,  Pods move or less woody, turgid, dehiscent. Arillus momi, but the
soeds waally bright red-coloured, with a Black hilam. Leaves without stipulits,
Anmiranni.,  ods feshy-corinceons, shord, deliiseent ; arillus crimson, enveloping
the whole seeda. Leaves with stipulets,
Sulte. 2, PODALYRIEE. laogves simple or digitately compound.  Otherwise
as in proceding,  (Chiofly Anstralisn plants).
W 2 Slaimcis variowsly wailed {nto o tube, or into a slit sheath or
inte tiwo separate sheaths with the vexillay stowmen free or aduafe.

+ Pods jointed, dehiscent or not, very rarely obsoletely or not
rjﬂinte:'l, in which eaze the valves arve usually marked with transverse veins
or lines (in a few genera the pods consist of a single joint).

Subie. 3, HEDYSAREAE, Characters as above. Leaves offen pinnalely 3—I-
foliolate, rarely pinnate.
® Stauwis waited tate @ siigle slit sheath, the covitfary 100k one free,
» Ovules solitary, T'ods 1-jointod.
Lerropesuir.  Pods dehiseent. . Flowors in terminal, head-like racomes,
Lesvepeza. Pods indebiseont.  Flowers elustorad ov in ragemes, nsually axillary,
w2 Ovules 2 ormore.  Tods 2- or more=, meely( by abortion) 1-jointed.
0 Tods not jeinted, compressed or inflated.
J 1 Pod inflated liko thatl of Crofolasie.
Prewoerons,  Ierbs with pinnately S-foliolote leaves ; flowers in racemoes.
1 T Pod compressed.
Ovoemis. Pod constrieted botween the jointa. Flowes fascicled fvom the old
witd.  Stamens dimorphous, the alicrnate oncs glind-beaving.  Trocs.
Peevpanrnnrs. Poda flal with striight sutores.  Flowers din terminal racemoes,
Flerks,

0 O Toda distinetly jointed,
A t Dod-joints in a line, not folidad up.
Drssyopmoy,  Pod-joints flal or slightly convex, dehiseont or indehiscent, Koo
cimis ferminal or axillory and terminal,  Teaves 3= rurely 1-folicluto,
Avvscanrrs,  Pod-jeints more or less turgid,  Calyx deeply divided and almost
glumaeeons,  Leaves often 1-fuliolade,

-
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Mpeeorvs, Tod 2-juinted, Tetween uneinnate-subntate Deets, (he pedicels nleupt=
Iy deflexel from the tips.  Taaves simple,
t+ + Pod-joints folded -,:1:|,l‘||.'|1|_|1| the other.
Lovner, Calvx enlavged in freudt. Flowers in meemes, Lenves 1="1-folinlato.
Tramia.  Calvx not changad in fenite. Flowers in meemes,  Toaves #—1-fuliolnte
or pinite . —
& Stamens 10; wlf wwdted fota o sfugle tibe or (it 2 separate shenthe of & eoeh,
% Btamens all nnited into a single complete tube,  Anthers dunorphans,
Ansomee, Calyx-tubo filiform, the 4 apper-lobes united, the lowermost thin and
froo. Petala and stamens insorted of the wouth of tho calyx-tube, Thod mpeming
under the seil.  Leaves aleuptly pinnate,
Fonxty,  Colvx-tulic short, Dod 2—6-jointed, murieate. Torhs, the lonves digi-
tately 2—d-foliclate.
x x Stomens united into 2 soparate sheaths of § each,
4+ Pod twisted within the ealyx, '
Sarrima. Calyx  Z-parted.  TMerks with olbewptly pinnate leaves, the rachis
gading in a bristle.
+ + Pod straight,
Grizzieris, Calyx dooply 2-lipped, the upper lip entiro. Herbs with abrupily
pinnate leaves.  Pods 1—2-joined, indehiscent,
Escnvsomese. Calyx 2-lipped. Herbs, wavely undexshrubs, with unpaived-
pinnate leaves.  Pods many-jointed.
Ouyocanrra. Calyx  §-toothed. Tod-jeints lengitudinally striate or ribbed.
Ehrubs with unpaired-pinnate leaves.
+ + Puods not jointed, very rarely 1-seeded.

Sulte, 4. TICIELE. Peliole terminating in a bristlo or tendril. Leaves als_:"T

ruptly pinnate,
& Seauens 10, enited difo o stingle slit sheatk awith the tenth verillary oie free,
s Leaflets toothed. Wings freo from the staminal {ube,
Cicer. Wings free.  Style not bearded at thoe apex.  Pod inflated,  Funicle fili-
form,  Erect herls, i
»x = Leaflets entive. Wings moro or lesg adlhering to the staminal tube,
Vicra. Stuminal tube obliguo ot the mouth,  Style puboscent, or bearded al. the
apex, Owvules usually numerons.  Ereel or bwining herbs.
Lrxs, Staminal tulié obligue at the mouth. Style filiform. Owvulos usually 2.
Erect horba.
LaTayres,  Staminal tube truncate sl the mouth.  Style flat, or dilated ot tho
ppex. Pods more or less compressed.  Lroet herba,
Prava.  As procoding Lot etyle triguetrons and dilated npwards.  Pods dnrgid.
* 8 Stomcun ooy 0, alf soiied into @ sigple ol shonth,
Annvs.  Style not bwarded.  Pods compressed, chombered within,  Climbing un-
dershrnbs,
Subiv. 3. PHASEOLEE. Petiolo withcut lendril. Teaves usually pinnntely
d=fulivtute, very marcly unpaived piunnte.
" Lwy'lr'.'id' weod resiages-dol fed Seavath,
#  Stamens united into a it shenth with the 10th vexillary one free (or
raroly shortly adnate) .
+ Nodes of the infloreseonee not tumid.  Stipules and Lracts con-
spicugns, persistent,
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Crironin,  Telals vory mmoqual in longih, the stondand narrewed af the base, nod:
at the npex,.  Calyx-tube cylindrical, Tonger than the lobes,  Erect or climbing lwaks
or undershrubs,

Spvrests, Stele Alifoem.  Calvx-teeth distinet, tho 2 upper onea connate.  An-

\"\.ﬂn-nn vomform,  Duiots poersistent; strinte,
W Draasin, Styloe dilated at the mididle. Calyx-tubo eylindrieal, obliquely truncate

at the mouth.
+ + NWodes of the inflovescencs tumid.
t Stigmm terminal, eapitnte,  Stvko beardless.
O Anthers all conform.
§ Twining or ereeping horba,  Poefals equally long,

Ganaetia. Calyx 4-toothed {the 2 uppér tedth Teing united into one).  1od
valviodd,
Ginowa.  Calyx S-toothed, the 2 upper toolh frees DPod lincar, Z-valved. Seels
strophivlate,
§ § Trecs or woody elimbors or shrubs,
_ Duorea. Pefals equally Tong. Thoe 2 upper ealyx-teeth free. Tod indehiseont,
1-goeded of the mpex, the sterile basal part much dilatod and fat.
Ervruersa.  Potals very uncqual, the standanl exeeeding the keel.
O O Anthers dimorphons,
Mrersa.  Petals very uncqual, the keel execeding the stindand.  Woody climbers
or twining undershrubs,
T 1 Stylo bearded.
O Stigmn obiique,
v § Free part of Alaments straight, alternately shorier.
i - Twining horls.
' Pacnyremzrs, Kool not _-.l..i:-.||_'|_'|." twizted. Siyle flat LL'|11.'-':|1'-1:=‘ {h blig!:llt almost
glohose on the inmer face.  Pod transversely lined hetween thi sucids,

Vicwa.,  Kecl not spimally iwisted, Vlunt or prenate-beaked.  Style filiform.

§ § Freo part of filaments onee or rarely twico gpirally
tisfind.

Prasporrs, Reel spiml. Stylo fliform.  The 2 uppor ealyx-teeth, or all, shorter
than the tube.  Hilem oblong or shortly otbionlar, Twining or ravuly almost crect
hierks.

0 O Stigma terminal,  Free part of flimemts straight.

Dontciios.  Keol not spirally twisted,  Stylo fliform, minutely ponicillate arvind
tho minute stisma,  Twining or mn Iy subivect herla.

Lappan,  As precoding but style thickened upwads, bearded down the inmer,
edge.  Twining or suberoct horbs,

% ¥ Stwmens all united into o l’.'l.-1l'l'i_-1:.'t" fuhbe.
+ Nodes of infloresconcs tunid,
. Cawavania. Upper-lip of ealyx projecting. Style beardlesa or |~.~.|$.- hearded,
o irdehiscont or Inte-dehiscing, the upper sutare thickened or nurrowly Swingel,

Pagrmoeanrvs.  Pod d=pornered, ngitudinadly d-winged. Stizrna nlmost glubiose,

demsely vl nte-villons.
Dioctes,  Upper tecth of calys not prejeeting, Tod oblong, turgid, indchiscent,
the upper subese thickmed or Zowinged,  Anthers dimor hons, -
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Upper tocth of calyx not projocting.  Pod linoar, fatfish, o t-lh}' -
hiscingg many-sodid.
+ + Nodes of infloroscence not tumid,. Stipulea nnid bracts minute,
devidinons,
Trvuasxvs,  Colyx-looth frec. Albemate anthers aborlive.
Guryetse.  Calyx-leeth free, the 2 upper ones more or less connale,  Anthers sdl
fertile and conform.
# & Leapictz mere or less eonspivaonsly vesinose-dotfold Seneath,
+ Chvules 3 or moro,
Dispanta,  Pusls plain or slightly torgid, often fuleate, nol deprossed bitween this
olzoletely strophicled seads.
Arvrosia, Dl tramsvorsely deprossed or lined betwoon tho secds.  Arillus rather
lurge, groovod.
Cagawvs,  Pod transversely dopressed betwoen the seods.  Arillus or strophiclo
ToE,
+ 4 COvulea 1 or 2,
®»  Funiclo arising from the contre of the hilum,
Cyrisra. Calyx accrescent and leafy, scarious-membranons, the lowermaost loba
Tnrgost,
Ruvxenosta.  Calyx not nccreseent in fruft.  Pods compressed.  Leaves pinnates
]1'\.' S=foliolate.
Fremmota,  Calyx not acereseent in fruit. Pod twrgid.  Leaves digitalely 8-
foliolate.
x % Funiclo arising from the extremity of the linear hilom,
FErmwseua,  Pod tranaversely depressod.  Erecet herba with  axillsry  {lowers.
Leaves (in Ind, sp.) simple. = oy
Subtydh, 0, GENISTEE, SBlomens usually memadelphons, ihe filaments nol dis
Titioil upwinls ;. anthers w=ually allernstely longer and bnsifix or ;|'|-.'.:|.'E_'.' so, the othirs
smaller and verantile. Loaves digitate.  Pod often inflatel
® _luthers divworphons,  Reclepetals frmly coliring.
Crorvataniy,  Keel beaked. *Pod turrid or inflded,  Flowers in terminnl or
loaf-opposite meemes.  Merbs or undershrubs with simplo or digitately 3—7-lulielain
lomwea,

Pmotnoris. As preceding, but pods much compressed, Leaves digitately 8-
foliolate.
¥ O® Adathers wiifori,  Reelpetal Kopdly colicring.
Rormia,  Anthers small. Pods follicle-like debiseing, Torbs,
Subteid, 7. LOTETR, Stamens vsually dindelphous (2 + 1), the flaments dilated
upwanls, Logves digitately or pinnately compound.
& Leagdets guite cutive (Lotem),
Lotvs.,  Potals adnste 4o the staminal fube, Kool beaked. © Pod 2-valved,
Leaves pinnately d-foliolate.
Pavocneres.  Petals decdduons, free from the staminal fulse, the keel sather acufes
ol 2-valv®, Flowers .--.r1i1:|l':." o in poor umbels,  Leaves diHit:ih']}' defolinlati,
& * Fefua of feafiets wanally produced {nbo wnrgined tootdifety,  Ledves pﬂlﬂrfﬂfffy
defulivlnte,  KNecl-pelal Sl w
x Tod .'-.]-:il.qu_'r faleate or cireinalo.
Meproagi. -
# % Pod straight or nearly so.
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Latl] =, Bore— Conde it i

Sultpid, 1. CASSIEGE, Laaves nnpain 1'I".; or nbruptly pinmete,  Sepals froe to

® Tetals afl developed, |

3 imbricate. Stamens =10, Leaves abrupily pinnate. ’l‘sx----L,/‘* i

tho disk, nsunlly imbricate,  Ovary or ovary-stalk freo,

o 1—2 ariael widsiiefe
gnthors 2-rimoze, Bopals imbaieale. Pad {urgid or

atred piomate.  Trecs

aine by longiindinal slifs.
HINIEE. Leaves simple, 2-loliclate or simply pinnate. Calyx
sepals free to the disk, nlaieate or valvate.  Owvary-stalk wlmite 2

1o the calyx-fube
® Lent
Bavnisis.
Leaves palmately
b % Teaver al

% Colrx-fnks

+ Py
Higpwickis. Sepals 8, much imbrieate. Stamens 10, all perfect or I—35 reduesl

. Pod flat-comprosscd, 2-valved af the apex.  Leaflots in 1 e severl

.

Iy free.

T

aid move or fops B-loled, o 2

. (Eun-Dauhingm).

unequal. ~ Calyx gamogepalous or valvate, Tods deluscent.
my-nerved,

phwaate,. (Amherstica).

short, the disk basal or ne wrly 5o, fOynemelived,)

nono.

+ + Pelals & or fower.
. Bopals 4—&. DPetals & imbeieate. Stamena 10 or many, Tl
cnt or turdily dehiseing. Teafletsin 1 to many paira.

¥ Disk at the top of a prolonged ealyx-tube.  (Eu-_Lakorativaf.
4+ Petnl 1—5.  Treea.
O Calyx-tube rather shord. Petal 1.

v or ucarly so, often cchinate.  Petnl seasile,  Stameny

m perfoct, the rosl eastrato or reducod to flamcnts.
Lenfteds in 2—3 pairs.  Sceds arillate.  Pods woeody, echinate,
Q0 O Calyx-tule clongate.
1+ Telal ome.
Panvnga.  Calyx-sepments 4, much imbdented.  Tidal shortly elowed. Stamenas
10, 7 of them h

nminodes,  Loafllolsin 2 or more pairs,  Secds arillates Pods fivmly woeody,

~Il]‘l connate, the rest enlin I."' reduced or 2 of them n |||'|--|,1|1_.-.l Ly

AVERL

epntA. Cnlyx-sogments £, much imbidealed:. Tolal elawed.  Stamens 3-8,
with: or withont a fuw minnte staminedes, Ped luvge, woedldy or corlbeuis, »

l'||-'.
Suwds not arillate.  Loaves alooptly pinnate.
Fof Detals $3—35,

Tasmanisovs.  elals 3, with the rudiments of 2 others, Biamingdes fs -.-‘ull-!ik--,

indchiscent, th avid

Stamens ngnailelphous, enly 3 of them develops TPod tnrgid,

ILSAT] |.-||_!:-_1.'.
AMHERSTIA "winls 8, 3 of them t,:_.l_'!:.' --]-l..“_‘n lomer, and like the lowermaost I‘i

ety very brood, the 2 ethors minute or rudimentary.  Stumens dindelphous (9 + 1.

1

+ 4 Luliag ona.

- g || .t % . e (s T L R 1. 4 ks
Banaca, Hepala 4. Biamens §-—=9. TPuls corimgeons, 2-valved, Trocs,
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Subteit, 3. BUCESALPINIE R, Leavos nsuully abiruptly bipinnate.  Sopals (o
to the disk, vilvate or imbricate,  Ovary or ovary-stalk five.
= Sepals valvale ov nearly so.  Troes.
e & Pomoraxa. Dod 2-valved, flaf, corvinccvus, Lfwves bipinoote, the leaflots all
developed. Unarmed.
Parnmssoxia,  Pod turgid-moniliform, indehiseont.  Petiole very short, spine-like,
with 2—4 much clongato pinno of minute and often quite'roduced leaflets,  Armed.
x » Bopalsimbricate. Troees or woody climbers. &
+ Climbers, nsnally armed.
Cesarrmsid.  Pods not winged, indchiscent or 2-valved, sovierl-seoded.  Stigmo
small. :
Prevoronon,  Pods samarcid, indehiseent, the upper ond produced into o con.
spicuons wing-like appendage, 1-sceded.  Ovary l-ovalod.
Mezoxernox., el flat, several-seeded, indehisecnt, the upper suture extonded
into 4 wing. Stigma small,
k. + + Erect tvees, not armed,
Perrormonvat. Pods flat, soveral-seeded, indehiscent, both sutures extended into
o wing. Btipmn peltate. Blameons 10, froce, B o
Acnocarers.  DPods as in preceding, bat indeldscent and  winged ploong the upper
sature only. - Stigmo minute. Pelals narvow, nlmost equal.  Blamens 6, foed,
Subord, I Mimosem. Flowers regular, the petals valvate in ad,
free or more usually united into a shorter or lomger tube. Stamens
definite or indefinite, free or connate.
il 1. MIMNOSEA,  Stamens delinite; usually 10 or 5, or twice as
"% muny as the petals.

Subteid, 1. MIVNOSEE FERE. Anthers glond-tipped or nol. Stanens free,
X »  Calyx valvate in bud.
& Awuthivs gland-figped,
* Flower in zpikes or mcemes
Apexasriris, Pods 2-valved, often fuleate or clveinnte, tninsversely chiamlbaoed
between the seeds.  Flowens i spikes or meemes.  Ercot trees,  Leaves Tipinnnte,
Esrapa. Pods large, the indehiseont joints’ separeting from  the  pivsistont
thickened sutures.  Flowers in spikes,  Tendril-bearing  woody  climlera.  Leaves
hpimnate
x o Flowers in oblong or globose Tieads.
Werrexma. Pods flut, 2-valved, thin coriscoons,  Flowers in dense honds,  Ereot
larts.  Lasives hipinnate. -
i = & Anthers nol gland-tigped,
® Pods more or loss jointede the joints receding from the perstslont
Enlures,
. Mrvosa. Flowers in dense spikes or heads. Bhrubs or herbs, with hipinnate
Leaves,
¢ x x Pods continuons, not jointed. E
" + Valves of poll charfacoois or thin coriaceons,
N Dessanruvs, Pod flat, neorrow, 2-valved, Stigma clavate,  Herls with Lipin-
nate leaves.  Flowers in heads,
LivcEexa. Pods fiat, rather broad, 2-valved.  Stizma capitate. Shrubs or small
trecs with Vipinnate loaves.  Flowers in globose hoads,
24
-
-

i
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+ 4+ Valves of pod thick aml woody, faleate.

Paugr, Stamens 1O in neotors redueed (o longe flaments, Flowers in large
long=podunclel hoads, the lower ones nenter, the upper ones forlile, Trees wWith

Xvian, Pods woody, tandily dehiscing, Flowers in globose honds,  Trows with t
bipinnate leaves, ! s
Subtedh, 3, PARKIET. Calyx imbricate in bud.  Stamens monadelphons, ‘,_./. 4 !

Bipinnate loaves.
Teik 2. ACACTELE,  Stamets indelinite, Iree or connate,

Subleid. 3. ACACTEE FERE. Stamoens froc.

Acactan, Pods vavions, dolfiseent or oot Flowers in hoads or donse gpikes,  Troes
or shrulis, somutinees climbing, with bipinnate leaves or the leaves redueed to phiyllodi,
armed or unanmed, :

Suberih, 4. INGEFE, Stamens connote,  Flowers in heads or densc spikea,

% Secds weithout oo arillus, but on bo

sger or sherter fitkicles

Avmizzia, Pods stmight.  Trecz with bipinoate leaves,

Pronecorosicd,  Pods more or less circinnate or cochleate. Trees or shrubs,
girely elimbing, with bipinnate leaves,

Carniaxona, Pods more or less faleate, with much thickencd suturcs. Tiees or
shrulss, with bipinnate leaves.

& & Sy ool

Ixca. Pods variously

pim*:-.i-. limves.

R —————_—— T ] ‘.H"

arifliate.

circinnate or cochleate. Trees or shrubs with simply

Arillarin, Kurz,

J_‘-

1. A. moBrsTA, Rurz in Journ. As. Sov. Beng. "1578, 71. (Sophora
rolusta, Roxb. Hort. Bengh, 31.; Wight Icon. t. 243), \

Hab. Not unfrequent in the tropical forests of the southern slopes ! i
of the Pegu Yomah (aliove and about Rangoon) and in Upper Tenasserim.—
FL Apr. June.

Sophora, L.

1. B. roumestosy, L.sp. pl. 538 ; Roxb. Fl Ind. IT. 816 ; Miq, FL
Tnd. L. 124 ; Bth. in Mart. FL Bras. Papil. 314, t. 124 (8. eccidentalis,
L. 1, ¢.; Bot. Mag. £ ﬁﬂm‘l}

Hain. Not unfrequent in the beach-forests of the Andamans; also
Pegu (Brandis).

Lospedeza, iﬁvf_-
Conspectus of Species.
. Elsieere on Erillary elmest soasile clusters,

Ap l:n_g'n«-.-il Eilve Ty & k-

ry 7 Jenflitd Hnar-cumontog oo vie v dihe o e L SRR,
5 % Fhncers i exsllary aod Tl vaornses wft

x ALl parts démsely and softly pubcscent ; bructs deeldnons,
Scfily tomentese; maoimes obnst and eswile; ealyxdecth wlmest fliform and

i ecllected dnlo ferminel paniak {:

T 5 i e e A A LS B R B A b P i
x x Hronchlets and umds of loaves approssedly grvyish poberulous;
Racemes glandular-pabocent ; bracts persd
Wacvmes tawny pubescent, not glandular; bracts deciduois, ooy vees oo Lo pareifor,

LEE, swrs swrs pwnsrr arans v e et HCORE.

o
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+ + Valvesof pod thick and wooldy, Dunleate,

Nynia, Pods wooly, tandily debiscing, i".||l|1|'1 v in globose heads,  Trooes with
Fipinnate leaves,

Subdeid, 2. PARKTEF. rn]}'x imbricate in bwl,  Slamens aenailel o=,

Papriy, Stamens 10, in veuters nedueed Lo long  Olsents. Flowers in ln
lomgr-peduncled T ads, the lower ones neuter, the upper ones ferlile.  Trees with
Tipinnato loaves. :

Tirh. 2. ACACTEAE,.  Stamens indelinite, free or connate.

Subteid, 3. ACACIEE TERE, Stamens fiee

Acacta. Pods varions, dehiseent or not. . Flowers in homids or dense gpikes.  Trees
or shrubs, somciimes clinnbing, with T dpinmate !l. aves o the leaves redoced 1o pliyTlodia,
urmed or unarmed.

Subfrib, 4. INGEAE. Stamens eonnnle.  Flowers in hoads or dense spilies,

® Reds writho

tan arillis, bt on longer or shovter foniclea.

Arverzzia, Pods stright.. Trees with bipinoats Ieaves.

Prnecoromuy, Pods more or loss circinmate or cochleate, Trees or shrols,
girely elimling, with bipinnate loves. )

Carttaxona, Pods more o less faleate, with wuch thickened sotuves,  Treos or
shrules, with bipinnate lenves.

€ = Seeds conapiciously erillate.

[xaa. Pods variously circinnato or cochleate, Trees or shrubs wiih simply
pinnato Toaves,
Arillaria, Kurs.

1. A. mopvsta, Kurz in Journ. As. Soc. DBeng. "1873, 71, (Sophora
robusta, Foxb. Hort. Bengh. 31, ; Wight Tcon, £ 21,._;}_ I|.

Hap. Not unfrequent in the tropieal forests of the southern slopes
of the Pegu Yomah (above and about Rangoeon) and in Upper Tenasserim.—
FL Apr. June.

Sophora, L.

1. 5. moumesToss, L. sp. pl. 533 ; Roxb. Tl Ind. IT. 316; Miq. FL
Ind. L 124 ; Bth. in Mart. FL Bras, Papil. 314 6. 124 (8. occidentalis,
L. L ¢ ; Bot. Mag. t. 3390).

Han. Not unfrequent in the bench-forests of the Andamans; also
Pegu (Drandis), :

Lespedeza, SJJ'L-FL.
Conspectus of Speeies.
* Finrers v daillary aluwosd scssile eluslers,

Appressed silvery sill-hairy ; leadlots linear-cunontbty, oo v e e awe e e el BECERR,
& ¢ Fiswers tn axillovy and ferainal vacenes often oollected dnte fermined pemiclg.

= All Emﬂr,'ﬂ.r naely and softly pubescont ; bracts deciduons, N\
Boftly fomemiose; mcemes robust and sessle ; ealyx-ecth almest Oliform and
FEUIOBE, ' awisan s nubnnnan daviansn arrsnr P e A P T T

X % Br.mchh its and underside of 11."'I."rl-‘| L]*]nnaa-.lll} groyish puberulons,
Bacemes ghltl;lu-'l-u spbeseent 3 Loacts porsisfent, sovsvras sssranaienne wey i decnra,
Tincemes tawny pubescend, not glandulir; bracts declduous oove vens oons Lo pareifforn,

L)
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l. L. semroea, Mig. Ann. Mus. Lugd, Bat. ITL 49 ; Maxim: Syn.
Lesped. 42 ; HE. Ind. FL 1L 142 (Hedysoram sericenn, Thbe. ¥Lo Japon.
50 L.ocwnents, Don. Gen. Syste 1L 307 ;3 Hedysorwm juncenn, Hoxh,

¥ FL Ind. Bat. 11T, 362, non L. £.).
Han:  Ava, Klakyen hills, east of Bhamo (.J. Anderson).—FL hlay.
2. L. prxeronvs, Kwrez in Journ. As Soe. Beng. 1573, 230 and 1, ¢
1574, 184 sub, 13, . .
Haw. Not wnfrequent in the drier hill-Forests of Martaban, at 4000
to GO0O0 ft. elevation.—FL Fr. dMarch.
Allied to L. tomentosr, Sich.
3. L. peEcora, Kurz in Journ. As. Soc. Deng. 1873, 231 : 1f. Ind.
Fl. TL. 141, ]
. Hap. Frequent in the drier, especially the pine-forests of Martaban,

at 1000 to GO0 fi. elevation.—FL March ; Fr. Apr.

Allied to L. erioenrpa; DO,

. L panviFLomra, Kurz in Journ. As Soe. Deng. 1578, 231 ¢ Mf
Ind. FL. 11. 148

Hap,  DMartaban hills (Nattoung), east of Tounghoo ( Revd. F. Mazon).

Allied to L. elliptiea, Bth., from which it differs by its mueh sinaller
flowers, its subulate calyx-teeth, the different vestiture of its inllorescence,

= amd its deciduous bracts,

r Pycnospora, It Dr.
1. P."mepvsaroroes, RBe in WA, red. I 197 ; Bth. F1L Hongk.
01 : HE Ind. FL IL 163, (2. nervosa; WA Prod. L. 197).
Hap: Tenasserim (Helf. 1513).

Peeudarthrin, WA,
1. P wviscipa, WA Prod. I. 200 : Wight LIcon. £. 2586 : Hf. Ind. FlL
IL 15t (Hedysnrwin viseidwm, L. Syst, 111 SUG; Rozb. FL lod. 1LL
860 : Deswodivm visefdwm, DO, Prod. T1. 316).
Han. Upper Tenasserim (Faleoner; Grill.).
Desmodinm, Desv.
Conspiecius of Specics.
A DrmscesTia, Pod-joints dehiscing along the ventral snture.
Stk 1. Ploavvodelinm, DC Pod-joints dehi=cing along the more or less indented
/,u-tm“ diut;!]l’_1_1}' _n';,]:;..r..{u_--] or continuons and the sepration indicstod ]_l:,' - transverss
lime only,  Imflorescence in a voung state conspicususly imbricato-bructed.

% l'.' i AT brocts  deesdioviis, fi.-n'.l‘ vopfiimons, he J:l'rJlilf.!. werrked ailyf ﬂy Fraiitree
Hugs, Erret shiriuhs or hevba, -
Shitl, the Ieafluls one-colonrsd ; dowers purple; pod-joints about 24 lin, leng by 3

Yroad, demsaly amid ahortlv hirsehe, e e s v s A e TR

-



226 8. Wurz— Confributions towanrds o [Ko. 4,

Aununl or bicnndal, the leaves as ofton 1- s 3-foliolate, with the 2 lateval leaflets much
reduced, leailets white-variogated § Gowers palo yellow, tuming pale brick-coloured ;

pod-joints about 21 lin, long and broad, shorily and spavingly hirsute, ., J. gyrans. |
® w Larernoat bractsal going fuforesecives more or fess puvsistent, Loele din= - -'i'!_

- tinetly fuisted, ik
Leavea 3-foliolate, the leaflctz clliptical to oblong; fruiting podicels cvect ; mice mes
0 L 8w M A R s AL A W T e T o A I heferocarpiin, \
Loaves l—3-foliolate, the leaflets moro™r less orbdenlar; froiting pedicels vefracted ;
racemes shorter than the leaves, ... ; S I T

Kidg. 3, Segatie, Walp, od-joints |,'|_|,]:|_|'\-|, ing |'|:|, T |I|r 1I‘l‘.kl.  more or less indented
suinre. o infloreseencs not -:'uw-]m notaly hraeted.
! ternduad aud apillory vecesves which aften form fermi-
pneieles, it .'rnr firrhe.

EStema and underside of leaves sparingly and "pj_lrr.'sétiu}' greyish pubescent ; panicle

€8 TR MMy fdoirer

glandular-pubrnlons ; pods glabreseent, ceeenanataann vave sans D obfomgan,
Btems and peduncles spres |1l|_rﬂ11 tawny pilezo ; ]u'l-.i'x tawmy pilose, ..ous D, wrricans. 'z
“ = Flowers foar, oniffavy or o fafeopposed raoges, LProsteate or diffise feits,
Flowers in leaf-op ]-.._-.~_.~_-..I AL .].\l.1|+.11_-l_', terminal ?IIII[!]L or hn'nc]ml racemes ; leaflots
vory emzll, e - a T s T -l-nr,ru’yn"-'m-n
Flowors nsu .]_|~. vellowish, l.-.' 1_| an ;]rmngn or r-hn:.::l ':u]l iry peduncle which is
longer thatt the 1eaves, .oooeisncvnssnnans sarronss roennsanin vevs Db replans
Flowers usually purple or rese-celoured, by 1—G in tho leaf-axils, ...... I, drifleriin,
B. Ixpemscestia.  Pod.joints not dehiscing in any way.
* Flowers in terminal and axillary vaceies oftea collected into
panieles.  Brocls gimall, deciduons oy rarely persistent, T
Subg, 8. Ewedeswodinm, DO, Bheabs, undershouba or herbs, the leaves 1—3-
foliolate ; petiole not winged. DPods various, miny-jointed, the joints variously shaped, '
bt nover quite squard.
* Pods wnd crary quite glabrows, the feints wmore or less decply indented on the
loicer sutiee, the basel one very shortly stulled,
» Leaves simple;, broader than long, oblate to reniform.
Flowers 3 lin. long, eky-bloe, on capillary g]:lmin]:tl‘ pedicels 1—1% in. long ;pod-joints
deeply indented st the lower sature, ..., P S T R L
Flowers semnll, white, on podice® 11—2 lin, '.If-n s Iml prlm- -|:| rhtly indented ob the
lower Bufurty ouvs vonines e e e U S e I vewiforaie,
w & Leaves oblong to ohlong.laneeolato,
Leuves simple, or tho lower ones S-foliolste ; racemes slender, in diffuse terminnl  pand-
cliés ; pod-joints elliptieal, 2 lin. Iomg by 11 beoad, oos ooniiea IV, sbwtipuilacerin,
-

& & Pods and overy vorieesly ofsdled with _.-,a.n':.-.-.n:"n'.f.-l. i :g'f:u."l'.l'g'x.;r‘ ﬂ--"i'ﬂl'_')’-'ll{ or
hoaked fairs.
# Ped-joints 4—3& times longer than Tread, or if shorter elalk-lilke
narrowald nt tho lese,
+ Pod-joints pediesl.like nnmrowed of alrophly  comstricl ad at ”M'.L

Teise, srcurifiam or crescont-shngead, pubeorulons, \
0 Pod-joints crescent-shaped, sbruptly constricted al hoth ends. -
Loa®es oblong, seute or blunt, strougly parallolmorved ; pod-joints broadly hmate, .

tumid and enly 2 lin, long, corfaceons, the hasal gno refracted on o stalk 2 lin,
long thickined elub-like' at the 06X, 0 ormninrrsranse evernesr Do CORETRINHL

.
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Loavea divarieately obeordate: pod-jointa memlaanouns, broadly lunate, aemte amil

divaricate at both ends, vorv flat ; spreading or tmiling horh, ... FL adeoedudin.
(Y] 1’-.l-|.-li--i.‘:'.1.| seeariform, the sl one long-stalked,

liny,

v Calvz aboul o line, the cotolla & lines long ; stalk of ba=al pod-jeint about 1
1 e S e R SRR

Culvx and corolln half the size; stalk of basal pod-jeint slender,
- v I pod Tttt
+ + Puod-joints truneate at both onds, obleng to Lnear-oblong anil

) ]'. .-J|||" atoly d-foliolate.
Pod-joints only 13—2 lin, long by J lin, broad, densely hooked puberuloas, not
I].IL‘I\JWL'IJ. at the ends, . sadEnaE s BB 4Essrras mate nAddERLE wewn L. recarvntan.
-0 Leaves simple, tho petic

Pod-joints 6—=8, § in. long, slightly narrowed ot both cnds, imgularly striate, shortly
glundnlnr- ]-a:]u. apemit 3 petioles Jonger or shorfer, ..vver vrnennss . lex,
Very noar the preceding, the petiole '-.-l:. ghort 3 pod-joints 10=12, alout & lin. long

nnd hardly o line bro
®  x Pod-jeints norrow, o8 long or only twice as long as hroad.

i, shortly glandulsr-polesoont, .. e e S T

+ Bhrubs or more LL-L‘..|1]_1' crect or spreading perenminls,  Pod-
joints wwually s lomgr a8 broad, more or less rotundate with
troneste cods,

O Leawves simple.  TPod-joints indented at the lower suture,

nbout 5 line long.

Perennial, evoct; slightly appressed-pubescent; meemes olongate and  very slender ;
pod-jeints sparingly and shortly hispid ; Ieaves neate, o nwedh (Ragpeticum,

Ad preveding, but diffuse, the leaflets broader and wsually Wund, ... .. 3 flecienio,

Bhrali, J-.'!I'n.q'].:l.‘ pubcscent ; racemes tomentoss, rather short and relust; pod-joints
densily and shortly grey hirsute ; leaves l'unt ............ T, Bartifidinnn,

0 O Leaves 8-foliglate, 1 l’ll-_]l nis '||\,-lll. o ling long and Troad.

Ercet shrubiby peremnial ; leadleds somowhat repand, glavecscent Bincath, neute or

acuminate; branchlets wmeost torete; pod-juints l.l. 1:.4\_1:. covired with hooked

e T P T e S e L, segieiz.

Dillise percnnial, the bsnches sharply 5—=6-angular; leafllets entive, Tlunt ; pod-joimis
spafngly coverad with white hookold stiff hairs, .00 ... ¥ .!.J d'iffiesiiin,

+ + Shrubs or woody undershruls, 1 ud-foints r|=|1.||.13. nbout

twico a5 long as broad, more or less indented on one or
both-sulures,

O Bracts of the young inflorescence
imbricate conts, very deciduous, Lut the basal ones nsually

earions nnd large, forming

retnsining persistent.

T Busal prad-joint sessile,
oroes se=sile or peduncled, vather short) pod-jeinta 11—2 lin, long and nearly as
brosad, indented on the lower suture, appressed hivsute ; branchlots shaeply angu-
_[a_'r often villons on the rormers, ... P P o fliribundum,

t + Basal |-.'iju1ul bhm-h Tt dis uu._ﬂ". u,,;l]-..-:l

Rapemes londer, long-poduncled, forming spreading torminal panieles ; pod-joints
] in long and 3 o broad, pubcrnk -ll.‘x,. alightly indented ; branchlots terete r
DWCRLEF B0y aiansanisans vesevans prsrparennns nnsnunes snnnes o ns b Hliefolivm,

-



335 B Kure—=Conteibudions towerds a [No. K
Racemes vory slonder and wsaally shorter tham the leaves, s ssilo or branched from tho
hase ; pesl= f,.i“|.. 4 hin. long by 21 brond, more or less indented ot (he lewer sature,
sparingly and shortly hirsute : brimehes angulir, cooor oo D, &
Racomes seasile ornearly o, robust, wsually axillavy or panieled by fho full of |-|l“
loaves s pod-joints 4 lin Jeng by 2% broad, grey-villons, much indented at tho-"
ranchlols mther € .
0 O Bracts of the voung infloroseonos introw, I:l'1'|".|-'_'cr:ll‘~', not
conspicuons gnd imbr ienfing [ Crfenrrin, Dl

T,

lower suture ;

Flowers L in, Iome, often in nxillary slenuider racemes ; pod-joints ollong, .||l'.|:||.l‘.' 4 lim,
Tong, ll.-.'rl‘-a.']_\ anid shortly hook id-h |i|.}'. thiz Deisul om .‘i'l.?-.l.kl.n‘l, e e ) .".-I|’.|-'.|'..-|_F'r.u'."..'....',
Swbgen, 4. Dosv, Slrule.  Leaves l-foliolate, the peliols winged.

Practs minute. Pods very flat, manv-jeinted, tho joints not or hardly indented

and almost sguare.

Branchlots shurply triquetrous; pods glabrous or pubescent along the sutures or all

1 R S I T L L R U B R oo 0 trigetrnin .

Flowers clistered or in sessile or peduncled z-.rra.'&f'-"a' in the axils

r_-.f".i."w Fr'-"rrw op in the wxily of bract-tike floral lonves,
? 5. Dhaidfrolehi
nmbels or clustors. Ex:_..[ minute or decidusus,  Leaves pinnately d-foliclaie,  Pods
G—1-jolnted, appressed pubeseot.
o JFuds siermally __ln_,--.m-'r.!'_ Uirdepshambe,  (Dicormn).

Flowers 1.1,- 94 o fewer clustered in the leaf-axils and passing into terminal leafy
e n s sdds Dferddemlaton.,

. WA, Flowors in dense sessile or poduncled axilhey

FELCOITICR, o'y ae e s s
—_ _p fx 2—a-lenly oeeasion m’.« 1 :| Jn.;..! r .S'I”-rn’-.- o fves {Dendrolobinm
Il'l':lllﬂ. l_llu t
Flowirs 11 fes =il clusters ; 1‘|I'|J. jlﬁrll.-l i.-F"I'I.'“]i.I‘ Tix KT, AR I |"'..'.-ll:'-'-'.l'n|'1':a.
Flowirs :111 1Llil1 o mmbils; pod-joints about 4 lin. !rm: ..... e I, wewdellinfnin,
i, G, Philindinm, Desv, Flowers clustored or umbellate, in the axils of
bract-like |_.:_ s floral lesves which are LvIIEI.J ately 2-foliolate, porsistent, sl prlancesd
distichously.  Leav ¢ pinnately $- or marely | Soliclate,  Iods 2—4-jointod.

Kuh

& Poda @ cent or eilloui-pashoscent,
Lonflets 3—3 in. lonr, acominate ; peds villowely pubestent, .oa vosaes oon D gratnde,
Loalicts 1—2 in. lomg, rounded or abnest retnsty. oo vondes PPt I 11

W 8 Tl .'lu'_..'.-.-.,.--. earorpd o the merrgid, =
Leaves pinnadely 3- or oo natonlly 1-feliolate, tha peticle only 2—34 lin. long ;. pods
_1.,1!1‘<_| s, I f=¥i i.]'l-'lE.. ........................................ I, J.'-'“rl'l'l" T i

1. D. eyromes, DC. Prod. 1L 326 Hf, Ind. ¥l Il 475 (D,
peewdo-gyroides, Miq. Fl. Ind. Bat. 1. 244).

flag. Frequent in the mixid forests, especially the upper ones,
the stony bed of streams, all over Burma, from Arracan, Pegu,and

chicfly in
Martalan Jdown to Tenasserin.- --] 1 Cloze of 1S, : Fr.o (S5

a D, ayuass, DC. Prol. 236 : Wight Teon. t. 201 ; HE Ind.
Fl. 11 174 (Hedysarim gyrnis, llml- Suppl. 8325 Jaeq. leon. rar. £
562+ ltosh. FlL lud I11. BET).

Hag Commen in all e af-shedding forests, but more especially in the
savannahbs, in grassland and amongst shrubbery of the plains, ascending into
il drier hill-forests and hill-pastores up 1o 4000 ft. elevation, all over
Furmal. from Chittagong aml Ava down to Tenasserim.—FL Fr. U5

-

w
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2. D nererocarevs, DO Prod. 11 337 (Hedyserum heterocarpiim,
L.sps ple 1058 Buom, FL Zexl. 117, 0 &3 £ 10 ; . polyearpim, DO,
L e 334; Wight Ieon. t. 406 ; Bak. in 'L trop. Afr, 11 165; HE Tud,

i i PO 6 B ot B Hedysarwm purpnrenm, Roxb, FPL Ind. 111 8358 D. predenap

Wight leon. t. 407 ; Hedyserim peteirs, Roxb, FL Ind. 11T, 362).

Var. a. apxvrxva, branehes and leaves beneath ouly thinly appressed-
pubescent ; pods glabrous with fringed edges, or sparingly and minutely
stiff-hairy,

Yar. 8. reicmocavros, Bak. in TF Ind. FL IT. 172 (D. #riche-
earlon: DC. Phod. 11, 3386 : Hassk. L Jav. rar. 367 : Bth. Bl Anste. IL
235), branches denzely and spreadingly pilose, the leaves beneath - appressed
pilese ; the rest as in var a

Var. y. carrratos, (D, enpitetum, DC. Prod. IT. 225 ; Miq. FL Tud.
Bat. T. 241 ; HE. Ind. FL I1. 170 ; Hedysarum eapitatum, Bunm. Fl. 167,
t. 54, f. 1), branchies and leaves beneath move or less silvery pubesecut, the
leatlots smaller ; pods puberulous,

Hae. Var. a common ip all lenf-shedding forests, especially the mixed
ones, entering also the savannahs and enltivated lands, all over Burma and
the adjacent islands; var. B Ava hills; var ¥ Arracan,—Ll Close of

5.1 Fr. O3,
4. D. mereorvexvy, DC. Prod. II, 33G; Hf Ind. FL II 170.

o (Hedysarwin retraflersn, Lion. Mant. 108).

T

Han:  Tenasserim (Helf, 1692),

5. D owroxeua, Wall. Cat. 5714 ; Bth. PL Jungh. T. 224%in adn.

Han.  Rather frequent in the upper mixed forests of the Pegu
Yomah ; Ava, Taong Dong (Wall).—I'L Nov. ; Fr. C8.

This agrees so far with Hasek: arl’s deseription of D. Apayines (Miq.
FL Ind. Bat. L. 252), but I have no specimens to compare with,

G.  D. aveicaxs, Grah. in Wall, Cat. 5704 ; Bth. in Pl Jungh. L. 223
in adn.; Kire in Jowrn, As Soc. Beng, 1573, 23 : HE. Ind. I I1. 172

Han  Froguent amongst ‘s]llll].li]{]'l. in sandy grounds in the neigh-
bourkood of the sea in Arraean ; Tenasserim, '1 favoy (Wall).—F1L Close
of IS e OS5,

7. Doatreroritynivarn, DO, Prod, 11, 836 Alig. F1. Tnd. Bat. T. 2310,
(Hedysarwm wicrophyllum, Thbg, FL Japan. 284; D. pare iolivin, DC,
Lo 334; HE Ind. ¥l IL 174).

Hap. Martaban, Yoonzeleen, at 2500 ft. clevation (Brandis) ; Ava
(leste Buker).—FIL Fr. March.

&. l_} REPTANS (Hedysarwm replans, Burm. Fl Zeyl t. 54 f
Roxb, FL Ind. 111 854 ; 4. .n’.-rfuaﬂﬁg.’."rw DC. Prod. 11, &84 ; HE. Iml
FL IT. l 4 D, teiflorwan var, WAL Prod. L 229 Wight Icon. 1. 291 ;
Hedysarim keterophyllm, Willd. sp. pl. 111, l.ful).

'I
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Mag. More in woody lands and amongst shrubbery of Pegu and
Tenpsserin.—F1L Fr. 1S .
0. 0. pmronva, DO Prod. T 8846 Wisht Teon £, 292 ; Bth. in

Mart, FL Bras. XV. 95 t. 26; HE Tud. FL 11, 178, (fedyserum triflo-

v, L. sp. ple 1057 5 Roxb. FL Ind. ILL 853 ; Hedysorum .‘il’r_le'-'r!'fl-'['{'l'l'i'.?{:-
durm. FL Ind. ¢ 5L £.2)

Hip. Frequent in shorb-grassed pastures and in eultivated londs,
rabbishy places, along river-lanks, &e., all over Durma, from Chittagong
and Ava down to Tenasserim ; on the Andamans introduced only.—F1L Fr.
RS, chiefly, ;

100 . annatrarn, Bak. in Journ. As. Soe. Deng. 1873, 230 ; TE. Ind,
FlL. 11 166, .

Has. Not unfrequent in the tropieal forests, especially along rocky
choungs, of the Pegn Yomah and the Martaban hills; also Prome hills;
Ava, on Taong-Dong.—FL Fr. C, and HS.

11. Ir mestronyE, DO Prod. 11 827 ; HE Ind FL 173, (Hedysa-
ritin :grrﬁu me, L. sp. pl. 1051 ; Burn., FL Ind. £. 52. £ 1.).

Hag. Prome; Ava, on the banlks of the DIrawaddi (according to
Baker).

All Burmese specimens seen by me belong to the preceding speeies. 1
myself gathered the true Durmannian plant only in the Terai-lands of
Sikkim. :

12, D. svpstrevraceva, Bl M3, (D sfipedecein, Mig. FL Tnd,
Pat. 1282, non. DO, ; Hedysrram wincroiod, l‘! Buitenz, Cat. 92),

Han. Martaban, Nattoung Hills.  (Revd, I, Mason),

This species greatly resembles the g"l.lm.r:li.ﬂn D. stipulagenm, DC,
(which I suppose to be the same as D. enjonifolivm, DC., referred to by
Baker in FL Ind. I1. 161). It differs in its stouter stature and its
Lirosel ovate (not linear-subulate) calyx-lobes,  The pod-jeints are glabwous
and net-veined, not hooked-pilose like those of Hasskarl's D, Apeidaes,
which Miquel combines with I stipulacewm, while Baker would make it
synonymous with L spiale,

13. D). coxorsxes, DC. Prod. IT. 335 ; Mig. FL Ind. Bat, 1. 245 ;
HE Ind. FL 1L 170. (0. peadelies, Wall, PL As, e 1 1 94,

Hap. XNot unfrequent in grass.lands of the drier hill-forests (espeeially
the pine-forests) of Martaban, at 4000 to OO0 ft. elevation.—Fr. March

1+, D). oucomparoy, Kurz in Journ. As. Soc. Deng, 1573, 220 - HE
Ind. FL 11 166 (Lewrin elcordata, Mig, Suppl. Fl. Sumatr, 114 and

Han. Tenosserim, Moulmein Thstrict (-i"".|]uun1.-r}.—l"r. Fubr.

5. D. Beaves, DC Prod. T1. 334 ; Bak. in FL il‘ir]r Alr. 11 16E
HE Ind FL 11 163. (D, strangulatum, WA, Prod. 1. 2255 Wiglt lr:r_u:
1. 953).

A
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1 H:’ll;.:l fonoeed r-‘l:-',n'r' fj'.l'..l"."-'n' Huraese Filora. a3l

Haw. In the moister hill-forests of Martalan, cast of Tounzhoo, at
000 Lo S000 {t. elevation.

Baker wdentifics the 1. firfiehaconlon of Mazskarl's 1. Jav. rar. 367 with
the above, bay thizs he could only do by simply suessing, for the deseription
dioes not in the least acree and the dehiscent pods at once indieate its true
aflinity.

16. I povocarrvy, DO, Pred. I 336 HE Ind. FL 11 165

Han,  Ava Ilills .

N. B. I D fwewin, DO L oo (Hedysariom Jagnm, Spreng. Byst.
app. 2027 iz correctly referred to 1lu- L!-u'u species (as to which I entertain
grave doubis), thiz name has precedence.

17. D, mecvnvarod, Gral. in Wall. Cat. 5717 ; WA, Prod. 226 .
Wight Tron. t. 374 ; Mig, FL Tnd. Bat. T. 250, (Hedysorem vecurealion,
Boxb. Horl. Bengh, 57, and FL. Ind, 111 3558 ; Wicht leon. & 400 ; Lledy.
Bit i fl'r{';'-lr}’-”“ri'. Loxle FL Tnd. ILL 357, non Willd : D, fogiflorwm, TN
Prod, 11.335; HE Ind. Pl 1L 164; D. diffusum, DC. L e 335, not

336).
Hap. Common in the dry and upper mized forests of Chittagong,
Arracan, and Peen.—FL Close of BS. ; Fr. 8. -

15, 1. teres, Wall Cat. 5694; Bth. in PL Jungh. I. 225 in adn. ;
HE Iud. FL 11, 164

ﬁ L Has A v, Taong Done (Wall).

19. D. Gaxerricvs, DO Prod. 11 827 ; Wight Teon. ¢ 271 ; HE
Ind. FL IL 165, (Hedysarum Gangeticum, Li. sp. pl. 1052 ; Rﬁ‘!ﬂ .- FLL Ind.
LIL 849 5 Hedysarum collinum, Roxb. FL Ind. ITL 845 D. latifolivm,
Wight Teon. L. 2533,

Has.  Frequent in all deciduous forests, especially the mixed ones,
also entering the savannah: and enltivated lands, all over Burma, fromn
Chittagong and Ava down to Tenasserim—F1L RS, ; Fr. 08,

20 D, rrexvosvy, Wall Cat. 5691 ; Bth, in PL Jungh. 224, in
adn. : Hf Ind. FL 1L 168,

lL\. #. 'rome Hills,

This, as alvendy suggested by Bentham, is hardly more than a diffuse
variety of L. Gaugeticum, with broader leaves and spreadingly hivsute
Diranches,

21. D. marrolies, DO, Prode, 11 328, Wight Tcon. t. 370 ; HE
.iﬂd- FL .11, 108, (Hedysurna fotifalivim, Hoxb. Hort. Bene, 57 and FL
Ind. 111. 850 ; DBot. Reg. t. 3553; D, lesivenipun, DU Prod. 11, 325,
Bak. in FL tvop. Afr. 11 162).

Hap. Freguent in the dry and uln.ln forests of Ava, Prome, Pegu, and
Martaban.—FL Close of BS.; Fr. €S

22, D, seerax, Wall. L .'1.-. rar. 11, t. 157 ; HE Ind. FL 11, 170

4u

-
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(D. sinertun, BL ALS, ap, Mig PL Ind, B, 1, 255 ; HEL Lol B0 TT 166G
D, dusylobwis, Mig, Suppl. FL Swn. UL and 3056).
Ham, In the deice hill-Torosts of Mackulum, east of Tounghoo, ab

4000 to 5000 Tt clevation. -

a4, T, pervsearn, DO Prod, 1L 336 Wight Teon. £.298 ; TIE. Tnil
FL T1. 168, ( Hedysrriom diffiesie, Willd, Sp. ]rE. LIL 1150 Hedysariem
auricilotum, and IL guingrecagulatin, Roxb. Il Ind. 111 355; D, guin-
guanguelars, Wight Teon. . 203},

Hap., Prome Hills (Wall. Cat. 5716, D.)—FL Sept.—Octob.

24 D, rromsrxous, Don. Gen, Syst. IL 297 ; I Ted. FL TL

167, {f:'-".--"':',rxrf;'lila; Moribundiem, Don, Prod. Nep. 244 0. apnltiflorun, *

DC. Prod. 11. 335 ; D. dubium, Ldl. Bot. Reg. t. 067 ; Bot. Mag. t. 20060).
Haip. Not unfrequent in the dreier hill-Torests of Martaban and Up-
per Tenasserim, at 4000 to 3000 ft. elevation—F1 Close of BS.; Fr.
March. -
25, D. minrwronies, Don. Gen. Syst. 11, 207 ; HE Ind. Tl 11. 165
Hap. Tenazserim, Tavoy (aceording to Baker).
2g. D, Kanessioy, Kuarz, MS.
Mg, Martaban, rare in the pine-forcsts cast of Tounghoo, at 1000
to 5000 ft. elevation ; Ava, Khakyen Hills cast of Bhamo—Fr. March.
97, . papvesirontvar, DO Prod. 110 837 ; HE Ind, FL 110 163

ik,

(Hedysarwm laburnifolivm, Poir. Dict, VI 422 Citenaria leburnifolic ™%

Bth. in Pl. Jungh. T. 220).

Has. Ava Hills,

298, D. rriqueray, DC Prod. 1L 826; Hf Ind. Fl. 1L 163.
( Iledysarum i [grrr*!ru.u.l L. sp. pl. 'I_U'ri} toxh, Il Ind, 1I1. 847 ; Plero-
loma triguetrim, Bth, in PL Jungh. 1. 220).

VAR, a. GENUTNCM, pods more or iv-u groyish hirsute or v illous, larger
and usually somewhat eurved ; fllowers larger.

Vam B rsECno-TRigUErRUM, (B peewdo-friguelrim and D, elafum,
DO, Trod. 11, 826 ; Hedysoriom alatiww, Roxb. FL Ind. ITL 345), pods
glabrons or pubeseent only on the edges, shorter and strnicht ; lowers
smaller.

Haw. Common in all leaf-shedding forests, especially the mixed ones,
bt aleo aseending into the drier hill-forests up to 5000 ft. elevation ; all
over Durma, from Chittagong and Ava down to Tenasserimeand the Anda-
of 115, and C8.

29, D. punrrevrarey, Fo Muell. Fragm Phyt. 11, 121 : Bth. Fl.
Anstr. IL 281¢ HI. Ind, FL 1L 163, (Dicermn binrticulatun, DC. Prod.
11, 339: Wight leon. t. 119 ; Hedysirum biarticulatum, Lo g#po plo TOGE;
Hoxb. FL 1nd. I11. 3589}, -

mans ; var. B equally commion, but restricted to low levels—FL Fr. ‘Ulﬂ\
1 -

b 8
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Ilam.  Awva, Ireawaddi valley ab Mengoon (1. Anderson) and Pacha-
myo (Wall. ), —Fr. Jau.

840, DJcermarores, Wall, Cat. 5721 ; Wight Teon £ 373 ; Bedd.
JIL 08yl 87, Amal. 0 120 £ 0 ML Ind. FL 1L 162 (Dendrolobinm
eephalotes, Bth, Pl Jungh, 1. 218 ; Hedysorwm cephalotes, Roxb, Fl. Tnd.
ITL 360 : Hedysarwm winbellotun, lu-_\]r. L e, ; D congegtum, Wall. Cak
4728 Wight Leon. t. 200),

Hip. Common in the mixed forests, especially the lower
entering also the savannahs ; all over Chittagoeng and Ava, down to Tegu
and Arciean.—FL Close of 3. : Pr. CS.

Sl D vanennaroa, DO Prod. TL 325 ; Deh, 17, Auste, 1T, 230
HE Tnd: Fl. 11 161. (Dendiolobinvin wmbellatwin, WA, Prod. 1. 224
Hegyearam winkellatumn, L. sp. pl. 1053).

Han. Freqguent in the beach-forests all along the consts of the Anda-
mans and Tengsserim ; re-appears on the limestone hills of Begain, Avae—
FL Fr. C5.

32, D. graxpr, Kurz in Journ. As Soe. Beng. 15874, 154 ; HE Ind
Il 11 1G2.

Haw. Awa, Irrawaddi valley near Tagoung (J. Anderson).—F1L 115,

83. D, vesrrron, Bihe MS; HE Ind. VL IL 1620 (Phyllodinm
eesfifin, Bth. in 1. Jungh. 1. 217).

» Han,  Tena=zernn, from Moulwein down to Merguwi.—1r. CS.

i * 381 D. evrcuruivy, Bth. in Hongk. FL 83 HE Ind. F1, I1. 162,
(Dicerma pulehellum, DC. Prod. 1L 339 ; Wight Teon, t. 418 ; Hedysarim
pufelielfum, Roxb, FL Ind. 111 361).

Hag. Frequent in all deciduous bt ehicfly in the open and dry
from Chittazong and Ava down to Tenasserim ;

ﬂlll:‘:—i:

forests, all over Burma,
also Andmmans—FL RS, ; Fr. U8

Alysicarpus, Nock.
" Conspectus af Specics.
® Calyr aborter than the fivat por -,.' ik,

I _“]_..3: inta inth lt{d.-;};nl.- tlar, without wrinkles or veins, ..

Pl.‘nl-JLI:H'I.H alightly l,"'l_'r]]]lr‘[l_"ull, thickoy -.IJ. al the trung IIL enidls, U1Iw]r1 v wrinklod-
v A vaginalis

A, msnitifor,

not-veined, R e e 1)

& @ F'.-.'I,-_n' i .-_.-.;'.’:- l"'-'-'-‘:.f' P .f."nr.'.. l’.n" .-'"'" Joar "-.- wdly l'-':'-: frx I'l‘r tnieed Grbvicale i Sty

{‘a.]yx.]u]_--__-. lanecolale, nenminate; pods us long or twice ns long os the ealvx, the
‘/ juints: (fally rips) alinest smooth, of 1l |-..r|;_r||1-:1'. vewn e wn. 2l Supdeurifilic,
Glisbrous ; {‘.‘I.h'.'k'-t-*!'l'-l Lipoiler and pegto; pead enclidnd in the searious L'ill.l‘-'x., tha
joints breador than long, strongly and tramsversely weinklod, w ooe A Pposn,

As 1-r~.~(ulin-;'. bl stims silk-hairy, the calyx-lobes and beacts fringed with long silky
e d. slyrdeiioling,

huirs ; jH:d.-jll_iJL:;- e the 818 svsrins svaes



23 ' 8, Ware—Contpibitions fowerds [No. 4

1. A, sowmmaeer, DC, Prod. 11, 353 ; HE Ind. FL T1 157,  (fledy-
Pl .lr!ﬂ}h".f{.fi'.l'r:.-ﬂ_. L. Mant. 102 : Barn. ll Ind. t. 52, £. 3: Roxb. FL i
Iud. TTL 345). -

Haw  Ava; Tenasserim, near Monlwoein (Wall.), /

2. A vaorsanss, DO Preod. 11 333 ; HE Iud. FL TL 158, (He
gapm eaginele, Lo spe pl. 1051 5 Roxb, FL Ind. 111 345).

Var, a. GEXUINA, leaves all, or only the canline ones, narrow,

Yar. 8. smapcnaxivorirs, Miq, FL Ind, Bat. I, 232 IIf. Tnd. FL
1, 158. (Alysivarpus s nenderifolivg, DO, Prod. 1L 353 ;3 Hedysorni
semmnlerifolivm, Lo sp. pl. 1051), leaves all more or less oval or almost
orbicular, usnally small and sometimes very small or minute

Hapn, Fregquent in grassy places of all Jeaf-shedding fovests and in
eultivated lands, all over Chittagong, Pegu, and Martalan, down to Teuas-
serim 3 var. 8. more in the dreier forests, in sandy pastures, cte.—FL Cloze
of IIS.: Fr. C5.

3. A. nvrerEvnrrorivs, DO, Prod. IL 352 ; IE Ind. FlL I 158,
(Hedyseenim buplenreifolivm, L. sp. pl. 1051, non Roxb, ; Hedysaram
gramineua, Rete., Obs. v. 26; Roxh. Fl. Ind. 1I1. 616).

Haiw, Frequent in long-grassed jungle-pastures of the dry and o ]mu
(especially the low) forests, fram Ava and Prome down to Pegu—I1 RS,
Fr. C5. ]

4. A. mvoosrs, DC. Prod. TI. 358; Bth. FL Austr TI. 339 ; III:'.:-'.'L
Ind. FL I1 159 (Hedysarwm rugosws, Willd, sp. pl. I1L 1173; fledy-
sarwat uplewrifolien, Roxb, FL Ind. ITL GLG, non L. ;- . Wllichid, WA.
Prod. 1. 231). -

Haw. Frequent in all leaf-shedding forests, especially in the savannahs
and savannali-Forests, and in grassy cultivated lands of the alluvial plains
of Pegu.—FL Close of IRS.; 1°r. CS.

5. A styeacreonos, DO Prod. IT. 353, (Hedysarwm glumacesm,
Koen. ap. Roxb. FL Ind. ILL 247 ; 2. rugosus var. styracifoling, Lak, in
Hf. Ind. L 1I. 159).

Han. Ava (acecording to Baker).

K. B. Hedyssrum procumbens, Toxh, FL Ind. TTL 316, is the saine
as Alys. hamosus, Edg., and Roxburgh’s name has precedence.

Mocopus, lienn.

1. M. xmrnaxs, Benn. in Horsf., PL Jav. rar lu! f. 82 Miq. FI \
Ind. Bat. 1. 2663 HE Ind. F1. 11, 160
Han Very common in the upper mixed forests of the Pegu Yomah, ¢
loss frequent in similar forests of Martaban and lLll'l‘-bl.'rlilln—*"l oo
of BS.; Fr. C8.
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Lourea, Neck.
Conspeetus of Spreies.
* Thibrans Ferbs, Cidars plabroiis,
erminal Jeaflet sevorl times Droader than long, transversely divaricate-lumnte,
oo L vespertiliciis,
- Terminal leaflet barely twice az broaud as long, obverzely renilform, ... o0 piarienlata.
* & More or fess pubcrufous or pifose hevbs,  Calyr pubesecnt o oitious.
Leaflets olwversely ronifonn to oldate ; meemes simple, torminal, .. .. ... B renfforanis,
I.. L. ‘rawicurars, Wall. Cat. 5673 ; Bth. in PL Jungh.'T1 215 in
mln. ;- HE:- F1, 1T, 154,
Hap  Ava, Taong dong (Wall.).
2. L mesironais, DO Prod. 11, 324 (Hedysarwn  reniforme,
Lour, Fl. Coch. 11. 345; L. obovals, Desv. Journ, Bot. 111, 122 Hf.
Ind. FL IL. 154).

Iae.  Ava, on the limestone hills of Segain anid Pagha myo {(Wall.).—
Fl. Oct,

Traria, Desv.
Conspectus af Speeies.
® Fiowers tn elovgate sleader . foe vocowes, the wpper ones eolfected tnfa ferminal
P
% Iencts sulmlate, persisting ol the Nowering.,  Pedicels in froit straight,
Lt veflexad,
Calyx-lohes 11 lin, lonz, long-tawny-piloso; ﬂlipuh:u Ianceolate; & in, lomg; pods
dense |.‘| hooked- ]:Iw] !u.l e o 5 rf-”lr{f‘l-‘llﬂ
x x Bracta very ﬂHhilll_ﬁl'\ !cmf h. ot n]n :mn,., u[ II“, llm-. erd. Tods
minutely pubormnlons,  Palicels in ot areuate.
Pz -'\-1—'.;,_5 ; enlyx about 2 lin. long, in fruit rather mnple and almost enclosing tho
L R S P PR R md,unu-'rfrfq'ﬂ,
Pods opaque ; ealyx 1"— 2 lm. long, vory mue h shorter than the pod, o0 oo UL Aemoss,
® & Flowwers in dense thick siagale oy almest simple paceaes,
s Bracts all vory deciduons and fallen long bofore opening of the
flowers.
O Upper leaves pinnately 56— 0- Folml e,
+ Leailots narrow,
Leaflets white-variezated, blunt or bluntish, (e nel-venstion boneath strong and elose
pol-joints Leaden-coloured, polishod ; scolds pale-coloured; oo ooviree vons Us gicfit
Leaflets glanoons-groen, one-colonred, long and vory sharply seuminnte, the net-vena-
tion ViTY thin aeed lax ; 'Fhall-ju'i!ll- :;f]ﬂ-c.-_\.'; eds brown,. e L7 e Erred
+ + Lenflets Froad.
Leaflets with prominent and elose not-venntion ; pod-joints opaque, oo ... O eriiita,
O 0 Leaves 1- and 3-foliclate (often on the samwe plant).
Rather stout plant, usually tawny pilose; pods opsgue, netoveined, 200 0 Lagopus.
% % DBracts all persistent at fowering tima and conspionous.
Robmst, the meemes clongate amd brown-pilose § pods glossy Wack, .. .. 0 elapeenmide,
Slender, the rcenies shortand greyish pilose ; pods pale-coloured, opique, U lapopides,
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1. 15 esvreaxvcrats, Wall Cat. 56855 1 Yoiet Hort. Cale. 221
(Lourea equpennlate, Bth, in Il Jungh. I 215 in adn, 3 HE Ind. FL
I1. 155).

Has. Ava, Taong Dong (Wall).—FL Reond C8,; Fro CB /.//‘\

This specics councets Usarie and Lowres, two genera rather too
artificially separited.

8. 1. uasosy, Wall. Cat. 56581 Wicht Teon, t. 281 ; HE Ind. PL 1L
156. (Doadia kemose, Roxh, TL Ind, ILL 367 ; Desmodtwin Horafielilii,
Miqg. FL Ind. Bat. L 251 ; Deswodinwm dasyphyllwin, Miq. 1. e. 253, teste
]_'r.'n[u'l‘:l.

Hap, Frequent in all leaf-shedding forests, espeeially the mixed ones
and the eng-forests, entering also the savannabs, from Chittagong and Ava
down to Pegu and Arracan—F1. Close of 185 Fr. 08,

Doodin simplicifoljr, Rozb. Fl. Ind. IIL 366, seems to be only the
simple-leaved form of this species, which Wallich distributed under the
name of O leptostachya,

3. U. convirounrs, Wall PL As me L 83, & 37; HE Ind. FL IT.
157.

Haip. Not upfrequent in the dry forests of Ava and Prome, ocea-
sionally seen in the drier upper mixed forests of the Pegu Yomah.—F1L Fr.
Close of RS, :

&, 1. prera, Desv. Journ. d. Bot. TTI. 122 Wight Teon. £ 411;
HE Twdl FL 1T, 155 (Hedysninm pictun, Jacq, Icon. rar. ILL t. 50T ;
Doadia picte, Rosb, FL Ind, 1L 3065).

