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Hungflwd in 1881.-By 0. F. YOM MOLLENDOBFP, PH. D., Vjcg- 
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(With Plate I). 
When E. von Martens (Preuss. Exped. n. Ostaaien, Landnchnecken) 

published the first connected lidi of Japanese landshells in 1868, there were 
I only 8 species of Ckrwilia known from that country, but their number 

has 80 rapidly increased of late years that Kobelt in his Fauna of Japan was 
able to enumerate not less than 35 species, including one Balaa. Theee show a 
great variety of forms, and have necessitated the creation of many new 
ections and groups of tbe subgenus P b d u a a ,  many of whieh are confined 
t o  Japm. b only a small portion of the Japanese archipelago haa been ex- 
plored as yet, and that for the greater part by travellers for whom conchology 
had only a eecondary interest, i t  is not not to be wondered at that Brigade 
Surgeon Hungerford's excursions have been most successful. His collec- 
tion, made in a few weeks, contained, as the following list will show, 21 . 
species of Claumlia, ten of which I consider to be undeecribed. In  enu- 
merating them, I follow the judicious arrangement of Phuedwo by Dr. 
Boettger in his " Clausilien studien" (Caseel, 1877) and " Systematischea 
VerzzicLnirn der Qattung Clausilia" (Frankfurt, 1878), which I find corro- 
borated nearly throughout. In  a few instances, 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 " lamelhe" only for the 

1 
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parietal and snbcolurnellar plaits, i. s., lamelb ncpm, infcm, spiralis, rub- 
eolumclluris; while all the palatal ones are termed "plicas." Of these 
latter the long u p p r  plait, in many species the only one, is called " p l k  
principalis," those above the principal are "plicw nrtwclka," thorn below 
it, " pliwe pakrtalea." 

Genus CLAUEILU, Drap. 
Subgenus Phaedura, H. and A. Adama. 

a. b p  of Okuailia Bhanghisnrir. Ph. &cpb&n, Biittg., Ckae. Stud. 
1877, p. 67. 

1. C ~ a u a m u  D I Q O X O P T ~ .  

1877. Clcruailia digonoptyz, Bottger, Claw. Stud. p. 68. 
1878. - - -. Jahrb. D. MaL Qea. v, p. 46, t iii, f. 1. - - - - spt. VW. ClalU3.p. 64. 
1879. - - - Jahrb. D. M Q. vi, p. 108. - - -  - Eobelt, Fauna Jsp. extramar. p. 69, t. 

viii, f. 17. 

The type from Kamatokogiro; var. minor, diam. maj. llt mm., near 
the same place. 

2. CLAU~ILIA TAU. 

1877. Clawilia tau, Bottger, Claus. Stud. p. 68. - - - Nschrichtabl. D. Y. G. no. 6, p. 70. 
1878. - - Jahrb.D.M. Gpd. Vi, p. 46, t . g f . 8 .  - - - Byst. Ven, p. 64. 

1879. - - Jahrb. D. M. Q. vi, p. 108. - - - Kobelf Fauna Jap. p. 70, t. viii, f. 18. 

Very numeroua a t  Kioto, Kobi, Nara, and other places in the island 
of Nippon. 

1868. Ckauailimgroba, A. Ada- Ann. & Mag. Nat. Hist. 4th aer. i. p. 471. - - creuhu, E. von. Martam, Ostes. Lan* p. 88, t xxii. t 
15 (nec Bemon). 

1877. - - BSttger, Claw. Stud. p. 68 (ex parte). 
1878. - - - Jahrb. D. M. Q. v, p. 49, t. iii, t 8. - - - - Eyst. ven. p. 64. 
1879. - - Kobslt, Faana Jap. p. 7l t. viii, f. 19. 
1879. Olawililiprok, Bottger, Jahrb. D. M. GI. VI, p. 108. 

Common at  Nagasaki (where the species was likewise collected by 
Professor Rein) and a t  Utsonomda and Mamada. 

4. CLAU~ILIA HUNQlcBZOaDIANA, n. Sp., PI. I, Fig. 1. 
%to t u b h a t a ,  J i r s i f m i s ,  psllucida, rerimna, arcwtim ttricrtulu, 

cmnsofica, maaulia albio interrupts signata (puori zebrina) ; a@. 9 con- 
vaxiwcvli, ruturd pro@& dirjuncti, u&imur rotudatw pone qmtwom 
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.ubin&tus, irragularitsr castulato-ctridur ; apertnra euboblipuo, rotun- 
&to-piriifbmrir, rinulo recto, p e r i s t o m  continuum aolutum, superne v i s  
rinwdum, ealda p t r a c t r r m ,  eqanaum, rej lexiwculm, pa- inmassaturn ; 
lamello q s * a  obroktu, interdurn i n  m r g i n e  perietomatie noduli instar vix 
dirtinguenda, lamella rp i ra lu  recedens, l a m l i b  infera a aarg ine  vol& 
rsnrofa, Zats arcuatu, cuboolsmellaris immerua. P l ica  p rhc ipn l i s  modica, 
palatalis ccno mps*a brevir cmn lunelkl interrupt& few obaoletd eubtus 
ram- p a v m n  retrorawn mdtente convexa. Clausiliam lutirsimurn, aub- 
quodratwm anCice acwminatul~. 

At. 124, lat. 26, apert. alt. 2+, lat. 2 mm. 
HAB. Nara i n  insula Nippon. 

- I n  its closing apparatus this pretty lit t le novelty greatly resembles 
CZousilia proba. The npper parietal lamella is, in  the majority of speci- 
mens, only marked by a slight thickening of t h e  lip. Rarely there is  a 
minute knob. After s distinct interval the  lamella rpiralis" sets in. The  
lamella infera is somewhat like that  of Clawilia digonopbyx, Bottg., so 
t h a t  the  parietal lamellrs would approach very close t o  one another, if the  
npper one were properly developed. The specific character of our species 
is the fine sericine epidermis with alternating white and brown spots. 

b. Group of CZuwiZici validq Pfr. = Btmmphaedwa, Bottger, Clauailiemtudien, 
p. 61. 

6. CLAUEILIA HILQI~DOBFI. 

1877. Ckrouilia E'ilgndwA v. ?clnrt8ne, Bitr. Ber. Gee. Nat. -.Berlin, 1 7 A p a  
p. 106. 

1877. - - B6ttgm, Clam. Stud. p. 60. 
1878. - - ,, Syat. Ven. p. 65. 
1879. - - Kobelt, Fauna Jap. p. 76, t. ix, f. 2. 

Three specimens of a large Clawilia, from 30 t o  36 millim. in  length, 
of a dark chestnut-brown colour, collected by Mr. Hungerfordat Cbinsinji, 
agree very well with Prof. von Martens' diagnosis and Kobelt's figure of 
0. HilgendorP. I n  one specimen the subcolumellar lamella is somewhat 
receding. 

1876. Ohilia Xoknsir, Edg. Bmith, Q&. J. of Conchology, i, p. 122 
(February). - - Ni)po~nrw, Kobelt, Jahrb. D. l a l .  Gea. iii, p. 275, t. viii, 
f. 44. 

1877. - japonica, E. voq. Martens, Sib. Ber. Nat. Fr. Berlin, p. 108 
(an Crosse P). - - jarponiea (cum var. Nipgoncnrh), Bottger, Claue. Stud. p. 62. 

1.~78. - - - Spt. Verz. p. 
1879. - - Kobelt, Fauna Jap. p. 75, t. viii, f. 10, 11. 



4 0. F. von Miillendorfi-On a collection of Jq01ge Clausiliae. [No. 1, 

An CluwiIicl japoniw, C r o w  (Journ. de Conch. XIX, 1871, p. B 8 ,  t. 
XIII ,  r. 5) ? 

I am by no means sure of the correctness of the identification of 
Ckrwilia Xobenk, Smith, with j a ~ i c o ,  Crosse, as propoeed by Biittger and 
Kobelt. Crosse's diagnosis is very. vague and incomplete, and I have 
meen neither figures nor specimens of the true joponka. On the other hand, 
there is no doubt that Kobelt's nipponmuia and gob&, Smith, belong to 
one and the same species, and that Smith's name has the priority. 

