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1.—On a collection of Japanese Clausili made by Brigade Surgeon R.
Hungerford in 1881.—By 0. F. voN MOLLENDORFF, Pu. D., Fice-
consul for Germany, Hongkong.

(Received January, 3rd ;—Read February, 1882.)
(With Plate I).

When E. von Martens (Preuss. Exped. n. Ostasien, Landschnecken)
published the first connected list of Japanese landshells in 1868, there were
only 8 species of Clawsilia known from that country, but their number
has so rapidly increased of late years that Kobelt in his Fauna of Japan was
able to enumerate not less than 83 species, including one Balea. These show a
great variety of forms, and have necessitated the creation of many new
sections and groups of the subgenus Phaedusa, many of which are confined
to Japan. As only a small portion of the Japanese archipelago has been ex-
plered as yet, and that for the greater part by travellers for whom conchology
had only a secondary interest, it is not not to be wondered at that Brigade
Surgeon Hungerford's exeursions have been most suceessful. His collee-
tinn, made in a few weeks, contained, as the folluwing list will show, 21
species of Clausilia, ten of which I consider to be undescribed. In enu-
merating them, I follow the judicious arrangement of Phaedusa by Dr.
Boettger in his * Clausilien studien” (Cassel, 1877) and “ Systematizsches
Verzeichniss der Gattung Clausilia” (Frankfurt, 1878), which [ find corro-
borated nearly throughout. In a few instanees, however, the creation of
new groups for some of the novelties will eventually prove to be necessary.

I may add here that I have used throughout the terminology now
generally adopted in Germany. We use the term © lamellae” only for the
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2 0. P.von Millendorft—0On w collection of Jupanese Clausilim. [No. 1,

parietal and subeolumellar plaits, 7. ¢ , lamelle supera, infera, spiralis, sub-
colwmellaris ; while all the palatal ones are termed © plicae.” Of these
latter the long upper plait, in many species the only one, is ealled “plica
principalis,”” those above the principal ave © plicae suturales,” thoso below
it, « plieae palatales.”
Genus Cravsinra, Drap.
Subgenus Phaedusa, . and A. Adams.
a. Group of Clawsilia Shanghaiensis. Pfr. = Euphagdusa, Bottg., Claus, Stud.
1877, p. 51.
1. CrAUSILIA DIGONOPTYX.
1877, Clausilia digonoptyz, Bottger, Claus, Stud. p. 58.
8. Jahrb. D. Mal. Ges. v, p. 45, . iii, £. 1.
Syst. Verz. Claus, p 54.
Jaheb. DM G, vi, p. 108.
Kobelt, Fauna Jap. extramar. p. 69, t.
viii, f. 17,

| [
[ 1]
|| ]

The type from Kamatokogiro; var. minor, diam. maj. 11} mm., neay
the same place.

2, Cravsinia TAT.

1877, Clausilia tan, Bittger, Claus. Stud, p. 58,
Nachrichtsbl, D. M. G. no. 6, p. 70.
1878. —— —— Jalrb. D. M. Ges, vi; p. 46, t. i, f. 2.
— —— —— Syst. Verz, p. 54,
1879. —— —— Jahrb. D. M, G. vi, p. 108,
Kobelt, Fauna Jap, p. 70, t. viii, f. 18.

Very numerous at Kioto, Kobi, Nara, and ofber places in the island
of Nippon.

—_—

8. CLAUSILIA PRODA.

1868, Clausilia prolg, A. Adams, Ann. & Mag, Nat. Hist. 4th ser. 1. p. 471.
aculus, B, von. Martens, Ostas. Landschn, p. 83, t. xxii. f.
15 (ne¢ Denson).

18— Bittger, Claus. Stud, p. 58 (ex parte).
1878, — — Jahrb. D. M. G. v, p. 49, t. iii, {. 8.
—_— =— —— —— 8yst. Verz. p. 54.

1870, —— Kobelt, Fauna Jap. p. 71 t. viii, £, 19.

1879, Clausilia proba, Bittger, Jahrb. D, M. G. VI, p, 108,
Common at Nagasaki (where the species was likewise collected by
Professor Rein) and at Utsonomda and Mamada.
4. CLAUSTLIA HUNGERFORDIANA, n. sp., PL I, Fig. 1,

Testa subrimata, fusiformis, pellucida, sericina, arcualim striatuls,
corneofusca, maculis albis interrupte signata (quasi zebrina) ; anfr. 9 con-
veriusculi, suturd profundd disjuncti, ultimus rotundatus pone aperturam

]
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1882 O. F. von Mollendorff— On a collection of Jupanese Clausilim, 3

subinflatus, frrequlariter costulato-strialus ; apertura subobliqua, rolun-
<?c:fti:jrf:'.if[:j',;1 is, sinulo vecto, peristoma condinuum solulwin, superne viz
stnuatum, valde prolractum, expansii, reflewiusenlwin, parun therassal wi ;3
lamelle supera obsolete, inferdumn in mavgine }u’;‘f'.i'fo;'nru’f.s nodull instar vie
distinguenda, lomella spiralis vecedens, lunella infera a margine valde
remota, late arewala, subcolwmellaris immersa. Plica principalis modice,
palatalis una. supera brevis ewm lunelld interrupld fere obsoletd subtus
pamuwm parviin retrorsum mittente convexa. Clawsiliom lalisstinuwm, sub-
quadratum antice acurinatun,

Alt. 12%, lat. 2%, apert. alt. 24, lab. 2 mm.,

Hap. Narain insula Nippon.

In its closing apparatus this pretty little novelty greatly resembles
Clausilia proba. The upper parictal lamella is, in the majority of speci-
mens, only marked by a slight thickening of .the lip. Rarely there is a
minute knob, After a distinet interval the “lamella spiralis™ setsin. The
lamella infera is somewhat like that of Clausilia digonoptywx, Bottg., so
that the parietal lamelle would approach very close to one another, if the
upper one were properly developed. The specific character of our species
is the fine sericine epidermis with alternating white and brown spots.

b, Group of Clausilio valide, Plr., = Stercophacdusa, DBottger, Clausilienstudien,
p. 61.

5. CLAUSILTA NILGENDORFIL
1877. Clawusilia Hilgendorfi, v. Martens, Sitz. Ber. Ges. Nat, Fr. Berlin, 17 April,

p. 106.
1877, —— Bittger, Clans, Stud. p. 60.
1878, — — s Syst. Verz. p. 65.

1879, ——

Kobelt, Fauna Jap. p. 76, f. ix, £ 2.

Three specimens of a large Clausilia, from 30 to 35 millim. in length,
of a dark chestnut-brown colour, collected by Mr. Hungerford at Chinsinji,
agree very well with Prof. von Martens® diagnosis and Kobelt's figure of
C. Hilgendorfi. In one specimen the subcolumellar lamella is somewliat
receding.

6. Cravusrnra KoBENSTS.
1876. Clausilia Kobensis, Tidg. Smith, Quart. J. of Conchology, i, p. 122
(February), :
——  —— Nippounensis, Kobelt, Jahrb. D. Mal. Ges, iii, p. 275, t. viii,
f. 3,4
1877. —— japonica, B, von. Murtens, Sitz. DBer. Nat, Fr. Berlin, p. 108
(an Crosse £),
Japeiica (cum var, Nipponensis), Bottger, Clans. Stud. p, 62.

1878, — Syst. Verz. p.
1879, — — Kobelt, Fauna Jap. p. 75, t. viii, {. 10, 11,
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An Olausilia japonica, Crosse (Journ. de Conch, XTX, 1871, p. 228, t.
XIIT, £ 5) #

[ am by no means sure of the corrcctness of the identification of
Clausilia Kobensis, Smith, with japonica, Crosse, as proposed by Bottger and
obelt. Crosse’s diagnosis is very vague and incomplete, and T have
seen neither figures nor specimens of the true japonica. On the other hand,
there is no doubt that Kobeli’s aipponensis and Kobensis, Smith, belong to
one and the same species, and that Smith’s name has the priority.

Mr. Hungerford collected numerous specimens of the type at Kobi,
the eriginal habitat, and near Koma Kasunga. A much smaller form from
Suma Yushi, I propose to distinguish as

var. PALLENS, nova.
differt a typo testd minore—23 millim longd—tenuiore pallide flavescenti-
corned, lamelld inferd magis elovatd, superae in Prefundo magis approxi-
mald,

7. CrAustiia oosroma, n. sp., Pl I, Fig. 2.

" Testa elongato-fusiformis, solidula, subpellucida, striatula, corneo-fusca,
spira gracilis apice obtuso, anfr. 12—12} subplani, wltimus subdistorius
rotundatus ; apertura oviformis, sulbrecte, peristome continu wmr, solutum,
expansun; reflexiusculum, superne leviter sinuatum. Lamella SUPEra mar=
ginalis, obliqua, cum spirali contigua, infera marginem hawd atlingens, re-
trovsum valde elevata, spiraliter torta, fere horizontalis, intus ultra lamel-
lam spiralem producta, lamella subcolumellaris emersa usque ad marginem
protracta ; plica pri neipalis mediocris, palatalis supera brevis ewm princi-
pali divergens, infera obsoleta vel nulle, lunella nulla.  Clawsilivm latissi-
mum sicut precedentis speciei. .

Alt. 284, lat. 5%, apert. long. 6, lat. 42 millim.

Hazn.  Only three specimens from Halkoni.

A near relation to the preceding species, but sufficiently distinguished
by the more elongate shape, the thinner shell, the very regular oviform
aperture, the more valid and still more spirally twisted, nearly horizontal
lower parietal lamella, the much more divergent upper, and obsolete lower,
palatal plait.

¢. Group of €1, Yokohamensis, Crosse —= Megalophaedusa, Bittg, (Clausilicnstudicn,
p. 62).

8. CLAUSIITA VaAsTA,

1877, Clausilia vasta, Bottger, Claus, Stud, p. 62.

1878, — Jahrb. D. M. G. v, p. 51, t. i, £, 4.

Sa e T e SEE b Y erady 0509

1879. —— —— Kobelt, Fauna Jap. p. 82, t. viii, . 15,
Hip. Nagasaki.

ey




1882.] O. I\ von Mollendorfl—On a collection aof Japanese Clausilie, 5
9, CLAUSILTA DUCATLIS,
1876. Clausilia ducalis, Kobelt, Jahrb, D. M. G. iii, p. 162, . v, £. 7.
1877, —— —— Dittger, Claus. Stud. p. 63,
Syst. Verz. p. 56.
Kobelt, Fauna Jap. p. 83, {. viii, £. 10.

Two magnificent specimens of a Megalophaedusa from Tlakoni agree
fairly well with Kobelt's diagnosis and figure of Clausilia ducalis. They
are, however, longer—38 millim. instead of 86,—of a dark chestnut eolour
with a slight violet tint, not “ yellowish horn-coloured” (luteo-cornen) as
Kobelt deseribes his C. ducalis, and the subcolumellar lamella is completely
immersed so that it ean only be scen by holding the shell in an oblique
position. There being but two specimens known of Clausilia ducalis, it
seems advisable to class the specimens collected by Mr. Hungerford with
that species provisionally, although they may deserve a new name as a
variety.

d. Group of Cluustlia eylindrica, Gray = Cylindropheedusa, Bitiger (Claus. Stud,
p. 64).

1878, ——m' —

18790 s

10. CrLAUSILTA GRACILISPIRA, n. sp., Pl I, Fig. 3.

Testa elongato-fusiformis, subcylindriea, tenera, pellucida, subtiliter
costulalo-striata, viridiflave, anfractus 10-11 subplani sutwrd valde distinetd
discreti ; apertura parve, subobliqua, rotundalo-piriformis, peristoma con-
tinuwwm solutum, superne leviter sinuatum, breviler expansum. Lamella
parietalis supera marginalis, obligua, satis valida, cuwn spirali continua,
infera remotissima, viv conspicua, subcolumellaris immersa ; plica prinei-
palis anediocris, lunelle nulla, plicae palatales tres quarum prima et lertia
subacquales, media brevis.  Olausilivm angustum linguiforme, acumina-
tun.

Alt. 95—134, diam. 2, apert. long. 2, lat. 1} millim,

Has. Near Kobi.

A very well-marked species, which T ean only compare to Olausilia
eylindrica, Gray. The slender, subeylindrical shape, the small aperture,
the absence of a lunella, the very remote and oblique lower parietal lamella,
the immersed subcolumellar lamella indicate its relation to the group
Cylindrophoeduse created by Bottger for O eylindrica. 1t differs, besides
size, shape, colouring, and sculpture of the shell, by the spiral lamella com-
pletely continuous with the lamella supera instead of  fere contigua,” by
the three palatal plaits instead of two. I think, therefore, that the Japanese
species has to be placed in the group Cylindrophacduse. The  elausilium
is like that of the next group, Hemiphaedusa.

Before passing on to the last-named group, T shall here enumerate two
new species which do not very well agree with any of Bottger's subsections
of Phaedusa, and for which I should propose to make a new group, if I

&
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knew any species of Bittger’s derophaedusa (1. ¢.p.G14). This group, com-
prising two Javanese Clausilie, €. Junghuhni, Phil.,, and eornee, Plil., is
perhaps the only one to which these novelties could be referred. On
the other hand, there are relations to the first subgroup (* Formenkreis®)
of Hemiphaedusa. Unfortunately, Mr. Hungerford collected only a fow
speeimens of each, and I have been unable to study the clausilium of either
species. The decision whether they belong to Hemiphaedusa as a special
subgroup or ought to form a new group by themselves has to be reserved
until more material will allow the breaking up of some specimens.

11. CravsiniA SERICINA, 0. sp., Pl I, Fig, 4

Testa ventricosulo-fusiformis solida cornea subtiliter striatula sericina ;
anfr. 10—10% conveziusculi sutura distincta, ultimus subdistortus, haud
magis striatus ; apertura subobliqua, rotundato-piriformis ; peristoma con-
tinuum, solutum, valde incrassatum. Lamella supera valida, obliqua, ad
marginem descendens, cum spirali contigua, infera antrorsun vix conspicua,
subtus truncata, subcolumellaris vix emersa ; plica principalis profunda,
in apertura haud conspicua, palatales duo, supera brevis, secunda punetifor-
mis vel obsolela, infera lunellague nullae,  Clausilivin 7 (non vidi).

Alt, 221, lat. 5, apert. long. 53, lat. 4 millim.

var. MINOR alt. 20% millime. anfracé, 11, lamella subcolumellaris im-
METSs .

Hap. Two specimens of the typieal form from Chinsinji, and one
specimen of the smaller variety from Yumagaaishi.

The palatal plaits might be compared to those in the group Stereophae.
dusa, from which our specics is otherwise widely different, The lower
parietal lamella refers Ol sericina to Hemiphaedusa.

12. CrAUSILIA CARYOSTOMA, n, sp., PL I, Fig. 5.

Testa ventricoso-fusiformis solidula, striatula, pallide cornea, anfi. 9
sulplani suturd distinctd discreli, uiltimus penwltimo viz altior ; aperture
rolundata, subobliqua, peristoma continwwm, superne haud sinuatum, brevi-
ter solutum, expansum, incrassatum. ZLamelle supera medioeris, obliqua,
cum spirali conlinua, infera valde remota, parva, intus furcata, subcolumels
laris immersa ; plica principelis valida, longa, lunelle nulla, plicae palata-
les tres ventrales quarwm prima et tertia subacquales, breves, secunda punc-
tiformis.  Cluusilivm ? .

Alt. 14, lat 31, apert. long. 381, lat, 3 millim.

Han. Kobi; four specimens,

This novelty likewise does not seem to fit into any of Dr, Bottgor's
subdivisions of Phaedusa, The lower parietal lamella reminds one of that
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of CI. subgibbera, also of CI. hyperolia, v. Mart. The palatal ¢ plieae’ are
so far up in the shell that they are visible above the aperture, a position
for which Ad. Schmidt has introduced the appropriate term ¢ ventralis.”
The same position of the * plicae palatales oecurs in Ol aurantizea, Bottg.
Our species differs from the group Hemiphaedusa by the immersed sub-
colwmellar lamella, and the absence of a lunelln. The small number of
specimens prevented the examination of the clausilium, and, as mentioned
before, the final classifieation of this “species and OL sericina has to be
reserved.
¢. Gronp of (lausilin pluviatilis, Bens = Hemiphaedusa, Bittg. (1. e p. 63).
a. Subgroup of Clausilic validiuseula, v. Mart.

13. Cravsiiia xrmioes, n. sp, PL I, Fig. 6.

Testa elongato-fusiformis solide, striata, obscure castancofusca, anfr.
12 subplani ; apertura subobliqua, ovali-piriformis, peristoma satis incras-
satum, viz solutum, reflexum, albolabiatwm. Lamella supera ebligua, mar-
ginalis cum spirali contigua, infera oblique ascendens in profuido dextrop-
sum reforta, subcolumellaris modica, emersa, marginem attingens. Plica
principalis mediocris, sat profunda, palatales tres laterales obliquae quarwm
media minor, lunclla nulle. Clausilivmn ?

Alt. 33, lat. 6}, apert. long. , lat. millir,

Hap, The unique specimen was collected near Nagasaki.

This fine Clausilia is a near relation of OL Lickonis, Bottg., with which
# has all the characteristics of the closing apparatus in common. It differs,
however, by the habitus (which has nothing of the curious claviform shape
of Ol. Hickonis, but is rather slender), the considerably larger size, the
dark brown colour, and some smaller differences of the lamelle and plicie ;
so that I do not hesitate to make it a separate species.

14, CLAUSILIA TETRAPTYX, 1. sp.,, PL I, Fig. 7.

Testa fusiformis, solidula, spird gracilis attenuatd apice acutiusculo,
subtiliter costulato-striata, corneofusca ; anfr. 9% convexiusculi ; apertura
piriformi-ovata, suboblique, marginibus parallelis, peristoma continutin,
superne leviter solulwm, leviter incrassatum et expansum ; lamelle supera
subobliqua, marginalis cum spirali continua, infera spiraliter recedens, haud
Sfurcata, antrorswm complanata, subcolumellaris valida, emersa, maryinem
attingens. Plica principalis lonya, palatales gquatuor quarwm primae et
quarta subacquales majores, mediae subaequales minores. Clausilivm satis
angustum, antice haud inerassatun, rot undato acuwminatum.

Alt. 17—18, lat. 4, apert. long. 4, lat. 3% willim.

Hae. Fujisawa.

By the shape of the clausilium and the four palatal plaits instead of
a lunella this form belongs to the subgroup of Ol validiusculs, v. Mart.

e
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It is well characterised by the small size, the less solid shell, the sculpture,s
the less oblique upper parietal lamella.
B. Subgroup of Clawsilia platydera, v. Mart.
15. CLAUSILIA PLATYDERA.
1876, Clawsilia platydera, vo Mavtens, Jaheb, D, AL G. i, p, 362,
1877, — ——  Dittger, Claus. Stud. p. 67,

1878, —— — Syst. Verz. p. 7.
9 —_ —— ' Kobelt, Faunua Jap, p. 91, £. ix; £ 9.
var. EroNaars, Bottger, Syst. Verz. Clausilia, p. 57.

Mr. Hungerford collected some elongate slender forms of 271—29}
millim. in length at Nara. These I think are Béttger's var. elongata.

Another form was found numerous near Iobi. It is more ventricose,
has a more solid shell, a broader and rounder aperture than the type; the
lunella is shaped nearly as in Bottger's var. Jambda (Claus, Stud. p. 67),
forming a right or obtuse angle with the plica principalis. On the other
hand, the peristome is always solute above and the subeolumellar lamella
always reaches the margin, while Bottger says of his variety, “peristoma
superne kaud solutum,”  Jamella subcolumellavis subimmersa.”” This form
thercfore shows a transition from the type to var. lambda, and might deserve
a new name as a variety or a subvariety.

16. CrLAUSILIA FUSANGENSIS, n. sp., PL I, Fiz. 8.

Testa gracili-fusiformis interdum decollate, solidula, striatula, cornea ;
anfir. 12 convexiuseuli, sulura satis profunda disjuneti ; apertura veef®,
basi recedens, ovato-piriformis, peristoma continwwm, solutum, undique eca-
pansum et reflexum, albolabiatum. Lamella supera valida, obliqua, maryi-
nalis, cum spivali continua, infera a margine satis remota obligue ascendens,
Jureata, in profundo dextiorsum retorta, intus lamellam spiralom superans,
subcolumellaris immersa. Plica principalis mediocris, lunellu cum plicd
paliatali superiove et inferiore parcis conncxa Jiquram litterae graccae N
anstar formans.  Clawsilium angustum.

alt, 27—30, lat. 5, apert. long. G, lat. 4 millim.

Has. Chin-sin-ji.

Nearly related to Clausilia platydera, especially to the var. elongata,
this fine form offers by the much slenderer shape, the invisible subeolumel-
lar lamella, the more twisted lower parietal lamella ete., suflicient differ-
ences to deserve a new name, which I have formed from I'usang, the old
poetic name of Japap.

. 17.  CrAvsinis svrantraca, Bottger.
1877. Clausilia arrantiaca, Ditiger, Claus. Stud. p. 68,

TSTRMSEIE A Syst. Verz. p, 7. :
e — Jahrb. D. M. G. v, p. 101, t. iv, f. 5.
T e i

Kobelt, Fauna Jap. p, 95, t. ix, 1, 11.
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var, Mixor, v, Moll.  Difort a typo testd minore, graciliore, peristo-
mate vix inerassato, lamelld subcolwmellari dmmersd vel viw emersi—mar-
ginem haud attingente,

Alt. 8¢ —T11 millim.

IHan. Nuca. :

The differences above mentioned excepted, this dwarf variety agrees
very well with the type, especially in the orange-brown colour,

18. CLAUSILIA BILABRATA.

1876, Clawsilia dilabrata, K. Smith, Quart, J. of Conchol., Febr. p. 120.
1877. Bitger, Clans, Stud, p, 68,
- 1878, Syst, Verz, p. 38,

1]

_— —— Juhrb. D. M, G, v, p. 103, t. iv, {. 6.
1579, —  Kobelt, Fauna, Jap. p. 06, t. ix, f. 12,
Hap. Kobi.

¥. Subgroup of Clausitie hyperolia, v. Mart.

19, CrLAvusiLia U¥PEROLIA.
1877. Clawsilia hyperolia, . von Martens, Sitz. Ber: Ges. Nat, Tr. 17 April,
p. 110

——  DBittgoer, Clans, Stud. p. 69
_ Syst. Verz. p. 58
——  Kobelt, Fauna Jap. p. 99, t. ix, f. 13.

Two specimens  collected by Mr. Hungerford near Jotsuka, T think I
‘ean safely identify with E. von Martens' species, although I have seen but
one not quite full grown specimen of the latter. Diagnosis and ligure
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agree {L]\ well,
20. CrLAUSILIA RECTALUSA, n.sp., PL I, Fig. 9,

Testa Jusiformis, solidula, subpellucida, striatula, pallide cornea ;
anfr. L1 wltinus penultimo subaequalis, irrequlariter costulatus ; apertura
subobliqua, tetragono-piriforinis, peristoma conlinwwm, solulum, expansuin,
valde inerassalvm, veflexivseulum. Lamella supera valida marginem attin-
gens cum spirali contigue, infera antrorsum fere obsolela, retrorsum subvei-
ticaliter ascendens, in margine peristomatis incrassata, wodulifera ; lamella
subeolumellaris valida emersa wsque ad marginem producta, fossuld ab
inferd disereta.  Plica principalis obsoleta punctiformis cum lunelld rectd
coijuneta, plica suturalis post lunellem una brevissima, palatales nullae.

Alt. 18—20, lat. 4, apert. long. 4, lat. 3 millim, *

Hap. Kamatokogiro.

By.its peculiar inner structure this remarkable shell ean only be com-
pared with the last mentioned species, with which it has in common the
almost vertical and receding lower parietal lamella, the long and straight

> ;
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lunar plait, and the strongly emersed subeolumellar Tumella, 1t is, however
sufliciently characterised as a sepavate species by the shovt plica principalis
(which does not’exist in O. hyperolia), the existence of a short sutural plait,
the want of spiral lines on the epidermis, the horny colour, and the lower
end of the lamells infera.  This is more spirally twisted, gradually
evanescent towards the peristome, but again thickens on the margin into
a small knob, while the same lamella of C. hyperolia is cut off abruptly.

2]1. CraUSILIA APTYCHIA, 1. sp, PL I, Fig. 10.