_ Hae. Not rare along river-banks and in grass-lands of Chittagong
and Arracan ; also Ava—FL Fr. BS.

O, . AcuaizaTa; Kurz MS.

Hain.  Not unfrequent in the eng-forests of ega and Martaban.—FL
C5,

Very near to the preceding, but it hias altogether a different look and
differs in the characters given above.

G. 1. cmixira, Desv. Journ. d Bot. 111 122 ; HE Ind. FL IT 153
excl. syn. Ieon. Wight. (Headysorumn erinitua, L. Mant, 1025 Burp. FL
Ind. 169. t. 56 Doeodie erinite, Roxb, F1L Ind. 111 3G9).

Var. B. smacrostacuya, Wall, PL As. var. 1L 8. t. 110 ; more robust,
the leaves larger ; racemes 1—14 feet long. 1

Hap.  Frequent in the mixed forests all over Durma, from Chittagong, >

Ava, Pezn, and Martalban down fo Tenasserim—FL Clost af R5: Peo (03
7. U. Ladorts, DC. Prod. IL 324 LHE. Ind. FL IL 156 (exel. syn,
Wight and Roxb.) (UL fagopeides, Royle 1L Him. PL 201 t. H H I o By
Han. Chittagong—FL Clese of 1S,
8. U, aroercoroines, Wight leon. t. 200, (Duudia alopecuroides,
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Roxb, Fl. Ind: 111365 7 repaada, Wall, Cat. o677 ; Bth. an PL Jungh.
[ 2G9: Hi Ind. FL 11. 150).
Flas:  Alomer the banks of the Teeawaddi in Prome and Ava.—PF1L 1S,
9. U nacoroinges, DC. Prode 11 324 ; Wight Teon. . 255 HF
Ind: Fl. 1L 156 (Hedysorwm fogopaides, T sp. pl. 1057 3 Burm. FL Ind.
65t 53 £.9, . Doodin .ir' goprodioides, Roxb, 1, Tud, 111 ':Iil",'l
Iy in other parts of Durma.—FI1. RS

Han. Chittagontg ; most probab

Fornia, Gmel.

1. Z prenveina, Pers. Syn. 11 315; Bth. FL Auste 11 225 and in
Mart. FL Bras. XV. 80, t. 2122 ; 1 Ind. FL 1L 147 (Eedysarum diphyl-
I, L. ap. pl. 560 ; Roxb. Pl Ind. ITT. 353.)

Haw. Not unfr
places of the eng and dey forests,

Ava.—FL Fr. RS,

uent on sandy o gravelly pastures and in grassy

all over Aveacan, Pesa, and Prome ; also

Arachis, T.
8]: A uyrocEa; L.osp. plo1040 ;- Hoxb. Fl. Ind. TI1. 280; WA
Prod. I. 250°; Miq. Fl. Ind. L. 281.
Hap. Cultivated all over Burma.—FL Fr. K. and C3.

Smithia, Ait.
Il-."l.:'.\'f--.l'r." HE I'_-_."I .L\"I LR,

of refienlate, Ehe fodes wiore or frse aente @ Joints

* Fruiting calyr

Cidyx-lobes quit arotd and nude ; flowoers in slonderdy peduntled naked heads or
T R e e s ol me LT O e b e e SR e e e T
Calyx-lobes more or 1 --1: iry-fringed on the keel beneath; flowers in dense sc=zilo

Twuds involuerod by 115-: rmosk JeRves e e e R, T T T
Calyx-lobds |||f.".'|.| Iy to I| 1eil, the teeth all excorrent into ] ng -I|[1 bristles ; Hlowera
lorly peduncled naked. heads . o o5 e ooraarsor sy s st 8. eiffata,

P T B

o dinaa ale

 the lobes wiare or

dal mped e

Leaflits 1 ~joints 11"—]‘?.

nt 3 lin |u||_I M

: B, dickotomic,
Leadl tly an in, fong ;. pod-joints 20— '_'."ur
2 L2y 1 P e e e s R s 8. gnedia.

Ait, Hort. IKew. III. 496 1. 13: Roxb, FL TInd.
TIT. 342 Balizh, Parad. Lond, t. 925 HY. Ind. FL IL 145, (8. Jacanica, .
Bith. in'PL Jungh. 1. 2115 Miq. F1 Ind. Bat, 1. 271).

H . Tu-r:.' I‘II'-'li'h':I: in motst pasture-land, along LTSy biorders and
in fallow fields, especially in diluvial lands, all over Borma, from Chitta-
gong, Pera, and Martaban down to Tenasserim—FL Fr. RS,
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. :

2. B coxpemra, Soein Hees Cyelops XXXTIL Noo 25 Mig. F1 Lad,
Bat. T. 272, (8. geminiflone, vav. coiferte, Bak. in HE Ind. FL L1 1494
& fispidissioa, Zoll, in Geneesk. Arch, 111, 53).

Hin Tenasserim, Tavoy (Wall, Cat, 5665 1.—FL Octob.

3. 8. cieara, Royle 1L Him, PL 201 t. 33, £ 2; Hf Ind. FL 1L
Lt

Hap, Not unfrequent in the hill-pastures and id grassy spots of the
drier hill-, especially the pine-forests of Blartaban, at 3300 to 5000 feet
elevation ; also larzely entering the deserted hill-toungyas.—FL Fr, RS,

4. 8. picnmoroary, Dale MS.; HE Dad, IPLOLL 150,

Haw,  Arvacan, in long-grassed pastures on sandstone banks near the
sea oppozite Alkyab—F1L Fr. Octob.

5. 2. guaxpls, Bth. M. HE Ind. FL 11, 151,

Hap. Pegn, in dilovial lands bovdering the southern and western L
of the Pega Yomah, rather rare in temporarily inundated long-grassed jungle-

pastures.—FL Fr. B3,

Gaoissaspis, W
1. G. crisTaTs, WA, Prod. I 218; Bedd. Teon. t. 203 ; HE Ind,
Fl, 11, 14l
Hiw, Common in web pastures, rice-felds, cbe., especially of the allu-
vial plains, all over Arracan, Pegu, and Martalan down to Teuasseriny; also =

Ava—FL RS.; Fr. Close of . and begin of HS.

MBschynomene, L,

E:::,-.r'-'-'lr-'r ef s -'2_."' .H_'E'.l.l I'e'." .
!'_,'[:.-_\- and eoralla ::.'I:’ll"'"""""\ the lattor cnly 4 hn. ]-.-!'.'__t - ]ll‘lli-j'.-l-!llii ouly 2 lines long,
I R T [T
L'-‘}.‘-“‘ and outzile of keel of coralla -i-:|.|':.1:'._;!ll.' '|'|.|:.'I':\.', tho corolla about an in, long ; pod-

j.,i|_-,\.;.'|...||| L im, Tt e e A i ST e s B GO B o T T

1. A Isprea, Lo sp.pl 10681 ; Wight Teon. t. 405; HE Ind. FL
I 151, (.8 Cachemiriona, Comb, in Jacg. YVoy. 400 & 455 oo, ennsition,
P.d B FL 'Owar, S0 t. 53, non 8w, ; Hedysarem Neli-tali, Roxh. Fl.
Ind. 111, 365 ; Swithic aspera, Toxh, 1 oeo 3143 ).

Houm. 1-'r<--|1|._-:||l'iu swamps and along swampy rivier-sides, in wet pas-
tures, ete., all over Burma, from Chittagong and Ava down to Tenasserim.—
¥l Er. ESs. <,

9 B, aseena, L. ospopl 1060 ; Wight Teon, t. 2896 Hf. Ind. FIL
IT 152, {Hodlysorta Togenariva, Roxh, FL T, T11. 365 : wli drechy-
fodir, Miq. F1. Ind. Bat. L 276).

ik, Chittnoone and Arracan, along horders of tanks and i swampy
grass-lands ; probably alse in Pegu and claow Lere—FL Fr. 183,
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Ormocarpum, 1% 4. I,

- 1. O, sexxornes, DC. Prod. 11 815 ; Wicht Teon. 1. 297 ; HE. _Ind.
F] T 152, I:'.lirr-'.-.u.-r.' .'4:.'.r..!.-_.-."nl'.:'.c1 Willd. S]n. !|| FLT: 1207 : Roxh. F1.
Tnl. IIL 3615 O. ochrolencun; Loll. and Mor. Syst. Verz. G.; Miq. ¥1L Ind,
Bat. I. 10534).

Haw, Siam; most probably also in Tenasserim.

Cicer, L.

*1. C. aprerovean, Loozp. pl. 1040 3 Roxb. I Ind. ITT. 324 - Bot.
Mag. t. 2371 ; Wight Ieon. t. 20; Schrank Handb. . 202 Sibih, Fl.
Graee, t. 703 ; DO, Legum. b 54 ; HE Ind. FL I1. 1706

Huan, Generally cultivated in the plains all over Burma.—FL Fr, C8.

Viecia, L.
Conspectus of Speeies.
Flowers solitary, olmost ecssile, nearly ! in. long; pods glabrous, 6—I8-seoded,

« V. BXLEBA,
Flowers hardly 2 in. long, several (2—8) forming a peduncled raceme ; pods shortly
T S 1. Kivaite,

*1. V. satrva, L. ep. pl. 1037 ; Roxb. Fl and 328, IIL. t. 522
- Engl. Bot. . 334 ; Schrank FL Monae. TLL t. 264 ; Storm Deutschl. T,
¥VILIL t. 31; Alef. in Bonpl, 1561, 71 ; HEf. Ind. Fl. IL 178.
Han. Ava, Bhamo (J. Anderson).—F1L Febr.

Lens, Gren. and Godr,

*1. L. esconesta, Maench Meth. 131; Alef. in Bonpl. 1861, 130.
(Ervuwm Lens, L. sp. pl. 1039 ; Koch Syn. ¥l Germ:. 152 : WA, Prod. 1*
235 ; Schrank Handb. t. 102 ; Sturm Deutschl. FL VILL t. 32 ; Cicer Liens,
Willd. sp. pl. IIT. 111+ ; Roxh. FlL Ind. ITTL. 324).

Hipg. Chittagong, eultivated by natives—FL Fr. C8.

Lathyrus, L.
Conspectus aof Speeies.

Leaves reduced to tendril-like petioles; stipules 7—1 in long, sagitlately ovate s

flowrers ye N ek v v ot i e e e e L L. Aphaca,

Leaves pinnate, with 1—2 pairs of leaflets | stipules halfsagittate, small s flowers
i A e PSR e e S el o L 1 sl oy,

#* #]1. L. sarives, Lo spo pl. 10305 Roxb., FL Ind. 111, 322 ; Sibth.

" FL Grwee. t. 695 ; Bot. Mag. t. 115 ; Koch Syn. FL Germ. 174; Hf FlL
Ind. FL I1. 179,
Hags. Chittagong, cultivated only.—FL Fr. C5.
41 X
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Pisum, L.
#1. P. sarrvoa, Lo ospeople 10265 Roxbh. TL Ind. TIL 821 Koeh

Syn. F1. Germ. 172 Schrank. FL Monae, 111 t. 261, e -

Yar. a. sarivuar, flowers larger, white; seeds globular or nearly so,
pale coleured or green.

Var. 8. anwvesse. (P, areense, L. sp. pl. 1027 ; Koch. Syn. Kl
Germ. 172 ; Sturm. Dentschl. FL 1L t. 4 ; 8ibth. FL Gree. t. G8T ; Nowers
white or lmiu violet, the wings anil keel purple ; seeds somewhat q'Ir:lrh.-s.*q,{l
angular, grevish, brown- or purple-mottied.

" Ham Var o Cultivated in Ava, Prome, Pegu, ete. ; var. 8. cultivated
in Chittagong.—FL Fr. U85,
Abrus, L.
Conspectis of Speeies.
Poda +—1 ns broad as long, somewhat erumpled ; seods toreto, ooenen. A, precatoris,
Podds flut and straight, 4 1o 5 times as long as hrond ; seeds compressed. ... foviget e

1. A. FrEcatonrrts, L. Syst. 533; Roxb. FL Ind. II1. 257 ; Bth.
Fl. Hongk. 92; HE Ind. Fl. IL 175.

Hap. Frequent in the mixed forests, especially the lower and upper
ones, buf also in hedges, ete, of enltivated lands, all over Burma, from
Chittagong and Ava down to Tenasserim.—Fl. Close of RS.; Fr. €S,

2 A, reviearvs, E. Mey. Comm. PL Afr. 263 ; Harv. FL Cap. g

208.— (A pulchelius, Wall, Cat. 5515 Baker in FL trop. Afr. 1. 175
and FL Ind. IL 875; <. melanosperans, Hassk, Cat. Bog, 283 Miy. FL
Ind. Bat. I.-1597.

Hae. Pegn, Rangoon (Cleghorn) ; Upper Tenasserim, between
Chappedong and Amherst (Wall).—FL Close of BS.; Fr. (5.

N. B. Thwaites' . pulehellus differs by its much larger and broader
gewils,

Clitoria, L.
Conspectus of Species.

» Clorolla quite glnhirons,
Leaflets in 2 or rarcly in'a single pair; bractlefs voundish, o.oooe aseavess O Ternalea
w x Btandard moro or less piloso ontside ; leaves pinnately 3-foliclate,
Calyx glabrons, the teeth much shorter thon the tube: Lracilets only 2—3 Tin. long,
lincar, subulate-ncaminnte ; fowers by twos, [ duncled, ....o6 e s O Marici.
Calyx puberulons, the todth s lomg as the tube ; beaetlets broader and Jurger, nearly, §
as long ns the calyx ; flowers Ly 83— clustered in the I afeaxils, .o O Grodead

1 O Temsates, Losp. pl 1086 ; Bot. Mag. t. 1542; Koxb. FL Ind.

115, 821 ; HE Ind. ¥l 1L 208 I
lan. Nob unfrequent in the mized forests, more cspecinlly the
gavannah-forests, all over Chittagong and Ava down to Tenasserim ; also

"
!
f
] i
| 23
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in hedges, in shrubbery, along river-sides, ete., of eultivated lands—TFL Fr.
chiefly 1S,
i ‘\ 2. € Guuanuorrr, Stend, Nomenel, Bot. 2od ed. ; Bth. in PL Jungh,

2 \]H_‘ in aidn.
var. a. Gramayar (O Grokendi, Stoud. L e) elongate, twining, ap-
pressed pubeseent ; braetlets broader and larger, nearly half as long as the
t"u]j'x: leatlets acuminate or H1I:1]'|=!}' senmanate ; calyx-lobes mvrower, snlni-
late-acnminate ; pedicels very short, the racome almost redueed ; standard
more pilose outside.

Var: 8 macrornynoy (O macrophylie, Wall. Cat. 5315; Bth. in
Linn. I'roe. I1, 35; HE Ind. FL IL 208), move robust in all parts, the
shoots and petioles spreadingly tawny pubescent, glabreseent ; leaves larger,
acute or nearly so; raceme short, often branched ; the rest as in preceding.

Haw, Tenasserim (Helf. 1727), Tavoy (Wall. Cat. 5346) ; Bithoko
range, at 3000 ft. clevation (Brandis); var. B. Ava, Taongdong; and
Prome hills (Wall.)—FL. Fr. RS

Shuteria, WA
Conspectus of Species.
More or less hairy ; ricemes sossile, naked ; pods hodry, o v s ve oo onoe s o B0, TERATT.
Al parts (nlso the pods) quite glabrous ; racemes filifom, formished with 1oov 2 distant
| o whirke of broad fornd Teavos, o i os sovii s vi st e b v O e,

1. 8. vestima; WA, Prod: T. 207 ; Wight Teon. . 165 ; Hf. Ind.
Fl. T1. 181.

Hap. Common in grassy places and amongst sunny shrubbery of the
drier hill-forests of Ava and Martaban, at 3000 o 5000 ft. elevation, in
plices descending to 2000 ft.—r. HES,

8 8 gurFrrTy, Bith. in PL Jungh. I. 232 in ado. ; HE Ind. L
IT. 152,

Haxg. Frequent in the drier upper mixed and the dry forests, ascend.-
ing into the drier hill-forest np to 1000 £t elevation, all over Burma, from
Ava and Martaban down to Pegpn—FL Close of IS, ; Fr, DS,

Dumasia, DO,
Conspectus of Species.
Nonng parts, ovary, and pods nore or Less palescenly e e v vessnvevennsnas T villoss
‘A party, also the ovary, glabrons, ..o, e B v o 8 focarid,
/ 1. Ik rerocames, BDihin PL Jungh, 1. 231, (D, sitioss var. feio-
carpa, Baker in HE. Ind. FL 11 153),
Han, Not unfrequent i grasslinds and amongst shrubbery of the
drier hill- (especially the pine-) forests of the Martaban bLills, cast of
Tounghoo, at 4000 to SUUU It. elevation.—Fr. March.
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Differs from the glabrous Ceylon plant chiefly in the smaller leaves,
and in the pods, which are not tovulose,

Galactia, T'. bBr. : A 4
Conspectus of Species, -/
All parts seantily and  minutely  appressed.pubcseent ;- leaves  glabrous above,
o G, bewmiflara, -
All parts, also the upper side of the leaves, soltly bub shortly pubescent, .. &, vilfess,
1. G rexvirnons, WA, Prod. T 206 ; Mig. Fl. Ind. Bat. T. 230
HE Ind. FL. 1L 192, (Glycine fenuiflors, Willd. sp. pl. 111, 1057 ; Roxzb.
Fl. Tnd. TTIL. 319).
Hap. Awva, Irrawaddi, on the hills opposite the island Loongyi (Wall.
Cat. 55200 —FL Sept,
2, Govnosa, WA Prod. 1. 207 ; Miq. Fl. Ind. Bat, I.220. (G. r
tenuiflora var. 3. villogn, Bak. in HE. Tnd. FL 11. 192},
Ham. Ava, Segain, on the limestone hills.—TFr, Nov.

Grona, Bth., vix Lour.
Conspectus of Species,
1

Leaves 3-nerved at the base, glabrous above; flowers ) in. long, in lax racomes,
o G Grikamil,

Leaves palmately -norved, sparingly hirsute on both sides ; flowers 2 lin, long, yellow,
golitary on filiform axillary peduncles, ...ovvvivrarnnrnani e .- _flicaniis,

1. G. Grawawr Bth. in PL Jungh, 1. 283 ; HE. Ind. F1 1L 191.

Haw. Prome hills (Wall.).—11 Sept., Octol, ’

2, 0. rircavess, Kurz in Jown. As. Soe. Reng. 1873, 232 ; HE
Ind. FL. TL. 191.

Hag. Frequent in the low and the savannah-forests of the Trrawaddi
plains of Pegu.—FL Clese of IS, ; Fr. C8.

Butena, Roxh,

{Meizotropés, Yoigt Cat. Hort. Cale. 289 ; Alegalotiopis, Grilf. Not.

Dicot, 441.)
Couspectus of Speeics.

Subg. 1. Butenr, Roxh. Corolln very large, oramgo-scarlet, approssed silk-huiry
ontside, the keel and standiard move or less geate.
¥ Pods stalloed.

Troe; pedicels f—1 in. long, ... o R R o A A S e T S KT

Woody climber; podicels T—18 in Jongy o v oes anen srrsoranssnsness sn L stiperbi,
® % 1Mods zessile. ‘

Erect shrub ; corolla only an inch long, ovivovvnvin sses vens e e e B AR

Suby: 2. Spatholobws, Hassk, Corolla small, white or purple; glalwous keel and »
gtandard more or less blunt.  Woody elimbers.
Leaves large, bemeath appressed silvery pulesciat; pods stalleed; flowers white,
o b parEifiora.

B
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Leaves small, glabrous to the naked ove ; pods sessile s Mowors whide, o, . 5 desnifandi.
L. B. rroxvosa, Rosb. Corom. PL Lt 21 amd FL Iwl 111, 241 ;

Hook. Bot. Mise. T11. 102, and Wight 1. Tud. Bot. Suppl. 57. t. 32

= Bedd. FIL Sylv. t. 176; HE. Ind, FL 11 194,
= Han. Frequent in the lower mixed and the dry forestssmore especial-

h however in the savannab-forests and ente ring even the tidal savannahs :
all over Burmah, from Ava and Martaban down to Tenasserim—I1 March,
Apr.; Fro Apr., May.

a, li. sUEEREA, Roxb. Covom. PL L ¢ 22 and Fl Ind. TIT. 247 ;
HE. Ind. FL 11, 195.

I-[us l-'n wuent in the mised forests, oczpec ially the upper ones, all
over Burmal, from Areacan, Prome, and Martaban down to U pper Tl Tis=
gerimn,—FL Mareh, Apr. ; Fr. May, June.

8. B. prarvirLona, Roxb, F I. Ind. IIT, 248; WA, Prod. T. 261;
Wight Teon. t. 210,  (Spatholobus Loxburghii, Bih. in PL Junch. 1. 238
in adu. ; HE Ind. FL 11. 193).

Hae.  Frequent in all mixed forests, especially the upper ones, enter-
ing also oceasionally the tropieal and open forests ; all over Chittagong,
I’xgu, and Martaban down to Tenasserim.—FL Febr.—Apr. ; Fr. DS,

4. B. acvaxars, Wall. Cak 5448, (Spatholobus acuminatus, Bth,
in Pl Jungh. I. 238 in adn. ; HE Ind. FL. IL 194).

Hae. Frequent in the tropical forests all over Pegu and Martaban
down to Tenasserim ; also Chittagong.—FL Fr. HS,

Erythrina, L.
Conspectus of Specics.

* Wings of corolln much longer than the spathaceous calyy.
x Pod bearing the few seeds at or towards the narrowed
end only, the lower sterile part greatly dilated as in Bufea. -
Subey. 1. Hypaphorus, Hassk, Pods dehiscing ot both sutures, the pilated storils
part contmeted into a galk 1—2 in, long,  Beeds 1—3, free. Flowors almost scssilo.
Standard glabrous; keel-petals wholly connate, obcordate and shortly aowminato in

AN SR, d e e e . - & ithoyperina.
Etandan] minutely velvety ; |\I.I'I Lun-q-tmﬁ u[' 2 u}.rhqm]!. fr1'|1l2|1|"' J'I.I]I(l aento potadls
united at the middle l’.-ll]'l. e R R e e Rl it ¥, 17,1 P e

. % x Pod many- -4_:_du1 secd. beaving {mm the base,

Sihg, 2. Duchasgaingia, W alp,  Pods flut, tornlose, oM ||::|15 nn];l. ""-l"“-.-'u' the sinunto
onfer suture, tho dorssl suture prominent and straight. Seeds free, but usually
sepirnied by spurions epongy sopita.

Glabrous, glancous; stondad  beead, notched ; pods minutely  grovish-velvety,
o L evalifolia.

Subg. 3. Stenotropis, Houssk, Pods torulose :md almost mnnlllfm'm, the valves
opening at Loth soturés anld exposing. the continuous pithy-chartaccous indehiscent
endocarp enclosing the saeds.
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Glabrons 3 leaves mombeanous or chardieoous; polds glabtows, voooss vosa e B Tudied,
# & Wings of corella minute, as long as or ehorlor thon the
&J.'.'rrf.i'rru‘r'u:{.k' :.'-f-'ltrl.f.l‘- ]

Bubg. 4. Mievopterye, Walp, DPods follicle-like opening along {he ventral sutnre, -
l."l'.‘_'ll'lill.ll-lud, Bogls froo. " -
Loaves rigidly chartaceons or almost coviaceons, more or lesa shortly tomentoss or

pu!_-.- rlons bemesth ; calvs epotlus consly d-lobad, coaies e e e e O, -

Leaves chartaccous, glibrons, nonminate ; ealyx spathiceons, ... ..o E. stricia,

1. E. zrewoseennas, Mige FL Ind. Bak 1. 200, vix Bl ; HE Ind.
FL 1T 190. (E. Swetrons, Miq. Suppl. FL Sum. 301).

Has.,  Frequent on the small saviannahs along hill-streams, river-sides,
cte., in the vicinity of tropieal forests, all over the Pegu Yomah and the
Martaban hills,—F1L Jan., Febr. ; Fr. Marveh, Apr.

The subgenera of Erythrina are better marked than many of the other
Leguntinous genera generally adopted by botanists, Dut here, like in
Sterculin, the great uniformity of habit seems to be in favour of their
reduction.

9, [ moLosSERLCEA, Fourz in Journ, As. Soe. Tleng. 1573. 0.

Has. DPegn, Tharrawaddi Distriet (Dr, Adamson).

A curious species, the Nowers of which much rezemble those of E.
oralifolin, while the leaves (if they really belong to the flowers) are those
of E. lithosperma.

3. E. ovaurrorry, Roxb, Tl Ind. IIT. 254; Wight Teon. t. 247 ;
HE Ind. FL IL 1589, (Duchassaingia ovalifolia, Walp. in Linn. XX1IL
743,

Han. TFrequent in the tidal forests and the tidal savannahs of Lower
Tegn ; often also cultivated in villages—I"l. Febe, AMarch,

4. BE. Ixpica, Lamk. Eneyel, Meth, 11. 891 ; Roxb, FL Ind. TIL
219 ; Wight leon. t. 55; HE Ind. FL II. 188, (E. bisefoss, Griff. Not.
Dicot: 4L1).

Han Frequent in the beach-forests all along the coasts of Burmah
and the adjacent islands ; recurs in the dry Prome Dhistrict but there very
rare ; often planted in villages.—Il. March, Fr. June, Sept.

5. E. sopenosi, Loxb. FL Ind, TIT. 253; HE Ionds Fl TI 155
(Micropterye suberasa, Walp. in Linn. XXTIT. 744).

Hap. Not unfrequent in the npper mixed forests of the Pegu Yomah. -
—F1, March, Apr. :

G. E. steicrs, Roxb, FL Ind, TIL 251; WA. Prod. 1. 260; Bedd.

I'L. Sylv. & 175; HE Ind. FL 11 159, (Micropteryx stricta, Walp, in
Linnnea XXT1L, TU).

Hap. Frequent in the upper mised forests of the Pegn Yomah and

the Martaban hills, east of Tounghoo—FL March, Apr. ; Fr. May, June.
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Mucuna, Aduns,

Conspectus of Speeies,
A .-L,_\\ ® Pode winged alang the sutuires, or famellate, or both.
S Swlge 1. Cittey Lour.  Tods trameversely ol obliguely lamellato on fho valves,
but not winged on the sutures,  SBeodz ovbicular,
- Rneomes COTy mleliki, shord =peduncled ; posds 1-pee dedy onvnn s nunsnnss Al BONBESE TN,
S, 2. Ceepopagen, Toxb, Sotores of ped dilafed into broad wings, the valves
emooth on the fices,  Beods orbicnlar,
Flowers vellowish or white ; pod 85— in. long, appressed tawny actoae, .. M gigeuteos,

& ® Pods cithout sutnral wings, the valees cither guite plain, or
longitudinally vildhed only on the firces,
Subg, . Stizelobinm, Mors.  Chagacters ns above. Podsoften longitudinally rilibed
on the sutures,
. x Tods stalleed, glabresgont, torose.  Seods erlicular,
Arborepns climber; flowers vudemated dork-purplo; ped 1—3 fi. long, plain,
ML dRecrecnty .
¥ x DPods sessile, plain or longitedinally mbbed. Seods tronsversely
oblong,
+ Pods denscly sotose, not plabrescont,  Flowers purple.
Peduncle naked ; flowers arising from o knob ; pods with two lomgitodinel vibs along

the npper suture ; Jeaves pubescont heneath, e AT « Al prieieas.
o Pedunele bracted ; ﬂu\ ers from n secondary ;u.dunrl-_ uhu:mt. 2 lin. ]me-' pod without
; % riba ; leaves alimost glabrows, (... . ; : cwwes JML Breeteata,
?- . + + Pods velvety, fthulL:.-.,.nl Fl{-wqra 1.\']1il.c,
Foda longritndmally ribbed, & Jonm, oooeecrisaraias e in shan vsai vad . wiven.
1 ! 1. M. wovosperyma, DO, Prod. II 406 ; Wight in Hook. Dot. Mise.
IT. 316. suppl. t. 12, and Teon. &, 35 HE Ind. Fl. II. 185, (Currpopo-
gon monospermum, Roxb. FL Ind. ITT. 253 ; AL anguine, Wall. 'L As. rar.
I1T1. t. 236).
Hape. Frequent in the mixed forests, especially the lower ones, all
over Pegn, Chittagong, and Arracan ; alse Tenasserim, Tavoy.—FL Close of
is.: Fr. DS,
2. M. grasaxrEs, DC. Prod. IL 405 ; Wicht in Hook. Bot. Mise, L1
3 a7 Sul‘;]:]_ t. 14 HE Ind. FL IL 186. (Deliches Iﬂf."ﬁ.lrﬁ‘i.lrr g, YWilld. E].
lﬂ. 111. 257 ; Carpapogon gidhnicwn, Roxh. F1. Ind. 111 2577,
i Han, Freguent along the sea-coast, especially in the beach-jungles,
of the Andaman istands @ also Tenasserim.—FL Fr. DS,
3. M. amacmocares, Wall PL As. rar L 41t 47 ; HE Ind, FL II1.
= 1806,
J Haip. Not unfrequent in the hill-Torests, especially the drier ones,
[( and in the Ir‘i.||l_'| forcsts of Muartaban east of Tounghoo, at 4000 to GO0 ft.

= elevation ; also Ava hills—FL Mareh ; Fr. HS,
4. M. rrvmriexs, DC. Prod. 11. 405; HI. Ind. F1. IL. 1587, (AL
prurita, Hook, Bot. Mise. 11 257, Suppl. t. 13; Bot. Mag, t. 4D45;



246 8. Wure—Contriludions towards o [No. 4,

Carpapogon praviens, Roxb, FL Ind. 111 25% : Dolickos pruviens, L. sp.
pl. 1020, quoad plant, Asiab. : :"-l.tlﬂili.*, Wall. ; Wight Teon. t. 250). \

Han,  PFreguent in all leaf-shedding forests, espocially the lower ones, & =
in hedges, shrabbery, ebe., around villages, and along  river-sides of 1.119/A 2
plains, all over Uegu and Prome; also Ava.—Fl Close of RS, ; Fr. C. and
HS.

5. M. nmacreara, DG DProd. IL 406; Kurz i Journ. As. Soe.
Beng. 1873, 231; HE Ind. FL 1L 186, (Cerpopogon bractentum, Roxh.
Huort. Beng. 54).

Haw, Frequent in shrubbery along choungs in the tropical forests of
Pegu and Martabon, azeending into the pine forests up to 4000 ft. eleva-
tion ; also Ava and Chittagong.—TF1. U5, ;*Fr. HS.

N. B. A probably new species has been collected by Dr. Brandis
gomewhere in Pegu which is very near to AL afropurpurea, DC., and, indeed,
has the same lowers. It differs in the long cuspidate leaflets, elender and
short racemes, the lower persistent Lracts, which are coneave-ovate, long-
aeuminate, and about an inch long ; and the lanceclate, acuminate calys-lobes,

G. M. xrves, DC. Prod: I1. 4006 ; HE Ind. FIL 1T 188, (Carpopo-
gos #ivenn, Roxb, PL Ind, 111 285).

Han. Ava (feste Baker). r

Pachyrrhizus, Rich. v

1. P. nvLnosus, {Delichoes bullasug, L. & II:L 1020« Roxb. Fl. Ind. 1
ITT. 509 ; P. angulafis, Rich ap. DO, Mém, Leg. 1X 879 ; DO, Prod. 11, ! '
402 ; HE Ind. FL I1. 207).

Has. Frequently cultivated all over Burma.—FL Close of I. 8. and
Cs.; Fr. CS.

Vigna, Savi.
Congpeetus of Speeies.
® Stipules nol peltately attachod, Neel profongeed fnto a distined Seal,
s Owvary and peds (at least while young) more or less pubiescont. to
tomentode,  Flowers purplo or Blug.,
O Beeds valvely. -
Wabit of the following; pods 2—3 in. long by } broad, densely silly villons, "
o Vo delicheides,
0 O Boods glabrons,
Flowers atiout } in. long, forming short-peduneled many-flowered reemes; pods dense-
Iv heown hivsute, 24—3 lin. broad by 4—35 in. Tomg, e o ansvsn v wewnsnne Fo ORI
Flowers about an inch long or longer, by 2—4 terminating the long peduncles; pod |
H]:II.Ih';h'unlq --------------------------------------------- 4as s T oeexitiata.
x x Ovary and pods glabronz,  Flowers yellow.
0 Leafleta obovate, blunt or almost retuse, /
Cluite glabrous ; corolla alwut §in long ; pods 1—1% in. 1ong, oo cvaneres V. intra.
O O Leallits from ovate to ovale-loncoolute, newminate Lo mente.
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flariris T 1—2 'on wery short padred podineles, o ooves v asnensss seas Fo FOpmE,
Lictimes m = flowered, |.l.l||'_:-|_l- Lusielial 3 stipules 2madl, plmost peliately Dileate-oviate,

h va I Datenla,
= ‘.t\ ® = SHpuies peltately attached, tie dowrv end produced.

. ® Ieal nat prolonged into o bk,  Plowers yellow.
Pods 1—2 in. long by 1] —2 Hn, broad, minetoly puberalons, soon glabrous; secds
- glossy: atipales oblong, the produced basal part Guleate-ovabey .o oo 17 caloarata.
Fods mther Blant ot bot

I emels, up toonn in. Tomgg by 24 Lo brond, sparingly but long-
hirsute ; secds opugue ;o stipules peliately linear-oblong, 3—4 lin, long,
¥ oo Vo brachgearpa.
* ® Keol prolonged into o distinet beak.  Flowers blue or while, or
varivsated in these colonrs,
Piels 2—3, or 4 =12 in. long by 2—1 lin. beowd, glabrous; stipales shortly pellate,

e e e e e e S PR SN Ll T

1. V. ponrcmrornes, Bak. in HE Ind. FL IL 206.  (Phaseolus doli-
chodides, Roxh, FL Ind. 1L 200 : Capecealie dolichoides, Bares in Journ.
A= Soe. Bena. 1574, 15835, sub No. 14).

Han. Not unfrequent in the upper mixed forests of Chittagong and
Arracan, especially along choungs. —FL Close of RS, ; Tr. D3

2. V. pieoss, Bak. in HE Ind. FL IL 207. (Doliches pilosus,
Elein in Willd. sp. pl. LI 1048 ; Hosb. FL Ind. 11L 312).

Hoan, Prome (Wall: Cat. 5509 C.); Pegu, above Rangoon (Cleg-

—horn).—Fl. Close of I8 ; Fr. 08,

3. V. vExienaTy, Bth. in Mart. Tl Bras. XXTIV. 194+ 50. £ 1. :
HE. Ind. Fl 11 206, ( Phaseoius vexillatus, L. sp. pl. 1017 ; Jacq. Horb.
Vindob. t. 102 ; 7o hirfe, Hook. Tcon. plant. t. 637 ;
Wight Teon. £ 202).

Han.  Hather searee in savannahs along the choungs in the upper
mixed forests of the Pegu Yomah.—FI1. CS.

4. V. wures, A, Gray in Bot. Amer. Expl. I. 434 ; Bth., FL Austr.
IT. 258 HE Ind. FL I1. 205.

Hap.  Frequent on the sand-beaches and in the beach-forests all along
the coust of Tenazserim and the Andamans.—FL . and HS. ; Fr. HS,

5. Y., geeexs, Dak.in HE Ind. FI. [1. 205.

Han,  Prome (Wall)., Not seen by me.

6. V. nvrrors, Bth, in Mart., F1. Bras. Pap. 19F £ 50. £, 2 and Fl,
Auste. T1 260, (Belichos Tuteolns, Jaeq. Hort, Vindol. L 39, & 90 Do.
lichos Gangetions, Roxb, FL Dad. 111 314},

Haw: Ava, Bhamo (I Anderson).—FL Fobr,

Bitker vefers my Burmese specimens (No. 2526) to this apecies, bog

- they differ greatly in the stipules, and are referred by me to the Following
specics.

7. V. cavcanvrs, (Phaseolus colearatns, Ttoxbh., FL Ind, 1I1. 280,
WA. Prod. L 245; Hf. Ind, FL.1L 203 7).

g2

Phaseolnws Pulniensis
¥
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Har,  Common in the savannahs and in grass-land, also mnongst sun- ‘
ny shrobbery and in enltivated Jonds all over Pega, Avmean, and Marta- 0
5 w . ‘ i
ban.—F1. Fr, D& ) A

5 V. mmacuvcanra, Koz inJouwrn. As. Soc. Beng, 1874, 185 ; L
Ind. FL 11, 206. i =

Han,  Arveacan, upper mixed forests in the Akyab Districtk.—Fl. Fr.
Close of 113,

®, V. Srxessis, Savi Dissert. s Miq. FL Tnd. Bat. 1. 187. (Doli-
chos Sipensiz, L. Anven ,'I|_|:_;:11. IV. 326G« Roxh. FL Ind. T11. a2 WA,
Prod. I 251 ; Bot. Mase, £, 2282 . Dolichos Trngueboricus, Jaeq. Hort.
Vindob., ILI. & 70; Deliches Cotjmng, L. Mavt. 259 ; Roxb. FL Tud, TITL
303 ; V. Catjang, Eudl ap. Mig. 'L Ind, Bat. T. 158; HE Ind. Fl. IL
2057,

Hin. Generally cultivated all over Durma and adjacent islands.—
I'l. Fr. D=,

Phaseolus, L.
Conspectis of Speeics.

&by, 1. Ew-phaseslus. Slipules small, basifix and not or hardly produced dowm.
warids. -
% Pods disidiate, oblowy or lwenr, E—..ln'n.;l,.'-s\cffl'e’ef. Filowwers purple o Iilae T —
while,
Flowers small, greenish white, on filiform pubicrulons pedieels ; calyx shallow, 2 lin, wida
and harely a Iine deep ; pods fuleate, 2—3 in. long by & brond, glabrons, B Gt
Tlowers purplish, middling sized, on slender glabrous pedicels ; calyx about 2 lin deep
and nearly g5 wide, vibbed ; pods 13—2 in. long by 3—4 lin, beoad, B fennicnniie,
® = Pudy peither dimidinte wer faleate, finear fo aoveow-Inenr, d—mneiyp-sceded,
Flowrers prrply do white.

x  Broctlets ovel, persistent, as long as or longer thon the ealyz.
Hacemes fuw-flowered ; podicels lomgir thon the calyx; pods linear, 4—~G-seeded,
codh wulgaris.
x x Bractlets deciduous, sherter than the ealyx,  Flowers shortly pedi-
colled.
Curolla nearly an inch long ; ealyx pluin ; pods many-secded, § in. broad,
; cod mderiant i
Cerolln about & in. long ; ealyx almost 3-vibhed ; pods many-seeded, 2 bn. booad oz
TR TN IRT 1 -n- o ar a6 e AL I L YTy
Hubg. 2. Strophostyles, Ellis. Stipules peltately attached and produced down-,
wiirds.  Flowers vellow or greenish yollow, Draets very decidoous:
* Creary aned pods globrogs,
Prostvate or half-lwining ; :-ltr!l]r.—- lar =0 anil ]t.l.f_'!.'l abont ! in, long 1 lenflets - more
or less deeply lobed, uvnns . T e e T R LR o e A O Rt e (A o o niadh Erilodu
8 pory pubcacent fo Hirsute, &
Twining, the stems spredingly hivsute ; pedicels 1—11 lin. long; peds thinly and
T L vy 10 e e e G e B e e R TR T R
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Ercot dr nearly =0, hivsute to almost glabrons ;. flowors alimost sessile; pods sparingly
e a1 i e e S e e e e P TR
®1. I\ ruxarus, Losp. pl. 10106; Roxb. FL Ind. TR 286; Wight

Jeon. £ 7003 Bak. in FL trop. Afr. 193 and Ind. FL I1. 200

S . Ava, apparently enltivated —FL Felr,
2 Porexviesvrs, Buk in FIE Ind. 1ML 1L 200, (Dolichos fennd-
eanlis, Grah. in Wall, Cat. 55958 D)

Ham,  Prome (Wall) ; Ava, hills cast of Bhamo (J. Anderson}—TFL
Ane, -

#3. I voneanis, L.oosp. pl. 100G; Boxb. FL Ind. I11. 257; Dth.
in Mart. FL Bras. Papil. 152 ; HE. Ind. FL 11. 200.

Yar. B, saxvs, Koch, Syn. FL Germ. L 178, (P, nanuns, L. sp. pl,
1017 ; Roxb. F1 dnd. I1 291 ; WA, Prod. 1. 283), dwarf and crect.

Hap.  Here and there eultivated in gardens, ehiefly in Chittagong.

4. F. anexaxrues, E. Mey. Prim. Flor, Esseq. 239; Bak. in FL
trop. Afr, TT. 192 and Ind. FL 1L 200. (P. rostratus, Wall. PL. As, rar.
I. 6. GF; Wight Icon. t. 34 ; P. alotus, Roxb. FL Ind. TIT, 258, non L.).

Hae., Ava and Prome, on the hills bordering the Irawaddi (Wall) ;
Tenasserim (Helf ).—I'l. Close of RS, and C8.; Fr. HS,

5. P. sesmierxcrvs, L. sp plo 1016 ; Jacq. Icon. t. 558 ; Bot. Res.
t. 743 HE Ind FL IL 201. (2. psoraleoides, WA. Prod. L. 216 ; Wight

con. . 2449,

Hag. Chittagong, in grass-landi—TF1. C8.; Fr. C. and HS.

6. I. mmironus, Ait. Hort. Kew. 111 80 ; Hoxb, Fl. Ind. IIT. 205
Wight Icon. t. 01; HE Ind. FL IL 201 (G/ycine triloba, 1 Mant.
816 ; Dolickes trilolatus, T Mant, 516 ; Burm. 'L Ind & 500 £ 1),

Han. DBurma (according to Revd. . Mason).

7. P. rarxervivs, Hevne ap. WAL Prod. L 215 ; Bak. in FIL trop.
Afr. IT. 198 and in Ind. Fl, 1I. 203, :

Han. Not unfrequent in the savannahs of Martaban, east of Toung-
hoo, and elsewhire ; also Upper Tenasserim.—FL Fr. March, Ape,

#3. I\ maprarvs, Loosp. pl. 1017 ; Roxb. FL Ind. 111 296; Mig.
Fl. Ind. Bat. I. 197,

Var. o mapratus, (I rodiefus, 1. Le ;P Aieirgo, L. var, rodia.
fug, Bak. in HE Ind. FL I 208), more or less spreading and twining ;
Pods shorter and more blunt.

/’ Yar. G Muosco, (P. Meage, L. Mant. 101 ; Hoxb. FL Tod. 1L

2925 HE Ind. FL IL 203 ; P oace, Roxbh, FL Ind, ILL 295, dwart aud

( ereet ; pods longer, narrower, and acominate ; secds green or Dblack. Of
* this there is also an almost glabrous form.

Hap: Var. 8. gencrally cultivated all over DBurma.—F1 C3.: Fr
Begin of Hs.



an 8, Kurz—Cundribindians foipopds a lN.l_ i,

Dolichos, L.
Canspectus of Species, ¢

Flowers Ty 1—3 :'Tual-'h'-l in the leaf-axils ; calyx-tecth abont =0 long as the 1111"",-"'"A_

eorolln yellow, oo aiiiaie Sune e s civee o D Biforets
Flowers by T or 2 on a short axillary peduncle ; calyvx-toeoth shorter than the tube;

o T T PR sy | T 11, T

1.. D. mrreores, Lospe pl. 10235 Roxb. Fl. Ind. TIL 313; HE
Ind. ¥l IT. 210.  ( Giycine wniffore, Dals. in Journ. Linn, See. XILL 146
cum ieon. ). .

Hag. Ava (fesde Baker),

2. D. razcEoraryus, Grh. in Wall. Cat. 5547 ; HE. Ind. Tl 11,
210.

Hiw. TProme Hills (Wall.).—FL Sept. Octob.

: Lablab, Savi.

#]1. L. voreanis, Savi Dissert. 19, £ 8. a—c.; Wight Icon.=t. 57.
and 208. (Dolichos Lablab, L. sp. pl. 1019 ; Rosh. FL Ind. IIT. 303 ;
Bot. Mag. t. 896 ; Hi. Ind. FL 11, 209.; Dolickos purpurvess, L. sp. pl.
1021 ; Smith Exzot. FL. t. 74; Bot. Reg. t. 5830 ; Doliches Bengalensis,
Jacq. Hort. Vindob. IL . 124 ; Delichos lignosus, Roxb. FL Ind. ITL
307 ; Bot. Mag. t. 3530).

Han. Generally eultivated in several varvieties all over Burma and the
adjacent islands.—F1L Fr. C5.

Psophocarpus, Neck.
Conspectus af” Species.

Bracilets shorfer than the ealyx; pods up to a foot long, 12—16 seeded,
o P tetragaicdabie,
Bractlets as long or longer than the ealyx; pods 2—3 in, long, ofien enly 5—8-sonded,

o ds puifustis.

#1. P. verracoxoronvs, DC. Prod. I 403 ; HE Ind. FL 11, 211.
(Dolichos tetragonolobus, L. sp. pl. 1021 2),

Hap, Prome and Martaban ; cultivated aceord. Revd., F. Mason,

#3 P parvsters, Desv, in Ann. d. se. nat, 1X, 420 ; HE Ind. Fl.
IL 212,  (Diesingia seandens, Kndl. Atakt, Lt 1—2; P. loagepedunics
fatus, Hassk, PL Jav. rar. 885 ; Bak. in PL trop. Afr. 1L 208 Dolichos
tetragonolobus, Rosb, Fl, Ind, TLI. 305, non Linw. F).

Han. Frequently eultivated all over Burma ; growing also like wild
in the savannahs around villages along the Irrawaddi river.—FL Oct. Jan.:

Fr. C. and HS.
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Canavalia, Aduns
|

4\ Subit, 1. Ewetanaralie, Pols more er less dimidiate, with 2 Paralle] wings alonz
o upper suture, glabvons or slabrescent,

-

Conspectus of Species.

Seeels wn fach long or-slightly longer,
. Fads 1—2 fued long, lnear-oblong 5 sevds 1od or WhIlEy o ianunsanasess Do AMEOraES,
& % Seodn ouly L fin. foitgs

Leaflets shortly acuminate or apiculate ; standand an inch long; seeds light grey,
wo e pivesd,
Laaflits apiculate ; standand 73 long or shorlor; seeds dark Brown, ... o O feerapiides.
Lieaflets olwvisl, rotuse or vounded § standavd on ineh long ;. sools grey, .6 .|.'J.'m-:,ri.fr}1;
Saly, 2. Dysofibiv, Bth. Dods terote, straight or slightly  curved, olitnsoly

Skoeled along buth sutures, bt not wingeld, donsely hivsute to velvoty.
Shortly pubescent; corella an inch long or longer; stile Teardnd; poda vilvety, O grandis.
Glabrescent ; corolla hardly | in. long ;. pod as in precoding, but more densely velvely,
stvle willous rommd LT i | 1 e s Pt S g 17 771
#1. C. exswonwis, DC. Prod IL 404 ¢ Bot. Mag. b 4027 ; Bak.
in Fl. trop. Afr. IL 190 and Ind. FL 11 195,  (Dolickos ensiforais, T
sp. pl. 1022 5 € gladinta, DC. L e ; Wight Ieon. t. 758 ; Dolichos gla-

i, Jaeq. Teon. rar, 1L t 560 : Roxh. FL Ind. 111 300,

Var. o, ERTTHROSPERMA, Voigt Hort, Cale. 234, seeds rod; flowers
red or white.

“Var. B. LeEvcoseemya, Voigt Hort. Cale. 234, sceds and flowers
white ; pods about 2 feet long.

Hap.  Generally eultivated all over Burma, especially in the plains ;
often springing up in poonzohs and neglected mardens — 1. BS. ; Fr. (S,

2. C. viwoss, WA, Prod. L. 253 ; Migq. FL Ind. Bat. L 216. (De-
lichos virosus, Roxb. Fl. Ind. I1L 301 ; €. ensiformis, var. L. viross, Dak.
in HE, Ind. FL 11. 196).

Hap. Amongst shrubbery along the outskirts of the upper mixed for-
ests along the Arracan coast, and most probably clsewhere.—F1 Close of
R5.: Fr, Jan,

2. C.orunernd, Grab, in Wall, Cat. 5534 ; Mig. FL Ind. Bat. L

. 215, (C. easiformis, var. 2. furgide, Bak. in HE. Ind. FL 1L 196).

Hae. Frequent in the Jeaf-shedding forests, and more especially in
ghrubbery along streamlets, in hedges, cte., all over Burma, from Chitta-
gong and Prome down to Tenasserin and the Andamans—I), Close of
e Fr. C8.

- 4. C oprosmronts, DC. Prod. I1. 404 ; Clegh. in Madr. Journ. new
ser: [ £ 4; HE Ind FL 1L 196 (Dolickos rotundifolivs, Vhi, Symb,
~ 1L 81; Roxb. FL Ind. II1. 302).

Hag. Common on the sand-beaches all along the coasts of Armcan

and the Andamans.—FL Close of S, ; Fr. €S,
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5, C unavprs, Kuez in Journ. As Soe, Beng. 1874 185 sab No.
4.  (Phoseolus gredie, Wall, Cat. 5602 ; Dth. in Il Jungh, 1. 23%in )
ndi. : Phaseolus vefntinus, Bak, in HE Ind. 1M, 111. 2001} i A
hills ; 'r.-n-.w/*

Han. Chittarone ; Ava, Taong-dong and Khalkyen '
rim, Moulmein : Peon (feste Baker)—FL Close of RS, ; Fr. 115,

6. O tveess, Koz in Journ. As Soe. Beng. 1571 155 sub- No. 14 .
( Phaseolus fucens, Wall, Cat. 5001 ; Bth. in PL Jungh. 1. 239 in ado g
Figna lucens, Bak, in HE Ind. FL 11 207).

Han, Frequent in the mixed forests, especially the upper ones; enter-
ing also the tropical forests, from Chittagong, Pegu, and Martabay down to

Lenazgserim.—FL Close of 1138, Fr. 1S,

Dioclea, HDIK. 5
1. D..nercExa, Hook. FL Nipr. 306; Dak. in FL trop. Afr. 1L
180 ; HE Ind. L IL 196, (Dolichos hexandrus, loxh. Hort. Beugh, 53,

and MS. Teon. XX. £ 1347,
Han., Tenasserin (Helf, 1752).

Pueraria, DO

'f.-fl.lir.ﬂ'.lh"r'fr!.\' af ,‘ff.”._,.a',_*_

Subyg. 1. Fwe-puerarie. Woody leal-shedding chmbers. Pods constrictod helwiog

the' seeds.  Hoots large, tuberous.  Flowers pale Llue.

Calex denscly silley ;
ulyx minutely ;';l.l:rru,-_-_-..c-r] pubeseent 3 bractlets a3 long as the buds 1|u-d'~' minutely ap-
pressed pabescent, soom ElALIOME, o vl diviirns s thairn aianaes iaas P, Cowdallid,
Subg. 2. Newstanthis, Bth. Undershrubs or shiubs, erect or twining. Puds not

Lrzsictlets minnte ; pods tnwny hivmte while young, .. % fuberssr,

tails.

constdcted between the
& Feeef shiriks or wudershirebs, the dranchiets ferele o sicarly so.
»  Dracts decidaons,
Tomentum of young parts, inllorescence, and calyx tawny ; pods 2—3 in. long,
LAY composita,
All parts nearly glabvous ; ealyx minutely velvely ; pods 1§—2 in. long § Sowers white,
A WWallichi.
¥ x Brocis '|ll.':l‘:-i'-|.- nk.
Leaves sparingly appressed hirsute ; fruiting pedieels 2 lin, long 5 pods 1—1§ in. long,
venen o ds Wlfeld.

FEaE BRae e nded

glabeous, .. or
.l'..-_.-; o Jaredlirale Bewrba or wideralrnhs,  Flowers _.lrlfl'pfr'-\'ll:' Dl

¥ Tie
w I'ods narrowly linear, 15—3 in. long by 2 lin, broad, many=secded.
O Bracls deciduons,  DBranchlets tovele or nearly so,  Loaflets ofton
labied, Extensive twiners :.\4-.E-F:f-Ja.-'|3rfFr-;r. ll-:l.]:{'l.‘-:l‘

Calyx abont 2} lin. long, the lobes penminets : eorolln about 5 lin. long, 2 phaseoloidey,
Calyx about 4 lin. long, the Jobes subulale-nowninate ; corolla } in. long;
L Mn’u'.'.tl,l:-r'r.'n'rr,
0 O Bracts persistent.  Branchlets somewhat angular,  Prostrite

or 1_l.|.'j_:__"|'|_|__'7r e nninl hevlas.



-

IHFE,] fh'.m?irfc'-'f:p' of the Burmese Flopa,
Pods long Lut thinly hirsule,.. ..o,
® % Iods obl
- flat or -
. the,
Peds flit or nearl
sl
Pods torose
e e e SRS

1. T. rveenosa, DC. Prod. II. 240; Wight Teon, . 415

2. HE Ind:
FL 1L 197, (Hedypsarna teberosiwm, Roxb, FL Ind, L1L 363,

Has, Chittagong.—FlL March, Apr, ; Fr, May, June.

2. P Casvorrer, Grah. in Wall. Cat. 5355 ; 11f. Ind. T1. IL. 197,
Hain., Commeon in the mized forests, Lh]ILLH]!'I, the upper ones, all

over DBurma, from Ava and Martaban down to, J_‘u masserim.—FL March.

Ay, ; Fr, May, June.
Stands in o similar relationship to the pl‘l}lzc.-r.'lin_-:_; species as Aiifeitin

exfeisa does to AL, sacraphylle, and is barely more than a glabrous v




.
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Var. a. auvviss) beanehes, potioles, efe., spreadingly tawny hivsute;
pods similarly hirsute while nuripe ; fowers purple. \ ==
Var. 8. arnapinescess, branches, petioles, and also the pods thinly /L_
appressed hivaute, the last shorter and almost glabreseent ; Howers l'_:.'-!U’I
lilae, viclet at the tips
Hae. Both varielies vather Froquent in the upper mixed Forests, along -
choungs, also in hill-tonngyas, of the Pegu Yowmah ; also Ava, Khakyen
Hills. —L besiusof CS,; Fe, HS,
Var. 8. may be distinet and stands in a similar velation to the nor-
mal form s 2. Cendollei does to 2. tuberose.  The species is also com-
mon in the Sitkkim Himalaya,
8 I mmsvra, Kurz in Journ. As. Soe. Beng. 1873, 254 ; HE Ind,
Fl.-11. 189,
Fag. Not rare in the drier apper mised forests of the western slopes
of the Pegu Yomah, up to 3000 fect elevation.—Fr. Jan.
9. P, unicuycanes, Kure in Jown. As Soc, Beng. 15730 232 and
1874, 185 ; HE Ind. I'] 11, 199,
Hap. Rare in the drier upper mixed forests of the central parts of
the Pegu Yomalh,—Ir. Jan,

Teoramnus, Spreng. et
Conspectus af Species.

& Prle giore or less forese, fmeny Aivsade,
FBoeds opague 3 inflarescenes amil voung branches .'i'|11'r.|.l.|.iIIE]1'L' fawny pilose; calyx-
tecth az long ns the tobey oo s PERE EAA R e E A e T anllin,

& & Podi glabrons fo the ooled ey,

¥ Flowers in ricemes,
Tineemea approssed silk-baivy ; ealyx-tooth as long as the tobe; sceds glossy; leaflols
up to 1} im. lomzr, Mok e umUnAbo oo coi vaan i b s e b s s T labivlis,
Teemes Jong-p duncled, almost glalivous 3 Teatlels obovate, wetuse, ... T Wallichii.
Ticemes npias d :-i|'|;-'||:|.i|.:.' E |.'|.'|1'|.'.‘.'-|.1'l'1'|1 ghorter than the L'ﬂ]}'x-il'l}h". s uita
_opaquoe ; leaves 2—1 in. long, noaminmle, «ouiiiieieasvassns veee rereds Merilis,
x o Flowers hy 2—4, nxillary.
Malit of T _fleeifia » corolla § in, long; unripe pods 1} in long, flat, glabrous.
1 wll.i_,lr.uﬂl_i.l!ﬁl.

1. T, aonris, Bth. in Linn. Proe. VITL 2865. (Glyeine wmolliz,
WA, Prod, L 208; Glyeine debilis, Roxb. FL Ind. LLL 317, vie Aiton). '

Hap. Frequent in the drier upper mixed forests all over the Pegu
Yomah.—FL B8, Fro C5.

9. T, panianis, Spreng. Syst. veget. IL 235 ; Bthe in Linn. Proe,
VIIL 263 HE Tud, FL IL 18%, in part.  (Glyeine labialis, L. suppl,
825 Roxb. FlL Ind. ITL 815 ; Wight Icon. t. 168).

Hag, Frequent in savannabs and savannab-forests, also in ledges,
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ghrubbery and neglected eulture-land, of Chittagong and Arracan ; prolu.
bly alzo elsewhere—FL Fr, RS,
4. T Wannnenrr, {Deswodiwm Rottlepi, Bak. iu HE Ind. FL 1L

— -
17 quoad plant. ¢ Prome),
Hin, Prome Hills {Wall, Cat. 3974,
. The few specimens seen by me are imperfeet, but the terete stoms, and

mare especially the laree peenliar peltately adnate stipules, at onee remove
it from Deswodivm Rottleri, with which Baker identifies the plant.

. T. rrexivis, Bthe in Linn, Proe. VIIL 265 ; HE Ind. FL 11, 185,

Has. Not unfrequent in the moister upper mixed and in the tropieal
forests of Chittagong, Arracan, and Southern Pegu to Tenasserim—FL
Close of RS, ; F'r. U8,

d. T. oxyeuvira. (Galactia 7 oxyphylla, Bth. in PL Jungh. 1.
293 it adn, ; HE Ind. FL 11, 192).

Hiam.  Tenasserim, Awherst (Parish) ; Tavoy (Gomez).

Glyecine, L.
Pl-li'f*_e'n!-: fus (i_|r p"\_l,l.lf'i ics.

Erect I'Ilmm in small axillary elustors; pods 1—11 in. long, almost fuleate : seeds 3

bin, long, slighily compressed, pale ecoloured, ..oy, A
Tweining ; fowars in peduncled axillary rcemes ; pods J—1 [n. ]url:._ﬁ straight ; secds o
binelon g, nonpivesed, Tromm: il i e e e e & Juavaieion,

E o 1. &. Boga, ‘mh. and Zuce. Fam. Nat. FL Jap. 11 ; Bth. in Linn.
Droe. VIIL 265; HE Ind FlL 1L 184  (Dolichos Saju, L. sp. pl. 1621 4
Roxh. FL Ind. 111 314 ; Jacq. Teon. rar. t. 145; Soya fispide, Moench
Meth. 153; DC. Prod. 111 396 ; Alef. in Bot Ztg. 1867. 290).

Hap.  Ava, cultivated

Dunbaria, WA
Conspectus of Species.

- ¥ {Ja'u’.'.u‘_.'; wid padds aexsile,
Leaflets large, scuminite, sparingly but distinetly resinous-dotted hemeath; Nowers in
THOETOA, 54 o s s I8 (11
Toaleth woadl), Wiimtish ; fiowers usindly by pafrs, ... ,0ha, SR S | =
R Oery gl pads e wegeieiraiesly ool lod,
Leaflols gewminato : I.uuu wally by pairs or few on a vory short peduancls v pods
pubescent, 11—2 in. Jong, 10—12sculed, lingestulkod, .. ... il i, pdaraipe,
Leaflets acute; flowers in meomes 3 pods spreading gl viscoso-liiry, I—1} in, lon,
‘ Griamersligh, sl l;]'\. stulked. . PSS =4 R e s crieinalie,

y 1. D). prsca, Kurz in fuulll Azl Boe, Be A, l'w lbh {(Phoseolus
/ Juwseus, Wall. PL As rar. L Gt 6 HE Tnd. 1L IL. 'U]j
. Han.  Prome Hills (Wall ).—FL Felir., Marel,
2. I coxseensa, Bthin PL Jungh, I - 241 ; HE Ind FL 1I. 9218,
(Dolickos 2 rhynehosioides, Miq. FL Ind. J.ht L 1:.-,1
493
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Han, Drome Hills (Wall.).—1"1 Sept. Oetob.
3. D. vovocarra, Kurz in Journ, As, Soe. Deng. 1874, 185; HE.

Ind. FI 11 218, -

Hap, Upper Tenasserim, Moulmein (Faleoner ; TLelE. 1709).—FL
Fr. Febr. March.

4. D, cipersants, Bak. in HE Ind. FL 11 219, (Afylosia circina-
#iz, Bth, PL Jungh, L 241 in adn.).

Han. Tennsserim, Moulmein, ete., (Grifl,, TIelf.) feste Baker.

1 have seen no Burmese specimens of this species, which greatly re-
gombles the 131\*-.';.'&5“5.

Atylosia, WA,
Conspectus of Species.
®  Tointog waderakenbs or herda,
% Prostrate hork with twining branches. Flowers 3—4 lin, long, almost
fascicled by 2—=1.

Tubernlous ; pods 1—1 in. long, tavmy pubtralons and hivsate, .. ..., seerabaoides,

% = Corolla '—} in. long. Extensive bwincrs,  Flowers mcomose,
Leaflets shorily pubescont on both sidea ; racemes and pods long-pilose, the Intter trans.

verscly torose, long-semminate, ... PP T T
Leafliefs beneaih soitly {often v ._Hm'.mh} ]1111"’.1'.11!.!-”\ pmh l:lhlu'n , transver=cly impuss.
ed betwoen the sceds, yellowish or tawny VeIVolY, sorissns snrr sroecees <. wollis,

& @ Eroet shrads o derda.
Bifl anmral, little-bramched ; leaflels Boneath olix '-L-} white or yellowish t(f'l'l-&'l'l-t-l"l., I

calyx slightly pubes Il|.u11.- or almost glabrons ; corelln &

1. A. soamapzomnes, Bth. in PL Jungh. I. 242; HE Ind. Fl. IL
215. (Dolichos senrabaoides, L. sp. pl. 1020 ; Dolichos smedicagineus,
TRoxb, Fl. Ind. 1IL. 315, non Willd.).

Hap.  Ava, Bhamo (J. Anderson).—Fr. Jan.

9. A. parpars, Bak, in Hf Ind. FL IL 216, (Deabarie barbafa,
Bth. in PL Jungh. L 242 in adn. ; Dunbaria ealycina, Miq. FL. Ind. Bat
I. 1507). o

Hap. Frequent in all leaf shedding forests and in the savannahs, also
in hedzes, ete., all over Pegu and Martaban down to Tenasserim ; also Ava
and Prome.—FL Fr. O and HS.

3. A. moonrs, Bth in PL Jungh. T. 248 inadn, ; HE. Ind. Fl IL
219 {’D:m!rrr..'[:r Horefieldii; Mig. FL Ind. Bat. 1L 179).

Han: Not inlfrrllue:ul in the savanunh forests, also in the apen and
the mized forests, of Martaban and Ava; also Andamans.—FL C5.; F
S

4. A. ®ivEa, Bth, in Pl. Jungh, L 243 in adn.; HE Ind FL IL
214,

Has. Not unfrequent in the eng-foresis of the Prome district ; Ava,
Yenang-choung (\Wall.).

i, 10T, o o vv on s sl WiPET,
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Cajanus, DO,
® 1. C. Ixnicrs, Spreng. Syst. [T1 215 ; Alef. in Bot. Zeitg, 1507,
b 3 ~wb. 280 HE Ind. PL IL 217, (Cyéisns cojan, Lo spepl. 1001 5 Roxb, FL
“nd. TIL 325 ; Cytisns pendo-cajon, Jaeq. Horb, Vindob. t. 119 ; C. favcus,
. Prod. 11, 402 Jacqg. Obs. 1.t 1.).
. Ian. Generally enlitvated in zeveral varieties all over Durma and the
adjacent islands, up to S000 feet elevation.—TFL Fr. C. 8.

vt

Cylista, Ail.
3 P, B :acw.T-.“i.-'a."., Ait. Hort. Kew. IV.-513 ; Roxh. Corom. PL 1. £. 92
and F1, Tnd. TIT. « Wight Teon. t. 1597 ; Hf. Ind. 7. T1. 219
Hap. Frequent in the leaf-she «lding forvests, especially the mixed ones,
] also in deserted toungyas, savannals, ete., all over Pegu and Martalan
—FL Close of Ls; Fr. HS.

Rhvnchosia, Lour.
C-:J.-‘i-.'-'!‘f'a'.".'f:'.x' .ly'lt |?f!.::flJ'3_

hout arillus.

x Twining herbs.
Teaflefs more or less acute; racemes clongate, longer than the leaves, almost glabrons,

or ronnded ; racemes filiform, ghorter than the leaves, pilose; calyx-

Lenflet= obinze
tocth £ e e e o R e S R e S 11

t shrube or undershrobs.

Grevish welvety ; 1 y LI eled at the end of the branches,
poad dense Iv vis L A P P R PR RN (LT Ko breetenda,

E ] 7 us e pod.  Teoiwers:

ity e asee oo i densiflora,

L WAL and Pyclocendru, \'l".'L.}.-

s longer than tho leaves

1 w131 L
pods Tor.pily

Nl {a/n it

oy i fenid.

lLL][tnn ing + flowers :~i||.'::"|EL' on tho filiform vigeid-pubeseont racomes,

piods 1.5 B e e e et Wl i e = Ty I rufesccus,

& @ alyr-fecd

Ercel ; stems, racemes, and undersurfuce of leatlots while-tomentose ; pods 2esiidid,
cadts ErnRIRE

1. T wrxona, DO Prod. 110855 Bih. in FL Austr. IL 267 ; HE
Inil. Fl. |]. l:_f.-‘-.r'-' chos vididais, L. s, El R Dolichos soarabeai-
des, Loxh, Illtl [11. 315, hien Willd.).