Mr. Hungerford collected numerous specimens of the type a t  Kobi, 
the original habitat, and near Koma Kasungo. A much smaller form from 
Suma Yuehi, I propom to distinguish as 

var. PALLrnB, nova. 
d y e r t  a typo tart8 minore--23 rmillirn longd-tenuiore &amcedi- 
cornea, lumelld inferd magir elevatd, superae in profindo magir appropi- 
mat4. 

7. CLAUBTLIA OOBTOMA, n. sp., P1. I, Rg. 2. 
Trto elongate-fueiformia, solidula, subpellucidrr, rtriotula, corneo-fica, 

rpira gracilis apice obtuso, anfr. 12-12i subplani, u1-w subdistortus 
rotundatw; apertwa ou~ormis,  nubrecta, peristorno confinurcm, rolutwn, 
expannum, r$ezizcsculum, superne kuiter sinwfum. Iamalla r u p m  m a r  
ginalir, obliqw, cum rpirali contigw, infera marginem L u d  attangens, re- 
trwaum valde eleaata, spiraliter torta, fere horizontalis, intus ultra Earnel- 
Z I M ~  rpirrrZem products, Lamella subcolumeltnrin m n a  wpue ad nurrginem 
protracts ; plica principalin medwcrin, palatalin nupera heair cum p r i n o t  
pali  divsrgms, infera obsoleta vel nulla, lwnella nul2a. Clawilium l a t k i -  . 
mum mcut p r e c e h t i s  qeciei. 

Alt. 2b+, lat. 6+, apert. long. 6, lat. 4$ millim. 
HAB. Only three specinlens from Hakoni. 
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 ho4mntal 
lower parietal lamella, the much more divergent upper, and obsolete lower, 
palatal plait. 

r Qroup of CI. Yokoha-8, & = itfegaloph&a, B6ttg. (Clsusilienatudien, 
p. 62). 

1877. Clawilia omla, BGttger, Claua Stud. p. 62. 
1878. - - - Jahrb. D. M. Q. v, p. 61, t. iii, f. 4. - ---  Byst. Ven. p. 66. 
1879. - - Kobelt, Fauna Jsp. p. 82, t. viii, f. 16. 

HIE. Nagasaki. 



I 1882.1 0. F. von Miillendorff-Ol, a collection of ~ a ~ ~ n e s l  Clausiliae. 5 

1876. CIudlin duealia, Kobelt, Jahrb. D. M. GI. iii, p. lba, t. v, f. 7. 
1877. - - Bbttger, Claw. Stud. p. 65. 
1878. - - - Sy~yet. Yen. p. 66. 
1879. - - Kobelt, Fauna Jap. p. 83, t. viii, f. 10. 

Two magnificent specimene of a Magalophedusa from Hakoni agree 
fair ly  well with Kobelt's diagnosis and figure of Ohusilia ducalis. They 
are, however, longer-38 millim. instead of 86,--of a dark chestnut colour 
with a slight violet tint, not " yellowish horn-coloured" (lutao-coma) a s  
Kobel t  describes his 0. ducalis, and the subcolumellar lamella is completely 
immersed so that  it can only be seen by holding the shell in  an oblique 
position. There being but two specimens known of Clawilia ducalis, it 
twems advieable t o  class the specimens collected by Mr. Hungerford with 
t h a t  species provisionally, although they may deserve a new name as a 
variety. 

d. Gronp of C&ultUltIlicr eyZinind,.iea, Gray = Cylindrophaaduaa, BSttger (Claw. Stud. 
p. 64). 

10. CLAU~ILIA o a a c m r e P r a ,  n .  sp., P1. I, Fig. 3. 

Testa elongate-fiifomw, eubcylindrica, tenera, pellucida, e d t i l i t w  
codulato-atriata, uin'dz$m~, anfracturv 10-11 eubplani soturd valde distinct4 
direreti ; apcrtura parva, ouboblipua, m t u n d a t o - p i r i m i s ,  par ietmn con. 
tinuurn solutum, superne leoiter .sinvaturn, breuiter e q a n a m t .  Lamella 
parietalio supma marginalin, obliqua, satis valida, cum opiroli continua, 
i n f ~ a  remotiosima, vi3: cmdpicua, mbcolunrel2aris imlneroa ; plica princi- 
palis msdwcris, lunslla nulla, plicae palatales t rm punrum prima et  tertia 
rubaeqwles, me& brevis. OZaueiliurn angusturn l i n g u z ~ m e ,  ocumina- 
tunr. 

Alt. 9*-18+, diam. 2, aped. long. 2, lab. 1+ millim. 
HAB. Near Kobi. 
A very well-marked ~pecies, which I can only compare t o  Cl~us i l io  

yl indriea,  Gray. The slender, subcylindrical shape, t h e  small aperture, 
the absence of a lunella, the very remote and oblique lower parietal lamella, 
t h e  immersed subcolumellar lamella indicate its relation to the group 
S l i n d r q p h e d u s a  created by Bottger for 02. oylindrica. It differs, besides 
size, ehape, colouring, and sculpture of the shell, by the spiral lamella com- 
pletely continuous with the  lamella supera instead of " fere contigua," by 
t h e  three palatal plaits instead of two. I think, therefore, tha t  the  Japanese 
epecies has t o  be placed i n  the group Cylindrophaedusa. The clausilium 
is like tha t  of the next group, Hmiphasdwa.  

Before passing on t o  the  last-named group, I ehall here enumerate two 
new species which d o  not very well agree with any of Biittger's subsections 
of Phaedwa, and for which I should propose t o  make a new group, if I 
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knew any species of Bottger's h o p h a d t u a  0. c. p. 64). This group, com- 
prising two Javanem Clansilire, 0. Junghuhni, Phil., and corn-, Phil., ie 
perhaps the only one to which them novelties could be referred. On 
the other hand, there are relations to the first subgroup (" Formenkreis") 
of Hmiphaeduso. Unfortunately, Mr. Hunger ford collected only a few 
specimens of each, and I have been unable to study the clausilium of either 
species. The decision whether they belong to Hmiphaedusn as a special 
subgroup or ought to form a new group by themselves hae to be reserved 
until more material will allow the breaking up of some specimens. 

11. CLAU~ILIA 0EBICIN4 n. Bp., PI. I, Fig. 4. 

B r t a  amtrico~lo-fUdl-$ormiu solida cornea subtiliter etriatuh rericina ; 
anfr. 10-10) convexiusculi suiura dietincta, uliimus nrbdistortus, h a d  
magi8 rtriatus ; apertwa ruboblipua, rotundoto-pimyom is ; perietoma con- 
tinuum, rolutum, calds incruarotum. Lamella mpem valida, oblipuo, ad 
marginem deucandenr, awm rrpirali contigw, infma antrorswn v l . c o n a p b ,  
nrbtw trrmcata, subcolumelhir vix mwrra ; plica princ%alis profundo, 
in apcrlura b u d  conqicuo, platale8 duo, supera brevw, secunda punctifor 
miu wl obrolsfa, infero Zvnsllapue nullm. Clausilium 7 (non aidi). 

Alt. 22), lat. 5, apert. long. 6+, lat. 4 millim. 
var. MIHOE alt. 204 millim. anfroat. 11, lamella rubco2twnel2aris im- 

meraa. 
HAB. Two specimens of the typical form from Chinsinji, and one 

specimen of the smnller variety from Yumagaaishi. 
The palatal plaite might be compared to those in the group 8toreophae- 

d m ,  from which our species is otherwise widely different. The lower 
parietal lamella refere 01. rericina to Hemzjhaedusa. 