Testa ventricosulo-fusiformis, solida, subpellucida, subtilissime striatu-
la, pallide flavescens, saepe decollata; anfi. 11% convewiuscull, ultinus
peiultimo subzequalis, apertura subobliqgna rotundalo-lelragona, peristoma
condinuwm, solutum, velde incrassalum, veflexivsculum. Lamella supera
margiialis, mediocris, eum spirali conligua, infera antrorsum obsoleta, sub=
tus truncata, verticaliter ascendens, intus validissima ante lamellan spire-
Iem tenuvem evanescentem abruple desinens, luinella subcolumellares valida
emersa usque ad marginem pi‘afﬂwhh Plicae palatales nullee, lunella
chsoleta, Clausilinm satis angustum, marginibus parallelis, antice rotunda-
fasie.

Alt. 22, Iat. 41, apert. long. 5, lat. 4 millim,

Has. Hakoni. :

Another interesting novelty of the subgroup of € Iyperolia, nearly
related to the two preceding species, bub larger than either of them
and somewhat more ventricose. There are not any palatal plaits and
even the lunella is in some specimens entirely obsolete, in the ‘others
there is a thin layer of calcarcous matter parallel with the outer edge of
the clausilivin. The spiral lamella is very low and thin and its inner end
almost evaneseent, although it extends beyond the inner end of the lamella
anfera. 'The latter is comparatively short, but very thick and high. Its
abruptly cub off outer end is more like that of OL hyperolia, but somewhat
more visible in the aperbure ; it then ascends vertically almost without any
spiral twist and occupies nearly half the width of the whorl, the inner end
being again trunecated, s

The systematic arrangement of these three species ought to be : recta-
luna, hyperolia, aptyelia, the first having rudimentary principal and sutural
plaits and being thereby more nearly related to the preceding groups.
1 have, however, gigen Clausilin hyperolia the first place as the only
species hitherto deseribed,

L. ol # i & e - a
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II.—Clausilia Nevilliana, e new Species from the Nicobars.
By O, I vox MouLexporrr, Par. D,

(Received Janunary 15th ;—Read April 5th, 1852.)

CLAUSILIA NEVILLIANA, n. sp, PL I, Fig, 11.

Testa clongato fusiformis, subtiliter oblique striatlula, fusca, nitidula ;
anfir. 10 convexiuseuli, apertura mediocris, [ere verticalls, elongato-pirifor-
nits, sinulo recto perlongo, peristoma continuwm, solutuin, tenue, brevissine
expansum, superne profunde sinuvatum fere angulatum., ZLainella supera
obliqua, marginalis, valida, cum lamelld spirali continua, infera a supera
valde remota, spiraliler vecedens, brcvissime conspicua. Plica principalis
longa, palatales duae majores profundae, ventrales, (antice intuenti suprd
aperturam conspicuae), lunelle nulla.  Clausilivm 2 (ion vidi.)

Alt. 20, lab. 4, apert. long. 4, lab. 8 millim.

Hap. This very fine novelty was discovered by Mr. de Roepstortf on
the island of Camorta, Nicobars, under a fallen tree in a damp place.

The small number of specimens—T have seen bub two—has prevenfed
as yet the examination of the inner structure of this interesting new
Clausilia. This is the more to be regrebted as it does nobt seem to
belong to the same group as the only other species of the genus hitherto
recorded from the Nicobars, CL. wiillerstorf)i, Zeleb. 'This species (of which
I have seen onespecimenin Brigade Surgeon Hungerford’s collection) is nearly
related to CI. javana, Pir., and should find its place in Bottger’s second
section of Phaedusa (Psewdonenia) and therein in the 5th subgroup (¢ For-
menkreis”) of CL javana. Ouwr Clausilia nevilliana has nothing of the
Nenia-like shape of that group, effected by the small number of whorls,
the very large aperture, which is more or less protracted below. It is on
the contrary rather slender, the aperture is rather small and though not
very oblique still not quite vertical. The closing apparatus agrees pretty
well with the characters given by Boitger of his section Acrophaedusa
(Clausilienstudien, p. 64), viz., a very long © principal plait,’ two or three
rather long and deep palatal plaits, no lunella, small parietal lamellwe, piri-
form aperture, not dilatate peristome. This .group was created for two
Javanese species, CL cornea and junghuhne, Phil,, and ineludes the Indian
forms C/. monticols, Godw.-Aunst., and aracana, Theob. Unless the break-
ing up of a specimen should necessitate a different classification, I think
that Clausilia necilliona can more safely be considered to be an Aerophac-
dusa. 5
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1IL.—Descriptions of seme new Asiatic Clausiliwe.
By 0. F. vox MérLexponrrr, Pir. D.

(Received and read May 2rd, 1882).

Cravsinry (PSEUDONENTA) ANDERSONIANA, n, sp., PL I, Fie 12,
Testa ventricosulo-fusiformis, solidula, subtilissime siriatula, fere
laevigata, pallide corneofusca, apice obtusiusenlo ; anfi. 10 eonvexiuseuls,
wltimus valde attenunitus, subtus votundatus, distinclivs strintus; apertuia
parun obliqua, oblique piriformis, peristoma continuwm, valde solutum,
expansum, vefleviwsewlum, pallide ecornewn. Lemella®periefalis supera
obligua, sat valida, cwm spirali continua, infera crassa ante marginem
subabrupte desinens, subeolumellaris Damersa. Plica principalis volde
elongata, palatales tres subventvales, divergentes, infima arcuata. Clausi-
Liym 7
Alf. 20, lat. 4, apert. long 4%, lat. 33 mill.
. Han. Ininsula Mergni provincie Tenasserim leg. Dr. Anderson.
This fine new Clausilia, of which Dr. Anderson discovered only two
specimens in Mergui, is, as Mr. Nevill justly peinted out to me, nearly
related to CL insignis, Gould, of the same province, to which species
Dr. Bottger has assicned a sepavate group (* Formenlkreis”) in his sub-
section Psewdonenia of Phaedusa. 1t differs by the smaller size, less
ventricose shape, the number of whorls 10 instead of 9, the more elongate
and oblique aperture, the freer ‘and more protruding peristome and its
pale colouring and by the closing apparatus. The latter is mueh more
immersed inasmucly as the palatal plaits of CU insigais are lateral, while
those of our novelty are nearly ventral and are, together with the inner
end of the very long prineipal plait, conspicuous in the penultimate whorl
above the aperture. DBesides, the number of palatal plaits is only three
against five of CL insignis. :
I add the diagnoses of two new Japanese species, which have recently
been obtained by Brigade Surgeon Hungerford.
CLAUSILIA MICROPEAS, N. SD.

Testa gracilis, elongato-fusiformis, tenera, pellucida, subtiliter costu-
lata; pallide cornea; anfr. 9% convexiuseuli, apertura ﬁohun!::!o-p:'-:'z_'/‘m'-
mis, peristoma continuuwm, solutum, expansum, refl-vivsenlun, albolabiatum.
Lamella parietalis supera marginalis obliqua sat valida cum spivali con-
tinua, infera valde remola, viz conspicua, subcolumellaris immersa. Plica
principalis” sat brevis, palatalis una supera brevis lateralis, interdum
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" secunda  punctiformis.  Clawsilivm linguiforme, marginibus parallelis,™
sublus acwminatum, haud incrassatum.
Alb. 103-113, lab. 24-28, apert. alt. 2-21, Tab, 13-2 mill.
Map.  Ad laeum Chinsingi insulw Nippon leg, el B. Hungerford.
Aflinis CL gracilispiree dilfert numero anfractuum minore, habita g
minus gracili, apertura paullo majore, plica principali breviore, plica pala-
tali (pleramque) uniea. Speciem uiramque ad subsectionem Cylindro-

phaedusam Boettgeri referendam esse existimo.
Cravsmita (HEMIPILEDUSA) SUBULINA, 1. sp.

Testa gracili-fusiformis, subliliter striatulg solidula, subpellucida,
? cornea, anfr. 10 subplani, wltimus votundutus subinflatus, rugoso-striatis,
apertura rotundato-piriformis, peristoma solufumn, expansun, reflexiuscu-
lum, tierassatum, afbo-labiatum, superne sinwelwm. Lamella parietalis
supera arginelis valide, obligua, cum spirali wvalide continue; infera
reumota, antrorsum evanescens, wodulum ad marginem emitfens, subcolunel-
laris emersa.  Plica principalis modica,. palatalis supera divergens, luielle
lateralis subobsolete wvel plicis 2 aut 3 punetifornibus confluentibus
constitute.  Cluusilivm lingwiforme sat angustum subtus volundalo-allonia-
fum haud incrassatui,

Alt. 16, lat. 8, apert. alt. 31, lab. 2% mill.

Hav.  Ad lweun Chinsinji insule Nippon leg. el R. Hungerford
specimen unieum.

Exrraxitiox or Prate I,

Fig, 1. Clawsitia hungerfordiona, n, Spy % 2, p. 2.

Fig. 2. ——  costoma, n. sp,, nat. size, p. 1. B A
Fix, 3. ——  gracilispira, n. sp.,, x 2, p. 5. - OG\CAL__ GAE:O 3
Fig. 4. ——  sriciya, 0. 8p, % 2, p. 6. (o) Q,L o
Fiz, 5. ——  carjosteina; 0. Sp., % 2, p, G, S
Fig. 6. ——  athiops, n. sp., nat, size, p. 7.
g, T —— (letraplyd, n,sp,; x 2, p. T
Fig. 8.  —— fusengensis, n, sp., nat, size, . 8.
Fig: 9, ~—— téctaluna, n.ap, % 2, p. 9,
Fig. 10, —— aplyckia, n. 8p., x 2o, 10
Fig, 11, —  nevilliana, n, Y SR A 3
Fig. 12, ——  wwiillerstorglf, Mijrah, nat. size, p. Li,
e P a1 —  dideisonigng, 0. sp,, x 2, pilai .
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‘1\’.--Sf‘conr? List of Diurnal Lepidoptera énkabiting the Nicebar Islands.
By J. Woon-Muason, Deputy Superintendent of the Indian Musewm,
Calcutia, and 1. DE N1cE' VILLE,

[Received April L0th ;—Read May 3rd, 1852.]
(With Plate II1.)
RHOPALOCERA.
Pamily NYMPIHALIDA,
Subfamily Daxaiv.
1. RapENa sanrs.var. NICOBARICA, W.-DM. & de N.
J. A8, D 1881, vol. 1, ptl i, p. 225, 8 @ (woodeut).

Upperside. & Underside.

Upperside. 2. Tnderside.

Great Nicobar,
2. Daxars nivyiack, Cramer.
Nankowri, Kamorta, and Katschall,
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8. Daxars acraiorprs, elder,

L]
Nankowri, Kamorta, Kar Nicobar, Katschall, Trinkut, and Great

Nicobar.

4. Daxars gexvriy, Cramer.

Nankowri, Kar Nicobar, Kamorta, and Katschall,

5. Daxais cumrysireus, Linn,

One male from Katsehall.

6. Dayars HEGESIPPUS, var. NEsierus, Ielder.

Nankowri and Great Nicobar. <=

7. Evrrma Esrerr, Ielder.

Kamorta, Katschall, Pulo Kondul, and Trinkut.

8. Eurnea casreuNavt, elder,

Kar Nicobar; and Mergui, Lower Tennasserim,

#9. Eupraea yovanz, Felder.

Kar Nicobar (Felder); and Upper Tennasserim.

10. Evrrea camonrra, Meore.

Nankowri, Katschall, Kamorta, and Kar Nicobar.

11. Evrrea sivvrarnix, WM. & de N, PL IIT, Fig. 1 &,2 ¢.

J. A, 8. B. 1881, vol. 1, p. 229, & ; p. 228, 2 (asaberrant @ of Z. camorta from
Gt. Nie. ). -

2. Wings above and below all lighter and more broadly bordered
externally with paler of much the same tint as in %, cainorta.

Anterior wings above with an inereasing series of three subapical spots,
an elongated subcostal spot, a minute dot near the end of the cell, and
a larger one just beyond it “near the base of the interspace between the
second and third median veinlets, all white.

Posterior wings above spotless.

Wings below with the diseal spots of all, and tho subapieal ones of the
anterior pair, lnrger and more prominent, but with the submarginal series of
the posterior incomplete and less distinet, only two speck-like representa.
tives of them being present in one wing and three in the other, with a
short linear dash between the submedian and the first branch of the median
forming a seventh cirenmcellular mark in the posterior ones, and with all
the spots coloured as in the male,

A eecond and smaller specimen approaches the male in the colour
of the upperside and in the breadih of the pale outer borders; it lacks
the seventh eireumecllular mark, and lias only one indistinet representative
of the submarginal serivs of dots, on the underside of the posterior wings.

Length of the anterior wing 1'588—154; whence expanse = 880
—315,

Grreat Nicobar,

Appears Lo be very closely allicd to the Javan B, sepulehralis, Bubler,

e R R L R N ™ e
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Subfamily SarvrRivz.
12, Mxcanmsts mepus, Fabr.
Nankowri, amorta, Iatschall, and Great Nicobar.
13. DMryeanests prust, Cramer.

[No. i,

Nankowri, Kawmorts, I{ar Nicobar, Katschall, and Great Nicobar,

14. Mzgraxiris 1syexe, Cramer.
-
d 9. Kamorta.

15. Ervasras aovvs, W-M, & de N, P, 111, Fig. 3 4,4 o.

Kar Nicobar, Pulo Kondul, Kamorta, and Katschall,

Subfamily Nyayemanive,
16. Crrmosia NiRonarics, Felder.
Nankowri, Pulo Kondul, and Great Nicobar,

17. Creritocuroa Nrcopanrca, W.-M. & de N, Pl I11, [ig.

J. A. S, B. 1881, vol. ], p. 231, &.

Great Nieobar.

1S. DIESSARAS ERYMANTIIIS, var, NIKOBARICA, Felder.
Kamorta, Katschall, and Great Nicobar,

19. Arcirax Arcreee, Cramer.

Katschall.
20. PynaMEIS cArpUr, Linn.
Kamorta. g

¥21, Juyoxia ASTERIE, var., NIKOBARIENSIS, Felder.
Kar Nicobar (Zelder). :

22, JuNoNIA naonMEpra, Linn, =
Kamorta, Nankowri, and Katschall,

23. Hryrovnayas aisiepvs, Linn.

& Nankowri and 2 Katschall,

24 HyroriMyas voriya, Linn,

Great Nieobar and Tillangschong.

25. Nepris yicopanics, Moore.
Kamorta, Nankowri, Kar Nicobar, and Kutschall,
*26. Neeris marora, Hibner,
Nankowri (Felder).

27, NEPUS MANANDA, Moore;

iar Nicobar,
25, Tanspcia crvannis, Hewitson,
Nunkowri,

j Family ERYCINID A,
20. ARISARA prrasciats, Moore,
Wur Nicobar,

]
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Family LYCENID.E.
30. CuRrETIS THETYS, Drury.
Nankowri and Trinkut,
¥31. CASTALIUS MANLUENA, Felder.
Kondul (Felder),
382. LaMPIDES ELTANTS, Fabr.
Kamorta, Nankowri, Trinkut, and IKatschall,
393. Laxripes paxpava, Horsfield.
Nankowri, Kamorta, Katschall, and Trinkut,
31 Laxripes strano, Fabr
Nankowri, Kamorta, and Trinkut.
35. Layremoes rarrumasies (Pabe.), Horsheld.
Nankowri and Katsehall.
86. Laaeroes mrato, var. NIcopanrrcevs, W.-M. & de
Nankowri, Kamorta, Trinkut, and Iatschall.
o7. LAMPIDES AmDATES, Moore.
Kamorta, Katschall, and Nankowri.

Katschall.

09, LaumprnEs oNTJUs, Fabr,

Kamorta (oore).

#40. LaANPIDES KINKURKaA, Felder,

Kar Nicobar (Felder) and Nankowri (Aloore).

#41. LAMPIDES KANKENA, Felder,

Kar Nicobar (Felder).

“12, LaMPIDES KONDULANA, Felder.

Kondul (Felder).

#43. Lamrrpes aacnmoricemarara, Felder.

Pulo Milo (Felder).”

44. LAMPIDES ROSDMON, [abr,

Nankowri.

45. POLYOMMATUS KARSANDRA, Moore.

Kuamorta, Katschall, and Trinkut.

46. Porvoummarvs sazara, Moore.

Kamorta, Katschall, and Trinkug,

47. Hyroryc.eys tnecnornes, Feldor.

Nankowri and Katschall,

*48. SrrioN sUGRIVA, var, AREca, Felder,

Kar Nicobar (Felder).

19.  Situox KaMORTs, Felder,

Numerous males from Kamorta, Nankowri, and Kar
uumerous females from Kamorta ; Great Nicobar (Lelder).

85, LAMPIDES PLUMBEOMICANS, var. NICOBARICUS, W.-M. & de N. {
i
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#50. Devporix onsers, Hewitson.
Kamorta (Moore).
51. Mynriya aryuyvs, Cramer,

Nankowri. 4
Family PAPILIONTD.I.
@ Subfawily Preriys.

52. TERTAS HECABE, Linn.
Kamorta, Katschall, Trinkut, and Nankowri,
58. TEerias N1kKoBARIENsIS, Felder.

Kamorta; and Iar Nieobar (Lelder).

54. Terias proxa, Horsleld,

Kamorta, Nankowri, and Katschall,

55. Tacuyris mipro, var. HIPPOIDES.

Pap. hippo, Cramer, Pap, Exot. 1779, iii, pl. exev, figs. B0, 2

‘A pair from Kamorta are nearest to the N.-Eastern Indian variety
(T. hippoides, Moore, Trans. Ent. Soc. Lond. 1881, p. 312, & ?); differing

«only in the wings of the male being not quite so broadly margined with
brown either above or below.

56. 'Tacuyris pavpa (Godart), Snell. v. Vollenhoven,

Great Nicobar.

57. TACHYRIS PAULINA, var, GALATIEA, Felder.

Males ard a female from Nankowri, Katschall, and Great Nicobar.

The specimen of the latter sex differs from N.-I. Indian and Madras
ones only in having the base and outer margin of the posterior wings washed
with sulphureous. ; :

#55. (CATOPSILIA CROCALE, Cramer,

Kumeorta (1laore).

59, PIERIS CORONIS, var. LICHENOSA, Moore,

Kar Nicobar and probably Kamorta,

Subfamily PArPILroNiNz,

60. PAPILIO ARISTOLOCHLE, var. camonta, Moore.

Nankowri, Kar Nicobar, Kamorta, Katschall, and Great Nicobar.

Gl. Papinio POLYTES, var, NIKODARUS, Felder.

Males and females of the 1st form from Nankowri and Kar Nicobar ;
males from Pulo Kondul and Great Nicobar ; and onc female of the
9ud form from Nankowri or amorta.

#52, PArILIO AGAMEMXNON, Linn.

Kamorta (Moore).

Family HESPERIIDE.
#63. 'Tacrapes necreri, Felder.
Tulo Milo (Felder).
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61, Taarapes ravi, Moore, 5

Nankowri, Kamorta, and Katschall,

65. Ismexp mxcrasarionis, Fabr.

One female from Kamorta,

66,  Ismexe asarnavavs, IPelder,

Two females from Kamorta, and one from Katselhall without the
small semitransparent yellow discal speck between the two posterior branches
of the median vein, '

G7. Heseeria conacs, Moore.

Rumorta, Nankowri, Katsehall, and Trinkut,

6S. IlesreEnria aaxa, Moore.

Kamorta (Jloore) and Katschall.

69, HESPERIA KARSANA, var. SATURATA.

Hesperia Larsana, Moore, Proc. Zool. See. Lond. 1874, p. 676, & @, pl. lxvii,
fig, 6.

Much darker and without a trace of sputs on the upperside.

One female from Kamorta; and Kulu, N. W. Himalayas,

70. Paaremins PALMARUM, Moore.

Nankowri and Katschall.

71.. TeLEGoNUs THYRsIS, Fabr.

Probably-from Nankowri.

Although upwards of one thousand specimens, the product of a wholo
year's collecting carried on by Mr. de Roepstorff in conjunction with the
native eollectors whom Col. Cadell, Chief Commissioner of the Andaman
and Nicobars, had so courteously placed at our disposal, have been examined
sinee our first little list of Nicobar Butterflies was published in this Jour-
nal, we bave but seven fresh species to add to that list. The meagreness
of this result appears to be entirely due to the exceptional difficulties thab
beset the path of the collector of zoological specimens at the Nicobars,
—diffieulties arising partly from the unhealthiness of the climate, and partly

®rom the visits of the settlement-officers to the more distant and produc-
tive islands, such as Katsehall, Teressa, and Great Nicobar, being necessarily
so few and of such short duration, but chiefly no doubt from the almost
complete absence of clearings and of paths through the dense and often
impenetrable forests, and the consequent uniform distribution of attractive
flowering plants and anthophilous inseets,—and not to the poverty of
the fauna, for the above list speaks to this being a rich one, and, besides,
it would be unreasonable to suppose that a group of islands clothed, as the
Nicobars are, almost to the water’s edge, with a rich and fairly varied
tropical vegetation only supported some 70 species, or little more than one
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third of the number that could in one scason be obtained in the Caleutfa
district, which has been under cultivation for ages.  Dut small as the net
rosults of our work are, they already afford a tolerably clear indication that
the Nicobar fauna, so far as the Rhopalocerous portion of it is concerned,
sesses a much stronger Malayan element in its composition than {li.l‘u
f the Andamans, whence we have reeeived twice the mumber of distinet
ies. It would be premature to attempt a detailed analysis, but we

S
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spec
c?ﬂ‘:l:fst allow this opportunity to pass by without pointing out that, of
the five recorded species of Kuplea, three are unquestionably Malayan
forms, and that neither of the five is represented éither in peninsular and
northern India or at the Andamans; that the only Zlynaias is a local
form of a Javan species with a representative in Burneo; that the Javan
Lachyris panda appears never fo have Leen before recorded from any place
<o far to the westward as Great Nicobar ; that Hypolycanw theeloides has
hitherto only been reported from the Mulay Peninsula and Singapore ;
that in Sithen kamorte and 8. areca we have two striking and congeneric
lycenids whose atfinities are decidedly Malayan, instead of one, as in the
Andamans; and that the Nicobar form of Radena similis more nearly
resembles the Javan than it does any other.

In conclusion, we have to state that in the foregoinglisb Hesperia
agna = P. mathias of our former paper (see Moore, Lep. Ceylon, where the
differences between these too closely allied forms are for the first time
pointed out), that Euplea castelnaui = I phobus (Mr. W. L. Distant
having made oub to his own satisfaction and to ours that Felder’s name has
priority over Dutler's), and that Danais genutia, Cramer = D. plevippus
(Messrs. Salvin and Godman and others having recently shown that Linnd's
D_ plexippus is not the Oriental species which had o long gone by that
name, but an American species, and that the former ought to be known
by the name bestowed upon it by Cramer) ; and-we ought after having
so pointedly drawn attention to their apparent absence, also to draw atten-
tion to fact of the presence, at the Nicobars of Hypolimaas misippus Q
and of Papilio polytes ¢ second form, which latter, however, would appear.
to be of exceedingly rare occurrence. .

An asterisk (%) is prefixed to the names of those recorded species of
which we have nob as yet received specimens,

\ EXPLANATION OF PL'-.'rn I1L,
. Buples stmuletriz, W.-M. & do N, g.

Fig. 1

gy X ?:

Fiz. 3. Elyviuries siimus, WM. & de N, 8.

Fig. 4. - 2. i
l“ig. 8. Cirvhochvon hl:‘CO&u‘l'tlL:r‘, W.-ML & de ..‘.\'., &
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Y.—On new and little-known Mantodea.—By J. Woon-Masox,
(Read Aungust 2nd, 1882.)
Saubfamily AMORPIOSCELID.E, Stil.
AMORPIOSCELIS ANNULICORNIS, -

Stal, Ocfersigt af Kongl, Vetenskaps-Akad. firhand. Stockholm, 1873, p. 101,

I received an imperfect spivit specimen of this small but vemarkable
form several years ago from Nazeerah, Assam ; and, while I was in Iing-
land on furlough in 1877-79, Professor Westwood presented we with o
dried female which, although also defective in many respeets, has those
parts present that in the Assam’insect are absent, and which enables me to
complete Stil's somewhat imperfect diagnosis drawn up from a specimen
that bad lost its abdomen. This part is long and almost linear, tapering
very slightly and gradually towards the extremity, which extends a short
distance beyond the closed organs of flight ; its supra-anal plate is trinn-
gular with the sides slightly concave, as long as it is broad at the base, and
carinate ; and the cerci are racket-shaped, the basal joints being cylindri-
eal, the two penultimate ones compressed and subfolinceous, and the last
expanded into a great broadly-oval plate. The anterior tibiw Lave the
1s inserted rather nearer to the base than to the apex, although from
al's deseription—* tarsis anticls anfe medium tibiaran insertis’’—one

)

would liave expected to find the reverse of this to be the case.