Hax. iu the dry and open forests, also in savannahs, of Prome and

Ava—FlL Fr. Close of RS,

a9 b pinosa, Wall Cat. 54890 ; HE Ind. Fl. IT. 22k

L .IHaw Ava, banks of the Irrawaddi near Segain (Wall.}.
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The foliage resembles that of Aéylosin searabioides, the flowers those
of Atylosia elongnta, Bth, o>

3. R. pricrears, Bth. in HE Ind. FLOTL 29 o

apg. Not unfreguent in the dey awd eng-forests of the Promg fis-
trict ; Axva, Yenang-choung and Taong-dong (Wall h—FL Fr. DS,

4. H. pEssiFrora, DO Prod. I 3506; HE Iul FL I 2260 (Du- :
Lichos aurantioens, Wall, Cat, 5102 E.).

Hap, Ava, hmestone hills near Seeain ; Taong-dong {\\_n“.}.—l'"l. Nov.

5. B nurescexs, DC. Prod: 11 857 3 Hook. Teon. t. 1580 HE LI
Fl.-T1- 220, tf:a FREE R JATERICIER, .1I-H|:|. L Towd. Dok T. 167).

Han.  Ava, Irrawaddi valley near Kathae (J. Andevson).—FL Jan.

G T caworoaxs, (Cojenes 2 condicans, Wall, Cat. 5576 ; diglosic
candieans, Wurz in Journ. As Soc. Deng 15TH 186, (B, deensiz, Dih
ME.: Hf. Ind. FL I1I. 222: Dolichos ecandicons, Wall Cat. 5567 ; HE
Ind. F1 1L 226, forma foliolis acutis v. obtusinseunlis).

Han. Ava, banks of the Irrawaddi below Yenang-choung; also c

Taong-dong (Wall).—FL Nov.
Flemingia, Loxb,

Consgpecins af Speeies. b
Subg. 1. Ew-Flemingta, Ercct shrubs or herbs. Flowers in racemes, panicles
or head-like spakes.
§ 1. Gty
od ind
{ent,. Leaves 1-foliolnte,  Pods 2-seeded.
# Florml lomets quite glabrows,
Corolls :.'l,h-]lu".\.'j_-ij_ :' 1Th. ]_:.1_}; + Tenwned comtale-ownie, O . Suivennsen sirine sunsie F. -l'_-i'-'.l;lll-".ﬂ'-

, DO, Racemes one-sidedly flowoered, the upper ones colleet-

g terminnl panicle.  Floml beacts lavge, loafy, complicate, prreiss

x = Floml brucis puberulons or l'llE.‘l scrnt.

Etipules mot sbove 3 lin. long, mthor deciduous; Braels rotundate and obsolotely

pointed, not ciliate ; corolla about 3 lin. long, white or yellowisly, . ..F stredilifera.
Stipules stifl-subulate, up to ) in. long; bracts more or less potuse, cilite; coralla
purplish, about 2 B IongZcavs vese svviarssnsanrs ss vnanns xenass oads bimelonte,
§ 2. Flemingiosirum, T, :ilu-l_ Chalarie, WAL, . Racemes spikelike, '-l'||tt:|.'|':.‘
gr ¢lustered in the leal-axils, or in panicles, mrely rodacad to axillary or

terminal more or less illh']_llt'l'l il hizils.

% Flowors in racemes or panicles.  Pods nsually fewesonded,

+ Leaves 1—3-fuliclate, Bracts small, persistont or deciduons G
firfar, WAL
Leaves 1-foliolate ; racemics Gliform, shorter than the leaves, o ooseieee F. paiienlata,

Leaves 3-foliolate ; moemes slender; as long or wsually longer than the leaves,
v o Tratcater,
+ -+ Leaves digitately 3-fuliclute,  Spikes, while yvoung, densely
imbricateaboneted, the bmets deciduous long Before opening of

the fowirs, or mrely persistent.



Ih',‘G} ﬁ’nmr‘fr‘:{:,r.l‘ qfe'fr:' Lwrmese Flore, a50

O DBraets not searions, shorter than, or abowt as long na the
baks,  Low shrubs, the bronchios mote or less terete or an.
gukir.

I 1 Drnets persistent durving Nowering time,

Raeermes dinss, soasito; covolln & Tin, Jong; calvx-lobes subuluge, l.lu lower ono 21 Tin.
Iomg'; petioles less thanw an fnch long, oo coviiins seonnnsnias ene s Grakiniaine.
Racemes dense, villons, the beoad bracts much shortor than the pilose enlvx; ealyxs
toith 3- lin, long, linear, subulate-acominate ; corolla slightly longor than the
cilyx = potiolo 1—:2 in, long, nob wingod, cooeseeeiadaiih areranss Fo Wallichii,

T T Bracts deciduons before opening of the lowors.
P

Low shrubs with a woody salitormmnean tronds,
Racemes small, silvery sill-hairy ; ealys-teeth faleatcly subnlate, o line long, the lower-
most one 18 lin, long 5 corolls 2 lin, long; petiole winged, about an inch long,
oo &L erivans,
As precoding, but flowers somewhat larger and not silvery silk-linivy ; peliole 3—6 in.
e W OB, - IR, xnavwis s s aain o 0k ed 000 8 bm s o s 808, anm biie s, MR
Racemes rather slonder and lax ; Qowers almost sessilo ; corolla 2 lin, long or o lililo
Tun Tk ol L!'.": teeth fnleate-limecolate, the lowermost one bapel v longer than the
rist ) 11;1.1|.]-= winged, 1—2 in, |.ll|'| f oL ferritginea.

1 ‘Il-lll-rt 11- -.14 o 1-;]--41 umh r-l|t |:||--e

Paticle wsually not winged ; racemes donse, wsually clustered and shorter than the
prtiols, gh-'-'[ h zilk-hairy ; bmets linear-lanecolate, subolate-aouminate, about £
T, lomge 3 ealyx 35 lin. long, the Tobes lincar, sulmlate-acnminate, tho lowermost
much Eml;_'xr.. L.Jif_uh 34 lin, lon g, purplizh, with o flesh-calonred purplish-strenled
S ebaamdnnd, L T
Az precciling ;. mcomes appr

; - paesan wssskasn snas asrade POMPOEIT

wl 1|1'-1|'. ]-1;1- -.l.nt mnch shmi-_\l than the warowly
winged pefiole ; pods dimsely resinose-glandular and patiernlous, .. .. JF prosfrate,

Patiole nurrowly winged ; mucemes tather Jax, groyizh silk-hoiry ; calyx 3 lin. long, the
lobos submlate 3 Trwets ovate-danecalate, caspidato; corolla 3 lin. long, reso-coloured
with greenish kool ; {<-d1 puberulous, .. ... PR s S eY ey
Potiole narrowly winged ; Bruets and calys appress -[]1. ‘.:ruv'rn or golden sill-hairy, the
lakor &iin. Jong, the !'i-'E!-J subilute with the lowermost one twice ns long ; corolla
§ in. dong, white with rese-coloured wings,.... .. T i Ay T . tafifelia,
0 0 Bructs searions nud stiff, very much lenger than the flower
buds.. Dranehes and brinchlots move or less triquotrons,

Tall undershrnb ; petiole narrowly winged ; lower sheathing bracts up to 2 in. long;
calyx about 4 lin, long, silvery silk-hairy, the lobes liner, seominate, the lowor-
most one twice as long ; corolla Ilr.'.!l.']}' L oim. long; pods minntely appressed
]_:Ilﬂ.rl.'.l.'l.'llu'ﬂi. P . venas e aliiela,
» ¢ Bpikes short and condons lmt; hu ul:- L| wis all porsistent, the
outer ones largn amd inveluerc-like. TPod enclosed in the calyx,

1-geeded.  (Loguidscownie, Jungh.)

_.-.E-I‘t‘d:' mndershrub: bructs .'\-E]]i:.'-r[]'.l“.': calyx _'_ in. Il.ll!lg, the lolwa subnlate : caralla 5,
in. long, minutely appressad silk-hairy ; pods silloyepilose, .. on e s o0 B edtpitata,
Burfy. @ Ihgrichoniudies, l:::k. Twining hirbs or perennials. . Flowers in lomg

peduncled  heads or dichotomons corymbs.  Calyx-teeth almost equal. Tods 1. Tarely

Zegeled, nsually inelnded in the calyx, Brmets tni:!ruh-. ileciduons.

Flowers by 4—10 in long-peduncled hoads ; calyx fulvous-piloss, | in. long : corolln
Appressod piloss, nearly § i Jong, svivisssvern s viniennn sens veas ks teatifm,
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1. F. emarrarn, Ham. in Wall, Cat. 5757 : 11 Ind. FL I1 227,
Hiyn.  Fregquent in the eng- and dey fovests of Ava, Prome, Pegu, amil

Martalban.—FL (5.2 IPr. IS, : %
2 [ sepominieens, RBroin Ak Hovt, Kew. od. 20 IV. 3560357

Wight Teon. t. 267 ; Bot. Reg. §. G617 HE Iml: Flo T 227 {Hrc.-},e;-u.
rait atrobiliferam, Lo sp pl. 053 5 Roxb, FL Ind- 111 3500,

Han  Common in all leafshedding forests amd in the savannahs, all
over Burma, from Chittagong and Ava down to Tenasserim and the Anda-
mane.—FL 1. and 8¢ Fr, HS.

3. TF. nmacresra, Wight Teon. £. 268 ; Mig. Fl Tnd. Bat T 162,
(. strobififera var. 1. braclenin, Bak, in HE Tnd. FL 1L 227 ; Hedyse-
o bracfenfum, Roxb. FL Ind. ITL 351).

Han.  Freguent in all leaf-shedding forests, ezpecially the lower mixed

T "'-*_'

and savannal forests, all over Burma, from Ava and Martaban down to
Pegu—FL Close of RS, and €3, Fr. H3.

4. 17 paxieviaTa, Wall Cat. 5750 ; Bth. in PL Jungh. I. 245 in
adn.; HE Ind. Fl. I1. 227,

Haip Upper Tenasserim, Attaran river (Wall,, Helf).—F1. C8.

5. F. mixeEaTs, Rozb. FL Ind. ILL 841 ; Wight Ieon. t. 327; HE
Ind. FL TI, 225,  (Iedysarum lineatui, L. sp. pl. 1054 ; Burm. FL Iand.
167. t. 53. £.1).

Jiap.,  Commen in the savannahs and the lower mixed fovests, also i
grass-lands, cte., all over Ava, Prome, and Pegu ; also Martaban—FL €35, ;
Fr. HS.

G F. sertcaxs, Kurz in Journ. As Soe. Beng. 1874, 156.

Haw.  Fréquent in the eng-forests of 'rome district and of Martaban,

east of Tounghoo—FL Fr. HE.

7. F. rernveises, Grab. in Wall. Cat. 5750 ; Bth. in Pl Jungh. I
245 in adun.

Han, Prome, frequent in the eng-forests ; Ava, Taong-deng (Wall.).
—F1. Fr. March. |

Habit of F. TWightians, but the flowers very small and the ealyx per-
fectly different.

8. . covopsTa, Boxb. Hort. Bengh. 56 and Fl. Ind. ITI. 3405 > 4
Wight Teon. €. 390 ; Miq. FL Ind. Bat. T. 16&; TE Ind, FL II. 238,
Ham Frequent in alluvial grass-lands, especially in the savanmali-
forests, all over Pegu and Martaban down to Tenasserim ; also Ava—El,
Close of 185, ; and 8. ; Fr. C. and HS, b
9. F. prosteaTa, Boxb. FL Ind. ITL 839; Bth. in® L Jungh, 1. \* i
245 in adn. e
Haip. Not unfrequent in the drier hill- (especially the pine-) forests
of the Martaban Hills, east of Tounghoo, at 4000 to 5000 feet elevation.—
Fr. March. :
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The Burmese varviety differs from Khasi specimens chiefly in the: lone-

acuminate not wrinkled leaflets and the Mack-glandular pods.
10, F. seaarara, Roxb. Fl. Ind. III. 3403 Wizght Teon. £ 720
WA Prod. L 241 (B congesta, var. L. semialata, Bak. in HE. Ind, F1:
1T, 229 30 part). -

Var, a. GEsriza, racemes clongate, more robust,

Vir. B. vimipis, macemes simple, more lox and slender, more silk-
hairy, always clustered in the axils of the leaves, and much shorter than the
petiole ; leaves of a thinner texture or less pubescent ; flowers and pods
nsaally smaller,

Hap,  Var. 8. only, but this common cnougl, in the leaf-shedding
forests and in grassy or shrubby places, more especially in the savaunahs,
all over Durma, from Chittagong and Ava down to Tenasserim.—1"L €S,
Fr. HS.

11. F. narrrocry; Bth. in PL Jungh. I 246G ; Miq. FL Ind. Bat. T.
163. (B congeste, var. 2. Jatifolis, Bak: in HE Ind. FL 1L 299).

Var. o. GENUI¥A, racemes more- lax and more slender, branched s
flowers =maller.

Var. (5. crAXDIFLORA, racemes simple, shorter and more dense ;
flowers about ) Invgor

Him Var. 8. rather frequent in the hill-eng-forests and the driee

—hiill- (chiefly the pine-) forests of the Martaban Hills, east of Tounghoo, at
2000—1000 feet clovation.—F1L March.

12, F. stwaera; Roxb: Corom. PL IIL £ 248 and FL Ind. IIL. 342

Wight leon. t.- 320 ; Hf. Ind. ¥l 1I. 228
IHiw. Not unfrequent in the open ferests, especially the low and
ng-forests, of Pegu ; also Chittagong, Ava, and Tenasserim,.—F1. O8.
13. F. carrrary, Zoll. in Nutuurk, en Geneesk, Arch. IIT, Gl
v FL Tod. Bat. 12, 166. (& fecolucrate, Bth, in PL Jungh. I 216G
ul. FL. 11, 229 ; Lepidocomn trjfoliatum, Jungh, in Topogr, Naturw,
s Java, 335 and in Flosa 1547, 505.)

Lan.  Frequent in the open, especially the low forests, all over Pegu ;

— L. Fr. O3,
L procibens of the Kew Herbarium, from Conenn (Stocks ; Wight
G}, has nothine to do with Roxborgh's plant and appears to |:||.-.:-th
e a new species of Lepidecoma, prolably cennceting that genus with
Rilynchosioides.

*14, F. vestrra, Bilh in HE Ind, FL IL 230, (Doliches veatitus,
Grah. in Wall. Cat. 5545 ; Rhyachosio vestita, Bth. MS.).

Han, Sometimes cultivated by €1 = Karens of the Martalian Hills, at
DU to SOUU feet elovation.
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Eriosoma, 1.
1. E. venenosvy, (Crofideria fabepose, Tlam. in Don Prod. Xap.
201 ; DC. Prod. 11129 ; E. Chinense, Yoo, in I'l. Meyen. 31; Bith | R B
Austr. 11 205 : HE Ind. Fl. II, 219).
Hap. l'~1'|'|L|l.-"||I mn l1|l.' o, 4'.-i|ll'-.';.l.|'|l'k' LRI l.':'l!f-lll.l1'|."~'|-'. :'u“. VT 1’|'|-1I.I-'j

and Peern : also Martaban, heve aseending into the deier hill-forests up fo

-
P00 feet clevation.—FL Close of HS. ; Fr, C8,
Crotalaria, L.
Conspectus of Speaies,
A, SnrrrrerrorntE. Leaves simple,
¥ ey wied pods glabrons.
+ Laecemes lternl and leaf-opposed.
* ":i' nles none or amall, not deenrrent. =

IL.]II1 wsk o |.|.|.|j'._|l_|.-'. Blender erect nnnuinls,

Stipuloa hali-lunnts, vannna e O Bl furnte,

Stipules very :I_J.LI.LL-.I., ri- i 4 w v O Elockeii.
0 O Sill.haivy or pilose,
¢ or ascending small herbs; flowos not above
2% lin. long.
gubmlake, very minute ; st :]ml- & nong ;. poda 15—30-s00ded, .. .. O proatrata,

Bracis gubulate, minnte ; =fip mles minuto, .'|i|l|'.|.|.:-."r ™ s —8=an .]'-:l.
i

Bracts lanceclate, a line long ; stipules sabulate, minule ; pods 12—16-5
oo 00 mefenlarine

+ + Flowers 1—F in, long. Erect Tranched nnnunals.

Tuwny pileso; stipules lanceolate, spreading ; pod 20—30-sceded, ... 00 6
% x Stipul current and forming leafy wings to the bran

Ereet annual ; flowers middling-sized, vollow ; pods stalked, cos oo oo avaa s Gl
+ 4 Racemes torminal or terminating axillary bmnchings. Moo

less |||.'iII'. hirvaule or ap |||_|----||. silk-hairy,
O Calyx divided to the s inlo loles,

in fruit,

2 upper oncs much enlarge i

T Pod exserted from the calyvx.

in. long, pale vellow, mcemoeso ; bracts linear, very minuto ; FDL]'i ll—
longer than the ealys, J=—Fim long, ..., N ;
T + Pod more-or le --“|||_|.1.;||, \_u,l "l.'l'l-.] shorter than the

J".ln'-_..._.....']

Flowors |

€ Pod small, globular or ovoid-globose, scasile.
Small herb : racemes shorbened and hend-like .. ooie coaiscnvipsansronsins
Ercet annunl of soveral fect ; racemes clongale, oo cvisssnninsssrannns o

4 1 Pods lincar-oblong to oblong.

A Flowers yollow or pale yellow.

Flowers fuw, in short lax racomes 3 fruiting ealyx covored  with lomg coppery beown
#oit hnirs ; pods an inch long; Teacts and bractlets lurge, lanceolate, .6 crlieiind,
Flowers in dense heads; ealyx and pod }in. long; bracts and bractlets Jarge, ovale,
RO, cadiia i b e s ' e W Pravan A ki,
Flowers £ yellow, capifate; calyx and In-l_ 1— in, ]un : lu Lol an il LTl'li'1'- lines,
C. Chinensis,
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A A Flowers bloe,
Flowers in long racemes ; bracts and bractleta long, selaceons; ealyx 3—1 in. long:

L T

v va o O mesaflifoia,
e 0 0 Paids iy much exsertod from (ho 4'.|:_'. 2 T e “Lliqllllf
: '|.-'|'.-.-'||.|]-. d, the teeth ath

wshort; bavely onlarging in ‘feail.

Bructs subulate, very minute.  Flowers vellow,

- A DBranches and branchlets woody, with I|:--E|I'.|'|:'}"
pith, tercte,

leaves acute ; meemes terminating axillary branchlels or redused to

Almost olabrons

nxillary Hower-clasters, couw s asos sons o R L D
A A Branches herbaces fistuli:

Calyx and underside of the blunt or noute leaves densely appressed silky ; meemes nll

Ao,

e T e e R e e T e A
Thinly appressed silk-hairy ; leaves votose to blunt ; rncomes all terminal, ..., € refuss,
T % Bracts ovate to ovate-lanceclate, up to 4 lin, long,

reflexed.
Glabrons; leaves blunt to acute, almost sessile, glaneous.groen ; pods stalled ; branches

-'!I.'.'“';- I-i‘-':-”:-"“-'u AR BrE R E A I'”_ & ."u'.l"rl'l.

citose and appressed sith-hairy,

wufely prbescent and appearivg globrous o

(Elseers raconese. )

+ 5."'1i| ules nomesor small and subulate, Tloweors vellow.
# Pods minutely appressed-pubescent, appearing glabrous to the
naked eye. Calyx plal

Glabrous ; bracts linear, very minute ) lenves norrow.linear, .. .00 oyi..s 8 meviffolin.

oA, J.l'-ﬂl'l\:'."\- NArrow,

x % Pods and ealyx wown or dark Grown tomentose or pubescent,
lesives nnrmow,
Btems snleate, bt not anealar : pesils gez=ile, 1—11 in, long,

C. jrieca.

Slems sharply d-angular; pods shordly stalleed, 11—2 in, long, |
+ -+ Stipules large, leafy, haltlunate,  Flowers blue or raroly greendsh

white.

éms angular, more or less pubernlons to glabrons @ leaves rhomboid pods puleacent,
oo O berrincosa.

B. Fortonar®. Leaves 3—7-foliolate.

& Foares dig

f-foliolate = flo

ately § focensionally $) —7-falielate.

et mather large, yellow, racemaose : bracts 3—4 lin. long, linear,

minate, reflexed ; pods glabrons, stalked, Li—lian:long, . ... & i

fgitefolia,
“ & Lraves digitately 3. foliofate,
# Pods iaflated.
+ Pils short, globular or obliquely ovoul, 1-2-4-zeadnd.

wl hracts minute, sulul

i flowers small, by 1--2 (mrely 5—4) terminating
elemler leafopposeld peduncles ; pods aenminate, minutely appressed pubessont
: #eenty

L=t ety

. A viswassnes O edicaginea,
+ + Pods oblong to lincar-oblong, many-sceded,

Pods indistinetly approssosd-pubescent, lincar-oblong, 1—17% i long, oo veooss O sfeiata,
Pods densely tawny-villous, Bostshaped.oblong, somewhat curved, =1 in. lomg,

£ {
o L bracteata.
% x FPods much compressed (Frioteapin, WAL,

ik :
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Habit of € steicte ; flowers vollow, maeemoso ; poda 1 in, long by § brond, aewminato
at both ends, on a filiform =talk, glabrous, ... ceeiiaas A T A -'.'rl'r"-'"-"-' LY

1. . vraronsmis, Wall, Cat. 5359 ; HE Ind. L 1L OG.

Has. Frequent in the mixed forests, espocially the upper ones, of
the Pogu Yomah, and along choungs in the lower mixed forests of the
plains ; also Prome district.—FL. I'r. Nov. to Jan,

9 (. 8Brocksin, Bth. MS. ; HE Ind. ¥l 11 67, .

Han, Tenasserim (or Andawans ) (Helf.).

Unkuown to me and included on Baker's authority.

4. (. rrostrRaTa, Roxb, Il Ind. IIL 270 ; Mart. Muench, Denkschr.

6. t. B ; Hf. Ind. F1. 11. 67.

Han., Mariaban, Nattoung hills, east of Tounghoo (Revd. ¥, Mason).

4. €. acicvnamis, Ham. ap. Bth, in Hook. Lond. Journ. Dot. 11
476 ; Hf. Ind. Fl. 1L G5,

Hap. Common, chicfly in the dry and open forests, preferring stiff
diluvial soils, all over Chittagong and Prome to 'egu and Martaban—F1.

Fr. C. and HS.

5. C. FERnUGINEA, Grah. in Wall, Cat. 5398 ; Hf. Ind. Tl IL. GS.

Var. oo eEsTINA (O ferruginea, var. 5. pilosissima, Bth, in HE Ind,
Fl. I1. G5}, move or less spreading ; leaves narrower and more or less acute ;

all parts more densely rusty pilose.

Var. . rreosissisa (€. pilosissima, Miq. FL Ind. Bat. I 827
erect and often less pilose ; leaves broader and rounded or blunt ab the apex.

Hae. Var a frequent in the drier hill- and the pine-forests of
Martaban and Ava, at 4000 to 5000 ft. elevation ; var. f. frequent along
rocky river-beds in the tropical forests, from Ava and Martaban down to
Tenasserim—FL Fr. HS.

G. C. arara, Roxb. Hort. Bengh. 95, and Fl Ind. TIL 274; Hy
Tud. FL IL 69. (C. biselate, Roxb, F1. Ind, 111 274),

Hap. Common in the long-grassed jungle-pastures of the open
dry forests, but also in the mized forestz, ete., all over Burmah, from,
tagong and Ava down fo Pegu and Martaban.—FL Fr. Close of R
Cs.

7. €. atpipa, Heyne in Roth. Nov. sp. 333 ; HE. Ind. Fl
(0. montana, Roxb. FL. 1nd. 111 265).

Hap. Frequent in the open and dry forests, all over Burmiaj
Chittagong and Ava down to Tenasserim.—FL Fr. U5,

§ C. prsironts, L. £ Suppl. 322; Roxb. FL Ind. TIT. 266 ; HE
Ind. FL 1L 72. (C. easpitosa, Roxb, Fl. Ind. 11L. 269 ; C. melanocarps,
Bih. in Hook. Lond. Journ. 11. 56%).

Hap., Not unfrequent in the mixed forests, especially the upper
ones, from Ava and Prome down to Pegu and Martaban ; also found in
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grass-lands and along grassy borders of the folds in the Pegu plains.—FL
Fr. CS.
= N. B. C patuls, Grah. (in Wall. Cat. 5371 ; Bth. in Hook, Lend.
. Journ. I1. 565, from Ava), is reduced by Buaker to a variety of O nona,
Purm. [ am unacquainted with the species,
9. C. canrersa, Schirank. PL rar. Monae. t. 12 ; HE Ind. F1 1L 72

(C. stricta, Roxb. FL Ind. 1TL 265, non Roth.).
Han. Ava, Irmawaddi-valley near Tagoung (J. Anderson) ; Taong-

dong (Wall.).—FI1. Fu. Jan,

10. C. prens, Grah, in Wall. Cat. 5404 ; HE Ind. FL 1L 73

Hae. Frequent in the upper mised forests, Lut chiefly in poonzohs,
of Chittagong, Pegu, and Martaban, up to 3000 feet elevation.—I'L. Fr. O3,

11. €. Cmixexsts, L. sp. pl. 1003, non Roxb. ; HE. Ind. Fl. IL. 73.
{C. barbata, Mig. FL Ind. Bat. L. 338, non Grah.).

Han. Pegu and Tenasserim (fesfe Daker). : :

12. (. sessiciprons, L. osp. pl. 1004 ; HE. Ind. FL IL 73.

Hap. Common in jungle-pastures and in open places of the open and
dry forests, all over Burma, from Chittagong and Ava down to Tenasserim.
Fl. Fr. Close of L. and CS.

12. (. Kvnzo, Bak. in Journ. As. Soe. Beng. 1573. 229; HE Ind.
Fl. 1L 75.

Var. o gEsvUIva, Leaves longer and of#®a thinner texture; Howers
usually axillary and gradually passing into terminal or axillary racemes with
all intermediste conditions on the same plant; peds an inch long.
Low-level form.

Var. B MoxTA¥a, leaves of a firmer texture and half the size;
flowers in true leafless eloggate axillary and terminal racemes; pods
only § an inch long. High-level form.

Hap. Var. a. common in the upper, rare in the lower mixed forests,
all over the Pegn Yomah and Marialan ; var. 8. pretty frequent in the
drier hill- (especially the pine-) forests of Martaban, up to 5000 feet eleva-
tion.—F1. C5.; Fr. HS.

€. Peguana, Bth. MS. (HE. Ind. FL. 11. 77, from HMangoon), is une

known to me. It seems to me to differ in no respect from the axillary-

owered form of the above.
14 C. Assamica, Bth. in Hook. Lond. Journ. Bot. IT. 451; HE

Ind. F1. I1. 75.
Has. Ava, in the Khakyen hills, east of Bhamo (J. Anderson).—FIL

Fr. Mareh.

In Ava specimens the flowers somct imies grow indi
of the leaves from the leaf-brunches, so that the Howers are either mixed

up with the ledves (reduced flowering branehlets) or form incomplete. ra-

fierently in the place
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eemes below the leafy summit,  "The species itsclf, however, may be nothing
but a more pubescent hill-form of C. refusa.
Lt O sacmornvina, Kurz M3, (€. Kwrezii, var. leenrions, Kurs

. : i »
in Journ, As. Soe, Beng. 1873, 2299,
Haim. Rare in the moister upper mixed forests of the Southern l"L'gll
Yomah.—TFr, (5.
-

I hive veferred this form ervonconsly to € Kurzid, but the stout hol.
low stems bring it neaver to ©. dssamiva, from which it differs not only in
its much larger petioled Jeaves and in the ealyx, but also in the pods, which
are sessile and 1)—2 in. long. Habitually it may be ealled a very lusuriant
terminal-racemed form of O, Kurzii,

15. C. mErvsa, Lo sp. pl. 1004; Roxb. Fl Ind. IIT. 272; Bot.
Mag. 6. 2561 ; Bot: Reg. t. 253 ; Hf. Ind. FL IL. 75

Han. ‘_Il.:li.L'H:!- 11 grassy é—::null'!.' ]rhu:u:.l: near the zoa in Arveacan and Pe-
gu, but also found along the Yanks of the Irrawaddi in the Prome distriet
it has become a weed on Ross Islnd ete., on the Andamans, but there very
likely only introduced—FL Fr. Close of IS, and DS,

16. C. sericEs, Retz. Obs. 11T, 26 ; Roxb. FL Ind. IIL. 273; HE
Ind. FL 1L 75.

Har. Frequent along rocky choungs in the hills of Chittagong, Arra-
can, and the Pegu Yomal ; ravely seen along the banks of the larger rivers
in the plains of Pegu —F18Fr. C8. : —

17. C. xerrrorra, 'Wall, Cat. 5362 ; HE Ind. FL II. 4.

Hap. Not unfrequent in the hill-eng-forests of Martaban, east of
Tounghoo ; Ava, Taong-dong (Wall.).—F1. Nov. ; Fr. March, Apr.

15. C. quxcea, L. sp. pl. 1004 ; Bot. Mag. t. 490; Roxb, Corom.
FL IL. t. 193 and FL. Ind, II1. 259 ; HE. Tod, L. II. 79. (C. fenestrafa,
Sims. Bot. Mag. t. 1933 ; C. feanjfolia, Roxb. FL Ind. I11. 2G3).

Hae.  Frequently cultivated in fields all over Burma, especially in
Prome and Pegu, but also like wild along the banks of the larger rivers,
especially the Irmawaddi—FL Fr, H, and 1S,

19. C. ternagoxs, Roxb. FL Ind. IIL 263 ; Andr. Bot. Repos. t.
893 ; HE Ind. FL IL 78. (O girandiflora, Zoll, in A 1q.. Fl. Ind. Bat. I,
333, teste Baker).

Han. Frequent, especially along rocky choungs in hilly tracts, al
over Ava and Chittagong to Pegu and Arracan ; ascending to 3000 fee
elevation ; less frequent along rivers in the alluvium of the plains.—F1 Fr,

C3,

20. C. vermvcosa, L. sp. pl. 1005 ; Roxb. FL Ind. TIL 273 ; Bot.
Mag. t. 3034 ; Dot. Reg. t. 1134 ; Wight Icon. t. 200 ; HE Ind. FL IL
77. (C. angulosn, Lamk. Ene. I1. 196 ?; Roxb. FL. Ind. IIL 274; ¢
eoerulea, Jacq. leon. t. 144).
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Has. Frequent in open grassy places, along river-hanks and road-
sides, especially in Ava and Prome, less frequent in Pegn and Martaban.
—FL Fr. C. and H. 8.
~. 2L C. quiNgUrroLr, L. sp. pl. 1006 ; Roxb. Fl Ind. 111, 279 ; HE
Ind. F1. II. 84 (C. #p. Griff. Not. Dicot, 437).

Hap. Not unfrequent in wet pastures, marshy grass-lands and along
borders of rice-ticlds, from Arracan and Pegu down to Tenasserim.—TFL Fr.
RE:

22, . umEpcagmxEx, Lamk. Dict. 1L 201 ; Hf Ind. ¥1. IL 81
(. procusbens, Hoxb. FL Ind. 278).

Han. Not unfrequent in the dry forests of Ava and Prome ; rafe in
the mixed forests of Pean.—FL Close of 115 Fr. C8,

23. O. mracreara, RHoxb. Pl Ind. IIT. 2378 ; Wight Tcon. t. 273 ;
Griff. Not. Dicot. 436 ; HE. Ind. Fl IT. 83.

Han. Not unfrequent in the mixed forests, especially the upper ones,
and in dry pastures and rubbishy places adjoining them, all over Burma,
From Chittagong and Ava down to Tenasserim—FL Fr. Close of RS, and
CS.

24. C. sTrrary, DO. Prod. TI. 131 ; Bot. Mag. t: 3200; HE, Ind. FIl
I1. 85. (C. Brownei Rehb, Icon. Exob, t. 232; €. Saltians, Andr. Bot.
Repos. t, G15), ;

Has. Frequent in grass and cleared lands, rubbishy places, along road-
sides, ete., all over Pegu amd Chittagong to Arracan ; most probably
throughout the countey.—FL Fr. R. and C8. |

25. C. cymsoipes, Roxb. FL Ind. 1IL 270 (Priofropis eylisoides,
WA. Prod. T. 180 in adn. ; HE. Ind. Fl. IL. 65).

Hap. Ava, Taong-dong, Khakhyen hills, east of Bhamo 5 also Tenas-
serim (Griff. )—F1 F. 1. and C8.

Parochetus, Ham.

1. P. coanvosts, Ham. in Don. Prod. Fl. Nep. 240; Royle IIL
Him. PL t. 35; HE. Ind. FL IL 86. (P wejor, Don. FL Nep: 241 ; Wight
Icon, t. 453 ; P, meculafus, . Br. in Benn. P Jav. rar. 162, b 845 Cos-
mitse repens, Alef, in Bot. Ztg. 186G6. 145, & 6. B. £, 1—6).

Hap: Ava and Tenasserim (feste Baker).

g Molilotus, Juss,
¢ L. AL arpa, Desr in Lamk. Diet. 1V. 64 ; Koch Syn. FL Germ, ed.
d. L 144 : HE Ind FL 1L 80, (AF leweaniha, Koch in DO, Fl. Frane, V.
56k ; Engl. Bot. Suppl. t. 2659; Drifolivm Indicwm, Willd. sp. pl. 11
1853 : Roxb.—FL Ind. TIL 358)..

Hae, Prome district, n weed in the fields of the Irrawadi valley.
—Fl. Fr. C5,
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Psoralea, L.

1. P, comyrrronta, Lo sp. pl. 1075 ; Roxb, FL Ind. ITI. 357 ; Bot.
Mag. t. 665 ; HE Ind. FL°IL 103, (Melilotus sp. Griff. Not. Dicot. 437. &..-%
575). =

Han. Oceasionally in neglected ficlds, near hedges and along road-
gides in the Prome district ; apparently more frequent in Ava—FL Fr. »
Cs,

Cyamopsis, DC,

#1. . rsomantorpes, DC. Prod. IL 216; Wight Teon. t 248 : TIf.
Ind. FL 1L 92, (Dolichos fabeformis, I Her. Stirp. t. 78; Roxb. I'L Ind.
111, 316 Lupinws trifeliatus, Cav. Teon. t, 59).

Han, Burma, cultivated (according to Revd. . Mason).—Fl. Fr. CS.

Indigofera, L
Conspectus of Species,
Subg. 1. Spheridiophora, Desv. Ovary 1-ovaled. Pods very short, 1-soeded.

Al parts, also the pods, appreased silk-hoiry ; leaves simple, small; pods almost
EIOTUIAR, 4uue vessasss snnnmers srcstnssnrnrosns saanrasnsrns n aaaads CENfOdE.
Subg. 2. Eu-Indigafere, Bth. Ovary 2—more-ovuled ; pods usually elongata,

rarcly short.

® Culyr decply eleft, the labes sulnlate=neniminate, Corolfn whout fecice so fons of
the ealyr, Aunnals or perdninls, 3
+ Puda short, 2- ravely 3-scoded.

Appressed pubescent; leaves pinnate ; pods wlmost d-angular, shortly hairy; seeds

elne] e e e i e R T AT R ea we oo d enneaphplla.
+ + Pods many- or several-secded, clongate.
0 Seeds evlindricnl.

Leaflets usually in 4 to 5 pairs ; racemes shorter than the leaves, ... ... L fikcforia,

Leaflets in 1 or 2 pairs; tacemes very slender; much longer than the leaves,

o o Lo ehdecaphiiia.

Teaves 3-foliolate ; racemes very short pr railuced to clustors, o voes oooeso o brifoliala.

0 O Heeds cubical or d-angular-oblong.

Al parts {also the pods) viscose-pubeseent ; leaflets in 4—7 -1 ¢ PR T LT

All ports appresse i | r-ru".-igh or eilvery ]-LLIJI{'.-\.I.":"I!H + leaves S-foliolato ,, 1]04!1 1.]I'i.ll]j
pppressed pubseemt; coariiars saas oA R R R . AL frita.

ANl parts hirsute-pubgseent ; leaflets usn L]l\ in II: or 4 piirs ; pods hl'l'-'ll‘lt ..... f Fivsuta.

* ® . Culyr foothed, the teeth ahort, wore ar fess acute,  Corolfa at feast 3 fimes as
Tongr as Lhe calys and irl.’rﬂ”y witreh Fﬁuyfn More or Yess wwoody shruba,
* Leaves simplo or 3-folislate {often on the same plant). \

Whole plant greyish from minote appressed Uil hairs ; leaves 1—3-foliolete on the
same plant ; sbipules very mifute, .0 e coreee vaie e o A Brunoniang,

Softly tawny puboscent ; leaves 1-foliolnte ; stipules about 2 lin. long, ....J. caloneura, \

® # Lesvesunpaired pnnaste,
O Pods 13—2 in, long, more or less d-gonous; soeds calical or
4-cormered,
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Stipnles 2—3 lin. long ; pods minwfely :|!~|1n-:-'~|-.i '[ﬂ:l'[k--d'-.'nl, P S S B i el e,

Stipules minute ; pods glabrons, (oL, O PR e R T
0 0 Pods about an ine h l-.m<- ter h‘ Boeds cylindrical.
. Pods glalirous | atl]m]x 1T L S = caws vnsn de eHfiplica,

1. I. rastronns, etz Qbs. TV. 29, mtl "nl 33 t. 2 : RRoxb. Corom.

Pl IL t. 196 and FL Ind. 111, 370 ; Wight Icon. t. 313 ; Hf. Ind. FL IL
A

Han, Not unfrequent in short grassed rather dey pastures of Chit-
tagong, Pegu, and Avracan ; probally all over the country.—FL Fr. chiofly
C. and HS.

2. L ExyEsrurnna, L. Mant. 272: Roxb. Tl Ind. IIL. 3870
Wight Teon. t. 403 ; HE Tnd. FL 1L 94, ;

Hip. Ava, on limestone hills about Begain ; in the dry forests of the
Prome district.—FL Fr. Nov.

8. I tmveronis, L. sp. pl. 1061 ; Rosb. FL Ind. III 379 ; Wight
Teon. £ 2G5 ; Hoyle Il Him, Pl t. 195 ; HE. Ind. FL 1L 99,

Var. e gesuiya, pods about, an inch long and more slender, 1I'-1.|‘111_'|.
straight or only slightly curved, ¥—10-sceded, 1]u,~z woils about a line long,
pale eoloured, .

Var. B. Axm (J. dAwil, L. Mant. 272; Miq. FL. Ind. Bat. I. 307 - :
J. cocrulea, Roxb. FL Ind. IIT. 877 ; Wight Tcon. t. 366 ; I ar genten, var,
coerulen, Bak. in ['Ii Ind, FL IL 99), pods more cnuml and reflexed,

shorter, about } i . long but sometimes longer, 3—4, but as often 4—g
" and even up to 7- Hf'edc-:] the seeds smaller, olive-coloured,

Hap. Var e frequently cultivated in the Irrawaddi alluvium of
Prome and Pegu, and most probably elsewhere; var, 8. frequent in the
open forests, especially the low ones, in jungle-pastures and along river-
bunks, all over Burma, from Ava and Martaban down to Tenasserim, — 1,
Fr. Close of Ii8., and CS.

I cannot Emd any sufficient grounds for specifically separating the
above two forms ; the ped differs greatly on 1]1|_- game plant.

4. I. expEcarnyYLLa, Jacq. Icon. . 5 i Bot. Reg. t. 789 : Hf.
Ind. ¥1. IL 98. (L debilis, Grah, in Wall. (..'jil-. 5-1-[145 i Kuwrz in Journ, As.
Soc. Beng. 1874, 154).

Hagn:  Ava, Irvawaddi valley (Wall. ; Mrs. Burney) —F1. Sept.

The pods of the Burmese p]am. are more slender and more persistently
ubescent.

0. 1. TniForraTa, L. Amoen. IV. 337 ; "'ﬂ'ight Ieon. t. 814; HE.
Ind FL I1. 9%. :

Har. 'Tenasserim (Helf.) feste Baker, =

6. I, viscoss, Lamk. Encycl. Meth. IIL 247 ; Roxb. Fl. Ind. IIT.
377 ; Wight Ieon. t. 404 ; HE Ind. Fl. II. 95.

Haw. Ava, near Mandalay (J. Anderson).—FL Fr. Sept.

2
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7. 1 rerra, L. £ Suppl. 335; Rosxb. FL Ind. TIT. 871; Wight.
Leon. £. 315 and £. 356 : Hook. Comp. Bot. Mag. 1 t. 16; HE. Ind. L. 11.
96. (T cinerca, Willd, sp. pl. 1L 1225 ; Hoxb. 1. e. 372).

Hae.  Ava, Toong dong (Wall.).—Fr. Octob, et

8. L wirsura, L. sp. pl. 1862 ; Roxb. FL Ind. IIT 376; Jaeq.
Teon. b 509: P. d. B, FL & Ovar. t. 118 ; Hook, Comp. Bot. Mag. & 24
HE. Ind. Fl I1. 95,

Haw. Ava (Wall) ; Tenasserim (feste Baker).—TFL Octob.

9. I Brexoxiaxa, Gral. in Wall, Cat. 5491 ; Wall. PL. As. rar. 111
48, t. 279 : HE. 1ud. FL LI 93.

Hap. Not unfrequent in the eng-forests of the Prome district and
of Pegu—FL Close of IS, ; Fr. C5.

10. 1. caposerma, Kurz in Journ. As. Sce. Beng. 1573, 219; HE
Ind. FL 1L 93, :

Hap. Pegu (Brandis), probably a laterite plant.

11. I. oanecores, DC. Prod. I 225 ; Mig. Fl Ind. Bak 1. 310;
HE Tnd. TL IL 100. (I wrcinate, Roxb, Fl. Ind. IIL. 882; I Zellin-
geriana, Mig. FL Ind. L. 310 P tesle Baker).

Haip. Not unfrequent in the open, and more especially in the hill-eng-
forestz, of Martaban down to Tenasserim, up to 4000 feet elevation ; also
Pegu, Rangoon (Wall.).—FL RS.; Fr. C5.

12. 1. rurcmenna, Roxbh. FL Ind. IIL 382 ; Wight Icon. t. 3670
Bedd. Fl. Sylv. 55. Anal. £. 12, f.1.; HE Tnd. F1. 1T, 101, in part oumly.
(f j_l.'!,l'jﬂ.r.i'q'.l'_fr'r’ HES HI’_:.\]J. Fl. I.I'Iti. E 1]. 383 r J_r rr.r'i.l{.-:':‘ﬂ, Roxb. L. c. 'L”.h'j
Wight Leon. £. 365.)

Hip, Not unfrequent in the dry and open (chielly the eng-) forests
From Ava and Prome down to Pegu and Martaban.—PFL Fr. C. and I1S.

N. B. I vionicea, Roxb, L e 380, differs from the above in the
pod and the cylindrically oblong pale-coloured seeds. It is in my eyes near-

1. elliptica, from which it deviates only in the size and  colour

-

er akin to
of the seeds.

13. I. eruierick, Roxb. FL Ind. ITT. 380,

Haws Pegu, Rangoon (Cleghorn) ; Karen country (0’ Riley) ; Tenas-

serim, Salween (Wall.).—Fr. CS.

Sesbanin, Pera.
« Conspeetus af Species.
Subg. 1. dgati, Desv. Tlowers 2—3 in. long, faleately wecurved in bud, the

standard acute or biuntish.
Emiall glabrous treo; flowers showy, white or searleb, s
Subg. 2. Eu-Sesbania, Bih, Flowers less than an inch leng, straight in bud,
yellow or brown-purgle, the standard Liond, more or less notchod.
* Fucemes drooping from the bese,  Swnll trees.

cunssves B grandifiora.
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Glabrows 3 pods 11—2 lin, beowd, somewhat angular feom the prominent sutuns,
oo S LRpiptiaen,

® ® Racemes evect from the base, but offen everhanging,  Shrublar apnwals.
~—a_ Pods rather convex on both sides, 13—2 i, broad : standod § in, long ; seeds eylindsi-
._ 'I'ﬂillllii--i-'!'!lrl mua Sawe wd B bBEERE BEEEE .-i\:-l"f""f“flr"-
Pods rather flat, 2—3 lin, browl, narvowly bowdered ; standard § in, long, seeds moro
or lees comprossed-Thomboid, wivessisisvornsrs i v annassnn iy Cochinelifvensis,

AEEEs wEwe bR " PEELEE

®l. 8. omaxorrrons, Pers. Syn. 1T 316 ; Bth. FL Auste. 11, 212
HE. Tnd. FL 1L 115, (Agati grandiflora, Dest. in Journ. Bot. TTI. 120;
Griff. Not. Dicot. 438; Eschynomene grandiflors, Roxb. FL Tnd, TIL
= 331). ;

Ham.  Only planted, but generally found in villages all over Burma.—
FL R=s.

#3. B. FEarrriacy, Pers. Ench. IT. 816 Wight Teon. t. 42 ; Bedd.
Fl. Sylv. 86. Anal. t. 12. £ 3; Hf. Tnd. FL II. 114, (Fschynomene sos-
an, L. gp. pl. 1061 ; Roxb. FL Ind. IIL 332: 8 picta, Pers, Dot. Mag.
& 873).

Hap. Generally planted in villages all over Burma—TFL Fr. Jan.
—May.

8. B. xevrrears, Pers. Enchiv, IT. 816 HE Tnd: FL 115 (-
ehynomene spiawloss, Roxb, Fl Ind. 1IL 333: S polyphylla, Blig. in I,
lud. Bat. I. 288 ; Eschynomene cannabing, Roxh, FL. Ind. IIL 335, non

M'?" Pors)
| & Hap, Rather frequent in long-grassed pastures and savannahz of the
Koledyne valley, Arracan.—FL Octob.
4. 8, Cocnveursessis, DC. Prod. I1. 266 ; Miqg. F1. Ind. Bat. I.
2877 (Eschynomene paludosa, Boxb. F1. Ind. 111, 333 : Sesbania canna-
bina, Pers. Enchir. 11. 316; WA. Prod. 1. 215 ; 8. aculeata, var, eannabi-
s, Bak. in Hf. Ind. FL IL 115).
Hap.  Not unfrequent in swamps and swamnpy pastutbs all over the
plains of Pegu; also Clittagong.—F1. Octols. ; Fr. C5.
The Pegn plant is much smaller, and has the broad flat pod of this spe-
cies and the habit and seeds of 8. aculeata, but much fewer leaflots.

Tophrosia, Pers.
Coispectus of Speeies.
® Flowers in arillary or leafiopposed viceies, varely vedueed (62 or a Jito only,
Leaves vngaived-pisnate, yovely sipile,
- ® Calyx-tooth short, deltoid.  (Brinonia, Neok.)
Shrub, silky pubescent; corolla }—1 in. long, white; racomes torming] and lnteral ;
pod appresscd silk-hidry, co..... o S 2lE maw e s e e OGRGT

or undershoruby,  ( Beiseriz, Momneh,)
+ Flowers in medmas.
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8. Kurz— Contrilutions fowards o [Nu‘s. 1,

0 Nacomes poduneled, leaf-opposed (and rminal),
Almeost glabrons or vory thinly appressed silk-livdey 3 pods glabrous or nearly o,
TN parrpure,

0 O Racemes axillary {and terminal); sometimes reducod. o

Apparently similar to tho preceding, bu

e reduced toa fow _':.'J:' flowory

1 L F
OnIY. smaes » S AR 1 e S e e R T panera

Racemes long-pedunclel, many-flowored ; leaves pinnate, leaflets in 3—0 pairs, appross-
el *:i]'-"'l'}' sille=hairy ; l:\,-:].-. ;_;|.-1II'I SOCTIL,  pwan aom s n R A R 1. tinelorin .

Ravemes long-peduneled, mony-tlowered ; leaves pinnate, leaflets in G=—9 pairs, thinly
apprissed silk-hoiry ; !.'Illl.ﬁ densely brownish silk-hadry, ..oeeessss 2 Hoskerinmg.

TRacemes long-peduncled, fow-lowered at the apex ; leaves simple, or with o puir of

diminutive busal leaflets : vost as in T, Fueforta, covssses vonnss oeae 2a Cradaiii, -
+ + Flowers solitary or by pairs in tho leaf-nxils.,
Silvery silk-hairy ; leaflets in 2—3 pairs; pods appressed silvery pubescent,

o d% Benficosn,

* % Flowers solitary or paired fu the lenf-axils, very small, Leaves stmple.  (Mae-
rongre, Dale.).
All parts thinly silk-hairy ; leaves lincar ; peduncle capillary, .ooooeerseouss I0 feniiis

1. T gawpipa, DC. Prod, IT.249; HE® Ind FL II. 111. {(Hicsers
gericen, Bwdt. in Miq. FL Ind. Bat L 201).

Hain. Chittagong, Martaban and Tenasserim (feste Daker),

a. T. ponrUREA, Pers. Ench. IT. 320 ; Hf. Ind. FL I1. 112, in park.
{ Galegn purpures, L sp. pl. 1063 ; Roxb. FL Ind. 111 350 ; Galege lan-
ceafolin, Roxb. L ¢.).

Hap. Common in grassy lands, in shrubbery, along river- and ]'f“da
sides, etc., also in savannubs, all over Burma, from Chittagong and Ava
down to Tenasserim.—F. RS., Fr. G5,

9. T, pAUCIELORA, Grah. in Wall, Cat. 56385 ; Hi. Ind. FL I1. 114,

Har. Ava, Paghamyo (Wall.)—Unknown to me.

8. T. rixcronia, Pers. Enchir. 1T, 329 ; Wight Ieon. £ 388 HE
Ind. Fl. IL 1Ll (Galega tinetoria, L. sp. pl. 1063 ; Roxh, FIL. Tud, .ITL
886 ; Galega Heynernn, Rosb. L ¢ 351), ;

Var. « oENUINA, the indument more or lpsz tawny ; leaflets oblong
to elliptically oblong.

Var. B. cocersea, Bak. in HE Ind. FL II. 112, (7' coccines, Wall.
Pl. As. rar. t. 607, the indument silvery white ; leaflets short and more or
less ohovate, the base usually cuneate.

Has. Var. f. only, Ava, along the banks of the Irawaddi, apparently
common.—FL Fr. LS.

4. T. Granauwer, Wall. Cat. 5652 (T tinctoris, var, Grahamii, "‘r‘lr'..l'{'..ﬁ_‘
FProd. 1. 211}). !

Hae. Rather frequent in the eng-forests of the Prome Distriet.—FI.
RS.; Fr. C5.

5. T. sexticosa, Pers. Syr. 11 330 ; Wight Leon, t, 370 ; 11E Ind.
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Fl. II. 112. (Galega senticosa, L. Amoen ILL. 19 ; Galega pentaphylla,
Roxb. 171, Ind. TIT1. 351).
 Han.  Ava, Yenang-choung (Wall.) fesfe Baker.
6. T, Texv1s, Wall. Cat. 5970 ; Hook. in Journ. Bot. 1L 35 in adn, ;
Hf. Ind. FL 11, 111.
Hap. Ava, Segain, limestone-hills (Wall.).—Fr. Nov.

Millettin, WA.
Canspecius of Species,

.S'uﬂjr, 1. Nofho-Milletiva, lljli. Stamens diadelphons I:n 4+ 1oud 7 + 1-:'- Sooda
usunlly nol compressed. —Trevs,

Glabrous ;. corolla purple, glabrous; stamens 8 + 15 |-|-|1.-t coriaceous, the valves very
convex snd smooth, ... v v v s dls WivOpEr T,
Bubg, 2, Eu-Milicttia, Buk, Stamens !]‘l.-.1|||] l.| o, Lhu luih vexillary stumen

more or less fres of the basa only,  Sceds much compre sl

* Srandard ne! auricld af {he base,
% Troes,
% Valves of pod without prominent ledges or wings on the marging,
flat or slightly convex, glaloous or nearly so.
(0 Pod-valves not rongh from warts or lendils.

Young parts and leaves benenth s!ighth- 1:-u.!-¢-=4.'{-nr. : corplla glabrous, lilae; pods
appressed puberulons, ... ... = R e oA puichra.

Young parts slightly pubescent l.-:;-:n.:-l] L pu‘t\au ni, 1:1 e pm].—. r--I. ihrull" H .H.-u afigiin,

Leaves beneath sparingly app wessed groy-huiry ; corolla glabrous ; pod obscarely * grey-
2 CABCSCEnt, sees sasaeas . e o S Al eans.
° 0 D l‘ml 7 l.l'uamu ﬂh from waris or lentils, glabrona.

Young shoots silky putm;unt + corolle glabrous, whito ; peds thick, le nticollnto-
TOMEEEL, v aix s s saxsss =bamos wasnsd b forsas sbussass sansntnssnnnnses MM, leweantha.

Glabrous ; corolls glabrous, blue ]h-l thick, warte |l ,,,,, BT A ovalifolia,

% x Yalves of pod extended into promine nt luigh or Wings.

Young ehoots elightly pubcscent ; leadlets bluntish ncuminate ; racemes almost gla-
brons ; corolla steel-Blue, glabrous ; pids sharply cdzed, . oce oonmas oo A glivicescons,

As preceding, but macemes pubescont eorolln white, gl L'I.wr{.-u!, : pods unkmown,

- M pubinervis.
Ehorily tomentose, especially while young leaflets rounded at the ; i'[’:i‘{ corolln pale
Bl 5111_.1-\:.“5 j"'ﬂ,tl-\. with 4 waved margins nl wing oy M . A fetrpplerd.

+ & W u-m_h climbors,
¥ l_,-a.m'l_l.i glabrons. Ovary more or less pulescent. Pod glabronus.

lguﬂn’ ghoota and loaves benealh lm'lu seintl 4 -:..Jl*.i broader than dx B3 corolla whitn § ;

pods fleshy coringeons, trose, woaess senues viaes ek A . peech e,

Ag preceding, but glalirescent ; flowirs mu 1 emaller, t:] i s calyx lomger than wide ;
]H:!d Unknoway, ... g ke a e e « M, wrontioala,

¥ M f_._.n_.'ll.L 41. ]1_ st Ll.|.|_ standard, velvu Ay or s ]k\ pubscent

oufsile.
Leaves plabrous ; flowers miccmoss, in torminal ;u.niq-'h a; pods torose, tawny vol-
FELY, s s HE AL Peine e at e S
Laaves appressed mlnn ar m| [-{r\ bl]L. h-ilr‘- 'I.1-.|1 .,11.14 3 L'Inm.m in luteral racemes ; pods
fluty mot toross, hm“u-u‘luu ..... s S L o L e
®
.
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Leaves glabrous ; flowers in axillay short pedunelod meemea § poda brown velvety,
. ool eoernlen.
* = Standurd aueiclod of the bese on both xidea of the elaws
% Corells glabrous, i
Young shoots sty tomentose § corolla violot @ ov ary quite glabrous, (... AN felogyna..”
w e Corelln, ot Deast e st Eu:'l_ velvely or silky pubescent oiitailin
O Leaflots Vlunt or apiculate, rax Iy shorily acuminate, Iranches
b, &
Flowers purple ; meomes olongate, longer tham the petiole ; poda glabrous when fully
e T b R AT A I R g B e T S g s S A, M oextonsa,
Flowers white ; racemes ¢longate, much longer than the petiole ; pods tawny or lrown

tomentoss oven when fully dpe, ... e L AE ol fla,
Flowers vosé=colonred § macomed mouch -'||\_r1 i3 1!11I| 1]1\ ll.l:m'l_a_ 1 '||_|i|.|.l;-1 obtuse ; pods
tawny oF Brown tomEntosd. .. oooaieis vaipin sanins PSRN, P if. ﬁr-'-"-'-'m'lt.

O O Leaflets glancous beneath, long- nmd candate-acuminate,  Drane
chis grev,
Low scandent shrub, almost glabrons ; lowers, ...... LA ermelata.

1. M. armoPunrrres, Bth. in PlL .]ml"h l. H} in .utu « HE. Ind.
FL 11, 108. (Pongamin atropurpurer, Wall. Pl As. yar. L 70. & 75 ; Pon-
gﬂ'uu}&' &, Griff. Not. Iheot. L1 t-_],

Han. EBather frequent in the tropical forests along the easternand
gouthern slopes of the Pegu Yomah and from Martaban down to Tenas-
serim.—FL Jan—DMareh ; Fr. May, June.

AL pendenlate, Mig. FL Sup pi Fl. Swmatr. 301, differs only in its
larger and more flattened pods; the seeds in my specimens ave not —4F
developed. Dliguel aseribes to this speeics a very almormal diadelphizm,
viz. 7 + 1. AL sp. No. L. from Malacea in HE Ind. Fl. T1. 110 is
apparently the same. Pongomin glandulose, Griff. Not. Dicot. 413, from
Mergui, remains doubtful to me, the more so as Griflith says nothing of
the stamens, while he deseribes 10 Liypogynous glands (abortive stamens )
sarrounding the gvary ; he compares the tree to AL afropurpuren.

2. M. rvrcues, Kuwzin Jown. As. Soe. Deng. 1573, 69, sub 138
and Pegu Report At 45 ; HE Ind, FL 1L 108 (Mundslea puleles, Bth
in PL Jungh. L 248 in adn.).

Hawp.  Ava Hills (Gritfith).

8. M. Dpawpisrava, Koz in Journ. As Soe. Beng. 1873, 069; HE
Ind. FL I1. 108,

Han. Frequent in the upper mixed forests of the l’euu Yomah.—FL
March—Apr. ; Fr. Jan. Febr.

Closely allicd to the preceding species.

4. M. caxa, Bth. in Hi. Ind. FL 1L 105. (Pongamie eone, Grahe

in Wall. Cat. 5903 ; Bth. in PL Jungh. 250 in adn.). \

Hap. Ava, banks of the Irrawaddi at Yenang choung (Wall).
I do not know what authority DBaker has for calling this species o
climber, .
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6. AL reveasminy, Kurz in Jowrn, As. Soc. Beng, 15878, 65, (0
pendula, Bak, in HE Ind. FL 1L 105; Pangamia pendulo, Gral. in Wall,
Cat. 5902 ; Bih, in PL Jungh, 250 in adis, nomen enigmaticum).

Hae,  PFrequent in the dey and open forests, less so in the upper
“mixed forests, all over Prome and the Pegun Yomah, up to 2000 ft.
elevation—1l. March, Apr ; Fr. Apr., May,

6. M. ovavrronts, Kuwiz in Jowrm. As, Soc. Beng. 1573, 65, excl.
- Byn. fesfe Daker ; E Ind. FL 1I. 107,

Has. Not unfrequent in the dry forests of the Prome distriet, where
it oceasionally enters the savannah forests—F1. Fr. March, Apr.

7. M. craverscess, Kurz in Journ, As. Soe. Deng. 1573, 67 ; HE.
Ind. FL IL 107.

Hian. Frequent in the tropical and moister upper mised forests of
the eastern slopes of the Pegu Yomah and of Martaban.—F1. Apr., May;
Fr. May, June.

8. M. rupmvenvis, Kurz in Journ. As. Sce. Beng. 1873, 65; L
Ind. FL. II. 106

Hap.© Martaban, rather rave-in the upper mixed forests of Toukye-
ghat, east of Tounghoo.—F1. Apr,

Very ncarly allied to the preceding species, chiefly differing in its
smaller and longer acuminate leaflets, and in the colour of the flowers and
pubescence.  The pods are still unknown.

. ML rErRavreRs, Kurz in Journ, As Soc. Deng. 1873, (60 IIf.
Ind. FL II. 106

Hin. Not unfrequent in the dry Fforests of Prome and Ava—FL
Apr.

10. M. racuycanra, Bth. in Pl Jungh. I. 250 ; Hf Ind. FL IL
106.

Hap.  Ava, Khakyen Hills (J. Anderson).—FL Apr.,

11. AL soxticons, Kurz in Journ., As. Soe. Beng, 1873, 67 HE
Ind. L 11. 106.

Han, BMartaban, in the stunted hill- and the pine-forests of {he
Nattoung hills, at G300—7100 ft. clevation.—F1, March.

N. B. Odturs also at Darjecling, Sikkim, at 7000 ft. elovation
(5. Gamble),

12 M. crxeres, Bthe in PL Jungh, L 219 in adn. ; HE. Ind. F1.
1L 106G,  (Robinia paniculate, Roxb. MS. Teon, XX, 1. 151, No. 2544 ;
Longamia heterocarpe, Wall. ap. Veigt, Cat. Hort. Cale. 210).

Hag., Ava (Wall) ; Chittagong—F1. May,

13. M. semices, WA, Prod. L 263 in ado.; HE Ind. FL TL 104,
{Poagamia serices, Vent, Mahn. No. 285; DC. Prod. 1L 416 s Dalbergia
angust ifolia, Hassk, PL Jav, rar, 399, fesfe Daker),
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Han, Along choungs in the tropical forests of Martaban, east of
Tounghoo.—F1. May. . \

14, M. cenrvnga, Bak. in HE Ind. Fl. IT. 107, ]

Han.  Upper Tenasserim, a#t Phanoe (Wall,),—Unknown to me. XJ’A—

15. AL rerogyxs, Kurg in Jown. As, Soc. Beng. 1873, 67 ; UE
Ind. FL 11, 100.

Han. AMarvtaban, in an upper mized forest at Nakawn ehuung, .
Toukyeghat cast of Tounghoo.—F1 Apr.

16. M. exrexsa, Bth. in TE Ind. FL IT. 109. © (Qfoseme cxienss,
Bth. in PL Jungh, I, 249 ; Walp. Ann. IV. 6507,

Hap. Frequent in the leaf-shedding forests up to 2000—3000 feet
elevation, all over Burma, from Ava and Martaban down to Upper Tenas-
serim.—FL. March, Apr. ; Fr. C5. .

A species not clearly distinet from AL maerophylle (Olosema macra-
whylla, Bth. in L Jungh, L. 240 ; Robinia macraphylle, Toxb, Fl. Ind.
IIL 829 A auriculets, Baker-in HE Ind. IL IL 108), and probably
only an Indo-Chinese form of it

17, M. eruTicosa, Bth. in JIE Twd Tl IT. 109. (Olosema fruticosa,
Bth. in PL Jungh. L. 249 ; Roebinia fruticoss, Roxb. FL Ind. I1L 323).

Haire. Peou (fesie Baker).

18. M. cavpats, Bak. in HE Ind. FL IL 109. (Olosema eandata.
Bth. in PL Jungh. I 249; Tephrosia wroplylle, Wall. ap. Yoigt. Hort,
Cale. 216).

Hap. Martaban, ereeping and twining in the rockyded of the Touk-
yeghat river, cast of Tounghoo.

I have leaf-specimens only. These have the leaflets broader than in
the normal form, but in other respects they perfectly agree with the
Aszun plant,

Pongamia, Vent

1. P. aores, (Robinia mitis, L. sp. pl. 1041 ; P. glabra, Yent. Hort.
Malmais, 1 t. 28 ; Wight Icon. t. 59 ; Bedd. FL Sylv. Mudr. £ 177 ; HE.
Ind. Fl. IT, 240; Galedupa Indica, Lank. Encyel. Méth. IL 59L; BRoxb.
FI. Ind. 111. 239). i

Hap. Frequent in the tidal and beach-forests all along the coasts,
from Chittagong down to Tenasserim and the Andamans.—FL Febr.
. Maurch : Fr. B3,

Derris, Lour.
Conspectus of Specics. .
Subg. 1. Brachypterim, WA, (En-Terviz, Bith.). Standard eqnally  tapering

at the base, with or without 2 basul eallesities,  Stamens monadelphous,  Pods noe-
rowly winged nlong the vexillury sutury only.
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& Siendard weithont bl callosifien,
#  Flowoers in simple or almost simple meemes,
+ Tods lanceolate, acuminute or acute at both ends.

Ercet troe ; lenfleds ahimost acute, IRC ORI & & w0 5 e ok o b A v oo dD, rolisio,
Seandont shrals : leatlotz noteh T e e e = S i et i 2 sentailens,
+ 4+ Pods oblong or ovbicular, with rounded ends, Scandent shrakss,

AN parts, also the pods, L R e o e B I, wligiaosn,
Rusty pubesrent ; pods pubestenty cc oo ve e ve ot soesonnnansnnsnns pueon s s e e dde elegais,

® w Flowers meemose, collocted into panicles,
Seandont, glabrous ; pods simutely constricted between the seeds ; coralla § in long,

o Db sinpeata.,
* ® Standecd with 2 besol callosities fPoraderris, Alig.)
Seandent, young shoots dens 1y silk-haivy ; Nowers 10 lin. long 3 ovary villous, 1. eliiption.
Subg, 2. dgenope, Mig. (Dipferaderris, Bib) Standeard equally narrowed at
tho buse and without callositics, Stamens monadelphous, or the vexillary one free.
FPods more or less distinctly winged at botl sutures,
Scandent, glabrous ; Interal nerves bencath vory fuint, 'i.tl.l.tI.LI'I'.\I_'I]J .......... T, awvoci.

1. D. wovusra, Bth. in Linn. Proe. IV. Suppl. 10t  (Dallergic
robusta, Toxh. Hort. Beng. 53 ; DC. Prod. I 417 ; Wight Icon. t. 214i;
Dalbergia Krowee, Roxb, F1. Ind. [IL. 220).

Hap.  Not unfrequent m the upper and lower mixed forests of Pegu ;
Ava ; alzo Andamans—FL. Apr.

2. D, scaxpexs, Bth. in Linn. Proc. IV. Suppl. 103 ; HE. Ind. Fl.
L. 240. (Dualbergia scandens, Roxb. Corom. PL IL t. 192 and FL Ind
111, 232 ; Brachypternm scandens, WAL in Wight Icon. t. 275).