Tertcr ventricoao-fusifoormM rolidula, rtri(ltuln, pallide m s a ,  anji. 9 
wbplani swtwd dietinct& diecreti, ultimue penultimo vix altior ; aperturo 
rotundata, suboblipun, periatopna continuum, ruperne h u d  einuqtum, brsvi- 
ter mlutum, expanrum, incroseatum. Lamella twpertr mediocrir, oblipua, 
cusn spirali continua, infera o a l h  remota, parva, in tw furcata, subcolumel- 
ZMie immma ; plico principlir  valida, Zonga, lumlki nulla, plicae palata- 
lea ires ventroles quarum prima et tertia eubaepualeo, bwvsr, recundo punc- 
t v m i a .  Olausilium ? 

Alt. l4+, lat 3+, apert. long. 3), lat. 8 millim. 
HAB. Kobi ; four specimens. 
This novelty likewise does not seem to fit into any of Dr. Biittger's 

mbdivisions of Phuedr~a.  The lower parietal lamella reminds one of that 



. of 02. udyibbera, alm of Ol. hflmlio, v. Mart. The palatal ' plicae' are 
so far up in the shell that they are visible above the aperture, a position 
for which Ad. Schmidt hea introduced the appropriate term ventralis." 
The name position of the " plicae palatales" occum in 01. aurontiaca, Biittg. 
Our species diflera from the group Hemiphdurcr by the immersed sub- 
eolumellar lamella, and the absence of a lunells. The small number of 
specimens prevented the examination of the clausilium, and, aa mentioned 
before, the final c l d c a t i o n  of this species and 01. rericina has to be 
reserved. 

a. h n p  of ~ Z i a p l ~ i l i r ,  Ben8 = EmipWwaq B6ttg. (L o p. 66). 
o. Hubgroup of C M I i a  vdidiwcukr, v. Mart. 

18. CLAU~ILU AZHIOP~, n. sp., P1. I, Fig. 6. 
m a  skngato-fusiformir rolida, rtriata, obraurs eaataneofuscq anfr. 

12 rubplani ; opurtwa ruboblipuo, ovali-pimymu, perirtolntr ratis inma-  
rahrm, eiz roluttm, +@exurn, albolabiatum. hmelka  mpera obliqw, mar- 
giaaZia ~ u l n  spiroli contiguo, infwa oblipua crrcendmu in ptofulldo dextrw- 
rum retorta, daolumellaria modica, emwra, marginam attingenr. Plica 
principlk medwcri., w t  pfuncEa, palutales trsr lateruler obliquas puwum 
wdio minor, lunella nulla. Ulatuilium 1 

Alt. 38, lat. 6h apert. long. , lat. millim. . 
HaB. The unique specimen was collected near Nagasaki. 
This fine Olaueilia ie a near-relation of 01. Eicko*, Bottg., with which 

is haa all the characteristics of the closing apparatus in common. It differs, 
however, by the habitus (which has nothing of the curious claviform shape 
of 02. Zickonis, but is rather slender), the considerably larger size, the 
dark brown colour, and some smaller differences of the lamellm and plica ; 
so that I do not hesitate to make it a separate species. 

14. C u u s ~ m  TETB~PTYX, n. sp., P1. I, Fig. 7. 

Igrtafus~$ormia, uolidula, spird gracilis a t t a u d d  vice acutiwcu20, 
rubtilitm coahtlato-otriata, ~ ~ ~ ~ o f y s c a  ; an$+. 9# convexiurculi ; apurtura 
pirifmmwwta, aubobllqua, margr'nibua parallelis, per is tma continurn, 
w p m  leoitm rolutum, Iswiter incraraturn et axpanrum ; lamlla awpura 
nrboblipw, ~narginalia cum spirali continua, infura qiral i tur recedeno, haud 
furcata, antrmeum complunata, rubcolumelkark oalida, emarra, mwginem 
attingcns. Plica p'hcipalio lonya, p a l a t a h  qwtuo* quorum p ' m o  st 
qua& subaequaleu majorer, mediae mbaequakx minorer. Oluwilium uatk 
anpfrcm, antice kud incraoatum, rotundato acuminatum. 

Alt. 17-18, lat. 4 aped. long. 4, lat. 8.) millim. 
HAB. Fujisawa. 
By the shape of the clausilium and the four palatal plaits instead of 

a lunells thia form belongs to the subgroup of 02. oalidiwculu, v. Mart. 
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I t  is well characteriaed by the emall size, the less solid shell, the eculptnre, . 
the less oblique upper parietal lamella. 

8. Subgroup of Ciadlici phtydcrq v. Mart. 
16. CLAUNILLA PLATYDEEA. 

1876. Clawilia phtydua, v. Martem, Jahrb. D. M. GI. iii, p. 962. 
1877. - - Bi5ttgez; Clans. Stud. p. 67. 
1878. - - - Spt.  Vera. p. 67. 
1879. - - Kobelt, Fauna Jap. p. 91, t. u, f. 9. 

var. ~ N Q A T A ,  Bottger, S p t .  Verz. Claueilia, p. 67. 
Mr. Hungerford collected some elongate slender forms of 27+-29.) 

millim. in length at  Nara. These I think are Bottger's var. elongata. 
Another form was found numerous near Kobi. It is more ventricose, 

bas a more solid shell, a broader and rounder aperture than the type ; the 
lunella is ehaped nearly as in Bottger's var. lmbda (CLUE. Stud. p. 61), 
forming a right or obtuse angle with the plica principalw. On the other 
hand, the perietome is always solute above and the subcolumellar lamella 
always reaches the margin, while Bottger says of his variety, I' peridorno 
superne h a d  solutum," lamella subcolumellaris rubimmersa." This form 
therefore nhows a transition from the t jpe  to var. lambda, and might deserve 
s new name as a variety or a subvariety. 

16. CLAUSILIA msaeEasrs, n. sp., PI. I, Fig. 8. 
Testa gracili-furiformia in terdm decolkta, solidula, etriatula, comsa ; 

anfr. 12 conoexiusculi, e u t w  ratis p r o j h d a  diejuncti; opertura recta, 
bari recedaur, ovato-piriformk, peristoma continuum, eolutum, undipue ez- 
pansum et re$exum, albolabiatum. Lamella supera aalida, o b l i p ,  margi- 
nalio,cum apirali continua, infera a aargim ratie remota ohlique ascendena, 
fwcata, in profindo dextrorsum retorta, intua lamellam rpiralem superam, 
mbcolumellarir immersa. Plica princqalis  mediocris, lunellu cum plied 
palatali superiors et inferwre paruia connexa $guram litterm groeaas A 
inrtor formans. CZaueiliztm angusturn. 

alt. 27-40,  lat. 5, apert. long. 6, lat. 4 millim. 
H a .  Chin-sin-ji. 
Nearly related to Clausiliaplatyclera, especially to  the var. slongnta, 

thie fine form offera by the much slenderer shape, the invisible aubcolumel- 
lar lamella, the ' more twisted lower parietal lamella etc., sufficient differ- 
ences to deserve a new name, which I have formed from Fusang, the old 
poetic name of Japan. 

17. CLAUSILIA AURANTIACA, Bottger. 
1877. Olrrwilia aurantiaca, BGttger, Claus. Stud. p. 68. 
1878. - - - Syst. Vers. p. 67. - - -  - Jahrb. D. M. O. v, p. 101, t. iv, f. 5. 
1879. - - Kobelt, Fauna Jap. p. 96, t. is, f. 11. 
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var. MTNOB, v. Moll. Ulflert a tgpo tertd m i m e ,  graciliore, peristo- 
mate v i x  incrasrato, hmel2d acbcoZume2lori immmrd as2 oix e m d - - m a +  
ginem had attingmts. 

Alt. 8+11 millim. . 
HAB. Nara. 
The differences above mentioned excepted, this dwarf variety agrees 

very well with the type, especially in the orange-brown colour. 

18. CLAU~ILIA BILABBATA. 

1876. Clawilia &lad+atq E. Smith, Quart. J. of Conchol., Febr. p. 120. 
1877. - - Bsttger, Claus. Stud. p. 68. 
1878. - - - Syat. Ven .  p. 38. - - - - Jahrb. D. M .  G. v, p. 103, t. iv, f. 6. 
1879. - - Kobelt, Fauna. Jap. p. 96, t ix, f. 18. 