Subfamily EREMOPHILID/E,

CH®ERADODIS BRUNNERT, n. sp.

§. Closely allied to Ch. rhombicollis, Latr , and . Servillel, W.-M,,

differing from both in the size, shape, and position of the femoral bloteh
(which is nearly thrice as long as broad, extends rather further in front
of the ungual groove than it does behind i, and is followed by four black
#puncta arranged along the lower margin of the joint at the bases of altor-
nate spines), and in baving the posterior inargin of the pronofum :;li-:;]li:-l_y
convex instead of concave; from the former in its mueh narcower and
from the latter in its ratherbroader teamina ; and from the latter in the
upper margin of its fore femora being coarsely granulated, and sinuous
instead of straight, in which latter respect it approaches the formor.

Han. Santa Fé de Bogotd, New Granada, The nymph from Bogola
assigmed by me (J. A, 8. B, 1880, Vol. XLIX, pt. L1, 1. 83) with hesi-
tation to Ch. rheumdicollis agrees perfeetly  with the specimen ricily de-
scribed above in the form and colowring of the fore femora sud withoul

t
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Joubt helon s to the same species, as also in all probability do the specimens
from New Granada named Ch. strwmaria by Stil,
EREMOPIILA ARABICA,
Saussure, Mél. Ovthopt, 8 me fase. Suppl. 1871, p. 378, @, from Djeddah.

For the first specimen of an Eremophila from the desert counfry
on the north-western frontier of India, I am indebted to Mr. Francis
Fedden, of the Geologieal Survey, who obtained it in Western Sind, 1t isa
female, andiit differs from de Saussure's deseription of the above species
only in having five instead of four spines on the outer edge of the fore
tibim. I have recently received from Mr. Murray of the Karachi Museum
three fomales and two males of the same species, which exhibit a consider-
alle amonsnt of variation in size, in the roughness of the intecument, and
in the number of spines on the outer edge of the fore tibim, two speeimens
having only four and another only three developed on one tibia but the
usual number on the other in each case. A male taken some years ago in
the Suliman Range, and presented to me with some other inscets, by
Professor V. Ball, differs from the Sind specimens in having the band on
the underside of the tegmina broader and 14 teeth instead of 13 on the
inner side of the fore tibim.

The four posterior legs, of which de Saussure makes no mention in his
deseription, and which may bave been wanting in his type specimen, are
all annulated with brown and roughened with spiniform granules on the
upperside in the Indian specimens.

No species of this remarkable desert genus has before been recorded
from any place further to the eastward than Djeddah in Arabin,

TARACHODES INSIDIATOR, N. SP.

3. Body and appendages brown of the colour of a dead and decayed
Jeaf. Antennm rather coarsely setaceous. Promotum with a polished
conical spine on each side at the junction of the anterior with the lateral
margin, which is obsoletely denticulated as far back as the level of the
supracosal groove.

Organs of flight extending by about 1/6 of their length beyond the
extremity of the abdomen, not quite perfectly hyaline, being just per-
ceptibly milky, with the veins and veinlets horn-coloured, short.streaked or
annulated with darker in the anterior area of both pairs, though much less
distinetly so in the wings than in the tegmina, the latter semiopaque
horny anteriorly, as also are the farmer in a less degree 3 the stigma of
the latter long and linear, pale whity-brown, almost eolourless,

Legs obsoletely and rarely 1:-1111::[;:11.;&1 and mottled with darker, and
only moderately pubescent. The anterior ones marked with darker-brown
(¢ red in the living insect) on the inner surface, the smooth-crested coxa
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being tipped at both ends, the trochanter strealed, and the femur orna-
mented along the middle with a streak commeneing at the base and  taper-
ing to a peint before the extremity of the joint; fore tibia furmished with
15 and 13 spines on the inner and outer edges respectively.

Abdomen slightly fusiform, with at least the 2ud to 7th of its ventral
ares bimaeunlated with dark brown. Cerei rather broad.

Total length 47 millims. ; height or length of head 65, breadth B ;
length of pronotum 115, greatest Lreadth (between the lateral bulgings)
G; length of meso. + metanotum = 10; of abdomen 2335, greatest
breadth of abdomen 6:75 3 length of tegmina 40, breadth (just before the
widdle) 11'5, of the marginal field 2 ; length of wings 35 ; length of fore
coxa 7, femur 10 ; of intermediate femur 7, tibla 675 ; of posterior femur
875, tibia 8:75 ; of cerci. 7.

Iaw. Nyassa.

TARACHODES DISSIMULATOR, N, 5].

& . Pale greyish testaceous or earth-coloured, with the head, the upper
(outer in the anterior ones) surface of the legs, and the pronotum symme-
trically, speekled and mottled with darker. §

Head with the line of the vertex very slightly bisinnous. Antennwm
extremely finely-setaceons. Pronotwmn with tiwo conical tubercles on each
side at the juuetion of the obsoletely denticulate lateral with the anterior
margin, which latter has a minute rounded median emargination.

Organs of flight in repose extending but little beyond the extremity
of the abdomen, not quite hyaline, with veins and veinlets pale testaccous
marked, especially in their anterior arew, with dark brown short coalescent
streaks, both more clouded anteriorly, the tegmina with an oval discoidal
pale pateh Lefore the middle devoid of dark marks followed by another ©
irregular and less distinct ; the stigma shorter and Dbrownish. Legs and
leg-bases long-pubescent; the anterior pair internally yellowish and
conspicuously marked with shining black, the coxa (which has its upper
crest minutely 4-denticulate) throughout except at its two ends, and the
femur from the base to the end of the second third, processes being given
off from the Jower margin of the black pateh to all but the apical one of
the black spines of the inner and inferior erest and from its distal end
along each side of the femoral brush ; fore tibie armed internally with 14
tecth concolorous with the outer surface and internally with the sawme
number of jet-black spines.

Prosternum raarked behind the middle with a large and conspicuous
deep. but dead, black cordiform bloteh, which is suceeeded by a pair of
similarly eoloured puncta placed near the posterior margin of the somits;
and by a smadl roundish, also dead blaek, zfpul; on the middle of thc meta.

thoracic stertun,
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Abdomen more broadly fusiform; its cerci, though narrow, have the
four or five terminal joints distinetly foliaceous.

Total length 41 millims. ; height of head 6, breadth 7-25; length of
provotum 105, greatest breadth 525 ; length of meso, + metanotum 9;
of abdemen 20, greatest breadth 7; length of tegmina 31, breadth 8:5, of
the marginal field 1-5 ; length of wings 26 ; of fore coxa 65, femur 9:5;
of* intermediate femur G5, tibia G; of posterior femur 7+5, tibia 75 ; of
cerel 2°3.

Hae., Cameroon Mountains, West Afriea.

Genus Dipyatocoryema, W.-M,

Ann, and Mag. Nat. Hist. 1877, March, p. 229,

DIDYMOCORYPILA ENSIFERA.

Didypuocorypl fera, Wood-Muson, loe, cit.

Lyryocolis graciiipes, Stul, Syst. Mant. 1877, p. 17, -

In the structure of the head this remarkable form differs from the
similar and allied Pyrgomantis of Africa in having the juxtocular lobes
prolonged into two tall cones which touch one another in the middle line
wstead of the middle of the vertex together with the juxtocular lobes
elevated into a median azygous process. §

The part of my deseription (loe. supira cit.), relating to the prothorax
should read thus:— Prothorax narrow, with its sides suparallel, slightly
narrowed behind the insertion of the fore legs, then widening again slightly

to its base; its supracoxal dilatation and cervieal groove hardly perceptible ;
its neck quadrate ; its disk,” &e., &e.

The structural differences between the Asiatic Schizocephala bicornis
and the African Episcopus (olim Schizoeephala) chalybeus ave of similar
kind and of equal importance ; in the former the *ocular spines’ are in
reality prolongations of the justocular lobes of the vertex, while in the
latter the faceted cornea of the eyes is itself produced upwards info a
conspicuous spine.

Hap. Tinpahar, on the eastern flank of the Rijmdhal Iills ; -Ceylon
(8t&1) ; and Kulu, Kangra, in the N.-W. Himalayas.

The names proposed by me for this remarkable form have priority over
those of Still by several months,

EPISCOPUS CHALYREUS.
Schizecephala chaliybea, Burm., Handb. d, Entom, 1539, vol. ii, p. 552.
Usyophthalme elialybea, Saussure, Mé, Orthopt. 4me fase. 1572, p. 12, B 28q 3.
Episcopus chalybes, Stal, Syst. Mant. 1877, p. 18, from Damnra Land,
2. Organs of flight abbreviated. Tegmina about L} times as long as
the pronotum, searcely extending to the middle of the fourtl abdominal
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somite, thin-coriaceous, opaque, light yellowish green, the anal gusset alone
membranous and semihyaline.  Wings reaching toa little beyond the end of
the 3rd abdominal somite reduced nearly to a quadrant of a ecirele, their
anal emargination almost none, their anterior area semicoriaceous, yellow,
their l:l(‘.l.‘:tn'l'itll' area at the base and :'IIO]I:__:‘ the :Ll.\ll:i\'lliil:l] nuu‘g‘in 1,1“-[1[1;[';1.
nous and milky likke the anal gusset of the tegmina, ornamented in the
middle by a lirge violet-brown metallic bloteh (on which the veins are
broadly margined with paler and yellower brown), at the basal end of which
are 8 or 4 small opaque yellowish spots on transverse veinlets; and between
which and the outer margin are alternate ares of violet-brown and opaque
yellow.

Total length 47 millims. ; length of pronotum 11 ; of tegmina 13 ; of
wings 12:5.

Hap. South Africa (J. P. Mansel Teale).

DYSAULES LONGICOLLIS.

Stdl, Syst. Mant., 1877, p. 18, & uon Q, from Bengal,

2. Wings and tegmina, abbreviated, semiopaque ; the latter scarcely
longer than the pronotum, yellowish horny with the meshes all faintly
smoky or sordid, and with the apex and a discoidal punctular spot fuscous ;
the former with the anal emargination very slight and shallow and obtuse-
angled, with the anterior area reddish-horny tipped with fuscous,'and the
posterior bright yellow and bearing near the base a large oval dark violet-
fusecous pateh, which is sueceeded by a number of concentrie lines of the
same colour extending to and becoming suceessively closer and closer to-
gether towards the outer margin, where they unite to form with the fuscous
apex a fuscous outer border decreasing from the apex to the posterior angle
of the organs.

Total length 56 millims. ; length of pronotum 18 ; of tegmina 19,
width of tegmina 6 ; length of wings 15.

¢ . °. Anterior femora marked on the inside just in front of the
ungual groove by a small round black spot.

Hap, &9 Kulu, Kangra, in the N.-W. Himalayas and Bengal
(Stdl).

Var. pREVIPENNTS. 2. Organs of flight more abbreviated ; the teamina
being shorter than the pronotum, and the wings having the shape of a
quadrant of a cirele with the anal emargination less evident.

Length of pronotum 1875, of tegmina 155, and of wings 12:5 millims,

Has. - Bangalore, Mysore, 8, India : obtained by a soldier of H, M.’s
45th Regt., whom I formerly employed to collect for the Museum.

v The eyes in all specimens of the species are furnished near the summit
with a very minate and smooth granule, or blind sput, overlooked by suil.
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Subfamily MANTID.1L
GONYPETA AUTILEMON, N, sp.

Q. Body and appendages pale fleshy brown or earth-coloured thickly
punetulated and marbled with darker; the still darker markings of the
togmina and legs of a rich warm vandyke-brown, arranged on the lattor
in rings, especially on their two terminal divisions ; postacetabular portion
of the prosternum, all but the anterior margin of the mesosternum, and the
intermediate coxe internally, jet-black.

Facial shicld erescentie, about thrice as broad at its anterior or inferior
margin as it is long.  Pronotum strongly dilated at the insertion of the
fore legs, whenee it narrows to either end, its sefulose margins scaveely
denticulated and slightly hollowed out posteriorly ; the dise of its anterior
lobe convex, raised into a prominent trilobed obcordiform boss, that of its
posterior lobe bearing an indistinet raised median longitudinal line, on
gither side of which is a row of smooth and very low rounded tubercles
arranged in four pairs, of which the one next to the posterior margin of the
somite is the most prominent, coloured dark brown, and separated from
those in front by a transverse depression.

Tegmina subcoriaceous, abbreviated, about 2% times as long as the
pronotum, not reaching to the extremity of the abdomen, their marginal
ficld spotted longitudinally with rich dark brown, their veing and long
linear stigma whity-brown, the former spotted and streaked with dark
brown, their membrane concolorous with the body and legs, their discoidal
fidd marked across the middle of its length with a large spot or band
narrower at each end and broader in the middle, their posterior area or
anal gusset with the meshes brown and the net-work whity-brown, their
interior radial vein and the first branch of the ulpar both simple and un-
divided, and tbe anal and axillary veins -anastomosed very close to the
Wings semiopaque, dull red, with the outer margin  of

posterior margin.
, on which the transverse

both areas rather narrowly margined with fuscons
veins are whity-brown indistinctly edged with subhyaline ; antesior margin
having the veins towards the apex streaked with darker and the membrane
paler and consequently presenting a spotted appearance ; anal emargination
distinet, the apex of the posterior avea reaching the level of that of the
anterior.
Legs all
ones externally ;
rest taken together.
internaily than externally, armed below
the inner with @ spines exelusive incach ¢

annulated with bands of brown punctulations, the anterior
with the first joint of the tarsus in all longer than the
Auterior tibiw more richly (almost black) banded
in the outer edge with 11 and on
ase of the terminal claw ; auterior
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coxw searcely denticulated on the upper crest, furnished with hairs rathoer,
than with spines, punctulate externally but internally washed with fuscous
along the middle ; femora dilated, triangular, only about twice as lone as
broad with their superior erest sharp and arcuate, and with a large oval
black bloteh preceded by and marked with a whity-brown pateh on their
mnner Face.

Total length (about) 28 millims.; length of pronotum 575, of
which the anterior lobe is 2'5, width of pronotum at dilatation 35 ; width
of head 53; length of tegmina 15, width of tegmina 45, of marginal
field 1; length of wings 12, width of their fuscous outer border about 1 ;
length of fore coxa 6, femur 65, width of femur at angulation 3 ; length of
intermediate femur 8, tibia G, tarsus G; of posterior femur 9, tibia 95,
tarsus 9-3.

Hap, A single specimen was obtained at Minthantoung, on the
Tenasserim river, near Mergui, by Dr. J. Anderson on December 22nd, 1582,
ErcimoMEsys TIHORACICA.

Mantis (Thespis) thoracica, De Haan, Orthopt Orient p. 94, Q.

Phasmonmantis ¢ thoracica, Saussure, Mélanges Orthopt. i: 3" fasc. p. 192 (41);
ibid, p. 403 (279).

Fischeria thoracica, Saussure, op. cit. ii. 4° fase. p. 58.

Luehomena thoravice, Wood-Mason, Ann. and Mag, Nat. Hist. 5th ser. vol, i, 1878,
p- 144, Q.

Aantis heteroptera, De Haan, op, eit. p. 78, pl. xviil, fig. 1, & fuec fig. 2, ¢ ).

Many years ago I recognized an insect obtained by my native collector
at Johore in the Malay peninsula, as the Mantis thoraciea of De Haan, a
species briefly deseribed in Latin from a specimen without locality, and in
1878 I published a short account of it referving it to the genus Euchomena.
I have since received from My H, O. Forbes, who obtained the insects at
Bantam in the island of Java, two spirit-specimens of the male of De
Haan’s Mantis heteroptera, which, on comparison with the female inscet
above-mentioned, prove to Le examples of the opposite sex. The insect
from Celebgs considered by De Haan to be the female of his Mantis
heteropte sequently represents, as indeed its totally different structore
shows, a totally distinet species, for which the name heferoptera may con-
veniently be retained.

The following are the measurements-of -one of Mr. Forbes’ specimens
of the male:—

Total length of body 625 millims, ; height of head 8, breadth of head
6; length of pronotum 25, of which the anterior lobe is 3, breadih of
pronotum at narrowest part just behind dilatation- 1:5 ; length of tegmina
o4, widtl of tegming across middle 6, width of marginal ficld 1:3; Jength
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of abdomen 24 ; of fore coxa 12:5, of femur 15, of its wnarmed part $; of
intermediate fomur 13, tibia 12:5; of posterior femur 16:8, tibia 16:3.

The fore tibime are armed with 7—L4 teeth.

The legs are all panded and the apex of the fore femur is dark brown
on the inner face, as in the female,

HIERODULA (SPHODROPODA) QUINQUEDENS.
Mantis S-dens, MocLeay, King's Survey.
Mivrodula quinguedens, Mél, Orthopt, dme fase. p. 42, 9.

This eurions species unquestionably belongs to the section Sphodio-
poda as by Stiil defined ; being provided with a marginal series of tnbercles
on the under smrface of the anterior lobe of the pronobum, as well as with
a preacetabular spine, and having the margins of the outer face of the fore
femora granulated.  The form and eolouring of the fore coxie are remark-
able: these are broadly bevelled rather than grooved af the npper margin
of their inner face, and the bevelled edge is rich orange-coloured marked
with white or lighter vertical stripes, the prolonged bases of the margi-
nal spines, the rest of the surface being pale violet. The colours of the
tegmina and wings are no less remarkable, the latter being hyaline yellow,
but the former opaque reddish brown varied with yellow of the colourof the
stigma throughout except on the under side of the marginal field, which
is red-violet broadly bordered externally with black.

The front edge of the tegmina is denticulate, but the four posterior
femora ave devoid of all traces of a lateral ridge; as in ZL (8.) dentifions,
Stiil.

Hap. Trinity Bay and the northern territory of South Australia
(C. Lrench).

HieroDULA (SPIHODROMANTIS) BICARINATA.
Hierodvla bicarinate, Saussure, Bull, Enf. Suisse. vol. iii, 1869, p. 68, g ¢, ct Mél
Orthopt. 3me fasc, 1871, p. 222, pl. 5, fig. 22, 2.
Mantis kerstent, Gerstaccker, Arch. £, Naturg. 1869, p. 209, &, ot v. d. Decken's
Reisen in Ost-Afviea 2tc Band 2te Abth., 1873, p. 18.

I have a large series of both sexes of this species I‘rnm’(;‘umuruuh
Mountains, Somali Land, South Africa, and Sierta Leone.

Like the closely allied 1. gastrica, Stiill, this speeies has the front
edge of the tegmina strongly toothed® so as to serve as a stridulating
organ, and a strong ridge on the apical half of the upper or posterior
face of each of the posterior femora, by which doubtless the toothed edge

* S Fig. 2 of my memoir *On the Presence of a Stridulaling Apparatus in
cerlain Mantidwe,” in Trans, Ent, Soc, 1878, p. 260 of sog.
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of llm partially separafed tegmina is rubbed ; for, if the tegmina of a
lmply.articulated spirit-specimen be moved horizontally outwards, so as to
be slightly scparated from one another, their toothed anterior margin comos
quite naturally into relation with these ridges, and, if either of the four
posterior legs be then rapidly moved backwards and forwards, a crepitating
or rasping sound is given out, which in the living insect, with its wings
s0 disposed as to act as resonators, would, I feel confident, be as loud :
that made by many grasshoppers in seraping their toothed femora across
the sharp projecting nervures of their tegmina,

While I was_engafed in correcting the first proof of this paper
Mr. J. G. Furnivall, afrun{hnmn who had lived and travelled for many
years in South Africa, informed mo that stridulating Mantises very fre-
quently eame under his notice during his residence in that country ; that
the sounds emitted by them were as loud as, but more crepitating in
character than, the hiss of a large snake; and that, on account of their
possessing these sound-producing powers in so eminent a dearee, it was
a common practice with native children to bring speeimens of them
alive as curiosities to the Kuropean settlers. '1‘[10 species observed by
Mr. Furnivall was in all probability Idolomorpha capensis, Burmeister.

Hieropurs (SPIIODROMANTIS) ARABICA, n. sp.

Hicrodula trimacula, Wood-Mason, Ann, & Magz. Nat. Hist, 1878, 5th ser, vol, i,
p. 147, (nee Saussure).

%. Very closely allied to H. (8.) biveulata, Burm., but differing in
its much less expanded pronotum (which is searcely more enlars zed ante-
riorly than that of H. triiacula), in its more pointed and thnmel tegmina
(which are thin-corinceou’s in the marginal field, but membranous and only
slightly clouded throughout behind the principal nervure), in its less
strongly spined coxa (two or three spines of which are similarly connected
with yellowish callosities on the inner face), and in the four-branched dis-
coidal vein of its wings.

Total length G5 ; length of head 775 ; breadth of head 95 ; lenath
of pronotum 223, of which the anterior lobe is 65 ; length of tegmina
43, breadth 13, of marginal field 4 ; length of wings 87 ; of fore coxa L7
femur 20; of intermediate femur 17°5, tibia 17; of posterior femur 21,
tibia 23-5.

Hap. Oman, Arabia. Obtained by Colonel Miles.

The anterior edge of the tegmina is delicabely toothed and the four
posterior femora are laterally ridged ; the sides of the anterior lobe of the
proncbum are peenliarly straightened as if truncate ; and the fore tibiw are
armed with 10 teeth on the outside and with 16 or 17 on the inside.

lJ
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HrrropvnA (SPIODROMANTIS) MUTA, D. SP.

Q. Of small or moderate size, green.

Facial shicld broader than long, 2.4 carinate, the two lateral® carinw
obsolescent.  Pronotum of about the same shape and proportions as in
H. trimacula, but with the margins more narrowly rounded at the dilata-
tion, and very distinetly denticulate nearly to the base of the posterior
lobe.

Organs of flight estending little if at all beyond the extremity of the
abdomen, with the apex of their anterior arca sharply pointed. The
tegmina corinceous wifh the posterior margin broadly, and the anal
area wholly, membranous ; their anterior edge appearing indistinetly
and irregularly jagged under alens ; their stigma clongate, narrow, with a
brown point at either end. Wings hyaline a little obscured with greenish
along the front margin and at the very apex, where, also, the transverse
venulation is denser; their discoidal vein two-branched on one side and
three on the other.

Fore coxa armed on the upper crest with numerous very small
teeth (five or six of which, a little larger than the rest, arve yellow-based,
and arise from the inner face), devoid of the usual marginal groove, but
ornamented on the inner face with two large subquadrate or subrotundate
depressed yellow spots extending from the edge of bthe upper erest for
more than two-thirds of the distance towards the lower margin, sepa rated
from one another by a large oblong jet-black spot about 1} times as large
as cither of them, and each bounded at its free end by a jet-black line, and
with a very much smaller yellow spot touching the black encireling line
of the basal one of the large spots ; posterior femora not ridged on their
upper or posterior faces, as in the stridulating species. The fore tibim
are armed in the outer side with 10 (there are only 8 and a rudiment on
one tibia, owing probably to an injury received during larval life), and on
the inner with 13 tecth.

Total length 57 willims.; length of head 6'5, breadth of head 8;
length of pronotum 19, of which the anterior lobe is 6, breadth of pronotum
at dilatation, 6; length of tegmina 86, breadth of tegmina 10, breadth
of marginal field 3; length of wings 31; of fore coxa 13, femur 165 ;
of intermediate femur, 16, tibia 13:5; of posterior femur 20, tibia 20°5.

Hap. Cameroon Mountains, West Africa.

HIERODULA SIMULACRUAL
Bantis simulacrion, Fabr., Ent. Syst. vol. i, 21, 34
Burm., Handb. d. Entom, vol. ii, p. 636,
Tierodula simulaorum, Saussure, Ml Orthopt. 8me fasc. p. 225, fig., 23, 9, 23 &.
A specimen of the female bas been reccived from Mr. I, O. Forbes

fromn Dantam in Java,
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ITiERODULA STERNOSTICTA, n. sp,

?.  Allied to 2L eétirea, Stoll, from which it differs in being larger and
much more robust, in its much more opagque tegmina (which are finely
serrated oun the anterior margin so as to serve as stridulating organs), in
having the fore tibim armed with 12 and 15 instend of 11 and 14 tecth,
in having the Dbasal half and the lower apical lobe of the fore coxm,
with the lower half of the base of the fore femora to a little beyond the
ungual groove, washed with red on the inside, in the prosternum and mesos-
ternwm being symmetrically punctated with dark red-brown of the colour
of the lower apical lobe of the fore femora, and in the tegmina being
bordered in front with pale red-violet on the underside.