Hap.  Frequent in the tidal and swamp-forests, but also entering the
savannah-forests, of the alluvial lands, all over Burma, from Chittagong,
FProme, and Martaban down to Tenasserim aud the Andamans—FL Jun,
Jul. ; Fr. CS.

3. D. verersosa, Bth. in PL Jungh 1. 252, and in Linn, Proe, IV,
Suppl. 107, (Pongamia wliginssa, DC. Prod. IL 416 ; Hook Bot. Mise. 111
S0L suppl. t. 41 sub P. religiosa and P. triphylia ; Galedups wliginosa,
Hoxb, FL Ind. TII. 243).

Hae. Frequent in the tidal forests and in low littoral lands, from
Arracan down to Tenasserim and the "Andunans.—FL March, Moy ; Fr,
RS,

4. D. ELEGaxs, Bth. in PL Jungh. I 252 in adn. aud in Linn, Proc,
IV. Suppl. 109,

Hap. In the swamp-forests of the Irrawadi in Pegu, and along mar-
shy streams in Tenpeserim as far south as Mergui.—F1. Febr, March.

" 5. D. sixvats, Thw. Ceyl. PL 93; Bth. in Liun. Proe. IV. Suppl.
113. (. polyarthea, Mig. Suppl. FL Sumatr. 295).

Han, Not uufr}:qnmu in the tidal forests and in the beach-jungles of

Pegu and Tenasserim.—Fr. Nov. Decb.
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6. D. erreries, Dith, in Linne Proe. TV, Suppl. TIL ((Pongamia
ellipfica, Wall. L As, var, TIL 20, b 287 3 Wizht Teon. b 420 ; Galedupo
elliptice, Rosb. Fl. Ind. TIL 242 ; Pongamie volubifiz, Zoll. and Mor.
Syst. Verz. 35 Pongamie Horgfielddd, Mig. ¥l Ind. Bat. T. 1:48).

Hawp, Upper Tenasserim, Attaran amd doulmein (Wall.),

¥. D. avoexa, Bth in Pl Jungh, L 252 in adn, and in Linn. Proe.
IV, Suppl. 110, .

Han,  Tenasserim, Moulmein to Mergui—Fr. March,

Y

Pierocarpus, L
Conspeciuz of Species.

Pods abont an inch across, almost glabrous (oven while young), the siylose point far

» 1
above the baze ; calvx moro glabrons, .. ovasaeaiiss e P, Tnddicus,
Pods almost 15—2 in. in diameter, when young densely velvely-pubescent, the sivlose
point ot the basal corner ; ealyx sty pubeseont, ve aane munnsss s FHICPOCTT RS,

1. P. Ixpicos, Willd. sp. pl. 111, 904 ; n:r.b l 1 Ind. ITT. 238 ; Bedd.
Fl. 8ylv. t, 23 ; HE Ind. FL IT. 288, (2. _,.I‘!r-:-: s, Lour, Fl. Cochinch. IL.
525 : Mig. FL Ind. Bat, 1. 136; P dalbergioides, Roxb. ¥l Ind, 111, 236;
Wight Tcon. t. 2406).

Har. Frequent-in the tropical and the meister upper mixed forests,
from Martaban down to Tennszserim and the Andamans; rare along the
eastern slopes of the Pegu Yomah—FL May, Jun. ; Fr. Jul., Aug.

2. P. macrocanrus, Kurz in Journ. As. Soe. Beng. 1874, 187 ; HE.
Ind. FL I1. 239.

Hap. Frequent in the eng- and the upper mixed forests, from Mar-

taban down to Tenasserim ; very rare in the dry 1u|nEs of the TProme Dis-
trict.—FL Apr. May i

There are, as lin' E.L'. Dr. Mason remarks (Journ, As. Soe. Deng.
1548, 223 aqq.), two kinds of ]l"ulrmL in Burma, the “padouk nee" (red
padonk) and the “ padouk pyroo” (white padoulk). T do not know whether
these two varieties correspond to the two species here adopted.

Dalbergia, L.f
Conspecius of Specics.
Sulg. 1. Dalbegarin, Bith. Stamens united into 2 soparate sheaths of 5 each.
& Eree! fvroes.
» Pods valvety.
Leaves Dluntish aeuminate ; penicles lax, puberulons ; owers purple, ... LT
w w Tods quite glabrons.
+ Loaflets rather large, apiculats, acute or acuminate, N
Leaflots retuse-apicalate ; pandeles lax, puburolous ; flowers white or purplish, .
oo, prerpives, \
Leaflets aente or shiortly acuminato; panicles short and compact ; calyx glabrons;
D T 0, e o o i o o e e TR ex v Ll glomerifforg.
+ + Leaflets blant or retnse, mthor small,
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Panicle rather compact ; pedicels ghiord or vory shoet 3 leaves nigvescont, I, wigreseens.
i nigrea-

Papicle lax; pedicels slender: Qowers white or purplizh ountsidse 3 leay
iwlata,

eont, R e

- & & oy ! B ien Ir_."_..:_--'_ fu b i il
“Tapaflets 11—13 ; pa a denacly |||':|u seent ; brvactlots manulo, oo o oo os oee e 28 mafukifis,
Lenfléts 17—21 ¢ panicles mhabrons ; beactlots smell bt co TR infiree.
Suby, 2. Sision, BDth.  Stamens wnited into a singlo slit -|u |-.‘:
w _II'.'I.r frees, }.. o] fir,
®. Iractlels fa ]I n long bifore expansion of the flowers.

Leaflets 3—7, alimost arlic u] i to uh-.at ite, notched or blunt ; all parts slabrous,
oA Lt folia.
Young shoots approssed slky 11|11u1u]uu-= leaflets T—11, more or less oblong, n Weh d,
urlhlul. R A A e e e kb T AN enlteanta,

Koo I1Ilt\.'|‘ ] LT I\. .-,h-.nt m] Lauu[ -_I n:|d|.|.n||-s t,ug stall present

at flowering time
Leaflets blunt, more or less notehed and IIII.lLFGIl:I.t-.:, P R A1 1T
Leaflets acuminate, smaller or m
* & Jfoody elimbers,

x  Leaflots in 5—7 pairs ; infloresconce, ete., glabrous.

Flowers blu ; panicle ample, terminal ; leaflets more or less oblong, ., .. .. .. I foliseen,
Flowers white ; panicles small, axilln iry 3 leaflets more or loss obovate, D rabiginns,
% % Leaflels in 11—41 poirs ; infloresconce and young Lmnclilots

sty [.-Ili rscent.

L T L e L e 1 apala,

Leaflets 3—| in. long ; paniclis or cymes very short, .. veoevsss..r. D, tossari wrld i,
Legflets 1—2 in. |.l-||'.; ; l.=|:lj.'|l'.'L:IL|I1:'. e .Fr L.-.-'..H'.-.q

1. D. eaxa, Grah. in Wall. Cat. 5-‘%-‘:‘.’] !wm in .]mnl: As. Soe.
.'ﬂi-n_z;u 1873, 70 : Hf. In®& FI1. 11. 237,

LHam,  Not unfre spuent in the tropieal forests, especially along L‘huuunz
all l]ull" the eastern slopes of the P eu Yomab, and from Martaban ﬂnl.‘.n
to L“m Tenasseritn,—Fl, March ; Fr. C3.

2. D. vumevnea, Wall, Cat. 5569 : Bth. in Liun. Proc. IV, Suppl.
46 in part only; HE. Ind. FL 1L 235,

Haw.  Frequent in all mixed forests from Pegu and Martaban down
to Upper Tenasserim.—F1. Febr. March ; Fr. 08

3. D. cromerrrrons, Kurz in Journ, As. Soc. Jeng: 1873, 70; HE.
Ind. FIL. I1. 236, .

Iap. Rare in the upper mixed forests of the Yomah in tho Promo
District, at 1000—2000 feat clevation—F1, March, Apr.

4. I x1omEscENS, Kurz in Peey Rep. App. A, 48 and 8. 43,

Hie. Frequent in the dey forests, especially the mixed ones, of Prome

nid Avi.

N. B,  Ocenrs also in Hindustan, where (aceording o to Dr Drandiz) it
isa saered tree. It is very near allivd to the following e oand in Jeaf and
flowerless at the time when . ponicwlota is leafless and in full bloom.,

o. D ravrcvrars, Roxb, Corom. PL 1L 8. t. 114 and FL Ind, TIL.
227; Hi. Ind. FL 11. 236

di
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Han,  Iather Drequent o the mised dey forests of Ava and T'ronwe,
occasionally found also in the drice upper mised Fovests of the Pegu
I‘!‘Ll][.{,l_]l__-r'-]"l. .1|||.ll"n.']| -5 !'11'. :ﬂ.ll'i._. .| (ERITLE

. D. vorcmisis, Roxb. Corom, Pl IT. 48. . 101, mnd Fl. Ind. IIL-—""
anl - Hf. Ind. FL. IT. 235

Han, Frequent in the mixed forests, especially the lower ones,
oecasionally also in the savaunahs, all over Chittarone, Ava, and Marfaban =
down to Upper Tenasserim—FL Iebr., Mareh ; Fr, Apr., Dlay.

% 1. serevLaces, Roxb, Bl Ind. TTL. 233 ; Wight Ieon. t. 213 ;
Hf. Ind. FlL 1L 237. (D. feeenginen, Rosh, FL Dmd, TIL 238, feste
Baker).

[an.  Cowmon, not only in the mixed and tropical forests, bub also
ascending into the deier hill-forests, all over Peeu and Mactaban down to

Tenasserim, up to 3300 fr. elevation ; also Chittagong.— Fl. Jan., Febr. ;
Fr. C5.
8 1. patironra, Resbh. Covom. PL IL 7. t. 113, and FL Imd. TIX.
291 . Wight Teom. t. 1156 ; Dedd. FL Sylv. & 2k, HE. Ind. Fl. II. 231.
(D. emarginata, Roxb. FL Ind. I1L 224 ; D, Jevanicn, Mig. FL Ind. Bat.
1. 132 ; Bth. in Lion. Proe. IV. Suppl. 35).
Han. Andaman Islands (Roxburgh).
9. D. conTraTa, Grah, in Wall, Cat. 5561 ; ITE. Ind, F1 1L 233.
Hap. Common in all leaf-shedding forests, especially in the savannzh- Hf
and eng-forests, all over Burma, from Ava and Martaban down to Upper

Momasserim,—F1. March, Apr.; Fr. G5 }
10. D. erives, Wall, Cat. 3562, (D. ovata, var. obtusifolia, Bak.
in 0f. Ind: FL. IT. 231).
Han. Not unfrequent in the upper mixed fovests, from the Pegn
Yomah and Martaban down to Upper Tenasserim ; also Ava.—FL Jan,
Febr, : Fr. Mareh, May.
11. D. ovira, Grah, in Wall, Cat. 5551 ; Bth. in Linn. Proe. LV,
Suppl. 39 ; HEL Ind. F1. LI 231.
Var. o, GENUINA, quite glabrous.
Var. 8. PUBERULA, leaflets beneat h and panicles puberulons.

Han. Not wnfrequent in the upper mixed forests, espee inlly along
choungs, from the Pegu Yomah and the Martaban Hills down to Upper
Tenasserim 3 var, 8. Pegu, Drawaddi distriet (Lh Brandiz).—FL Jan. |
Febr. : Fr. Apr, May. %

192, . vorraces, Wall, Cat. 5556 ; Bth. in Linn Proe IV, Suppl:
41 ; Hi. Ind, FL 11 252,

Hss., Not unfrequent along choungs, in the upper mixed forests of
the Pegu Yomall, and From Martaban down to Upper Tenasserim ; also Ava.
—Fl. Jan. Felr, ; Fr. U5,




Knowledge of the Burnose Flora, SRt
D. rupiarsoss, Roxb. Corom. PL IL 9. ¢ 115 and PL Tod. 111
. Ind. TT. 2533,

Not unfrequent in the tr forests aronnd the Wambala

. e Yomnh, |-|-.I-'.:_-_

[}, TAMARINDIT

53 and L Ind. 111

eriig SR thit, Lour,
in the forests of the Andamans : also Tonas-

= 0. wnfie and snffifuge, Grah.) differ

J -IE“"| e I||':-'|l DArrosyer.

1 plant are nown to me, bat Mr. Simons ealls

s Turther inguiry.

TELUTINA, Bth. in . 250 i mln. and 1 Linn
Sappl: 43 ; HE Ind. Fl

Frequent in the tropica cending into the hill-forcsts

taban down to Tenasserim.

oath:
t, Bih.)

B R TETI
o o JA. HEOTOELEIUI IR,
[American,)

Corolla .:.\II.:III"I'I'..-.

gome flat and thick
S reatfarmi,

ons ; prod-joints flal and thick-coria

Arboreous  elimbor; panicles aln

wrinklod-voinal, oo dh Cnbing iy,
1. D. srixosos, (Dalbergic spinosa, Roxb, Pl Ind, TIL 2833 ; HY,
Ind. Fl L1. 235)
Hain. Fregu

b i the tidal forests along the coasts from Chittagong
down to Tenpzsorinn—FL May, June ; Fr. Ch

Thiz and the following

v referred by Beutham to Dalbergie, but the

wls [rom suture to suturee,

:-:.._'I_-c are nob '.'.EI:'_"-.'-'. and the 'I'!.|'l.':|.'-E|:.- 2xl

Ateictly speaking the pods of Doalbergic cannot by called winged, for

*f fhe broad thin marsins of the pod are simply consolidated so as to leave
(ag in Plerocurpns) only a central eavity for the seed.
a . aoxosrepMvs, ((Delbeegio sensgperag, Dalx. in Kew. Journ,

Bot. 11 86 ¢ Miq. FL Ind. Bat. L. 132t 3 f. I HE Ind. FL 11 237);
Hap. Tidal forests of Upper Tenasserim (Fule ner )—I11 March,

{1
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L

3. . mesreoryiz, Kurs in Pegu Rep. App. A, 20 and 13, 45.
( Dalbergia rendf: fs Roxb. FL Ind. 111, 220 ; Wight Teon. t. 261 : Hi.
Ind. - Fl: I, 23 Dalbergia fleenase; Grh, in Wall. Cat. 5575 Bih. in
Lann. Proc. TV

. Frequent in the swamp-forests and around Takes and

appl 5.

1 Lanudz, all over Pecu and Martals
m.—FL Febr, March ; Fr. Apr—June.

ub of the jeints being dinorphouns on

grounds, es| in the a

Lo ]'||||.-'.' T’

LSS 10 B L g A

on differ pods.  They are either |;.,'|'|-||'|;;’.ll~; thick-corinceons and
thoze of the followine species, and have the seeds wmach com

thiwy are |:_|-||,|__1' l]:"-'i:t_ and up to half ineh thick, in which ease tl

Thiz latter state is not attribu
Lt
folinge so muech resembles that of Dep. dnundatis, Mart,, that

agency of insects, apems to be normal de 1-'-.']la|l'.|u.:E|’.-. Thi
experience some diffienlty i1 -li.-.-‘L}:l;__-,"ai:ihiJlg between the two spe
out of flower or fruit.
4. D. Cosmixeur, (Dalbergia Cumingid, Bth. in P1. Jungh.
adn. and in, Proe. Linu, Soc. IV. Suppl 32 ; D. Zollingeriana,
Ind. Bat. 1. 130). .
Hap. Tenasserim (or Andamans ) (Helf. 1508.)
My plant is Miquel's D. Zollingeriana, which Bentham ¢

with the Philippine plant.

Cassgia, L.
Conspecius af Species.

Filaments of the 3 lower etamens very long and arcuate

rite, ecloneate, imdehiseent. Serds horizontal.

iy, destiiute of b

N A
wed, teilh persisdeid Brwefs. Flowoers
pale or
i

Leaflets shortly acy

minate, on petiolules 1—2 lin, long ; Bracls nuorrowly lanceolate,
o O, modoza,

Leaflets retuss or blunt, '|l|.|-l seont, almost scssilo ; bracts cordalo-ovate, (... O, renigera.

Sewn. Perfect amthers 7 or 10, opening by terminal pores or shoot

o

T srancer {astieally o . Fonicle of seed filifrm, fSvau r_-,--.--r.',,,,_'_f

w Pods comprossed and often fint, sometimes winged,  POAnw@scnn). \
+ Porfoct stumens 10 ¢ ilorkes \

Leaflets Bluntish or rounded, more or less gloncons boneath ; fowers yellow, in coerymb-

o or both sufures,  Becds trinsverse or oliligoe.

like racemes ; bracts small, persistent ; pods Black, very flat, shortly stulked,
voe Uy gplireppan,



e '_'-r'."r'.- Tirmese Mlara.

1. €. Fistrria, L. sp. pl. 440 ; WAL Prod. I. 285 ; Roxh. Fl Ind. 1T
333 : DBth. in Linn. Trans. XXVIL 514 (Cofler il Pers.
Syn. 1. 459 ; Wight Teon. t. 269 ; C. vhombifolic, Roxbh. FL Ind. T1. 334).

Han, Frequent in the leaf-she
nah and mixed oves;, all over Burma and
Fr. U5, .
2. . xoposa, Ham, in Roxb, FL Ind. 1. 336 ; Wight Teon. t. 410
Bth. in Linn. Treans. XXVIL 517, (Cafhairtocarpus nodosns, YVoigt Hort. -
Suburb. Cale, 245.)

Hap. Rather rare in the tropieal forests of Martaban down to Upper
Tenasserim ; also Chittarong.—FL Apr, ; Fr, C5.

e R Fiut

':|:'|Ili_'; torests, cepecially in the savan-

cent provinecs—EFL Apr.s
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3. C mexteema, Wall Cat. 5307 : Bth, in Tinn Trans. XXVIL
013 : Kwrs in Journ, As, Soce. Beng. 1573, T1.

[Tan, Not unfrequent in the dey forests of Prome and Ava:
Martaban 7P (ﬁl"ullh::"]l.llll!g:; hills above 2000 |I|.'-'|., D, i:l';|'.||i.i~,j-.- -1

nlzo

Fr. Nov.
.I_ C. aravea, Lamk. .Dbiek. T. 647 ; Dth., in Linn. Tran
Seina arboreseens, Roxb, 1. Ind. 11, oD Sewng spreee
calls O .-.'_J1.'.'.-'a'.".".--i-.h-'\ Koen, in Roth. Nov, 5[ |-]. i@

Var. a. aeExvixa, all parts more glabrous ; leaflets laveer

actite, more slancous beneath.
Var., B. raxwr, (O frsficose, Koo, L o ; O speciosn,
the young parts mere pubescent § leaflets L—1 in. only long, 1
ded, lezs slaucons beneath,
Hae. Yar. a. not unfrequent in the dry forests of Ava

along the courses of river

s 5, var. 8. only seen cultivat
J1||1.qll.1l| g ote,, in Pe _'_;.I.—| 1.k 'r, oo

5. 0. Siises, Lamk. J.'Jir-'.. I. 618; Dth. in Linn. Tran:
519, (O flopide, Vhl. Symb. 111 57 ; . Swmafrans, Roxb, Hi
31 : DC. i odl. LL. 506 ; Senna Semodrane, Roxh, FL Ind, TI. 317)

Var. a. GENUINA, leaves glabrous, the leaflets more glancous |
1 large tree.

Var. 8. PUBERULA, rachis of leaves ]-'.l'!u-1'||]r-1|.-=. leaflots ]>'.|':-.-]'||].,|L_q
(cspecially while young) but less slancescent benecath ; a low rather stunted
tree.

Hain. Var. a. rather fre fpuent in the mixed Forests {u_h i Il1. the npper

ones) from Chittagong and Ava down to Tenasserim ; B. restricted to
the forests of Ava and Prome—FL Nov, Jan. ; Fr. March, Apr,
G 0. Toronmessis, DC. Prod. TT. 499 ; Aig. Fl. Ind. Bat. 1. 99,
Bith. in Linn, Trans, XXVIL 350, (€. palmata, Wall. Cat. 5306 ; Walp.
Rep. 1. 527}, -
Han.  Frequent in the mixed and dey forests. but more {':~]>L-f.'-|:|]§j'

alone choungs in the upper mixed forests, all over Burma, from Ava down

to Tenasserine.—FL. Sept. Oct.; Fr. C5.

7. C. avmicvears, Lo spe pli 5425 Bth. in Linn. Trans. XXVIL
547, (Seana agricwloto, Boxb. Fl. Ind. TT. 3497,

Har. ."LJJ]r::L‘L'll.L]}' fregquent in the Trrawadds '\'..llllll.-"'.' of Ava.—FL Hi.'l_.ll..-
—Febr, : e

B, (. opoviary, Collad. Hist. Cass. 92, t. 15; Bt in Linn. Trans, N
XX V1L 553, (Senna olituse, Roxb, FL Ind. 11 84k ; Cussie obfusa, Loxh, ‘
Hort. Bengh. 81 3 Wight Teon. t. 757).

Hip,  Ava, Yenang-choung in the Trrawaddi valley {‘l.f' L)

0. CLatana, T, sp. Pl .;|_IJ_J W |‘:[||E'I [eon, & 254 ; JLh. i Linmn.



1576.] Kuowledge of the Burmese Flova, o8h

Trans. XXVIL 550 ; Griff. Not. Dicot. 448, (Seune alote, Dosh, FL Tnd,
L1 3449).
Hag, Generally enlfivated all over Burma, and often springing up
¥ *—_in waste places and poonzohs ; apparently wild in Tenasscrim.—FL Nov,
—=TDiecl, = Fr. Felbr.
10.  C. m.x'||u'\“ru.1.=x L. sp. pl. 539 ; Bot. Reg. t. 83 ; Bth. in Linn.
. Tranz, XXVIT. 53 { ennee oecidentalis, ]LI_IHEJ. |‘]. Tnd. l]. gb3; O So.
Phepa, L sp. pl. 542 ; Bth, L. ¢, ; Senia Sophera, Roxh. 1. ¢, 847).
Han. L'n:llumuu in rubbishy ploces, along banks of rivers, in fallow
fields and poonzohs, all over Burma and adjacent provinees.—FL Fr. =
11. C. Tomra, L. sp. pl. 535;: Bth. in Liun. Trans. XXVIL 535,
(Seann Tora, Roxb, FL Ind. 1L 340 ; Seuna foroides, Roxh. 1 o, 34 L).
Var., e arasra, all parts glabrous or nearly so.
i Var.  f. runescess, all parts appressedly (often greyish) pubescent.
Hu: Common, not only in the lenf-shedding fovests, but also in
waste places, along river-sides, on neglected culture-land, ete., all over Bur-
ma and the adjneent provinees ; var. £. in similar ']Ilil.lzl_":i in the dry Prome
district.—FL Fr. s,
12, €. rranmi, Lamk, Dict. I. G651 : Bth. in Linn. Trans. XXVIL
870, (Seina prostrate, Rosbh, FL Ind. 11. 852).
Hags. Prome district, in the dry forests.—TFL Tr. Close of RS.
= 13. (. anosotpes, L. sp. pl. 543 ; Vog. in Linn. XI. 714; Bth. in
Linn. Trans. XXVIL 579,
Var. = wyeics, Dth. L e (O angusiiesima, Tamk. Dict. T. 630 ;
C. mimosoides, var. Telfaivians, Hook. Bot, Mag. t. 5574; Seanw seit-
sitive and 8. fenelln, Raxb, ¥l Ind, 11 353 uand 304}, leaves almost
sossile, the rachiz often marginate ; leaflets only about a line long, very
narrow ; pods nearly glabrous,  All parts more or less glabrous.
Yar. & Bscuysoamese, Bth. 1, e (. .-;J_.:;r'.l'e.l].l.'ﬂ-la;.rh"ﬂ Wall. Cat. 5326,
O miimosoides, B wyriaphylia and  aweicoma, Bth. 1, e« Senne rfr.-.'mf.'um,
Lloxb. Fl. Ind. I 352), leaves on l'-|.||.-5|. pubezcent pe Huq leaflets 2—3
lin, long, broader or narrower obl; mg to linear, the ]u]u- marcinate or

not § pods more eoplonsly appresso l;»uih--_u nt, while ‘mmgr usually pilose
from yellow soft spreading huirs,

Hae, Var. a. common amongst lone orassin the jungle- -pastures and
savannahs, also entering the open and dry forests, all over Burma ; var. 3.
a Hde-loving form in similar localitics in Tenpss serii—FL Fr. I, and
begin, of €3
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Banhinia, L.
Conspectus af Genepa,
¥ Troos or ercet dhralbs, without tendrils,
Sibg. 1. 1 g, Hochst. Stamens 10, ell feetile.  Stylo vory short or vons
ting, the stizma pelts Flowers small.

Calvx valvate, the segmenta all froe ; wlalirond TrO0s,  viseses s owenesns B dafaobrrics,

Calyx spathaceons ; voung shoots and underside of leaves pubeseent, ... 8. reccwdsr,
Huby. 2, Eu-Basbinis. 2tamens 10, of which §—9 sterile o reduced lo sti-
mingdes, very rurely all 10 fortile.
% Ualvx spathaceons,
+ Pods scssile or aenminate and bare 1}' stnlked.
oo B braekyearpa,

Trods minntely Lomenlose, ool tianss srsrssrs sannns sanans

e e T e e e e S L L
+ + Pods long-stalked.
Firtile stamen one only ;
Fortile stumens & ; YoUTT shoot= paberalonsz ; leaves glabrons, o coaew vevea s Do varicgata,
s reflexed and free to the base, or L'I:Iﬂ}' L-]i.'.;!i”_'r'
colering. *Pods lone-stalked.
+ Tods glsbrows,  Petuls white or 'Fﬂ]l']l]-:'.
A ghrub, the leaves minutely puberalons beneath ; c':l!ll.'x in hud tercte, o BB menikinata.
A tree, the Teaves glabro
+ =+ P'ods brown-pubescent.  Flowers yellow, tuming orange-

es shorthy pabeseent beneath, . ovevan ooe oo Do mramtre.,

x ® Calvx-lobas va

+ ealvx angular-in buod, irregulerly E~'.I'..-l||!.‘q, oo . gy penred,

eolourld.

Tianves walvely s small Bre8, ool ioii cive ciivil Sansbie s ainaaion s iases T CEOMRENGT

# # Beandent shraba, with hook-tendrils.

Saby. 8. Phaweras Lour.  Calyx-tubemore or less elongate.  Calyx-lobes valvatg,
all expanding or begpming reflected, rarely tho one or other cobiering.  Btyle more or
Tz \'qug.l.ll.'.

s Oware and pod glatirous,
0 Pod stalked, Flowers racemose, 'IM'g'rv.

Leaves 2-foliolate, the leallets free to the base & bracts or bractlots none, ... B, diphylfia.

Teaflets united inta o 2-cleft lesf ; beactlets very L, almost 1 ) R | iurolicelluta,

0 O Pod sessili.  Flowers rather small, corymbose.
Tobes of the leaves :\::1':-E- il 5 palie 15 simed |':.|}'.': plabibons, e aiceirs s een v R GIONAT
Lobes of the leaves neuminnte ; pedicels aml calyx :||'.-[-|:-'.--11] .-“!.;-!n::.i::.', v o dbe P ."-:.lllh'li'.:.
% % Uhvary, and wsuully also the pod, villous, pubescent or puberulous,
0 Pod and ovar v seasilo,
* 4 Aduolt leaves plabrous, the lobes acominate {0 nente and  blun-
tizh.

Racemes clongate, approssed silk-Tairy ; pediceds stout, oovven oo oo B pracrostochyn

o

ACnes r_'|_r|.':.'|||1.h'|.i.;:|.' contractod, :-jl.l.l'[!l:]_'.' ]||!|u-:|'|l!--ll- T dicels slomdor, ... 8. ornata,
f + Leaves tomentoss or pubwseent, the lobes ronds .
All parts brown-tomentose or pubescent ; petals an inch long ; racemes clongate,
wodf. Fahifil,
0 O Pod and ovary stalked.
Flowers yoso-colonred, in corymb-like mcemes ; stylo shortor than#be ovary, villous,
ﬂuﬂh FHEE BEAEEA REEaES aaea s BEGEEANE B NG R GRAREH BN BB A bR R ey | A T
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Flowers vellowizh white to yellow, in shert racomos stylo clongate, slender,

o o s fervugtiven,
Siky, 4, Lesicloma, Korth, Calyx-tube almost none; the lobes tooth-like, Siyle
A vory short,  Peds 1—2-secidad,

CHulirous ov newady g0 ) ovary und pois glabrona, ..., s eh e n B AN,

1.0 B, Manamanica, Rosh, FL Ind ll .El "n‘l."'; Prod: T. 293
(Fileostigna Malabaricwm, Bth, in PL Jungh. _.‘[.li in ado. s Mig. FL Ind.
Bat. 1. 73).

Has,  Frequent in the upper mixed forests, rarely descending into the
lower and the savannab forests, of Pegu; and probubly clsewhero—FL
K CF

2. Bl naoemosa, Lamk, Eneyel. Meth: T. 390, sion Vhl. ; WA, Prod.
L 205 ; Bedd. FL Sylv. & 1582, (B. pareiflora, Vhl Symb. 111 55; Loxh.
FL Ind. 11. 323 ; Pileostignn racemoswn, Bth. in Pl Jungh, 262, in adu.;
Miq. FlL. Ind. H'.Lt. 1. 743).

Hap. Common in the dry forests of the Prome district ; most pro-
bl dy also in Ava—T1 |':r. March, Apr.

4. B, mmicnxcanes, Wall, Cat. 5756; Bth. in Pl Jungh. 261 in
adn.

Han.  Ava, Taong-dong (Wall.).,

Unknown to me. The bricf and incomplete deseription does not allow
even L-l" & uess as to its affinitics,

LB roryeanra, Wall. Cat, 5755 ; Bth, in Pl Jungh. 261 in adn.

]111.- Froquent in the upper uuwul forvsts, from Lpgu and Martaban
_down to Upper Tenassorim.—FL Apr. May; Fr. C3.

5. DB. moxavpues, Kurz in Journ, As. Soc. Beng. 1873, 73

Hae. Burma, “Sech doh” probably in Martaban or Upper Tenasserim
( Braudiz).

. 6 B vanteeara, L.osp. pl. 535 ; Boxb. Fl. Ind-IL 319 ; WA. Prod.
L. 296 —( Phapera caricgata, Bth.in PL Jungh. L 262 in adn, ; Miqg. FL
Ind. Bat. L o). -

Var. o rrneorascess, Voigt Cat. Hort. Cale. 258 (B, variegatn,
L. L ¢.; Roxb. L &), the 4 narrower petals purple, the fifth broader one
tinged with cream and red.

Var. B. caxpipa, Voist L e. (B, candida, Roxb, FL Ind. IT. 318, non
Ait.), the 4 narrower potals white or very pale purple, the Gifth lower one
sonewhat sulpliur-coloured in the eentre, or purple towards the Lorders and

ellow in the contre,
Haiw. Yar. ﬂ L]'IiL"Ih common in the 1|r'i" f{..ﬁh-h and l.“i.L"t'Hl'I'It" ]lITD

the upper dry forests of Ava and Prome : M.u'i.uh.m, in the Yoonzeleen
valley (Parish).—FL Febr. March ; Fr. €S,
7. B. rupprnes;, L. ospopl 536 ; Roxl. FL Ind. I1. 320.—( Phaners
s purpurea, Bih in PL Jungh. L. in adn. ; Mig. FL Ind. Dat, L 6U).
a7 ;
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Var. o orxvrs, flowers purple.

Yar. B. Trraxora (B friendee, Roxb. ¥l Ind. IT. 320), flowers
white, often with a yellowizh bloteh en the lower petal.

Ham. Var. a. sometimes planted in Burmese villages, as for example
near Henzadah ete. ; var. 8. Ava, banks of the Devawaddi (Wall. Cat. 5797
L)—Fl CS.

8 B. acrMrxara, L. ap. pl. 536 ; Roxb. Fl. Ind. IT. 824 ; WA, Prod, he
1. 205; Miq. FL Ind. Bat. I. T4 (B. dsopetaln, Grilf. Not. Dicot. 251).

Han. Frequent in the open forests, cspecially the eng-Forests, all aver
Burma.—FL March—2May ; Fr. C5.

9. B. Erovgara, Korth in Nat. Verh. Bot. 89. . 24, (Phanera elon-
gata, Bth. in PL Jungh. 1. 262, in adn. ; Miq. FL Ind. Bat. I, 61 ; 5. wol-
lissima, Wall. Cat. 5752 ; Phaners veluting, Bth. in PL Jungh. I, 262, in
adu. ; Miq. FL. Ind. Bat. I. 63 ; Bewhinie sp., Griff. Not. Dicot. 451).

Haip. Pern, in the tropical forests above Hangoon (Cleghorn) ;
Tennsserim from Moulmein to Tavey (Helf. 1572 ; Wall. ete.)}—FL Dech.

Jan.

10. B. premyroa, Symes Trav. to Ava t. 7—(Phaners diphylla,
Bih. in PL Jungh. 264, in adn. ; Miqg. FL Ind. Bat. L 70).

Haiw. TFrequent in the dry forests of Ava and Prome.—FL RS. ; Fr.

-

w. =
11. B. rxvorvcrrrata, Kurz in Journ. As. Soe. Beng, 1873, 72.
Hap. DMartaban (Dr. Brandis). r
12. B. cravta, Wall. Cat. 5785 (Phancra gloter, Bth. in PL Jungh.

265 ; Miq. Fl. Ind. I. 68, £. 2).

Haw. Tenasserim, appavently frequent ; also tropical forests above

Raneoon (Clechorn).—FL March, Jan. ; Fr. Febr.

13. B. rieeewrorts, Roxb. FL Ind. IT 327, (Phencra glebrifolia,

Bth. in PL Jungh. 243, in adn.),

Han, Tenasserim (Helf. 1879 and 1830).

NB. B. vrerps, Wall. (Phanera lucide, Bth. in Pl Jungh, 262,
in adn, = B. eordifolia, Roxh.). :

1+, B. aracrostacuya, Wall, Cat. 5774 —(B. scandens, Roxb. FL

Ind. II. 326, non L. ; Wight Icon. . 264), !

Han. Ava, Khakyen hills; east of Bhamo (J, Andevson).

15 B, omsara, Kurz in Journ. As. Soc. Beng. 1873, 72,

Han. Frequent in the tropieal forests, along choungs of the eastern
slopes of the P'egu Yomuah.—F1 Febr. b2

16. B. Vamurr, WA, Prod. 1. 207, (Phanera Vallii, Bth. in T, \
Jungh. 263, in adn. ; Mig. FL Ind. Bat. L 65; Phanera rufu, Bth. _i:l. 'L \
Jungh. 263, in adn. ¥ ; B. racemoss, VLl Symb. 111, 56. ® G2, uon Lk, ;
Roxb. FL Ind. 11, 325).

. {
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Han, Tenazservim, near Moulmein (7. Awderson, 1566).
17. B. wosex. Kwz in Journ. As. Soc. Beng, 1573, 72,
Han. Martaban, in the eng-forests of Iaymapyoo choung (D,

Treanilis). —F1. May.

15. B. rerrvcizes, Roxh. FL Ind. 821 : Korth in Nat. Verh, Bot.

t. 23 (Phanera forruginea, Bth. in PL Jungh. 262, in adn, ; Miq. FL
Ind. Bat. T. 62; Phauera exeelsr, Bl ap. Miq. L c. ; Phanera alboluten,
Mig. Suppl. Fl. Sum. 285 ; Phanera Griffithiana, Dth. in Pl Jungh. 263,
in adn.).

Han. Tropical forestz of the Martaban Hills, east of Toungloo, ut
2000 to 3000 feet elevation.

18. B. awarma, Hoxb. Corom. Pl IIL t 255 and Tl Ind. IT. 7928,
—(Lasiobema anguinum, Korth. in Verh, Nat. Gesch., $i; Mig. FL Ind,
Bat. L T1; Lasioheina Hovgfieldii, Miq. 1 c.).

Hap. Not unfrequent in the tropical forests of Martaban, east of
Tounghoo ; also Chittagong.—F1. RS.

Cynometra, L.
Conspectus of Species.
% Racemes short and umbol-like, pulcrulous.
Leaves 2% rachis glabrous; leaflets larger, usually ina single ]11'i.r 1}—2 in. long,

edibley covaninas e e P oo O weiniffora.
Backis of lx aves jll]r n:]uuf- slenderer ; leallets smallor, 11-ll.1li-. in 2. vory rarely in
3 pairs; pods abiout | in: long, insipid, Wheen snaaey ihaannin ve s ssOs BETAT,

% x Hoeemes longer or shorter, Lru[ .
Pedicels glabrous or pubernlous; leaflots in o single pairy ovvvvis viieis O, eaieliffora.

1. C. maMrrLoRs, L. sp. pl. 547 ; Mig. FL lml Bat. I. 75 ; Bth. FL
Austr. 11 200,
Hap., Rarely planted in villages of Tenasserim.
2. C. suvGa, Spanoghe in Miq, FL Ind. Bat. T. 78.
Hap. Frequent in the tidal and the beach-forests along the coasts,
from Arracan down to Tenasserim and the Andamans—FL Octob. = Fr. S,
3. C. cavrrrenona, L. sp. pl. 547 ; Mig. FL Ind. Bat. L 77 P
Hap. Burma, planted (according to the Hevd. F. Mason).
Sindora, Tiq.
1. 8. Bramexsis, Teysm. in Mig. Ann. Mus. Lugd. Bat. II1. 86.
(8. Wallichii, Bth. in Hook. Teon. t. 1017 18).
Hap. *Adjoining Siamese provinees—FL Begin of RS, ; Fr. HS,
. Pohudia, Miq.
Conapectis of Spreies.

Ll."lﬂt.'tﬁl in 5 pairs, thin earfaccons, rounded or apiculate, the rachis and peticlules stont ;
Mpnl]n‘-‘ about 3 lin. I-ull:,_ T IR I 1 17 i
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Leaflets in 2 pairs, Dlunt or emarginate, thin chartaceons, glineescont hementh, the
rachis and petiolules very slender ; sopals 2 lin. long ; pods woody, S—1 in. long,
very thick and plump, . T E e R R e S s T T e R P, wiplocos il 3
1. . TYLOCARPA, ]1'.1!./ "ll“‘ e
Han. "ul]n IinE Provinees ol Siam {Tey -t|1.11|H}
P, Hasskarlii, Miq., has also only two- pairs of leallets, but Tasskarl's

-

description of Jonesia monopetala (Hetzia L 199), and more cspecially of &
the poed, elearly points to Muerelobivn.
Afzelia, Sm.
Conspectus of Species,
Inflerczcence and calyx p:L'm-:-lﬂuus : pods k—1 foot long, woody ; leallets nsw Iy Llun-
fiah, . Lt & . Ak e v oaEs J-[ hifigpi,
Inflorestence m.l calyx -1 1_1._.'.21 : ]--1-]; a—l in. 14.-11 1'|un. covinoeons ; 1-. |'|-.l~ notelud, =
o watl FELIERT,
1. A. prroeas, A. Gray Unit. Stab. Expl. 467, 4. 51 ; Walp. Ann. IV,
504.—(Macrolobium bijugwm, Colebr, in. Linn, Trans, XII. t. 19 ; Jonesie
tricndra, Roxb. FL. Ind. 11. 220).
Hie. Not unfrequent in the coast-forésts and beach-jungles of the
Andamans—FL May, June; Fr. Apr.
2. A, nETUss, Kurz in Journ, As. Soc. Beng. 1873, 73.
Han. Not unfroquent in the tidal forests along the congenf the
Andaman islands.—FL May. - "‘f
Tamarindus, L. ,

#1. T. Ixprca, L.sp. pl. 45 ; Hoxb. FL Ind. ITI. 215 ; Heyne Avenei
Gow, t. 221 ; Miq. Tl Ind. Bat. I 82 ; Bedd. F1. Sylv, t. 184 (2% qffei-
sadis, Hoole, Bot. Magz, t. 4563).

Han. Generally cultivated in villages all over Durma, more especially
in the drier parts, but apparently nowhere wild—FL HS, ; Fr. C5,

Amherstia, Wall.
1. A. wosrois, Wall. L As, rae L & 1 and 2 ; Mig, FL Ind. Baf.

1. 87 ; Bot. Mag, t. 4453,
Hap. Planted around kyouks, chiefly in the sonthern parts of Bur-

ma; wild along streams in Mactaban (Parish) ; Tenassevim,—I'lL Juan, i
i _‘\---,_A .

B Barnea, L.

1. 8. Ispica, L. Mant. 953 ; Miqg. FL Ind. Bat. I. 83 Bedd. FI, -'"H’_ﬁ'ivf. A
t. 57. (Jonesia Asoca, Roxb. FL Ind. II 215 ; Bot. Mag. t. 3018 ; Wight w\'
Leon, t. 206 ; Jonesia Zollingeriang, Miq. 1 ¢ 51). -

Han. Wild m the t]'l..llli\'_'.'ll forests of Arracan {nﬂ!'ﬂ'liz'.]"ﬂ. ]?-]II!H]I al,
1000 fect elevation) ; also Tenasserim ; much planted around monasteries all
over the country.—FL Qctob. '

-
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Poinciann, L.
Conspecius of Spercies.

== Calyx grovish velvely ; petals erispute-fimbrinte, xollow, .o oo vaservan sauiians L. elata.
Chalyx quite glibrons ; petals viry largs, wavad, usually enimson or orange-erimson,
L% regia,
- "l. I mrora; Boj. in Bot. Mag. t. 25851

Haw. Frequently cultivated in the Buropean stations all over Pegu.
—FL. H. and B3. ; Fr. B. and CS.

Parkinsonina, L.
*1. P. Aevreats, L. Hort. Chff 157. t. 13 ; WA. Prod. T. 283
Griff. Not. Dicot. 117,
X Hip. Frequently planted in Ava and Prome, and in the last-named
distriet often like wild in woods and neglected lunds.—FL. nearly .

Cmsalpinia, L.
; Conspectus of Species.

Subg. I Cwanlpinarin,  Albumen none. Pods corinceons, 2-valved.
Filuaments very loug and slender, quite’ glabrous. Erect shrubs or trees,
unarmed.

A glabrous shrob, the branchlets morg or less privinons, . ..ovs vovrie s G pilcherrina.

Sl’.’-fl_-_"llf. .fl'.r. i".‘:ﬂv [.rq.f'.ls.-’.'r_lr.l.llu.'-rn', Hl_'-erl_-,' i1]1rt1[|li1|l§'1lb’. l'ml_-', \';“'i_w,]_-:_ 1-"“:1..
ments-as long as, or somewhat longer than, the petals.  Usually scandent
| : " s J
shrubs more or less armed with prickles.
A.  Valves of pad drey, coriaceous or almost chartaceous,

Trib, 1, Nugaria, DU —Bvandent thomy shrihs, t’.:'l..']:.' trecs.  Pods 1'if_-;i|'|'l_lc' or
thinly coriacoons, 2-valved or indchiscent, smooth.  Soods comprossed ornot, Stamens
ns long as, or a little longer than, the peials,

* Beods plng aud compressed,  Tods 2-valved.  Leaflels Tnvge.
All paris quito gk R AT e e v v DA,
® & Seeds B L-valeed or dneihiseent o wearly 2y 1h
suliciey wanally thickdned,  Lreaflefs simall,
Sl tree | Teallets unequally oblong, retuss ; pods tardily dehiscing, ..., @ s
Beandent shruba 5 leallets ovate, acute pods 2-walviol, G e el Se
. Treh, 2. Cuifandine, Li—Scandent :'I,-:;gu:l- shrubd, Pods coriaccous or thin
voons, 2-valved, tho valves ochinate or glindulai-hirsute, Beeds not comg
Btamens as long oz, or somewhat longer than, the petals,
* Polls echinnte, Seeds pliest globose.
| ._er.r_-!g'h {3 cbe. more or less brown or lawny-pilicacent » stipulea large, cut into large

As preceding, but lewves more glabreseent ; etipoles none ; Lwcts strufght und eroct,

| ‘/ soginonls s bracts at apex spronding or reflexsd, ..., .. PR | il -7 1 (7103 |
oo O Bondfue,

* » Pody glandular-Rirsete when fully ripe.  Seeds b,
All parts mor or loas glandular-puberulons and prickly, .ueyuvis ooeees £ Gifuicssides,
B.  Pods tlesliv-coriaceous, torose,
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Trik, 3, Cinelidocarpus, FXoll—Thomy =eandent shrobs, Peds indehiseent, the
od.  Boeods not |'|_l||L'|l]'|.'.-.~'l.'ll. Slumons ns Iung a8, or somoewhel longoer

snturos thi
than, the potals.

Tuiniclo hlun’x tomontoss nnd PYICKIN, saiebens adsinnnn nnn neon e b sens G MO -
Poniela slabrons nmd MG, v ass voesse oo s nne b aess oannnses sane ssanse b Ty,

8], (. purncHERRBMA, Sw. Obs. 165; Mig. Fl. Ind. Bat I 112
( Poineiene puleherrine, L. sp. pl. 53545 DU, Prod. 11 4584 ; Roxb. ¥l Ind. .
II. 355 ; Botl. Muagz, t. HHEYE

Hap,  Generally cnltivated in villages, especially around monasteries
ete., all over the country.—FL Pr. o,

2 (. Nyaa, Ait. Hork, Koew ITL. 82: DO, Prod. IL. 481 ; Miq.

Fl Ind. Bat. I 108.—(C. peniculata, Roxb, FL Tnd. II. 361, "-"I-Jg]l.t
Icon. t. 86 ; Griff. Not, Dicot. 446 ; O Chinensiz, Roxh. 1. e, 361),

Han, Hather frequent along the coasts, espeeially in the beach-
forests, from Arracan down to Tenasserim and the Andamans.—F1, May—
Detob. -

8. C. surraw, L. sp. pl Oddg Roxb. Corom. PL. L t. 16 ; Mig. FL
Ind. Bat. I. 101.

Hain. Freguent in the Tenasserim Provinees ; Pegu, Rangoon (Wall),
—F1L Augz.

4. €. seeiamta, Roxb. FlL Ind. IL 260 ; Aliq. FL Ind. Bat 1. 109 ;
Wight Teon. t. 37.—(Reichardic ? decapetalum, Hoth. Nov. Spee. 210; -
DC. Prod. 11. 454}, f

Hae. DBurma (aceording to the Revd. F. Bason).

5. C. Bosvnve, Roxb. FL Ind. IL 362. (Guilandina Bondhue, L.
gp. pl. 545 5 Mig. L Ind. Bat. I. 113).

Hap. Not unfrequent in the leaf-shedding forests of Burma, from
Prome and Martaban down to Tenasserim and the Andamans.—FL 1S, ;

Ife =0,

6. C. amosommes, Lamk. Encyel. Meth. I. 457 and Il £ 335, E
- WA, Prod. I 281 ; Wight Ieon. t. 302.—(C. Simore, Ham. in Roxh.
nd. 359).

Has. Frequent in the low forests of the Sittang zome of Pegu,
ally about Tounghoo.—F1. Fr. 3avch, Apr,

(. Torrrosa, Roxb. FL Ind. 1L 865 ; Miqg. FL Ind, Bat. L 109.
P acanthobotye, Mig. Suppl. FL FL Sum. 108 and 203).

Hap. Tenasserimy, Tavoy (Wall. Cat. 5827. C.).—Fl. Oetaob.

8. C. preyxa, Hoth. in Nov. Act. Nat. {_.111 Berol. 1803. 198. t. 8 sy
WA, Prod. 1. 251.—(C. olegsperma, Hoxb. Fl. Ind. 1L 337 ; O gracilis,
Mis. in, FL Ind. Bat. 1. 110),

Hap, Frequent along choungs in the open forests, but more so in
slirubberies around villages, all over Burma, from Ava and Martaban down
to Tenassering—Fl, Jul—Octob, ; Fr. Jan.—Apr.
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Pterolobinm, R.Dr
1. P aacrortEnoM, Kurz in Journ. As. Soe. Bong. 1873, 71.
- Hap.  Frequent in the mized forests, from Pegu and Mavtalan down
to Tenpsserim.—Fr. Jan.

Mezoneurum, Doest
Conspeclus of Specics,
Loaflotz fn 10 to & pairs, §in Jong, Blunk or refase, . vee voes sssven nnes oo oo N glrbritin,
»  Leaflots in 3—4 pairs, 41—2 in. long: hlnntish sounminete, .. iive ceiveed W, enieitflad g,
1: M. grasery, Desf. Mém. Muos. IV, 245t 103 Mig. FL Ind.
Bat, T. 103.
Var. a. EXUINEM, glabrous or nearly so ; leallets usnally alternate.
Vur. B exyearnviees (AL enneaplyllum, WA, Prod. I. 283, in
pdn. : Miq. FL Ind. Bat. L 10k t. 2; Cesalpiniae enneaplylle, Roxb. FL
Ind. IT. 363), glabrous or the secondary rachizes and young shoots slightly
pubernlous ; leatlets glabrous or nearly =0, nsually opposite.
Yar., 4y rreescess (AL pubeseens;, Desk. in Dém. Mus. IV, 245, t.
2. Miq. FL. Ind. Bat. 1. 101), the young parts more or less velvety pubes-
cent or puberulons ; leatlets opposite or nearly so, at least beneath more or
lesz shortly pubescent.
fip. Var. B frequent in the lower and upper mixed fovests, move
—gepecially around villages and along shrubby banks of rivers, in the Irra.
waddi zone of Pega ; var. v not unfrequent in the dry forests of the Prome
district.—Fr. C5,
2, M. cvcrrnarvy, WA. Prod. I, 283, (Ceselpinia cucnllate, Ttoxh.
Fl. Ind. 1L 358 ; AL macrophyllum, Bl ap, Miq. FL. Ind. Dat. 1. 104).
Hip. Frequent in the mixed and the dry forests; all over Burma,
from Ava and Chittagong to Pegu and Martaban.—FL. Febr. March; Fr.
Nov.

Peltophorum, Vog.
Conspeefus of Specics.
Podicels enly 2—3 Yin, long ; pods with corinccois WinER oo vees cooess 2 forrngine,
Pedicels 1—11 in. long : pods with thin charfaceons wings, ..o vo. o us I dayrachiis,
3 g1 L
1. P remevorseva,, Bihe in FL Austr 110 279 (Casalpinie ferry-
ginea, Dene, in Nouv. Ann. d. Mus. 11, 462 ; Miq. FL Ind. Bat. 1. 111).
Har. Not unfrequent in the coust-Torests, chielly the boach-forests,
_+of the Andaman iskinds.—FL May.
{ Acrocarpus, Wigzht,
- i Conspectus ef Species,
Flowers dirty purple or brown, stall ; petals 2 lin. long or somewhat lenger; pods
B—12-mttdetl, oy o v sainin sanvan nranr e e samnea aa s harana nesns s FrANDES,
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Flowirs groen, twico the size 3 petals 3 lin. long or longer; pods T—13-goiiliad,
v vl fratrinifiditin.
1. A pmaxisrrovivs, Wight Teon £ 254 ; Bedd. FL Sylv. 4. 4k
Hie.  Frequent in the tropieal forests of the Iegu Yomah.—FL Jan—
Febr, ; Fr. Apr. May.

Adonanthera, . »

1. A pavoxrsa, L.osp pl. 680 ; Loxb, FL Ind. IT. 370 ; “’i.;;hl. I
t, 80 ; Mig. FL Ind. Bat. 1. 46 ; Bth. in Linn, Trans., XXX, 875 ; Bedd,
FL. Sylv. t. 46, —(Eutada arboren, Griff. Nobt, Dicob. 432; 4. Gersendy,
Schieffer in Nat. Tydsch. Ned. Ind. 1568, 16 7).

Yar. a. GENUIXA, seeds about & in. in dinmeter.

Var. . anenoseEnara (A aierosperma, T. and B. in Nat., Tydsch,
v. Nod, Ind. XXVIL 55; Bth. in Linn, Trans, XXX. 875), sceds half
the size.

Han. Var. 8. frequent in the tropieal and moister upper mixed
forests, all over Burma and the adjacent islands, up to 3000 feet clevation,
¥l Apr. May ; Fr. S,

Entada, Adama,

1. E.scaxpexs, Bth. in Hook. Journ. Bot. IV, 332 and Linn. Trans.
XXX, 363 —( ALinosn seandeng, L, 5] l-l. 1501 ; Roxh. FL Ind. IT. Hodes—
E. Pyrshecte, DC. Prod. 11, 425; Mig. Fl. Ind. Bat. I, 45 ; Scheff. in
Nat, Tydsch. Ned, Ind. XXXIL 90. t. 16 and 18 A ; Eafada sp,, Grill, Not,
Dicot. 452 ; E. Rumphii, Scheff. in Nat. Tydsehr, Ned: Ind. XXXIL £
17.and 18. B.).

Haw., Frequent in all mixed forests, all over Durma and the adjaccunt
islands—F1 Daveh, Apr. ; Fr. G35,

Neptunia, Lour.

1. N. onEnices, Lour. Fl. Cochineh, IT, 810 Mig. FL Ind. Bat. T.
60 DBth. in Lion. Trans. XXX, 883 —( Desnanthus natans, Willd, sp.
pl. IV, 104k; Grift. Not. Diecot. 453 ; Miwosa walairs, Loxb, Corom. Pl
11 4. 119 and F1. Ind. 1L 553; N plena, Lil. Bot. Neg. t. 3, non Bth.).

Hap, Not wnfrequent in stagnant waters and swamps of the ulluvial
plains of Pegu, Martaban, and Tennsserim—FL RS, ; Fr. C8.

Mimosa, L.

1. M. rvmiea, L. sp. pl 1501 ; Dih. in Hool Journ, Bot. IV, 357 ; \
and in Linno. Trans. XXX, 897 Mig: FL Ind Bat., 1. 43,

Hup. An introdoced weed, but now very common on dry pragy
1a|:u:|_':~', :ﬂnng roal-sides, eto., of the more cultivited parts of ['L'gu, l;.:'.lpuq;lu],lj
around Itaugoon ; also in Martaban, Avy, ete.—FL BS. ; Fr. Sept.

L]
_ BT - . —
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Xylia, Iith,
1. X. vornismrromais, DBth. in Hook, Journ., Bot. TV, 417 ; and in
~%~_Linn. Trans. XXX, 873 ; Dedd. FL Sylv. t. 186 ; Miq, ¥ Ind. Bat. 1, 42
:{:HF:Jrﬂsr: aylocarpa, Roxb. Corom. PL I, t. 100 and FL Ind. I1. H5443).
Haip. Common in the mixed and dry forests, all over Burma and the
. adjacent provinees, up to 8000 feet clevation.—Il, March, Apr. ; Fr. G5,

Parkia, RBr.
Conspectus of Species.
* Calyz-labes obovate-crncnte.
Lenflots an inch long, pubescent beneath, penninerved ; receptacle vegular, . . P, dnsiguis,
* ® Coalys-lobes shert, rotundate (st erneate-narrowed.)
Leaflets } in. long, quite glabrous, l-nerved with o lateral basal norve i Teceplacle
T i R B e e sersnnannnnads fefophyile,
Leaflets 1—) in. Tong, very narrow, spavingly pubcscent boneath, 1-nerved without
Inberal nerves ; recoplicle Pegulir, oy vienarascrosonssnrsesssens B Raxburghil,
1. P. m¥stexts, Kurz. in Journ, As. Soe. Beng. 1873, 74; Bth. in
Linn. Trans, XXX 361,
Haip. Not unfrequent in the tropical forests of Martaban, cast of

Tounghoo.—FL. Apr. May.
X 2. P rElornyrua, Kurz in Journ. As. Soe. Beng. 15873, 73+ Bth. in
Linn. Trans. XXX, 3061,

Hag. Frequent in the tropical forests of the Pegu Yomah, especially
along its eastern slopes.—FL HS. #; Fr. Febr. March.

Acacia, Willd
Conspectus of Species.
® Trees or eveet shrads, the brancklets arnicd oly weith paived diverging afipniluiy
or iufra-stipedery prickies,
: ®  Flowors in spikes.

+ Pod-valves chartaceons, trmsversely reticulate-veined, the sutures
norvi-lilko or almost kecled,
p Glancous-green, glabrous ; leaflots  oblong-linear, Blunt, 3—5 lin. long; flowers
yellow,

Sresanasessies et it Gevnn vevhts sans nnaus s aals fErrNgiien,
+ + Pod-valves corinceons, the marging not or havdly prominent.
Bpikes plalirous or pubescent, vellow 1 leaves glabrous or slightly pubcscent ; bark much
erstked and rough, dack brown, Lo ol i e e Al Cwteehu,
pikes tomentose, white ; leaves while young greyish pubescent ; bark mther even
‘ B e e s a i we s n e ls NN
# # Flowersin globular heads, yellow,

+ Puods dry-coriaceons, flat, dehiscent, .

Bark whitish ; fewer-heads arranged in amplo terming pamiclos, ..., testcophloen,
+ + [Fod thick, lerose, fushy-coriaceons, indebiscend,
35
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(ilakrous or nearly so; lowved 13—3 in. long, leaflets 2—3 lin, long, ... 2l Fiesestena =
* o ooy elimbers, without stipuelary spines, but the braneklets nrmed aloig Eheir
whole lergth with sharp vecurved prickles.  Flower-heads globilur,
» Pods fleshy-corinceous, often somewhat constricted between the seeds, - 4
Leaflets in 10—20 pairs, up to § in. long ; fower-heads small, yellowish, .. .o Hr_-‘.'qfi}:.'
= x Pods dry, chartaceous or thin corineoous, flat,
0 Owvary and pods pubescent.
Leaflets in 15—40 pairs, 3—6 lin, long ; flower-heads small, white, in panicles,
ool enesia.
0 O Owvary and pods glabrous.
Leaflets in 8—20 pairs, & in. long ; peduncles tawny tomentose, ..oe v oee s o2l Difsia,
Leatlets in 30—40 pairs, 2—3 lin. long ; flower-heads the size of a large pen; panicles
and young bronchlets puberulous or tomentose, not proinows, .. .......d. pewseie
As preceding, but branchlets and panicles prainous ; leaflets up to § in. long ; flower-
T TTE B 1Tl - T e e A. peninescens,

1. A. FeEmnvaizes, DO, IT. 458 ; Bth. in Hock. Lond. Journ. Bot.
L 508. and in Linn. Trans, XXX, 518 ; WA, Pred. 1.273 ; Bedd. Fl. Sylv.
t. 5l.—(Mimosa ferruginea, Roxb, FL Ind. 11. 561).

Hae, DBurma (according to Beddome). .

2. A. Carecnw, Willd. sp; pl. 1V. 1079 ; Miq. FL Ind. Bat. I. 9; b
Bth. in Linn, Trans, XXX, 519, (Mimose Catechu, L. £. SBuppl. 495 ; Roxb.
Il Ind. 1L, 563 and Corom. PL IT. 40. t. 174).

Var. o ceExviss (4. eefechuoides, Bth. in Hook. Lond. Journ. 1.
510; Mimosn eafechnwoides, Roxb. Corom. PL 1L t 175 and F1 Ind. IT,
362), young parts all slightly appressed pubeseent but soon glabrescent ;
full-grown leaves glabrous or the leaflets ciliate, the rachis slightly pubes-
cent ; spikes shorter and thicker, like the calyces more or less appressed
pubescent ; corolla about twice the length of the calyx,

Yar. f. Svsora (A, Swadra, DC. Prod. IL 438 ; Bth. in Hook.
Lond. Journ, 1. 510 ; Mimese Sundra, Roxb. Corom. PL IIL t. 225 and
Fl. Ind. 1L, 562 ; Bedd. F1L Sylv. "t. 50), all parts glabrous or the Very
young shoots slightly pubescent ; full-grown leaves and rachis quite gla-
brous 3 Elli]il.'.‘- [']I.'II'r:i1.1.L2 and :ﬂll:tufg‘l‘, tluit_u g]uhrﬂus 3 corolla gl:l.hl‘(ms,
about § longer than the glabrous calyx.

Haw. Var. a. common in the dry forests, rarely in the lower mized L
and savannah forests of Ava and Prome, extending into the Irrawaddi zone
of Pegu ; var. B, apparently in Ava.—F1. Begin of RS ; Fr. €5,

3. A. Svma, Buch, in Veigt Hort. Cale. 260 : Brand. For. FL 157
Bih. in Linn, Trans: XXX, 519 —(Miwose Swma, Hoxb, FL Ind. 11, a0
4. Catechu, Bth. in Hook. Lond. ; Journ. Bot. L 510, non Willd. ; Bedd, -
FL. Sylv. t.49. L]

g Hap. Awva?

4. A, txvcornrora, Willd. sp. pl. IV. 1062 ; Bth, in Hook, Lond.

Journ, Bot, I. 103 and in Linu. Proc. XXX, 513 ; Miq. FL Ind. Lat. L
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-
0 : Brand. For. FL t. 27 ; Bedd. FL 8ylv. t. 48 (Mimosa lencophloea, Roxb.
Corom. PL. 1T, 27, £, 150).
>~ P Var. a oescrsy, flower-heads the size of a pea, the stout pednneles,

and also the pods, shortly tomentose; leaves slightly, the rachis more or
less, pubezcent, :

Var. . amcnocernaty (. adcrocephals, Gah. in Wall, Cat.
o263y, flower-heads half the size, the slender pedoncles and the infloreseence
pubernlous ; pods when fully ripe quite glabrous; leaves and their rachis
clabrous.

Hip. Var. a. Avn, nlonr the Irrawaddi (Wall. Cat. 5262) ; var.
B. not unfroquent in the dry forests of the Prome distriet, up to 1000
feet elevation.—Fr. DMarch.

i The two varieties here adopted arc very likely different species,
#5  A. Fanvesrawa, Willd. sp. pl. IV. 1083 ; Bth. in Hook. Lond.
Jonrn. Bot. 1. 494 and in Linn. Trang, XXX, 502 ; Bedd. FlL Sylv. £ 52.
( Vachellia Farnesiana, WA, Prod. I. 272 ; Wight Teon. t. 300).
Hin. Frequently planted in villages all over Burma, more espeeially
in Ava and Prome, where it is often found half.spontancous.—F1, Jan.
G. A nugara, Ham. Wall, Cat. 5251 ; Bth in Hoock. Lond. Journ.
Bot. 1. 514 ; Mimosa rugate, Lamk. Dict. I. 20. (17506).
; » Var. a gexvoxa, ovary villous ; softer parts more pubeseent.
> Var. f. coxcrssa (d. concinne, DC, Prod. IL. 464 ; Bth in Hook.
. Lond. Journ. Bot. 1. 514 and in Ling. Trans. XXX, 531 ; Mimese concinna,
Willd. =p. pl. (1505) IV. 1039 ; Roxb. FL Ind. IT. 5635), ovary glabrous or
nearly so ; all softer parts more glabrous,

Hag. Var. 8. frequent in the tropical and moister upper mixed
forests, all over Burma down to Tenasserim and the Andamans.—I1. Mareh,
Apr.; Fr. C5.

¥ A. oxsma, Willd. sp. pl. IV. 1090; WA. Prod, T. 278 Bth. in

Hook. Lond. Journ, Bot. 1. 515 and in Linn, Trans. XXX, 530 in [art.
(Afimosa caesia, L. sp. pl. 1507, non Roxb. ; Aimesa torta, Bosh, FL Ind.
I1. 506G).

Var. a oEXULNA, leaflets only about 3 lin, long, more rigid, blun.
fish with or without a muero ; branches terete,
Var. B. mLEGays, leaflets about l+in. long, bristly acute, less rigid ;
branches §-angular, retorsely prickly along the corners,
Hap. Var. 8. not unfrequent in the tropical forests of the eastern
/s]npeg of the Pegu Yomah and in Martaban.—Fr. C5,
8. A Iwrsma, Willd. sp. pl. IV. 1091 ; Bth. in Hook. Lond. Journ.
Bot. 1. 515 ; Miq. FL Ind. Bat. L. 11. (Mimosa Infsie, L. sp. pl. 1505 ;
Roxb. FL. Ind. I1. 505 ; 4. oxyphylla, Grah. in Wall. Cat. 5252 ; Bth, 1. ¢.
514 ; Mimosa caesia, Roxb. FL Ind. IL 565 7).
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-
Har. Chittagong Hills ; Ava, Khakyen Hills, enst of Bhamo.
0. A pexxara, Willd, sp. pl. 1090; Bth. in Hook. Lond, Joum.
I. 516, excl. sym. Ioxb. and in Linn. Trans. XXX, 531 i1 part only ; Miq. -

FL Ind. Bat. I. 12.—(Mimosa pennata, L, sp. pl. 1507 ; Roxb. FL Ind, ”/
5035 ; . prensans, Lowe in Bot, Mag. t. 3408).

Var. o oEsvixa, panicles puberulous ; flower-heads the size of a
large pen ; young branchlets shortly puberulous; leaflets glabrous; rachis
glabrous or slightly pubescent ; pods linear-lanceclate, acuminate ab both
enils.

2. Var. B. cavescess (. cancscens, Grah. in (Wall. Cat. $3506),
panicles and young branchlets tomentose ; leaflets eiliate ; rachis tomentose ;
pods linear-oblong, rounded at both ends, smooth, pale-coloured.

Hap, Var. e. common in all leaf-shedding forests, all over Burma '
and the adjacent provinees ; var. 8. Ava.—Fr. (8

The two varieties here adopted offer differences which are rather of
specifie value.

10. A. PRUINESCENS, Kurz MS.

Hain. Not unfrequent in the tropieal forests of the southern FPegu
Yomah : also Ava, Khakyen Hills, east of Bhamo (J. Anderson).