RAE. Kobi. 
7. Subgroup of C h ~ ' l i a  hyperolia, v. Mart. 

1877. CZawilia hflorolicr, E. von Martang Sits. Ber. UWJ. Nat. fi. 17 April, 
p. 110 - - - Bttger, Claus. Btud. p. 69 

1878. - - - Syst. Ven.  p. 68. 
1879. - - Kobelt, Fauna Jap. p. 99, t. ix, C 13. 

Two specimens collected by Mr. Hungerford near Jotsuka, I think I 
can safely identify with E. von Martens' species, although I have seen but 
one not quite full grown specimen of the latter. Diagnosis and figure 
agree very well. 

20. CLAU~ILIA BECTALWA, n. ep., PI. I, Fig. 9. 

Testa fusiformio, solidula, rubpellucidn, striatula, pallids c o m a  ; 
anfr. 11 ultirnus penultimo eubaequalie, iwegulariter costulatw ; apertura 
tuboblipw, tetragono-piqforniir, pmktoma continuum, rolutum, sxpaneum, 
vaMe incracrsatum, reJder i t~culm.  LameEla rupera vulida marginem attin- 
gens cum qira2i contigua, infma anlrorstlm f e w  obeoleta, rstrorstm eubver- 
ticaliter ascendenr, in nungins perintomatio incraaenta, nodulifera ; lamclh 
rubcolumellaria v a l i h  e m m a  wque  ad mwginew prodwta, fossuld ab 
iqferd discreta. Plica pincipalir obrolcfa pmct~.$omia cum lunslld rectd 
m junc ta ,  p 2 k  ru twa lk  post Zunellum una brevirtirna, patatalar n u l h .  

Alt. 18-20, lat. 4, apert. long. 4, lat. 8 millim. 
HAB. Kamatokogiro. 
By its peculiar inner structure this remarkable shell can only be com- 

e 

p r e d  with the last mentioned species, with which i t  has in common the 
dmont vertical and receding lower parietal lamella, the long and straight 

2 



10 0. F. von Molleudori£--On a c~llection of Jnpnneee Clausiliz. [No. 1, 

lunar plait, and the strongly emersed subcolumellar lamella. It is, however 
sufficiently characterised as  a separate species by the short plica principolir 
(which does not exist i n  0. hyperodia), the existence of a short sutural plait, 
tlie want of spiral lines on the  epidermis, the horny colour, and the lower 
end of the lanrella infera. This is more spirally twisted, gradually 
evnnescent towards the peristome, but again thickens on the  margin irlto 
a small.knob, while the  same lamella of C. hyperolia L cut  off abruptly. 

21. CLAUBILIA APTYCHIA, n. sp., P1. I, Pig. 10. 

Testa oentricoeulo-fusiformis, aolida, rubpellucida, subtiliroirna etriatu- 
la, pallide Jlavecrcenr, raepe decollata; a@. 11i convrziusc~li,  ultimtu 
penultimo eubaepualia, apertura subobliqua rotundato-tetrtcyonn, perietornn 
continuum, eolutum, valde incraseatum, ~eJEexitceculum. Lamella supera 
naaryinalir, naediocrir, cum q i r a l i  contiyua, ijfera antrorewm obsofeto,eub- 
tug truncata, uerticuliter aecendene, intue r?alicli.ssijna ante lmmllam qpira- 
lens tenuem evaneecentem abrupte desinene, lnaaellu eubcolu~ncllaris valida 
e~nerea uspue a d  ninryinertr producta. Plicne palatnles nulfae, lune lh  
obeoleta. Clat6silirm ratie anguetuw, nsnryinibw paral le lk,  antice rotunda- 
tuna. 

Alt. 22, lat. 44, apert. long. 5, lat. 4 millirn. 
HAB. Hakoni. 
Another iuteresting novelty of the subgroup of 0. hyperolia, nearly 

related t o  the two preceding species, but  larger than either of them 
and somewhat more veutricose There are 11ot any p l t t d  plaits alld 
even the lunella ie in  some speci~ne~is  entirely obsolete, in  the otllers 
there is a thin layer of calcareous matter parallel with the outer edge of 
the  clausilium. The spiral lamella is very low and thin and i ts  inner end 
almost evanescent, although it extends beyond tbe inner end of the lamella 
infera. The latter is comparatively short, but very thick and high. Its 
abruptly cut 'off outer end is more like that  of CL. hyperolia, but somewllat 
more visible in the aperture ; i t  then rrsceilds vertically almost witliout any  
apiral twist and occupies nearly half the width of the whorl, the inner end  
being again truncated. 

The systematic arrangement of these three species ought to  be : recta- 
luna, hyperolia, aptychia, the first having ruditne~ltary principal andsutural 
plaits and being thereby more nearly related to the preceding groups. 
I have, however, give11 Clauai2ia Iiype~~olia the &st place as the only 
species hitherto described. 
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11.-Clausilin Nevilliana, n new Species from the Nicobars. 
By 0. F. TON NOLLENDOBFF, PH. D. 

(Received January 16th ;-Read April Sth, 1882.) 

CLAUSILTA ~ L L I A N A ,  n. sp., P1. I, Fig. 11. . 

Testia eelongnto fuaformis, subtiliter. oblique etriafula, fusca, nitidula ; 
a@. 10 convem'wrculi, apertura mediocris, fms verticalis, elongoto-pirqor- 
mia, ainulo recto perlongo, peristoma continuum, aolutum, tenus, breaiesinzs 
exponeurn, ruperne profunds sJnmtunz fere angulotum. Lamella supera 
obliquo, marginalis, valida, cum lanzelld 8pirali continua, in fera a 8tbptWa 
aalde remota, q i r a l i t e r  recedens, breuieeime con~picuo. P l ica  principalw 
bnga, palahlea duae majorea'yrofundne, centralee, (antice intuenli ruprd 
aperturam conqicuae), lunella nulla. Clauaildum ? (non vidi.) 

Alt. 20,lat. 4, apert. long. 4, lat. 3 millim. 
HAB. This very fine novelty was discovered by Mr. de Roepstorf£ on 

the  island of C ~ m o r t a ,  Nicobars, under a fallen tree in a damp place. 
The small number of specimens-I have seen but two-has prevented 

as  yet the examination of the inner structure of this interesting new 
Clavmlia. This is the more t o  bo regretted as i t  doea not seem t o  
belong to the same group as  the only other species of the genus hitherto 
recorded from the Nicobars, Cl. wiilleretorfl, Zeleb. This species (of which 
I have seen onespecimen in Brignde Surgeon Hungerford's collection) i s  nearly 
related t o  Cl.jaoana, Pfr., and ~ h o u l d  find i ts  place in Bottgor's second 
aection of Phaedwa (Psezldonenia) and therein in  the  5 t h  subgroup (" For- 
menkreis") of Cl. jauana. Our Clauailia neuilliana has nothing of t h e  
Nenia-like shape of that  group, effected by the small number of whorls, 
t h e  very large aperture, which is  more or less protracted below. It is on 
the  contrary rather slender, tile aperture is rather small and though- not 
very oblique still not quite vertical. The closing apparatus agrees p r i t ty  
well with the characters given by Biittger of his section Acropleduaa 
(Chusilienstudien, p. M), viz., a very long ' I  princip.11 plait,'' two or three 
rather long and deep palatal plaits, no lunella, small parietal lamella, piri- 
form aperture, not  dilatate peristome. This group was created for  two 
Javanese species, Cl. cornea and junghuhni, Phil., and includes the  Indian 
forms CI. monticola, Godw.-Bust., and arncana, Theob. Unless the break- 
ing u p  of a specimen shvuld necessihtc a different classification, I thiuk 
that  Clawilia neui2liana can more safely be considered t o  be an Acrophae- 
dwra. 
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111.-Descriptionr of ao'ms new Asiatic Clauailise. 
By 0. F. TON MOLLENDORPP, PH. D. 