Total length 85 millims. ; length of pronetum 805, of which the
anterior lobe is 9, breadth ab supracoxal dilatation 10; length of tegmina
52, breadth 205, breadth of marginal field 6:5; length of fore coxa 19,
femur 245 of intermediate femur 20, tibin 18; of posterior femur 2335,
tibia 25; breadth of head 12, length 10,

The discoidal vein of the wings is 4 and 5-branched in the type
specimen, 3 and 4 in another, and 3 and 4 in a thied, in which the anterior
branch of the three-branched wing is forled.

Haep. Near Trinity Bay, Australia /C. Frenek). Nine specimens,

l
3 adult females, and 3 nymphs of each sex. ﬁ

Hreropvrna (RI0OMBODERA) ATRICOXTS, Var. GRANDIS.

2. Dilffers from typical Iieredula atricoxis, W.-M., in its larger
size, in the relatively narrower foliaceous expansions of ifs pronotum, and
in having the two anterior black spots of the prosternum squarish instead
of pyriform. -

Total length about 100 millims, ; length of pronotum 83, of which
the anterior lobe is 10, greatest breadth of pronotum 16, breadth of pri-
mitive pronotum at supracoxal dilabation 11'5; length of tegmina 62,
breadth of tegmina 23°5, breadth of marginal field 7:5; length of fore
coxa 215, femur 27 ; of intermediate femur 225, tibia 205; of posterior
femur 27, tibia 295,

Hap. DMurray Island, Torres Straits.

Hrieropvrna (RIMOMBODERA) FLAVA.
Mantis flava, De Haan, Orthopt. Orient. p. 68, & 9, from Java.
Mantis macropsis, Giebel, Zeitschr. [ gesammt. naturwiss, 1861, p. 111, from Banka.
Hisrodula ((Rhombodera) wmacropsis, Suussure, MéEL Orthopt. Sme fase. p. 218, fig.
18, 2 ; Suppl p. 408; ct 4me fasc, p. 36, &.
A specimen of the female of this very distinet species has been for-
warded to me from Bantam in Java DwMr. H, O. Forbes, /
-
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The fore margin of the tegmina is minutely and irregularly jagged,
but nob modified to serve as a stridulating organ, as in some of the other
Tastern species of the same seetion.

Hreronura (Itlm_\nmm:u.\} BASALLS.

Mantis basalis I‘P‘ Hann, Orthopt. Crient, p. 67 2.

Hievedule J'fn. wmbodora) basafis, Saussure, BEL Orthopt. 4 me fasc. ps 35, fig. 6,
7, ¥y from Javae and Malacea.

Three fine specimens of the female were recently obtained near Mergui
by Dr. J. Anderson, all having the stigma encircled with rich dark brown.
From the anal orifice of one of them, there project the terminal coils of
two specimens of a species of Gordive measuring five and eight inches
in length respeetively.

The fore margin of the tegmina is not serrated.

Maxtis, Linn,, Sauss.

All the species Furnished with 9 spines (African) on the outer edge
of the fore tibie are distinguished from these (European, Asiatie, and
African) with only 7 by having marginal denticles on the under surface
of the anterior lobe of the pronotum, as in Spkedropode and Sphodromantis,
sections of Llierodula. *

The following species belongs to this category :—

DMANTIS CALLIFERA, 1. Sp.

¢. Pronotum much slenderer than in AL pia, Serville, and more
suddenly narrowed behind the insertion of the fore legs.

Anterior eoxee armed on the upper crest with numerous minute den-
ticles, and ornamented on the inside with four large highly polished convex
oval callosities (red or yellow in the living inscet) connected .with the
bases of as many minute spines springing from the side of the crest ; femora
without black marks; tibim armed with 9 spines on the outer edge and 13
on the inner in one specimen and with 8 to 9 and 12 to 13 in the other.

Total length about G2 millims, ; of pronofum ‘20‘75 of which the
posterior lobe is 15, width of pronotum at dilatation 5:25; length of
tegmina 47 ; of fore coxa 14, femur 18 ; of intermediate j.cmur 14, tibia 11;
of posterior femur 175, tibia 17-5.

Han, Cape of Good Hope, —two specimons,

IRIS ORTENTALIS, M. .8p.

g. @. Much slenderer than Z oratoria, Linn., from which it also
differs in being without a trace of tale-like fenestra in the anterior area
of the wings.

& . Organs of flight long, e oY delicately clouded with green and
almost perl.en,tl_y Lyaline every \-.]m-.u{'x‘.cpt in the marginal field of the
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tegming and ab the anterior margin of the wings, in which parts they
are semiopaque bright green; posterior arca of wings ornamented with
a large ‘oval violet-fuscous subbasal bloteh sueceeded by four or five
concentrie lines of the smme colour, which are successively narrower and
less distinet from within outwards.

2. Organs of flight much abbreviated. Tegmina semicoriaceous,
light bright green like the body and legs. Wings reduced nearly to a qua-
drant of u civele, the margin and the apex of their anterior area yellowish-
green, the rest of the anterior, together with the base of the posterior, area
dull wine-red, their posterior area bearing a huge violet-fuseous diseal
bloteh, between which and the outer margin the ground-colour is yellow
marked with a series of about four concentric violet-fuscous lines suc-
cessively deereasing in widbh and distinetness from within outwards,

Total length & 40, 2 42 millims.; length of pronotum @ 11,-

2 12, widbh of pronotum at dilatation & 3, @ 85; length of tegmina
& 28, ¢ 13, width of tegmina & 65, ¢ 5; length of wings & 25,
§ 105,

Haz. Kulu Valley, Kangra, in the N.-W. Himalayas, where it was
discovered in extraordinary numbers in 1880 by Mr. A. G. Yourg.

PorLxYsPILOTA INSIGNIS, 1. sp.

3. Head 1} times as broad as long; facial shield pentagonal, also
about 1} times as broad as long; ocelli all oval and equal and rather close
together, the two posterior being not much further from one another than
either of them from the anteriory anteunwm black, concolorous with the
head at base.

Posterior lobe of pronotum about 8% times as long as the anterior,
strongly roof-shaped with a prominent but smooth raised dorsal ridge ;
supracoxal dilatation well-developed, rounded, on either side of which the
margins of the pronotum are tolerably finély denticulate for about half the
length of each lobe,

Organs of flight very long, extending by about one-fourth of their length
beyond the extremity of the abdomen. Tegmina semicoriaceous, ferrugi-
nous-brown, the posterior margin and the anal gusset being alone membra-
nous and pale smoky or sordid ; marginal field with a large opaque black-
fusggus Dblotch at the base followed by another and by six (including the
apical one) fuscous-black transverse bands all cormmencing at the costa and
extending to the middle of the discoidal field, growing paler as they go,

and finally blending insensibly with the sordid of the posterior moiety ;

anal gusset with its transverse veinlets pale and lined with hyaline,
Wings dark smoky-quartz-coloured, with the longitudinal veins much
darker and the transverse veinlets much paler and very narrowly lined with
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hiyaline on both sides ; with the apex of the anterior area and six bands all
('i“lllluL‘In.‘iTl:_" at the anterior margin and extending successively from the
base of the organ further and further into the posterior area (\\'ht'l't; t-h{‘._\' pass
insensibly into the paler ground-eolour) very much darker smoky-quartz-
colonr ; with the venation and membrane between these bands much
lighter than elsewhere, so that the organs appear alteynately banded with
light and dark; and with the outer margin of the posterior area very
narrowly semihyaline.

Pore femora and coxa bifasciated externally with fuscous, the latter
furnished with 8—9 minute, slanting, sharp, conical spinules on the upper
crest, the former black on the inner side from the base nearly to the
apex ; Fore tibiwe armed with 10 + 13 spines on their two inferior edges ;
the femora of the four posterior legs present obscure traces of transverse
fascize.

Abdominal terga black-fuscous with the lateral margins paler.

Total length 85 millims. ; of pronotum 815, of which the anterior
lobe is 7, width of pronotum at supracoxal dilatation 7:75 ; height of head
7, breadth of head 9 5 ; length of fore coxa 16, femur 19°53 ; of intermediate
femur 20, tibia 185 ; of posterior femur 24, tibia 25; length of tegmina 67,
breadth of tegmina (across middle) 125 ; length of wings 59.

Hap. Cameroon Mountains, West Afriea.

The female differs from the male in her larger size and stouter build,
and in her shorter and broader organs of flight, the tegmina being only
about 14 times the length of the pronotum and the wings reduced nearly to
tle form and proportions of a quadrant of a circle.

Genus MEsoprERYN, Sauss.
Bull. Entom. Suisse, vol, iii, 1870, pp. 284, 235.—M¢l, Orthopt. 3me fasc, p. 188,

MESOPTERYX ALATA,
Saussure, op. supra. cit, y

Has, The Philippines. Manilla.

MESOPTERYX PLATYCEPIALA.
Lenvdera platyecphala, Stdl, Syst. Mant, 1877, p. 56 9. Py

d. Much slenderer than the female.

Pronotum smooth and rounded, carinate only for a short distance
from the base ; slightly enlarged at the insertion of the forelegs ; the trans-
verse impressed black lines of the underside of its lateral expansions having
the form of elongate puneta barely extending half the distance from the
base to the margin,
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Organs of flight when closed not extending further than the Sth abdo-
minal semite, hyaline with horn-coloured (? green in the living inscet)
veins everywhere escept in the marginal field of the tegmina (which is
coviaceous opaque and bright-green margined posteriorly along and behind
the prineipal vein with semiopaque horn-brown (7 green) concolorous with
the veins and shining stigma), and at the anterior margin of the wings,
which is obseured with horn-brown (? green).

The cerci are long and compressed from the middle of their length to
the tip, in both sexes, but espeeially in this sex, in which they are narrowly
folinceous at the extremity.

Total length 97 millims. ; length of pronotum 355, of which the pos-
terior lobe is 29 5 length of head 5, width of head 85 ; length of tegmina
51 ; length of fore coxa 16, femur 185 ; of intermediate femur 19, tibia
17 ; of posterior femur 23, tibia 25.

The above deseription has been drawn up from a specimen capbured by
any native collector between Moulmein and Meetan in 1877.

Another specimen from Nazeerah measures pronotum 33:5 and tegmina
48, and a third, obtained by DMr. 8. 8. Peal in the Sibsagar district, Assam,
pronotum 3¢ and tegmina 50 5 millims,

Specimens of the female differ a good deal in the degree of develop-
ment of the organs of {light, two specimens from Moulmein measuring—
total length about 100—105 millims.; length of pronotum 87:75- 39,
of which the posterior lobe is 80'5—31'5 ; length of head 6 75—7, width
of head 10—10; length of tegmina 51:5—55-5, width of tegmina 11—11,
of marginal field 3—3; length of fore coxa 19-25—20, femur 21—21-75 ;
of intermediate femur 20—20-5, tibia 19—20-5 ; of posterior femur 26—27,
tibia 20—31; one from the Himalayas—total length 110 millims. ; length
of pronotum 42, of which the posterior lobe is Sk ; length of head 75,
breadth of head 10°5; length of tegmina 55; of fore coxa 21, femur 24 ;
of intermediate femur 23, tibia 21; of posterior femur 30, tibia 33 ; one
from Sibsagar—total length 108 millims. ; of pronotum 42, of which the
posterior lobe is 34 ; length of head 7, breadth of head 105 ; length of
tegmina 40 ; of fore coxa 215, femur 245 of intermediate femur 225,
tibia 21-25; of posterior femur 29-5, tibia 32; and the specimen deseribed
by Stil having the tegmina scarcely longer than the pronotumn,

Hag.  One male from the banks of the Houngdarau, on the road from
Moulmein to Meetan, Upper Tenasserim ; another from Nazeerah (Dr.
Foster), and a third from Sibsagar (8. Z. Peal), Assam. Two females
from Moulmein (Cuptain Hood), a third from the ‘ Himalayas,” belonging
in all probability to the Asiatic Society’s collection, and a Fourth from
Aideo, Sibsagar (S. £, Peal).

.
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MESOPTERYX ROBUSTA, N. Sp.

¢ . Prothorax longer and more robust than in I platyeephala, Stal,
and slightly dilated at the insortion of the fore legs; its dorsal are roof-
shaped, with the raised median longitudinal line coarse and prominent
throughont, and with the free edges of its relatively narrower foliaceous
expansions straight posterior to the supracoxal dilatation instead of slightly
convex and the under surface coarsely rugose-punctate, with the puneta
translucent instead of black.

Organs of flight when closed reaching just to the extremity of the last,
abdominal sornite. The tegmina green with the margingl field coriaceous,
the rest of the organs being membranous. The wings hyaline with the
anterior margin alone clouded with green.

Legs rather more robust, The fore tibim armed with 12 blunt tecth
on the outside and with 18 on the inside below.

Cerci only slightly compressed.

Total length 118 millims. ; length of pronotum 455, of which the
posterior lobe is 86'5; length of Lead 7 5, breadth 11 5 length of tegwina
65, breadth_of tegmina 14-5, of marginal field 35 ; length of fore coxa
24, femur 27:25; of intermediate femur 23, tibia 21:25; of posterior
femur 29 25, tibia 3175 ; of cerei 12°5. :

Hap. A single specimen obtained probably by myself on South Anda-
man Island in 1572, but possibly by one of the Museum collectors under

Captain J. Butler in the Naga Hills, Assam,

LY
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VI.—Sovue new or rare species of Rhopalocerous Lepidoptera fiom the
Lidian veyion—By Masonr G. I, L, Mansuann, R, B,
(With Plate IV.)
[Read January 4th, 1882.]

1. DMIYCALESIS SURKIIA, n. sp.
Plate IV, fig. 1 &.

&. With a tuft of hairs on hindwing just above the base of the
subcostal nervure, and another placed in a slit or pouch near the middle
of the submedian nervure, the opening on the upperside,  #ings above
bright yellowish rufous shading off into a dark brown outer border most
broadly at apex of forewing where the dark brown is continued along the
costa, and af the anal angle of the hindwing ; a single round small Dblack
spot on the forewing with an indistinct iris of paler rufous situated above
the first median nervule ab the inner edge of the dark border. UxbDERSIDE
pure glossy brown, a narrow lilacy-white transverse line conbinuous across
both wings, even, narrowly ‘edged internally with very dark brown, the
brown ground-colour deepens from the base to this line, and outside the
line it is abruptly and uniforily paler. Forewing with two submarginal
ocelli, small, white pupilled, and ringed with lighter brown. Hindwing
with seven occlli, the three upper small, the Fourth, sixth, and seventh
winute, the fifth only prominent.

Length of forewing 1 ineh, whence expanse == 2'1 inches.

(6]
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Talken l;_\' Captain €. T. Bingham in the Donat range in Upper Tonas-
serim in January. The type specimen, which is unique and much muti-
Tated, has been deposited in the Indian Museum. The female 1s unknown.
1t is closely allied to Myealesis (Loesa) oroalis Hewitson, from Juava, and
of which it is the continental form.

2. ZOPHNOESSA DURA, n. Sp.

Plate 1V, fig. 2 &.
. &. Wings above dark velvet brown, with a faint purple gloss and
in some lights a golden sheen, the outer margin of both wings abruptly
paler, the pale margin widening on the hindwing where it occupies nearly
half the wing, JZorewing with an indistinet similar submarginal line on
the pale ground ; Lindwing with four round blackish spots on the pale
ground, and beyond them a dusky wmarginal line followed by the usual
outer yellowish lines divided by a fine dusky line, UsbpERSIDE as in
Z. sura, Moore, to which it is closely allied, but the silvery grey and
chesnut markings are less prominent, and the grey zigzag lines at base of
the hindwing are much more convex in outline,

The spots on the upperside of the hindwing are much smaller than
in Z. sura, the two on the median interspaces are prominent, the other two
are obsolescent,

Length of forewing 135 inches, whenee expanse = 28 inches.

Taken by Captain C. T\ Binglam in the lower Thoungyeen forests in
Upper Tenasserim in May. The type specimen, which is unique, has been :
presented to the Indian Museum, Caleutta.

3. HrIpPARCHIA SHANDURA, 1. Sp.
Plate IV, fig. 3 ¢.

¢. Allied to I. briseis, Linnweus, from northern and western Asia,
but smaller and notably differing in having a large white pateh in the
discoidal cell of ‘the forewing completely filling the cell except ab its
extremity ; and in this feature approximating to the species of dlelanaryia
(galathea, lachesis, psyche, elotho, &c.) in colouring.

Wings above dull black with creamy white markings. Forewing with
the costal margin streaked and mottled with grey and black ; a large bloteh of
ereamy white in the discoidal cell, filling it completely from the base to near
the extremity where it ends abruptly, and a discal series of longitudinal
creamy white streaks, consisting of a short streak above the subcostal nervure,
a very long one below it bearing a round black spot in the centre, a very
ghort narrow streak belween the discoidal nervules, a larger streak below

2
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the third median nervale, a larger one still below the second median
nervule divided transversely by a large blackish spob, a shorter streak
filling the whole width between the ficst median nervule and submedian
nervure and beaving a blackish spot near ‘its outer upper end, and a
short streak below the submedian.  Cilia long, white, broandly inter-
rupted with black at the ends of the nervures, Hindwing with a broad diseal
transverse band of ereamy white longitudinal streaks com letely eoalescad,
widest at the middle where it extends half way into the discoidal cell and
narrowest at the margins especially the costal margin; cilia long, white,
seareely pervceplibly interrupted with black. Usprrsiog, Forewing, cogg
tal margin and apex whitish finely mottled with brown ; eell white mottled
with brown at upper edge, and with a blackish bar near extremity ; the
diseal series of streaks as above but all larger, completely coalescing, and
sharply defined with dark brown internally and externally escept at the
apex where they merge into the mottled ground, the two black spots of the
upperside reappearing as black ocelli with white pupils.  Iindwing white
motbtled with brown, the mottlings deepening into three irregular dark
brown moftled transverse bands darkest at their outer edges, one sub-
marginal, one near the base of the cell, and one between bhese two.

Length of forewing 1°15 inchos, whenee expanse = 241 inches.

Taken by Mujor John Biddulph on the Shandur platean in Northern
Kashmir. The type, which is unique, has been deposited in the Indian
Museum, Caleutta.

4. ZruxtorA arasont, Moore.

This species was described from a specimen of the female taken in the
Limborg expedition at Meetan in Upper Tenasserim i April, at an eleva-
tion of 3,000 feet, in the following terms. « Allied to Z. wivelhystus, Butler,
from Sumatra. Female, differs in the paler colour of the wings, and in
the greater breadth of the yellow oblique band; the band entire and termi-
nating at the middle median branch, below which are two similar-coloured
spots; a small pale pateh before apex of the wing ; lkindwing pale cinnamon-
brown broadly along outer border. Expanse 4°5 inches.” ;

A male specimen of a Zewwidia has recently been taken by Captain
C. T. Bingham in the lowér Thoungyeen forests which evidently belongs
to this species, the male of which has not as yet been described. It differs
from Z. amethystus & on the forcwing in having the lilac band extending
to the hinder angle; and in the Aindwing in having the lilac pateh
extending from just above the third median nervale to the submedian
nervare: instead of extending from just below the body to the fold
between the second and third median nervules,
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Deseription, &, uvppersibe velvety blackish brown, paler at the
outer margin and glossed with purple about the dise of each wing ; fore-
wing with a broad whitish purple transverse band suffused with darker
purple at the edges and extending from the costa, where it is broadest,
outside the cell to the hinder angle where ik narrows to a point ; hindwing
with the ounter margin broadly pale purple extending from the fold above
the third median branch to the submedian nervare, the exfreme margin
and tail being brownish. UNDERSIDE bright golden brown, deepening oub-
wards towards a narrow dark brown almost regular line which crosses
Roth wings just at the end of the discoidal cell from the costa of forewing
to a little short of the anal angle of hindwing near which this iine is
abruptly and acutely angled back towards the base. Torewing with three
lilac grey bars across the cell, and the transverse dark ling ontwardly and the
costal half of the wing outwardly irregululy suffused with lilac grey.
Hindwing with the dark transverse line outwardly and the basal half irregu-
larly suffused with lilac grey, and with two moderate sized ocelli, one
between the subcostal nervales brown, with a yellowish pupil and yellowish
and narrow dark brown rings ; the other between the first and second median
nervules dull yellow finely ringed with dark brown and excentrically marked
with a brownish spot bearing a yellowish pupil.

Length of forewing 2 inches, whence expanse = 4-2 inches.

This species is manifestly very eclosely allied to the Sumatran
Z. amethystus, but both are extremely rare, and in the absence of specimens
of the latter, we must retain the Indian species as distinct,

The specimen was caught between March and May, but the exact
date is uncertain, and adds one more to the nwmerous and valuable discoveries
which we owe to Captain Bingham’s careful research.

B

5. TumavnaxTis Louisa, Wood-Mason,

The male of this species was described and figured by Mr. Wood.
Mason in the Journ. A. §. B., Vol. XLVII, part II, p. 175 (1878), from
two specimens in the Limborg collection, taken in Upper Tenasserim on
the Taoo platean ab an elevation of 3,000 to 6,000 feet. Captain C. T\
Bingham has recently captured a fine specimen of the female, hitherto
undeseribed, in the lower Thoungyeen forests which are also in Upper
Tenasserim, and not far from the Taoo plateau bub at a considerably lower
elevation. .

7 louisa 9 differs from the figure of the male, in the following
partienlars, Upprrsipe with the fulvous ground-colour on the hindwing
extending completely up to, and embracing the heads of, the hastate
border spots, the ground-colour of the outer portion of the wings being
not white but pure french grey, the only traces of pure white being on
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the forewing, at the middle of the costal margin and outside the median
transverse line and decreasing From its eostal end.  The dusky tipping at
the apes also extends below the subeostal nervure. UNpERsIpD with the
fulvous portionsnot luteons, but strongly suffused with grey and altogether
of a far colder tone; the hastate border spots of the uppersido pale bub
perfectly distinet and complete ; hindwing with €he ouber submarginal
lunular line obsolete, the inner one slender and incomplete, whereas in the
figure of the male both these lunular lines are complete and prominent.

Length of forewing 2:§ inches, whence expanse = 5'8 inches.

The speeimen from which the deseription is taken was captured between
March and May, exact date nobt recorded. It of course lacks the tuft* of
erectile hairs on the hindwing wlich is prestnt in the male.

G. POLYOMMATUS ELLISI, 1. Sp.
Plate 1X, fig. 4 g.

& . Uprensmz dark greyish black, the basal portion of both wings
powdered with metallic greenish golden scales, the outer half with a bronzed
sheen ; Ibirewing with a dark centered white spob at end of the cell, and
a diseal series of four prominent white spots sometimes dark centred ;
Hindwing also with a white spot ab end of the cell, and a small white one
above it near the costa ; a discal series of four white spots, corresponding
with those on the forewing.

UxpersipE ereamy white, Forewing brownish on the dise with the
outer margin broadly paler, the spots of the upper surface large, indistinet
and paler still. Lindwing with the base metallic greenish golden deepen-
ing into brown up to the discal row of spots, the outer margin ereamy
white, the spots of the upperside large, indistinet, white.

The female appears to differ in lacking the brilliant metallic scales,

Expanse 09 to 1:05 inches,

The type specimen (which has been presented to the Indian Museum)
was faken on the Sdnch pass in Pangi, N.-W. Himalayas, at an elevation of
11,000 feet above the sea in August by Mr. Robert Kllis, after whom I
have named it.  Several other specimens were taken at the same time all
corresponding with the f;-}’]3£' specimen,  Others were taken in Pangi in
June at an elevation of 12,000 feet which have less of the metallie sheen,
and have the white spots on the upperside considerably smaller; these
latter evidently belong to the same species, but whether they are seasonal
or geographical varieties is uncertain,
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7. DPApinio crarm, n, sp,
Plate LV, fig. 5 4.

& . Wingsabove velvety brown, alimost black in some specimens, paling
at the outer margin broadly ab the apex and deereasing towards the hinder
angle. JBorewing with four shovk stroaks of powdery blue at the end of
the cell, behind which are four longer and narvower streaks toward the

, base, also a diseal series of eight bluish streaks increasing in length

from the costa and cach extending from near the outside of the eell to
the edge of the paler outer border, the two lower streaks between the
submedian and median nervuresy the remainder one between each pair of
nervales. Hindwing with a prominent submarginal row of pure white
longitudinal $treaks one on each side of each nervule leaving a wide
brown margin beyond on which in some specimens indications of the
continuation of the white streaks to the margin show through from the
underside ; a rounded yellow spot at the anal angle bordered inwardly by a
blackish lunule. Body black, spotted with white.