This L-il:ll_!l,"ill.‘; has Hower-hieads twice the size of those of the prece elding ;
and the branchlets, infloreseence, and peduncles ave more or less prumous,
with or without an admixture of tomentum. 1t iz a powerful climber, with @
somewhat compressed dark-coloured stems up to 3 feet girth, The tough '
reddish bavk and fibve are used for poisoning fish,

Albizzia, Durazz.
Conspectus of Specics.
Subg. 1. Eu-Albizzie. Tods straight very flat, the sutures slightly
thickened, Flowers white,

® Munae nuwerons (10—18) 3 feafiefs finear, 1—G fin, fong, (n very  sunicroms

pairs.
% Leaflets Huntish, the nerve central or nearly so,
Leaflets very narrow, glabrous ; flower-heads small, in teyminal panicles, F

an e su_;.'rmp.in.l.rﬁ’a
% % Leaflels more or Was acule, the nerve merginal or nearly so. Trces,
Stipules very large, obliguely ovate, acuminnte ; all parts more or less shorlly pulies.
cent ; corolla nearly 4 times as long as the calyx, oooooiiiveen snren ool stipuiata,
Stipules nome or ohsolete § full-grown parts glabrous or nearly 80,7000 voee s s . tlegans,
® & Piaae in 2—0 puirs ; leaflete ovale to ollong, i—1L I8, long, in seceral
pairs,
x Leaflets sexsile,

Flowers small ; calyx minute ; eorstla 1] lin. long ; poda blackish or brownish black,

ool ocfaralissiima,




15376.] Fnowledype of the Burmese Flora, . 290

Flowers rathor conspieuouns ; l:'I.'l'l.x ]1 lin. 'I.l_'lnlr.' corolle 4 lin, !._\nﬂ- 'Eu'_nﬂ !,;]l.:w. 15h,
ool Lebbelk.

% » TLenflots shortly petioluled. Tinme in 4—3 pairs.

- Leaflots blunt or somewhat seute, 3—1 in long, q]:tnlt{*.:—'u'nt beneath ; peda tapering
-\ at the base, linear, smooth, brown, ...... IE———
Leaflets very ke those of Geesla Fistule, usue I.”‘. CImary |:1|.1.L-111|.m11s|h 21—y in. long;

& pixls #lalked, l’.r]I]ﬂIi’ veinod, bk, couoes cuies Soassaaiie cian s e s JENIUNEIIN,
* ® & Diunaedn o single paiv 3 lagilots fow ondy, farge, acnminate,

Glalwous ; 1ludnbnm1 Al a i e e b T T P

Siehg, 2 P!Mr&'frfﬂﬁ'””ﬂ I'Il art. l’ml: hl. !btﬂd circinately or screw-like

or curved. l"Im'- ers white,
& & Flowers pedicelled, in head-Jike wmdels or racomes,  Trecs.
+ DBranchlets terete,
Leaves with a single pair of pinnw; leaflets in 2—3 pairs, smooth and glossy ; sced-
bearing lobes of pod about an inch long and broad, ...... ooevus v vonned Jiriugn.
+ + DBmnchlets sharply angular,
Leaves with about 12 puirs of pinnm ; leaflets in 4—38 pairs, while young shorily and
softly pubescent liko all younger parts, acuminate, ...... seeessseds .-'.1-:4-|-pﬂ.¢-.5,-g'rr.-,
& & Flowers eessile, in small heads,
Ercet ghrub ; leaves with a single pair of 1ﬁnﬂ:u i leaflels in 4—8 pairs, almost slabrous,
glancons benenth, .ouisaesainas sxxsrasannssnne ennsseads glonerifore,
1. A mynormyLna, Bth, in lluuh Lond. Journ, Dot. ITL 90 and
in Ling. Trans. XXX, 567.— (Mimosa microplhylla, Roxb. FL Ind. 11. 549,
@ oon Willd.).
Has. Tenasserim (Falconer).—FL Apr.
.2 AL BTTPOLATA, Bﬂi\’ Enm ::J X1 \[ *-IEE‘L'E I[ 3 Bilu iu Hook.

Bat. I 28 . Bv{m | L ‘*_'m]'h t 33, —{men}.':af sbipulata, ]\n_ﬂ]_ ][m i _B._,ug,
40 ; .]ffmnm stipulaces, Roxb. Fl. Ind. IL 549 ; Mimose Smithinna, Roxb.
L e. 550).

Han. Frequent in the tropical and moister upper mixed forests,
ascending into the hill-forests up to 4000 feet elevation, from Chittagong
and Ava down to Tenasserim and the Andamans—Fl. Apr. May ; Fr. €8,

3. A Erecaxs, Kurz in Pegu Hep. App. B. 47.

Hap. Not unfrequent in the tropical forests of the eastern slopes of
the Pegu Yomah, especially along the feeders of the Swa choung, ete,

Very similar to the preceding, but s muchamore elegant troe ; flowers
and fruits unknown. I have the very same plant from the island of Banka

{ {E:mmm}
1 4. A. ovorarissima, Bth. in Hook. Lond. Journ. Bot. III. 88
| ‘/ and in Linn. Trans. XXX, 505.; Bedd. FlL Sylv. t. 54.—(Minmosa odora-

tizsiine, Roxb, Corom, PL IL 12, t. 120 and Fl, Ind. IL 646 ; A, wicran-
tha, Boiv. Eneyel. XIX. sitel. 1L 33 ; Miq. FL Ind. Bat. 1. 24).

Hap. Frequent in the mixed and dry forests, all over Prome, Pegu,
and Martaban down to Tenasserim.—FL HS. ; Fr. (_.b
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5. A. Lennex, Bth. in Hook. Lond. Journ. Bot. ITL. 87 and in Linn.
Trans. XXX, 562 ; Bedd. Fl Sylv. ¢t 53 P—(Alimose Lelbek, L. sp. pl.

1508 : Mimosa Sirizss, Roxb, PL Ind. IL 54 ; A lafifolie, Boiv, Eneyel. L

XIX. sivel, IT. 33; Miq. FL Ind. Bat. I 82 ; Miwose speciost. .]uu_{r'f
Tcon. rav. I, I9-t. 198). .

Han, Frequent in the tropical and meister upper mixed forests, from
Pegn and Martaban down to Tenasserim and the Andamans ; a pubescent
variety rare along choungs in the Prome district.—FL. Apr. May ; Fr. C8,

6. A. rrocema, Bth. in Hook. Lond. Jowrn. Bot. III. 89 and in
Linn. Trans. XXX, 564 ; Miq. FL Ind. Bat. I. 21 ; Brand. For. FL t 26.
(Mimose procera, Roxb. Corom. PL 1L 12.t. 121 and Fl. Ind. IT. 518 ;
Mimosa elatn, Roxb, Fl. Ind. TI. 546).

Hap, Frequent in the mixed and the dry forests, entering also the
tidal savannahs, all over Prome, Pegu, and Martaban down to Tenasserim,
—F!. May, June ; Fr. C5.

7. A Tersyaxst, Korz MS.

Has. Adjoining Siamese province of Radbooree—Fr. HS. (fon-sak
of the Binmese).

8. A. rvecrpa, Bth. in Hook, Lond. Journ. Bot. ITI. 86 and in Linn.
Trans. XXX. 560 ; Miq. F1. Ind. Bat. L. 18.—(Aimese lueida, Roxb. Fl
Ind. 1L 544).

Haw. Common in the dry fm*est»z {!F Ava and Prome ; rather rare in @
the lower mixed forests of Peg ; Fr. U8,

0. A Jimixea (Mimosa Jﬁiugﬂ .I m]{ in Mal. Mige. L. 14 ; dimoss
Djiringa and Kwrings, Roxh. Hort. Beng. 40; and Fl. Tnd, IL 543 ;
Pithecolobium lobatum, Bth. in, Hook. Lond, Journ. Bot. 1IL 208 and in
Linn. Trans. XXX, 575 ; Mig. F1. Ind Bat. L 33).

Haip Rather frequent in the tropical forests, and along choungs in
the moister upper mixed forests, of the Pegu Yomah ; and From Martaban
down to Tenasserim; also much planted in villages—FL Apr. May ; Fr.
March. Apr.

10. A. HETEROPHYLEA (1.!"»:0.5:: heteraphyllz, Roxb. ¥l Tnd. TL
515; Pithecolobivm angulafum, Bth. in Hook. Lond. Journ. Bot. 111
905 and in Linn. Trans, XXX. 5580 ; Miq. FL Ind. Bat. 1. 34 ; Pitheeolo-
bium aeutangulum, Miq. Suppl. FE Sumatr. 252). j

Has. Frequent in the drier hill-forests, also in the pine-forests, frcm;\
the Martaban Hills down to Tenasserim, at 4000 to GOOD fect clevation’,

—FlL March, Apr. ; Fr. Apr. May. \_M
11. A, GLOMERIFLORA, Kurz in Journ. As. Soc. Beng. 1573, 74 ; Bth. *

" in Linn. Trans, XXX, 500.
s Not unfrequent in the drier hill-forests of the Martaban Hills,
east of Tonnghoo, at 4000 to 7000 feet clevation. —FL March.

.-..-—ls-l._- —
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Inga, Willl.
*1. L pvrets, Willd sp. pl. 1V. 1005 ; Wight. Icon. t. 198, {Afimosa
duleis, Roxb. Corom. PL T. 67, t. 99 and FL Lod. 1L 556 Pithecolobinm
*~.__dulce, Bth. in Hook. Lond. Journ. Bot. 111 199 and in Linn. Trans. XXX.
§72; Mig. FL Ind. Bat. L 40, Bedd. 'L Sylv. t. 188 ; Albizzia duleis, .
Muell.).
Ham.  Only planted in the larger stations where Europeans reside.—1L.
C3. ;: Fr. HS,
ROSACE R,
Congpectus of Genera,
A. Carpels solitary or united into s solid 2- or more-celled ovary. Fruit
indehiscent,
* Ovcary superior. Fruit o drupe. Calyz or itz lobes watially
deciduois.
Trib. 1. Chrysodalowee.  Flowers usually frvegular, Blylo basilar. Ovules 2,
aseending.  Radicle inferior.
1'.1.t:tm.‘.l;il'hl.—l‘t-t:t]s 4 or 4. Stamens perigynous; filimonts filiform ; anthers small,
Ovary and drupe 2-cellod.
Teid, 2. Priwest,  Flowers regulars  Style almost terminal.  Ovules 2, sugpended,
Radiclo superior,
Prusvs.—Calyx G-lobed. TPetals §, usually conspicuous, Drupe with o bony putamen,
straight.
Prgeru.—Calyx §—15.toothed. Petals 5—10, minuto or none.
vevgely didvmons, corincoons,
* * Ovarvy inferior.  Fruit an apple or n 1—5-pyrenous e,
Trib. 3. Pomer,*—Ovary-cells 1—5, with 2 ovules in ench cell.
lobed and pinnate.  Flowers regular.

Drupe often trans.

Leaves simple to

Pinvs.—Calyx-limh deciduons or porsistont. Ovary amd apple 2—5-collod, the cndo-
curp often cartilaginons,  Liouf-shed@ing troes or shrubs,

Erjopornva—Calyx-limb persistent.  Ovary and berry 1—d-celled, the endocarp
and septa thin, Evergreen trocs.

B. Carpels usually numerous, rarely few, connate or more usually distinet
and inserted on o torus or enclosed in the calyx-tube.  Fruit-carpels
indehiscent, or rarvely dehiscent (in Spireae, cte.)

* Carpels distinet, within the persistent calyx-tube, which forms
compownd spurionsly inferior fruit.

Frib. 4. Rowveee.—Culyx without bractlets. Petals wsually 5. Curpels Y,
L-ovuled,  Achenes dey, enelosad in the fleshy calyx-tube.

sb—Shrubs, often prickly, with unpairced pnmate laves gnd ghowy flowers,
* ® Carpels distinet, on a conspicuous torus, when ripe forming a
superior compound dry or sappy firuil,
Trib. §. Rubee—Slamens and carpels numerous.  Oviales 2

2, suspondid, Calyx
without bractlets.—Shrubs or undershrubs, often prickly, with o pound, rarcly simple,
leavis,
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Rvpvs,—Charactors of the Tribe.

Trib. 6. Poteatitler.—Stamens and covpels 4 or more, the latter with o solitury
ovale ; style usually ventral, marceseent or enducouns, Calys uwsually with bractlets
Unarmed hoerbs or undershrnbs, with componnd or simplo leaves. =
Frasanin—Calyx with § bractlets. Stamens nomerous.  Ripe earpels erostaceous,”

soated on o floshy gappy torus ; styles vontenl,  Heels with $-foliolate Teaves,
Porexticna.—Calyx with 4 or § bractleds; tores in fruit’ dry, rest as in precoding.

Herbs or undershrubs with variously compound leaves,

Parinarinm, Jusg
1. P. Svaarnavoa, Bth, in FL Nigrit. 338 ; Miq. Fl. Ind. Dat.
I. 1. 3533.—(Plerocarya Sumatrane, W, Jack in Macel. Cale. Journ.,
1V. 163).
Hin. Burma, without loeality, probably Upper Tenasserim (Bran-
dis) ; Frequent in the adjoining provinees of Siam, where the fruit is called
“makloke.* z

Prunus, L.
Conspectus of Specics.
® Lenf-shedding trees or shrubs. Flowers appeaving bofore or
along with the young folinge. Vernation of leaves conduplicate
or convolute.
Suby, 1, Admygdalus, Li—{Armeniaea, Jues.) Floweras golitary or clustored.
Dirupes densely velvoty or tomentose,
Leaves narrow, 2-glandular at the base; stono wrinkled, oo cooivn oo vene oo I Torsien,
Suby. 2. Peusws.—TFlowers solitary, fseicled or meomose.  Drupes glabrous.
* Tewpes wswally proticis.  Fernation of losoves convafnte.
Glabrons ; flowers rather smnll, usually by threes ; potals & in, long ; ealyx-fube 1—1%
lin. long, lobes usually somewhat longer, .o oo oiii v suieon srvsansnsons P trifforw,
Almost glabrous ; flowers rather large, by 2 or 3 from brocted Luds; potals nearly §
in. long ; ealyx-tube 3} lin, long, the lobes nearly a8 long, ... ...... % Pudduus,
& Teigpes gwmooth, net prainens,  Persation of Tenres coidnplicate,  (Cerdas,

Juss).
* 2 Frergreen frees.  Flowers racemose.  (Pygeopeis).
Drupes an in, Jong ; Interal nerves very faint or almost obsolete, .. ... P Murtabauica.

Lirupes § in. long ; Inferal nerves thin but prominent, anastomosing along the marging,
oot Jarairies,

#1. P. Prasica, Brand. For. Fl. 191 (Persiea vulgaris, Mill. Dict.
No. 1; DC. Prod. IL 531 ; Spach Suit, t. 5; Boiss. I'l. Orient. II. GI0;
Amygdalus Persier, L. sp. pl. 677 ; Heyne Avaney Gew, IV, t. 85 ; Dot
Reg. t. 1556 ; Journ. Hort. Soe. Lond. T1L t. 313 ; Houtte Fl. d. sere. X,
t. 960, XIIL. t. 1289, 1300 and 1319 ; loxb. Fl. Ind. IL. 500).

Hap. Much cultivated in Ava, as for example in the Khakyen Hills
and about Bhamo—FL Febr. March ; Fr. June, July.

2. P. rrrrrona, Roxb. Hort. Beng. 38 and FLL Ind. 11501, * trifolin”
errore typogr.—(Cerasus triflora. Lindl in Wall. Cat. 720).




1876.] Fnowledge of the Burmese Flora, 03

Hap. Ava, Khakhyen Hills (J. Anderson).—FL Octol:, Nov.
NB. There is a leaf-specimen of another Pranus from the Khakhyen
Rt hills in HBC, which differs*from P. psenp-cerasus, Ldl., only very slightly
k\il_l the smaller size and in the serrature of its leaves.
3. P. Proovw, Rosb, ap. Voigt Cat. Hort. Cale. 200 (Cerasus
FPuiddem, Wall. PL As rar. 1L £ 146 ; DC. Prod. 11, 537 ; P. sylvatios,

; Loxh. FL Ind. I1. 501).
Han. Ava, Khalkven Hills,
4. P. Marrapaxica, Kurz in And. Rep. ed, 2. 37, (Cerasus Aarta-
Banica, Wall. Cat. 4002).
Ian. Rather frequent in the tropieal forests of the Andamans;
Tenasserim.—Fr. May.
‘ Pygeum, Gorin.

Conspectus of Species.
L] Opary fmieny villons,
Leaves beneath more or less taowny villons, cocesrea srnnnans snns ossnanasds @HOremm.
& ® Qeery glabrons oy sparingly hivsute.
Glabrons; nerves and veins conspicuons and deeply immersed so as to render the sur-

face of the leaves almost wrinkled, ....... - u e e e BONT NN,
.'|.u|.|.||'--'.l.:|-1m_f.|.].;_1;I 1,._::-;;1:-. and nerves beneath pu'l.'u.:l.l.ni, nerves and voins thim, little
vizible, B persiile,

» 1. P. Amponevw, Ludl (:eu p[.mt l"uﬂ in p l.11. {'P F:uu_,.l‘i’u: M,
T. and B. in Nat. Tydsch. Neerl. Ind. IL 309 ; Miq. F1. Ind. Bat I/1, 361 ;
LPolydontin arboren, Bl. Bydr. 1105 in part).

Hap. Tenasserim (Helfer 2053) ; Taipo mountains, at 4000 feot
elevation (Dr. Brandis).
2 P, acvarsaroy, Colebr, in Trans. Linn, Sce. XIT. 3060, t. 18, non

Wicht Ieon. ; Mig. Fl. Ind. Bat, 1/1. 162).

Haw. Chittagong (LIf. and T. Th.).

3. P pemsiice, Kurz in Journ, As. Soc, Beng. 1872, 306.

Hap, Tenasserim (Helfer 2056).

Allied to P. fatifolinm ; general appearance exactly that of P, Lam-
potgion, Mig.

The genus Pygewm is so closely allied to the section Pygeapsis of
Prunus with evergreen folinge as to make it diffieult to keep it distinet,
Indeed, P&fjmm and Pygeopsis, combined, stand pretty much in the same
relation to Prunus as Eriolotrya does to Pirus.

‘/ Pirus, L.
Conspectus of Species.
* Flocers wenally by pairs from the axils of the leaves, or spirisusly racemosa
Srom the nen-developenent of young foliage,  Ovary-cells many-oouled. (Cy-
efoniia, Tourm.)

38

Ll
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Yemng parts, pedicols, amd ealyx densely white-woolly : petals an inch long ; fruits pears
sliiped, 1—13 in. Tong, crowned by the caly-limb, ... cioees sesesessts Tidiom

b & Floweers corginbose or ponicled at the end of the Sranchicts or in the weils .r.'j'

Ehe eprper feaves,  Ooley=cells Topriled, //.r""
Flowers corvmbose, on slender podicels 1—2 in, lomr ; (i3

ir; fruita glohose, the sizo of

L e Bl s ol oy o, S BT
Flowira panicled, very shovtly anid stoutly pedicelled ; fruils s in preceding,

oo d grannless.

Y. P. Ispricy, Roxbh, TPl Ind IL 511 Wall. Pl As m=r. II. £, 173,
(Cypdonia Tndice, Spach Hist. nat. veg. 11. 158; Wenzig in Linnma 1874
12).

Has, Ava. Taong dong (Wall). ; Ponsee, Khakhyen Hills (J. Ander-
son)—LL Murch ; Fr. Sept.

2. P."Pasura, Don, FlL Nep. 236 ; Wenzig in Linn. 1874 48. (P,
varicless, Wall, Cat. 650 ; G. Don. Dieblam, P11 G22).

Hag, Ava, Khakhyen Hills, east of Bhamo (J. Anderson).—FL
Mareh ; Fr. Aug.

4. P. eraxvross, Bertol. in, Mem. d'Accad. d. se. d. istit. d. Bolog-
na Ser. 2. IV, 10. t. 3. sub nom. P. gronulata.—(P. Karensivin, Kurz in
Journ. As, Soc. Beng, 1872, 306).

Has. Not unfrequent in the drier hill-forests, especially the stunted
ones, of the Martaban Hills, east of Tounghoo, at about 7000 feot elevation.
Fr. March. Apr.

Eriobotrya, Tdl
(Photinir, Ldl)
Conspecing of Species.
% Leaves enfire.
Calyx and panicle puborulous ; herries thio slze of 0 pea, ..ovvses oy ons B drifegrifolin.
Quite glibrous ; fruit an apple of the size of n bullot, s ovasesnen aens B WAECHRE L,
#x x Leaves goarsely eremate, at least towands tho apex ; inflorcscence rusty
or tawny woolly-tomentose.

Leives glabrons : enlvx abont & Hoelong, . ... covvvvis snns sorninrsonn sive o gubi,
Leaves woolly-tomentose beneath ; ealyx 3—4 lin. long, ..... PPN ol [
1. E.xrecrironin ( Photinie integrifolia, Tl in Trans. Linn. Soc
X1IL 103; Bot. Reg. t. 1956 ; DC, Prod. IL 631; Wenzig in Linn. 1874.

§5; LPhotinia Notowinna, WA. Prod. L 302; Wight Icon. t 991 and

Spieil Neilgh. t. 64, Hlustr. Ind. pl t. 86; Bedd. FL Syly. t. 192, ; Photinie

ewgenifolin, Lindl, Bot. Reg. t. 1956).

Hin.  Frequent in the stunted forests of the Nattoung mountains in
Martabian, east of Tounglioo, at an clevation above 7000 feet.—I°r. March,
Apr.

2. E. sawrocares, Karzin Journ. Az Soc. Beng. 1572, 306,
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Ham  Rare in the tropical forests on the Kambala tonng of the Pegu
Ylfllll-‘llll. at abont 2000 feet elovation.—'r. March, _"'L!l'l',
The fruits look more like apples, bub the tree 13 evergreen. Tha

b= -
“very same tree oeeurs also in the outer hills of the Sikkim Himalaya.
2. E. vemy (Phofinie dubie, Lindl in Trans. Linn. Soc. XIIL 104,
= £ 10 : D Prod. 11, 631 ; Wengiz in Linn 1874, 04 ; Aespilus Bengalon-

#is, Roxb. FL Ind. 11, 510; Photinia Bengalensis, Wall. ap. Voigt Hort.
Cale, 108 excl. syn. Ldl.).

Hap. Frequent in the damp hill-forests of the Mavtaban Hills, enst
of Tounghoo, at G000 to 7000 Feet clevation ; Ava Hills, east of Bhameo
(J. Anderson) ; Chittagong (Hoxb.).—FL harch.

#1 F. Jarowtos, Lindl in Treans. Linn. Sce. XIII. 103 ; WA.

¥ Prod. 1. 302 ; Wizght Teon. £, 226 ; Sieb. and Zuee. I". Jap. I, 182. & 97 4
Wenziz in Linm. 1874 97 —(Mespilus Japonice Thbg. Fl. Jap. 205 ;
Vent. Jard. Malm. L. t. 19; Bot. Reg. t: 865 ; Roxb. Fl. Ind. IL 510).
| Han. The ‘loquat’ is but rarely cultivated in the larger towns of
Pegu, such as Rangoon.

Rosa, L
Conspectus of Species.

W St 1. Systyle. Stylos connate into nocolummn.  Flowers in eorymbs.
*  Flowers small, pink ; ealyx glabrons or pubcseont, the lobes short and entive; loaflets
small, pubescent bencath ; stipules pinmatifid, cooovvin coes vrneosns B uimliifare.
Flowers large, whito; calvx glandular-tomentoss, one or more of the lobes usually
| Iobed : leaflots olalwons; stipules entine, o..o. coao i adoiae e o dic inoschatae,
r &eet, 2, Eleatyrostylo—58tylos oll froe.
by E:'r.'.l'JJ st jarvioes miad nod closed by dhe disk,
Flowers Inrge, ususlly eorymbose; calyx glalrons or sparingly glandular; leaflets
glabrous, slincons Beneath ; carpels abont 40 10 50, oo eiissiveinnns oo b Talivn
As proceding, but loaves solitary ; corpels abont 18 .ooves i wvnenen s B dinenacei,
Leatlets small ; flowers solitary ; calyx-tul and the | r1u1.|uL|.r fruits densely cehinate,
v o due wrieroplkyiie.
= * & Onlya-throat completefy elosed by the sl
| Culyx, younger branchlets, and the globular fruits denscly tomentese ; fowors white,
o die tealierata,
Leaflots wrinkled, opaque s calyx and peduncles hispil, ovow e aeas siees o B pinhiyines,
1. R. msvorveeata, Hoxb. ap. Lindl. Monogr. Hes. §; Roxh, FL
wd. IL. 513 ; DC. Prod. I1. GO2 ; Bot. Reg. t. 730 ; 1|"|."i"']||t Teom. t. 281,
Han, Ava, Irrawaddi plains from Mandalay uurthmmi&, in savan-
nahs—F1. Jan. Felr.
NB. Soveral species of roses (cepecially B Tadica and R, dainnscen)
are found planted, around kbyoungs chielly, in almost every one of the larger
villages of Pegu.
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Rubus, L.

Conspectus of Specics. ;
® Carpels few, enly 3=—0. Leaves sinple. - =
LPetioles vory short ; _flovcers T lavge terminal pomicles, coveaes s venn ennn e s s e Pyrifodie,
L ﬂru els i rons, forming a sort of sappy berry.
x Leaves entive or lobed,
4 All softer parts and the woederside of the lobed leaves covered
with'a denge tomentum usnally intermixed witl longer
lirs,  Calyx-lobes entire,
Bracls and stipulez entire or subnlafe-toothe oy etunietines very decply so and i thiz case tha
T T R R e e e e e TMORNE,
Dracts and J-u.-:ll':d’).rmmn': 'y erd, the -H',l}rll‘.ln'f'! |'qu|;\', .ﬁ’am i Lilll'!r.u SElifaran, , ﬂ. Moduwecanns,
+ <+ Al parts, oxeept the ml]omx{'ucc without tementum, rather
g'.l:abrnua or pubescont,
Cuafyr-fobes pectinate-foodfied, ..o .ues swnas saasunn e saan winn nwe e s b JEND
x» x Leaves digit: ateh 3—u !'{:-l:oh[c
Branchicts alusst tevete ; leqfiets greeny shortly puberulons ; stipiles and bracts linear, entive,
shortly glandwlar-pubcscent 7 Rorcers whiley wovvnsse ssvnnsas sonnains R. pentugonns,
Brunchlets tercte; leaflets glabrous or pubescent ; stipules and broels usually cut inte
1—2 linear sogments, glubr-'.-u:s or only very spru'in gly snd shortly glandular-
hairy ; flowers red, .. - L oo dts alpestriz,
® ox = 'L AYLE IJmlmk'h E fuhn].itu ar u.npnu‘edvlm_mutu
O Fruts tomentose.
Leaves unpaired pinnate, the leaflels beneath white or yellowizh tomentosn ; ﬂgwgﬁf'l‘
white iiieas B T S (A T Tt T
o ﬂ I'ru.lla j._‘] Ll:-rc:-un
Leaves pinnately 3-foliclae, the leaflets white or yellowish tomentose beneath ; petals
S e i K e ) s e RO | T S
Leaves unpaired.pinnate, uniformly green ; ]1¢1. |lu. “]'_ulu_, ceeswnus wdes sy B vosaefolive,

1. R. epymrrorivs, Sm. Icon. Imed. fase. I1I. 61: DC. Prod IL
667 ; Miq. FL. Ind. Bat If1. 35+ (R. hewagynus, Roxb. Fl Ind. 1L 51G;
WA, Prod, 1. 200 ; R. Indiens, Lesch, in DC. Prod. 1T, 568).

Hamn, Hills u[ Ava.—F1 March.

2, R. Mortceasus, Lisp. pl. 707 ; DC. Prod. IT, 566 ; Miq. F1 Ind.
I/1. 882; Bth. Fl. Austr. 1I. 439.—(E. Aloluccus latifolins, Rumph,
Herhb. J'Lmh. V.78 L47. £ 2)

Van. o GENUINUS, leaves beneath clothed with a zhort tomentum
intermixed with a few longer hairs only, the basal lobes usually diverging ;
calyx velvety and at the same time densely tawny and appressedly hirsute
the lobes acuminate.

Yar. £ ALCEEFOLITS (R. aleeafolivs, Poir. Eneyel. Suppl. VI
247 ; DC. Prod. 1L 567 ; Miq. Fl Ind. Bat. I/1 379), leaves softly pubes.
eent beneath, the basal lobes usually much converging ; calyx densely tawny
or yellowish appressed hirsute, the lobes acuminate.
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? Var. 3. ApwomMatis, stems covered with spreading tawny hairs
leaves of var. a. ; ealyx shortly and densely greyish or whitish tomentose
without any admixture of longer hairs, the lobes acute or alumest Tlunt.

- Han.  Var. a., often passing into 8., frequent on the Martaban Hills,
ag well in the drier hill-forests as in hill-toungyas and deserted eultivated
lands, from 2500 to 7000 feet elovation ; var. 3 DBurma probably Ava

. (Griff. 2147).—FL Fabr, March.,

3. I reErox, Wall, Cat. 724 : Focke in Abhandl. Nat. Ver. Bremen
IV. 196. (K. Moluecanns, Roxb, Fl Ind. I1. 518 et ejusd. JTeon. M3, IX.
t 82 £ 1888).

Hag. Buorma, probably Ava (Griff. 21.45).

4. R. resrvicoxvs, Wall. Cat. 731 ; Focke in Abh. Nat. Ver. Brem.

IV 109).

Han, Not uncommon in the damp hill-forests along hill-streams, on
the Nattoung mountain, east of Tounghoo, at GUOO—TFO00 feet” clova-
tion.—F1. AMarch.

I formerly combined I, alpestris and this species, but My 0. Euntze
of Leipzie, who revised the species of Rubus in HBC., has pointed out to
me the differences between the two.

5. R. rasiocamrus, Bm. in Rees. Cyel, XXX, ; DC. Prod. IT. 558 ;

WA Prod. 1. 699 ; Wight Teon. t. 282, (R. allescens and K. pocemosus,
Roxb. FL Ind. 1L 519; &, Mysorensis, Heyne in Roth Nov. sp. 285 ; DC.
L c. 657 ; R, Horsfieldii, Mig. F1. Ind. Bat. I/1. 875. 4. 7).

Has. Ava, hills cast of Bhamo (J. Anderson); Karenee country
(O’ Riley).

6. R. Fraves, Ham. ap. Don. Prod. Nep. 234 ; DC. Prod. II. 550.
—(X. Gowrecplul, Roxb. Fl. Ind. I1. 517 ; WA, Prod. 1. 298; Wight
Tcon. t. 231).

Hap. Hills of Ava, Taong dong (Wall.) ; Kakhyen Hills (J. Ander-
son) ; Martaban Hills, east of Tounghoo (Hev, F. Mason) —FL Febr,
March. :

7. R. moszrorivs, Sm. Ieon. in ed. IIT. GO. t. 60 : DC. Prod. IL

636 ; Miq. FL Ind. Bat. Ifl. 375 ; Bot. Mag. t. 1783 c. . plen.; Hook.
Iecon. PL t. 849; Lodd. Bot. Cab. t. 155 ; Bth. Fl. Austr, I1. 431. (2.
rogaeflorns, Roxb. FL Ind. IT. 51¢).

Var. a. AsPER (. asper, Don, Prod. Nep. 284) , stem, branches, and
petioles more prickly and covered with long stiff blackish gland-hairs ;

4 ealyx and peduncle tomentose-pubescent, with long spreading gland-bristles ;
{ leaves more or less appressed hairy ; flowers usually in poor corymbs.

' Yar. fB. GLABRIUSCULUS, stems, branches, and petioles glabrous or

with few short gland-hairs only; peduncles and pedicels usually shortly
glandular-pubescent, rarely almost glabrous ; calyx glabrous or sprinkled
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with few short gland-hairs, velveby-tomentoze inside ; leaves move glaleous ;
flowers much larger, usually solitary on leaf-opposed long pedicels.
Han., Var. a Rather frequent in the hill-forests of Marctalan, ab U
J000—1000 feet elevation, freely springing up in hill-foungyas; var, B
Ava Hillg, especially those cast of Bhamo.—F1. Apr, .
The above two forms arve probably better treated as separate species, -
The branches are more or less terete or angular. . -

Fragarin, L.

1. F. Ixpres, Andr. Bot. Rep. t. 475 ; Bot. Rep. t. 61 ; DC. Prod.
IL 571; WA. Prod. 1. 800; Wight Ieon. t. 989, (Fragaria Maloyaia,
Roxb. FL Ind. I1. 520 ; Duchesnen fragarivides, Sm. in Trans. Linn. Soc.
X. 873 ; Miq. FL Ind Bat. 1. 372).

]Lm. Ava, Bhamo and Tapeng valley (J. J'-.ndu-.ut:] Chittagong,
Comilla (C. B. Clarke).—FL Fr. Febr. Mareh.

Potentilla, T
1. P. Kremvtaxa, WA, Prod. 1. 300 ; Wight Il t. 85. (Duchesnes
Sundaica, Mig. Fl. Ind. Bat. I/2. 372. t. 6). '
Hap. Ava, Khakyen Hills, Ponsee (J. Anderson).—TF1 Fr. March.
w‘
SAXIFRAGER, : : '

c&i‘!i‘jﬂ!‘ff!t-ﬁ‘ Df Genera.

Trib. 1. Saxifroges—Herbs, often scapigerous, Leaves alfernate.  Stipules none.
Flowers 5-merons.  Ovary 1—38-eolled,

Astiine.—Petnls 5 or none. Stamens B or 10, Carpels nearly free.  Herbs with

tornatisoct lenves.  Flowers panicled, .

Trib, 2. Hydrangee—~Troes or shrobe. Leaves opposile.  Stipules none,  Petals
often vulvate, Btamens nsually cpipynous.  Ovary usually 8—5-colled,
Dionnor.—Pedals § or 6, valvate,  Siyvles 3—35, club.shaped. Fruit a berry.

Trib. 3. Eseallonice. —Trecs or shrubs, Leaves alternate. Stipules none. Sine
mems usnally as many a3 petals.

Iter—Uvary hiall-superior, Z.cellad, Btylo separable into two. Capsule superior,

2 beaked.

Porvossua—Ovary inferior, Loeelled,  Style simple. Fruit a 1-sceded berry.

Polyosma, BL
1. P. Warwrenm, Benn. PL Jav. rar, 196; HE and Th in Linn. \*

Proc. I1. 77.
Has. Tropieal forests of the Andamans, not rare.—F1. RS,

Very near to . dlicifolia, BL, but the flowers are smaller and the fruits
differcnt.
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CRASSULACE.E,
Conspectus of Genera,
Bryornrrirs,—Calyx largo, inflated; shortly 4-cleft,
"-.,I’:\;.'I.L.I.M.']Jn]!.--‘_'.il:.'x 4-partad,
. 2 Bryophyllum, Balish,
L B. prsxarose (Kolnnehos pinnate, Ters. Ench. T. 446 ; Miq. T,
Ind. Bat. I/1. 725 R, enlycinuu, Salish. Parad. Lond. t. 8: DC. Prod.
ITL. 896 ; WA. Prod. T. 360 ; Wight. Tl Ind. Bot. Suppl. 55. t. 31 ; Bob.
Magr. £ 1409 olyledon piniate, Lam. Eucyel. Meth, IL LEL (1756) ;
Cotyledon rhizophylla, Roxb. Pl Ind. IL 436 ; Colydedon calycina, Roth
Nov. sp. 217).
Hap.  Frequent in rubbishy or waste places, ruins, ete, chiefly around
villagesz, all over Burma and the adjacent provinces. FL Jan. Febr.
Kalﬂnehoe, Ailnns.
Conspectus of Species.
¥ TPanicles glandolar-puberulons,
Leaves pinnatifid, the lobes flattened, lobed ar CUL  cciies nesnnnan oo e K Btcindada,
x = Panicles quite glabrous,
Lenves simple or pinmately 3-foliolate, crenate, vueve sovy vres sensss ov vade aeutifiora,
Leaves pedately 3.pinnatizect the scpments almost terote, suleate, ..., .. K. teretifalin,
1. K. nierviats, DC. Pl grass. t. 100 and Prod. III. 880 ; WAL

‘ Prod. I 360; Wight Icon. t. 1158, —(Cotyledon Inciniata, L. sp. pl. 615 ;

Boxb. FL. Ind. 11. 456).

Hav.  Ava, Trrawaddi valley (J. Anderson).

2. K. acvrirroes, Haw, Syn. 109 ; Bot. Rep. t. 560 ; Mig. Fl. Ind.
Bat. I 728. (K- parions, Wall. PL. As. Soe. rar, IT. 53. t. 167 sub. nom.
K. subnmplectens, non Haw. ; HE. and Thoms, in Linn, Proceed. I1. 91, quoad
specim. Birmanica).

Hap. Not unfrequent in uncultivated places along the Trrawaddi in
Ava.—Fl Jan,

3. K. tERErrronrs, Haw. in Wall. PL As. rar. IT. 53. t. 166 ; HT.
and Th, in Linn. Prec. IL 91,

Hap. Pegu, near Rangoon P (feste Wallich) ; Ava, Taong dong
(Wall.).—FL Jan,

DROSERACEE,
Conspectus of Genern.
Drosers.—Stamens 4—8. Btyles 3—3, simple, 2-parted, or many-cleft. Owvary 1-
J celled.  Glandular-pilose herbs, seapiforons or not,
Aronovaspa—Stamens 5, Btyles 8, Bliform, - Ovary l-celled. Glabrous, floating
berls with whorled leaves,
Drosera, L.
Conspectus of Speciea.
. * Leaves radical or nearly so, rosulate. Scapes leafloss,
Le svis wlivite-spathulate ; Aowers white or paexods, L T B i
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% % Loaves seattored.  Seapes loafy.
Leaves linear § lowers purplit, ssesvres sasesireassissss as sravesnanseesd0 Tindiea,
Leavea peltate, half-orbienlar or erescent-shinpod ; lowers white, ... v o udby poftata.

1. D. Buraaxsr, Vil Symb. ILL 50 ; Wight 1L ¢ 20, exel. hti._*."li'h'l-};.-"'
Wight Teon. t. 9t1; Planch. in Awn. d. se. nat. ser. b IX. 10 M. and
Th. in Linu, Proe. 11, 52 =

Han. Chittagong (ITf. and Th. ) ; very rare in grass-lands in the
eng-forests of the Prome dist rict.—F1. March.

9. D. Ispica, L. FL Zeyl. 51; Wight TIL. £, 20 ; Planch. in Ann. 4.
gc. nat. 3 ser. IX. 204 ; HE and Th. in Linn, Pree. I1. 52

Han, Not unfrequent in wet short-grassed pastures and swamps of
of the diluvial lands of Sonthern Pega, chiefly about Rangoon, cte. ; Tenns-
serim, Tavoy (Wall).—TFL Aug.—Deecemb,

3. D. recrars, Sm. Exot. Bot. L 79. t. 41; Planch. in Ann. d. sc.
nat. 4 sor. TX. 206G : DC. Prod. 1. 319 ; Bth. Fl. Austr. 1L 463; WA,
Prod. I 34; Wight Ilust. t. 20—(D. luneta, Ham. in DC. Prod. I. 819 ;
Hook. Teon. t. 51 ; Planch. in Ann, d. se. nat. 3 ser. IX. 296 ; HE. and Th.
in Linn. Proe. 1L 82 ; D. Lobbiana, Turcs. in Bull, d. Nat. Mose.'1851. 343).

Hap. Not unfrequent on laterite grounds in the hill-eng-forests, from
Martaban down to Upper Tenasserim, ab 1500 to A000 feet elevation ; also
in boggy places on the top of the Nattoung, east of Toungheo, at about

7100 fect elevation.—Ir. March Ap. *-‘

HAMAMELIDE AT
Conspectus of Genera.
PBrcrLaspit.—Flowers in heads, polygamous. DPetals of male flowers lincar, Filaments
clongute. Evergreen trees, the stipmles large, deciduous.
Arvrriois.—Flowoers in L-bracted heads, dnigexual. Stamens in male flowers head-
liko clustered.  Petals none. Leal.shedding.trecs. Stipules small,
Buecklandia, R.Dr
1. B. porvises, R.Br. in Wall. Cab. 7414 ; Griff. in Aszint. Research.
XTX. 0k t. 13 and 14 ; Miq. FL Ind. Bat. I/L. 836.—(Liguidambar tricus-
piz, Miq. L e. 1097 and Suppl. FL Sum. 346. £ 4.)
Hap  Frequent in the damp hill and the stunted forests of the Mar-
taban Hills, east of Tounghoo, at 4000 to 7200 feet elovation—I1. March.

Altingia, Noronh.
1. A. Excersi, Noronh. Verh. Bat. Genootsch. V. 1-20. (Liguidaun-

bar Altingin; Bl. Fl.-Jav. Balsamifl, 8. t. 1—2; Miq. Ind. Bab If1. 836 ;™.

Sedgwickia eerasifolia, Griff. in Asiat. Research, XIX. 98, t. 15—16).
Han. Ava, Khakyen Hills, east of Bhamo (J. Anderson) ; Tenas-
serim, locally (as along the Nanta-yoke choung) quite abundant (Rev.

F. Mason).—Fr. March.
(To be continued.) . ‘

L

|
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XVIL—h the Molicidae eolleeted ||".'r.-'.".'r:l,r e '.’-,1:|'I,-.|.- dition fnto the 'ir']'.'."l'?”
e, g Hille, Asgswi.—By Major H. H. Goowrs-Avsrey, F B G, 8.
Sl RTS8 &§en, Dheputy Supepintendent Topographical Surcey of Tndia,

This list contains nearly all the specivs of Hulivide that were obtained
during the Expedition of 1871—75.

There are =il a fow that 1l.l‘|'1: not veb been detormined : I.E]{'If will he
worked out and those of them that prove to be new deseribed by Mr G,
Newill, from the series presented by me to the Indian Museum.

I was in hopes that Me. Wevill would have been able to join me in
completing the list ; but lis many other duties and late unavoidable absence
from Calentta bave prevented this, and as the plike must appear now, 1 am
compelled to give it thus incomplete,

Herix tvpnica, Bs. ¢ Plate VIII, Fig. 9.

Lntil T had examined the animal I should have supposed it to possess
the nsual truncate glandular form at the ext remity of the foot. It shews
how earcfully we should examine the living animals before grouping these

h_rwr}' eimsilar forms of Ilelicide, and how much hus to be done in this diree-
U tion. L given deseription and drawing of this speeies.

Animal—fore part of Foot and head, as well as the tentacles, davk slate,
extremity of foot pointed (no gland vizible), pale grey, edged light fleshy,
sole of foot dark orange, mantle very slightly reflected in front, with no
tongue.shaped process—it is, in faet, very similar to that of Fidrina.

Length, 2-0° tentacles 005" Shell-major diam. 0-95,

Hap.—Shengorh Peak, 7000 ft.

HELrx (Naxrsa) srriveara, n. sp, Plate VI, Fig. 6.

Shell globose, very thin, transparent, greenish yellow.  Whaorls 5, spire
cangiil.  The living shell appears mottled on the npper surface with black
and white from the body of the animal shinifle through its thin and trans-
parent walls,

Animal —the foot qu]q_‘ achraceons : tentacles Bluck, the black u;Lqm[Eur__‘r
on to the neck as two very conspicuous well-defined parallel lines ; the upper

Apart of the foot bas also two parallel black lives.  From the right anterior
margin a long tongue-like process is given off, which reaches, when fully
+  extended, up to the apex of the shell, as in the large form, Nenine decussata,

Hup—Tanir Lampa ridge, 4000 ft. Very abundant in the forest

among the fallen leaves.
40
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" Hemx {NANINA) GLOBOSA, TL 5],
Shell very globose, thin and glassy, pale ochire, whorls 4, the last large
and expanded below,  Aperture broadly lmmto. Apex rounded. =
Alg. 025", major diao, 0-10° o
Animal, dark grey, becoming pale fleshy on extremity of foot, lﬂ.]mll
iz broad behind, with the lobe over the '1I!H[ much hooked., Tentacles
rather thick at base. TLomgth 1-27, tunhu:luﬁ 02"
Han—Summit of Toruputu eal.
Thiz shell is of the form of I selins, but is much larger; aud the
animal differs considerably. .

“Heliz (Rotula) vidua, W. BIE

Toth at Shengorh 7000 ft. and at the base of the hills at the Burroi
gorge, and in the woods skirting the Dichola nulla, far out into the plains;
a small globose form was found everywhere vely abundant.

Alt. 0257, major diam. 0507

Heliz (Rotula) elimacterien, Bs. Toripiti Peak.

Heliz vemicola, Bs. Burroi Gorge.

Helix (Trochomorpha) acris, Bs. At low elevations.

Helix (Plectopylis) macromphalus, Bs. On Shengorh the form is
very small, very dark coloured, and with a tendency to be hirsute, 1t does |
not differ in other respects, and was found gencrally distributed. i -4

Helix (Nanina) oxytes, Bs. Of the usual typical form. General up
to TOOO & ;

Helii (Trachea) cestus, Bs.  Tichola nulls, in plains of Durrang.

Heliz (Mucrochlamys) honesta, Gould. Toruputu Peak.

Ieliz (Trochomorpha) diplodon, Bs.  Outer hills, at low clevations.

Heliz (Trochomorpha) castra, Bs. DBurroi Gorge and banks of
upper Dikrang River.

Heliz (Plectopylis) plectostoma, Bs. Pichola nulla and Burrei.
Gorge,—comrmon.

Heliz Hutloni, var. tapeina, Be. Durroi Gorge.

Helix (Nunina) bascauda, Bs.  About 3000 ft. in Dikrang valley,—
not common, :

Henteanton ovarus, H. BIE
This species, originally deseribed from Darjiling, T was glad to lind in
this new locality =o as to be able to add a description of the animal. It
was tolerably abundant.
Animal dark slate colour on headsextremity of foot pale, with a rosy 3
tint in middle of body. Length 117, tentacles (rather short) 020"
Han.—Found on Shengorh peak, at GOOO feet.

»
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Hericantox (HoPLITES) YERRUCOSUS, n. 5Py Plate V11T, IMie. 5,
The shiell with animal was placed in spirit, but has boen unfortunately
o o lost ¢ it was thin and glassy, with about 4 whorls. . I, however, made a
“wareful drawing of the animal at the time ib was taken, and deservibed it

thus;:—
A Animal dull purplish grey ; mantle lobes, whieh can eover the entire
b shell, are very minutely mottled, and have a finely papillate surface. On

the posterior margin are six blunt and larger wart-like processes, arranged
d on the right and 3 on the left side. Posterior part of the foot well
ribled d]l-'r-ll.t]h in p.irﬂlvl ]14_\1 thore 12 a distinet marginal line to the
cdge of the foot. The mucous gland is lar -fn_lr and the upper lobe well
pointed.  Tentacles moderate.  The mantle is divided into three lobes, one
of rectangular outline is on the anterior left margin, The shell when the
animal is in mation is very slightly exposed.

' Total length 1-25°, mantle 0-60", mantle to extremity of foot 0507,

tentucles 0207,

-Han,—Under Toripiti Peak, at 4,600 Feet. Found on deecaying wood
during damp weather.

Among some very excellent drawings of the late Dr. Ferd. Stoliczka is
one of a Helicarion very similar to this in form and in the papillate surface
of the mantle. only that the papille are more generally distributed, and

Weilic animal is of a dull brown colour.

Hetteartox MINTTUS, n. sp., Plate VIII, Fig. 1.

Shell ovate, depressed, rather solid, brown with an clive tings, and
with a glazedg polished surface.  Whorls 3, very rapidly enlarging. Aper-
ture obligue, clongately lunular.

Major diam, 0-22%, minor dism. 015",

Animal pale horny, tentacles and a line from them to the mantle dark
coloured, with a dark line down the upper surface of the extremity of the foot,

. which last is mottled on the side. The mantle just covers the e leres of the she II
and the right pesterior lobe is moderately developed. The portion of the
- body anterior fo the shell is very short in comparison to the posterior part,
It way be known from H. salizs by its mueh flatter form,
The animal of I salius from a living specimen taken at M; airang in the
Khasi Hills is as follows :—
Fale yellowish, with a tinge of orange on foot ; tentacles pale, short,
a dusky line on upper surface of the posterior ].mimn of foot. Mantle
slightly reflocted over the edze of the shell. Jumps about actively when
Landled.  Shell (pale green) 080", Length of animal 067,
I have a form esactly similar from the west Khasi Hills, but none of
the shells are so rich i their coloration.
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Hemcamos (Hornires) maona, o, sp., Plate VITL, Fig. 4.
Shell similar to that of I, Shillongensis.  Animal rich ochre, sparsely

dappled with grev-black on the mantle and tail, o
Loneth 3407, head to mantle (050, mantle 1-3%, mantle to end of |;.!4’«.rflL
140" tentacles 028",
Hain—Dauks of Ridha Pokri (tank) near Narainpur, Duareang Dis-
trict,—only one speciment was found. This is a close ally of fL brunnes
and IL Shillongensiz of the Khasi Hills, Tut differs in colomation and in

the markings of the mantle.
-

Hertesntox (Horuir®s) crxeners, n. sp., Plate VIII, Fig. 2.

The shell was not described when taken and it bas sinee been mislaid,
The description of the animal, which is of more importance, 1 can give.

Animal, when Fully extended, long and narrow, colour dusky grey, man-
tle with a papillated zim|: ace slichtly spotied, the spotting being conrser on
the body and tail. Tentacles short and Wunt, with the oral ones '--.!j clise
Iwlow them.

Length 0-75", mantle 0-40",

Han.—On the Davpang viver, foot of the Dafla 1fills, under old logs
in the forest.

Hrerrcarioxw (Hororres) Bonrrn, ne sp, Plate VITLL Fig. 6. f

Shell dull white, very horny in texture, the apex searcely tluulnpul [
outling rounded abaove,

Major diam. 0507

Animal grev-brown in colour, the lavgest measuring as follows ;—

Mantle to head 0107 ; mantle 0:507, mantle to extremite of fook 0-507, L
or total length when moving about 1-5%. i

Hau—The Borelli Tea Garden near Tezpur, Assam, discovered by Mr. ’
J. Burt, after whom I name it, and who found it abundant on the bk of
trees during the rains (July). It is of the true typical form of Hoplifes,
Lut in its very rudimentary white, horny shell it is quite distinet from any
of the other species T am acquaintod with. i

These molluses are alundant during the rainy season in this part of E
Indin, but are hard to discover in the cold weather, and only then under
stones and logs in dump low situations,  In July I found 1. crocens very
plentiful just ibove Teria Ghat, and 1 observed them, when 1 was hunting for
butterflies, crawling about over the tall grasses 12 fect from the ground.

TrsTacELLA ? DIKRANGESNSIS, n. sp., Plate VIIL, Fig. 7.
Bhell dextral, ovate, very flat, :auliﬁ, the lines of growth well marked,
with a dark Lrown cpidermis, the apes eap-shaped, rather produced, and p
mach curved,
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Major dismeter 0-50", minor diam. 0-25",

Animal not seen,

Two dead shells were found in o damyp low piece of forest near the
Phikrang river elose wuder the #illage of Pachitah, or Cunp 7.

The shell is & peeuline form, the body whorl spreading ont and over-
lapping in front, giving the shell a limpet-like shape.  Without a know-
ledese of the animal it is very difficult to say in what genus it should be placed,
bt it 15 probably a Helicarion form.  The shell, however, so much resem-
bles Testwcelle that 1 have placed it temporarily in that group. "

Putroayevs (Ixcinpamia) canmrestiis, no sp., Plate VIIT, Fig., 3.

No shell.

Aunimal pale oehre, with a longitudinal dark stripe on the side of body.
Tentacles very short, only 013", Total lengih 1657

Har—Found on the damp grass early in morning at Kholabari in the
Darrang District,—only one specimen seen.

I must here allude to o similar form of slug which T have recorded in
my note-book as Philosyeus monf fcolus, and which T sketebed at the time ib
was taken in the hills bordering the Kopili river, North Cachar Hills, Animal
white, tinged with pale lilae, having intenstly black spots scattered over
body, with one longitudinal band of same colour along the side, and one
central down middle of back; foot white below; tentacles very short,
brown, the two lower ones wide apart and very short indeed.  Extremity
of foot pdinted. Total length one inch,

Oreas Nevioir, n. sp., Plate VIII, Fie. 12,

Shell toreeted, very elongate, pale, silky with a green iirlgv. oldlor gpeci-
mens of a pale straw-eolour, coversd with a thin epidermis, beautifully striate
wider lens:s  Whorls 11—12, moderately rounded and 'H'4!|'J.' eradually
diminishing in size to the apex, which is blunt ; suture impressed ; aperture
angular alove, outer lp thin, ;

Alt. 00557, major dimm. 0-107.  Larmest specimens, 0:907,

Han. This very delieate elongate shell was commeon on Torupuin
Peak, but far finer specimens, equal in size to the fizure, were obtained
on the Tanks of the Pichola Nulla out in the plains. 1 am not satistiod
with this figure; the whorls being mther too flat and the apex too shiarp.

I Lave named this shell after my friend Me, G Nevill, with whom T
have now #o long been associated in the study and eolleetion of Indian lind-
shells,

-
Achating (Glesswla) hebes.
Clessule crassilaleis; Ds.  Shengorh and Tortplti.
Glessule illwstris, G.-Austen. Toriphiti Peak. Found at the same
altitude as the original typical form from the Nigd Hills, M forest.
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Glessulae prthoceras, G-Austen.  Splendid spocimens of this shell were
obtained at Harmutti and in the Burroi Gorge, where it was very common,

The largest weasnre az nmeh as 255 in length by 05" in major dimmeler.
Glessule Cossfoca, Ba. Tordpiti. .

Gressvna Darraexsis, n. sp., Plate VIIT, Fig. 10.

Shell elongately turreted, thick, obliquely striate, covered with o thick
olMve-green epidermis with o few davk streaks. Spire turreted, slightly
convex in’ ontline, apex blunt; whorls 11, rather fiat, specimens with
apex preserved shewing erosion of the surface. Suture well marked.
Aperture oblique, suboval, pale grey.  Peristome acute, columellar margin
slightly curved and but little thickened.

Alt. 19, major dinm. 041", alt. ap. 0-427

Hap.—sShengorh Peak, rather albundant.  This shell would appear to
have a close conneetion with &, erose, H. BIE, from Darjiling, but its much
longer form, greater number of whorls, and  the different colonr of its
epidermis (which is uniform throughout), at once distinguish it. As in

G. erosn the position of former apertures is distinetly indicated on the whorls.

Brrrurs Masoxt, n. sp.

Shell sinistral, acuminately oblong, thick, side of spire rather flat,
whorls 7, smooth and shiny, under lens finely and spirally striate, colour sea-
green, intenser below the keel, paling towards the apex, the columella dack
purple, a narrow fllet of same ecolour borders the suture closely below,
cominencing at the upper and outer angle of the aperture.  Apertuve oval,
angular above, lip slightly reflected, 'The last wherl slightly Leeled,

Alt. 1-2%, major dinm. 05" :

Has. Dihiri Parbat, 2000 feet.  Only two specimens were found.

This handsome Bulinws is very similar in form to B. Sj{”rﬁﬂfa‘, Reeve,
but this latter shell is smaller, exhilits o trace of spiral strintion, las its
surface more polished, while the eolumellar margin and outer lip is pure
white ; and in dozens T have colleeted no trace of a band is ever seens  In
colour too B, Sylheticus differs from the new form inbeing lemon-yellow with
a greenish tinge on the body whorl.  Hecve, 1 notice, erroneofisly describes it
in the Concliol. Teon. Bul. 564 as bright yellow, and makes a great blunder
about its habitat, whick is given as © Sylhet, Eastern Himalayah,” Sylhet
being a district south of the Khasi 1ills in the plains of Lower Bengal.
The true home of B, Sylheficus is the somthern slopes of the Khasi and
Garo Hills; the title is therefore unfortunately misleading. A

I bave named this species after Mr. J. Wood-Mason, to whom T am
indebted for much valuable aid both in seeuring colleclors and preparing
equipments fo®ibe ficld.

-

A
.
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Bulimus gracilis, Hotton,

Buliwus Nilagirieus, Piv. var.  The form is more clongate than those
I have from the Khasi Hills, 1t is always very local in its distribution.

'-"Mx\j"numl under Tordpiata Peak at 3000 fect,

Alb, UGG

One of the forms so carionsly like those of Southern Tudin that erop
up in this provinee now and then, Cyelophorus nivieola being another
80 like is it to O Bairdii.

Bulimws (Horpalus) Khasivess, G-Austen. Dikreang valley at 2500 £6.

Streptawis Theobaldi, Bs,  Low down in the Dikrang valley.  Similar
to the Khasi*type. I figure the aperture of this shell (pl. viii, fig.
15) to shew the difference bebween it and the following.

SrrErraxis Darraessis, no sp., Plate VIII, Fig. 14.

Shell obliquely perforate, flatly ovate, minutely strinted, white ; spire
much depressed, suture well marked, apex flattened, in one specimen
quite flat. Whorls 6}, regular to the 4th, the 5th rapidly descending, the
last compressed Lelow near the nmbilicus so as to form a fold running up to
a second and shorter fold on the outer margin. Aperture oblique; sub-
quadiate, peristome slightly reflected.  Parictal lamella one, strongly
developed and eonneeted with the parietal eallus. The palatal tecth are

% disposed, 2 on the upper and 2 on the lowers margin, with a single intor-
medinte one, which extends further within the aperture than those above
and below it.

Major diam, 0-327, minor diam. 021", alt, 0-15%.

Han—Near Tanir Peak, Daila Hills, 4000 ft.

It 15 & much larger, more lengthened, and atter sholl than 8. Theobaldi,
and has a greater number of whorls. In the form of the aperture it is
similar to that shell, but the parietal lamella is more developed and the
central palatal footh is not so remote from the peristome but rises close
on the margin,  The winbilieng also is more open.

Eunen stenopylis, Shengorh Peak, not a eommon shell,

Exxes aruim n sp, Plate VI, Fig. 11.
Shell eylindrical, dull glassy, diaphanous.  Spire with fattish sides, very
slightly tapering below, suture shallow.  Whorls 6, the last 3 smooth, the
7 apical sub-vertically ribbed, but slight ly so. Aperture oval, vortical, last
f whorl ascending slightly to it. Peristome thickened, a little reflected, a
: single tooth-like thickening on the outer margin, with another single oue
on the parietal side.
Alt, 0-107, major diao, 00047,
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Hav.—Shengorh Peak, 7000 ft. A single specimen Urill',n' was Found
on tearing off the thick growth of moss covering rocks,

This very distinet but minate Kevee bears somewhat the chareter of
L. Blagfordizna, but in its minute size and differently formed aperbare i 18
separable. It is the smallest speeies of the genus from this part of Indi,

Clirnesiline d6s, Benson, Plate VIIT, Fig. 13, .
Compared with Davjeeling specimens in the Tmperial Museum, Cal-
eutia.  Extending the mnge considerably to the sastward,

Caryconrom Kiuastaouar, n. =p, Plate VIII A, Fig 8

This form, which has not been noted before, oceurs very abundantly in
the Khasi Hills, particularly in the large wood near the villare of Nongha
on the Jaintia sde. T obtained specimens of it on Shengorh Peak which
are rather larger than those from the above guarter. « It is quite distinet
from O, fadicws, Bs. and may be thus known from it :— ¥

Beautifully minutely and regularly costulate throughout under lens.
Whorls G, more rounded, apex more aeute ; the aperture civeular and lavger,
peristome continuous forming a eallus on the antepenultimate whord, and
the columellar tooth stronger. Al 0-08",

I also give a drawing of €. Jadicwm (pl. viii. A, figs. Ta, 1), which
T do not think has been before fizured ; the shell fig, 7 1s like C. Boysinasm, ...'/
Lbut the three shells here depicted were all found at Dussoorie, and

‘. 7 : 7 '
€. Boysimnwm was originally obtained on the banks of the river Jumna
neir Agra,
FXPLANATION OF PLATE VIIL
Fig..' 1. Heliearion minnlns, n, 6.
e (Hoplites) cinerens, n. 8.
w & Philasgens (T iffiwicin) eampesfres, . 8.
w4 Helicarion ¢ foplites) radha, n, sp. =
g TEFIcoaI, i, 8],
S P Lrurtiey 0. 8. . 1
T Testueelln ¥ Dilvangrisiz, 1. S t .
B Helie fNusinag bilineatn; n. sp., nal. gize. ‘ : |
w3 Helix dnbries § Tienson. -
1 Gleasivla Daflacusia, ., s5p. ;
p L1. Ewvea wailfasn, T. 8p. N
o 12 Opeas Negilli, 1. sp.
o 13 Clousilia dos, Benson,
g £ 1 .ﬁ'h':"ln‘r.l'rals T)Nﬂm HAte, M. &P,
w 18, =———— Fheabaldi, Bs. the aperture, onlarged.
“
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ey divrnel Oscillotions of Baromelric Pregauve—By Hesey 1, Drax.
Fonw, detcorologist to the Governmont of Didia.

ihap

L] (Boeeived June 22 ;—Dead August 2, 1876.)

o There are, perhaps, fow phenomena in the domain of terrestinl phiysics
which lave received more attention than the diurnal vavistion of bLaro.
metric pressure ; and on the causes and explanation of which, nevertheless,
there is more diversity of opinion even at the present day. Dove, Sabine,
Herschell, Espy, Lamont, Kreil, Broun, and many others Lave in turn
engaced in the dizscnssion of this vesed problem ; and, at the present time,
Mre. Alexander Buchan is publishing an elaborate and most valuable resumd
of the existing data in the Transactions of the Ltayal Bociety of Ellinl.ﬂ.li'gll,
as o preliminary to a renewed investigntion.

The general features of the dinrnal variation of pressure ave Familiar
enounrh to every ong who has ever oleerved the rise and fall of the haro-
meter fora fow days in India, and most other tropical countrivs.  From about
g or <4 i the morning the pressure inereases gradually towards sunrize, then
mdre ]':J]a]dh’ —and culminates senerally between D oand 10 4. a. A fall

‘-— then sets in, which bocome 5 I..III|I.1 during the hottest hours of the s by, il
the pressure reaches its minimim g--nur.ulh' between 4 and 5 r. 3, The
prissure then inercases till about 10 r. an ; but in general does not attain
the snme heirht as at the corresponding morning hour.  Lastly, a sceond
fall Lrings it to a second minimum between 3 and & 4. 3, which, except
on monntain peaks and at such stations as Simla and Darjiling, is never

quite so low as the afterncon minimam,*
Thus, then, the pressure rises and falls twiee in the 24 hours, attain.
ing, in general, its absolute maximum about 9 or 9. 30 &, ., and its absolute

e e TR

miinnmnm between b oand 5 2. o
Thiz may be talen as o ooneral deseription of the phenomenon as exhi-
bited in the tropics; but it presents many striking variations at different

-

® T must cormect this statement. I find, on examining the ship’s ohservationa for
{he month of Jomuary recorded inthe Bay of Bengal, Tetween N Latitade 202 and tha
B, U, Lizht 8hip, i, e, botwoen 60 nnd 100 miles from the coast, that the form of tho
in this respect, rosombdos that of hill

sl barceneteie curve affondod Ly fhoems,
glitione: the early moming mininmum being considerably lower than the sRemoon,
The relation of this peculisrity to the phenomenon of the divemal sc-breeeze, wnl the
confirmmiticn it affords of the tronslee of air from the Jund to the sea doring the daytime,
in the stretn above thet in whith the so-brorze proveils, which is the muin topie of

tlsis parper, are obvious. T hive not as yit obisined the dats for other imouths,—Ners

welifedd Japvitary 20ck, 1377.
41
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places, and at one and the same place at different times of the vear. These
variations affect the hour ot which the pressure attains it# maximum and
minimum values, the absolute wmplitude of the oscillations, and lastly,

.
their relative smplitude. It is this phenomenon—the varintion in the

relative amplitwle of the day and night oscillations—the probable physical

explanation of which 1 have now to bring to notice. .

It was observed by "._1'-1-'|1. apparently some years prior to 1841, that
in Burope “ the proximity of the sea has the cffeet of diminishing the >
amplitide of the interval during which the diurnal Fall lasts, vie, that
which ocenrs between 9 A ar and 3 v an ;" and considering the whole
phenomenon as made up of a single and double oscillation, it may easily be
ghewn that this interval is determined mainly by the relative amplitude of
these two elements,  The latest notice on the subject i= given in the follow-
ing extract from Mr. Buchan’s Memoir, a copy of the first part of which,

(for which I am indebted to the author,) has reached ‘me only within the

last week.®* In summing up the characteristies of the midday fall of

prossure, he says :—* Whatever be the cause or eauses on which the diurnal
vscillations of the bavometer depend, the influenee of the relative disbribu-

tion of land and water in determining the absolute amount of the oscillation

in particular localities as well as over extended regions, is very great.

From the facts detailed, (in Br. Buchan's paper), it will be scen that l
this influence gives a strong local colouring to the results, particularly —4f '
along the consts ; and that the same influence is extensively felt over the b l
Channel, the Mediterranean, the Atlantic, and other sheets of water on the
one hand ; and on the other over the inland portions of Great Dritain,
Europe, and the other continents;™ and, farther on, he adds :—* While, as
Las bLeen pointed out, nunerous illustrations can be addueced, shewing o
larger escillation over the same region with a high temperature and a dry
stmosphere than with a low temperature and o moist atmosphere ; the amall
smnmer oscillation on the coasts of ‘the Meditervanean and those of the
Atlantic adjoining, is in divect opposition to the idea that any such conclu-
sion is general.  For over those parts of the Mediterranean and Atlantic,
the temperatore is hottest in summer, and the air iz driest—so dry, indeed,
that no rain, or next to none, falls; and yet there, the amplitude of the
o=cillation now contracts to its annual minimum.  On the western eoasts of
tlie Atlantic; from the Bahamas northwards to Newfoundlnd, the teme .
persture is at the annual maximum, but the air is not dry, being ||.1|l_l“if]‘}r|\
supplicd with moisture, and the minfall is generous:  Dut with these vory
dilferent meteorological eonditions, there oeeurs, wqually as in Southery
Burope; o diminished oscillation during the summer months in the islunds
and near the coasts of North America ; und, in the south of Europe, the

* Wiitten in the beginning of March, 1876
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eecillation reaches its annual masinnn, just ab the season when the annual
mindmnm oceurs near the sea coasts, oven alihough the general characteris-
ties of the atmosphere be subst autially the same in both cases.”