(Received and read May 8rd, 1882). 

CLAU~ILIA ( P ~ E U D O N ~ I A )  AnDxaeoaraNa, n. sp., P1. I, Fig. 12. 

Teata ventrkosulo-fusz~wmis, 80liduZa, rubiilissime striaiulu, fsra 
laevigata, pallide corneofuaca, apics obtusiuaculo ; anfr. 10 umveziusculi, 
ultinzus vnlde attenuatus, subtus rotundatun, diatinctius r t r ia tus  ; apertura 
parum oblipua, oblique pirvormis, periatorna continuum, v a l k  eoluturn, 
expamum, re$exiusculum, pallide cwneum. Lamella parietnlia supera 
obliqua, aat valicla, cum spirali  continua, infera crassa ante mwginsnr 
rncbnbrupte desinenr, oubcolumelln~is immersn. P l ica  principalu valds 
elongnta, palatalaa tree aubventralea, divargentsa, inJima arcuata. Clauri- 
liuni 1 

Alt. 20, lat. 4, spert,  long 4+, lat. 3+ mill. 
' HAB. I n  insula Mergui provinciae Tena~serim leg. Dr. Anderson. 

This fine new Clausilia, of which Dr. Anderson discovered only two 
specimens in Mergui, is, as  Jdr. Nevill justly pointed out  to me, nearly 
related t o  01. insignis, Gould, of the  same province, t o  which species 
Dr.  Bottger has assigned a separate group (" Formenkreis") in his sub- 
section Paeudonenia of Phaedusa. It diffem by the  smaller size, less 
ve~~tr icose shape, the  number of whorls 10 iustead of 9, the more elongate 
and oblique a p r t u r e ,  the freer and more protruding peristome and ite 
pale colouring and by the closing apparatus. Tlie latter is much more 
immersed inasmuch as the  palatal plaits of Cl. inrig& are lateral, while 
t l~ose  of our novelty are nearly ventral and are, together with the inner 
end of the  very long principal plait, conspicuous in the penultimate whorl 
above the  aperture. Besides, the number of palatal plaite is only three 
against five of CI. insignia. 

I add the  diagnoses of two new Japanese species, which have recently 
been obtained by Brigade Surgeon Hungerford. 

CUUBILIA YICBOPEAB, n. sp. 

Teata gracilis, elongate-fm~ormis, t e n m ,  pelluoida, eubt iliter cortu- 
la ta  ; pal l ids  cornea ; anfr. 9: convesiueculi, apertura rotundato-pirsfir- 
mis, peridtoma continuum, solufurn, expamum, r$sziusculum, nlbolabiatum. 
Lamella parietalia eupera marginalia oblipm ra t  valida cum spiroli oaa- 
tinua, infera valde remota, vix oonspicuo, mbcolu~~iellaris immeraa. P l i a a  
pr incipnlk ra t  brevir, palatalis una aupera brevia Interalia, interdurn 
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rectnt& punctz~wmia. Cnawilium linguiforme, marginibus parallelis, 
d t u s  acuminatum, haud incrassaium. 

Alt.  lo+-11+, lat. 2f-2$, apert. alt. 2-23, ]at. 12-2 mill. 
HAB. Ad lacum Chinsinji insuls Nippon leg. cl. B. Hungerford. 
Affinis C1. gracilispirae differt numero aufractuum minore, habitu 

L minus gracili, apertura paullo majore, plica principnli breviore, plica pala- 
tali (plerumque) unica. Speciem utramque ad subsectionem Uylisdro- 
pheowam Boettgeri referendam esse existimo. 

CLAVBILIA (HEXIPEEDU~A) B U B ~ L I N A ,  n. sp. 

T ~ t a  graajli-fusiformis, nrbtiliter etriatula, eolidula, w b p e l l ~ i d a ,  
f cornea, anfr. 10 subplari, cltimur rotundatw eubinJEatus, rugoso-striatus, 
apertura rotmdoto-piriformis, peristoma soluturn, expnnsum, reJEexiuscu- 
lum, incrarratum, albo-labiatlun, superne einuatum. La~nella parietalio 
m p e m  mrginulis  calida, obliqua, cum opirali aalida continua; infero 

. - remota, antrwsurn eaanescens, noduhm ad marginens emitterrs, subcolunzel- 
I l a r k  emersa. Yl ica principalis modica, pakzttrlis supero dicergens, lunella 

Zllteralis rubobsoleta we1 plicis 2 nut 3 pu~rcfiformibus conzuentibus 
conatitgta. Clizusilium Jingwiforme sat angustum auttue rotundato-attmua- 
&urn haud inerassaturn. 

Alt.  16, I a t .  3, apert. alt. 34, lat. 2: mill. 
HAB. Ad lacum Chirisillji illsulio Xippon leg. cl. R. Hungcrford 

specimen unicum. 

Fig. 1. 
Fig. 2. 
Fig. 3. 
Fig. 4. 
Fig. 6. 
Fig. 6. 
Rg. 7. 
Fig. 8. 
Fig. 9. 
Fig. 10. 
Fig. 11. 
Fig. 12. 
Fig. 13. 

hwngerfordia~~a, n. sp., x 2, p. 2 .  
waton~a, n. sp., net. size, p. 4. 
gracilispira, n. sp., x 2, p. 6 .  
rcriciria, n. sp., x 2, p. 6. 
caryosloma, n. sp.,  x 2, p. 6. 
cethiopa, n. sp., nat. aim, p. 7 .  
tclrnptyi, n. sp., x 2, p. 7 .  
fuanngcnais, n. sp., nnt. size, p. 8. 
rectaluna, n. ap., x 2, p. 9. 

aptychia, n. sp., x 2, p. 10. 
nsvilk'ana, n. sp., x 2, p. 11. 
u,iillcrator#, IIorch, net. sizc, p. 11. 
ana'crror~iu~ra, n. sp., x 2, p. 12. 
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1V.-Second Liizt of Diurnal Lepidopters i~habiling tL Nicobar l i t l a d .  
By J. W O O D - ~ ~ A ~ O N ,  Deputy 8uperintendsllt of the &dim i h e w r n ,  
Oalcutta, and L. DE NICE'VILLE. 

[Received April 10th ;-Read May 3 4  1882.1 
(With Plate 111.) 
RHOPALOCEBA. 

Family NYMPHALIDJC 
Subfamily DAHAINB. 

1. RADENA erMILIs, va.. n~cosaarca ,  W.-M. & de N. 
J. A. S. B. 1881, vol. I, pt. ii, p. 226, 8 Q (woodcut). 

Qrent Nicobar. 
2. DANAIB LIMNIACE, Crnmer. 
Nankomri, Kamorta, nud Katschall. 
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8. DANAIB AQLA~OIDSB, Felder. 
Nankowri, Karnorta, Kar Xicobar, Katschall, Trinkut, and Great 

Nicobar. 
4. D m ~ e  Q E ~ I A ,  Cramer. 
Nankowri, Kar Nicobar, Kamorta, and Katschall. 
6. DANAIB CHBYBIPPUB, Linn. 
One male from Katschall. 
6. DANAIB walcaxppus, var. KEBIPPUB, Felder. 
Nankowri and Oreat Nicobrr. 
7. EUPLCEA EBPEBI, Felder. 
Kamorta, Katschall, Pulo Kondul, and Trinkut. 
8. E V ~ A  CABTELNAUI, Felder. 
Kar Nicobar ; and Mergui, Lower Tennasserim. 
9. EUP~EA NOVA-, Felder. 
Kar  Nicobar (Felder) ; and Upper Tennamerim. 
10. EUPLQA CAMOBTA, Moore. 
Nankowri, Katsohall, Kamorta, and Kar Nicobar. 
11. E V P ~  EIMIJLATRIX, W.-M. & de N., P1. 111, Fig. 1 8 , 2  9 .  