UxpersIpE uniform paler brown of the same tint as the margin on the
upperside, the forewing unspotted except with faint traces of whitish ab
the hinder angle ; kindwing with the row of white streaks as on upperside
but continued up to the margin, the yellow anal spot and black lunule as
on upperside and a round white Spot at base above the costal nervure.
Length of forewing 1°9 inches, whenee expanse = 30 inches.

Habitat.—Upper Tenasserim.,

P. clare is closely allied to P. hewitsonii, Westwood, from Borneo,
of which it may possibly be only a permanent geographical variety. I
differs from P. hewitsonii in the presence of the blue streaks on the forewing
which are visible more or less in all the thirteen specimens examined, in
some very prominent in others partially obsolete, but none are withouf
blue at the end of the cell and in the interspaces immediately ‘beyond ib.
It also differs in the paling of the margin of the forewing ; and in the
hindwing in the single row of prominent white streaks. Its northern ally
P. slateri, Hewitson, differs in the shape of the forewings having them
narrower and more acuminate, and also entirely lacks the white streaks
on the upperside of the hindwing. In shape of this wing P. clare
corresponds with P. hewitsonii.

The difference between Assam and Tenasserim species in regard to
the absence or presence of white spofs on the hindwing has curious
parallels among the Eupleas which are mimicked by this group of Papilio,
E. deione, Westwood, and E. hopei, Felder, from Assam lack the white
border spots on the hindwing, while their representatives in Tgnasserim




18821 G. F. L. Marshall—Rare species of Rhopalocerous Lepidoptera. 48

L. limborgs, Moore, and . grotei, Felder, have the white spots prominently
dc\'l.‘]n}-t‘d.

Four specimens were taken by Captain C, T, Bingham on the Donat
range in January. Three were taken by Captain C. H. B, Adamson in
the Thoungyeen forests in February, and sixin the same locality by Captain
Bingham in May.

8. DParmnio raroxt, Wesbwood.-

This species was deseribed by Westwood in 1872 in the Trans, of ®
the Ent. Soe, Lond., with ¢ habitat in India orie ntali,” and no subsequent
notice has been recorded of its occurrence so far as I know. A specimen
has now been taken by Captain C. T. Bingham in Upper Tenasserim,
which satisfactorily establishes the exact locality for this rare butterdly ;
the capbure was made in the Thoungyeen forests on the 12th March,

Tt will be seen that the materials for the foregoing paper are almost
entively due to the careful researches of Captain C. . Bingham, whose
investigations as an ornithologist are already well known, and to whom I hgye
been indebted for most valuable and generously rendered assistance in the
getting together of data for the handbook of the “ Butterflies of India,”
&e., the first part of which has been published ; Captain Bingham has
succeeded during the past two seasons in capturing nearly every species
formerly recorded from Tenasserim, besides numerous species and sexes of
species new fo science and some new to the Indian lisk, and I take this
opportunity of warmly acknowledging not only his labours but the gene-
rous way in which he has placed the whole of his collection at my disposal.

.

Exrraxariony ov Prare 1V,

Tig, 1. Mycalesis surkha, Murshall, &

Fig. 2. Zoploesse dura, i e
Yig. 8. Hipparchin shandura, ., e
g, 4. Polyowmmatus ellisi, u L
Fig. 5. Papilio dlare, o 3
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VII—On an fr?;;m:';:m.’_?{_:,' in the horns of the Iog-deer, Axis porcinus,
with an amplification of the theory of the cvolution of antlers in
Ruminants.— By Jonux Cockvuny, Qfy. 2ad Asst. to Supdt. Indian
Musewmn, Calcutta.

[Read March 1882.]

The specimen exhibited to the meeting is a frontlet of the Hog-deer
in which the left horn is abnormally developed as in a stag of the elaphine
group. The frontlet is a specimen that belonged to the Asiatie Socicty's
collection and is without history. There is, however, fair presumptive
evidence that the horns belonged to a feral animal®  Before proceeding to
any explanation of the variation a deseription is necessary.

The Lt horn is normal and measures 14" from burr to.tip along
the curve. The brow tine 317, the external tine 5% internal tine 237,
Cireumference at burr 5} of beam midway 2%. The left horn has five

tines on it, as in a stag of ten, and the beam describes a sweeping curve .

posteriorly. The burr and brow tines arc normal, though the latter is
sifehitly curved inwards; an inch and a balf Further up the beam is a tine
measuring 317 in length which I take to be representative of the bez tine.
This tine, though otherwise justly proportioned, is curved inwards and back-
wards. Three and a gnarter inches furfher up the beam is a third snag
measuring 237 along the curve ; this snag though flattened and distorted I
take to be analogous to the royal tine. -Lastly the tip is bifurcated, its
appearance being that of the sur-royal in Cerous canadensts. These snags
are palmated and the inner furcation, which has lost ifs tip, grows parallel
to the inner tine C on the opposite horn. .

Abnormalities in Cervine horns aresnot uncommon. Judge Cafon in
his recent work “On the Antelope and Deer of Ameriea” discusses the
question and attributes these growths to accidental injury to the horn,
while tender and growing. Admitting that the majority of abnormal horns
come under this category, I am nevertheless inclined to think that the
specimen under review is to be otherwise explained. As a disciple of the
doctrine of evolution it appears to me more rational to attribute the con-
dition of the left horn to reversion or atavism. The circumstance of ‘the
variation being unilateral does not invalidate my hypothesis ; polydactylism,
the occurrence of supernumerary mammie, and other phenomena of this
nature being very frequently unilateral.

* The horus are bleached as if by exposnre, and the polish where visible appears
to me rather that of a foral than domestic animal,
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The faet, however, that veversion to an extinet aneastor implies degra-
dation in the Rwmsine is L confess a dilliculty. T'he Rusine type of antlor
prevailed in Pliocene times, and is a comparatively e¢lementary state.
Nevertheless Cereus dicranes, whose aublers are deseribed by Boyd Daw-
kins as “so complicated as to defy deseription,” existed during that epoch,

The question of the atavism of these [Hog-deer antlers is an important
one, and asit is notoriously diflicult to assign aelear and true value to certain
conditions which would entail the destruetion of a Faneied discovery, I
shall lirst attempt to put in as strong a light as_possible the opposite argu-

# ment to my view, eiz, that the horns here described are accidental pro-
ductions.

It may be advanced: Frstly, that of four of the so-called tines only
one, the bez, bears any resemblance to a well formed tine, and the fact of
its turning down at the tip seems to point to an inherent tendeney which
the inuer tine has (in this species) of curving downwards ; that it is in fact
nothing more than the inner tine ¢ arrested in its growth at the lower
portion of the beam. Secondly, that the so-called royal tine is on the
inner side of the beam. Finally that the terminal bifurcation is due to
a lnw ammounced by mysclf further on, that all terminal portions are
capable of furcation. Other abnormalities doubbless exist in private collec-
tions of horns and this paper, if it results in no further good, may possibly
have the effect of leading to the description of some of these.

The evolation of antlers in Ruminants appears eapable of being brought
under a theory of development. The honour of being the fiest to apply a
definite law to the development of the horns of the Cervide belongs to the
late Prof. A. Garrod, who published a paper on the anatomy of the
LRuminants in the Proceedings of the Zoological Society for January 1877.

Garrod’s law may be most briefly stated in his own words.  What
may be called the typical antler igfeomposed of a bifurcate beam, with a
brow-antler springing from the front of its basal portion. These three
parts may be termed A, B, and C as in the accompanying diagram (fig. 1.)

“They oceur, uncomplicated, in the genus fusa, in C. porcinus, C. axis
and C. alfredi (fig. 1), On the assumption that most of the complicated
many-pointed antlers that occur are the result of the exagrerated develop-
ment of one or other, or both of the extremities B and C, their special
features may be explained. I'or instance imagine both B and C bifureate,
remaining of equal size, and we arive at the condition found in Cerous
schomburyki (fig. 2). O. duvaucelli differs in that B is extra developed at
the expense of C (fig. 8). ...... Following out the ingenious hypothesis

L of Mr. Blyth, P. Z S. 1867, p. $35, C. eldi only differs in the still greater

development of the anterior branches of B (fig. 4). ...... In Cervus dama,
and in the species included in the genus Pseudaxis ...... a diflerent condi-
7
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tion obtains, B being greatly reduced and C correspondingly enlarged
(fiz. 5). In the Elaphine Deer this is earried further, the continuation
of the beam C being divided terminally into many points (fig. 6). ......
With reference to the brow-antler A, it is evident that its duplication (the
bez tine) is more associated with the actual size of the antlers than with
any other peculiariby.” (This last assertion is by no means evident.)

Although Prof. Garrod’s theory satisfactorily explains the development
of a large number of Cervine anflers, it is powerless to explain the horns of
the Elaphine those of Elaphurus®davidianus, Cervulus, Coassus, {e.
It is apparent that his so-called typical antler is already a complex organ
possessing as it does 5 tines, while there are existing species of deer whose
antlers never proceed beyond the condition of a simple spike, Coassus rufus
for example. It therefore appears more philosophical to assume the fypieal
antler to be a simple spike, a condition® which all cervine horns exhibit in
the first year's growth.

Some months after the publication of Prof. Garrod’s paper on the
anatomy of the Ruminants, Prof. Boyd Dawkins published a most im-
portant paper in the Quar. Jour. of the Geol. Society (Vol. XXXIV—Read
19th Dee. 1877) “on the history of the Deer of the European Miocene and
Pliocene strata” The general conclusions he arrived at regarding the
palicontological history of the development of antlers are given below in an
abstracted form,
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“In the mid-Miocene age, the cervine anfler consisted of a simple
forked erown only. In the Plicecene it becomes larger and longer and
altogether more complex, some forms, such as the Cervus dicranios of
Nesti, being the most complicated antlers kuown either in the living or
fossil state.  These successive changes are analogous to those which are
to be observed in the development of the antlers in the living deer, which
begin with a simple point and increase their number of tines until their
limit be reached.”  More recently (Nature Nov. 1581) he has repeated the
same generalization in slightly different language which I here quote, “ In
other words the development of anflers indicated at successive and widely
separated pages of the geologieal record is the smme as that observed in the
history of a single living species,”

Boyd Dawkins regards the antlers of the extinet Procervalus, which is
the simplest type hitherto met Fossil, as the starting point of the antlered
ruominants both in the old and new worlds. But the aitlers in this genus
were more or less branched, and bearing the existing Coassus rufus in view,
they ean hardly be regarded as quite elementary.  Considering the imperfect
state of the Geological record it may be foretold that an antlered ruminant
with simyple deciduous spikes for horns will ‘yet be discovered fossil.

Prof. Dawkins has not attempted to apply his theory to an explanation
of the horns of existing deer as Garrod had done, but Sir Vineent Brooke
who published an elaborate paper on the classification of the Cervidae, with
a synopsis of the existing species, in the P.. Z. S, for 1878 p. 853, has fol-
lowed Garrod’s theory closely.

There is therefore room for an amplification of Dawkins’ phylogenetic
law, which I would state thus, as bearing on both extinet and existing
cervines, ’

The development of the antlers of individual species of cervines is
a recapitulation of the history of the development of antlers in the group.

I would assume the typical antler to be a simple spike, as in Coassus
mifus, capable of extensive furzation, reduplication, arrest and redundancy
of growth in purts,

In certain species the terminal portions of the main stem, when the
limit of length bas been reached, have a tendency to develop an almost
unlimited number of snags, possibly referable to palination of the horns in
an extinct ancestor. This tendency is markedly manifest in Cervus elaphus
and Panolia eldi and in a lesser degree in Ruecercus ®

I shall take up the development of the borns of the Wapiti, Cervus
canadensts, to illustrate my theory.

* The fine herns of Rucervies duvaucelli figured by Blyth, P, 7 8. 1867, fiz. 8, show
this character, and also a tendeney to palmation.  The borns are yet in the M usoum, .
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The growth of the antlersin the Wapiti has been earefully deseribed
by Judge Caton whose observations extended over a period of 15 years and
ineluded over 100 deer,

The horns of the 1st year are usually spikes, a condition I illustrate by
fig. 1.

2 3 4

The second antlers have both brow and bez fines, this condition I
therefore regard as a double furcation, fig. 2. The third antlers almost
invariably have the Royal tine, see fig. 3. The fourth and fifth year may
or may not produce the sur-royal, fig. 4.

The horns of Cervus elaphus ind its numerous races are, T consider, the
most difficult of comprehension in the whole group, and the above is I
believe the first rational explanation of their development that bas as yet
been offered.  Capreolus caprea and Elaphurus davidianus ave both primi-
tive types. In these two gemera the primary bifureation takes place on
{he beam at some distance from the burr. The development of the horns
of Capreolus offer so admirable an instance of furcation from a simple
beam, that the marvel is that the theory I have brought forward has not
Occlll'l'ed tﬁ some one IJCF()l‘e-

The lorns of Elaphurus davidianus which were a stumbling block to
Prof. Garrod, who states that they were *“quite beyond his comprehension,”
are casily explained by the same theory. The primary furcation talkes
place some distance up the beam, the forward branch (brow tine) subse-
quently fureates again, while the posterior branch, which in the stag (Llephus)
has hitherto been considered the beam, remains simple tapering and pointed.
Tt thus becomes obvious that superiority of growth in either the anterior
or posterior branches of the primary furcation would constitute thg main
stem or beam.

The tendency towards fareation of the anterior branch or brow tine is
vet manifest in various existing cervines, In an extinet species of deer,
Megaceros hibernicus the brow tine was constantly furcate at the extremity,
and a tendency to this order of things is to be observed throughout the
Rusine family. I would in this manner explain the studs and suags so
commonly present in the brow tine of Awis maculatus. 1 observe that it
exists in 8 out of 15 heads, and such being the case, it appears doubtful
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whether it should net be rather considered the normal condition, and the
typieal antler of Garrod the reverse. In the majority of instances there
is a small conical snag at the base of the Lrow tine, but in more than one
specimen there is a double snag, and in one of these specimens the anterior
snag measures 34 inches in length.

The extreme of this form of development is to be observed in Panolic
eldi where the brow tine has commonly 3 snags (brifurcate). It is of less
common oceurrence in Rucervus duvaucelli, and in R. sehomburgki exhibits
the same type as in Megaceros, viz., a well marked furcation of the extre-
ity of the brow tine. R. sehomburgli has probably the most exuberant
Lorns of any existing cervine,

The Sambar of India, Rusa aristotelis, can, as a rule, be distinguished
from other races by the cireumstance of the tines B and C being of nearly
equal length, and the posterior being set on immediately Lehind the other.
It is thus in the same plane as the furcation at the brow. In the Assam
and Burmese races the outer tine B is, as a rule, IQIIL‘,’\:I' than B which is
set on the beam in a transverse direction pointing inwards and upwards,
It thus approaches the horns of Awis poreinus. I would throw out the
suggestion that as both these animals frequent grass jungles, the more or

less transverse direction of the posterior tine has been produced through
the resistance offered to the growing horn by the grass and that this cause
operating similarly on both species through a series of generations has
resulted in a permanence of the type. :

With reference to the horns of Panolia eldi, an examination of a large
series of horns in every stage of growth has convineed me that Prof. Garrod’s
diagram is incorrect. (P. Z. S. 1877, p. 16, fig. 4) The tine C has no
existence in the position assigned to it in any specimen I have scen. Horns
of the 2nd year's growth are in the form of a C without the top stroke.
'l]ne next stage is furcation of the anterior extremity. DMature horns of

2, eldi often have as many as 9 or 10 small snags on the main beam, in
'LdLhtl.;l: to a terminal furcation, .

This is particularly to be noticed in the Siamase race of brow-antlered
deer named Cereus platyeeros by Gray. Good figures of these Siamese
borns are given by Blyth, P. Z. S. 1867, p. 841, The palmation of the
extremity is evident (}n.nc.. the name), and the numerous snags are, |1
consider, of the nature of the spillers in Dama and Alees. I cannob at
present offer an explanation of these spillers beyond that already given.
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VI111.—On the habits of a little known Lazard, Brachysaura ornata.— By
Jonx CockBuny, 2ud dssistant to Superinteadent Indian Muscun.
[Lteceived 26th January ; Rend 1st February.]

BRACHYSAULRA ORNATA,

Blyth, J=A. S. B. Vol. XXV p. 448.

Giinther, ]{cptilcs of Brit. India, p. 161,

Jerdon, P. A. 8. B. 1870, p. 78,

Stoliczka, P. A. S. B. 1572, p. 77.

Very little is known of thislizard. It was originally deseribed by
Blyth in the J. A. 8. B. Vol. XXV from specimens procured by Dr. Jerdon
at Saugar in Central India  Dr. Giinther includes it in an appendix to the
Reptiles of British India, and remarks that it is just possible that this
animal may be recogunized when re-discovered, but from the description
alone it is impossible to eharacterize the new genus Brachysaura or to fix its
position in the family of the Adgamide.

In the P. A. S. B. for 1877, Dr. Jerdon in his Notes on Indian Herpe-
tology remarks that all his endeavours to procure specimens for a more
minute examination of this curious form had hitherto failed and “ till some
one with suflicient scientific proclivitios examines these districks we must
rest sabisfied with our incomplete information.” 'The type appears at this
time to have been lost, In 1872, five specimens were procured in Kachh by

" that enthusiastic naturalist Dr. Stoliczka, and deseribed in the Proceedings
for May, 1872.

During the last rainy season I found B. ornata excessively common in
the vicinity of the town of Banda and was enabled to send more than twenty
living specimens to the Zoological Gardens, Caleutta, as well as to present
a series to the Indian Museun. The results of my observations show how
much of interest there may be in the life history of a sinall lizard.

There are certain anomalous sexual characters about this lizard, the
females being larger than the males. The superiority of the female in size
appears to occur irregularly throughout the province Sawropsida. The
female of Sitana minor is a third larger than the male, but in Calotes
versicolor the reverse is the case. In Braekysaura, which is closely allied
to Culotes, not only is the female Jarger, but she is normally more brilliantly
coloured than the male. Certain peculiarities in the behaviour of the
females leads me to suspeet that they seck and attract the males.  In more
than one instance I observed a female make decided advances towards
a male. She sidled up to him in a most insinuating way, with a erouching
wriggling motion and open jaws, and seized him by the nuchal erest.

Dr. Stoliczka P. A 8. B. 1872, p. 72 remarks that the head-quarters
of Brachysaura appear to be westward. This is not strictly correct, but
even in ignorance of Stoliezka’s paper 1 fell into a similur mistake and in a
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letter to Dr. Anderson, wrote, © 8. oranla appears to bo essentially a
Central Indian speeies.  The black voleanie soil of these provinces seems
its peculiar habitat. I,« however, once (in 1873), captured a pair on the
north bank of the Jumna at Allahabad near the mouth of the Sussor
Kuderee, Sitana is plentiful in this loeality, but I never found another
pair of Bprachyseura. It is unknown in the Duab, and the probabiliby is
that these individuals were the offspring of others brought down in some
flood from Bundlekhand.” It now appears likely that Brachysaura ornata
will be found in arid tracts throughout the Gangetic provinees, from the
contluence of the Jumna westward to the extreme limits of the Empire.
It would appear fo range with Psemmophis condanurus, and Sitana minor.
1ts southern limit beyond Sangar is yet unknown.

There are several points in which my specimens appear to differ from
Dr Stoliezka’s and I have therefore deseribed the lizard anew.

Brachysavia ornata, Blyth, &. A squat thick-set pot-bellied ground
lizard, with a large head and shorb tail. Secales on the upper surface of
body, limbs and tail strongly keeled, this character being less defined on the
lower surface of the abdomen and thighs. The scales of the body are in
nearly vertical series down the flanks, following the line of the ribs, and
gradually inelining upwards in the direction of the costal cartilages on
the ventral surface. - Counted round the body at the 30th spine they are 53
in number in an adult.  From the 1s6 nuchal spiue to the extremity of the
tail are 110 scales. *

A dorsal and nuchal erest of sharp spines is present in the male sex
only ; the nuchal portion of this crest, composed of 9 scales, is most deve-
loped, there is then a hiabus of 8 strongly keeled seales, when the spines
again oceur. They are continued in the form of a sgrong median series of
keels to the tips of the tail,

Total length. Head and body., Tail from
to centre of vent. centre of vent.
d 6} 33 37
9 ni 3¢ 1% (Imperfect.)
9 3y 2.49,

The fore limb when laid backwards reaches the inguinal region, and
the hind limb laid forward extends to the angle of the lower jaw, all four
limbs are strongly kecled to the extremities of the digits, The keels
are very strongly marked on the scales ol the tail, so much so as
to impart to it a polygonal appearance in its lower half. They diwmi-
nish in a binumeral ratio from 12 in number at the basal balf of the upper
third, to G at the extremity. No preanal pores have been observed.

Head large, with a prominent and overhanging superciliary ridge
composed of 8 inflected seales, counted between the nostril and the posterior
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margin of the orbit where it abruptly terminates. Nostril ronnd, in a
single large inflated shield, its position being immediately above the 8rd
12, B 13 .
iz, M. 12

The lips arve thick and fleshy and there are two rows of scales, similar
to the upper labials, covering the lip. Both upper and lower labials are
perforated with pores varying ftrom 1 to 5 in number on each seale ; the

and th labials. Labial forinula,

loreal recion also exhibits these pores, The upper surface of the head
5 1 Pl

requires minute desceription ; itis more or less covered with tuberenlated and

keeled seales, Beginuing from the rostrum it will be seen that the 4th

and 5th seales on the mesial line from this shield are {fuberculated and

enlarged into a rudimentary nasal appendage. The number of scales in -«
transverse series ab this point are 2 on each side, or, ineluding the tuberele,
5 in all. - In other specimens, particularly in females, this eharacter may be
described as a rosette-like group of tuberculated seales. These seales are
not so strongly warked in immature specimens. Posterior to this region
are the convesly prominent superior swfaces of the orbit, characterized
by a deep mesial groove, and also covered with enlarged tubercular scales.
In the centre of the vertical region, which may be delined by.an imaginary
line drawn across the head from the posterior termination of the super-
ciliary ridges, is a large round seale with a central depression and white
Lorny central point. Separated from it by a single scale are two small
conical isolated spines, and a few enlarged keeled scales. Further beyond,
on the posterior edge of the temporal region, are two groups of spines as in
Calotes. These groups are mado up of from 5 to 7 elongate couical spines,
a central spine being always more developed than the others. There is one
other character of importance in the head.  This consists of a ridged check

piece of much enlarged and kecled scales which extends from below the
hinder angle of the orbit to the fympanum,  The number 1s not constant,
and from 6 to 12 may sometimes be found.

The normal colour of the females consists of various shades of earthy
brown, with three rows of rhomboidal or cirenlar bLlotehes—one median,
which is the largest and extends down the tail, and two lateral rows of
smaller size, The blotches have a pale straw or flesh-coloured edging.
PFemales taken under sexual excitement are either wholly erimson, or erimson,
with the exception of the back, which is dusky olive.  The gular fold is deep
black. In this stage the female does not exhibit any markings or blotehes
whatever, and at the least provoeation or excitement becomnes quite erimson.
The prominent and pendulous abdomen in this sex is evidently connected
with the stowage of ova.

The males are norwally of an uniform dusky brown. In this sex the
blotehes are not so well marked as in the female, and mueh smaller.  The
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flesh-coloured edging might in them be vather described as an interrupted
flesh-coloured line. The general colour assimilates itsell to the black cotton -
soil which this Hzard particularly affeets. I have never captured a male in
the erimsow state, but have observed that they éan assame a Laind rosy
tinge and also a brighit green.  The males have a distinet physiognomy,
slenderer bodies, but stouter limbs than the females. The tail is bulbous
and thick at the base, with the nsual sexual projection, and suddenly
tapers. It is always a third longer than in the female.  The gular sac is
developed in both sexes, but is more massive and has a distinetive
masculing outline in the male. These notes on colouration present the
sexes in breeding livery, August and September.

The tissue below the nuchal and dorsal erests would appear to be of an
erectile nature. These crests I observed much developed in a male during a
paroxysm of exeitement when it acquired a distinetly arched outline. Many
of the females when captured were entirely scarlet and evidently under
strong sexual excitement. Their bebaviour is then remarkable and most
amusing., A female under these eircumstances twirls the tail, inflates her
gular sac, and gives the body a peculiar wriggle.