I am not at present aware whether Mr. Buchan has been led by thess
observations to any definite conclusions as to the physical cause of the
variation he =0 clearly summarizes in the passages above quoted.  In the
part of iz memoir which has reachied me, all theoretienl diseussion iz
deferred.  But these passazes afford such remarkable confirmation of an
explanation at which T arrived some weeks since, on approaching the subject
from an entively different quarter, that I do not think it neeessary  to
withhold longer the publication of my view, IF Mr. Buchan’s conclusions
are the same as mine, the facts that I have to bring forward will serve to
afford independent confirmation of that view.

Any pgrss:-u glancing over a series of eurves illustrating the dinmal rise
and fall of the barometer, cannot fail to be struck with the eharacteristic
difference of those places with a continental and those with an insular
climate. The ease of the Mediterrancan, deserilied by Mr. Buchan, seems
perhaps to be an exception ; but, as T shall presently shew, it is an exception
of such a kind as most strongly to confirm the rule. The ACCOT ATy
curves are striking, perhaps extreme, examples of this characteristic differ-
cnce.  The first 1s that of Leb in Ladakh,® situated in the Indus valloy
(the observatory being 11,538 feet above the sea), and is for the month of
September.  The elimate is characteristically dry, and the summer Meat
excessive, notwithstanding the elevation. The emrve for Yarkand and
Kashghar still further north and only 000 feet abiove the sea, is of similar
elaracter but smaller amplitudet  The second enrve figured is that for the

® This is compuied. from the howrly sbservations recorded during six days hy
Captain E. Trotter, It B, and of one day by D 3. Beully toguther with six days'
olsereations by the latter at fhe bonrs of 4 and 10 A, . and e, .

T wﬂ]‘lﬁmﬂ te tlise curves however, see thy fnal paragraph, paze $28,
-



i H. F. Blanford—On the Phygieal Eaplaation af the [ Nu. &

northern half of square 8 of the North Atlantie, published by the Londan
Meteoralogical Oltice. In the former, the doable oscillation las alnosk
disagipeared, the nocturnal fall of pressure being represented by little more
than it halt for seme honrs between twa periods of  rising  pressuve 5 and
nearly the whole fall of the day takes place botween 8 o, we and & 231
In the case of the Atlantie enrve; the ilay and night oseillations ava almost
exactly alike : the night oscillation being only slightly less than that of the
diy. These eharacteristic differences are perhaps best expressed by the
patio of the constant co-eflicients U’ and U' in Bessel’s interpolation
Formnly :—
p=M+ Wein(nfl + o) Ulsin (028 + o) + &e

sinee {he magnitude of T determines the inequality ; and that of U7, though
variable under differont conditions of elimate, = s0 to o much less extent
than the former term, and chicily depends on the latitude. The following
are the values of U7 and L7 in English inches, and their ratios, for the mean
dinrnal eurves of a few statioms (cliefly Asiatic). The aves u'u" corre-
sponding thereto are nlso given.

[ - ' L§ i i LR E 1

Yarkand (5 months) AEpRaT A A8 Al 18100 LR ol
Lich (September) 0517 315° 9 025k 14807000 2 o
Lucknow  (Yur) 0263 341800 0355 165753 OF5: 1
Haenrilaeh - 0193 340 46" 0343 145° 456" 0506 1
Calentta . D65 dH1P 28 0391 15177 OGH: 1
Bomlay i} 7O 837717 sy 1570 130 (G 1
datavia = a4 24= P 0360 1597 831 0G5 1
Syquare 3. Atlutie Has . A5 510 0819 1507260 017: 1

As a general rule, the more humil the station and the smaller the
range of tewperature, the smaller is-the value of &7 ; and henee it hias some-

«fimes been spoken of as the temperature element of the oseillation ; the

double oseillation which is saperimposed ouit, being referred by Dove,
Habine, and Horschel to the varving tension of water vapour, by Lamont
and Bronn to sonie solar influence other than heat, amd by Hspy el Woreil
to the oscillation of pressure produced by heat in an elastic fluid expanding
and seontracting under the influenee of gravity., To me it seems that
there van haedly De a doubt that the last explanstion is the trie one, ¥ anl

* True, that is to say, 63 thos stuted in gonersl torms, T oo not hawever fully
netept e detailed |'\'|:"[ pabion - afforded 1|:.' any of those authors ; omnd 1 am ||.i=|:m-u_-:'| \
Lo thinl: that o on: ph-’-l]l]-' " \iE-!.lIll‘.'i-rl'l. of the mworning oscillaticn i3 to Le fond

i the petardation whicl the transmisfon of the exafial poessare of the lower W the

higher szt most mest with, in the great thickness of kighly attenuated bot execed- .
ingly wold siv which constitutes these stmta.  This pressure cannot be” wunsmitted
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that this hasamot heen generally recognized, T attribute to the fact that the
cotmequences of the theory, as a purely physical problom, have never yveb
been traced ont and verified by sneh a mass of facts ns e, Buchan is now
bringing together. So long as the whele phienomenon is not satisfactorily
accounted for, some doult way reazonably attach to the explanation offéred
of one anly of its eloments,

My own attention waz fiest drawn to the sabject of the explanation
which 1am about to give, by a paper of Mr. F. Chamliers in the Philosophi-
eal Transactions for 1573, in which that centleman showed as the vesult of
an analysis of the dinrnal variation of the winds at Bombay, that one
element of this variation is a dealile rotation of the wind direction + of such
a chameter, that the southerdy components attain their masimum value at
the epoch of the most rapil semi-diurnal vise of pressure, the easterly
components at the epoch of maximum, the northerly with the most rapid
fall, and the westerly with the epoch of minimum. On these facts My
Chambers basad o suggested explanation of the baromatric tides, regarding
them as a phenomencn of static pressure ; and assumed (a8 now appenrs, on
msullicient grounds) that the phenomenon in the northeim hemisphers is
generally of the mume type as at Bombay. There was indeed one feature
in his explanation, which it seems diffieult to reconcile with mechanieal
kiws 3 since hie supposed air to low from both east and west fowands a region

_where the pressure has already risen above the mean, and by its aceumnlation

to produce a maximum of skatic pressure.  Dut apart From thiz, the disco-
Very wis an important one ; and, sinee it clearly shewed that a regular hori-
zontal trinsfer of air corresponded to the oscillations of pressuve, it held out
 promise that further steps in the same path might clear up what appeared
to be anomalous, and possibly lead to a complete explanation of the divenal
oscillition.

Sowe time before this paper reached me, the Rev. M. Lafont had
placed in my hands four years” traces of o Secehi anemograph, erected on
St. Xavier's College, Calentta ; and these having been measured off, tabu-

with & greater velocity than the sound wave, and it ia probably much less; sinco ihe
action bedng elow ond prlongod, the heat dovel el Ty thy compression manst Be in
part dissipated.  T'o explain the ohasrvod phomoienon on this hypethesis, the Tetars
thititn muost however To such, that the uorclisved exeess of pressure ut the gronnd
surfisee, munst be oqual to that genoated by from balf 1o threo quartors of an hon's
tiction of the s, :

Thiz wonlldl require us to asume a mach lower averze temperture for the highor
s than resalts-from Ponillets ealonlution, and alsa that o eortuin dinrmad ooeills.
Han of lu.-m|h-r=:-tll.n~ affiets e atmosphere 0 & greater height then hay been nstadly
nssumed, Dut this hypothesis is five from most of (he oljoctions to be urged against
Wiese of this authors quuotod.— Nobe adilid Joumiy 2048, 1877,
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fatedd, and reduced, 1 was inforestod to Gind that the dinrmal wind varidion
at Cilentta showed the double divenal escillition quite as distinetly, and
relatively even more prominently than that of Bombay, Dut one important
difference presented itsell.  The novth andssouth elements of the oscillation,
while acrecing in epoch with those of Bombay, were reversed in |iin_-:-liu||r;
anl, taken together with the latter, showed a tendency to a evelonie cireula-
tion of the atmoesphere avound the peninsula during falling pressure, and
an antievclonic civenlation with rising pressure, Moveover, the eash ind
west components agrecd almost exactly, in opoch, with the north and south
components ; the result being a movement of air from the north-west with
Falling pressuve, and from the south-cast with rising pressure.  These facts,
tuken in conjmnction with the positions of BDombay and Caleutta on opposite
sides of the peninsula, scemed to point to the differentinl conditions of land
and water as being probably concerned in the phenomenon. Another and not
less important fact connecting the winds with the dinrnal escillation of the
barometer appeared at the same time. When the wind variation was
analvsed by Bessel's method, there appeared an east and west oscillation of
considerable magnitude, correzponding in epoch with the Dbarometrie
inequality expressed by the fivst periodical term of the barometrie formula.
This was easily distinguished from the oseillation of the sea and land winds,
since the latter are nearly north and south at Caleutta. At Bombay where
the sea and land breezes ave neavly east and west, such an oscillation would
be undistinguishalile, even if it veally oxisted.

The east and west oscillation of diwenal period indicates an ontllow
of air to the eastward during the day time, an inflow from the east during
the might; and the former phase of it evidently covresponds to the hob
winds of the Gangetic plain and Northern Indin and, indeed, to the day
winds of the dry months of the greater part of India. They blow towards
the sea from the eastward, only in the western portion of the Dekhan,
Myszove, &e. This system of day winds consists of an outflow of air from
the peninsular towards the sea on both coasts, the westerly divection greatly
predominating,

The next step in the enguiry was to azcertain what general eause would
operate to produce this efllux and influx of air; and the cbwious suggestion
was that ib must consist in the differential action of the sun's heat on dry
air and water,

Let 17 he any volume of dry airat pressure P and absolute temperaturg
7 and let 7 units of heat be communicated to it, mising its temperature™
from T to P'+¢, while the volume remaing constunt. The pressure will
e ineregsed thereby from 1* to P +p wherein— j

p=P (T iy J_l) =-F —fr-, .u----n---. Y

i i

*
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And r=Th IE?-;-',-’rc Shun i (2)

Wherein p i3 the density of air ot #he standand prossure T and absolute
temperature To and e its specitic heat at constant volume, compared with
water 42 unity,

2 Lf now the spme quantity of heat + be emploved in evaporating water
at temperature 70 (the whole being consumed as latent heat) and filling the
volume of air 7 with vapour at pressure @, the total pressure will becowe
I* + p'and = Tei— 3 'J';_, X

S

when g is the hypothetical density of water vapour at P and To, and X its

latent heat at temperature 1 Bubstituting for s its approximate equivalent

=P
r=T3ip iT;,lx .................. (3)
and equating (2) and (3) and eliminating common factors,
g=rtrt : W
TR e
From (1) and (.L).
5 X

p=p B T et esensssasaeas {5y

which gives the ratio of the inevease of pressure produced by the same e
tity of heat, employed in the one case simply in heating dey air, and in
the other in charging it with vapour. At a temperature of S0° Fahr, = I
= ill,
p = T30y

that is to sy, when a given qnmtm of heat is employed in heating dry
air at the temperature of 507 it riises its pressure more than seven times as
muel as when it simply charges it with vapour without altering the tem-
perature.  With lower values of 7' the differcnce will be still oreater. #

This great difference is no doubt mueh reduced in nature by the effects
of ]..'l.t:ll.ul.llﬂll, and while some evaporation is effected on the land surface, there
i# some inerease of temperature over the sea: but it may be expected that
some part of this difference will manifest itself in the greater intensity of
the forvnoon pressure in the lower strata of the atmosphere on the land as
cotapared with the sea, and in fine elear weather as compared with elondy
f’ weather, when |r:u:l-:- of eclouds present an evaporating surfnce,  With

* Substiiuting for A the genoral valee determined by Regnault 10917 — G495
(F — 4932} thie general cxpression for the ratio becomes

L LILL5 T (O
P - ( 7 -—-‘hl) Fl
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remand to this labter point, it has been shewn by Lomont and Keeil's in-
vestizations, that between olear and eloudy days there is a difference of this

°

kind : amd that it is manifested, ngb only in the greater maguitude of lln
dinrnal coethieient «f but also, althowzl to o muael less dewree, in that of 1| e

somidinrnal coofficiont »" of the barometriv formuda.  Further evidenet of Ly

the sme kind is afforded by the values of these coetlicients for the several i

months at Caleutta, L '
o ' il ¥ o .

Ja £ e 0257 Rl 1."\" {13 151* 31* i

Felrnarys vivoi.s. 0319 a1 0123 116° 25

Mareh, o T34 "‘1’ Ly 0437 146G 44 I

APl 036l uiLr" a3 0425 1462 35 ’

My, e 20200 S14° 487 (355 1482 137

A T e e e 21 2528 030 1467 23/ ¥

July Eiimazed: 10192 B R 150° 307

Anpast oo o 2 . i 372 1412 24¢

.‘-."f.'l;l-.':.'ll|'u]‘. ......... 02452 3547 41 0400 3

Oetober, Soaii 0281 a44* 12 0393

November;, ... 0250 8370 a8’ 03590 112 9

Digecmber, 270 335° 158 0Ll 155* 53"

The driest months in Northern India being Mavch and April, while
July 1= the wettest an i most cloudy.

On Espy and Kreil's l""l'“'"“"“ af the cause Lut the donble 1?‘L'I]It|.ll:'l|i

thore 13 no ; 1] et reaEon wh ¥ tho L'|L|§|.||. ¢ INAXImLT, 1'II‘-lI! i from econ-
traction and dynamic pressure, should be uluﬂ to the amorning maximum ;
which seems unquestionably due to the increased tension of the lower at-
'1'|_ji_}"-]lll sore, in consequence of heating and the introduction of vapour; and
any inequality will of course appear in the valoe of u/ or of the coeflicients
of other terms of odd '|_J-.|.:||.:-|| city. DBut the fact established by the anemo-
that an outflow of air from o heated Tand area takes place during
iernz o eanse for the greator part of the equality,

meter,

the day time, ab once ass
wis an alteration of the static pressure. This is not an overllow in the i
upper regions of the atmosphere, but an outflow of the lower strata® or a
tendéney in that diveetion. It does not, of course, follow that, to produoce ; I
a reduction in the mass of air over a rl_;]ltlil.'ll_:lﬂ., there should be an actual Iy
motion of the air outwards in all directions. The very small forees in
action will be manifested even more in retarding inflowing cunrrents than
in accelemting efflux ; and it-is only in very diry and highly heated 1'1-:_;&;:1‘1_‘~
such as India, that they produce well marked diurnal surface winds blowing \‘
putwards towards the sen; winds of clastic expansion, sneh as are the hot

* Byxrepting ofggprso in the immedisto iehibourhcod of the const, whin the- ses !
Tirecze of the lowest strutni i & seecudury eifvet of the putilow, |

L
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winds of Tndia and Australia, winds which are distinet From - conveetion
eurrents, though, it may le, coexisting with amd accelerating them. The
relation of these winds to the barometric tides is.very marvked, but it
does not seem that the differences of tidal pressure would suilice to generate
them, were there not a movement of the air in the same divection, arising
from more persistent differences of pressure. They probably alse depend
much on Joeal and ircegular differences of pressure.

The air thus removed in the day time From eontinental arcas must
collect over the neavest arcas of evaporation, with the effect of diminishing
the midday fall of pressure over those tracts; and thus seem to be ex-
plained those apparent anomalies in the magnitude of the midday semi-
oscillation of the barometer, to which, in the passages quoted from Mr.
Buchan’s memoir, he has drawn atteption; wiz in the ease of the Medi.
terranean area and the Atlantic coast of North Ameriea,

The direction in which this movement of the air takes place will of
eourse vary with the locality ; but there will always be, on an average, o
greater ‘diurnal movement towards east coasts than towards those facing to
the west. This may be illustrated by the case of Caleutta and Bombay,
and it is more extensively illustrated by the predominant westerly divection
of the land winds of India, and the cold westerly dinrnal winds® that blow
across the high plains (17,000 to 19,000 feet) of the Changchenmo and
dupshu in Western Tibet. The reason is sufficiently obvious. As the
great semi-diurnal waves of pressure advance from East to West, the loeal
barometric gradient of any place (in o far as ib is determined by the
diurnal oscillation) will be expressed by a tangent to the existing phase of
the wave. During the hottest part of t]uu':!;ty, viz., from 9 or half-past 9
to half-past 4 or 5, this gradient (which is the steepest and most prolonged
of the four) inclines to the eastward and increases the declivity towards
east coasts arising from the excess of pressure over the land.  In the oppo-
site direction, eiz., towards west consts, it goes to diminish that declivity.
At night the case is reversed. The west to cast barometrie gradient, from
10 . o to half-past 3 or # .. ar. is in the same direetion at that tending
to produee an influx of air from the sea towards the land on west coasts ;
this however is opposed to the land wind of the coast line, whieh is a true
conveetion current and arises from . quite different eauses ; and although
tracoable in the wind variation at Bowbay, it there manifosts itsclf only by
decreasing the velocity of the former. There are moreover independent

/grounds for the influence that this compensating inflow ehiclly affects the
‘f higher-strata of the atmosphere, while the day wind is felt in the lower and
At Caleatta the ecasterly (or negative westerly)

e

. more heated strata.
® This T state on the authority of Dr, Cayley who dssures o thst on the high
plaing these afterncon winds are always from the West, ”
4y
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Jtendeney of the wind at night is ver) prominently exhibited in the eurve of
divrnal variation : but, although of longer doaration, it is at no time 8o in-
tense as the westerly tendency in the early afterncon hours.

In like manner may be explained the difference of epoch of the ecorre-
sponding phases of the semi-divmal East and West vaviation at Calentta and
Hmn]\:a_\-, Tl ;;r.'l.-uli.l.'lﬂ. ol prossure, in so far as it 11L‘1=uIIL1:~ on the semi-
divrnal oscillation, will of course be to the West with a rising pressure and
to the East with a falling pressuve, and thiz normal tidal gradient is affoeted
by the small difference of amplitude over land and sea, in such manner, that
its changes will be accelerated as affecting Fast eoasts and retarded as
affecting West coastz.  Now if we suppose that the acceleration in the one
ease nnd the retardation in the other amount to an hour or an hour and a
half. and that the interval Letween the chamge in the direction of the
gradients, and their effcets on the wind as manifested by the anemometer,
3% also about an hour and a half, we should roughly reproduce the conditions
ghewn to exist at Calentta and Dombay respectively,

According to this view, the local statie pressure of the atmosphere,
except in so far as it is affected by irregular movements, is shewn by the
height of the barometer at the hours of minimumn pressure, and the difference
of these expresses the weight of Jghe atmosphere removed and restored by
the oscillatory movements between land and sea.

There is much reason to believe that an oscillation of a similar charae
ter takes place between low plains and deep valleys on the one hand and
mountain masses on the other, the air being transferred from the low plains
and valleys to the hill masses and high plains (such as those of Tibet) in the
dav time nnd returned during the night. Thus, it scems to me, are to ba
gxijl;lim-d' the very great diurnal oseillations of the Leh barometrie curve, the
great amplitude of the midday tide at stations in the Assam wvalley, and the
diminished tide at places such as lioorkee and Lahore which lie near the

hills on the margin of broad plains. “Also the stormy afternoon winds of
the Dipsang, {"]m"gn].emnu andd 1{1111.-'111; ]:I."L'Hui, and the fact that at hill

=

gtations such as Simla and Darjiling, the night barometrie tide excecds in

aplitude that of the day.

i S,

#  __ Je—
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* XIX.—Contrilutions towards the Knoiledye of the Fossil Flova in India,
L. On some Fossil Plonts from the Domnda Serics in the Raniganj
] Coalficld, colleefed by Mr. J. Woop-Masok.—E8y OTTORAR
Frrsmaasren, AL D, Paleonlologist, Geological Swreey of
Tl iz,

(Received Decomber 1;—Tead Decomber 6, 1876.)
(With Plates XV—XXTI.)

The present paper is the result of the examination of a fine snite of
fossil plants which has lately been brought down from Raniganj by Mr. J.
Wool-Mason.®  The colleetions in the museum of the Geologieal Survey
contain it is true also & good many specimens from the same coallield and
from all other localities, which on a Future cceasion shall all be worked ouk
tooether ; but My, Wood-Mason’s eolleetion contributes so much to our
Enowledge of this vory important flora—containing as it does not only
some perfectly now forms but also good and better specimens of some of the
species already found—as to be of sufficient interest to merit separato
deseription, and this I have undertaken at the special request of Mr. Wood-

he Raniganj coalficld belongs to that portion of the Indian sedimen-
cks which constitute the Damuda Series of the survey classification.
together with the overlying Panchet group form the lower portion
whole system, which at first was designated the * Plant-bearing

e, bub which may more appropriately be termed the * Gondwana
System,’” the upper portion of which is formed by the Kach-Jabalpur and
the Rajmahal group.

As the Dununda Series containg seavcely anything but plant-remains
as relies of the lifo that existed during the period of its deposition, of conrsa
every contribubion to the knowledge of Ehatb life is of high importance.

For although several papers bave been writben on this lower portion
of the * Gondwana System,” yeb till lately no sullicient evidenee as to its
age has been given,

We have several excellent papers on the geology of this sericst

Jut the palicontologieal papers are ephemeral only and mostly of old
date ; and the plants deseribed therein were Far From suffieient to ennble
# one to form a proper idea of the horizon. Later on, when the oflicers of the

Geological Survey began their field-work, a great many specimens from the

# Seeu short note on this subject in Tice, G 8. Tnd, TX, 4,
+ Mostly in the Meangirs of the Greologival Swrvey of Indid,
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Raniganj coalfield, and altogether from the Damudas, were eollectod ; Lt
antil recently they remained unexamined and undeseribed, so that all this
oxcellent®ovidence could not be wsed to eontradiet the incorrect opinions

-
that have prevailed as to the age of the Damudas.
I think it necessary flvst to ment 1011 SOIE Previous papers on 1.LL,
palicontology and geology of the formation under diseussion, to show what A

is the state of our knowledge of the fossils of this series.

The first mention of fossil plants from Remiganj is to be found in Ad.
Brongniart's papers, * Prodrome d'une histoire des wvégétaux fossils'
(1525) and * Histoire des végét, foss! (1828), wiercin is described the
genus Glossopferis.  In the * Prodrome’ we 1ind cnly one species of
Glossopteris as Glossopt, Browniens, Bgh, frowm Avstralin and India,
In the other work® we find o thorough o cf this genus and

i

two varictios of the species distinguished as Glosss Lo widana, Bt
var. o axstralosicn and Glossopt. Browsiene, Doz vav B Tudion, the
former from Australia, the latter from Rapigs:), Duddat . 13 *les this
is deseribed GHossopteris angustifolia, Bgb, from i ccme loul "tani-
ganj), which Mr. Wood-Mason has rediscovered. Tile dis’ =t 4 o0 two
varieties of Glossopt. Browniang according to locaiicy mw opestediy
adopted until Mr. Schimper] at last decided upon disvmgasiz: - them

as different species; in which ‘I go along with him. ‘This author de-
seribed the Indian Glossopieris as Glossopt. fadier, Schimp., restrighi
the name Glossopt. Brownione, Bgh., to the Australian speeies. 1
could prove it again and will diseuss it further

These forms of Glossopteris, as Brongniart described them!
afterwards quoted again by subsequent authors, until Schimper ma
above-mentioned division.

There are also some speeial papers on the plants of the Buordwa
{ Raniganj) feld.

First we have Royle's paper,§ wherein four species of plants are
figured ; these: were :—Fertebraria indice, tovle. (Vertchraria radiata,
tovle), Trizygia speciosa, ., Preopteris Lindleyana, R., Glossopteris
n'rmrnue'.fr.i, R.

*Of these Terfebraric hos to remain ; Teizygia speeiosn 15 a .Eguﬁmr:h
phyllum with the specitic name Trizggia|| ; Pecopt. Lindlegana, It., 15 an
Alethopteris with the same specific name ; Glossoploris danacotdes, 1.

* Hist. des vogit. foss. 1828, p. 221, seq, \
+ Ercngniart writes Hana-gunge, %
% Schimper Traité de Pal. vegét, I P 644, 615, ‘1,

§ Roylo, [ustrat. of the Dotan. e in the Himalayan Mounlains, 1830, Atlus,

Pl 11,
| Unger, Genern et species plant. foss, 1850, p. 71
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is, as everybody knows=, o true Tueniopteris, Bgt, the veins being all
quite free and parallel, and nowhere exbibiting any anastomosis.,
=y What induced Ar. l.'r'l'__\'-._"l" to rmnge this fossil with .E’r'-':-'l,:n’r'.".".-.', 1
.1_"'1'|l'|t'|'iJ[ understand, amd 1 am the more astonished that De Oldham+ should
have adopted his determination. But this Ulossapleris danacoides, Lloyle,
3 is identical with what Iater MeClelland ¥ deseribid as The niopteris danreoides,
also from the Burdwan coalfield. On Plate XV, fig. 1, 1a of MeClelland's
report two specimens are figured, which are however eertaiuly incorrectly
represented (a4 regands the distance of the veins apart), Lut which are
without doubt typical Tenfopferis, Bot. Mr. Oldhom did not mention
these fimures of MeClelland,

The rest of the figures 11 MeClelland's repory ave of no use, as they are
g0 badly drawn as to give 1o idea of the original specimens, Sphenophylivm
trizygin, Ung. (Sphenoph. speciosum, MeClell.) and Pertebiaria alone being
approximately correct ; of Glossopleris aconlis (P, XIV. fig. 3) 1 have
the original specimeps, which in outline resemble Metlolland's fizuros,
but the venation is fotally different.

The most exbanstive paper on the geology of the Raniganj coalfield is
by Mr. W. T. Blanford.§ The author establishes is his report the following
subdivisions of this coalfield :— o

I Upper Panchet group.
LI. Panchet group.
11I. Damuda group.
. Raniganj Series,
b. Iron Shales
e. Lower Dunudas.
IV. Talehir group,
Mr. Blanford has given (op. cit. p. 31) a comparative table of these
oups with their fossils; but From this it can be seen that the sepriration

from a paliwontological point of view is not uite so strict, especially if we
consider that in the lower Damudas|| occur the same Trizygin, viz.,
Sphenoph. trizygio, and Sphenopleris ns in the tniganj group ;9 and
should it hereatter be proved that Sehizoneura, Sehimp, also oceurs in {he
lower beds, tlien it would be comnpletely evident that these
s not far apart in age.  And as I will show further on, I also think the
chir group is to be considered as belonging to the lower Damudas and

subgroups

=) ey p 170

T Mom. Geol. Surv, Ind., Ved, I1. p. 326,
T BRep. Geol. Borv. of India, 1818—44,

§ Mon. Geol, Surv. Ind. 1865, Yol IIT,
I From Talehir in Oris=a,

¥ UM course besides Phyillathecn, Tertebrarin, and all the specics of Glassopteris
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that all these subdivisions ave from o paleontological point ol view to bo
joined into one series, to which the name Damuds Series may hie applied.

This view has been most distinetly expressed by Me Oldham ina .
paper® adjoining My, W, T. Blanford’s. 4

I the same paper e T, Oldham proposes o replace the term * Liow-

er Damuda® by the name © Bavikur group'™ as this term © lower Daru- L
das** wonld involve a group, which should be ellied = wnper Damuda group ;"
which was originally doseribed from the Nvhoadds “ay, but which waa
afterwards proved to belong to quite a difie b L Y »

Previously to this paper by My, Blandoid, w one on the ame
of the several sedimentary beds in Cenin il s s ral by AMr, Old-
ham,§ wherein also for the Damuda Series, [ woich utigan] plants

belong, a discussion is given.
But the fossils at that time were only provisdenalls coam ed and de-
|

termined and only some forms were move rem:h: Hle, such ns Schizoneura,

Sch. Mong., Fertebraria, Rovle, Phyllotheea, vl B lissonteris, Bab.
All these fossils have been ever since in oar W and although

Mr. Oldbham himself 1'L'1'ngulzml the Sehizonenre e 05 characteristic

of the Trias in Europe, and althouzh P.’."rl.r.i'.-"ﬁl'.ﬂ'r-r:.r.-, Bet., is also VEry fre-

1
quent in some Colitic strata in [".1|1'n|1|:,, yob the author velies Huh-l.].' upon the

oceurrence of the genus Glossopleris, Bgt., whieh is also reported from
Australin, nsindicating an analogous age ; and Mr. Oldham m )
this opinion to the last.

Mr. Oldham also states that no Tendopferis, a genns which is s
in the Rajmahal Serics, occurs in the Damiidas.  But as we will se
on, Tenioplerides are not quite rare, as Royle and MeClellan:
alrcady ficured them, and as later they have been found agmng
Wood-Mazon has brought several fine specimens,

Soon after Mr. Oldham’s paper we have another by Sir Ch. Bunbury|
on some fossil plants from Nagpir, wherein we also find some general
conclusions.  Sir €. Bunbury (L o, p. 345) says, refuring to Mr.
Oldham's paper: “ Prof. Oldham is of opinion that the Rajmabal beds are
mezozoie, the Damida beds palwozeie. On this latter peint 1 am not
entirely prepared to go along with him. T still think for the reasouns
already given that the facies of this Nagpir and Burdwan flora is rat
mezozoie 3’ and further on he says, * The palecbotanical evidence is

& Mom. Geol. Surv. Ind, TIL P 197 seq. o 206, 207,

+ This ia the .!:4|l.|]]u‘jr gronp of thi later clussification.

¢ Mom. Geol. Sorv, Tud. TL 1980, p. 200 seq.

§ Alr. Hughcs lias nLn brought some specimens from the Jherrin eoadfield.
§ Fossil flors of Nugpiy; L. J. G, Soc. XVIL Pls, VIII—-XT1L
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From unequivoeal, angd sueh as it is, might be outweighed by the discavery
of a single well marked amd thoroughly characteristic fish, shell or
coral.”

But nothing of this kind haz as vet been found, while on the cont TAry
many more plants have been diseovered eorrobarating Sir Charles Bunbury's

. views*as fo the mezozoic age of the Damudas generally and particularly
claiming a Triassic age for them.

But still the plant remains remained undeseribed and unexamined, and
although since 1871 there have been many unmistakeable proofs of the
mezogoie age of this scries, more than at the time whon Mr, Oldham and
Sir Charles Bunbury wrote on this subjeet, yet Mr. H. F. Blanford, in his
reeent paper on the age and corvrelation of the Plant-bearing Serics in
India, &c.,* could make no use of all the evidence the plants afforded,
and had of eourse to content himself with repeating all that had been
previonsly said,

Of the plant-remaing, which generally speaking form the principal por-
tion of the fossils in the Gondwannz, Mr. IH. . Blanford ropeals all the
provisional names which Mr. Oldham had given,+ and which were most Iy
only generie determinations : eonclusions drawn from fossils not determined

with certainty cannot, of course, be correct: they are mere suppositions
and bear more a speculative character,

After having been engnged to the Bwrvey of India, T gxamined the
greatest portion of our Damida fossils, as faras T thonght it nece ssary to
enable me to publish preliminary notes on their relations and probabile age,

- I will not here repeat all the discussions and results, T will only say
shortly that from the fossils, which are only plant-remaing, T endeavoured
tao '='I1f.ﬂ.1. that the flora of our Damida Series has its analogics mostly in the
mezozoic epoch of Europe, and especially in the T'rias, although it contains
richly ru||1.'eu:]|.te{l the genos Glossopteris, which also oeeurs i Australin
rmeh' in the lower, !:-ut more numeronsly in the upper conlome; sures,
which latter are certainly also mezozoie. Considering these notes only
as preliminary 1 gave them only very briefly, pestponing all detail for 4
future time.

But Mr. W. T. Blanford has endeavoured to illustrate the relations
from his own point of view, and we find his paper in the same number of
e Reconds as that in which my paper on the lower portion of the
amiidas was published. T need not here repeat what T had o remark

* * () ] Geol. Soe. Novembor 15798

+. Mem. Geol, Sure, Ind. 11,

1 Notes on several fossil flors in India. L oand 1L Flom of Kach, snd from the
Rajmahial Hills in Records G, 8, Tnd IX. 2. HL IV, ¥. The o of the Panchot
group, Dumiids Serics and Talchir group, Ree. G. & Ind, IX, 3,
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but T must only state that 1 felb olliged to esplain shortly in another
paper® what I had omitted in the former ome and postponed for a
future oecasion when deseribing the Dambda fossils. It is of course
only very just that Mr. Dlanford should have written this paper, but.”
I think he will on the other side appreciate all the argumenfs which

I have bronght forward. -

From my paper in the 4th nomber of Vol. IX. Ree. G. 5. J,, I will
repeat some only of the most important points.

To the characteristic fossils, which I had alveady enumerated in my
first note on the Damudas, such as Schizonewrs Goadwanensis, Fstm.
(trinssic type), definopteris Bengolensis, Fstm. (mezozoic type), Newrop-
teris valide, Febm. (triassic type), Gungamopteris cyclopteroides, Fstm,
(mezozoic), Toltzia heterophylla, Bgt. (triassic), I added more paleonto-
logical evidence, consisting in the discovery of—

a. Plyllotheea, in the real sense, in the Raniganj group, by which
the analogy with the Kamthi group is rendered still more cvident.

b. Some specimens of Teniopteris (Macrot@niopteris and Angio-
ptevidium ) from the Kamthis. : A

¢. Some more specimens of Sagenopteris from the Godavari Distriet
and from Kurhurbari.§

d. A new Gangamepteris from the Kamthi beds.

e. A Glossozunites from the Kurhurbari eoalficld.+ 5

1 A Niggerathin near Fogesinca, Bronn, from the South Godavari
district. .

7. A Toltzia heterophylla, Dgt., again from the Kurhurbari coal-
field.+

[ think that these additions, which however do not inelude all That
can be added, will modify to some extent Mr, W. T. Blanford's conelusion]

"sithat the evidemee, which comnecets the Damudas with the Aunstralian

carboniferous rocks is about equal to that which tends to show their
relations with the Trisssic§ rocks in Furope ' and that the evidence of
a mezozoic age will Le still further inereased by the present contribution
to the Flora of the Ranizanj coalfield. The stratigriphical classification
of the Damudas is at present the following :
Damuda Series (not group)
a. Raniganj—Kamti-group (not Series).
b, Iron Shales.
* RG.SLIX 4 . ;
+ Amongst plants bronght by Dr, Stoliczka in 1571 ; others sent by Mr, Whitly

¢ It G. Surv. Ind, IX. . p. 84
§ Atany mte, if the flora dovs net show plainly cniough a Trinssic age, i indicatos

at least a megozoic cph.
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#.  Biaraknr group, with which the

4. Talehir group—is in closest relation. &

Thuz stands now our knowledre of the relations and conditions of tha
Danvidas, in which of course our Ronigan] coal-feld is included.

The flora—the only remainder of former life—of that Damdda scries
will be worked out as a whole later on. But in the meantime B0mE
shorter papers may illustrate certain groups of fossils which are contained
in collections other than those of the Geologieal Museum,

Of such papers the present is the first, and the fossils were collected
by Mr, Wood-Mason.

First of all I will give a list of the fossils found by Mr. Wood-Mason,
then the deseriptions, amongst which T also include short notices of
such fossils as occurred in the Raniganj field, but were not found again by
Mr. Wood-Mason.

I. List or Tiue Fossm Prists BRoUGHT BY Mpr. Woon-Masox
FROM THE Raxteaxs CoalrinLp.

Palmontological System. I;;ri:l-?‘?:iq Living aflinifies, Hemnrks,

I. Eauviseracea:.

Sphenophyllum Trizygia
(Hoyle.) Ung., ...0...[PL XV, 1.3 Equisetacem, Different  from all
| pulwozoie specins,
Vertebraria indica, foyle, ..[PL XV, 3. 1. Equisctacem, Rhizomes ¥ and rogt-
XVL 4. lots.

II. Firices.
L. Sphencpierides,

Sphenopteris polymorpha,i Pl. XV, 5.7.
TR e L P X YIL
-

L. Peeopteridcs,
-

A, Group of Alethopteris
Whithyensis (Schimp. 1560
Pobrm TE56. v s

Alethopt, Lindleyana, If.l:rg.'lu.il"‘l. X7 } ; :l*’mc-ll'fl"ﬂl:i.llg Ajiocis
mun,
- 43
' -
g *
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Heferences

!
tr Plitos Living affinitics Romarks.

Palwontological System. !
-

| .
Alethopt. emp. Whithyensis PL XXL G, Gn. Ptoria ¢ In the form of Peo-
GODPey sensvsanusssns vuan ¢opt. tenuis, Byt

|
b. Type Phegapleris.

Alsthopt. phegopteroides Pl XVIIL Phegopteris  de- (A new form of fossil
gy R e e e S gussata, Blott. ferna.
8 Tarwteplerides. !
Macroteniopleris  danwoides,
Royle gp...oeas v vrennnes Pl XIX. 1, 2. [Acroslichum P Mezozoic.
Pl XXI. 1.
Macrotendopleris 8P, ccanvs|
¢. Twpe Fittarin, !
Gen,—Fulecorittaria, nov. |
gon 1876 |

Palwovittaris Kursi, Fstm. .. |PL XIX. 3, 4. |Vittarin. . New gonus,
4 Fhictyeplerides. |
Fen—Felemnopleres, NOV.
gen. 1876,
Belemmopioris  Wood-2aso-
miann, FSim. o.ose 200000 PL XX 1, 2, (Gymnogrammoes- |
gittatn Bttgh., |[New gonus.
(Hemionitis  cor-
datn, BRxberh.
Pterie sagittada, |

Taddi. |
it I'fu.'|:,rl|'.'.-."--.r.ln"'.rl':l'I
MeCoy, B. ]
Gangamopteris  Whittiana,

folium, BL Neow form.

[ P e ‘I‘i XX. 3, 4. |[Antrophyum lati-

Gennz Glossopterin, Bgt.
1515,
Glossopteris angustifolia, Bgh|PL XXI. 2, 4. |Pteds?  Schizo-
| loma ¥ Txhibiting o mar-
ginal line,

Glossopt. communis, Fetm. .. PL XXL. 4. P |
Genie Sapenopleria, Dgt. | |
1828, | Glossopterda  acaulis
Bagenopterispolyphylly, Fatm. P. XX. 5, 6. P | MeCl

II. Descrirrioys ofF THE PLASTS FroM THE RANIOANS FIELD. °

The specimens brought by Mr. Wood-Mason represent two orders only :
1. Equisetacea and 11. Filices.

The specimens are almost all very well preserved in o dark Zrey
shale, and are throughout covered with a very thin film of coal, the
former vegetable substance, In this respect they differ from the most of
the specimens from Raniganj in the Museum of the Geological Survey,
these being mostly in a light grey rock, and only rarely covered with a coal-

J
;
d
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film. It seems that Mr. Wood-Mason's plants are from a different elay-
baund. -
In I.I'H."' 1.]1‘9L"ri|'lﬁu!1 1}1. the an;:.'i]_-'. I \l."i]l :1]1\';;}'_,1 first ‘HH'HJ;.; thn_..-,_r

“sbronght by My, Wood-Mason, which are mostly figared, briefly mentioning

the other plants known from the Raniganj field.

1. EQUISETACEE.

Fossil Eguisetacea are known to ocenr throughout all the sedimentary
rocks from the Devonian unto the present time. But 1 think this
iz so with the greatest portion of fossils, and has no CONERUENce a8
to the possibility or impossibility of determining the age of a certain group.
There are always certain differences which enable us to use a fossil organism,
although it has some or very close relation in the present world, as a guide
in determining the age. '

Bo it is with the Equisefocew too; cach of the formations has
its peeuliar forms, some of which have more or less perfect representatives
in the living Eguisetum, having a complete spathe in the arficule of the
stalk, while some others have no longer any existing analogues.

As far as T can say the peculiar forms are just in those epochs, where-
in the Eguiselacew are most richly developed, as in the palmozoic and
mezozoie epoch (here especially in the Trias).

The paliwozoie epoch is chiefly characterized by the following :—

a. Culamites, Bet.

b, Asterophyllites, Bgt.

¢. Mucrostachia, Schimp.

d.  Cingnlurin, Weiss.

Splenophyllun, Bet.*

The mezozaic is marked by the following peculiar genera :—

a.  Selizoncure, Sissimp.

L. Plyllatheca, Bgt.

e.  Sphenoplyllvm—a peculiar form.

. Fertebraria, ote.

The genus Eguisctum of the fossil Flora agrees, as I have already
said, with living forms ; and some forms which one takes as Cifamites nre
certainly caste, and perbaps sometimes stalks of other Eguisetaces, 18
well as the lower earboniferous gencra Stigmatocanna, Anarthrocanna, ete.,

:a,

are nothing but forms of Culemites with scars disposed in regular arrange-

ment,

* Sphensphyllnng has long since ceased to be peeuliar to the enrboniferous epoch, ns
we know it from Permian and also from the Trinssic Damgdas.
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I think some of these Celamites-like forms alzo occur in our Damiulas,
but are generally termed Phyllotheea.®

Genus Sphenophyllum, Bzt 1828, -

Plantw herbacee ; coule vamoso, runis alfernmntibus eut opposilis.
Caule primario eragsiore, secundariis tencrioribus, interdum tenerrimis, ad "
articnle tuflatis, costudis, costis non m'#f':*'ua.l.'n'be.!s,- internodiis in longituding
variantibus,

Forris cUNEATIS, sessilibus, plurine in articulis verficillotis, interdum
alio in modo dispositis; in nwmere vaviantibus, nwierym duodecim roring

-

attingentibus ; marginibus loteralibus fntegris, margine exteriore snepins

dentalo aut vorio in mode fioise. ‘
NERVO MEDIO ¥ULLO, sed nervnlis pluribus, equalibus, cx nonnullis

crassinsculiz repetito diehofomis.  Fruetificatio spicacforuis. 4
This disgnosis, originally drawn up for the Sphenophylium of the

palmozoie epoch, I have completed =0 as to make it applicable also to our

of the true carboniferous formation. But later it was discovered in other
portions of the paleozoic epoch also.

Dawsont mentions a Sphenophyllum from the Devonian in Cana- 8
da; I know Sphenophylium from the Culm in Silesia, and ancther specimen
from the Permian, in the so-called Schwarte, in the Rakonitz coalfield
in Bohemia and from Stepanitz near Starkenbach (Bohemia), and, finally,
from the passage-bed between the Carboniferous and Permian in the so-
called “ Nirschan-Gasschiefer” from the Pilsen-coalfield in Bohemiaf ; so
that the genus is now known from all members of the palwozoic cpoch.
But 1t s also known from higher beds,

This genus is easily recognised by the shape of the leaves. These are
cuneiform, sessile in the articulabions of the stalk (therefore in numerous
whorls on the stalk), entire on the lateral margin, bat may be dentate or
incised in various ways on the exterior margin, The veins are also
peculiar : there is no midrib, and although the veins are numerous, they

Danuida forms,
For in general this genus was Formerly considered as characteristic

% In this form the Phyllethecs Lelongs certainly to n great extent Lo Bedizonenre,
&ch. e

1+ Dawson on the Flora of the Devonion Period in Nerth Eastern Ameriea, . J, b
Geol, Soc, Vol. XVIIL, pp. 206—330, Pls, XIT—XVII; and on tho fossil florn of the
Devonian and Upper Silurian in Canada, London 1871, 20 Plates. L

1 Feistmantel, Usber den Niirschaner Gasschicler, ete. Zeitschr. d. D, geolog,
Gesellschafl, 1874,
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Already at that time this author supposed that the lenflets of Spheio.
phallum could have been produced by coalescence of leaves of the genus
.h‘h-.l‘;:u‘l?.'rr_.'.-'.’h-.l"l"ﬁ, just as in Eguisefum and in Sehizoneure, wherein the

ﬁ|::|11||-.-i ar in:1|'1'inl1."- aof the :-T:l'u;][hu.; are [Il'ﬂl]i'l['{"li i.l:h" tho jll[]t‘i;l}ﬂ of .~

several leaflets ; but in the latter genera we find the spathe traversed
by simple veins only, representing the same veins as were in the separate
leallets before these grew together,

In dsteroplyllites also we have undivided wveins in the leaflets.
Sphenophyllvm, however, has repeatedly forlked veins; invariably two oy
more main veins, oviginating at the base of the leaf, are continually forked
until they reach the margin, so that from the two main veins we efin have
as many as 20—30 forked veins reaching’to the margin in one leaflet.

But that which Mr. Williamson three years ago advanced az a seppo-
sition only he brought forward ns an established fact before the last mect-
ing of the Dritish Association nt Glasgow,* saying that the wedge-shaped
leaves of Sphenophylium are merely the result of the conlescence of several
of the leaves of dsterophyllites.

The learned anthor, who at that mecting expressed also his * strong
convictiont that the flora of the coal-measures wounld ultimately become
the battle-ficld on whiclethe guestion of evolution with reference to the
origin of species would be fought out,” will certainly exeuse me, taking
cspecially our Indian Sphenophyllum into consideration, for entertaining
some doubts as to the close relationship of Sphenoplyilum and Astero-
phyllites in the above-mentioned sense.

As our figure (Pl XV, Fig. 2r) plainly -]uw.- the veins of our Spheno-
phyllum pass out as two main veins and are forked in a regular way until
they reach the margin. Here no coalescence of leaflets is possible, least
of all of Asterophyllites where the leaflets have only one undivided midrib.

Further, everybody knows very well that the leaflets of <sterophyllites
are linear and attenuated both towards the base and towards the apex, so
that they eould never produce by their coalescence a wedge-shaped leaf,
with the broadest portlon just at the apex as in SphenophylTen.

Our Sphenaply/lum shows this further to be quite impossible by the
arrangement of the leaf-whorls in the articuls, as we always find quite
regularly three pairs of leaflets, of which one pair is smaller than the others.

The stalk also is generally thinner in the genus Sphenophyllum, our
Indian form showing this very mn! antly.

If the leallets of dsferophyllites were to grow together, they would

* I have read the report published in Nature for 21st September, 1876, No. 860,
P 485, the only one which has as yol reached s,
1 Ihidem, p. 456,
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pass oul from the base as @vo or more main-veins and spread ont in the loal
surfnee repeatedly bifureating,
The stalk, which as T have montioned, is artienlated, is rarely striated

~on the surface ; the internodes are of different longihs,

-
-

-~

Ve

8

As regards the nature of this genus and its relations, it was fivst
deseribed as belonging to the Arsifeaceas® by DBrongniart ; Lindley and
Huttont eonsidered it to be one of those plants which in the ancient
world represented the pine tribe of modern floras.

Mr. Unger in 158453 also placed Sphenophyllvm with the Mavsileacene,
while in 15504 the same author ranged it with the dsieraphyllitene,||
placingthis order, together with the Eguisetoceas and the Celantilear,in the
class Calamarieae ; and from that #Hime until Schimper's ¢ Palwontologie
vigotale' appearcd in 1569 wo lind Sphenophylium (as a peculine genus)
generally ranged with the Eguisefacene.

I think it would be guite unnatural to consider it as belonging to the
Mursileaceae, ns there in tlie whole world amengst all the Marsileacens is not
a single form which has more than one leaf-whorl coming out from the
rhizome on a thin stalk, which iz never articulated.

Some years ago, however, Mr. Carruthers¥ endeavouwred to unite not
only dsferophyllites, Bgt., with the genus Colamites, Bet., as leaved branch-
es of it, as Mr. Ettingshausen®# had already done, but alse the genus Sphe-
noghylhon, Dot althousl this last is so characteristic.

But quite recently we have some further investigations aboub this
genus by Mr. Williamsont+ and by Prof. Renault.} 3

The latter author would prove that Sphenoplylium cannot possibly be
an equisetaceons plant, just what Mr. Williamson had attempted to show
in the ecase of Asteraphyllites ; and both these authors would have us
Lelieve that dsterophyllites and Spheaoplylinm ave very closely allied genera
and more closely allied to lycopods than to any other plants. A com-
munication on this subjeet in the above-mentioned sense 1 have in o letter
of Mr. Willinmson {1575).

* Brongninrt, Prodrome, 1828 p. 68, Royle Lo, p 431 XXTX,

t Fossil Flom of Great Britain. Vol 1. 1831-33, pp. 41-44, 86,

1 Bwmopsis plant. foss, ppe 112-114.

§ Genera of spee. plant. foss, p. 69 seqq.

Including Follwanin, Huttonie, Asterophyliites, dunwlaria, ole,

T The L':I'}'i_.llu,_.{.'ll'nil." forests, Gealog. Magzaz, 1868,

-8 “::il]l'I!;u rs matorwissenschaftl, Abhandl, 1851, Flom der Steinkolilenforma-
tion von Radnitz, Abh. 4. K. K, Geol. Reichaanisl. 1852,

4+ Philosophical Transactions, 1874 p. 41 soqeq., Pls. T—IX, -

+1 Bescarches sur ' orgenistion des Sphenophyllum et des Annulazing, Mem. del
Acail. des Seience. Paris, 1870,
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;‘H[I‘-.'m].:.' at that time this author supposed that the leaflets of Spheng-
Pyl could have been produced by coalesconce of leaves of the genus
Asterophyliites, just as in Eguisetum and in Schizonewrs, whercin the
spathes or portions of the spathes are produced by the junetion of -
several leaflets ; but in the latter genern we find the spathe traversel
by simple veins only, representing the same veins as were in the separate
leaflets before these grew together.

In Asterophyllites also we have undivided veins in the leaflets,
Sphenoplyllum, however, has repeatedly forked veins: invariably two op
more main veius, oviginating at the base of the leaf, are continually forked
until they reach the margin, so that from the two main veing we edn have
as many as 20—380 forked veins reaching’to the margin in one leaflet.

But that which Mr. Williamson three years azo advanced as a suppo-
sition only he brought forward as an established fact before the last mect-
ing of the British Association at Glasgow,® saying that the wedge-shaped
leaves of Sphenaphyliuvm are merely the result of the coalescence of several
of the leaves of dsteraplyllites.

The learned author, who at that mecting expressed also his * strong
convictiont that the flora of the eoal-measures would ultimately become
the battle-feld on whichethe guestion of evolution with reference to the
origin of speeies would be fought out,” will certainly excuse me, taking
especially our Indian Sphenoplyllum into consideration, for entertaining
some doubts as to the elose relationship of Sphenaphyilum and Astero-

phyllites in the above-mentioned sense.

Az our figure (Pl XV, Fig. 2¢) plainly w'llcu'.'.- the veins of ouwr Spheno-
phyllwm pass out as two main veins and are forked in o regular way until
they reach the margin. Here no coalescence of leaflets is possible, least
of all of Asterophyilites where the leaflets have only one undivided midrib.

Further, over vhody knows very well that the leaflets of J,L:.ff.l rophyllites L
are linear and attenuated both towards the base and towards the apex, so
that they could never produce by their coalescence a wedge-shaped leaf,
with the broadest portion just at the apex as in Sphenophylum.

Our Sphenophy/lum shows this further to be quite impossible by the
arrangement of the leaf-whorls in the articnls, as we always find quite
regularly three pairs of leallots, of which ong pair is smaller than the others. 1

The stalk also is generally thinner in the genus Sphenoplylium, our
Indian form showing this very evidently. '

If the leaflets of da’:‘tmy.ﬁ_;a’hfu were to grow together, they would b

* I have read the report published in Nature for 21t Septomber, 1876, No, 300, g
. 4534, the enly one which has as yeb reached o, = j
t Ihidem, p, 456,
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form either a dentate npright spathe or an oblong-oval leaf, which, however,
would also be upright in thesmanner scen in Eguisefum and Sehizonenra,
In the latter genus there are gencrally two spathe.-portions, which are
oblong-oval and contain as many distinet simple veins as leallets have
grown together; in some ecases we see the leaflets separated again by
dehiscence, but they could never produce anything like the leaf of
SpheBoplylium, in which also the forked vejns afford a chief difference.

I am much inclined to believe that both genera have the sune micro-
ggopical structure and belong to the same order ; but I think it is against all
morphological and biological laws to suppose that linear leaflets, which
are attenuated at both ends and all eontain invariably only one undivided
rib, gould ever by their coalescence produce a wedge-shaped leaf, with a
narrew base and a disproportionally broader apex, and with 2 or 8 chicf
veins, which are repeatedly forked to the margin.

All these relations, together with the much thinner stalls and a differ-
ent fruit-spike, will, as I think, still maintain Sphenophyllum as a peeuliar
genus belonging, with Asteropliyllites, to the same order; but that this
is that of the Lycopodincese, must, as 1 think, be thoroughly proved#
biefore one can draw any conclusions.

But for the present T think it is better to leave them both in the
class Equisetaceae, when following Schimper's system, we have :—

-
-

Class :—Eouiseraceas+
Order L.—Equiserear, true horsetails,
LEguicot eum, Linnt
Sehizonenra Schmp.§
Eguisetides, Schmp,
Phyllotheca Bgt|
Order IT—Cataymanteas.
Calamites, Suits.
Astevoplpliites, Dot 9 .
Fruit-spikes,
Sphenophyllum Bt
Aunulapie, Bet.,
Schimper does not mention the Sphenophylfuin from our Damiidas
t all; and his diagnosis, therefore, as referring only to the palwozoie

* While this paper is passing throngh the press, T have heard that Mr. Stur of
Vienna proves that SpAewsphylium cannot by uny possibility be a Lycopud.
1t The Indim forms are spaced.
1 None in Damudas ; oné species in the Rajmahal Hills,
- § Very abundant in the Raniganj group and i Triss in Europe,
| Very froquentalso ift Italisn Oolite.
¥ Behimper uscs Calumocladus, Schimp,
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species, 15 not quite complete ; and henee it is that he apeaks only of forms
with complete leal-whorls in which all the lesllets are equal.

But from my moro complete diagnosis is seen that there ecan be i :
distinguished two groups as regards the arvangement of the leaves. 4

1. IWith complete whoris.

This group would include the palwozoic forms.

2. With facomplete whorls.

In this I place the Triassic forms of our Damidas. A caze ana-
logous to this we will Ji.ull in ;'"ﬁ.-.'t.-'.:y].frra's, Bgt., wherein the bi- and tyi-
pinnate fronds belong to the palaeozoic epoch, while the single-pinnate
forms oceur in the Trias.

oy

o

SFUEXOPHYLLUM TRIZTGLY, Ung., Pl XV, Figs. 1, 2, 2a.
1839, Fiizygia speciosn, Royle, L o. p. XXIX, p. 431, PL 2. 1. 8. -
1544, ——ono—— Unger Synopsie. plant, foss, p. 114,
1850, Spdewnph, apeciosim, MeClell,, Roport, p. 64, PL XIV. £. .
L1550, Sphenoph, trizygin, Ung., Gon. of. sp. pl. £ pag. T1.
1860, Spheaophyifvm, T, Oldham, AL G. Surv. IL p. 316.
1563, Trizpgin, W, T, Blanford, Ranizgani coal feld AL G, 8. Ind. IITL, p. 31
1876. Spheaph. Trizygie, Felstmantel, Notes ole., Ree, G, 3.7, IX. 3. p. 70,

Canle articulato, tenervimo, fuctunnte (7) ; foliis senis in articulis,
totum cerlicillum haud formentibus, sed uniladeralifer in tvie paria dis-
positis ; pare swaring longissimo, fmo brevissimo winimogue, medio medio-
cri.” Foliis obovato-oblonge cuneiforailus ; SERYO MEDIO FULLO, nereulis
crebrie nequalibus EX DUORUS primerits vequlariter dicholomis.

Stalk artienlate, very slender, floating () ; the leaves by six in
each articulation, not forming a complete whorl, but disposed on one
side of the articulum in three pairs; the uppermost pair the longest,
the lowermost the smallest ; the leaflets oblong-cuneiform, ; no midrib,
but th® veins numerous, equal, regularly dichotomous out of two chief
veins,

Of this interesting species Mr. Wood-Mason has bronght several nice
specimens, of which 1 figure two, to show the different sizes, the lower
leaflets being mueh longer than the upper ones.

The collections of the Geolos gical Survey contain ul-n:- a great man
specimens of this species ; and ater figrres will be given in the * Palwont
logia Indiea’.

This species was first diseovered by Mr Royle and fipured and
mentioned as Trizygia speciosa ; with this name we find it still in Unger's
Synopsis (1545) and in the Mem. G. 8. India. But MeClelland in 1850
and Unger also in 1550 placed it with Spheaoplyllug, Bgt., the former
keeping the older specific name, speciosem ; the Intter substitubing drizyyia
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for i, which I sdopt oo, as it shows that the species belongs to the genus
Sphesoplylliam and las the leaves i theee paies (feizpgde), while it at the
same time reealls Royle's seneric nanwe.

That the fossil wnder diseussion belongs to Splenophyllia cannot, 1
think, be doubted, as all the chavieters of the stalk and of the leaves agree
will,

dlut it has a very chareteristie peculiarity in the leaves, whicl is con-
stant in all specimens hitherto found: it is that there are.in all speei-
mens only six loaflet® in cnch articndumn, {m'millg three pairvs of different
fengihs amd sizes, armanged on one side of the articulation. The Teaflets
are entire ; the veins are very numerous in the broad portion of the
leaflets ; they begin as two main veins, which are forked at almost erjual
distances dichotomously, until one can count 18—20 at the apical marsin ;
some of them, especially these on the lateral margins, are continued
undivided after the seeond or thind fureation.

By this condition of the leaves, our species differs totally from all
paleozoie forms, ‘and is not at all. opposed to the view of a mezozoie age
for the Raniganj group ; and thus the division of this oonus into two
zroups is quite justifiable.

But thers is another circumstanee which renders this fossil important,

It was formerly known only from Raniganj, and MeClelland's Epeei-
mens came from that loeality. Dut later it oceurred also at Talehir
(Cuttack) in Ovisea, in a dark spharosideritie shale.  These beds near Tal-
cliir and Cuttack had hitherto been ranged with the lower portion of the
Daniidas or the Barakir group. "

The specimens from the Ranigan] and Darakwy group represent the
asnie speeics, only in the latter they are generally of slightly smaller size.

We have, therefore, in Sphenophyllum frizygie alveady one by pical
species which is eommon to the upper and to the lower portions of the
Damiidas,

Lately Mr. Schenk® dezeribed a form from the Wealden as Meesilidinm
speciogie 3 bat if 1 see aright, this form ako exhibits two whorels of leaves
in the articalations of the stallk, and it would lLave been more natural
to have rangal it with Spheasphyllus, as it is well koown that we known

Marsifeacene have more than one whorl of leaves.
&

o Besides the Sphenopdyllum teizippia, Ung, there are known From
the Ranizaej coalfichl other fmportant forms belonging Lo the Eyuisefucens,
which 1 cannot omit to mention, but of which I give ouly o Few figures,

* Fossile Flora der Wonldenformation; 11.I1J.FIJ!I.L‘.Ig]'.'l.]:]:l]li;:"l.l Cussel, 1871, p. 235,
P, XXVI, Fig, .
41



3L 0. Feistmantel—Contributions fowards the [Mo. 4,

beeause no vepresentatives of them are amongst Mr. Wood-Mason’s speci-
mens, and beennse those from our collection will be heveafter fgured
suflicienilv in the * Palwontologia Indien.'

Genuz Schizoneura, Schimp. 1844,

This very peculiar genus was established by My Schimper®. It was
formerly known only from the Trins, of which formation it is eepecially
characteristic ; Schimpert baving only recently placed the Rhaetic Calamites

Huoerensiz, Hsz.1 in thiz genus as Schizonenra Hirensis, Schimyp. ; so that -

1
this anthor can well zay (L. e, p. 2582), * Le génre Schizonenra characterise
fe Tring of leg conches Riéligue

The species of Sehizoneura known at present are :—

Schizoneura paradoxa, Schimp. (L ¢.), from the Upper Grés Digarré
{ Lower Trins) in the Vosges.

Schizonewra Merinni, Schimp,, from the Keuper near Stutpsart,
Salz-sur-le-Necker, ete.

Schizonenra Hoerensis, Schimp., from the Rhetic at Hoer in Seania,
Salzmtter in Hanover, ebe.

This genus is a very characteristic one. It has an articulated stalk or
stem ; the orviginally separate leaflets ave grown together into a spathe, which,
however, attains a much greater length than the internodes and consequently
bursts generally into two pretty equal portions, each countaining as many
pretty thick ribs as there are leaflets grown together. Owing to the
orizinal form of the leaflets (narrower at base and towards the apex),
these two portions have an oblong oval shape and are always divected npwards,
SBometimes the dehiscence goes further still, so that we find one port ion
of the spathe only entire and the other split into several leaflets, or even
both portions are resolved into leaflets.

In our Raniganj group this genus is very abundantly represented,
especially at Raniganj, specimens from which loeality have been for many
years (16) in the collections of Hn: Geologieal Survey. Dut up to date
neither figures nor descrifitions ‘of 1t have been ]u:l lizhed.

1t is simply mentioned as Sehizonewra in the Mem. G. 5. India.
Lately§ I examined the specimens and found the species identical with
that in the Papehet group. I established it therefore LL&T{J“ﬂWﬁ 1—

* ohimper et Mougeot, Monogr., d. plant. E-:m du gris LJ-erlﬂII, P lﬂ—a]
Tab. XXIV—XXVI.

+ Fal. vegét. 1, p/ 283,

t Hicsinger, Lethen Suce. Supp. 1T, p. §, Tal, XXXVIIL, Fig, &

§ Ree, G 8. Ind, IX, 3§, = G3.

-
=
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Semzoxeres aospwArENsIs,®* Pstm., PL XVI, Figs. 1—3.

1876, Feistmantel, Ree, Geolog, Sury. Ind. X, &, p. 60, :

Trunco avticulato - ramose, cowlet articwlofo, slvinto, variabili allitu-
ding ac lafitudine, foliolis 19—23, plerwmgue duas in parles vaginne eoali-
tis, nonnwaquam efiam liberis swberectis ; foliis (partibus vaginne) oblonge
oralilis, wsque ad 145 e, longis of wmedia in parte 2:5 cin. Tatis ; 7—11
nervos (singulorum foliersw) condiventibus.

On this species T will here make only a few short remarks, as full
details will be given later on, ’

a. It is very closely allied to Schizonewra paredozs, Sch. M., the
only difference being that our species has the portions of the vagina broader
and has therefore move veins (indicating the leaflets which by their
coalescence have formed the vagina).

b, As in Schizoneura paradore the portions of the spathe are some-
times found burst into the original leaflets : and thus we find it in our
]I:ill"nnnj speeies, but more frequently with only the apex of the spathg
split as indication to further bursting ; in our liguves two leallets (fics. 1
and 2.} exhibit this state, and on a future cecasion I will illustrate this
further. '

e, Sehizonewra parmdorais a typieally Triassic fossil.  We may, there-
fore, consider our specics also as Trinssic.

d. 'The Damuda specics is not different from that in the Panchet group,
which latter I have also designated Schizon. Gondwanensis.§

e. It occurs, therefore, in both members of the lower portion of the
Gondwana system, and from this eireumstance I derived the ﬁl:uu.'iﬁ:‘l.u_l'l'ﬂ_‘!.

Jo No Schizonewre is as yot known from Australin]| with eertainty,
and to consider the genns Zewgophyllites, Bet., % as Schizencura, as Mussrs,
T. Oldham*® and H. F. Blanfordt+ have done, would be merely a sup-
position, as every one must recognise at once and that very easily the
greab difference between these two fossils. 1t is also incorrect to consi-
der, as Mr. W. T. Blanford{f bas done, the Australian Néggerathic as
2 Sehizonewra, the two latter genera leing quite as distinet as the two

* I give here only 3 littlo figures as o1l the other specimens will be fignred in Qi
Flora of the Damwds Serics in the Paleentologin Tadica,

T Fofiifere.

3 L.oopp 80, 81, Ple. KXIV—-XXVI.

§ I G. 8. Ind, IX. 8. p. 66,

i T mean from the lower coal-measures, in which marine fussils prodominate.

¥ Prodromne 1528, pp. 118-121 . Streleeaki, Fhys, Dzcript of New South-Wales,
1544,

i M. Geol. 8. Ind. IT, p. 327,

+ Q. J. G. Boe. 1875, p. 521,

1t Bee G, B. Ind. IX, 4.
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former are from one snother s wud 1 think eertainly that Mr. W, I8 Clarke
would be able to distinguish a Naggerathia from o Schizoneura or rvice

CErE

%

My opinion about the Australian Zengophyllites is that it is rather } M
Zamiene, a5 1t differs in itz ehicf characters from Selizonewrt.

This latter has, owing to the eoalescence of tlie leaflets into & commaon =

Lh )

spathe, or after the dehiscenee of the one spathe into two portions, much
thicker veins, the representatives of the midribs of the originally soparate
leallets, and the veins are also wueh move distant and all of erqual thick-
ness, winle Z .'n':'g'n'?j-'.il;'_-:.l'-il."ll'.-'lI:\"}' lins many more veins, which are the venation
of the leaf itsclf, this being plainly rather a single leaf than the result of
the coalescence of several leallets.t

L would consider it as belonging to the genns Zomites, Bet., or perhaps
also to some of the Podosemites ; these gencra ave all mezozoie,

In a paper by Mr. Bronn on the Triassie flom of the Raibler Schicfer,§
m pl. vil. fig, 4, is figured a specimen which is tolerably like the Aust®lian
Zeugaplyllites, only that the veins are a little thicker,

Schizonewre and  Zewgophyliites ave therefore subst antially quite
different, the latter being a single leaf, the former having leaves formed by
eoalescence of soveral leallets, I

Sehizonewrn i3 cspecially known from the Ranizanj field, Jheria
coaltiell, but almost in the same alundance also from the Newbudda valley
(upper Denwa valley near Barkundum). Tn the flora of the Damtda

group many specimens of this genus will be fizured,

- Geonus Phyllotheea, Det. 1528,

1828, Drongninrl Prodrome, 1528, e 151,

The systematic position of this genus iz, as 1 think, in the Flyuiselaoene,
as the Jeaf-spathe Irl'.ljll]j' indicates.
abiout 1f;, ¥

I do not sec anything uncertain

The most charaeteristic forms of this genus are known from the Ttalian
Ouolite,

* From specimens which T have seen from Anstralin T hoove salisfed myeelf
that the Australiaon Naggeeathis is cortainly o Neggeeatiin in the sume y
Hiskipiy Tunb, Behimper considors Zugophyfites (o To o Cavofeitecir,

T In omy mote on the Danuda Flom, 1 G 8. Indiz, EX., 3, g 69, 4 linos from
bielow, after the wonls * g o belomer also to Sck izt
Mr, Oldhum™ lavo Teen omittol, ax can be s

BUILEG Q8 ﬁ'uﬂ;.