J. A. 8. B. 1881, pol. 1, p. 229, 8 ; p. 228, p (as abomurt $? of B. tainorta from 
at. Nic.). 

9 .  Wings above and below all lighter and more broadly bordered 
externally with paler of much the same tint ae in X. camria. 

Anterior wings above with an increasing series of three subapical spots, 
an elongated subcostal spot, a minute dot near the end of the cell, and 
a larger one juet beyond i t  near the base of the inkrepace between the 
second and third median veinlets, all white. 

Posterior wings above spotless. 
Wings below with the diacal spots of all, and the subapical onea of the 

anterior pair, larger and more prominent, but with the submarginal sories of 
the posterior incomplete and less distinct, only two speck-like reprcsenta- 
tives of them being present in one wing and three in the o tb r ,  with r 
short linear dash between the submedian and the first branch of the median 
forming a seventh circumcellular mark in the posterior ones, and with all 
the spots coloured as in the male. 

A aecond and smaller specimen approache the male in the colour 
of the upperside and in the breadth of the pale outer borders ; it lacke 
the seventh circumcellular mark, and haa only one indistinct represcntative 
of the submarginal aeries of dots, on the underaide of the posterior wings. 

Length of the anterior wing 1.88-154 ; whence expanse = 3.86 
-3.18. 

Great Nicobar. 
Appears to be very cloeely allied to the Javan E. oepulchruliu, Butler. 
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Subfamily S a m r w x .  

12. MYCALEEIE arEnns, Fabr. 
Nankowri, Kamorta, Katschall, and Great Nicobar. 
13. MYCALESIE DRUSIA, Cramer. 
Nankowri, Kamorta, Ker Nicobar, Katschall, and Great Nicobar. 
14. MELAHITIE IEXENE, Cramer. 
8 9 .  Kamorta. 
15. ELYMNIA~ armus, W.-M. & de N., P1. 111, Fig. 3 6 , 4  p. 
Kar  Nicobar, Pulo Kondul, Kumorta, and Katschall. 

Subfamily NYMPII ALINB. 

16. CETHOEIA NIKOBARICA, Felder. 
Nankowri, Pulo Kondul, and Great Nicobar. 
17. CIRBIZOCIIILOA XICOBAEICA, W.-hf.. & d6 N., PI. 111, Fig. 5 8 .  

J. A. 5. B. 1881, vol. I, p. 231, 8 .  
Great Nicobar. 
18. ME~EAEAE EEYMARTIIIE, var. NIKOBAEICA, Felder. 
Kamorta, Katsehall, and Great Nicobar. 
19. ATELLA ALCIPPE, Cramer. 
Katschall. 
20. PYEAMEIE CARDUI, Linn. 
Kamorta. 
*21. JUNONIA AETEEIE, var. moBARmsxe,  FeMer. 
Kar Nicobar (Pe'elder). 
22. JUNONIA UOMEDIA, Linn. 
Xamortn, Nankowri, and Katschall. 
23. HXPOLIMNAE MIEIPPUE, Linn. 
a Nankowri and $ Katschall. 
24. HYPOLIMXAE BOLMA, Linn. 
Great Nicobar and Tillangschong. 
25. NEPTIE NICOBABICA, Moore. 
Kamorta, Nankowri, Kar Nicobar, and Katschall. 
*26. NEPTIE MATUTA, Hiibner. 
Nankowri (Felder). 
27. NEPTIB U ~ A ,  Moore. 
Kar Nicobar. 
28. TANAECXA C I B A ~ T I E ,  Hewitson. 
Nankowri. 

Family ERYCINIDB,  

29. A ~ ~ e a a d  B ~ F ~ E C U T A ,  Moore. 
Kar Nicobar. 
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Family LYCENIDZE. 

80. CWETIS IPHETYS, Drury. 
Nankowri and Trinkut. 

*31. C a s ~ f i m s  M ~ L U E R A ,  Felder. 
Kondul (Peldm). 
82. LAMPIDE~ ~ ~ ~ e ,  Fabr. 
Kamorta, Nankowri, Trinkut, and Katschall. 
33. LAXPIDES PANDAVA, Horsfield. 
Nankowri, Kamorta, Katschall, and Trinkut. 
514. LAMPIDE~ aTsmo, Fabr. 
Nankowri, Kamorta, and Trinkut. 
35. LAXP~DEEI PaBBEasms (Fabr.), Horsfield. 
Nankowri and Katschall. 
36. Laarprn~s  PLATO, var. ~ C O B A R I C U E I ,  W.-M. & de N. 
Nankowri, Kamorta, Trinkut, and Katschall. 
37. LAMPIDES AKDATES, Moore. 
Kamorta, K.atschal1, and Nankowri. 
88. ~-IDES PLUNBEOauCAICs, var. BICOBABIcUs, W.-M. & de N. 
Katschall. 

*39. LAMPIDEB ~ J U S ,  Fabr. 
Kamorta (Xoove) . 
*40. LAWIDEN KIXKUBKA, Felder. 
Kar Nicobar (Pelder) and Nankowri (Moore). 

a41. LAMPIDES KABKENA, Felder. 
Kar Nicobar (gelelder). 

*42. L a m r n ~ s  I C O ~ U L A N A ,  Felder. 
Kondul (Pelder). 

143. LAWIDES MACROPHTHALMA, Felder. 
Pulo Milo (Pelder). 
441. Lamrnm BOB~MOB, Fabr. 
Nankowri. 
46. P O L Y O ~ A T U S  KABEIAXDEA, Moore. 
Kamorta, Katschall, and Trinkut. 
46. POLYOMMATUEI EIMQRA, Moore. 
Kamorta, Katschall, and Trinkut. 
47. H Y P O L Y C ~ A  ~ E C L O ~ D E S ,  Felder. 
Nankowri and Katschall. 

148. SITEON BUQEIVA, var. ABECA, Felder. 
Kar Nicobar (Peldsr). 
49. SITHOW H~MOBTA, Felder. 
Numerous males from Kamorta, Nankowri, ar.d Kar Nicobar ; and 

numeroue females from Kamorta ; Great Nicobar (#elder). 
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*a. DEUDORIX OBBEIS, Hewiteon. - 
Kamorta (Noore). 
51. MYBIXA aryaraua, Cramer. 
Nankowri. 

Family PAPILIONIDB. 
Subfamily PIEB~R~. 

62. Tzar~ae HECABE, Linn. 
Kamorta, Katschall, Trinkut, and Nankowri. 
63. TEBIAB WKOBABIE~VBIB, Felder. 
Kamorta ; and Kar Nicobar (Pelder). 
64. T m e  DRONA, Horsfield. 
Kamorta, Nenkowri, and Katschall. 
65. TACHYBIB HIPPO, Var. HIPPOIDEB. 

pq. hippo, Cramer, Pep. &ot. 1779, iii, pi. cxcv, figs. B. C, 8 .  
A pair from Kamorta are nearest to the N.-Eastern Indian variety 

(I! hisoideu, Moore, Tram. Ent. Soc. Lond. 1881, p. 312, 8 9 )  ; differing 
only in the wings of the male being not quite eo broadly margined with 
brown either above or below. 

66. TACIIYBIB PAKDA (Godart), Snell, v. Vollenhoven. 
Great Nicobar. 
67. TACHYBI~ PAULINA, var. ouaTnEa, Felder. 
Males ard a female from Naukomri, Katschall, and Great Nicobar. 
The specimen of the latter sex differs from N.-E. Indian and Madrae 

ones only in having the base and outer margin of the posterior wings washed 
with sulphureoua. 

*58. CATOPBILIA CBOCUE, Cramer. 
Kamorta (dloore). 
69. PIEBIB COBOBIB, VBT. LICHWOSA, M00r~. 

Kar Nicobar and probably Kamorta. 
Subfamily Pa~1~1onrn.a. 

60. PAPILIO ~ I I I B T O ~ C H L B ,  var. CAXOBTA, Mooro. 
Nankowri, Kar Nicobar, Kamorta, Katschall, and Great Nicobar. 
61. PAPILIO POLYTEB, var. WIKOBABUS, Felder. 
Males and females of the 1st form from Neokowri and Kar Nicobar ; 

males from Pulo Kondul and Ghost Nioober ; md: one f e d e  of the 
2nd form from Nankowll or Kamorta. 