Brachysaura is a sluggish lizard, with a dull and heavy habit of body, -
and grows much larger than any specimens I lave sent to the Museum.
Both B. oracte and Sitens minor ave ground lizards, but I have observed
them hanging in an awkward fashion from nearly bure stalks 35 fect above
ground, Though both frequent the open by choice, their holes are usually
at the roots of a Spurgewort (Culotropis) ora Bair bush (Zizyphus) ; a deser-
ted rat burrow is often used. They do nob seem to be very prolifie, laying
From cight to ten eggs, yet they are numerically abundang in ecertain spots ;
for I captured no less than 50 within a mile of my house, chiefly on the
Banda race-course. This lizard must be considered deeidedly stupid. Large,
and heavy specimens are hardly able to ran, and in fact do not abtempt it ;
but if pressed show fight with open jaws, actually leaping at an offending
objeet. It caw give a sharp nip and holds on like a bull dog.

I am at a loss to conceive how Brachyssure maintains itself in such
numbers against the numerous predacions animals that prey on lizards,
The genera Coreus, Milvus, Poliornis, Herpestes, Belis, Cunis, Llyns, Nuja,
Varanus and a host of other enemies all abound in the localities where it ig
found ; Culotes and Uromastis are an important item in the food of these
animals.  Sibana [ have often observed impuled on a thorn by a Lunius.

The only esplanation I ean offer is, that it has some objectionabla
flavour or poisenous protective quality which renders it seeure from attack.
I was in hopos that ghe experiment of offering one to some Raptor would
have been made at the Zoological Gardens here, but the subject scems to
bave cscaped attention. I may mention that the natives of Banda firily
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believe this lizard to be poisonous and get out of its way ab once; T was
also informed that if eaten they would produce insanity. The circumstance
of its feeding with impunity on insects that ave themselves protected in
this way seems in favour of this theory. The contents of thestomach of
one I killed on purpose were, (Lst), fragments of a small specics of Julus ;
(2nd), one small carnivorous beetle ; (8rd), fragments of other Colecoplera.
It is very casily kept alive, feeding readily on flies, grasshoppers and
beetles, and all kinds of stinking bugs. These bugs and Julus have a pro-
teetive odour, and I have found all birds reject them.

When canght or frightened this lizard emits a short but not unmusical
squeak. The facully of voice has not been observed before in the gamide.
1t appears to be nocturnal in its habits, and it is only in the evening, or e
when their holes are flooded, that they are to be seen in numbers,

1X.—Second List of Butlerflies taken in Silkim in October, 1882, with
notes on habits, §¢.—By L1oSEL DE NICE VILLE.

[Recvived 20th November ; read 6th December, 1882

In the second part of this Journal for 18SL, vol. 1, p. 49, I contributed
a list of the Dutterflies taken by me during five days collecting at different
elevabions in Sikkim in the month of October, and enumerated 129 species,
This is bubt a very small portion of the Rhopalocerous fauna to be meb
with even in one month in the vicinity of the Station of Darjiling, as I ;
therein indicated, and as the list that follows shews. The whole of tho :
S]_'Jﬁt.'if.‘!i now enumerated were not taken by myself, as I was accom[mniud
on several oceasions by Mr. Otto Mdoller (an enbhusiastic eollector, who G
has most generously placed the whole of his extensive colleetions of Sikkim
Butterflies at Major Marshall's and my disposal for examinabion in the
preparation of our work on “'The Butterilies of India”), and a party of
five Lepchas, who make what they can by cabehing insects and selling .
them to visitors. These men were very glad to sell us what we wanted of 3
the specimens they caught at a pice a piece ; especially as we told them that
we required small species more especially, these latter, unless very bright-
coloured, they never take any notice of. On two different days they took
us to two parts of. the same hill stream (** Jora”), and shewed us their
principal hunting grounds. These chiefly consist of open sandy spaces by
the side of the stream which attract vast numbers of Butterflies to settle,
and to suck up the moisture. In one place upon a large flabtish stone
near the middle of the stream, the men bLad put some sand and kept it
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watered, and it was surprising the numbers of Butterflics that came to
their “trap’ and were caught. Judging from what I there saw, I am of
opinion that nearly all the Butterflies which are bought from the common
Lepeha boxes at Darjiling are caught in this way, and in the low valleys
averaging perhaps 2,000 feet elevation above the sea. Here Butterflies
in immense variety literally swarm, and in one fine day a man ean casily
fill a box with large and showy species,

For facility of reference I have repeated, with the addition of an
asterisk, the names of all the species given in my first paper which
we did not wmeet with on this trip, commencing the numbering of the
fresh species at 130. “The latter were all taken between the elevations of
about 4,000 and 2,000 feet above the sea. The species that were met with
on this as well as on the first occasion have no namber prefixed,

LEPIDOPTERA RHOPALOCERA.
Family NYMPHALID.2,
Subfamily Daxary.z.
Danais ( Parantica) aglea, Cramet.

130. Danazs (Caduga) tytia, Gray.

Danais (Cuduga) melanexs, Cramer., °
Danais (Lirwinala) septentrionis, Butler.

In the neighbourhood of Caleutta D. Zimniace alone ocears, in Sikkim
it is replaced by D septentrionis, but ab Simla and in the neighbouring
hills aud in many other localities both species occur together.

4. *Danais (Selatura and Limnas) chrysippus, Linnwus,
5. Danais (Salatura) genutia, Cramer.

This is the D. pleaippus of my Former list. :

131, Euplea (Salping) rogenhoferi, Felder,

One male ouly of this rare Butterfly was caught by a Lepeha.

152, Buplaa (Salping) rhadamanthus, Fabricius,

Oune male only at 2,000 feet,

Lruplaea (Lrepsichrois) midainus, Linnmus.
¥ Lupleea core, Cramer.
133,  Buplaa (Stictoplan) hopei, Felder,
One female was taken by a Lepeha. It is by no means a

common
Sikkim butterfly.

Subfamily Saryrizz.
184,  dnadebis himnachala, Moore.
Notb very common in deep forest.
Mycalesis (Gareris) gopa, Felder.
Mycalesis (Virapa) anarias, Hewitson.
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135. Qlyealesis (Orsotriena) runeka, Moore.

Two malés only.

13G. Myealesis ( Calysisme) perseus, Fabricius,

A single male. It is evidently rare in Sikkim, Mr. Ot to Moller has
{aken bundreds of the varieby M. wisala, but only a few of the true
AL persess. The latter is ab once kunown by the rounded apex to the
forewings.

Afycalesis (Calysisme) perseus, vav. visale, Moore.

Common everywhere amongst trees and bushes. The markings+on the
underside are infinitely variable, but the * sharply angled, almost pointed,
apex of the forewing” (Elwes, Proc. Zool, Soc. Loid., 1882, p. 406) dis-
tinguish it from the preceding.

Mycalesis (Samanta) malsara, Moore.
Not uncommon amongst bushes and undergrowth,
Lethe fansa, Moore.
Both sexes, males not uncommon, one female only.
* Lethe melara, Moore.
Lethe chandica, Moore.
Both sexes in forest,
# Lethe ewropa, Tabricius.
Lethe volria, Fabricius,
Males common everywhere, females less so.
137. Lethe (Tansima) verma, Kollsx.
Far less common than the preceding. Oceurs in the same localities.
Lethe sidonis, Hewitson,
Common at abont 6,000 feet clevation, not seen much lower,
Neope blhadra, Mooro.
Ypthima philsmela, Johanssen.
Yptlima sakra, Moore.
Ypithima nareda, Hewitson.
#Zipaitis seylar, Hewitzon.
138, Melanitis leda, Linnweus,
One example at 2,000 feet clevation.
139. Melanitis ismene, Cramer.
Common in forest.
110, Melanitis zitenins, Herbast,
Common at low elevations.
Subfamily Eryusrve.
Elymnias undiloris, Dreury.
1i1. Elymnias lencocyimna, Godart,
Cowmon around villages at about 2,000 feet elevation,
Lyetis patna, Westwood.
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142, Dyetis vasudeva, Moore,
One male at a low clevation.

Subfamily Monviss.
143. Discophora tullia, Cramer.
Diseoplora celinde, Stoll,
Thawinantis diores, Doubleday,

Subfamily Acrziya.
Parcba vesta, Fabricius.
This is the Acrd® veste of my former paper. "

- Subfamily NYMPIALINE.

Cethosia biblis, Drury.

Cetlosia eyane, Drury.

Not nearly as common as €. biblis.

: Oirrhochroa aoris, Doubleday, Hewilson.

Cirrhochroa mithila, Moore.

Cynthia erota, Fabricius. i
14t rgynnis (Acidalia) niphe, Linnzens.
Common at about -£,000 feet elevation.

Symlrenthia Lippoclus, Cramer.

Very common. It is one of the comparatively few butterflies that
live amongst the tea, to be accounted for probably by ifs food-plant (nettle)
growing there more commonly than in uncultivated ground.

145. Symbreathia hypselis, Godart.

Both sexes taken, but it is not nearly as commonly met with as
8. hippoelus. Mr. Moore has described two allied forins from Sikkim,
8. aiphanda (P.Z S, 1872, p. 559), and S. eofanda (P. Z. S., 1874, p. 569,
pl. lxvi, fig. 94). The examples referred to above as S. kypselis are pro-
bably S. cotanda.

146. Vanessa charonia, Drury.

A single male was taken by Mr. Méller at about 2,000 feet elevation.

117. TFunessa caschmirensis, Kollar.

Yery common in the tea-gardens,

Pyraineis indica, Herbst,
Junonia lemonias, Linneus,
® Junonia leomedia, Linnweus.
® Junonia asterie, Linnweus,
Precis iphita, Cramer.

Common. I recorded this species under the genus Juwronia in my
former paper.

Pseudergolis wedak, Kollar.
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This is the Precis veda of my first paper.
Kallima inachis, Boisduval,
148. Doleschallia bisaltide, Cramer,
Lrgolis ariadne, Linneus.
Cyrestis thyodamas, Boisduval,
Cyrestis pise, Doubleday, Hewitson.
Stiboehiona nicea, Gray.
Ilestina name, Doubleday.

Males very common, one female taken by a Lepcha, the first specimen
of this sex I have seen, and therefore new to the Museum eollection, Our
largest 8 measures 3'7 inclies in expanse, this @ is halfanineh (42) larger.
The wings ave broader, and the ferruginous outer margin of the upper and
undersides of the hindwing lack the series of very dark brown lufiules
between the nervules which are present in the male.

149. Hestine persimilis, Westwood. ;

One male only at a low elevation.

150. Huripus cinnamomeus, Wood-Mason.

One fresh female taken, which agrees with the type specimen deseribed
in the J. A. 8. B,, vol. |, pt. 2, p. 272, pl. iv, fig. 4, (1581), from Shillong.

Luripus halitherses, Doubleday, Hewitson.

Males only seen.

Lebadea ismene, Doubleday, Hewitson. .
Limenilis procris, Cramer.

# Limenitis deraxa, Doubleday, Hewitson.

Ralinda hordonia, Stoll,

The Neptis hordonia of my former list.

151. Neptis miak, Moore.

Not rare at low clevations. I took it settled to drink on damyp sand.

152. Neptis radha, Moore.

One very worn male at about 3,000 feet elevation.

# Neptis viraja, Moore.
Neptis varmona, Moorve,

One male. This agrees with the specimen I named V. aceris in my
former list and which I subsequently sent to Mr. Moore for correct identi
fication. Tt was returned with “? varmona” placed on a ticket beneath it.
The underside is bright ochreous, with the white bands and spots clearly
defined outwardly with black,

Neplis emodes, Moore,

These specimens have been named by Mr. Moore. They are smaller
than V. varmona, the underside is dark tawny, not ochreous, the bands are
narrower and the spots more separated. The dark edgings to the spots and
bands are less prominent owing to the ground-colour being much darker.
Oue of the specimens is the Neptis amba of my former list.
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158, Neptis soma, Moore.

The Sikkim specimens named by Mr. Moore have the streak in the cell
on the upperside of the forewing very narrow, as also is the spot beyond
it, the discal series of spots on that wing small, rounded and well separated ;
underside tawny, not so deep a shade as in V. emsdes, the bands and spots
not outwardly defined with black.

Neptis susruta, Moore,

Specimens of this species from Sikkim identified by Mr. Moore may
be known from the preceding by the streak in the cell and spot beyond it
being wider, as also is the anterior band on the hindwing. The bands and
spots on the underside are slightly defined with black.

151, Neptis nandina, Moore.

‘Several specimens at low elevations.

Neptis eartica, Moore.

Mr. Moore has confirmed my identification of the specimens of this
species I took in Sikkim. It may perhaps be best identificd by unoticing
that only the discal band on the upperside is pure white, all the other
markings are more or less sullied, the discoidul streak is narrow and
hardly separated ¥rom the triangular spot beyond it, and the submarginal
waved lines are very distinet in the forewing. Underside tawny, markings
undefined with black. .

155. Neptis vikasi, Horshield.

One specimen at 2,000 feet.

156. Neptis columelle, Cramer.

Two females at low elevation.

Athyma leueothoé, Linnzeus,
Athymna selenophora, Kollar.

Males common, one ¢ (= A. bakule, Moore) only observed.

157. Adthyma zeroea, Moore, &

Males as common as A. selenophora. The fomale has yet to be dis-
covered. It will probably differ from the female of the preceding species
in having the streak in the cell of the forewing undevided.

Athyma inaia, Doubleday, Hewitson,

Both sexes taken at low elevations.

*Athyma makesa, Moore,

158. dtlyma eama, Moove.

Both sexes taken,

159, Athyma chevana, Moore.

A single specimen of this rare species was taken by a Lepcha,

160. Euthalia garuda, Moore.

161. Euthalia lubentina, Cramer.

A single female at 2,000 feet elevation,
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Enthalia kesava, Moore,
¥ [ thalic saenanda, Moore,
Euthalia aplades, Méndtrids,

Note. 'The three last species appeaved in my former list under the
genus Adolias.

37. Rolana parysatis, Westwood,

Males common. Rolana is a new genus lately defined by Moore in
his “ Lepidoptera of Ceylon.” The species formerly appeared under the
genus Apatura.

162, dpatura nmmouna, Doubleday.

Males not uncommon below 8,000 feet clevation.

163. Apatura bolina, Linnmwus.

Very common, but all the examples taken were much worn,

161, Sephisa chandra, Moore.

One female only was taken by a Lepeha. The female of S. clandra
has never been deseribed I believe. It differs from the male in the outer
margin of the forewing being far less emarginate, in the male it is deeply
incised between the lower discoidal and third mnedian nervules. ‘Lhe
hindwing is also broader and far less denticulate. On'the upperside the
vich orange colour of the male has entirely disappeared except the spot in
the cell of the forewing, which however is much reduced in size. DBeyond
the cell in that wing in the Sikkim specimen above referred to, but hardly
observable in another Sikkim example and one from Nepal both in the
Museum collection, there are four Jongitudinal white streaks between the
nervules, decreasing rapidly from the anterior one placed between the
costal nervure and upper discoidal nervale and the posterior one between
the third and second median nervules. The diseal white spots in the
male are smaller in the female, the anterior ones whitish, the posterior
bright steel-blue. #Thore are also other similarly coloured spots and
streaks between the nervules just beyond the cell and below it.  In the
hindwing the ground.colour is black with a marginal and submarginal
row of spots, the outer the smaller, and a discal series of streaks between
the nervules all steel-blus. In the Nepal specimen they are sullied with
tawny. On the underside the orange spot in the cell of the forewing is
much larger than above, and in the hindwing there is a round orange spot
on the middle of the costa and a similar one in the cell, the submarginal
spots are yellowish and all the stoel-blue markings of the upperside much
paler.
In 8. dichroa, the North-West Himalayan representative of 8. chan-
dra, there is hardly any gexual differentiation.

165. Dickorragia nesimachus, Boisduval.

One male at 2,000 feet elevation,
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Eulepis athamas, Drury,

Both sexes of the pale greenish-white (almost pure white), and males
of the sap=green variety were taken, The latter is by far the commonest
form of this species, but both oceur in the same localities and are equally
partial to sucking up the moisture from damp sand,

HHaridra polyxena, Cramer.

Numereus varigties taken. They have the same habits as the pre-
ceding species hut are seldom found but at low elevations, while /2. athamas
occurs up to 6,000 feet elevation to my knowledge, 'Ihese two last species
appeared in my former list under the generic name Nymphalis, bub
Mr. Moore has lately made new genera for their reception.

Family LEMONIID.E.
Subfamily Neumeonux,
Zemeros flegyas, Cramer,
Common everywhere.  As far as my personal knowledge goes all the
species contained in the subfawmily Nemeobiing (apud Kirby) have a quick
flight, but only for a short distance, when they settle usually on the upper
surface of leaves with wings half open, often in the shade, and frequently
walk% over and about the leaf, a babit peculiar as far as I have seen to this
subfamily, all other Butterflies when settled remain quite still till they
take their next flight.
Abisara fylla, Doubleday, Hewitson.
Dodona onida, Moore,

Family LYC/ANID,
166. Spalgis epius, Westwood.
Both sexes at low elevation in forest,
167. Pithecops hylax, Fabricius,
Females only at low elevations in deep forest. They agree with
Horsfield’s deseription of the species rather than with P. dharma, Moore,
from Ceylon, or P. zalmora, Butler, recorded from the N.-W. Himalayas.
Curetis bulis, Doubleday, Hewitson,
Commen at low elevation.
Cyanirvis puspa, Horsfield.
The Lampides puspa of my first list,
168. Niphanda tessellata, Moore.
One female at about 1,500 feet elevation. It is rather smaller than
the specimen described by Mr. Moore from Penang, and the upperside is
entirely unglossed with blue. :
169. Zizera maka, Kollar. :
Common amongst grass from 1,500 to 4,000 feet elevation. < '
Ol
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% Zizera sangra, Moore,
The Polyommalus sangra of my former paper.
® Qustalius rosimon, Fabricins,
Placed under the genus Lampides in my former paper.
Castalius decidie, Hewitson,
Placed under Lampides previously. g
Ereres parrhasius, Fabricius.
Placed under Lampides previously.
170. Jamides bochus, Cramer.
One male at 3,000 fect elevation.
Lyecenesthes bengalensis, Moore.
Placed under Pseudodipsas in former list.
171. Lyeenesthes lycenina, Felder.

[ 22

Two males, agreeing with the description of the species by Mr. Moore
in his © Lepidoptera of Ceylon,” page 87, except in the absence on the
upperside of the hindwing of the «indistinet dusky spots with whitish
outer border from anal angle.”

172. Nucaduba macrophthalma, Felder.

One male at low elevation.

Nacaduba ardates, Moore.
This species appeared under the genus Zampides in my former list.
*(atochrysops strabo, Fabricius, o

The Lampides kandarpa of my former paper.

173. Catochrysops panduve, Horsfield,

At low elevation,

174, Polyosmmatus beticug, Linnwmus, )

Common at low elevations,

Lum)riaf{.’.\' wlivnus, Pabricius.

Lampides elpis, Godart,

Law pides’ malaya, Iorsfield,

Lierda epicles, Godart,

# [lerda androcles, Doubleday, Tewitson.

175. fierda birakimi, Moore. -

Both sexes common from 4,000 to 5,000 feet clevation. The female »
differs from the male in having none of the brilliant gold colour on the
upperside, but has an oblong pateh of orange on the disc of the forewing.
Underside as in male.

176. Hornge cininta, Hewitzon,

One male at 1,500 feet elevation,

* Dewdoriz petosiris, Mewitson,

177. Virachola perse, Hewitson.

A single female was taken by a Lepcha.
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178. Aphneus lokita, Horsfield.

One male at low elevation,

S dphneus syama, Horsfield.

179. Camena ctesia, Hewitson.

One male was taken at 1,500 feet elevation sucking up moisture on
damp sand on the brink of a mountain stream.

Hypolyeena erylus, Godart.

180. Hypolyeena othona, Hewitson,

One male taken on the banks of a stream sucking up moisture from
web sand. :

Hypolyecana efolus, Fabricius.

Both sexes taken. Common at about 2,000 feet alevation.

1S1. Iolaus anysis, Hewitson.

One male taken by a Lepeha at low elevation.

182, Cleritia acte, Moore.

One female at about 8,000 feet elevation.

183, Lozura alymnus, Cramer.

Common amongst clumps of bamboos.

: Surendra quercetoruin, Moore.

Nilasera centaurus, Fabricius.

Common. This species appeared in my first list under the generic
name Arkopala. 3

184. Nilasera ewiolphus, Cramer.

One male taken by a Lepcha,

185. Amblypodia paraganesa, n, sp.

(dmblypodia ganesa, Hewitson, nee Moore.)

I propose the name paraganesa for the species figured by Hewitson in
his ““Cat. Lyeanide Brit. Mus, pl. vii, fig, 72, under the name ganesa, as
it differs entirely from the A. ganesa of Moore which occurs in the N.-W
Himalayas ; the hindwing is tailed, and the markings of the underside are
quite different,

One male taken at about 3,000 fect elovation.

Family PAPILIONID.E,
Sulfamily Preriy x.
* Nychitona ziphia, Falricius.

The Poatia ziphia of my first list.

Terias hecabe, Linneus,
186. Zvries harine, Horsfield.
187. Catopsilia catilln, Cramer.
188. Cutopsilia crocale, Crimer.

Cutopsilia pyranthe, Linuwmus.
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Irias evippe, Drury.
Iebomoin glancippe, Linnicus,
dppias hippo, Cramer.
C'ufnluf;-rbr;e! tndra, Moore.

The Zuchyris indra of my former list,
Huphina nadina, Lueas.

The Pieris nadine of my lrst list.
Huphinag nerissa, Fubricius.

Papitio amasena, Cramer, pl, xliv, fig. A, 8.
This is the Pierés nerisse of my former list.
-Mancipium canidia, Syarrm:ln.
Common amongst gardens at about 4,000 feet clevation.
recorded under the genus Pieris.
Nepheronia avatar, Moore.
The Erouia avatar of my first list.
Delias pasithoé, Linneus.
189. Delias thysbe, Cramer.
Delias agostina, Hewitson.
190. Prioneris thestylis, Doubleday.
191. Dercas verkuellii, van der Hoeven,
One male only was taken by a Lepeha,
Subfamily Papreioxis s,
Papilio (Oraithoptera) pompens, Cramer.
Not uneommon at low elevations,

# Papilio (Byasa) philoxenvs, Gray.

Previously

Gray first named this species, not Westwood as stated in my first

paper, though the latter figured it.

192, Papilio (Byasa) dusarada, Moore.

Trequently seen sailing over the tea gardens.
Papilio (Ackillides) paris, Linnweus.
Papilio (Dalchina) sarpedon, Linumus.
Papilio (Zetides) agomemnon, Linncus,

193. Papilio (Orpheides) erithonius, Cramer,
Papilio (Chaius) heleaus, Linnens.

. Papilio (Laertias) polytes, Linnwus.
Papilio (Menelaides) aristolockie, Fabricius.
Papilio ([liades) androgeus, Cramer,
Papilio asterion, Westwood.

Family HESPERITD.E,

104, Choaspes harisa, Moore. o
Common at low elevations.
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*Choaspes Lenjamini, Guérin.
*Choaspes amara, Moore.
These two last species were placed under Tsmene in my first list,

195. Hasora badra, Moore.

At low elevations,

Astictopterus dioeles, Moore,

196. Telegonus thrawx, Linnwus,

One specimen was taken by a Lepeha,

197. Baoris oceia, Hewitson.

One pair taken at a low elevation.

Suastus eltola, Hewitson,
The Hesperia eltola of my first paper.
198. Suastus toona, Moore.
Common.
Parnara colaca, Moore.

This is the Hesperia chaya of my first list.
Telicota bambuse, Moore,

The Pamphila augias of my first paper.
Padraona dara, Kollar.

The Pamphila mesa of my first paper.

: * Padraona gola, Moore,

The Pamphila gola of my first paper.
? Halpe zema, Hewitson,
? Halpe homolea, Hewitson,

My Sikkim specimens agree exactly with the figure and deseription of
this species, the type of which came from Singapore. It is the Hesperills
luteisquama of my first list. '

Tugiades menaka, Moore,

Common at low elevations. This species appeared under the genus
Pterygospidea in my first list,

199. Tugiades gana, Moore,

; Sarangesa dasahara, Moore.

The Tagiades dasahara of my first list,

200. Udaspes folus, Cramer.

One male at a low elevation.