Ehie words # seeording e

citt from the following sentence, whepedrss,
I pliindy say * that 1 do neb know noything lik:

s Sredizononea feom the lewor cuil-stoaty
- Australi,' \
§ Bbreluezkd, 1 el pe 250, 1L VL 5.
§ N.oJabiel L Min ede, 1858,
[l Ehamus 'Lf'. =, ]':1{'.-1--:. lix

rolfia

™,

Wl i |.-.’|.ﬁl1,_ S T S PP 7='Ji'll_,"r||'.l|‘l|ﬂ'rlril|lll {a "T"-'*lﬂ"'
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The first specimen was deseribed by Ad Brongniart,® from Aus-
tralin g it whe the Phyllofheca eustraliz, Bat, 3 Inter, Alr, MeCoy added the
Phylioth. rapmosa anel P Ifoolerit which, lhowever, =cem not fo he

™ different.  Subsequently Sir Ch, Banbury deseribed the Phylledl, indica
from the Nagpur Distriet, and later still Mr. de Zigno§ described complete
specimens from Ttalinn Oolite.

No forms like these are known from true coal-mensures anywhere,

This genns has, therefore, its analogues as well in the upper Australian
eoal-measures a2 in the ltalian Oolite.

The Australian  Phyliothees resombles the Ttalian forms most wonder-
Fully.

From India the real Phyllotheen dndica, Dunb, was formerly only
Enovwn from the Wmnthi sroup)] (Nagpir district).

But only lately T suceeeded in discovering a specimen of Plhyllo-
theee, Bet., in the real sense in our Raniganj collection ; it is identical with
the Ramihi species, and is further evidence that both these groups Leloug
to the same horizon.

Although our Phylletheca at first sight scem very near some from
Australing, they ave vet distinet from them in the mode of formation of the
leaf-spathe in the arficnlr ; our specimens having gencrally much thinner,
anil.therefore more numerous leallets, which are not grown together info
so lomg a tube (spathe) as in some of the Austealian specimens, the leaflets
of which aro generally broader: in which respect they agree more with
those from Italy: the spathe is also longer.

L

INcERTE SEDIS. .
Genus Vertebraria, Heyle, 1839

PL XV, Fig. 3, and PL XVT, Fig. 4.

Amongst Mr. Wood-Mazon's specimens is also nomerously reprosented

that formy which is 50 eommon throughoot the whole Damida Series, and

which was first called by Iloyle Ferfebrario, but the true nature of which

ha= not Leen satisfactorily made out to date,

D). Royle® mentions this fossil only, without any deseription.  He dis

tinguished two specics, which T do net eonsider to be different.  The
one ealled Perfebe. fndica 15 the more conumon fype.

* Prodrome 1828, pp 1745, 102,
J + A, and M. N, H. 1847, pp. 153-157.
. 1 L 4G Soe XVIL p 265, e X, XT.
§ Flor. furm. Oalith, 1856—1805.  (Only these fascicles are in my hands.)
/ | Alost of the othoer e imens which ave mentioned from clsewhore ag J hyllatheca,
P eapecially from the Randgang ficld, dad which represent mostly stalks and stoms, bolong,
nz T think, to the genuns Sebi sgrcir, Schimp., 68 ui-.m. portions, the roal Phaffathecs; Ligt.,
Leingr mther mare.
8 1lustr. Bot, ote. Him, Mount, 830, o 200 TLIL, 102, 8, 4. 4.
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The first disenssion of this genus we find in MeCoy's paper on the
fossil botany and zoology, &o. of Austmlia,® wherein the anthot especially
deseribes  Vepfebe, Awstralis, MceCoy, which is something like toyle's
Fertebraria padinta from Indian. DBut as boih speeics were founded on
very insuflicient materials, and as the figure in MeCoy's paper is the quly
existing one, it would be rather hazardous to deaw any conclusions; and
yet generally the Australinm Ferfebrarie has Loth by BMr. Oldbam and
by Mr. W. T. Blanford been taken as identieal with our Indian one.t

MeCoy comsidered his specimen to be very near to the genus Spheno-
phylluin az a form with very short internodia, so that the leaf-whorls are
very approximate. I is true that it looks at first sight a little like it, but
1 think it to be altegether an accidental preservation of the common form.

From this consideration Mr. Unger quoted the forms of Vertebraria as
Sphenophylliem ; and from this consideration of MeCoy and determination
of Unger I think it has happened that there is mentioned from Australia
also the genus Sphenophyllum, no specimens of which have ever been
deseribed or figured from that eountry.

The next discussion of Fepfebrapin is to be found in Bunbury’s paper
on the fossil flora of Nagpir,i wherein the anthor speaks especially of his
figure 1 ¢, Pl XL 3, of which he plainly says that it cannot be either
Sphenophyilum or any one of the dsterophylliteas, but that it appears to
him rather to be the roots of some large plants, and so he eoncludes—

* On the whole, then, Iam of opinion that the branched specimens from
Kamthi, which have heen taken for Ferfelrarin were the roots of some plants,
possibly of Phyllothece,§ Bgt., that they had probably a woody central axis
of small diameter, that between this axis and the outer coat or rind there
was a hollow, traversed at irregular distances by incomplete partitions, which
connected the outer cont with the axis.

“The unbranched specimens were most likely also fragments of root,
though it is not quite so clear.” This is the extent of our knowledge of
this peculiar genus,

I think I will presently Le able to make some further remarks about
this genus, especially about the unbranched form.  Such specimens are well
represented in Mr. Wood-Mason's collection ; they arc mostly preiiy
large, but some of them are Lranched too, but in a way other than in the
specimen discussed by Sir Charles Bunbury.

* A. and M. N, H. YVol. 20, 1847, pp. 145-147. ¢

T I have a good, protty Inrgo specimen of Fertebraria from Anstralin (Bowenfolls
upper cosl-measures) before me which is totally different from our forms,  As yel Fer- x_
febraria is quoted only from the npper conl-stratn,

1 Q.. G. Soe. XV, p. 335,

§ In Bagpar it is very likely so a5 there Phyffathess (in the troe scnse) ocours
plentifully, while in the Raniginj 6214 it ean belong to another gonns,
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The most instruetive specimen is that which 1 bave fgured (pl. v,
fig. 3.), and it will be sufficient first to discuss this,

It represents a thickish stem with a branch passing out of it

The stem appears at first sight to be of the same kind as Ioyle's®
Fertebraria indiea, but our specimen has the * middle axis,” if one can
so el it, broader.  The whole sten shows the seemingly irregularly disposed
¢ breakings' on both sides of the axis, but o closer inspection shows that
they are not so irregular.

The only difliculty of ohservation is that the specimens are generally
very much erushed and have the outer coat destroyed, but the one under
discussion is better preserved than most others.

The most important peint about this speeimen is that the whole surface
1z regularly longitudinally ribbed, in_ the snme manner as the fossil Celemites
or Eguisefum ; the ribs are rather broad, on the average about 2 mm.,
and are separated by thick lines (or very thin ribs, as one may call them},
in the same way as is seen in some Cilamites of the coal-measures.

The ribs are in general continuous over a long portion of the stem,
but on some of the *breakings' there are apparently interruptions of the
ribs ; the ribs ending regularly in the ¢ breaking” and the next ribs beginning
again independently.

Thiz reminds one very closely of the formation of an articulation in a
Calamites or, indeed, in the Eyuisefaceas in general, and I consider it as
representing an articulation. Our figure (pl. xv, fig. 3, a. a. a.) cxhibits
these relations very well,

So for they would agree completely with Calamites or Egni.&:aﬁum, and
as regards the breadth of the ribs, mostly with some of the Triassic forms.

In these arficulations the ribs do not alternate, as they gencrally do in
the carboniferons Calemites,t but are arranged as they almost always are in
the Trinssic forms. :

From what I have said about this stem, I am quite certain that it
belongs to the Eguisctacene or at least to some order in which the Cuelamifes
must be placed ; which is shown by the ribbed surface and by the artieula-
tions, Dut how to explain the *‘breakings’ of the stems? They are not so
irregular as they seem to be atb fivst sight.  Omne thing is certain, that the
articulations which I have observed on our specimen are just in the ©break-
ings' ; perhaps this genus was very fragile at the articulations ; but Siv
{,harlt.s Bunbury's l:#puﬂh:* is could be right too.

Yet another cireumstance must be mentioned, which is of importance
and could partly explain the *breakings', Our specimen is also branched ;

*LePLLL
t In the true Carbonifercas I know of only one instance where-the ribs do not
alternate ; it is in the coal formation of Silesia,
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bt the bmneh does not grow out from the body of the stom, being

inserted inoan artienlation, orat Teast ina* breakine®, amd being joined to the

main stem by an articulating surface (pl sy, iz 30 b o the same way as in
Calamites, and in the Eyuiseto, fossil and living, The beanch shows the - ;
same stroeture as the main stem, a central axis (¥), the “breakivgs” amd :

the strintion of the surfiee. -’

q euppose this insertion of branches by a special articulation could pro- -~
duce in a’ corduin way of preservation foldivgs or breakings similar (o
those geen in this specimen,

But =il something must be considered. Tt is known that the vhi-
zomes in living FKguisete ave constroeted in nearly the same way as the stons
ghove the surface, but that, “when they dey, they contraet and shreiuk
in differént degrees.  Our specimen could very easily represent such a
state of things.

Anotlier speeimen of imporbance is that foenved on pl. v, liz, 4,

It is a thin, compreszod stom, which is preserved with the surface, as
1o axis is visible, but the charactervistic ‘ breakings' and contractions are
pretty well macked, so that aelidy can deny its being a troae Tertebrariv,

Itovle ; but what is interesting in this specimen iz, thab the * breakings’

anid eontractions are quite reeular, corvesponding with the arbicunla and
internodes of equisetuceons plmts.  One can count 9 internodes and
therefore § articula, which are pretty much of the same longth, The
articnln are well marked by a constrietion and a “breaking® in both adjoising
infornodez.

The surface is smooth, but on the right side (of the figure) of
the original specinen are 2een in all the internodes several ribs, which seem
to be interrupted in the place of the constriction, and thus to Form an artica-
lation similar to that which I have already described in the other specimen,

1 ean therefore draw, as regards the specimens before me, the following

conelusions :

1. Vertebraria was most probably the rhizome of @ certain equisctace.
ous plant. ¢
2, 'This is rendered probable by its very frequent occurvence through-
out all the strata of the Damuda series in an almost unaltered appearance—
further by the reralar striation or ribbing of the surface and the partially
preserved articulation.

3. Some of the * breakings may have been produced by the insertion
of branches in the articalations.

4. What now about the relations ¥ there we are oblized to suppose
that they belonged to some frequent plants,  Here in Raniganj it is very i
casy to find the conneetion, where other equisctaccous plants are so
frequent, especially  Sehizoacura, Schimp, to which most of the stems
kuown here as Phyllotheen belong, as T thiok, as stalls alove the surfaee,

"~
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1. FILICES.

The remains of forns in the Damudas in genoral, and in the Raniganj
beds in particalar, were up to this {ime no rvarity, on the contrary they
oeearred pretty frequently as régards specinens, but as recands vari
of forms they must be considerad to have been very poorly represented
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For ouly the genus Glossopleris oceurred alb all feequently, and this
wits the only fern formerly regarded as of any importaies; Deeansesthe
other fl.":'lll-‘\ WU of TArST OUENTTLIIGeD,

But now we know that even mmongst the older collections were other

forms of importance, to which last year two others were added from

Kurhurbali ; and thi= year” Meo Wood-Mason has sdded o good number

of tnterestine forms, all of which bear o mezozoie habitus, Theriopleris-
like forms and ferns with net.venation predominating.
Thie studies and works of the most illustrions palwontologists have

shewn that the floras of the different epochs have in general speeial and

. distinetive chnracters, althouzh these may not be so strictly limited as in

the faunaz, and although transitional forms are ve® often met with,

Thus we kuow that the coal-period in Europe and Ameriea, and the
redl lower eoal-messures in Australin (Port Steffens, Swith's Creck, cte.),
have their own fora, which is characterized by certain Eguisefmivs, and
amengzst ferns ezpecially by the Sphenopterides, troe Newroplerides, prevalent
Alethapterides, Lepidodendron, Cyclostigme, Sigilluria, Stigmaria, ete,
Furms with net-venatwon ave rave, the troe Dictyopteris and Leachopteris
being nearly the ouly forma of this kind and Zieeniopferis being rvave.

The mezozoie epoch, however, iz especially marked by these forms with
netvenation—forms gencrally different from the gencra mentioned above
fromn the true carboniferons: we lnd Segenoptecis, Chedvoptoris, Clathiop-
fevte, Ctinplupleris, Ganpamopteriz; more numerous Cyexdeacene ; fre-
gquently the order Freniopterides, of different types; amongst the Pecop-
ferides we tind cortain forms, of which many can be united into one group, of
which olethopteris IWhithyensis, Gipp., may be taken as the chief veprisens
tative 3 and we find on the whole more nunerous forns allied to living genera.

This, however, does not exclude the possibility of a genus like Glossop-
feriz having existed in Auwstralia at o time when enrboniferous mirine
animals lived.

The ferns which Mr. Wood-Mazon has brought are for the most part
of such a nature that one can point with probability to their living allics.

I will not here speak more fo detail of the ferns, as T have entered
Fully into the subject in my Kachand Hapmakhal Qova in the © ‘aliwontologia
Indies,” and will only indicate the palwontological order of ferns, in which
will discuss them ; the best amd latest systen is to be found in ﬁuhiulir{:r's
Palwontologie viégétale’ and is as follows ;—

Order 1.—~Sphenopterides.
S b
P
o IV —Teaiopterides.
w  Ve—Llictyopiorides.
Genery adhae viventia, cte.

— ,‘rr.r't{:'r.ril teridos.
._ijﬂ-'i'ﬂi.fr#'r'f-d{'ﬁ-
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OF these last L mention heve only the onder Gleteheniacene, which is
represented in the Rajmuahal Hills.

OF these onders, 1, 111, IV, and V, are represented frequently enongh
amengst our Raniganj fossils, iF we consider that the mezozcic epoch as a i
whaole, l."!-]'-l.‘\'i.'ll.]"l-‘ the '].I1.'i.:l'=, wis rathor RS 1 I-u,'1'|p;€, ek [oorer than the

palwozoie epoch ; we see, in Europe, that in The Trins, in comparison with

-
-

thie Permian and Carboniferons rocks, the Torms are rather rarely represented.
And so it is in India; and T think this eirvemmstance, that is to zay, the
poverty in variety of forms, toethor with the very frequent cecurrence of
the genus Selizomenme and such characteristic fossils as a single pinnate
Newropteris (which is a Trinssic type), the genus Foltzin with 2 specics,
Albertin, ete., con be usedwith far greater effect to bring our Damuda flora
into contrazt with the paleozoic florn, than the rarity of Cyeads can to
indieate o bréak between the lower and upper 11|_'|'|_'1_.i|_|1'|_ of the Gondwann
system, both of which arve closely allied by the mezozoie habitus of the

tlors in general

In Australia the lower coal-measures with provailing carboniferous
nuring animals must be taken as of that age, although some plants oceur,
which become more developed in the upper coal-measures, where only a
flora is found which is not contrary to the supposition of @ mezozoic age,
although it cannot be well compared with our Damuda fAora.

When I eaid that orders I, IIT, IV, and V; are especially represented
amongst our ferns, 1 should have explained that these sare enly palwontolo-
gical orders, which, bowever, are as well founded on certain characters as
the living ones.

Botanists, it is well known, use the fructifieation, besides the venation,
a5 a chicl charncter in establishing their orders and genern. The former,
however, being rarcly found in fossil plants, the palwobotanist is obliged
to use other constant characters, of whieh the venation and the shape of
the leaf stand in the first place, and henee it is that in the same fossil genus
(for dnstance, Peeopleris), we may find represented several living genera,
which, however, cannot always be recognised, as only in a minovity of
specimens 18 the froctification preserved, while the typical venation of the
genns Peeapteris will always be found indieated. The same we find
amongst the Tueaiopterides, Diclyopterides, cte,

AMr. Ettingshausen® published in 1565 a valuable work on living ferns
which iz written for the special purpose of showing to what living type
fossil ferns can be ‘referred or which living forms are analogues of the
fossil ones.  In the present paper 1 shall bave oceasion to refer several
times to this work. ™

* Die Farreokeinter dee Jolewell ele, nach dem Flichenskelet Learloilet ;. Wikn
6.1 x
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1, however, think it is much better to keep them with Sphenoptoiis too, and
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Orider SPITENOPTERTDES (emw.)
This onler is especially developed in the earboniferons epocl, where we
il Forms with leaflets and fromls of the most different shapes,
« . The following genera have been distinguished—
Sphenopleris, Dt
Lymenophyllites, Dgk.
Trichomanites, “_:,:l..
Sehizopleriy, Dot

But there is no great difference between Hymenaphyllites and Tyicho.
saatites, and we already find in Mr. Geinite's * Steinkohlen Dentsellands’
some Trichomeniles vanged with Iymenaphyllites, also Schizapteris placed
with the Sphenoplerides. With this T perfecily noree, as I will show
further on.

D Stur (in Vienna) for a long time considerved Schizopleris as belong-
ing to the Newropieridens.

The Sphenapéecides have as their analogues in the existing dlomn
the geners Gyanopraaie, Notochloens, Cheilanthes, Dacallia, Dicksonia,
Aietmia, ete.

Schimper, in his © Palieont. végét.’, used these living Affinities to form
as many subgronps of Sphenopleris as there ave names of living genera
analogous to it, as follows ;—

Sphanoploris Gynnoqrammides.
Sphenoptoris Notochlnenides.
Sphenopteria Cheilanthides.
Sphenopterie Darallioides, ete.

Everybody will acknowledre this to be very veasonable, but it has only
{his ono faalt, that one 12 not .'lli'.':ll'!.'zi abile 1o :H.—:Liu_f__:l.li.uh all the elwi=ietors
by which a speeies should be ranged with & particular suboegus.

Schifiper distinguishes also a Sphenopteris Trichomanides and Hywe.
:-:-:rp.-ﬂ:ﬂﬁ.:&-x, which, however, are not fartfrom ecach other, and which are
better ranged with Hymenophyllites, Gopp.

For Schizepteris he establishes a new genus Rlacophyllum, as also
geparates some types formerly referved to Sphenoteris amd plices them in a
new genus Shacopforis, Schimp,

But some of these are {'l:rE:Lil.ﬂ_'_l.' Sxﬂﬂf‘ﬂﬂjlfr'ﬁa‘n’, n][hough Ale, Stur 1 a
ricent paper® again uses this namo and plices it with the Ophioglosseae.
following  Mr, Schimper, to make a spociul sul.vl__.,rruu}n‘nl:' Sphenopteris,
as they show a great affinity with this Tossil genus and one otherwise
wonld conseigrently have to place all the others in the living Eamilics also.

* Culmflora des Alihrisch-Sclilesischen  Duchschiofers, Abh, der K, K. Geol,
Reichsanstalt in Wicn, 1575,
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These have nothing to do with the Ophioglossear ; 1 would mention only
t!]._! twin 4_'-.|'|'1|.;||_gi_|_'|lhrl,l¢':"‘ :-'|_l|_'|;‘ik":'\ _i'f.frrrcvyhrfs .'Ia"rrfh‘lflrn'.'-:{ and .ll.?l'l.rﬁ'{.'ﬂj.'fr'j‘!'.?
Rohonitzensis, Stur; the former is o rveal Sphenopteris, the other is
portainly & Zemiene belonging to the genus Ndggerathie and has .L'lr{.'.l"l'nf
been deseribod as Naggerathia inferaedio, 1. Fstm, =

Some of those, however, which ave placed in Rﬁm'ﬂ}ﬁu'r‘\‘ with the
other types of Splenopferis arve indeed different, and they should never be
placed with them ; they may have theiv aflinities in the Ophioglossene, as
T will show especially on some speeimens from Australia from the real lower
coal-measures which certainly resemble Bofryeliwm in the shape of the
]1..':1"-1‘5.

From the Raniganj coal-fell no Sphenopterist has as yet been
deseribed, and 1 have not met with any specimen. with certaiunty.,  Amongsk
Wood-Mason's specimens, however, are several, which on a closer exami-
nation turn out to belong to this genus.

(ienus Sphenopteris, Bgt. 1828,

1838, Drongninrt, Hist. d. végot. foss,

1541, (_:l.-'l-‘l’ll rt, Gatt. foss, Pl 1. p- G7.

1850, Unger, Gen, ot Spec, plant, fosd,

18548, Gionite, Verst. der, Sichs. Sleinkohlonf.

1869, Schimpor, Pal. végot. L.

1578 Feoistmantel, Zeitech. d. . g, Gesell, 602, seqi.
1676, Feistmintel, Rajm. Flora. in Pal. Indica.

SPIESOPTENIS POLTMORPIA, 0. sp.; Ple. XVI, Tirs. 5—F & XVIL

Fronde teipinnate ; vhachide primovie et secwnidoria Inte alati ; piiiis
alternantibus, sul engulo sebrcelo e vhackide privarie cqgredient ifas ; dola in
Jrowle diffeeentibes ; superioribus semel pinnalis, pinnelis solwm poula
sinualis aut lobalis, allernantibnsl ; mediis lowgiorilus, clion gemel pin-
aatis, awl pianulis distinete lobalo-ineisis ; dwis longissimis distinele bi-
piuaatis,§ pinnulis pinaatis, longioribus ; pinaulis earum pinnularam den-
ticwlatis ; wereis pinaelesn privaciis e vhechide plnnerem eqgredicndibus,
servos  secundarios in lolos awd pinnulas (pecundi ordinis) emitfendibus,
Jurcalis.

There are several specimens, which gave me the idea of this form.
One spectmen especially, portions of which are figurad on pl. xvi,
. 6—7 shows the characters of this form plainly. -

* From coil-moasures in Bohemia.

+ Mr. Oldheon, Mem, Geol. Bory. Ind, TL, p. 32, mentions, it i teue, the genog
Sphesdpteris, but no spocics is nomed and no discussion nor sny procise Weality is given,

20 they are thronghout,

§ "Lt frons hoe woldo tripinnta,
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The upper portion of the frond (plxvi, e 5. iz only Dipinoate, the
PpRer ] y: 11§ 1

pinnae have pinnule which are only a little Tobed ; in fhe middle portion the

piinnle are longer and more deeply lobal, and we can call them pinnatitid ;

—_ the lowest are the longest, and arain distinetly pimwate, and these second

pimulie are again a livtle denticnlated.  The veius of the pinnule pass oub
from the rhachis of the pinne and sond up the branches to the lobes or
mto the sceondary pinnuke and there they are forked:  The pinnula have o
peenliar armangement on the pinna: only the lower ones begin with a
pinnnly in the anele of the chief thaclis and that of the pinmee, while, of the
upper ones the first is pretty distant from the chicf rhachis,

Dot the clief rhachis and vhe rhachiz of the pinme ave broadly winged,

These three different states of the frond T observed in one case on one
specimen, while in others T found them separated on different slabs,
But with the assistanee of that one specimen, all ean be referred to the
same species; from this different state of the pinne and pinnula in the
several portions of the frond I have called the specics ® pelyuorpha.”

Of the other specimens T have fizured some portions on plate zvii
which plainly show the various sizes and shapes of the pinnulee.

This fern has some analozies,

First 1 must mention MeClelland's Pecopé. afiiniz, (Report Geol. Surv.
Pl X1LI, Fig. 11 1) As far as one can judge From the bad fGgure, there
pasz out from the rhachis of the pinna o pretty strong midyib into the pin-
nulie (of the fivst order), and from this mideib a secondary vein passes inlo
eich distinet lobe of the pinnula (indieating pinnula of the second order), and
here the secondary veins are forked. This agrees quite well with the chareter
of the nervation in our Sphensplepis polymorphie, especially in the larger
specimens, and I have no doubt hut that this Pecopleris affiniz of MeClell.
with great probability belonzs to the same fern. The inspection of the
original specimen, which will be liter figured again, confirins my view.

Amemest other fossil forns, our species can by compared in some: wiy
first with that form which was originally desenibod as Pecopderis alafa, Bet®
from the Hawkesberry bods in Australia, but which Jater was mnged with
Sphennpteriz, and recently by Sehimper with Sphemopleris Hyuenophyllides,
Schimp.  Our species has in common with this the broadly winged rhachis
and, besides this, the shape of the upper pinme, but the lower pinne cannot

" be compared with ours, the secondary pinnula being not so denticulated,

Both these species may in the younger states be pretty similar, while differing

/fin the older ones.

Vi

The lower pinnuke of our fern resemble rather those of the Peeopleris
athyriotdes, Bgt., ¥ now b};.ﬁx nopteris athyrioides, Bgt. sp., from the Yorkshire

W prii . vEgdt foss. p. 361, pl. 127,
t Leopl 125, £ 5
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Oolite, only that this latter specics has no winged rhachis. Thus, our
Fern prosents some points of resemblance to mezozoie forms only, although
it ciannot be wdentificd with any one of thew.

gne #pecies occurs also in the Barakur group at Talehir (Cuttack)
1 Oriss,
Order PECOPTERIDES (ex.)

An order which iz the most Frequent in the whole fossil flora, hut
everywhere are represented certain types and Forms which ave chavacteristic of
certain strata, althouch the relations of all to one another cannot s denied.

I the existing Nora we find analogues of the Fossil Pecopterides amongst
the Adsplenineeae, Adspidiveene, Aerostiphacene, and true Plerides ; therefore
in genoral amongst the Pelypodincene, tribe Polypodene.  Only incases where
the fructification iz preserved, can one determine the family more exactly;
in other ¢ases we can judge only From the venation and therefore only gener-
ally. By thiz procceding of course it may sometimes bappen that forms of
the same lving genus are taken in the fossil llora as different as long as
the fructifieation is unknown ; T may mention for instance the earboniferous
Alethiopte rigSerti, Bet., which is certainly a Pleris, anil, aEain, Lonelopleris
rugoss, Bet., which in form closely resembles Alethopteris Serli, only that
it s o net-venstion ; but we know that in the living genus Pleris the =ame
relations obtain : for instance, Pieris Selivdeane, Prosl., Pt comens, Forst,
Pteris polyphylle, Presl. have a net-venation, while Ptf. psewdolonchitis
Bory, Pt neworalis, Willd,, and’even the common P4 nguilin and a great
many others, have free and forked veins with a similar shape of the leaflets,

Mr. Ettingshaunsen in the above-mentioned worke bas atfempted to
distribute the fossl Pecoplerides (as Adlethopteriz, Pecopleris, ebe.) amongst
the different living menera, as he fancied himself able to do from the venation.

The chief living genera in which Mr. Ettingshausen saw analogies to
the fossil Peeopferides are shortly the following .—

Prenrs, Linn.

Pleviz Serli, Pecoploris Serli, Bgt. (Alethopleris).

t. lonchition, Pecopt. lonehitica, Dot, (Alethopleriz).

Pt. Whitbyeasis, Pecopt. Whithyensis, L. 1. ete. (Alethopteris).

AsrLExioy, Linn.
Asplen. Radnizense, Pecopl, Radnizensis, 8thg. sp. (Cyatheiles).

Aspl. simile, Pecopt. similis, Sthg., ete.

I"HEGOPTERTS,
Pheqopt. arguta, Pecopt. arguta, Dgt. (Cyatheifes).

ASPIDIUM,
Aspr. lanceolatuin, Peeopl. lanecolala, Sthg.
HeMITELLA. *

Here are to be ranged most of the fossil Cyathetdes, ele
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M. Schimper, in lis * Pal. vémét, endeavoured to establish o reazonablo
method, which, however, cannot always be used.

He kept the generie mame Preeopteris aml Joined with it the name
of the living genus to which be thought the fossil belonged fo indicate a
subirroup : thus, he has Lecopteris Cyatheides, Pecopleris Aspidides, ete. ;
but besides this, the peeuliar guenus dlethopleris, Gipp., which differs
considerably from Pecopteris. DBut 1 think it is better to distinguish
nok ouly dlethopteris, Gopp., but the fossil gonus Cyatheifos also, and to
range with Pecopteris only those forms which cannot be united with eithor
of these two.

Genns Alethopteris, Sternberg, 1538

Eronde bi- vel tripinnata.  Pinnulis plerumgue infegerrinis nonwmn-
gues deiticulatis tote basi adfivis, sitepius busi dilafatis ae connatis,
rarius subeonsteiclis, sed etimn conmatis ; ntrpgine sonnunguaine vefloro
(soros oblegente 2%), nervo medio Plus minuspe distineto, ex rhochide =
iicnte usque ad apicem continuante, nervis secundariis sub anqula sulacnlo
eggredientibus, simplicibus, vel semel (superioribus) vel bis (inferioribus)
Jurcatis, prrallelis aut dicergentibust, ad wmarginem productis.  (Fructi.
Seadio Ju .uu'.".!'arj'.

Alethopteris is represented in the existing flora especially by forms of
the genus Pleris, Phegopteris, ote. OF Pteris T will mention the OO
Pieris aguiling, Pteris arachngidea, Kaulf., Pteris Swiiethiona, Prsl., Pt.
Slabellata, Thunb., ete.; of Phegapleris, Pheqopteris decussata, Mett.

From the mezozoic epoch we find described a good number of spoeies,
which, however, when compared together show great likenesses as well in
the shape of the leaflets as in the venation. This has been lately recognised
and acknowledged by several authors.

Alethapteris Whithyensis, Gopp., is the typical form to which a ool
many of the mezozoic forms can be referred, some of them being even
ulentical with it, others very closely related.

Mr. Schimper (Pal. vigét. L 500) indieated this by speaking of a
group of dlethopt. Whitbyensis, Gopp.,t to which mily spocies were re-
ferrad.

* In this case the form agroes with Pevds. “

T In my Flom of Kach (Pal. Ind. XI, ¥o. 1,187, p. 29}, when giving the
difgnosis of Affioptinis, T dadd only * divorgentibns,” wheroas T should have sail
& ptealiclin auf divevgentibps”

+ When speaking of A%tkept, Adustralis, Morr,, Sthimper sava: “ oite JSouere
apparticnt ew yronpe de FAlithopt, Whithyonais, Goppn, gromg qui pareit étre propre
it ferrain furcsiye,”

G
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In my Flora of Kach (I'al. Ind. XT, pt 1, p- 22), T also speak of a
group of Alethopteris Whitbyensis, Gopp. (Lindl. and Hutt.), and on p. 27

enumerate all the species which T think ean be brought into any conneetion

with it. -
Of oar Indian fossils are to be placed here oAlefhopt. TV hitbyensis,
Gopp. (dlethopteris fenuis, Bzt. sp.), Alethopteris indien, O. M., Alethop-
teris Lindleyana, Royl. sp. ML Saporta® has re-gstablished for all these
mezozoie forms the genus Cladophlelis, awith which they ave to be ranged,
and this author has a Cladophlebis Whitbyensis, Cladoph. Risserti, cte.,
both of which latter he considers as searcely distinguishable; so that I
was right when T placed the Alethopt. indiea, ©. M., the near relation-
ship of which to Alethopt. Riosserfi, Schenk, cannot be demied, in the
group of Alethopt. Whithyensis.

Group of Alethopteris Whithyensist (Schimper 1569, Feistmantel 1576.)
Of Mr. Wood-Mason's specimens one belongs here.

ArgTuorrerts Lisprervaxa, Royle sp, PL XX, Fig. 7.
1869, Preopferis Lindleyana, Royle, Muste, Bot, ete. Him. Mount. Tab. 2, f. 4.

1849—50. WMeClelland, Rop. Gool. 5, India, PLXIILL10.a. b 0.
1545, — l_?:ngur, H}'r!_u[l.-,!:- Mant. foss. D6,

18al, Unger, Genera ot Speeies Plant. foss. p. 171

1561, Schimper, Pal. végét. 1. p. G08.

1876, ———— ————— Feistmante], Hee, G. 8. Ind. IX. 3. p. 76,

Fronde bi-pinnata ; pinnis patentibus, vhachide eorum erassiore ;
pinnulis tota basi sessilibus, attingentibus, oblonge-ovalilins, margine inteqgris
aut sinualis; nervo medio usque ad apicem excurrenle nervis secundariis
aitgulo subacuio eppredientibus dicholomis ; gporaigiis damnis insidentibins.
( Feistmantel ex parie).

Royle was the first to figure this species ; but he has given no deserip-
tion: his specimen, too, could not have been a well-preserved one, but it
gives at any rate the form of the leaflets.

In McClelland’s Report (1. ¢.) we find added three ligures more, which,
however, are very badly drawn, as also is his Peeopleris affinis (1. c. PL
XI1I. Fig. 11. a. b.), of which fig. 11 must certainly be placed with Alethop-
teris Lindleyana, Royl,, while fig. 11 a. is a bad representation of the
same fern of which I give figures on pls. xvi. and xvii, and which, as 1
think, belongs to afiother type of plants, and T have deseribed it amongst

the Sphenopterides.  The worst thing in MeClelland’s figures is the veius

in the leaflets, which are quite unnatural. So it is also wWith his figures
of diethopt. (Pecopt.) Lindleyona, Royl

& Pul, Fruncaise, Vegdt. fossiles, Jumssiques of Triasiques, p.o 293 el so.
+ Cladophivhis, Saporta, Pal. Froe, Vigy fuss. Jur, 2498,

"
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We can, however, still recognize that we have to deal with an Alethop-
feris, Gopp., as some of the originals are still in the Musewn of the Geoalo-”
gical Survey.

Mr. Oldham® From the first compared this Alethapteris Lindleynin,
Boyle, with Peeopieris Australiz, MeCoy, T think there is an aualogy
in so Far as they both belong to the same mezozoie group,

Schimper has recentlyt described this specics as Alethopteris Lind-
Teyna, Tovl, between dleth. indice, 0. ML and Alethopt. australis, Morr.,
and savs of it (p. 569), “ Cedte espéce garail dgalement appartenis an group
de P Alethopteris TWhitbyensis, cte.”

The fgares of Toyle and MeClelland were all taken from sterile fronds,
Amongst Mr. Wood-Mason's speeimens is 4 froetificating pinna, which
in the form of the leaflet agrees perfectly with that of Peeapd, Lindleynna,
Royle (L e.), so that T do not doubt but that T have this species before me,
and I must consider it as a fertile frond of Peeopteris Lindleyana, IR,

It is only a fragment of a pinna with 4 pinnule on cach side. The
form of the | saflets besides agreeing with Royle's fgure (1. ) shows
alzo a similarity to certain forms from the Rajmabal Hills which T
eonsider to belone to the dlefhopteris fndica, 0. M., and of which one
specimen will be figured on PL XXXV of the eontinuation of the Rajmahal
Flora, now in the press and shortly to be issued.

The specimen under diseussion iz the second instanee of a fern found in
fruetification in the Raniganj field] ; fruetificating ferns are as yet very
rare, and we know besides these two specimens only Glossopleris indien,
Schimp., from Kamti (Nagpir district) with fructifications preserved.

The rhachis of the pinna is pretty thick, the pinnule broadly ovate,
connected at the base, with a slightly waved margin.

The chicf veins fine, as also ave the secondary ones, which scem
forkeds the sporanges inserted on the secondary veins, on the surface of
the pinnula, about midway between the midril and the margin,

; There are generally from =ix to eicht cori in each row.

From the mamnmer of fructification and from the shape of the leaflets,
we could perbaps trace an analogy between onr species and some forms of the
genus Polypodivm, perhaps Polypodivm speetabile, Sprengel (Kaulf.), Poly-
podivm concinawm, Presl. (and others), Polypodivm submarginale, Sprengel,
Lolypodivm amplwn, Presl., and other speeics. (Some of ihese are also
deseribed as Phegopteria.)

* Mem. G. 8 Ind. Vol. IT. p. 328,

t Pal. vegot, L pp. 563, 569,

I A fuctifienting pinnula, as T suppose, also of Alethaplerds (Pecopt.) Lindfeyana i is
amgngst MeClelland's griginals, but #as never mentioned,
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Amonzad fossils the non-froetitieating frond ean be compared, as 1
have said, with some Fronds of our Alethopteris indive, O, M., From the
Rajmahal Hills,

AreTuorteris comp. Winrnyessis, Gipp., L XX1, Fies, 6, Ge,. -

Two pinnula of a fern which 1 ean only place with this species, as thes ——
are 20 near that 1 do oot think it advisable o soparate fhiemn,

Our pinnuke are more closly allied to Bronguiart's Pecapleris femeiz®
from the Yorkshive Qolites ; but in ngy Waech Flomat T have shown all the
spocies which are synonyvmons with or velated to this cledhopt. Whithi nwis,
Gopp., and amongst them Peeopt. fennis, Dgl, is the first. There is
nothing pecaline in the oceurrence of this species in our Raniganj Series,
since we know that the fossls of thiz group are more elosely related to .

= one another than was formerly thought, and sinee Saportal has shown that
this Cladaphlebis W hithyensis, Gopp., and Cladophlebis Risserti, Schimp.,
(a Rluetic form) are almost identical. To the Peecopt. Nisserti (Clado-
phickis) our Alethopé. indica, O. M., from the Rajmahals is very closely
allied, and to this latter agnin the dlethopt. Lindleyona, Royle sp., of the
taniganj Series; and now we have the Peeopt. fennis, Dgh, identical
with the dlethopt. Whithyensis, Gapp.

Type Phegopteriz, Mett.

There is a very big specimen of a fern which from a palieontological
point of view is an dlethopteris. But a closer esamination shows that
the specimen has a very close relation in the existing flora, and it is anongst
the dspidincene with single secondary veins.

There is the genus Phegapteriz, which is in some forms almost identi-
cal with our fossil, our Afethopteris azrecing especially with Phegopleris
decusgafe, Mett. I could at once establish on this specimen this living
genus in the fossil flora, bubt in conformity with the palwontological
clussification, 1 retain the generic name Alefhopferis, using Phegopteris to
form the specific name, and placing this new speetes in the type Phegopleris.
This fossil iz, therefore, cspeeially of interest as so closely resembling a living
genus; bub there are some differences, as we shall see in discussing the
sperics,

AvrTnoPrERIS PHECOrTEROIDES, 0, 5p., PL XVIIL ;
Froude valide, bipinwata ; vheckide crassa, punctulata ; pianis syl
angulo subreeto e vhachide cqgredicatibus, rhachide carum crasgiore; pin-
s mediis Fﬂujf«&f:uf-s bergiin epiceique versis ol el ibng ; j'n‘-fmm’fs obilon- ’\\
* Hist. d. vigét, foss. 'L 110 £ 3. 4.
+ Kach florn in Pal, Indicn, Ser. XT. 1. 1876, pp. 22-=25,
§ Vigit. foss, Terr, Jur. de France, p, 298 & 4.
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gis Tcwrentiz meaiae approgimatiz, omnibes oegueslilus obligne inserlis,

primis solwm vertiealiter wdfivis el powlo fetiorilus, omuibus ad boses

comnatis; nerve privavio pinnulovwm distinelo od apicein prowalo ; nervis

secnudiriis singulis sub angulo aenlo eqgredicatibus,  Fruelificatione non

abfir, \

A big slab of shale contains two fronds, besides smaller fragmoents, of
this interesting fern,

The ehietf characters which are to be observed are in the pinnula ;
these are oblong, closely set, a little incurved and oblique to the rhachis of
the pinna, only the first pinnulae near the ehief rhachis being vertically
ingerted, and a little broader than the others, so that they are distant from
them ; the midrib is pretty thick aund reaches to the apex ; the seeond-
ary veins are singlo; passing oub ab an aeute angle from the mideib; the
lowest two in that portion of the pinuula which is diveeted from the chief
rhachis are arenate, the rest being quite straight. ¥

The pinnwe are longest in the middle of the frond and are shorter
ab base and towards the apex.  The chief rhachis pretty thick.

I have figured two portious of the speeimen ; one of them shows two
pinne, which are entive, with the end leatlets,  Two other figures illustrate the
disposition of the veins and the bases of the pinnule and the top portion.

From this we see plainly the relation with the dspidiscens and cepe-
cially with Phegopteris, of which Phegopteris decussata igthe nearest.

One sees well in our specimen the triangular empty spuecs hetween
adjoining pinnuli, Where these are connceted s these contain no veins,

This type of fossil is quite peeuliar, and T do not know any form
in the palwozoic strata at all analogous to it.

DBut on the other hand there is in the Trias a form which was first
describied as Pecopt. Stutlgardensis, Det,® It Inter by Schimpert was
pliced in a new genus Lepidopteris (in the Pecoplerides).

On Brongniart’s figure, which, however, is not quite distinet, one sees
very distinetly the single veins arranged in a similar way to our specimen,
but I think the shape of the leatlets is different, as they are a little lomger
and not so ineurved, and they are also more deeply separated, but I do not
know if the punctation of the rhachis ean be considercd as a sullicient
charaeter, as all ferns present it more or less,

Into this genus Lepidopterds, Sclimper placed also the rhetic form,
Asplenites Ottonis, Schenk, as Lepidopt. Ottonis, Sehimp., of which we find
near relations amongst the Rajmahal fossil plants.

1 think the Peeopleris orgula, Lgt., t from the coal-measures, belongs

* Histoire d, végél. fossiles, 1520, TL 130, f, 1.
+ Pal. vigit. I p 572, PLXXXIV. £ 1.
1 Dromgmiart, ist. di vigit. fues, Il 108, £ 3. 4
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to the same type of fossils, but our specics is much more nearly allied to

the living Phegopteris than to auy fossil specics,

Order TENIOPTERIDES.

In my preliminary © Note on the Flora of the Damuda Series'® T have
alveady pointed ont that the Dambdas are by no means withont a Theniop-
ferir, It that, on the contrary, forms of this order had been known for
sovernl years from these roeks; they oceur especially in the Komthi
and Raniganj groups (both of which, however, ave of the same horizon),
amd alzo in the Davakwr group.

The majority of the Theniopterides Lelong, as we know, fo post-
palieozoie epochs, the mezozoie epoch being cspecially rich in species of
this order. There are, it is true, some forms in the Permian Formation, but
these are very rare and searcely of any importance, while in the mezozoie
they are frequent.

In the occurrence of thiz genus in the Damddas, 1 see a conneeting
link Letween the lower and upper Gondwanas, as in these latter (Hajmabal
Series) analogous forms ave very frequent.

Brongniartt knew ouly the one genus Tweniapteris, bub since his day
other discoveries bave been made, so that Schimper in his * Paliwont. végét.
could give a pretty complete division of this order,

In my Kaclhflorat 1 bave given a close discussion of this order and necd
therefore only shortly indicate heve Schimper's divigion ; he distinguishes :—

1. Tueniopicris, which he restriets to the few palicozoic forms,

2, Alucrotueniopteris, Schimp. especially mezozoie forms; of Indian
specimens belong here the greatest part of the broad-leaved forms from
the Rajmahal Hills and besides these some forms from the Kamthi, Rani-
ganj, and Barakur groups.

3. Angiopteridium, Schimp., a mezozoic type, to which especially
some of the Itajmahal species belong and perhaps one from the Kamthis.

& Oleandridiwm, Schimp.,, begins in the mezozoie cpoch, We have
one specics from Kach, ;

5. Dunneopsis, a Triassic form, but here found, as I think, in the
Liassic Rajmabal gronp.

Marattiopsis, Sch., and Danaeides, Schimp., are of no interest for us,
From {his division the living aftinities are plainly seen, and they particularly
are—

Aupidivim Nidus Tor Macrotacniopteris.

Augiopteris for Angiopteridinm.

* Tee. Gool, Burv. TX. 3. p. 74,
+ Prodvome and Histoive, 1828,
¢ Pal. indica, XL 1. 1876,

®
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vhachide wmedioeri steiota ; nercis secwndurifs sul angalo subereeto ¢ vha-
chide eggredientibus, weque ad 15 war, disfontibus, marginem versis petnelo
fncurvalis, erastivsenlis p sinplicibus ef furentis alfernantibus, fiveatione
differentibue tn partibus longitudinis neveornm eahibita. H

The species was first described by Rloyle (L ¢.) as Glossopferis
fanaesides, althougl thero is not anywhere the slightest anastomosis of the
veins, which on the eontrary are all parallel and dichotomously forked.

This fern belongs undoubtedly to the same species which MeClelland
Later deseribed as Toeeniopleris dunecoides alzo From the Raniganj (Burdwan)
coal-field ; but his Ggures (L. XV 1, 1a, 16) ave very incorrect, especially
the enlarged portion (Fig. 10). DBut wo can at any mte certainly conelude
from them that this Theandopleris was found a second time in the Raniganj
“field, as MeClelland’s specimens do not differ from these of Royle.® Later
the same speeies has been brought by Mr. Hughes from the Jherria
coalfield, wheve, az 3y, Hoghes assurcs me, it is pretby frequent, though I
ean find only one specimen in our collections :—and now Mr. Wood-
Mason has brought pretty nwmerous specimens of it from Raniganj, and
his statement is that he brought only the very best, while he left belind
great numbers of fragmentary ones.  Also in the Barakur group in the

tajmahal Hills (uear Burgo) the samne species has oceurred.

Laeniopleris is, therefore, as 15 seen from this examination, not want-
ing in the Haniganj Geld and from the Damudas generally, the more so
if wg consider that from the Kamthis also several speeimens are known,

I have ficured two specimens and two enlarged portions ; the two figures
complete one another, one Leing the basal, the other the apical portion.

The chief character of this spocies is the very distant veins ; thess
pass out from the rhachis, which is proportionally thin, ot wearly right
angles, and run almost straight to the margin, where they are a little
incurved : the wveins are about 15 wmm. apart; simple and forked veins
alternate ; the furcation does not follow any constant law ; some of the veius
are forked at the very base and may be forked aguin, others more towards
the mididle, and others quite close to the margin,

The apex is obtuscly acuminate ; ab base the frond is obovate and
apparenily pedicellate.

The biggest frond is 10 em. broad and must have been at least
31 cm. long, i

By the great distance of the veins apart this species differs from
all others, but most approaches that from the Rajmahal hills which
Messrs: Oldham and Morris deseribed as Thwendopleris musnefolia,®  but
which is, as 1 think, barely distingnishable from Tuengpt. lata, 0. M. ; the
only differcnces detected by Mr. Oldham being the slightly more distant
veing and the more corisecous consistence of the Frond.

* Dujmahal Flors, Pal. Ind, 1862, PL IV, £ 1.
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But these Rajmahal speeios approach on one hand preity nearly ihe
Rhtic Microt. gigantea, Schonk,® on the other hond those forms from
the Kamthis which T have lately briefly deseribed as Mierot. Feddeni

_ Fstm.t and which are all to & certain degree related to that Perminn

Fueniopt. abnormis, Gubl., of which T have already =poken.

These speeies are all based ehiefly upon the different distanees apart,
the formation, the direction, and the thickness, of the veins, and if we
cumpare all together, then we have the following table :—

V. Alrcrotaniopteris danncoides, MeClell., with the most distant veins,
nearly straight.

2 _‘-l.frr.-.uw.r.-:.--.l:-f'upf.:'.-*.r'x w'lr,.l.-.'.l.-h-f.r. Schenk., and the R:ij:ﬂml gpecies,
Aleerat. Iafa, Q. M, and Muoerof. spsacfolin, O, AL, with veins almost
equally distant,

4. Murerot. Feddeni, Fstm., with pretty elose veins, a little obligue,

4. Taeniopt. (Macrotaeniopt) abnormis, Gatb., with very close and
almost straight veins. ]

For us it is a great satisfaction to find the genus Macrotecniopteris
s0 frequently represented, as Mr. Oldham to the last maintained that
no Tuenigpferiz are in the Damudas, and in a letter to Mr. W. B.
Clarke, which this latter gentleman bLas published in his ‘Remarks on the
Sedimentary formations in New South Wales,' 3rd Edition, 1875, p. 20,8
My, Oldbam maintains that in the Panchet group also no Tweniopteris
has been found, although it oceurs.

Amongst all the numerous specimens not one oceurred which showed
any trace of fructification, so that it cannot be decided with certainly
to which living geius the species should be referred, but as far as can be
Judged from the form of the leaf and From the veins I would refer it to
some form of devostichum, for example, derostichwm hybridum, Bory.
1ts fossil allies have been already indicated. ;

MacCROT EXIOPTERTS 8.

Another specimen of Macrotaeniopteris vecurred ; but it unfortunately
is 80 badly preserved that it cannot be figured nor any exiiet deserip-
tion of it given. It is only a portion of a leaf-surfuce, no rhachis Leing
praserved.

* Schenk, Flom des Grenesehichten, Tab, XXVIIL p116.
T Reeords G. 8. Ind. 1X. 4,
+ InMem. G 8, Twd, L pe 829 ho said so quite plainly,
§ In the Mincs and Mineral Statistics of New South Wales, 1875, whore 3r, W,
B. Clarkes Sedimentary formations, ele., is included, Page 174, ’
47
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It shows that ihe leaf was much bigger than those of the species just
deseribed, and that the veins ave much closer together and ave not so straight
and siff as in  AMocroteeniopteris ® Feddend, Fstin. from the Kamthis,
g0 that T would not veuture to identify it with this species.

I wention this specimen only to show that another kind of Maerof-
aeniopleris also oceurs at Raviganj besides Mucrot. danacoides, and. T am
gire that further investigations will furnish more fossils of this kind,
These Alwcrotacnioplerides establish a palwentological relation Letween
the lower and upper portions of the Gondwana system,

Type Fittaria, Swarkz.

Genus Palmovittaria, nov.

On pl. xix, fig. 8 is figured a splendid specimen, which from the charae-
ters of the veinz must be considered a fern. There is a distinet midril
(rhachis, coste) in the lower pavt of the frond, pretty broad, becoming
thinner upwards and vanishing completely in the apical portion,

The secondary veins pass at very acute angles towards the margin,
where they are a little incurved; they arve single and forked as in
Tueniopteris, but the specimen eannot be placed with this genus, and
recalls, as Dr. Kurz informs me, in this character the nervation of the
living genus Fiffaria only, so that I use for our fossil the generic name
Palacovitiarin. -

Diagnosis.—Frondilus simplicibus, oblongato-ovalilus, cosl apicem
versus ecanescente. Nervis secundariis sub angulo acutissimo eygredienti-
bug.  Nervalio Yittaria,

There is only one species, which 1 call

Panxovirranra Kurzr, v, sp., PL XIX, Figs. 3—1.

Frondilbus aggregotis, simplicibus, oblongato-ovato-spathulatis, margine
integiis, nonnwiguan apice exeisis, nervo medio (vosta) inferiore i parle
erassiore, dimidiem partem versus evanesceate ; nereis seeunduriis sub augulo
daontizsiing ¢ vhachide cxeuntibus, in parte apicali vadicitibus, stmplicilss
of furcatis ; marginen versis incwrcalis, scquente precedentem ea fn perie
attingeinte, Fractifications non obeia,

About 9 fronds come ont from a common point ; they are generally
oblong-spathulate, entire on the marging, bot they are sometimes deeply
emarginated and therefore bilobate at the apex.

The chief characters are in the midrib and in the secondary veins ;
the former is well developed and distinet in the lower portion of the leaf,
but in the upper portion this vein vanishes, becoming dissolved in the secon-
dary veins.

=
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The ,-q_-uuraﬂ::r:.' veins passsout feom the rhachis ab o very aculte angls
pretty straight towards the margin, where they arve incurved. In the
apieal portion, where is no midrib, the scoondary veins radiate fan-wise,
- The seeondary veins are alternately single and forked; the fureation
ocenrs at different parts of the length of the weins, all of which ave
regularly equally distant from one another. [ cannot observe any distinet
peduncle ; the leaf becomes more attenuate towards the base and the rhachis
thicker, until at last only the latber remains,

It seems eertain that the agoregation of the lesves is not dne.to an
insertion on a common stalk, bub rather to associated growth out from
the rhizome. As I have said, this form has no analogue in any existing
fern except Vitfaria, where also the rhachis vanishes towards the apex
and the sccondary veins pass out at a very acute angle from it; the only
difference being that our fern has many more secondary veins, and that
the frond in proportion to its length is much broader. T have obtained
from Mr. Kurz a good collection of Indian Fittariae for comparison,
and of these the Fiffarin infermedia from Java comes nearest to ours.
But amongst the American forms are soine still broader ones, which would
come still nearer,

Amongst fossils nothing is as yet known ab all like our fossil plant.

If we take the single leaf and eonsider only its shape and the general
disposition of the veins, then we find an approximate similarity in Sugenop-
teriz, but here the leaves come out from a common stalk and the sccondary
veins anastomose 2o as fo form a net-venation.

Amongst the Theniapterides we find searcely any similarity, as all these
have a rhachiz continuous to the apex of the frond, and the angle at which
the secondary veins pass out from it, as for instance in Teeniopteris Morrisi,
Oldh.,® or in Phyllapteris plumule, Bap.t far less acate than in our fossil.

IV.—DICTYOPTERIDES.

This order ineludes all ferns with net-venation. This is again only
a palwontological order, for in the same living genera are forms with
forked, as well-as with netted veins, for instance, in Pleris, Asplenium, ete,

But there is yet a peculiarity: it is that mest of the forns with
net-venation oceur in the mezozoie epoch, without any corresponding forms
with free veins, while in the palwozoic epoch the ferns with net-venation
are very rare, those with free veins predominating.  In the palmozoie we
Lave mostly only Lonchopteris, Bgt., which has its analogy in Alethapteris,
and Dietyopderiz with complete analogy in Newropteris ; so that the order
Dictyopterides (ear) can very fairly be considered to be a mezozoic one.

* Oldham and Morris, Rajmahal Flora, Pal. Indica, 1862, PL IIL £ 1.
T Saporta, Végét, foss, du France (Palwout, Frangaise), PL LXIIL §. 6,

AW e
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There are o good many genera which sto & great extent have living
analogios, and those sometimes very close,

In Schimper's * Paleontologie végétale,' p. 737, we find the whele
sequence of genera which at that time were known; 15 genera being
enumerated. i

Of these two cecur in onr Raniganj Series.

But to Schimper's list must be added, Gangomopferis, MeCoy, fivst
deseribed as Cyelopteris, but having alse a net-venation,

To this genus belongs also that fossil from the Talehir which until
recently was generally quoted as Cyelopferis, but which lately I deseriled
as Gengamopleris cyclapteroides ; of this genus T will describe another
gpecies in this present paper.

Genus Belemnopteris, nov,

Fronde simplici lute segittacfoliosn peduncnlata. Nevvis primaviiz
fribue, medio erassiore. celeris anaslomoesant ils,

Amongst Mr. Weod-Mason’s specimens are two, of which one is
tolerably complete and has an arrow-like shape, with 3 chief veins, one
stronger passing into the leaf, two others a little thinner into the two
basal lobes ; the other venation is netted.

It strongly reminds one of some living ferns,

1. First we have Guanogramme segiltaln,® a Polypodiccene which
formerly was deseribed as Hemionitis sagittate, Féd, with which the
Hemionitis cordatn, Hook. and Grev. (Hemionitis cordifolia, Roxb.),t is
identieal ; of this later Mr. Kurz has lent me speeimens from Dacea.

With this fern onr fossil has little more than the shape of the leaf and
perhaps also the primary veins in common, while in the net-venation the two
are rather different.

2, There is another fern with which oor fossil can he compared,
especially as regards the net-venation: this is Pleris sogitfogfolin, Daddi} ;
this forn is narrower than ours, but the disposition of the 8 primary veins,
and the net-venation particularly, agree well with the same in our fern.

Of course, only the fructification can decide to which of these two
onr fossils should be placed, but as none is to be seen and as our fern eannot
be identified with either, on the contrary, presents charactors of Loth, 1
consider myself justified in establishing a new genus.

It is of very great interest (lst) as it is a form so LIDSL]J. allied to
living ones, and (2nd) as it is a fern with o net-venation,

* Ren Ettingzhaunsen, Farrenkrintender Jotzbwelt, ete,, 1864, p. 60, ', XXXT, £ 0,

F See Boldeme, Indian feims (of South India), PL LIL p. 18; als¢ Lowe, Furns,
ote,, Vol. VII, PL XXXVIIL, p. 93.

1 Eutingshauwsen, L o, po 104, 'l LXXI L 3.
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Bereaxorreris Woon-Masoxtaxwa, n. sp, Pl XX, Figs. 1—2

Fronde simplici, late sagittacfolio, apice obfuse, margine {nfegerrime,
tota ad 1005 e Jonga, Tobis obtuse aewm et is fangioribas (53 e longis) ;
-ftepris priwmaviis tribus » uno erassiors itn folii supepficien cxcwrrente, diobns
afiiz lenwioribus, in lobos ecwrrentibus, omnibus tribivs apivent  versus
attenmuantibus ; dereis secumdariis sub angulo subecuto eqgredicntibis, anns-
towasantibus, redin plevuinque hexgonalio, sed etiam polygonalia, forman-
tilws,  Fractificatione {ynota,

Of the relations of thiz fern T have alveady spoken when discussing
the genus; they are only in the living florea, nothing like it being known
amongst fossils,

The frond is simple, is shaped like a broad arrow, at the apex obtusc ;
the margin entire, slightly arcuate, the total length 105 em; the basal
lobes obtusely acuminate, pretty long (53 em.). The chief characters lie
in the veins: there are three chief veins, one passing into the surface of
the leaf, the two others, a little thinner, into the two basal Tobes,

The sccondary veins pass out af a subacute angle so as to form a net-
venation with hexagonal or polymonal meshes,

This is oue of the finest specimens in Mr. Wood-Mason’s colleetion.

Genus Gangamoepteris, McCoy, 1575,

I have already had oceasion to mention this genus in my first note on
the Damuda fossils,® when speaking of Gangamopteris eyclopteroides from
the Barikars Leing identical with the species in the Talehirs, ¥

In another papert 1 have described ancther Gongamopteris from the
Kamthis as Gangamopt, Hughesi, which is different from, though closely
related to, the specics from the Dardkars and Talchirs, a wider venation
constituting the differenee,

I now deseribe a third, differing from both of these by its very wide
net-venation,

I think it will not be considered useless and superfluous to repeat
that this genus Gangamapteris occurs in true mezozoie rocks in Victorin,
and that nothing of the kind is as yet eertainly known from the lower
portion of the New South Wales conl-strata.

Our new Gangaaopleris is again a form to which some analogies
are to be found in the living flora.

Gaxaasorrerrs WHItriaxa, n. sp., PL XX, Figs, 3—1.

Fronde stmplici, late ovale sulbrhomboidali inacquilaterali, infeger-
wiug, obdise actininnte ; costa sella, auleo medio tontum fndicata ;P oHerviR
celeris omnibus e bosi duobus in divectionibus marginem versus radiant ibus,
oinnibus anastomosantibus, retia validu, oblonge heragonalic aut polygo-
nalia formantibus.  Fraefificatione non obefa,

* Ree, Gi 8. Tnd. Vol IX, 3, + Ihid, IX, 4.
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I name this fine species (of which two F:]H?ﬂ‘i.lﬂl'ﬂ"'. both of them ligured,
are i My, Wood-Mazon's colleetion) after Mr. Whitty of Kurburbili, who
last vear inereased our knowledge of the Kurhurbili plants by four very
interesting species all on the same big slaly of shale, .

1t differs from both those already described by me, as well as from
all deseribed by Mr. MeCoy From Australia,

Our slwt‘itllt'll ghows a broadly ovately subrhomboide frond, which
besides seems obliguely shaped ; the apex is obtusely aeuminate ; there is
no midrib as in this genus generally, this being indicated in the middle only
by a slight furrow, from which the secondary veins pass in two directions
towards the margin, which is entire ; the secondary veins all anastomose
and form large oblongly hexagonal or polygomal aveoles, larger than in
any known species of the gemus; the arcoles are largest in the middle,
becoming smaller towards the margin,

Froetification not observed.

This very fine fern has an apparent analogy to the living genus Aw.
trophyum, and to those forms of it'which have no midrib; and there are
amongst the Indian living dwtrephynm some species to which our fozail
enn be compared. I rvefer especially to dufrophyumn latifolivm, BL¥,
from the Khasya Hills, of whiek Mr. Kurz has lent me several specimens
for comparison. I think this is the only fern to which our fossil can be
referred.  1f this be right, it may well be doubted whether the other two
species of Gangamopteris should be referved to the same living forms; it is
rather possible that this genus also is only a palwontological one, for both
the other species of it have the leaves differently shaped, although the
disposition of the veins in them is similar.

Genns Glossopteris, Dgt., 1828,

Frondibus simplicibus (2), elongato spathulatis, apice obtusis vel acu-
minatis,  costa usque ad apicem continunnte,” nervis secwndariis anasto-
sosanislus, ]

This is the famous genus which has eaused so much confusion in the
determination of the age of our Damida Serics and the Australian coal-
strati.

As I have prepared a monograph of it, I will only brieflly speak of
1t here. .

a. In Australin Glossopleris is known from rocks (the Australian
coal-strata) wherein several strata are to be distinguished ; the lowest of
these is marked by a numerous marine fauna ofsgenerally carboniferous
alliances.  With these some forms of Glossopferis oceur, though rather
rarely.

* Beddome, Ferns from British India, cte,, Part X1, Pl CLXXVI,
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b, Tnthe upper eoal-strata no mavine faana s found,  Glossapferis is
vory frequent, and is associated with other plants with ne carboniferons
characters at all.

¢. Below the lower portion of the coal-strata is a formation with a troe
lower earboniferous flora and the same mavine fauna, of which no trace is in
the upper (Newecastle) conl-strata.

d. From thiz it would follow that the lower coal-strata, with marine
fauna of carboniferous age, had been a long time deposited, or that the
carboniferous period had passed away, when the upper coal-strata wers
formed, or when that period began when Glossopleris was especially
developed, with other plants which contrast with those of the lower
portion.

When later the Glossopferis was found frequently in the Damiida
Series, these were at once compared with the Australian lower eonl-mensures,®
although no trace of any marine organism bad ever been found in them,
and only a flova cceurred which was opposed to sueh a comparison.

L think our Damiia Series, containing only a flora, cannot be com-
pared with the lower Australian coal-strata at all, which contain hardly
anything but a marine fauna.

Such transitional forms as Glossopleris in Australin we find here in
Tndia also.

8o in the Damida Series and the Panchet group the same Sehizonenra
Gondwanensis.

In the Rajmabal group and in the Jabalpur-Kach group are the same
two species of Ptilophyllnm, Morr., and yeb theve is a difference in age.

In the Syl Range in Tndia we find in the carboniferous strata on the
one band the Devonian genus Gondaéifes, on the other the mezozoic gonera
Plylloceras and Cepraiites.

In the Trias of the Salt Range we find again the same Bellerephon
(s purely carboniferous genus) which in the earboniferous limestone is
already frequent, and yet all these strata arve different.

S0 iz it in Austealin too, Glossopleris survives from the lower coal-
strata in the upper ones, the former being charneterized by a marine Fauna,

Here in Indiz it is also of no direet influence on the determination
of aze, while the other plants with which it is here associated certainly
are ; it indicates of courze only for the whole Damtida Series the same
age, as no animal fossils contradict,

But yet another point must be mentioned : most of our species of
Glossopieris are different from those of Australia, and all the other plants
in our Damdidas are much more closely connected with European forms
than with any in Australia.

* 1. Oldham, Man, G, 8 Ind. IL
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T have veported on this subject in my first note on the Damiida fossils,®
and bave done so recently more ab lengtht ; so that here T will be very
brief,

1. We must acknowledge the existence of Glsssopferis in Australin
during the time of the lower coal-strata, the character of which is expressad
by o most predominant marine fauna.

2. The carboniferons chavacter of the strata censed with the extinetion
of the ecarboniferous founa, Glossopleris still surviving and becoming
wuch more frequent in the succeeding period, which is maked by a florn
only indieative of a mezozoic age.

3. In Indin Glossopteris is very frequent too, but moestly under
different forms and associated with no fonna, but with o telerally abundant
flora, the alliances of which ave vnmistakably mezozoie and triassic,

As to the affinities in the living flora, they can be partly found out.
In the Kamthis there ocour pretty frequently specimens with a fructifica-
tion consisting of very well-marked sporanges in the arcoles, indicating .
the fruetification of the genus Polypodinm ; and this might be the case also
with a great many of the others, while a good many of the Ilanizanj specics
remind one, in the venation, of the genus Andrephywm, and of this those
forms with a midrib ; we wounld have, therefore, here also o relation of some
of the Glossopleris, Dot., to Gangemopteris, MeCoy, parallel to that which
we find in datrephywn, i e, forms with and forms without midrib,  In
the Australian Glossopterides, Mr. Carrathers seems to have observed
a fructification along the veins; this would perhaps indicate some difference
between ours and the Australian ones. .

At present 1 have to mention only iwo specics as coptained in M.
Wood-Mason's eollections, one of them in fruetification.

CGrossorTERis AXeUSTIFOLTA, Beb., PL XX, Figs. 2—L

1828, Dromgniart, Hist. des. végét foss, T p. 227, 1, LXIIL £ 1,

15844, Unger, Synopsts Plant. fossil, p. 95

1830, Unger, Genera et Spocics Plant. foss,, 160

1876, Foistmantel, Ree, G 8. Indin, TX. 3. p, 72.

Fronde anguste wsgue ad 15—20 em. longe e 17 em. lafa; apive
acuminate, rhachide (costa) erasse, nervis secunduriis sub angwlo ecntlo
eqgredientibus, omnibis anastomosontilis ; vetibus, vhackidi provimis, mari-
mis, marginalibus oblongis angustissimis. Margine marginate, fructifica-
ionen thdieanie.