*62. PAPILIO A Q A M E ~ B ,  Lim. 
Kamorta (Nowe). 

Family HESPEBIIDE.  

"63. TAQIADEB IIELFEBI, Felder. 
Pulo Milo ( ~ ~ ~ ) .  



! 64. Tac r rma  R A ~ ,  Moore. 
Nankowri, Kamorta, and Katschall. 
65. I a r m  ExcLaMaTroms, h b r .  
One female from Kamorta 
66. IBMENE MALAYMA, Felder. 

r Two females from Kamorta, and one from Katscl~all without the 
emdl semitransparent yellow diPcal speck between the two posterior branches 
of the median vein. 

67. HE~PERIA COLACA, Moore. 
Kamorta, Nankowri, Katschall, and Trinkut. 
68. HEBPEBIA AQNA, Moore. 
Kamorta (Maore) and Katschall. 
69. HE~PEBIA JLARBANA, var. ~ATUBATA. 

abspsria karaana, Moore, Proc. Zool. 8oc. Loud. 1874, p. 576, 8 9, pl. I f i ,  
fig. 6. 

I 

Much darker and without a trace of sputs on the upperside. 
One female from Kamorta; and Kulu, N. W. Himalayas. 
70. PAMPHILA PALMABUM, Moore. 
Nankowri and Katschall. 
71. T ~ ~ ~ o o n n s  TEYRBIB, Fabr. 
Probably from Kaukomri. 

Although upwards of one thousand specimens, the prdduct of a whole 
gear's collecting carried on by Mr. de Boepsto~ff in conjunction with the 
native collectore whom Col, Cadell, Chief Commissioner of the Andaman 
m d  Nicobars, had so courteously placed a t  our disposal, have been examined 
eince our h t  little list of Nicober Butterflies was published in this Jour- 
nal, we have but seven fresh epecies to  add to  that list. The meagrenese 
of this result appears to  be entirely due to  the exceptional difficulties that 
bemt the path of the collector of coological specimens a t  the Nioobars, 
Aifficult ies arising partly from the unhealthiness of the climate, and partly 
from the visits of the settlement-officers to the more distant and produc. 
tive islands, such as Katechall, Teressa, and Great Nicobar, being necessarily 
ao 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 con~equent uniform distribution of attractive 
flowering plants and anthophilous insects,-and not to the poverty of 
the fauna, for the above list speaks to this being a rich one, aud, besides, 
i t  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 season be obtained in the Calcutta 
district, which has been under cultivation for ages. But small as the net 
results 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, 
possesses a much stronger Malayan element in its composition than that  
of the Andamans, whence we have received twice the number of distinct 
species. It would be premature to  attempt a detailed analysis, but we 
cannot allow this opportunity to pass by without pointing out tliat, of 
the five recorded species of Eup,/am, t h e e  are unquestionably Malayan 
forms, and that neither of the five is represented eitlier in peninsular and 
northern India or a t  the Andamans ; that the only Elynrnias is a local 
form of a Javan species with a representative in ' ~ u r n e o  ; that the Javan 
Tachyris panda appears never to  have been before recorded from any place 
so far to the westward as Great Nicobar ; that Hypolyccena lhecloidee has 
hitherto only been reported from the Malay Peninsula and Singapore ; 
that in Sithun kanlorta and N. areca we have two striking and congeneric 
lycsenids whose affinities are decidedly Malayan, instead of one, as in the 
Andamans; and that the Nicobar form of Badena airnilis more nearly 
resembles the Javan than i t  does any other. 

I n  conclusion, we have to state tliat in the foregoing list Heoperia 
agna = P. rnathiua 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 = E phobw (Mr. W. L. Distant 
having made out to his own satisfaction and to ours that Felder's name liaa 
priority over Butler's), and that Danais genvtia, Cramer = D. plexippw 
(Messrs. Salvin and Godman and others having recently shown that  LinnB's 
D. plexippus is not the Oriental species which had so long gone by that 
name, but an American species, and that the former ought to be known 
by the name bestowed upon i t  by Cramer) ; arid we ought after having 
so pointedly drawn attention to their apparent absence, also to  draw atten- 
tion to fact of the presence, a t  the Nicobars of Hypolitnaas mieippur g 
and of Papilio polytes ? second form, which latter, however, would appear 
t o  be of exceedingly rare occurrence. 

An asterisk (*) is prefixed to  the names of those recorded species of 
which we have not as yet received epecimens. 

EXPLANATIO~ OF PLATE 111. 

Fig. 1. EuplQa rimulatriz, WPM. & do N., a. 
Fig. 2. - - -- 0 .  
Fig. 3. Elymniar fnitnua, W.-31. & do N., 8 .  
Fig. 4. - - -- ? .  
Fig. 6. Ciwhachroa nhbarica, WPM. & do N., 8 .  
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V.-On nsm a d  little-known Mantodea.-By J .  WOOD-MASON. 

(Read Angust 2nd, 1882.) 

Subfamily AhlORPHOSCELIDiE,  Stgl. 

Std, Oofereigt at Kongl. VetenskapAkad. forhand. Stockholm, 1878, p. 401. 

I received an imperfect spirit specimen of this s m d  but remarkable 
f o r m  mveral years q o  from Nazeerah, Assam ; and, while I was in Eng- 
land on furlough in 1877-79, Professor Westwood presented me with a 
dried female which, although also defective in many respects, has those 
perta present that  i n  the Assam insect are absent, and which enables me t o  
complete Stlll's somewhat imperfect diagnosis drnwn up  from a specimen 
t h a t  had lost its abdomen. This part ie long and almost linear, tapering 
very slightly and gradually towards the extremity, which extends a short 
distance beyond the closed organs of flight ; i ts  supra-anal plate is trian- 
gular with the sides slightly concave, as long as  i t  is broad a t  the base, and 
carinate ; and the cerci are racket-shaped, the basal joints being cylindri- 
cal, the  two penultimate ones aompressed and subfoliaceous, and the  lust 
expanded into a great broadly-oval plate. Tllc anterior tibin! have tho 
tarsue iuserted rather nearer t o  the base than to the apex, although from 
Stiil's description-" tarsis anticin ante medium tibiarum insortis"--o~le 
would Lave expected t o  find the reverse of this to  be the case. 

Subfamily E B E M O P H I L I D X .  

CU~GBAWDIS B B U ~ E B I ,  n, sp. 

9 .  Closely allied t o  Oh. rhombicollie, Latr. ,  and Ch. Sernilkei, W.-M., 
differing from both in  the  size, shape, and position of the femoral blotch 
(which is nearly thrice as long as  broad, extends rather further in front  
of the  ungual groove than it  does bel~ind it ,  and is folloived by four black 
puncta arranged along the lower margin of the joint a t  the bases of alter- 
nate spir.es), and in having the posterior margin of the pronotum slightly 
convex instead of concave ; from the former in its much narrower and 
from the  latter in i ts  rather broader tegmina ; and from the latter ill the 
upper margin of its fore femora being coarsely granulated, and sinuous 
instead of straight, in which latter respect i l  ap~~roaches the formor. 

H a .  Yanta PB de nogotti, New Granada. The nymph from Bogoth 
=signed by me (J. A. 9. B., 1880, Vol. XLIX, pt. 11, p. 83) wit11 besi- 
tation t o  Oh. rhor~~bieollis agrees perfectly wit11 the specimen briefly de- 
scribed above in the form and colouring of t l ~ c  fore felnora and witl~out 

4 
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doubt helongs to the same species, as also in allprobability do the s p i m e n s  
from New Qranada named a. rtrurnaria by Stiil. 

EBEMOPHILA ABABICA. 

a Ranswre, M81. Orthopt. 8 me fasc. Snppl. 1871, p. 378, 9 ,  from Djeddah. 