Plesioncura alysos, Moore.,
Plesioneura sumitra, Moore.
201. ? Isoteinon cephala, Hewitson.
Two males taken at alow elevation, Flight very ewift, but settles
« frequently on an outer leaf of a bush.
202. Parnara assamensis, Wood-Mason and de Nicéville.
This species will be fully deseribed hereafter, but it may be briefly
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charaoterised as follows:—Forewing with ten spots (sometimes eleven in
the female), viz., two oblong at the end of the cell, disjunet in the male,
but connected at their inner and opposite ends in the female, three apical,
and five diseal in the male (sometimes six in the female) forming an oblique
series extending from the submedian nervure to the discoidal nervule in the
male (but sometimes to the subeostal nervure or first diseoidal nervule in
the female) of which spots the first is subtriangular, touches the submedian
nervare and is subequal to the fourth, the second in the same space with
the first, is equal to the first subapical, and lies close to, but does not touch,
the first median nervule, the third the largest of all, is equal to or rather
Jarger than the first and fourth put together, and acute angled ab its outer
end, the fourth is rhomboidal, the fifth rather larger than the sccond and the
sixth sometimes present in the female is shaped somewhat like one of the
cbrokes of a scetion sign (§). Hindwing above with a small oval discal
spot sometimes accompanied by a very minute dob in front of the third
median nervule. On the underside of this wing there are four or five disecal
spots. Wings above and below rich dark vandyke brown, the spots lustrous,
semitranspavent white, Expanse 22 to 2'4 inches,
- Nisionades salsala, Moore.
903. Thanaos stigmata, Noore.
One female at 3,000 feet elevation.
* Satarupa bhagava, Moore.
#? Hesperia semamora, Moore.

Rince the publication of my first paper, Mr. Moore in his “ Lepidoptera
of Ceylon' and elsewhere has defined many new genera and altered the
synonemy of several species, all of which I have tentatively adopted here-
This will account for the frequent changes in nomenclature that I have
Leen obliged to make in this list.

B R Y e A i
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Xo—d' new Species of Ilipparchia (Lepidoptera Rhopalocera) from the
N. W. Himalayas.—By Masor G. F. L. Marsuacy, R, 1,
[Reeeived 12th December 1882 ; Read January 3ud, 1833.]

HJ‘[)}?&‘?'E‘IH’{I digna, sp. n.

UprerstpE brown, with a broad weil defined submarginal fulvons
band bearing a single subapical black spot on the forewing and none on
the hindwing; the banl oubtwardly defined by a dark lunulate line, and
further removed from the margin than in any other Indian ipparchia,
leaving a broader brown border to the wing. Uspersipe I':n'n-wing ful-
vous, the band of the upperside ountwardly distinetly defined by a dark
dentate line, inwardly faintly defined except near the costa, ochreous at
the costa and inner margins; the black subapieal spot of the upperside
but with a distinet white pupil; the inner marzin dark brown, the outer
and costal margins very pale brown, mottled thronghout with dark Lrown,
and on the costa with irregular brown strie, extending into the coll,
Hindwing pale whitish brown clouded with brown and mottled throushon
with darker brown; the band of the upperside but inwardly whitish,
outwardly clonded with brown, and defiued on both sides by dark dentate
lines; also a subbasal dark line between which and the band the around
colour is darker, forming an inner dark band. .

This species was found by Major J. Biddulph on the Shandur platean
in Northern Kashmir and only two specimens were taken, both fernalos,

This makes the tenth species of the genus known to oeeur in the
N. W. Himalayas ; and strangely enough out of the ten, in four cases

10
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only the females are known, and in the fifth the male has only recently
been discovered.

e e S

XI.—No. 2. Nofes on and Drawings of the animals of various Indian
Land MMollusca (Pulmonifera).— By Lr.-Cov. H. 1L GOpWIN-AUSTEN,
F.R.S, FZ 8, &c. »

(With Plate V.)
[Received December 15th, 1852 j—Itead January 3rd, 1883.]

In continuation of a former contribution, I now forward another
lithographed Plate from the original Drawings left to us by Ferd.
Stoliczka. I only trust that they may lead some of our members to look
more closely ab the animals of the Land Shells of their districts, or collect
them in spirits for the Musemm in Caleutfa, where they are sure to be
sooner or later fully examined and deseribed. In some parts of the coun-
try, and particularly during the rains, they may be found with very little
search. The Slugs are quite unknown from many parts of India.

One object in publishing these drawings is to bring about a more
natural and aceurate classification of the Indian Helicide, and I would
here refer to Mr. W. T. Blanford’s continuation of the ¢ Contributions
to Indian Malacology” No. XIL# All Indian conchologists will be glad
to peruse it, for no one possesses greater knowledge of the subject, than
the author of that work, and I trust it will be followed by other parts;
it carries me back to the time when I first collected for him, Henry Blan-
ford and Ferd. Stoliczka, and the many pleasant hours passed in their
society. I quite agree with what Mr. Blanford lLias written concerning
classification in pages 184 and 185, particularly as to the importance of
the sections Helicarion, Macrocklamys, driophanta, Tuplecta, &e. The
rules of Nomenclature must be adhered to quite as mueh in Conchology as
in other branches of Natural History. The genus Ariophante was created
in 1829, vide my last paper in this Journal, and therefore it takes prece-
dence of Nunina by 5 years, and can be used exacely in the same sense as
Nunina, which, as Mr. Blanford truly remarks, ¢ is utterly bad, it offends
“gvery law, the name had been previously used by Risso, the type is the
“game as that of Benson's genus, Macrochlamys, and the term is objec-
¢ gionable on account of its signification.” I am inelined thercfore to
adopt it for all species that up to the present time are known only super-
fieially, (1) by the shell, and (2) the animal possessing a mucous gland at the
extremity of the foot. driophanta will eventually, when the anatomy of
all are known, and their sub-generic value established, be retained for 4.
levipes, and its allies,

. # J. A. 8. B, Vol. XLIX, Part 11, p. 151
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Oxxres prnayrornr. Theobald. Plate V, fig. 1.
[Darjiling] (Stol. M3. drawing. No. 47.)
Vide Nevill’s Handlist (1878) p. 48. No. 263, as Hemiplecta ?
For notes on this genus vide last paper, J. A. S. B. Vol, XLIX, 1850,
p- 151.
Oxyres, Kooxnaessts (Juv.?) W. BIE. Plate V, fig. 2.
[ ? Young Kunderensis.] Stol. MS. Drawings, fig. 4.

¢ Botanieal Gardens, Caleutta.”

“Dull white, pinkish on neck and end of foot, small horn, sole not
Fuarrowed” (Stol.).

Nanina Koondaensis, W. BIf. J. A. 8. B. (1870), p. 16, Plate IIT, fig
12. from Sispara in Koonda Hills. South India. The young specimen now
figured is referred to, as probably imported with plants from South India.
It is said to be allied to N. indica, Pfr. and V. Shiplayi, Plr. I would remark
that this species measares when fully grown 250 mm. in major diam.
The drawing which is nabural size is only 12:0, and possesses 5 whorls, which
is the same number as in adult shell. There is certainly wrong identi-
fication here. 1t has more the appearance of young serrula, Bs. a IChasi
Hill form.

MACROCHLAMYS TUGURTUM, Bs.
“ Lugurium, Bs.” Plate V, fig. 4.
[“Darjiling,” (Stol).] fig. 22 of MSS. Drawings,

In peneil by G. Nevill.  “ Rotula fide Stol.”

Nevill’s Handlist (1878) p. 80, No. 94, as Nanina. The animal is
described from this drawing as follows: * Tail very pointedly truncate
with a nearly upright unusually large horn-like projection above ; body of
an earthy brown colour.” :

From the position in which this has been drawn, it would be impossible
to see either of the shell lobes. A specimen of tugurinin, from Darjiling in
spirit given me by Mr, W, T. Blanford, proved to belong to Macrochla-
mys. Fig. 46 of these drawings, would represent this species, for the shell
lobes are delineated.  Mr. Nevill has written over this smainwaringiand in
pencil ; it is very different from fig. 21, also bearing this MS. title. :

Bexsoxia (7) aarswariyar, G. Nevill, MS,
Plate V, fig. 3.
[ Darjiling, lubriea 2 (Stol.)] fig. 21 of the MS. Drawings,

This is the species referred to in Nevill's Handlist, 1878, p- 49.
No. 272, under Nanina (Bensonia?) n. sp. with the following note
“ Perhaps better clussed near N. fwyurium. From a drawing of Dr.”
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“ Stoliczka's the animal appears to be of a brick red eolour, witha pointedly
¢ truncate tail and remarkably developed nearly vertieal horn above,—20sp.
“ Darjiling, coll. Dr. . Stoliczka and Col. G. B. Muinwaring.”  In the
MS. book of Drawings, Mr. Nevill has written in pencil, “This is not
Macro. lubrica ? is it Mainwaringi or an ally ? It is a species of Rotula,
fide Stol.”
Sub-Geuus RHYSSOTA, Albers, Die Heliam, p. 61, (1850).
Type V. ovum, from Luzon. .
ROoyssoTA CONFERTA, Pfr.  Plake V, fig. 6.

[ Haughtoni. Andamans. Animal dark brown reddish at the pedi-
% glas. Mantle thick, greyish brown, freckled with white, body very rough,
“ 1ook like shielded P (sic) pedal row very distinct and the elongated tuber-
wolos whitish, basal edge pale greyish brown. Tail gland distinet sur-
«younded by a swollen edge.”” (Stol)]. Fig. 38 (uncoloured) of MSS.
Drawings. F

Nevill's Handlist (1878), p. 46, places it in the Sub-genus Rhyssota,
which T follow until an anatomical comparison shall be made with
. ovwm the type of the genus by Albers. Nevill says (L. e.) “The
¢ animal very closely resembles that of N. ligulata,* in a less degree IV,
« orobin the tail of which is less truncate &c., and some species of Ario-
“phanta.”

. conferta, P, P. Z. S. p. 828 (1856). ITab.? type in Brit. Mus.
Compared with Andaman specimens by Mr. Edgar Smith and myself.

I, haughtoni, Bs. A. M. N. H. Yol. X1, p. 87, (1863).

1. chambertinii, Tryon, Amer. J. Conch. Pt. II, Vol. V, p. 109, Pl
X, fig 2 (1569).

As Ruysora haughtoni by Theobald in Sup. Cat. Cone. Ind. (1876),
p. 23.

Evprecra orxATISSTAMA, Bs. Plate V, fig. 8.
(Darjiling (Stol)] Fig. 50 of MSS, Drawings,

Placed in See. B of Machroehlamys Ly Theobald—bub it has no
chiell lobes to the maritle. It is no doubt a close ally of E. vidua, Blanford,
deseribed in J. A. S. B. 1880, p. 190, where he shows (taking subopaca from
Ceylon ax the type) how very similar it is in the odontophore and form of
the animal to that species.

To the list of species of Hupleeta given on page 193, should be added
partita, Pir. from Ceylon, and 1 would add also camura, Bs. Darjiling ;
tugurinm, Bz, bas 1 find from a spirit epecimen give me by Mr. Blanford,
chell lobes to the mantle, and will therefore come into the sub-genus
DMaerochlainys.

* Vide J. A. 5. B, (1880) P1, XI, fig. 3,
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Eurrecrs ? camura,  Plate V, fig. 5.
(Not named) [ Darjiling, Stol”] fig. 49 of MSS, Drawings.

In peneil by Nevill. 1 think V. camura.’”

In Nevill’s Hlandlist, (1878) p 80, No. 95. Nanina camura, Benson.
* Animal ashy-grey, no projectin® lobe above the caudal gland ; sole doubly
“and broadly margined. This mollusk precisely resembles N, indica, to
which it is evidently closely allied” [W. T. B.] 15, Darjiling, coll. Dr, I?
Stoliezka and Col. G- Mainwaring.

“1. Duarjiling 7000 ft. Dr. F. Stoliczka.

“Ina drawing which I take to be of this species there is a pointed horn-
“like projection on the lobe above the mucous gland not so large, however,
“asin N. fugurium ; the+ail is also more abruptly truneated.” This last
description no doubt refers to this drawing fig 49, and William Blanford’s
deseription from life does not at all agree as regards the horn above the
mucous glund, and we therefore cannot be at all certain what species has
been drawn.

Everecra ? crosser, Pfr.  Plate V, fig. 10.
[No Genus, “ Crossei, Singapur,” Stol.] Tie. 34 of MSS, Drawings.

Nevill's deseription of animal is probably taken from this drawing.
Handlist (1878) p. 82, No. 111, as Nanine erossel, Plr,

“Tail abruptly truncate, gland relatively rather small, surrounded
“with a broad swollen margin ; it is evidently congeneric with iV, Ligue-
“lata, the animal of which it closely resembles,’ 20 sp. from Sinkip Island
ex. col. J. Wood-Mason, 20 sp, Singapur, coll. Dr, I. Stoliczka.”

Evrrecra? Plate V, fig. 7.
[Fedina but query,  Bombay (Stol).] Fig. 31 of MSS. Drawings,
Evereera?  Species unknown, Plate V, fig. 9.
[Kandale, Stol.] Fig, 18 of MSS. Drawings,

Is this Khandala, Bombay ? This carefully executed drawing repre-
sents a very remarkable species.  The very yellow colouring being character-
istic and the mucons gland peeuliar in form, there being scarcely any over-
hanging lobe. It may be related to pedinay if from the Bombay slde,

EXPLANATION OF PLATE.

Fig 1. Orytes Ylanfordi, Theobald,
2, Do, loanduensis, W, BIf.
3. Rolula mainwaringt, G. Nevill MS,
1. Macvochlamys tigurium, Benson,
8. EBupleota eamura, Benson,
6. Rhyssta confirta, Plr.
V. Euplicta ? pedina,
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8. Fupleeta ornatissima, Benson, -
9. Do, unknown,
10, Da, erossed, Plr.

e

XII.—Some further resuits of sun-thermometer observations with reference
do almospheric absorption and the supposed variation of the solar heat.

— By Hexey I, Braxrorp, I IR, 8., Meleoirological Reporter lo the

Government of India,

[Reeeived 25th December, 1882.]

In 1875, T read a paper before the Society, in which I discussed the
temperatures observed with the sun-thermometer, at eleven Indian stations,
during the years 1868-1874, and arrived at the conclusion that the solar
heat had undergone a rapid inercase from 1SGS to 1871, and a less rapid
decline afterwards, up to 1874,

The data were discussed according to various methods, but that on
which I chiefly relied, as taking count of the largest amount of data, and
being the Lest ealeulated to exclude the disturbing influence of atmospherie
variation, was to select days on which there was either no cloud, or on
which the cloud canopy, on the average of the 10 A. 3. and 4 ». 3. observa-
tions, did not exceed one-fifth of the sky expanse; and having taken the
monthly averages of all the sun-thermometer readings on such days, to
compare these averages for homonymous months at each station, in each
pair of consecutive years. The months June, July, August and September
were excluded from this comparison, inasinuch as, at nearly all the stations,
the registers of which were discussed, these months are too cloudy to fur-
nish a sufficient number of available readings. For the remaining months,
the mean progressive variation of all the stations was taken, for each pair
of years; and finally, the mean of the eight months gave the adopted varia-
tion for the consceutive years.

In order to ensure that such comparison should be valid, the investi-
gation was restricted to stations, at which the same instrument had been
in use in each pair of years compared, exposed in the same way, and on
the same site. The curve of annual variation, resulting from these data,
coineided, in a marked manner, with the sun-spot curve; but, in reality,
striking as it was, this result was vitiated by errors from two sources, hoth
of which tended to disturb and diminish the coincidence. One of these
was the inclusion of the Silchar registers, which, as I afterwards discovered,
had not been kept under similar conditions throughout ; so that those of
all the earlier years gave too low a temperature ; and hence a marked inerease
of insolation temperature, shewn by this station in the later years, (swhen,
according to the general result, that temperature was falling,) was not real.
The other, the effect of which was however small, was an error of method :
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the fizures disensged were the actual readings of the sun-thermometers,
readings which notoriously depend, not only on the intensity of the sun,
but also on the temperature of the air; and it has been shewn by Képpen
and others, that there is a eyelical variation of air temperature, of the
opposite character to that disclosed in the curve, resulting from the regis-
ters of insolation temperatures. © Henee it is ab Jleast probable that, the
deduction of the air temperatures, and the discussion of the residual excess
of temperature due to the solar action would have resulted in a curve of
the same type, aud of still greater amplitude.

Since this paper was published, I have attempted to carry on the
comparison of the insolation temperatures, from Year to'year, by a rough
and ready method ; but as I am now convinced, one of very precarious
validity. In the first place, all sun-thermometers are compared before
being issued, with a common standifd, by actual exposure to the sun, side
by side, for 30 or 40 days, and their registers are corrected for the differ-
ences thus determined. All readings are recorded as excess temperatures
(above those of the maximum thermometer in the shade), and in order to
avoid the tedious process of picking out days of comparative clearness, I
have taken simply the highest difference recorded ab each station in each
month, and the aversge of all these monthly maxima, as representing the
solar intensity for the year. This method 15, liowever, open to many objec-
tions, which T need not here specify ; and I have therefore now reverted to
my former method, (with one essential improvement),
which is caleulated to yield any trustworthy information,
of the supposed variation of the solar heat.

In the present paper, which is to he regard
I have taken the registers of eight st
climates, and which fulfil the three ¢
each station is that of the same insty
in the same manner, and also af the

as the only one
on the question

ed only as a first instalment;,
ations, representing a great variety of
ssential conditions, that the register of
ument throughout ; that it is exposed

same place. Those of one and the
same station are therefore as rigorously comparable in conseeutive years,
as can be ensured by the ordinary arrangements of our observations. The
selected readings are those of days, on which the average estimated cloud
at 10 A. . and 4 p. ar. did not execed one-fifth of the sky expanse ; and
the figures compared, are those of the excess temperatare, shown by de-
ducting the seli-registered masimum shade temperature, for each day, from
the reading of the masimum black-bulb thermometer in eacuo,® on the
same day. It is unnecessary to give thesefirst results in extenso. As an
example of the data thus obtained for one year

at a single stution, I
reproduce the following

» Which s a fair specimen of the wlole -

* Execept in the case of Vizagupatam, where the the

rmumeter is not enclosed in an
exhausted tube,
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[No. &,

TasLE L.—Observed differences of skaded and exposed (blackened bulb in

racuo)

during the year 1878 on clear days.
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* There seems no reason to question this reading.

previous evening.

A little rain had fallen the'
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Peshawar, being situated in a very dry region, affords sufficient com-
parable observations for every month of the year ; Jessore and other stations,
within"the reach of the heavy monsoon rains, do not afford a sufficient
number of valid observations from June to Sﬁ|;tc:|.l>er, and these months
are accordingly excluded. Allahabad and Sirsa hold an intermediate place,

The mean value for each month of each Year, obtained from such
data as the above, is given in the following Table (1I) for each station
separately.
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TaprE 1L.—Monthly mean values of the excess of sun over shade tempera-
tures at eight stations.
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It is evident, on a simple inspection of the above table, that tho
intensity of the insolation, on days apparently equally clear, undergoes
a distinet annual variation. And moreover, that this variation is not
determined by the thickness of the atmosphere traversed by the sun’s rays,
as the sun varies in declination ; since it is different in character at
different stations; and at some stations, viz. Allahabad, Vizagapatam and
Bombay, is greatest in the winter, when the sun is at or near its lowest
altitude, and the absorbing atmospheric layer, therefore, at its thickest.
Its character, ab the several stations enumerated in Table 11, is best shewn
in Table ITI, which exhibits the monthly anomaly of each station, com-
puted on the general average of the months under consu’lemtlon i, 6.,
not an annual mean, but the mean of as many monthly mean \'alues as

are shewn in Table IT.

Tasne 111 —dnawal variation of insolation excess temperature on clear
(or but stightly clouded) days.
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This table shews that, under a sky apparently elear, the atmosphere
is most and least dianthermanous, respectively, in the following wmonths
at the stations enumerated ; it being borne in wind that, except ab the
Punjab stations, and, in part, ab Allababad, the months of fhe summer
monsoon are left oub of consideration.

INS0LATION,

STATIONS. GREATEST. LEeast,
FVizagapatam. November, December April, May.
Sironcha, October, November, March,

Bombay. February. May.

Jessore. October. April.

Hazaribagh. October. Deer., Feby., March.
Allahabad. February. June.

Sirsa, Mareh, April. June.

Peshawar. February, March. July.

The results of the laboratory investigations of Professor Tyndall,
as well as Mr. S. A. Hill’s discussion of Mr. Hennessey’s actinometric
observations at Mussooree, obviously suggest the vapour constituent of
the atmosphere as the variable element on which the actinie absorption
of the atmosphere, may be expected to depend. And, on comparing the
above results with the monthly averages of vapour tension, humidity
and cloud proportion, (the last being regarded as an index of the relative
humidity of the higher atmospheric strata), this expectation is confirmed
in the ease of the two coast stations Bombay and Vizagapatam ; at least,
with a near approximation. The results of the comparison in the case
of these two stations are as follow : (Table IV, A). The maximum phase
of each element is indicated by an (*) the minimum by a (1).

Tasre 1V.—Comparison of the annual variation of insolation tempera-
ture on clear days with those of vapour tension, relative humidity and
cleud proportion.
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The chief point in which the inverse variation of insolation and
humidity, otherwise distinetly indicated, seems to fuil is, that the minimum
of the tornm', at both stations, occurs in April or May, while the maxi-
mum the latter as tested by relative humidity and cloud proportion
falls iu Outobcr; but, as regards the absolute humidity of the lower atmos-
phere, the coincidence lmlah good. And it will presently be scen that there
is good reason why, other things being equal, the atmosphere should be
somewhat more diathermanous after than before the beginning of the rains.

When, however, we tnrn from the coast stations to those in the interior
of the country, where morcover, the range of insolation temperature is
In some cases greater, this concomitance of absolute humidity and atmos-
pheric absorption, which lholds good at maritime stations, fails more or
less completely ; and it is evident that the latter is mainly determined by
some cond ition of a very different nature.

Taswe IV.—B. Iuterior.
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A feature common to all these stations, and, ab first sight, sufliciently
remarkable, is that, at all, the month in which the maximum insolation,
(or the least atmospherie absorption) occurs, is one characterized by a high
proportion of cloud, indicating comparatively high humidity in certain
of the higher atmospherie strata. In the case of Hazaribagh and Pesha-

war, the most cloudy months of the whole year, (or as far as is shewn

in the tables,) are also those in which the insolation is greatest; ab
Sironcha and Sirsa, the greatest insolation occurs in the month imme-
diately following that of most cloud ; and, both at Sirsa and Jessore, the
average cloud proportion, at the epoch of the former, differs by only
an insignificant amount from the maximum. At Allababad, the maximum
insolation temperature coincides with a secondary cloud maximum, (that
of the winter rains). It appears, therefore, that the rule, at stations in
the interior of the country, is, in a measure, the reverse of that which
we have found to hold good for the coast region ; and that a humid state
of the cloud-forming strata of the atmosphere, as indicated by the
cloud propertion, is coincident with more than average diathermancy.

The association of a high degree of insolation with a highly humid
state of the atmosphere has been prominently noticed both by the late Baron
Hermann von Schlagintweit* and Mr. J. Park Harrison,} and each has
suggested an explanation. That put forward by Mr. Park Harrison is
based upon experimental results, which, as far as they go, appear to be
perfectly valid. He finds that, when clouds are clustered aboub the sun,
without obscuring it, the (probably reflected) heat, from the illuminated
clonds, raises the equilibrium temperature of the sun thermometer, some-
times by several degrees ; and moreover, that ¢ the action does nob appear
to be confined to days on which there is zisible cloud, for even on cloudless
days, (so called) very high readings of solar radiation appear to be due

to the presence of opalescent vapour,” and that ©an apparent inercase of

solar radiation occurs, as the sun enters a white cloud, of sufticient tenuiby
to allow free passage to its rays.”” Now with respect to the effect of
visible clouds about the sun, it is very probable that many cases, which
may be observed in the original registers, in which the maximum insolation
temperature exceeds by several degrees that attained on other days in the
same month, may be due to this cause. But observation with the actino-
meter shows that diffused amorphous cloud, which simply lowers the tint of
the sky, making it pale and sometimes almost colourless, far from inereasing
the insolation, greatly reduces it.f And it is the frequent presence of

& Proc. Roy. Soe. vol. X1V, p. 111.