This species was first deseribed by Bronginart (1. ¢.) from Raniganj;
but e had only incomplete specimens, which, however, were given again
in Schimper's * Palwontologie végetale,

7 * Ree. G, 8, L IX. 3.
+ 1kid, 1X. 4,
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In Drongniart’s figures the veins partieunlarly are nob rightly figared,
and the margin also is incorreet.  Thiz author also made the same mistake
in the Glessopteris Browaniana, drawing the veins as anastomosing only to

== ihe middle of the leaf-surfaee (on both sides of the stalk) and thence to the

marein dichotomous only ; while they in realify anastomose throughoub
until they reach the margin, The same is also the ease with Glossopleris
angustifoliz, Bet. In Brongniart's figures we find some nets on cach sida
of the rhachis only, and then the veins are *regularly dichotomous. This
is not so,

Mr. Wood-Mason has brought several specimens, of which I give three
Bzurcs, and which show the relations better,

The frond is rather narvow, aliput 1°7 cm. broad and only about 18—20
em. long ; the rhachis is proportionally very thick (2 mm.) and reaches
to the apex ; this is quite acuminate ; the sccondary veins pass out ab
a pretty acute angle from the rhachis and are there tolerably thick and
form tolerably -large polygonal oblong areoles; but from here they arve
resolved suddenly into many branches, which form oblong and narrow
areoles up to the margin ; here they are curved along the margin in such
4 manner that one always catches the next so as to form arcoles even
on the margin, Brongniart representing them as ending straightly.

On both sides of this marginal ending of the arcoles one can observe
with the Iens a smooth line running along the whele margin (see fig. 2a.
Pl XXI), of which in Brongniart’s figure nothing is to be seen.

Tioes this indicate a marginal froctification ?  If so, then we bave
perhaps an analogy in Pleris or Sehizoloina.

This dic%ury of Mr. Wood-Mason's modifies my statement in Tee. G,
8. Ind. IX. 3, p. 72, when I stated, that 1 bad net vediseovered any
specimen from India: this was right as to our collection, Mr. Wood-
Mason's specimens having been acquired later. The specimen which I
mentioned (on the same page) as from the upper portion of the Australian
conl-strata, now appears different From our Indian Glossopt. wngustifolin,
Bgt. as above characterised.

GirossorTERTS comyMuUNLs, Fstm., PL XXI, Fig. 5.

Fronde simplici, variante, sed plerumque speciosa, integeryima, ovefo-
ohlonga, apice clongato-wewminata, basi ottenwatn in rhackiden dedurreite,
riireliide crage m-;.rur.'_ﬂr:' epicen currele, nerois omiibus anastomosandibius,
retia oblongn, angustissine formantibus.  Fructficatione ignotu.

Of his species T have given only a portion of a frond, twice enlarged
to show the character of the net-venation ; in my monograph on  Glossep-
teris 1 shall have occasion to figure a good wany nice specimens.  *

48



A7h 0. Feistmantel—Contpibnd ions fowards the [No. &,

+ This .-'i[m'u'iq_\:z, the commonest near H:L1|i~;.mli. is nlzo nol wanting in
other places. 1t resowbles in shape pretty well the Glossopleris indicn,
F-:*hi:n]:;_-r. but the net-venption 12 Jdifferent, as also 18 that of the Australian
Glogsopteris Browniana, Dgt.

I have completed lhs' dezeription a little from other specimens, to
make myvself understood,

The frond s simple, oblong-oval, the apes oblongly acuminate (s in
G lossapt, sitdeca, Schimp., whilo it i3 obtuse in Gloss. Drowaiome, I_{gt,} ;
at base the frond is attenuate, running down into the rhachis ; the rhachis
thick, reaching to the apex; the sccondary veins all of I'TME'J_ eiqual
thickness, all anastemising ; the areoles are all pretty equally oblong and
very varrow (while in Glessopt. indica they ave more polyzonal and Iaveer
next the rhachis), reaching to the margin, The fructification of this
species is unknown to me, but in Glessopierie indier, Schimp., it consists,
ag 1 have mentioned, of round sporanges in longitudinal rows.

At Raniganj the Glossopt. indica, Schimp,, secms rarer than i lossopt.
comauais, Fstm., but both species scem to have been of nearly the same
size.  In the Wamthis Gloezsopd. commmnis is frequent enough, and it
oeeurs frequently also in the other groups of the Damuda Series,

From Raniganj there ave known besides a great many Glossopferides,
which, however, I will dezeribe later,

Genos S8agenopteris ? Dgt.

If I am right in placing Glossapt. acanlis, MeClell,® in Sugenopters,
Bgt..+ then the specimens from IMr. Wood-Mason's colleetion fgured on
Pl XX, Figs. 5, G, must be placed with it too, as T believe them to I:Llnnrr
to the same species which MeClelland ealled Glossopleris ®canlis. These
two specimens do not come out quite plainly from o common stalk, but
their relative position to each other on the stone would lead one to suppose
that they do so; that they are identical with that species of MeClelland
seems also to be indubitable, as the net-venation is of the same kind.

What induced MeClelland to apply the specilie name * sernlis”
to a plant the leaves of which are so very distinetly pedicellate, I cannob
understand, and I think thaf in this ease there will be no objection to
my rejecting this specific name, especially as MeClelland's figure is so
bad, more resembling a dicotyledonous leaf,

It%is true that the real Segenopieris from e Rhautie and Lias had
not =0 many, nor such distinetly pedicellated,. leaves, but the general
disposition of the leaves in our specimens, and theily insertion on a common

& Report Geol. Surv. 15848-49, PL X1V, £ 3.
. 1 Bee, Geol. Surv. Ind. TX, 3, p. 73.

- i
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gtalk, the net-venation, and the mideil vanishing towarnds the apex, seem to
j,ll.ﬁtit-"_l.‘ my placing this form under Segenopicris, gt

SAGENOPTERTS POLYLNYLLA, Feistm, PL XX, Figs. 5, 6.

Folite plurilus in peduwiculo convini a';;.».-.--,w,i,'b-, oblongis, distinels
pedunculatis ; nervo medio apicem versus evancscente ; hervis secundariis
errstomosantiheg.

I have given as complete a diagnosis as possible from the two speci-
mens figured in the present paper, but as it is have been obliged to take
some of the chavaeters from MeClelland’s ovigingl speelmens of Glossopferis
aeireliz, which are in our Museum, and of which it is my intention to aive
better figures in my monograph.

The two specimens figured from My, Wood-Mason®s collection certainly
belong to the same species,

They differ from Glossopteris by their net-venation and by the midsib
vanishing towards the apex. The specimens here figured are basal portions
of leaves and well show the stalk. Their relative position to cach other
on the stone is such as to lead one to suppose they were inserted on a
common stalk.

With this 1 will rest satisfied at present. Sagemopteris is a Rhmtic
and Liassie form, and I do not think anybody ean consider our form as
*aliweozoic,

1 think that amongst the Raniganj fossils in the Geological Museum
will be perhaps some more forms of this genus, but as these are still unde-
seribed, T will not mention them hore,

Of other®*ferns, which are also from tlie Ranigan] group, and which I
have partially described, I may on account of the connection also mention

Acrvorreris Bexcanrvats, Feistm,

1876. Feistmantel Ree. Geol. 8. Ind. IX. 3. p. 76,

It my note (1. ¢.) T have given a diagnosis of this fern and have here
nothing to add. I will describe the species fully in a Fufure paper and give
4 fizure of if,

I now give a general list of the ferns as I did in the case of the
Cquiaclucene,
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CoXCLUSIONS.

1. Mr. Wood-Mason's eollection has yielded 14 species, two belonging
to the Equisetacer, and 12 being ferns.

2, Amongst these fourteen are two new genera (besides a now type of
Alethopteriz) and seven new species,  The collection, therefore, inerepses
considerably our previous knowledge of Raniganj plants,

d. The character of the whole flora is mezozoic. The prevalence of
ferns with net-venation (not being Glessopteriz), and the occurrence of
Taciiopleris L-:-[-x-ri.'tll}'..-]'.tm.- this.

4.* But also Glossopteris has shown some differences as compared with

i ' g AL - ' A 3 2
¢ in Australia: I refer to the marginated margin in Gilossopleris
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angust{folie, indicating perhaps a Pleris-froctilication, while some Kamthi

specimens  show a  Polypoedinu-fructification, and some Ausbrulinon ones

tow a fraetification along the veins.

5. Amongst the Equisetacene Solizomewra i1s decisive, which iz so
frequent in the colleetion of the Geological Survey.

3. ;1|||III'\I1|_'_'|:"\-1.

the ferns the 2l Ff:lr.zlfr’r'n'..f Ji'lnr.-.-'_g_lrﬂl,u-.".- roides 15 Very close
to the living Phegopleris ; Belemnopteris is very close to some living
Forins ; Gangawopleris Whiltiena is very close to the living datroplyum ;
and Pelacovittarie is very remarkable ; of importance besides these is
Macrotaeniapteris donnacoides and diethapieris comp. TWhithyensis, Gopp.

Alethopteris phegopferoides veminds one also of a Trinssic type, the
I:t"‘l'-j"-"- Sl"r!'fu"_l’.-'-"’.l'll"l n'.'-'e'.-\'. i:___[l.

7. DMr. Wood-Mason’s specimens afford strong corroboration of my
eral.

views as to the mezozoie age of the Damudasz in g

8. With the lower portion of the Damudas, namely with the Bari-
kars, tho upper has Sphenaphylivm trizygin, Verfebraria indica, Sphenojit
polymorpha, Macrotaeniopieris danaeoides, Glossopleris, eommuniz, and the
genus Gangamopteris, in common ; so that the close palwontological con-
neetion of the two is nonin seen.

9. The Kamthi group has with the Raniganj the same Phyllothoce
tidica, Ferdelraria indica, and the same Glogsopleris comaniis in commaon,

10. With the Australian lower co
possible as nob one single marine animal has been met with in our Raniganj

-strata 1o {'cnrlin.‘u'i.-c-\-|: ab all is

group or indeed in any part of the Damuda Series,
11. A comparizon, if any, is only possible with the upper conl-beds
of Australia, which alone are mezozoie and contain several fossils identical

with theose of our Damuda Scries,

12, A |'um|-]|;r_|' recister of the fossils From the Damidas, i1|:-!|11|i1|_f__{
Mr Wood-Mason's new forms, has been given by me in Hecords G. 5.
India, 1576, 1X, No. 4.




1876.] Kuowledge of the Fossil Flor in India. il

EXTLANATION OF THE PLATES.
FPlate XV.

Figs. 1-1. ennpfigliom Trizygin, Ung,  Two bgnchlets showing well the charne-
teristic disposition of the leaflets in tho artienlation. Fig. 20, One leuflet
enlurzed to show the mede of origin and the distribution of the veins.

Figs. 3—4.  Tertehririe Tudica, Royle. Fig 3. Good specimen, with a branch exhi-
Liting tho same chameters as the main slem, This specimen s particularly
remarkable, as showing distinetly encugh ribs on the surlies, which in soveral
plices (¢ a @) form *articulations”” Fig. 4. A portion of o rootlet of the =ime

+  Epecigs,

Plate XVL.

Figs. 1—3. Selizmeura Gondwansnsis, Feistm., branchlets and leaflots of this impor-
tant specics.

Fig. 4. Tertebraria indien, Tovle, a stem exhibiting regular articulation, and conse-
quently the squisstaccons nature of this fossil,

Figs. 5—7. Splenoproria polymipha, 1. gp. Fig. §, top portion of the frond.  Figs, 6
and 7, leaflets from lower portions. The rhachis broadly winged,

Plate XVIL

Figs. 138, Sphencpleris palymerpha, n. gp., illustrating pinnm from dilferent portions

of the frond. Fig, 1. Top portion, Fig le. A leaflet eolorged. TFigs. 2 & 2.

Tinnn and leafiet from the lower portion of the frond. Fig., 3a. One pinnula
enlarged. Bhachis broadly winged. '
Plate XVIII.

Piga. 1. 2. _Alithopterie phegopieroides, n. 5p. A very interesling type in the group
of Preopierides, npproaching most strikingly tho living Piegopteris, Fig. 1. Shows
a portion of the frond and the dispesition of the pinna and the pretty thick rha-
chides.  Fig. 2. Two enliro pinnie with {heir apiees.  TFig. 1o, Tluatatos tho
disposition of the veins in the pjanule.  Fig. 22, The top portien of the pinno,’

Plate XTX.

Fig., 1. 2. Alacrotaeniopteris {Taviiopteris) r-’riu..rrﬂr-fﬂ'f.lr Royl sp. (AeClell), Two out
of many other specimens. Fig. 1o, Shows the distribulion snd the mode of
furcution of the veins.

Figs, 3. 4. Pelecovittarie Hursi, gon. obep, nov, Fig. 3s. Bhows ihe basal pertion,
with the midrib and secondary veins isuing from it. Fie. 4a. The rolations of
the secondary veins in the top portion. -

Plate XX,

Fige. 1—2. Belewnepteris Wood-Uasaniavia, gen. ot &p. nov, (¥. B.—Thia two lobe-
veins are a little cxagperated) Fig 2, Reprogents what is belioved fo b tho
top portion of the leaf of the same spocies,

Vige, 3. Gungamopteris Whittiana, n. sp, Two specimens with very largo areales'
of thut intermediafo form letweon Glosssperis and Cyelupteris, which has lately
proved so frequent in our Barkur group.  These spetimiens oxhibit vory woll (o
distribution of the vein-areolos in two direclions tewanls e wargin. without any

aidrib, t X
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Figs, 5—8, Segeiopderin polupholla, n.sp. These {wo specinens belong, T baolicve,
to thiat form which MeCkeland fivst mentioned ns Glassopleris aeanfis, which, how-
wver, 1 considor to o n Sagenopieris,

& Plate XXL.

Fig. 1. Aacrofwnioperis donneatdes, Roylo sp. w portion from the middle part of the

Wi
Yeaf enlarged to show the development of the sccondary woins from the midrib,
Figs., 2—1. Glossopteris angustifolie, Bgt. Fig. 2. A nearly complote leal with baso
and apex. Fizs. 3 and 4 top portions of the leaf—all exhibiting tho marginated
peargin which probably indieates the fenetification—which in this caso would Lo a
Y frpctifeatio=Meridis”  Fig, 2a. A povtion, I:'II'I.I!:__EL'NL to ghow tho veins and the
marginal smooth lengitndingl pertion of tho leaf, £

Fig. 5. Glassepteris commpnis, n. sp. A portion of n Glossepteris, which is very fre-
guent threnghout the Dinmuda Series.

Fig. 6. _dlethoptonis Whithyeusis (£}, Gipp. Two pinnule belonging most probubly
to thiz mezozoio specics.
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g5~ Numes of now genor and speeies havo an asterisk (*) prefixed.

e e . g e g

Abroma augusta, 121
Albromis castancoceps, 30
anthoschistoz, S0
A.Lrui- lovigntns, 240
w  precatorias, 127, 240
Acarin cmsin, 297
s o VAL & menuina e
o n  var, B.olegans, fd.
5 Catechun, 296
vor. a. gonuing, fd.

= 3
" :. var, f. Sundrn, 6,
" Farnesiana, 206

o ferruginea, 296

- intsin, 207

= lencophloca, 206

VAT, o BE nuina, 297

var. f. microcephala,
297

i "

LRl 11

»  pennata, 205 Lt
Vi, @ genuina, il

1" ak
" w  Yar. B. canescens, id,
o pruinescend, i,

Togata, 297

i s | VOT. o pomuing, .
= o ¥ar A.concinng, &l
- rupestris, 59
£ Sumn,
Acanthodactylus Cantoriz, 26, 02
Acanthus ilicifoline, 142
Accipiter virgaius, 192
Achatina {GI:-.—-.—:LLI:L}I hebes, 315
Achyranthes aspera, 145
Acridotheres ulbo
o ging 'l:l.'u_lIIIIE, o1
o fristis, i,
Acroearpus fraxinifpling, 204
Acronyehin eyminosma, 122
Acrostichum auream, 164
Actinopteris Bengalensis, 377
Agtephila Javamice, 146
15 pubicrnla, i,
Actinura Daflaensis, 77
w Egortoni, 70
Adencsacme longifolia, 155
Admanthera pavonina, 129, 294
VAl & menuing, 204
yur. B. microspors
may el

LE) n
bl 1

Adonocropis Javamica, 147
Adenosma hirsubum, 143
Ailenoslenona viseosuim,
Adinntum sp., 163
JEricerns co nientlata, 187
L Innanka, 145 =
Acrva Javanien, 89
Aschynomeno aspern, 258
Indica, e,
B thu:r]-l. oo Nipalonsis, 70
snturatn, fd.
Afredin bijuza, 128, 290
L retns, _‘!'Ifl
Agnmn agilis, 22.02
Aganosma acuminaty, 140
Aroratum eonyzoides, 136
Agluin Andamnanica, 1233
w  argertcn, id.
Almmgium Sundinum, 133
Aglaonema palustris, 153
= simplex, ff.
Alanda gulgula, §3
Albizzia bubalina, 129
w  clypearia, id.
o elegans, 200
o faggiculufa, 129
= glomoriflora, 500
i heterophylla, £33, 300
» jinnga, 300
o bk, fd,
= littoralis, 129
w  locida 300
I!l'l_'g.'l'il::-.'-|:|.:."|l:|1 2949
a odortissin, fd.
o procera, 300
stipulata, 200, 129
Tevamanni, 300
;'il.l:'l.dﬂ Beavani, 193
w prandis, 69
Alchornea Javensis, 148
e tilimfolin, 148
'I._'luppu eollyris, 52
o nsca, 197
n  Nipalonsis, 75
Aleurus Strintus, 79
Alethopteris, 350
- Indica, 360
2 Lindleyana, id.
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* Alethoptoris Phomoptoroides, 362
" Wihithvensis, 55
comp. Whithyensis, G62
J"l.'['l_{'q'-]n'ltl:- Enibh\.. 1ta
Alpinin Phoonicen, 154
Alsodeia, 117
= Bengale nisis, i
\]-.n]_'.ln'l 1 g|l'|||.n-=| Lo, 162
Alstonin macrophiylia, 140
- spectaliilis, fdl
Alternantheri, 115
Altingia exeelzn, 10
Alycieus erispatus, 155
" Diurtii, 176 L
» Tralluonsia, 170

:: (Dioryx) graphiens, 178
= { ) nrnula, o
N mutaing, 177
* ,, notatus, 176

Theololdi, 1756
" Ehasinchs, .
” var id.
"l.l'- sicarpus, 127
bugpdenrifoling, 234

,: monilifcr, id.

i ruzosus, .

A styracifoling, i,

" Vi l"‘ll:l.l]J:, i,

W i+ = Tar. g{'nmm .«'n":
i i var. nuwmmlari-

folius, .
Amaracarpus pulescens, 133
Anviranthus Gangeti &
vimd
Ambherstia nobilis,
EAmomnum {]Innu wicekia) Fenglii, 154
Amoora Ganggo. 123
Amphidremns Theobaldiamos, 187
Anabasis multiflora, 89
Annoardium occidentale, 210
Anacoloen puborula, 123 @
Annmitrn cocenlus, 116
Anmnas sativas, 137
Ansspornm Cophalotes, 150
Ancilema ensifilium, 158
i nudifloyan, i,
Angiopteridom, B4
Angioptoris, 164
Anodindron penieniatom, 140
Anonn muricaia, 116
Anthipes moniliger, 1604
Anthus campestris, 91
s zordidis, 91
Anlidesma Gluesembilia, 147
s Menasn, fid.
9 persimilis, .
" puncticalatom, id,
Antitaxis calocirpa, 116
Antrophinm Callicfolinm, 163
Apodytes Andamanica, 123
Apoross glabrifoliag 147
W miergstachy, id,
Aduiln fulvescons, 00

.f.-r-."q'.r'.

Avachis hypogoon,
Arvachnoth ngmn, 70
Avboricoli Tafignlaris, 84
= Ir|'|4|lll ola, var. 205
Arvdizia littoralis, 137
Arveea nngusia, 1561
w  Catechu, 151
Arillavin robustn, 224
Artloophyllum Blumeanum, 133
Artocarpus Chaplasha, 150
incisa, 149
g integrafolin, i
s podunenulacis, il
pomiformis, id. o
!Luul.&n Roxburghii, 161
Asplonites Ottonis, 363
= (Diplaziom), 163
= macrophyliom, 163
Asplenium Nidus, 163
Astovophivllites, 337, 330
Atalantia macrophyila, 122
Athene Brohma, 90
Atylosia barbota, 256

4 maollis, i,
" niven, i,
o gearabmoides, i,

Baccaurea Javanicn, 147
Bambu=s vulgars, 162
Daulimda acuminain, 285
L anguing, 128
= Dbrachyenrpe, 257
diphyllin, 225

y
:., clopgatn, 258

o ferruzinen, 125, 250

e glanen, 428

i involncellnta, 288

" Tucidn, i

= I'tl\.:l.r'T:-.'-1:|1"h.|1_.':l1 il

L nulabarica, 287

2 miononlyn, fol

- ornattn, 228

i piperifulin,

i polyearge,

" purpirnscens, i,

B = var. camdida, @
2 purpuren, id.

o y | AT, nni 238

7 W 1 B trinndra, i,
5 racemog, 287

i Tos, 1"5

”

VI |l 28T
uunwlmﬂ v Asiatien, 131
= racenigs, id.
Dinincasa corifora, 152
DBergamin Sumatrang, 116
Hidaria appy L0
Lidens sp., 137
Bixga Orellana, 117
BLlattide belenging fo the genus TPanes-
ihia, 180
Blechnnm orientils, 103
* Belemnpoploris, 370
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* Belommopteriz-Wood-Masoniann, 371
Blumea bal=amifora, 157
o lavn, 136
o lacora, fid,
- o  myviccophala, i
X ] rigaria, 137
Blvxn Hoxburghii, 151
Boorhaavine glutinesa, 144
Bouea Durmanica, 212
§ O -51'i|.'l.:|i.:t, fef.
Bommaya sp., 143
antis tomentos, 146
Bricdella slauca, 147
. tomentoss, 14T
Brevnia ollong "I|x:|II 146

Prin: =, TE mifer; 71
Bruguivrs gymnovhiza, 130

1 .-|-1nl]um pinmatnm, 309 °
Buchanania acuminata, 211

o, il

= b1:|||-=1'|- 5y ﬂ'["‘
3 platyneurn, 125
DBas LF .nllu populnen, 310
Budytes viridis, 81

mel: nntx]'-l*:'.
\ Bulimus gracilis,
{Harpalus) Khasincus, if,

SRS Aas st 316G
Nilapiricus, 317
]3||t| 4 acuminata; 2 13
- fromdos, id
i parviflora, id.
gy Bupetba, el
Buteo firox, 00
Butorides Javanicus, 85
Cesalpinia Donduc, 128, .}"IE

= LIH'.lis whis, 128

o n.i_l,_‘}:ﬂll 2

= mimosoides, i,

& nugn, VI8, 200

i pulchervimn, 128, 292
i Suppan, 202

= sepiariag i,

tr:rum*u, il
C'T-u]pm:ru g ]
Cajanns Indicus, 128, 257
Calsmites, 337, 459
Coalamus, 152
Andumanicus, 151
Calandrella brac hpdaetyla, 91

- Culobates Mel: anope, 81

Callioarpa Tongifolie, 144
Calligonum polygonoides, 89
Calliope pectoraliz, 79
Calophyllum inophylum, 118
i gpectabily, 119

Finle. il

Calophylhom Wallichinum, 119
Calotropis procem, 59
Clannrinm; 123
ensiloris, i
= var, & eryihnoss

" ]
permi, il

% 3 var. f. lewcospers
T, il

o grandiz, 252

f
" 5
i 251

i mn alin wirosa, 127, 251
i ."|- o heedil, 123
Cuntis |l‘i'|h||{'=?"|l:l
Canne, 153
f_':|;-1-.|.:|'i.-| .'L!IL'IIEQH:L 1 16
5 aphiylla,
Hnzse ]11I llfr

[J,'I_I'l_“llil.]“’lh albonotuing, 68

o .,r1.lll'||.| 5
Carallin integerrima, 150
Carapa moeluceensis, 123
Cardicspermum halicaealinm, 124
Clarex lomgiaristata, 100
Cuyicn Papaya, 133
Carissn diffnsn, 139
Carpophagn i]'l.‘-igT.l'i:i, 53
* Uaryohinm Whasineum 313

- Indicum, fd.
Clasearin glabrata, 132
Cassig alata, 284
auvicnlata, #d.
fisinla, 283
i ]_.:']IIII{':I. 284
i & VAT @ gonninn, o
o w ¥or. 8. khoenigii, id.
y mimesoides, 285
var, a. typico, i,
var, 8. Aeschynomone,

tel.

1 "

;5 noffosa, 283
b Obovata, 2584
i cecidentalis, 128, 285
o Pumdlag 285
o Tenigern, 284
Siamen, .
e s VAL @, premuing, id. .
i o var. g pubernln, i
o Limoriensia, id,
Tora, 285

H: y . Var @ glnben, i

PSR i B pu.ikafll's, i,

(,'q:-.\"l'h't [ihfuml:.-. 144
Casuaring ciuisetifolin, 160
Centropns ]lullg.tlt.-:llni.-i, 70
Conthres Liflorus, 00
Centranthera hispida, 143
Contothecs lappacd, 161
Ceratoptoris thalictroides, 163
Corbiern Chlallum, 159
Ceriops Candolleinn, 130



iv Farlese,
Certhia dizcolor, 70, 194 Connarus sliclophyllus, 215
'.'l.T"\.'il.' gutialn, GO Conocephalus, 149
w  ruilis, £, *Cornein Bourdillondi, 1856
Chammeladon ovatum, 153 Corvus cormx, 91
Champoreya gnetocsipa, 123 o eulminotus, 83 -
Chapiin sonea, 71 y - dmpudicus, 91, §3
Chatorhea o m-.l ita, 91 . o splendens, 33
Enrlei, 78 w  Yoillanti, 91
Clis ||.|-‘ eandatns, 40 Corymbis disticha, 157 ’
Coesalpinin dosyrhachia, 1258 Covdin sulbeordnta, 144
Chavica Detle, 160 C ra wium Asi wum, 157
3 macrostachya, &l -
Chelidorynx hypoxanths, 71 , 118
Chelidon Nipalonsia, 10§, G8 ,{,‘l
Cheilosa montana, 148 B3
Cheiranthus parryoides, 116 117 .
Chibis Hottemtota, 71 C |4’_l;.|.].||;1:| neie |||.|.1"|..-'l, 204
Chimarrhornis loncocephala, 70 = alata, id.
Chionanthus, 139 ?', albida, 0,
Palembanicus, 139 % Assamics, 2065
Chlenasicas ruficeps, 196 2 biracte:
Chrysomitris spin oides, 200 il ¢ |l_l.'c-m i
Chrysophlegma ehle t-.}lulﬂm-, 10 . Chims
[]n-;. sopogon acicnlatus, 161 " ey tisoi
Ciper arictinum, 230 e dubin, 26
Cinnamomum obtusifoliom, 145 o ferruginen, 264
Cinyularia, 337 i 5 Vilr, &, Eenuinn, i,
Circus melanoleucus, 67 i i var. f. pilosissima,
Circaétus gallicns, 90 .
Cisticole :||11'-1:L11(,-|'|'-|:'-'||.||.‘1, Bl 5 filiformis, §d.
- Munipurensis, éd. =5 juncea, 2066 £
I3 Tytler, 1890 ik Fonraii, 265 {
Citrus decuwmana, 123 = o var, @. gonuing, .
. hystrix, 122 i o var. B. montiang, il
»  mobilis, var, Iimonellus; #d, e limifolin, 264 ’
Clacxylon longifolium, 148 o mucvopliylla, 266
' maolla, id. I, medicaginens, 267
Clausilin Ios, 318 5 neriifolia, 2606
Cleomo viscosn, 116 - patula, 265
Clerodendron inerma, 144 44 Peguann, fd.
pulmllldum faf. - prostrata, 264
[]j[l_lll_l. Temmates, 127, 240 e quinguelolin, 267
s {u.ummu, .' L - retusa, 266
- vir, a. Grohamii, i, 5 Bcricen, 127, 260
var, . macrophylla, @, i peasiliflorn, 2656
I‘_,m-:.sl.h‘.nth- 4 1] 5 glrinta, 267
= rumiflora, #d. i Stocksi, 264
Cocculus incanus, 116 o totragona, 266
Cocos nucifera, 151 —— o, el
Colocasia antiguorum, 153 Cry pmr nrvn forren, 145
e VIPOSE, i, Cuicumis Melo var, 11l|!h-1ll1!1, 132
Colubrina Asintica, 124 Culicipeta cinereocapilin, 71
Calumbe intermedin, 91 Cupunia adenophylla, 124
Combretwm cxtepsum, 130 = Jackiana, .
ity amn..d!' Chatia ‘.’\:Jut. nsia, “.i
g o n|||: i ]H:l i communis, 158 Cymmnopsis paors x]ll:]i!{'&i,. 268
Connuracen, 214 «Cvanops Asiatica, 70 »
Connarus gilibosus, 215 ‘[ Syathopoma Novilli, 182
T grandis, 216 . Cluroense, 183
o Giriffithii, 215 Jawaivnse, 152
e Latifolius, id. f_,\ nthull. prostrala, 115
. pandculatus, i Cyeas Rumphii, 161
o semidecandrus, éd. Cyclea peltata, 116



l*rhlrl'.t'. ¥

-
Cylista geaviosa, 267
Cyelophorns Avvorn, 173

o CXpunsng, i,

. = fnscicolor, &,

* o] (myxostoma) nivicols, @,
o T'earsoni, id.
o zebrinus, &,

Cyelostemnon lefcocarpum, 147
Cyelostomneen of the Dafla
Aszam, 171
f.'llu'::lamim_'n_-;h 153
Cynoctonum Walliehii, 140
Cynodon Ductylon, 161
Cynometra bijisa, I.,tr 250
W [ I.ll|.l||l:l'|.' 289
5 !I.'.'l[l.li.ll.t.ll‘:l, 124, 230
Cyornis unicolor, 71, 195
Cyporns canvscens, 158
i dilutus, if.
- Haspam, dd,

Hills,

& Trin, id.

- miestus, .

= pilosns, 6,

i polyvstachyus, fd,

5 umbellntus, id.
vulgnuis, i,
L"xIHI!I-!i aflinis, 90
Cyrtandra, 143
o acuminata, fd,
Cyriopera fusco, 156
Iactvlgotonium Lgyphiacum, 151
.T.J:l.:u::l]m;.'l.:ll.hub:, 128
sullruticosus, 142
1}1lb{rg1-|. enna, 270

= cultrata, 280

i folince, rd,

5 glanca, o,

= glomeritlora, 279

" latifolia, 280

= nigrezseens, 279

» ovala, 280

=, s VO @ gemning, fd,
% . var. 8. puboraly, cd.
0 paniculata, 270

o purpurens, .

5 rulirinosa, 281

- slipulneen, 280

= tamarindifolia, 281

5 viluting, ¢f.

volubiliz, 280
Dan'wpsm B4
Davallin elogans, 163
5 h(.t‘d rophylla, i,
o parallela, i
o golida, fd.
- Epelunein, i
Dendrobium wneeps, 155
crumnenatun, il
lhfﬂﬂ:m:tta frontaliz, 53
Himalsvann, &f.
Dendrophils frontulis, 71

Drepangcarpus Cumingti, 282

Drepanoearpus Monospermus, 251
= Heniformis, 25%
Hpingans, 231
Dunﬁ I'I:l1'll.I'| 1, 278
o tlegans, 277
» clhiptica, 278
s robusta, 277
s scandens, 128, 277
s Binuata, 277
p  thyzsiflors, 12 ’H
ll]l""ll'lul.'r‘xll 128, 277
Duwmth weta, 1446
Desmcdinm, 225

o auricans, 22
o biarticulatum, 232
& cophalotes, 233
,,,, concinmunm, 230
& (Dicorma), 127
£ diffuswm, 232
i flexuosum, 231
o flor L’Imtid:tm, 232
+ Gangeticum, 127, 231
e grunde, 233
" gyrans, 118
4 gyroides, .
i heterocarpum, 229
v B Var. o genii-
wum i,
= " var. 8. tricho-
®  caulon, fd.
= 3 VIr. 7. capila-
b, g,
4 heterophyllum, 127
i Karensinm, 232
= Inbwrnifolinm, i,
i Intifolimm, 231
5 Inxum, €.
" microphyllom, 220
i nlk'nt:Il:Lhnn, 230
il oblitum, .
" oblongum, 229
o podocarpum, 231
= polyoarpum, 127
2 pulchellum, 233
s recurvalom, 127, 221
A reniforme, 230
5 replaing, 220
i retrofloxum, 7o,
= scalpe, 230
" Boqunx, 231
W stbstipnlacenm, 230
s terea, 231
=] tiliacfolium, 232
" triflorum, 230,
" triguetrum, 232
= = Var, genninunm,
i,
" . vor. preudo-Lii-

!]111'1111111, fet.
5 umbellatum, 127, 233
" vestitum, 233
Dicarum olivacoum, 194



vi e,

Dicrurns allarictus, 1
- calhioeens, 71
= pyvrrhops, .
Doty ﬂph rides, S0
Lhiiy itaria, 160
Thiksomii, 'iﬁ-‘l

Trine hlpa "I.ml i1'|'| mn 1, il
Trioclo vofloxa,

Trioscoven b, 'I.'Ir
Digapyros Kureii, 138
undulata, &f,

.
Diplommating Austeni, 178
o " levigatus, 179
- " Homed, 178
s polyplouris, dd,
" 1 vir, minnta,
i

&0 m1-r1ll] to, il
‘]Jmhl.ll.L Bengalensis, 110

(- nummmlarin, (if.
Dizsemurus grondis, .'1
Dissochmeta, 151
Idodomaea ¥ Lampongs, 125
Doliches biflorus, 250

- lancoolatus, i,
Dracena anzustifolin, 1567

. Grillithii, id.

- lincMifinkia, i,

L gpicatn, .
]'Ilr'umrltmu-.hlm mangiferim, 213
Dirimycarpus racemosus, 206
Dirosera Barmanni, 510

o Amdics,

i P‘I'llt:l.l:h fol.
Drymoeca gracilis, 91
Dy mocpies longis .||u1
Dunliaria cireing |!1-=

& CONSPErsD,
" fugecn, .
" podecarpn, 256

Prumasia leioearpe, 241
Divsophylle amgeularia, 144
Ebermayern lanccolata, 142
Echis carinetus, 92
Eclipia, 137
Ehrvetin, 144
Elatostema integrifolinm, 140
. '\.mami_, 149
Fle 1,'L1.||||'L Tndica, 161
Ellipanthus enlophyllng, 216
- Helfur, &,
tomentosus, i,
El'cagnus: arbored, 146
Elwocarpus floribundus, 122
(Monoceras), i,
EJ!I]I‘].['\. mivroealyx, 137
Emberiza Hutteni, 91
»  striclata, dd.
Enhalus mearoides, 104
* Eymen milivm, 517

Entada sepndens, 128,
Fpithema carmosun
B uuiseticone, 157,
Eragrostis plumosa, 161
an uniolaoides, .
oy Zaevknnicn, do,
Erauthensum albnm, 142 i
. sunecifulinm, fo.
I.uuh._;tu'\ dubia, 306, 24
1 mutcraciryu, il
1 integrifodn, @,
5y Japomicn, $05
Friachne Chincnsis, 1061
Evioeaulon longifolinm, 158
= truncatwm, ol
Eriorlossum mabiginosum, 125
Erivectna tnborosum,
Eryeile paniculs |1.|I 141
]..I:rl.]l.l.lll i hols v-;l.n:- i,

- Imekiva, 1

E Tithospem: 1 244

= ovi I.II'II'V.I.'II iifl

o slricta, i,
suborosy, i,

r'uthmpu-. { Cerchneis) Pelnensis, 192
wyihrosternn leneura, 72
Esacus recurvivosiris, Gh
Bugenin , (Acmenn )
5 claviflora, il
s dJavanica, 130
. oecluzn, n.f
Eulophia Andim: wnensis, 155
. ir decipicns, id.
. Srominca, dd, .
Eumyins melanops, 71
Euphorbia atota, 148
i epiphylloides, 149
porvitlora, 148
i w  war. linearifolin, @,
4 pilulifera, 149
]:u-;um aurcala, 83
Exvodin Roxburghiana, 122
Exolvulus linitolins, 141
Evonymus Javanions, 123
Exealfactoria [II]IILII:-I“, 84
Excoeearin ngallocha, 148
X oppositifoling fd
i reclinervis,
Fagraea racemosa, 139
leo jugmer, 02
Faleouptilura, 51
#Felis Bhawinna, 40
» torquata, 51, 90
Ficua -,hryuuwtiﬂ, 1al
gribhonn, .

:: hispida, id.

i Amdica, .

o infectoria, fd.

y  macropods, i,
s  pedunculata, id.
p  Tolusa, i

»  Dwmphii, i,
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Finidea.

Fj.m'i_q.'i,&'h'hsrm lanata, 159
diphyila,

i,
g]ahuto::l, i,
miliacen, i,
nutans, 6,
ovaliz, i,

Flugollaria, 157
Flemingia bracteata, 260

capitala, 261
chenppar, 200
congesta, i,
forruines, i,
latifolia, 261
2 VAT, @. genning, i,

i ¥ar. 8. grandiflorn, fd.

limenta, 260
panicnlata, o
procumlbons, 261
prosirata, 260
eeminlala, 261
" ¥ar, a. genning, il
T var. B. viridis, fd.
goricans, 2G0
stricia, 261
strobilifera, 128, 260
vestita, 261

n;‘u'l 1 Tnaedicn, $08
Francolings vulwaris, B3
Froveinotin seandens, 163
Foirina umbellats, 159
Galictia tenniflom, 242

villosy, i,

Galerita eristat 1, 1
Gallinage stomum, 81
n]h.uu] 1 ehloropus, dd
“".i]ilt]‘lll'.L—-E.—- "ﬂl.*:-ﬂ'u'lﬂ.l'i.i, 23
Gaullus ferrginons, o,
Gampeorhynclos rafulus, 73
Gangamoploris, i,

Whiltinnna, 371

Garciufy ealyeing, 118
oo, il
speciona, id,
(Xunthuelymusy Jelinekii, o,
Crardinin resiniforn, 134
Gurmlux gulards, 76
leueolopling, 74
maoriliger, 76
poctaralis, i,
Gazelln Bennedtii, 90
Gecinnlus gmntin, 70
Gecimus geetpitulis, il
a strialntus, i
CIRSASPEY eristala, 258
Geloninm bifarinm, 148

Laimccobitum,

Gedeichla eitrinn, 72
Gostrochns Cileudonsiyg 187
Guerbilluz Hurrinne, S0
Girommivra subagualis, 150
Ghumd:um Brodicd, 68

d.inhn-mmu, 162

Vil

Glessnla Cassinen, 316
5 erazsilulods, 315
i Daflaensis, 316
illoestris, 315
orthocers, 316
Glochidion cal arpum, 146
Cilossopteriz, 372
Glossopteris angustilolia, 374
0 cotmminiz, 745
Indiea, 361
l"]ui a ¢legans, 210

= lon: aipetiolnts, £,

o Lavoyann, .
Glyeine Sc-ru. 25a
Glumnus arboven var, 8. insuleris, 122

= trifolinta, var. latitolia, i,
Gmeling Asiatica, 144
Guetwn Gnemon, 151

s macropodun, i,
Golunds Ellioti, 165
Gonostegin hirta, 140
Gonyatylos Migquelisnus, 146
Grordonia exeelsa, 119
Grossypinm herbacenm, 130
CGionanin, 124
Graminieola Bengalensis, 80
Grammatoplila striuta, 73
Growiin calophylla, 121
Griftithian eurvafa, 154
Girona filjcanlis, 242 .

s Crabiamii id.
Granealus Maesi, 71
Guettandn spocicsn, 134
Giymnodactvins sp., 20
Ghmmogramme sp., 164

sagittata, 370
G mmﬁ;xf dum heter apliylam, 13
Gymnoris lavicollis, 91
Gynnndropsis pentaphylly, 116
Gynochiodos macrophylla, 131
Gynopogon stells afum, 139
C'\ Il‘ Ly g [Tigs 1l “’”r i H

T Tndicns, 66
Chvaoearpus Jacquind, 130
Halophile evaliz;, 154
Hapalus Travankotious, 186
Hedyotis Andampnicus, 136

o npgroximata, 1556

s costafn, i,

w  ewrnlea, 136

s cynnuntha; id,
(.rl“lltul:lumlar A

'Ilt-d\ ohis paradoxn, 135

3 " rnecmosn, 154
"W ﬁlf?'idd}. 1:1-5
v wallichif, 136

* Helicarion (Hoplites) Durdii, 314
-

" 1 fmﬂﬂ'l-lﬂ i,

" minnuius, 313

" ovatus, 312

= }Huplita:aj radha, 314

” i } Vermucosus, 413
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Helicteres olituga, 120
Helix (Trochomorpha) neris, 312
o (DNnnihin Tuseandn, fdl

] % bilineata, 311
(Trachea) cestus, a1z
{Rotnla) climactorica, &
{Lrochomorpha) castr, iff,

[ o ) diplodon, dd

* (Wamina) globosa, .
(Macrochlamys) honesta, @,
Huttoni var. tapeina, id.
Lubrica, 311

:, { Plectopylis) macvomphalus, 312
L = ) pliectoatoma, i,

n [ Nanina) oxytes, id.

o Temicoly, dd.

v (Rotula) vidun, i,
Helminthostachys Zeylanica, 164
Hemiagmphis glandulosm, 142
Hemidnetylus Coetacd, 18
macnlatus, id,

u Persicus, i,
Hemixus flavala, 78

Hemionitis sasittata, 370
Henicurus immaculntus, 80
schistaceus, fd,

L]

"
5 Ecoulori, id.
o Sinensis, .

Henslowin erythrocarpa, 146
Heptaplenrum elliplicam, 133
Heritern Tothila, 120
Hernandin peltata, 145
Herpornis xantholenca, 83
Heteropozon eontortns, 161
& Heterorhing Roepstordii, 52
Hibiscens Abelmoschnosg, 120
. tiliacons, .
Hicrococeyx sparverioides, 70
& varius, 201
Hippocratea Nicobavics, 124
Hiptage Sumatrana, 122
Hirundo Daurica, 63
i ervthropygin, .
Holigarna Grahamii 208
" 5 var. genina, dd,
& o var, Holford, .
Homalomema sromaticum, 163
Hoya Hookeri, 140
Hugonia, 132
Huhua Nipalensia, 68
Hydrobata Asiatien, 203
Hydrotissa albirostris, GO
Hydrocotyle, 133
Hydrornis Nipalensis, 72 .
Hygrophils salicifolia, 142
Hymenophyllites, 355
Hypobathrom meemosum, 154
Hypolythrum latifolium, 159
) trinervium, id.
Hypotriorchis chicquern, 193
Ty poxis archisides, 157

1y psipetes pearoides, 78

Tiilea,

Iyptis susveolons, 144
Imperata arundinace, 162
Idigoforn Branonisna, 270
cilonowr, £,
elliptiva, id.

15 endecaphylla, 260
|_l||.|1-.':||l'|11c|:]:|.. i,

"

2 galoguides, 270

o hirsuta, s,

i linifolin, 263

= pulchella, 270

& tinctoria, 260

4 trifoliata, id.

” " Var. & gonuinn,
el

o i var. 8. Anil, v,

s trita. 270

- violneon, id.

" wisgos, 260

Ingn duoleis, $01
Tpomoes campanulata, 141
denfticnlata, i,

n
T linifolia, id.

e Wicolaricn, id.
n pes-ciuprie, i,

" gepiarie, dd.

" Turpethum, id.

5. witifolin, rd.
Isachne myosotis, 160

- Bp., i,

i milincea, rd.
Techamum muticam, 161
Ieolepis, 169
Ixora Larbata, 134

w  brunnescens, fd,
cuncifolin, fdf.

n -

ya Jonreinmm, il

o macrosiphon, dd,
o ¥illosa, s,

n Waoberifolis, 133
Ixulus castanicops, 203
flavicollis, 82

o Occipitulis, id.

w  Strintus, 202
Tore typhin, 79
Jusminum scwminatissimum, 130
Jussimea villosa, 132
Justicia Sumatrana, 142
vasculosn, .

1

# lavininta, id.

" terotifolia, id.
Kibarn coriacea, 1448
Enoxin corymbosn, 136
Korthnlsia seaphigers, 141
Kyllingia menocephaln, 158
Lablah valgans; 250
Lagenaria vulgaris, 132
Lagocheilus tomotrema, 174
Lanius Inhtorm, 91

. tephronotus, 71
Larus ridibundus, 83




Tilea

Lasianthus Ievicanlos, 134
Laothyras nculeata, 124
' erandilfolia,
b sabivas, 239
Lieea gambueinn, 124
Loguminos, 216
Lt '|_l:|l1-.'"i:'l:lh[-:l|!!l., 153
Lins eacnlenta, 239
Liopua Dayanus, "llfl
Lo b}'IUlI. &L :tuli‘l"l a, 225

o parviftora, il
o pinctorum, i
5 sCricea, i,

Lmucas, 144
Leucoceren albicollis, 71
Limnophila hirsuta var. scaberrima, 143
Lindsma laneeolnts, 163
- teneri, fil,
Liothrix srgontauris, 81
Litsmea foliosa, 144
Lobclia, 137
Liomchodes amourops, 48

- bifolintus, 49
i hrevipes, 48
i Crawnngensis, @
o cuniculus, 49
= nematodes; 48
i nodozus, id.
o uniformis, id.
* verrucifor, 47

meﬂhns, 146
Lourea paniculata, 235
reniformis, id,
Luffn eylindrica, 132
Luisin, 166
Lumnitzera litdoren, 130
RGOS, .
L:.-mpo[lu:m Cernunm, 162
T Taxum, fd.
]l]]hr'lu'lrm. i,
Ly ‘n:-stLm circinmatum, 164
A pinmn l.!'lf'iillm, i,
= scandens, #d.
Lynx Caracal, 90
*3Mala Andamanica, 138
Macaranga gigantea, 148

o tanaring, 147
Macrotmniopleris, 365
o danmoides, i
S Fi ﬂl;]-e:]'l.i:, a6y
o giganten, id.
B, 4l

"
Macrostachin, 337
Mimsa ramentacen, 137
Malgeovireus (Layardia) robiginosns, 78
tumn:.-lur,, fel.
JIn]Iniu:u acuminatus, 147
7 Helferd, id.

& muricatus, id.
Mangifern, 125
Z 3 culoneura, 213

= foetida, 1l

4 ix
Mangifera Indica, 212
g8 longipes, &, .
Ik silvatica, 213

Manihot utilissimn, 145
Manisuris, 161

Mnarantn dichotoma, 145
Maratliopsis, 364
Marsiloacene, 339
Mursilidinm speciosum, 343
Mecopus nidulnns, 254
Mogalema Franklinii, 70

= I!Ihl""’aﬂll‘i il
Megalomastomn paupereulum, 180
. tanycheilus, i,

Moo L]u.nis palusiris, 78
Melunoeor ypha bimaculata, 91
Melanorhoca glaban, 207
= usituta, fd.
"'-iloh!u:.tu-i albn, 267
Melastoma Malabathrieum, 131
& pelyanthum, i
Meliozma simplicifolia, 204
Memeeylon subivines vium, 131
var, grandifo-
lia, i,
paucifloram,
i,

Meropa viridia, 69, 90

Merula allocincta, 196

Mesalina pardalis, 26, 98
Mezonewrum glabrum, 203
cucnllatum, id.

" n

o = var. 8. enneaphyl-
lum, i

= p°  YOT. genuinum, id.

- i yvar. . pubscens,

(7 A
#*AMicraulax, 185
+ gealir, o,
Merchierax melanoloucus, GG
Micronisus badius, 201
. rufinotus, 70
Micropternua phicocops, fd,
Millottia atvopurpuren, 274
Drandisiana,
cana; 274
w  caudata, 276
cinorea, 275
5 poorulen, 276
o extonsn, fd,
" {ruticosa, .
o plincesoens, 276
leiogynn, 270
s lencnntha, 275
T monticola, .
= ovalifolia, .
" pochyearpa, fd
o paniculaia, 274
o pubinervis, 873
' pulchrn, 274
p soricen, 275
0 totraptora, 6,



z I :irl’{.‘l.‘.

Mimosa pudica, 294
Mlmusnp- Elengi, 138
littoralis, fd.
1lIlﬂult Mlamdeilii, BE. 200
rufignlaris, 199
Mirafra Assamica, 853
5 erythroptera, 91
Mixorniz rubricapille, 756
Modeccn cordifolin, 132
= Nicobarica, id,
Molinerin Capitulata, 157
Morinda eitrifolin, 135
Motacilla alba, 91
Hodgeoni, 81
iiuruna hmcimh., ELE
yn - giganten; 137, 246
i mMACTOearpa, 2-55
2 MONOSTHTIN, ted,
i nives iy 246
pruriens, 245
'!ﬂu.nm atutu:al.r.ln, B3
malabarica, 91
Mus=u snpienfum, 155
0 Smigrom, 6.
Muscicapula matipmn, 201
* Mussends Jelinekii, 1356
o macrophyila, idf.
Myeerobus melanoxunthus, 200
Myeteria Asinlica, 84
Myiomela leucura, 79
M viophonus Temminekii, 72
Myristica corticosn, 140
Myr=ine capitellata, 137
Najas, 154
Nauclen excelsa, 135
\r]:lh.rmhum decurrens, 164
o molle, id.
prolixum, id.
propinguum, i
trnneatwm, e
\t-phmll:"pﬁ acuta, fd.
Neptunin olermecon, 204
Niltava grandis, rJ
i ‘tlw:gnhon'v. 1.
\m-)x Nipalensis, 68
Niormniz albiventris, 100
Nipa fruficans; 151
Nymphiea, 116
Uberonis, 155
Ochna Andamanica, 123
Ochrosin salubris, 139
Oeymum sinctum, 144
Oiling Wodier, 125, 206
Olax imbricata, var. membranifolia, 1“3
H!Mdmhﬁi a4
*Opoas Nov a1
Ophioglossnm pendulum, 104
Ophiops Jerdoni, 26, 92
Ophigrrhiza mungos, 133
Oiplismenus rompositng, 160
Urania Nicobarica, 161
Chriolus Traillii, 79

24
mn

Ormocarpum senmoides, 2549
Orophea Katsohallica, 116
Orthanthera viminea, 89
Orthotomus longicauda, 79
Ortygomnis gulnris, 53 e
Osbecking 131
Oemotreron Phayred, 83
Otamthern Nicobaronsis, 131
Otocompen lowcotis, 91
monticoln, 79
Otus 'I.Irm}.n otus, 00
1-‘;1{;111.1'1huu2. bulbosus, 246
Pachystoma sonile, 155
Pohudia xylocarpa, 290
Palmornis eyanocephalus, 70
melanorhynchus, o,
s, i,
'I‘sl] nuntt.un,n,, 308
Kurzi, d.
Pandanus Leram, 152
i odoratissimus, i,
*Pancsthia flavipennis, 190

i1

" n mongtruosa, 189
* ™~ Saussurii, 190
. = Wallaced, 180

Panicam eolonum, 160
o filipcs, dd.

i E]m:lgum,l fil.
... umile, i,
& Javanicum, i
Papilionacer, 217
Paradoxornis Austeni, 202 B
v flavirostris, 72
,. mificops, 106G

Paramignyn citrifolia, 122
Parnetemen urophyilos, 129
Parinarium Sumstranum, 302
Paridhia insignis, 207
Porkin inzignis, 295
oo loiophyll @

Purkinsonias ucnleata, 291
Parochetus communis, 267
Parsonsin spiralis, 140
Tarus Nipalensis, 83
Paspalum eonjugatum, 160

b fexuosnm, id.

- gerobiculatum, id.
Passer Indicus, 83, 91
FPastor rosens, 91
Fecopters aifinis, 357

4 alata, i,

: arguta, 363

i athyrioides, 357
Pelliomia procridifolis, 149
Pelomys fallax, 170
I'Lliuphtrrum ferrugineum, 128, 203
Pericrocotus brevirostris 71

. gpecipsus, id.
Pen'ilmphu seumintta, 142
Phulwnopsis cornu-cervi, 156
Phaseolus sdenanthus, 240

o lunstus, il




" LHI:'.I‘.

TPhaseolns radiatus, 249
var. a. radintus, i,

LA fi?
" y ¥anL & mungao, o,
- semicrectus, o,

tenuicaulia, ff.
trilobus, id,
. trincrviusg, 6.
! o vulgaris, i,
n o, VAT DOnus v,
= I'h‘l*-uuﬂnl! description of a new specics
of, 47
Phogopteris, 362
* Philomycens (Incillaria) campestris, 213
Yholiddta imbricatn, 155
Phyllanthas nivurd, 146
Yhyllornis sfinis, S0
| Hardwickii, 79
' Phy H-;hmpm fuseatns, S0
; Phyliotheea, 337, 348
& Australis, 347
= - Hookeri, id.
W Indica, i
ramosn, id.
Picus’ '1.l'.r|h.:-. 193
Macei, 70
p * munderinus, 194
Pipastes agilis, §1
FPipturus velutinnz, 149
FPirus-grannlosn, 304
p Andiecns, 6l
s Pasiin, id.
* Pistdium Atkinsonianum, 180
O Bombayanum, 153
L Nevillinnum, id.
Pisum sativum, 240
o " Var., a. sativam, il
u var. B. arvense, id.
I‘:thcwtu‘mum confertum, 120
Fittosporum ferrugingum, 117
Pleches Indica, 137
Pnoepyga chocolating, 106
- ]:iulu.rl:, id.
Poinciana res wrin, 291
Polioactus plr.LmIJoua, 142
Polyalthia lateriflors, 115
Polygala leptalia, 117
= telephicides, dd.
FPolygonum faccidum, 145
Polyosmna Wallichii, 308
Polyphmgmon flavescens, 134
Polyplectrum Tibetanum, §3
FPolypodium adnascens, 163

- amplom, S61

i conginnum, i,
e iricides, 163

0 longissimum, id.
& phymatodes, i,
i quercifolium, id.

B spoctabile, 361
submarginale, id.
Pomatorhinus ferruginosus, 75
& hyvpoleucus, id.

xl

Pomatorhinus roficollia, var., 7o
schistivepa, o,
* 1"1:-m11m-1 grindiz, 180

" Himalayanm, &f.

o plonrophoris, i,
Pomotin tomentess, 1245
Pongamia mitis, 12 28, 276
Popowin parvifolia, 116
FPortalaca oleraces, 115
Potamides {Pirencila) Layardi, 94
Potentille Kleinians, 308
Pothos scandens, 163
Pouzolzia Tudica, 149
Frotineola caprata, 91

= Indica, id.

Premna integrifolia, 143

Prinia flaviventris, 202, 78
i socializ, var, 79

- 4 Btownrtd, &l

Proparus chrysious, 82

* Prunua Martabanica, 303

= Persica, 302

e Poddum, 303

w triflora, 302
Paammophis, 92
Paarizomus Dalhonsise, 69
FPsendarthria viscida, 226
Psidium Guyava, 130
Psophocarpus palustris, 250

1 tetragponolobus, fd.

I’aum]m corylifolia, 268
Peychotrin Andamanica, 133

i connnta, i,
- Nicobarica, id.
" tylophora, id.

Pteoleocarpa Malaccensis, 125
Pteris longifolin, 163
n  pellucens, id.
w  repandula, i
» - Bagiltmfolia, 370
Pterisanthes, 124
Pternandm coorulescons, 131
Pierocarpus Indieus, 278
i MACTOCATPIY, T,
'I’tnmu:_‘!.’thls migmng, 174
Pterocles arennrins, 92
" exustus, H1
. Ecnegallns, 92
Pterolobinm macropterum, 203
Pt-_r{-rpcmmm diversifolium, 121
Pterythrius erythropierus, 81
Plerythrius rufiventer, 109
#Ptyodactylus homolepis, 19
& Hi lFSC]LﬂI:I'-II an
Preraria anabaptista, 253
VAT, &, genning, 254
var, 8. glabregcens,
esns
i rachycarpa, i
»  Candellei, 253
= hirsuta, 264

" LE]
11 i



i Tuidea.

FPuerarin phasooloiles, 253

stricta, i,

suspicala, i

tuboeros, 252

Wallichti 253
VAL, @, genuing, id,
var. B, composila,

il
Pupina imbricifern, voar., 179
Pyenonelus E}.—ga-nl.-:. 7a
P yenosporm edysaroides, 2

i nervosa, 127
Pyotorhis ¢ Lhmhhh, T4, 197

i Sinensis, T4

Pygoum acwminatum, 302
prboronm, o,

H persimile, .
Pyrrhulauda meluinauchen, 91
Radermachera Lobbii, 142
Remirea maritima, 153
Tthizephors mucronata, 130
Rhodamnia trinervia,
Khns, 125

Javanica, 206
Khasziana, id.

. 11:.1:u.-. ulata, #d.
Rhvnchosia, brncteata, 253
candicans, id,
densiflora, o,
mindma, 257
1-“!»-:]. vl
rufeseend, 258
Bhy 11-_]::-111-:1-; pure, 158
L] illimi, i,
Wallichiann, éf.
]-'hnh:m'l:-:- plicatus, 63

ticinus comemunis, 148
Rimator makacoptilos, 106
Teosa involuerats, 309
Tosncom, 301
Kourea commutata, 214
var. plurijuga, i,

"

e

ke Elc.p'l_.uncl:l 126
= pulchells, 214
y  stomopetlala, 215

e willosn, 214
Wallichinna, 124, 214

]3{:::. d_'i]_l. floritiunda, 117
Rubus ferox, 307

o Mlavus, id,

.+ lnsiocarpus, dd,

+  Moluecanus, 120, 306

5 ) var. o genuinus, 306
F var, B. alecmefolins

i,

. pentagonns, id,
w  pyrifolius, il
w  rosmioling, ad.
var. a. asper, 307
var. B. gh'l:rmauh, i,
var. . abnormalis, id
Futicilla aurores, 79

=3 EL

2 el

Ruticilly fuliginosg, 092
Hodgzeni, 79, 109
Byparia cesia, 117
Sabia limoniacen, 204
v viridissimn, dd.
Sxecharum oficinarom, 162
spontancum, o,
‘-\L-.-.u] ibinm olliquum, 156
Baccopetalum Morsfieldii, 116
Sagonopleris, 376
polvphylla, 877
Salacia 1|1.'1{|. phyila, 124
Salviadora Persica, 30
Baraea Indiea, 200
Barcolobus globosus, 140
Basia ochracea, 70
Baxicola chiryvsopygia, 91
- desertd, i,
o dsabelling, fd.
y  morio, id.
e n;-iaihﬁl-.ut’l, fd.
pieata, i,
"-Lutu-"n'l' 308
B wola l\.mni-'rn. 137
:"_iuh:mq,h}"num brevifolinm, 161

Bchizoneura, 337 i .
e Gondwanensis, 343
- Hoerensis, 344
- Meriand, di..

paradoxa, 345
Hhucnpl.nm! ano
Beindapaus pteropodus, 153
Searpus subuleius, 159
Scleria id.

a  levis 160

5 lateriflorn, 159

v lithosporma, dd,

., Bumatrensis, .
EBeolopax rusticaly, 200
Beoparia duleiz, 143
Scops Drueed, 30
Scyphiphore hydrophyllaces, 153
Hecurinega obovata, 147
Selaginelln cpudata, 163

" flabelluta, fd.

i tenolla, id.

X nlbescens, 200
+ anacardivm, 4.

Semecarpus  heterophiyllus, 126, 210
vir, pubes-
cens, 126

" (]

W panduratus, 200
W subipanduriformis, 210
Semecirpus subracemosis, id.
Berilophus ralrupygins, G2
Seanmum Indicum, 143
#Hosarmn Hungerfordinnn, 145
* . inermis, 154
Besbanin ae uleuta, 271
i 'I:.ﬂ_rj-Lul. T
i Cochinchinimsis, fd.
i grandiflors, id,




_f

B

ke -y

Shells, new Land and FPresh-water, from

India and Durmn, 154
Bhuteria suffulis, 241
vestita, i,
‘:ul.'l amocnn, 110
W Carpinifolia, wr. peuty, i
Sideroxylon attineatum, 138
grandifolivm, o,
Fll-l.s plr nniiled, T8
pulche U, i,
E'::illlll:ll'.l. FLI.II.I.I'I.I.L-E‘\ 250
Biphia strophiats, 72
yw supercilinris, 201
SBis=n Chinensis, 53
Sitta cinnumemoeovenisis, 71
o Tormoss, fil
s Himalayensia, 104
Biva cvanuropter, 82
o striruls, 81
Emilax polyscantha, 167
sy ilimtn, T3E
conforta, id.
dichotoma
grandiz, id
Srm.t’:.m semsitivo, -..u.. 127
Bophora tomentosn, 1328, 23
Earghum :::111'11:um, 1651
Spathodea Rheedii, 142
Spenoeophalns tridectylus, 02
Sphenorerens splonurus, 203
Sphenocichla Roberti, 198
Sphenopieris athyrioides, 357
5 hvmenophyllides, i,
. poly morpha, 356
Sl'-lan_ufnlhxllum,, B57, 488
trizgygia, 342
Sphe 110]-‘1\.1!"1" 3, 350
"'Spu"lr.ulmn Bhamoense, 186G
,, Tatubifeaum, 187
3 hispidum, 17 &
v o E-.-\'E]li, it
Sphmeranthuos n:it-rm*o]-]];'.]u;s. 137
Spheenodesmn eryeiboides, 144
Spilanthes, 157
Epclflwl'luw:-u 161
Spondias ¥ macrophylls, 213
v mamiifera, dd.
Sporobolus, 161
Stachytorpha ]n;hm. 143
Stellio melanur, 2
»  muptuos, i,
Blemona, 157
Stenochlionn scandeme, 164
*Stenoductylus orientalis, 21

1t

1

Bterculia campanulate, var. glabrifolia,

120
= hypostictn, i,
= longifolis, fd.
s wmolliz, i,
Sterna melunogustra, 85
Strachyrhis chyyeca, 75
nigriccps, i

Eil

Tiadex.

Streblns asper, 150
Btreptaulns Blanfonli, 179
Stroplaxis bombax, 1687
. = Dallaens
& Theobaldii, id.
Strychnos nowminmin, 189
B!_1:1-||r-'|-:u-h~|.- eontrm, Sk
Stylidivm fenellumn, 137
Buthor Daflacnsis 72
Munipurensia, 106
Swintonia Gridithii, 207
Heklori, id.
"-Lhmmi ii, 207
b\l\n curriea, 91
w  derdoni, fd.
w  mnma, ful.
Svmplocos leiostachya, 180
Svnodrella nodillors, 137
Syvphectides Bengalensis, 84
Tubommmontann erispa, 140
Treniopieris lata, 266

2

i ST
musefolia, 366

T tm-}ptmrlt %, 364 '
Tamarindus Indica, 128, 200
Tapiria hirsuta, 206
Temenuchng Malabariens, §3
Tephrosia candida, 272
Grahamii, id,

n 2 )
senlicosn, id.

xiil

(Alacrotwniopt.)  abnormis,

1*

= tenuis, 273

" finctoria, 272

" i Var. g, genning, id.
1 » var, 8, coccinen, v,
" purpures, i,

pancifiora, fd.
J.nmmah . 130

' citring, vd.

- culappa, fd.
Ternstoocemin Penanginana, 119
Tehitrea aftinis, 71
Tephrodernis pelviea, 71

*Testacella F Dikrangensia, 314

Tetranthera amara, var, v Andamanica,

145

o laurifolia, .
Thamnobin Cambaycnsis, 01
Thespesia populnea, 120
Thooares smtmenioss, 161
Thrixspoermum wmplexicanle, 156

s Thunbergin, 142
Thyesanolenn acarifera, 160
Timalin Bengnlensis, 75
Tinnunculus alandarius, 66
Torenia cordifoling 143
Towrnefortia argenten, 144

o glubra, id,
*Trapelus rubrigularis, 23

Trema orientalis, var. Veluting, 150

Treramnus floxilis, 255
1 Yalsgulis, 254




Xy &

Treramnnz mollis, 254
- oxpliylla, 2535
Wnllzehil, &f.
=« Trichoglotiis quadricornata, 150
Trichomanos filiculs, 162
hwmile, éf
Juvanicam, dd.
minscoides, ol
Tricho m andes, S50
Trichospermnm Javaniewm, 121
Triplasia trifoliolats, 122
Trivmictta humifuss, 121
i rhomboidon, i
Trizvgin speciost, 342
Trochnlopterum chrveopberam, 76
rufigulare, i,
'ﬂ-rl']‘ll'l.l'l'l'i{'l.l.'ll.l., i,

Lh ]

a1

Turiints Garoensi:
Turdus (Plancats 'L“"'_':' !."-Lat'tlua\ T2
= palliduz, 196
Turtur Cumbayensis, 91
»  mecha, 33
n  rizorius, 01
£

L ;
Tnearin pilosn, 135
*TUmnio Foolel, 157
Lnona desmos, 115
Uyupa cpops, T1
13 |1']:1 .ql:lué..mﬂ 1, 236
s lopecurcides, id.
campanulata, fd
b tordifolin, i
s crinita, id.

5 w var. macrostachyn, il

i hamosa, i
i lap rl]'Jv::-'].LL-:lrl{-sJ 1237
Is

T. tricularia l.h'm.:h*l. 143
Tvara cordata, 115

w . mcrantha, .
Vandn toves, 156

Tadex.

Vinilin pyeiiodis, 70
Nironia cinern, 136 -

Virtabrin vadinds, 348 e

Yivia sativa, 239 -
Yigna bruel

nenlearain, 3

5 Slolic ]!]l.'\ltlll, 3, m"I
Iuten, 128, rl'!
w  lutcoln, i,
pilosa, i,
yx  YOpCNS, fil
Sinenzis, 248
vexillata, 247
¥ |.]1L1sl1i:m1r. viEvivaticn,
¥iolo MHookeri, 117
Visenin Indics, 121
Viltaria clonzata, 163
Vitex negundo, 143
Volvocivorn melanoschistus, 71, 202
Yitis laneeolariz, 124

o Linmed, i,

o ]_1!’.'l.1.L1.:|, il

pyo TEpens, i,
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