+ Proc. Roy. Soe. vol. XV, p. 356 ; also vol. XVII, p. 515 and Phil. Mag. 4th
Ser, vol. 39, pp. 70 and 299,

$ Abundant evidence of this is afforded by the actinometric observations made at
Alipore and printed by the Solar Physics Committes of the Royal Soeioty in Appendix
of their report.,
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this amorphous eloud, in the driest weather, to which T would atbribute,
in part, the low average temperatures of the (as recorded) cloudless months ;
but there is another absorptive agent, which has not been noticed by either
of the anthorities above quoted, aud which is certainly mueh more powerful
in dry than in damp weather, and to observers on the plains of India,
15 not easily separable from what I have above termed amorphous cloud ;
since, when seen from below, it has, like the latter, the effect of lowering
the tint of the sky. This is the impalpable haze, which, as a general rule,
and always in the dry season, vests on the pliins of Tudia, extending
frequently to heizhts much exceeding 7,000 feet, and sometimes extends
over the outer Himalaya, in such density, that, at Simla in the months of
May and June, at a height of more than 7,000 feet, the hills, four or five
miles distant only, are sometimes almost or quite invisible. The indepen-
dence of these two absorbing agents is only observable at considerable
elevations, and in certain states of the atmosphere ; and the following
observation, communieated to me by Mr. J. B. N. Henessey, M. A, F. R. S,,
whose experience in actinometric work invests his observations with unusual
imyportanee, is therefore especially interesting. ¥ You remurk” he writes on
“ the paleness” of the sky at Caleutta. Now, last April and May, having
coached three of my assistants to use the actinometer exactly as I do, I left
them to do the bull of the observing. The sky, at first, was quite blue ; and
standing on the Mussoorie ridge, the Dehra valley with the Sivaliks beyond,
and the plains, still further away, were all well seen. As the dry weather
progressed, fires, as usual, appeared in the Doon, giving rise to smoke ; and
this, aided by dust, gradually filled the valley and dimmed objects in that
direction by means of what may be called a smoke haze. The actinometer
however stood at G,910 feet above the sea, while Dehra station is only
2,200 fect. The haze lay a long way below us ; at a guess, say 3,000 feet,
and, to all appearances, hanging over the Doon only. At the time however
a brisk south wind blows here daily, increasing in strength as the day
advances, so that, at first, 1 paid little attention to my assistant’s remarks
as to the rising of the smoke, until, at last, the observations bezan to shew

inconsistencies, which, however, were complicated by the fact, proved in

previous years, that actinometric maximum radiation occurs before apparent
noon. On watehing the plienomena, I saw this. Far above me, at a guess,
not under a mile, very thin and very light yet defined clouds were being
driven northwards as the wind blew. T say elouds, from want of any other
name ; they were white, not brown or yellow, as if of steam, with soft
graceful outlines along the advancing edges, which could be seen by watch-
ing against the blue sky. Imagine something between a mist and a cu-
wulus, very thin and quite white. Now this steam-cloud (a mere phrase)
was, say, a mile above, and the smoke } a mile below, and there was nothing
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to show that the former was fed by the latter. No doubt my steam-cloud
would induce paleness of sky, an evil which you speak of as prevailing at
Caleutta : and it is highly probable that such steam-clouds, not by any
means prominent, were driven over Mussoorie for days and days in the dry
weather at least.  What were they composed of ? not smoke and not dust
as far as I could judge.

% As to the haze, to all appearances, dust haze, being visible belween
showers, as you mention, we have noticed that here too, I have water
barrels at the corners of our house ; they are fed exclusively by iron pipes
from a clean iron roof. After a few showers had fallen, I had the barrels
well cleaned in my presence ; the water was elear. Subsequently a heavy
fall of rain occurred, I examined the barrels, expecting the water to be
quite clear; instead, the water was charged with yellow clay ; and yet,
after the first showers, I should have thought that the air was too saturated
with moisture, not to arrest dust a long way below 7,000 feet.

“ Again last year, in the dry weather, I was watehing day after day for
actinometric weather; the hills were obscured or dimmed by baze, obviously
dust haze. I can see the Chor where I write; between that mountain and
this, the dust haze was quite plain ; suddenly there was a change in the haze
about 2 e. ar. one day, it was a sheet ; it began to roll aboub in waves and
1 may say visibly changed into clouds of vapour, which rose like ordinary
clouds, leaving me a clear view of the Clor, &e., looking guite blue. Note
there was no ratn.”

" It results from what has been said above, thab (excepting on the coast)
up to a certain point, which cannot be strictly defined, a humid condition
of the atmosphere tends to increase the readings of the sun-thermometer
and the actinometer ; indirectly by reducing the (dust?) haze which in
dry weather forms a absorbing stratum of many thousands of feet in thick-
ness, and directly by causing the formation of cloud masses which when
clustering round the sun, reflect the solar rays and add the effect of
the reflected to the direct radiation. On the other hand the amorphous
cloud which exists at great elevations in dry weather and especially in the”
winter and spring months, and is generally only appreciable by its lowering
and blanching the sky tint, is also a potent absorber. The sheets of Pallio-
cirrus and pallio-cumulus which are result of a highly humid condition,
and are especially the clouds of the rainy season, arc of course the most
impervious of all solar sereens.

Since then, the athermancy of the atmosphere is enhanced by such
oppesite conditions of dryness and humidity, and, at present, we have no such
records of these conditions as might enable us to frame a law of numerical
concormitance, and thus apply an empirical correction o our actinometric
results, it might seem almost hopeless to seek for evidence of any variation
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of the intensity of the solar radiation, in the registers of insolation tem-
beratures, or even those of actinometric observations on the plains of India;
but this T think would be a hasty conclusion. The effect of cloud reflection
may be pretty well climinated by careful selection, and even although
the effeet of the solar variation (supposing such to exist) may be small
in comparison with those effects which depend immediately on atmos-
pheric absorption, since in comparing the registers of different years,
the former must affect all stations simultancously and similarly, whereas
the latter vary indefinitely at diffevent stations, it may yet be possible by
taking the mean result of a large number of stations in different parts of
the country, to eliminate such abtmospheric effects, as continue to manifest
themselves prominently in the individual vegisters, after taking such
obvious precautions as have been specified above; and I am the more encour-
aged to entertain this view, by the very striking coincidence between inso-
lation and sun-spot frequency which resulted from my former investigation.
And the results of the present attempt, though less striking than the former
investigation had led me to anticipate, are, still, not such as to discourage
further enquiry in this field. They must however be regarded, at present,
as provisional only ; and, indeed, the number of stations here considered is
too small to admit of any other estimate of their validity.

TazLe V.— Progressive differences of insolation femperatures on eleay
days from the monthly means of Table II.
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The data, being those given in Table IT, have been summarized in the
above Table to shew the mean variation, from year to year,in the following
manner. The differences of the corresponding months, in each pair of
consccutive years, being first taken out and tabulated, the sums of these
differences in the same pair of months and years is computed from as many
stations as are represented. These monthly sums and the number of stations
yielding them, in each case, are shewn in the table, and the annual sums
and means of the whole given at foot.

If the first pair of years be rejected as furnishing insuflicient data, the
table would seem to shew a continuous fall of solar intensity ; rapid from
1876 to 1879, and subsequently only just appreciable. Asis well-known,
the sun-spot minimum occurred in the Isb quarter of 1879, so that it can-
not be said that the present table shews a decided concomitance of the
solar intensity and sun-spot frequency such as resulted from the former
discussion. At the same time, if not conclusively favourable, still less is
it conclusively adverse to the former conclusion, and the enquiry appears
to be well worth following up with such Further evidence as the Indian
registers may yield. This I propose to do.
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25 Names of new gencra and speeies have an asterisk (%) prefixed.
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Abisara bifasciata, 16
»  fylla, 61
Acrrea vesta, 57
Acrminm, 1,
Acrophaedusa, G, 11
Adolius, 60
Agamide, 50, 54
Al(;». 49
Amblypodia ganesa, 63
® paraganesa, 19,
Am(rr},hmcohd w, 21
Amorphoscelis annulicornis, 4,
Anadebis h.imachalu, 50
Apatura, 60
bolina, i4.

’: namouna, b,
Aphnzeus lohita, 63

o syama, @0,
Appias happo, 64
Argynnis (Acidaliz) niphe, 57.
A:LU]J ila, 63
Axiophe u].t‘l, €8, 70

]'(\-IPES, 68

Az i:ctoptcrus diocles, Go
Athyma bahula, 59

5 cama, ib.

» chevana, ib,

5 inara, .

= leucathod, id.
% muhesa, .
» selenophora, 4,

zerocn, 19,
A[clh aleippe, 16
Axis maculatus, 48
sy porcinus, 44, 49
Bulea, 1
Baoris oeeia, €5
# Bensonia mainwaringd, 69, 70
Brachysaura, 50, 51, 53
" ornuta, ik
Calotes , 50, 52, 53
»  versicolor, 50
Culutropis, 53

Camena ctesia, 63
Canis, 53
Capreolus, 48
capreq, b,
Castalius deeidia, 62
B m'mlucm 17
- rosimon, 62
Catochrysops pandava, 5.
5 strabo, 0,
Catophaga indra, G4
Catopsilia catille, 63
i crocale, 18, 63
s pyranthe, 63
Cervidm, 45
Cervulus, 46
Cervus alfredi, 45

gy axis, ¢4

5 canadensis, 44, 47
5 dama, 45

» dicranios, 45, 47

»  duvaucelli, 45
. cldi, ib.
» clephas, 47, 418
»  Platyeceres, 49
»  porcinus, 45
schomburgki, .
Gclhosn biblis, 67
5 eyune, ib.
o nikobarica, 16
Choakpes amara, 65
. benjamini, 0.
harisa, G4
#Cheeradodis brunnerd, 21
rhombicollis, i,
servillei, 8,
strumaria, 22
(8 hf_:ltr'v. acte, 63
Cirrhochron aoris, 57
+; mithily, (6.
3 nicobarica, 16, 20
Clausilia, 1, 2, 3, 7
7 aculus, 2
¥ 5 iethiops, 7, 13

n
n
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andersoniana, 12, 13

b " aracana, 11

“ o aptychia, 10, 13
aurantiaea, 3, 8 -

@ var, minor, 9
1\|It‘Lu bea, @b,

Clausilin
4

n
- i caryostoma, 6, 13
= cornea, 6, 11
- evlindrica, 5
" digoneptyx, 2, 8.
» " var, minor, 2
= ducalis, 5
2 fusangensis, 8, 13
e ,, g}'nciiii]m-:l, 5, 13
® i hickonis, 7
* o hungerfordiana, 2, 18
i hyperolia, 7, 9, 10
5 insignis, 12

e japonica, 3, 4
javana, 11

”  junghuhni, 6, 11

»  kobensis, 8, 4
* e H var. pallens, 4
" i micropeas, 12

- monticola, 11

8 1 nevilliana, 11, 13
= hilgendorfi, 3
nipponensis, 3, 4

. ,, oostoma, 4, 13
i platydera, 8
5 ol var. clongata, .
i 5 » hmbdu, th.
i pluviatilis, 7
o proba, 2, 3
* A reetaluna, 9, 10, 13
s % sericing, 6, 7, 13
5 shanghaicnsis, 2
o !,ubr'li.ub(‘rn, 7
* 0 5111:ulin:1, 13
3 tau, 2
* - tetraptyx, 7, 13
4 valida, 3

validuscula, 7
e vasla, 4
wiillerstorfhi, 11, 13
\rnLuh umnelisis, &
C].umhfn' i G, 12
Coassus, 16

& rufus, 46, 47
Coleoptera, 64
Corvus, 63
Curctis bulis, 61

.  thetys, 17
Cyaniris puspa, 61
L}lxnulrra}-h wdusa, 5, 13
Cynthia crota, 67
Cyrestis risa. 58

o thy odanas, th.
D.lm\ 49
Dangina, 14
Danuis aglaivides, 15

TIndex.

Danais (Parantica) aglea, 50
= chrysippus, 15

»  (Sulatura end Limnas) chrysippus,

.00

»  fenntia, 156

s (Salatura) genutia, 55

i hegesippus, 15

b limninee, 14, 565

»  (Caduga) melancus, 55

»  Pplexippus, 20, 55

s (Tirumala) septentrionis, 55

s (Caduga) tytia, b,
Declias agosting, G4

STEe T hilhni' r'f;

»  thysbe,
Dercas \mhm]hl, ib,
Deudorix orscis, 18

o petosiris, 62
Dichorragia nesimachus, 60
Didymoecorypha, 24
ensifera, 6.
D;ncophor" celinde, u?
fullia, 15, %

Diurnal Lepidoptera from Nicobar Ts.

lands, 14
Daodona ouida, G1
Doleschallia bisaltide, 58
Dyectis paina, 56

»  vasudeva, 57
Dysaules longicollis, 25

0 var. brevipennis, ib.

E‘l.’l‘llhil‘l.{l_‘, 46

Llaphurus davidianus, 46, 48
Llaphus, 48 :

Elymnias, 20

= leucocyma, 56
" mimus,.16, 20
2 nndularis, 66

Elymuinse, ¢b.
Episcopus chalybeus, 24
Eremophila arabica, 22
Ercmophilidie, 21
Ergolis ariadne, 58
Eronia avatar, 6L
Erycinidw, 16
Euchomena, 27
Fulepis athamas, 61
Euphacdusa, 2
Yupleeta, 68, 70,71

" camnrn, 70, T1

Ay crossel, 71, 72

o ornatizeima, 70, 72
o partita, 70

5 peding, 71
subopica, 70
vidua, tb.
I'.upl(u.s. 20, 42
camorta, 15

”

" castelnand, ib,
o coro, 50

- deione, 42

~

L
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Lupleea esperi, 15
n {-,'l'k)ll'i. 13

& hopei, 42

T (stictopleea) hopei, 55

o limborgi, 43

- (Tropsichrois) midamus, 53
B novara, 156

2 phaebus, 20

" (Salpinx) rogenhoferi, 55

A o rhadamanthbus, (&,
o sepulehralis 115

= simulatiix, 15, 20
Euchomena thoraeica, 27
Euwripus cinnamomeus, 58

s halitherses, @b,
Euthalia apiades, 60

- garuda, 59
5 Iubentina, i3,
- sananda, 60
o kesava, b,

Everes parrhasins, 62
Felis, 53

Fischeria thoracica, 27
*Gonypeta authemon, 26
Gordins, 32

Halpe homolen, 63

»' zema, ib.

Haridra polyxena, 61
Hasora badra, 65
Hebomoia glaucippe, 64
Helicarion, GS
Helicidem, 4.

Helix chambertinii, 70

» conferta, #b.

., hanghtoni, i. -
Hemiphwdusa, 5, 6,7, 18
Hemiplecta, 69
Herpestes, 53
Hesperia agna, 19, 20

o chaya, G5

i colaca, 19

s cliola, 65

» mathiag, 20
5 semamora, G6

Hesperiida, 18, 64
Hesperilla luteisquama, 65
Hestina nama, 58

» _ persimilis, if,
Hierodula, 32

- W (Sphodromantis) arabica, 29
* A (Rhombodera) atricoxis, var,
grandis, 31
5 (Ithoembodera) lmsa]is._ 32
5 (Sphodromantis) bicarinata, 28
- biceulata, 29

= dentifrons, 28

» (Rbhombodera) flava, 81

5 o macropsis, 31
- (3phodromantis) muta, 30

»  (Sphodropoda) quinguedens, 28
< simulacrum, §0

*1lierodula stornostiota, 81
i trimacula, 29, 30
7 vilrea, 81
»n * gastrica, 28
Iipparchia, 67

i briscis, 38
L % digna, 67
® i shandura, 38, 43

Hog-deer, 44, 45
Hovaga ciniata, 62
Hypolimuas boling, 16

" misippus, 16, 2
Hypolycana erylus, 63

. clolus, b,

» othonn, 5,

" thecloides, 17, 20
IHuphina nadina, 61
" nerissa, 5.
Idolomorpha capensis, 29
Lerda androcles, 62
5 braMma, 15,
»  epicles, ¢,
Indian region, Rhopalocerons Lopidop-
tera from, 37
Tolaus anysis, 63
Iris oratoria, 32
# ,, orientalis, ib.
Ismone, 65
»  exclamationis, 19
»  malayana, ¢h.
Tsoteinon cephala, 65
Ixins evippe, 64
Jamides bochus, 62
Japan, elausilioo from, 1, 12,13
Julus, 54
Junonia, 57
s»  asterie, 15,
7 » _ var, nikobariensis, 16
i lnomedia, 16, 57

5 lcmonias, o7
Lampides, 62

i wlianus, 17, 62

» ardates, 17

" elpis, 62

e cngjus, 17

e kandarpa, 62

A kankena, 17

I kinkurka, 5.

” kondulana, {2,

1, macrophthalma, ¢2.

o malaya, 62

» pandava, 17

oy parrhasius, .

P plato, var. nicobaricus, 74,

- plumbeomicans, var. nicobari-
cus, b,

» puspa, 61

A rosimon, 17

o stribo, @b,
Lebadea ismene, 58
Lemoniida, 61
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i.\"pi\lul\il"l‘:l. 14 .
Lepidoptera Rhopalocera, ob, 6F
Lethe chandica, 66
,y curopa, id,
» kansa, b,
mekara, (b,

" . .
5 1'5-311'“ n'f.
o sidonis, id.

s
w  (Tansima) verma, tb,
Limenitis daraxa, 68
e procris, i,
Loxura atymnus, 63
Lycwenesthes bengalensis,
3 lycwenina, 5,
Lycenidwe, 17, 61, 63
Macrochlamys, 68, 69, 70
lubrica, 69, 70

62

tugurivm 69, 70, 71

"
Mancipium canidia, 61
Mantidx, 26
Mantis, 32
basalis, ib.
5 callifera, ib,
flava, 31

@

»
5  heteroptera, 27
;s  kersieni, 28

,  macropsis, 31
pin, 52

n
;s  b-dens, 28
i+ gimulacrum, 30

.,  thoracica, 27
Mantodea, 21
Megaceros, 49
. hibernicus, 43
Megalophaxdusa, 4, 5
Melanargia, 35
clotho, id.

,,: galathea, .
» lachesis, @b,

. psyehe, ib
Meclanitis ismene, 16, 56
leda, 66

% zitenius, ib,
Mesopteryx, 3t
alafa, id.

L

,,: platycephala, 34, 36
& o robusts, 36

Milvus, 53

Morphinw, 57

Mycalesis (Virapa) anaxias, 56
drusia, 16

‘: (Gareris) gopa, 55

i (Samanta) walsura, 56

o medus, 16

i (Loesa) oroatis, 38

5 (Calysisme) perseus, 56

¥, }

3 . ’ 9

5 (Orsotrizena) rancka, il
L = surkha, 37, 43

visula, 56

var, visala,

Tndex.

Myvina atymnus, 18
Naecaduba ardates, 62

" macrophibalma, 6,
Nuja, 63
Naning, 68, 62

= (Bensonia}), 69
camura, 71

»n

» . b,

7 haughioni, 70

0 indica, 69, 71

2 koondacnsis,

5 15_-__.\;.51::1:‘, 70, 71

v mainwaringiana, 69

» orobia, 70
ovum, ¢b.
serrula, G9

5 shipleyi, ib.

y  tugurium, 69, 71
Nemeobiinaw, 61
Neope bhadra, 56
Nepheronia avatar, 61
Neptis amba, 58, 59
aceris, 58

"
y  cartica, 59

» . columella, &

" emodes, 55

,  hordonia, i,

»  mananda, 16

» matuta, 10, .
4y  Iniah, 58

5  nandina, 59

y  micobarica, 16

" radha, 58
soma, 09

n

,  susrata, ib.
o varmona, b8
4y Vvikasi, 69

9 i, 25
Nicobars, clansilia from, 11
Nilasera eéntanrus, 63

= eurolphus, i,
Niphanda tesscllata, 61
Nisionades salsala, 66
Nychitona xiphia, 63
Nymphalidwie, 14, 85
Nymphalinw, 16, 57
Nymphalis, 61
Oxyophthalma chalybea, 24
Oxytes blanfordi, 69, 71
koonduensis, ib. b,

»  koondacnsis, 69
Padraona dara, 63

¥ gola, b,
Pamphila augias, b,

o gola, ib.

4 meesh, ib.
Panolia eldi, 47, 49
Papilio, 42
agamemnon, 18

"

3 5
»  (Zetides) agamemnon, 6k
4 . Amascnu, i,




Papilio (Tliades) androgeus, 64
% (Menclaides) aristolochim, b,

; c
Index. §9
Rhyssota conforta, 70, 71
o hanghtoni 70
- oviun, i,

»  aristolochiay, var. camorla, 18
» astorion, G4
42, 43
o (Byasa) dasavada, 64
»  (Orpheides) erithonius, ¢4,
»  (Charus) helenus, i3,
sy hewilsonii, 42
5 hippo, 18
»  bapone. 43
5 Achillides) paris, G4
= El'i_\':\s:l;l philoxenus, #5,
»  (Laertias) polytes, ¢b.
b polytes, var, nikobarus, 18, 20
»  {Ornithoptera) pompeus, 64
»  (Dalchina) sarpedon, 6,
»  Slaterd, 42
Pﬂpili@nidat‘, 18, 63
Papilioninwe, 18, 64
Parcba vesta, 57
* Parnara assamensis, 65
- colaea, 16,
Phaedusa, 1, 2, 5, 6, 11, 12
Phasmomantis thoracica, 27
Picrinm, 18, 63
Pieris, 64
»  coronmis, var. lichenosa, 18
» Dadina, 64
Pithecops dharma, 61
; hylax, 74,
2 zalmora, b,
Plesioneura alysos, 65
5 sumitra, 0.
Poliornis, 53
Polyommatus beticus, 62
€ = ellisi, 41, 43
i karzandra, 17
o sangra, 17, 62
#Polyspilota insignis, 33
Pontia xiphia, 63
Precis iphita, 57
» veda, 58
Prioneris thestylis, 64
Procervulus, 47
Psammophis condanurus, §1
Psendaxis, 45
Pseudergolis wedah, 57
Psondddipsas, 62
Pseudonenia, 11, 12
Pterygospidea, 65
Ptyus, 53
Palwonifera, 68
Pyrameis cardui, 16
- »  indica, 57
Pyrogocotis gracilipes, 24
Pyreomantis, i, X
Radena similis, var. nicobariea, 14, 20
Rahinda hordonia, 55
Ihopalocera, 14
Rhyssota, 70

Rohana, 60
i parysalis, ib.
Rotula, 69, 70
w  mainwaringi, 71
Rucervus, 47
5 duvaucelli, 47, 49
" schomburgli, 49
Rusn, 45
. _ aristotelis, 49
Rusinw, 45
Sarangesa dasnhara, 65
Satarupa bhagava, 66
Satyrinm, 16, 55
Sauropsida, 50
Schizocephala bicornis, 24
4 chalyben, ib.
Sophisa chandra, 60
e hroa, ib
Sikkim, Butterflies from, 54
Sitana, 51, 53
i minor, 50, 51, §3
Sithon kamorta, 17, 20
»__sugriva, var, areca, b, (b,
Spalgis epius, 61
Sphodromantis, 32
Sphodropoda, ib.
Btercophacdusa, 3,6 -
Stibochiona nicea, 58
Suastus eltola, 65
s  toona, /b,
Surcndra quercetorum, 63
Symbrenthia eotanda, 57
" hippoclus, 5.
i hypselis, ib.
o niphanda, 5.
Tachyris hippo, var. hippoides, 18
" panda, 18, 2
1 paulina, var. galathea, 18
Tagiades gana, 65
5 dasahara, ¢4,
o helferi, 18
a menaka, G5
% ravi, 19
Tanaceia cibaritis, 16
*Tarachodes dissimnlator, 23
L] 5 insidintor, 22
Telogonus thrax, 65
Telicota bambuswe, (.
Tenasserim, elunsilia from, 12
Tenodora platycephaly, 31
Terius drona, 18
5 haring, 63
»  heeahe, 18, G3
y  mikebariensis, 18
Thanaos stigmata, G6
Thanmantis diores, 57
5 lonisa, 40
Udaspes folus, 65
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lndea.

Uromastix, 63 Zemeros flogyas, 61
Vanessa caschmivensis, 57 Zeuxidia, 39

5 charonia, #b, oy amethystus, 39, 40
Varanus, 53 o mason, 39
Virachola perse, G2 Zipattis seylax, 56
Wapiti, 47, 48

Zizera maha, 61
Ypthima naveda, 66 s Ssangra, 62 i
i lu'llil{;uu-]u' ib, Zizyphus, 3

A snkra, 0. #Zophoessa dura, 38, 43
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