For the first specimen of an Errnophila from the desert country 
on the north-western frontier of India, I am indebted to  Mr. Francis 
Fedden, of the Geological Survey, who obtained it in Western Sind. It is  a 
female, and i t  differs from de Sauesurels.description of the above specie8 
only in having five instead of four spines on the outer edge of the fore 
tibire. I have recently received from Mr. Murray of the Karachi Mueenm 
three females and two males of the same species, which exhibit a consider- 
able amount of variation in size, in the roughness of the integument, and 
in the number of spines on the outer edge of the fore tibia,, two specimene 
having only four and another only three developed on one tibis but t he  
usual number on the other in each case. A male taken some yeara ago in 
the Suliman lbnge, and presented to me with some other insects, b y  
Professor V. Ball, differs from the Sind specimens in having the band on 
the underside of the tegmina broader and 14. teeth inatead of 18 on t b e  
inner side of the fore tibiae. 

The four posterior legs, of which de Gsussure makes no mention in his 
description, and which may have been wanting in his type specimen, are 
all annulnted with brown and roughened with epiniform granules on tho 
upperside in the Indian specimens. 

No species of this remarkable desert genus haa before been recorded 
from any place further to  the eastward than Djeddah in Arabia. 

TABACEODES INSIDIATOB, n. sp. 

8 .  Body and appendages brown of the colour of a dead and decayed 
leaf. Antenna, rather coarsely aetaceous. Pronotum wit11 a polished 
conical spine on each side a t  the junction of the anterior with the lateral 
margin, which is obsoletely denticnlsted es far back as the level of the  
supracoxal groove. 

Organs of flight extending by about 116 of their length beyond the 
extremity of the abdomen, not quite perfectly hyaline, being just per- 
ceptibly milky, with the veins and veinleta horn-coloured, short-streaked or 
annulated with darker in the anterior area of both pairs, though much lesa 
distinctly so in the wings than in the tegmina, the latter semiopaque 
horny anteriorly, as also are the former in a less degree ; the stigma of 
the latter long and linear, pale whity-brown, almost colourlese. 

Legs obsoletely and rarely punctated and mottled with darker, and 
only moderately pubescent. The anterior ones marked with darker-brown 
(? red in the living inseot) on tho inner eurface, the smooth-crested cox. 
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being tipped a t  both ends, the trochanter streaked, and the femur orna- 
mented along the middle with a streak commencing a t  the base and taper- 
ing to e point before the extremity of the joint; fore tibia furnished with 
15 and 18 spines on the inner and outer edges respectively. 

Abdomen slightly fusiform, with a t  least the 2nd to 7th of its ventral 
a rcs  bimaculated with dark brown. Cerci rather broad. 

Total length 47 millims. ; height or length of head 6.5, breadth 8 ; 
length of pronotum 11.5, greatest breadth (between the lateral bulgings) 
6; length of meso. + metanobum = 10 ; of abdomen 23.5, greatest 
breadth of abdomen 6.75 ; length of tegmina 40, breadth (just before the 
middle) 11.5, of the marginal iield 2 ; lengtli of wings 85 ; length of fore 
coxa 7, femur 1 0  ; of intermediate femur 7, tibia 6.76 ; of posterior femur 
8-78, tibia 6-75 ; of cerci. 7. 

Haa. Nyaeea. 

TABACHODE~ DI~SIMULATOB, n. sp. 

8 .  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, speckled and mottled with darker. 

Head with the line of the vertex very slightly bisinuous. Antenna 
extremely finely-setaceous. Pronotum with two conical tubercles on each 
side a t  the junction 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 testaceous 
marked, especially in their anterior ares, with dark brown short coalescent 
streaks, both more clouded anteriorly, the tegmina with an oval discoidal 
pale patch before the middle devoid of dark marks followed by another 
irregular and less distinct ; the stigma shorter and brownish. Legs and 
leg-bases longpubescent; the anterior pair internally yellowish and 
conspicuously marked with shining black, the corn (which has its upper 
crest minutely 4-denticulate) throughout except a t  its two ends, and the 
femur from the base to the end of the second third, processes being given 
off from the lower margin of the black patch to all but the apical one of 
the black spines of the inner and inferior crest and from its distal end ' 
along each side of the femoral brush ; fore tibise armed inteinally with 1 4  
teeth concolorous with the outer ourface and internally with the same 
number of jet-black spines. 

Prosternum marked behind the middle with a large and conspicuous 
deep, but dead, black cordiform blotch, which is succeeded by a pair of 
similarly oolourd puncta placed near the posterior margin of the somitc ; 
aild by a small roundiab, also dead black, spot on the middle of the meta- 
thoracic sternum. 
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Abdomen more broadly fusiform; its cerci, though narrow, have t h e  
four or five terminal joints distinctly foliaceous. 

Total length 411 millims. ; height of head 6, breadth 7.25 ; length of 
pronotum 10.5, greatest breadth 5.25 ; length of meso. + metanotum 9; 
of abdomen 20, greatest breadth 7 ; length of tegmina 31, breadth 8.5, of 
the r~iarginal field 1.5 ; length of wings 26  ; of fore coxa 6.5, femur 9.5; 
of intermediate femur 6.5, tibia 6 ;  of posterior femur 7.5, tibia 7.5 ; of 
cerci 5.5. 

HD. Cameroon Mountains, West  Africa. 

Genus D ~ Y M O C O E ~ P H A ,  W.-M. 
Ann. and Mag. Nat. Hist. 1877, Uarch, p. 222. 

DIDYMOCOEPP~A ENBIFEU. 

Didy?nocorypha msifcra, Wood-Mason, loc. cit. ' 
Pyrgocolia graeiiiper, Stul, Byst. Mant. 1877, p. 17, 8 . 
I n  the structure of the head this remarkable form differs from the  

similar and allied Pyrgonrantk of Africa i n  l~aving the juxtocular lobes 
prolonged illto two tall cones which touch one allother in the middle line 
instead of the  middle of the  vertex together with the  juxtocular lobes 
elevated into a median azygous process. 

The part of my description (loc. supra cit .)  relating to the prothorax 
should read thus :-I' Prothorax narrow, with i ts  sides suparallel, slightly 
narrowed behind the insertion of the fore legs, then widening again slightly 
to i ts base ; i t s  supracoxal dilatation and cervical groove hardly perceptible ; 
i t s  neck quadrate; i ts  disk," Bic., k c .  

The structural differences between the  h i a t i c  8chizocepkla bicorniu 
and the African Epiecopus (olim 8chizocephala) chnlybeus are of similar 
kind and of equal importance ; i n  the former the  "ocular spines" are i n  
reality prolongations of the juxtocular lobes of the vertex, while i n  the  
latter the faceted cornea of the eyes is itself produced upwarda into a 
conspicuous spine. 

HAB. Tinpahar, on the eastern flank of the R6jm4hal Hills ; Ceylon 
( i i l )  ; and Kulu, Kangra, in the N.-W. Himalayas. 

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

EPIBCOPUB CH~LTBEUB. 

Schicorqphakz daaybea, Burm., Handb. d. Entam. 1839, voL ii, p. 662. 
Ozyaphthalma chalybsa, Sausaura, MC1. Orthopt. 4me fasc. 1872, p. 12, fig. 22 r, 8 .  
&iioopur chalybnrr, Stal, Syst. Nant. 1877, p. 18, from Damara Land. 

9 .  Organs of flight abbreviated. Tegmina about 1+ times as long as 
t h e  pronotum, scarcely extending t o  the  middle of the  fourth abdominal 
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somite, thin-coriaceoua, opaque, light yellowish green, the anal gusset alone 
membranous and semihyaline. Wings reaching to a little beyond the cnd of 
the 3rd abdominal somib reduced nearly to a qu~drnnt  of a circle, their 
anal emargination almost none, their anterior area semicoriaceous, yellow, 
their posterior area a t  the base and along the abdominal margin membra- 
nous and milky like the anal gusset of the tegmina, ornamented in the 
middle by a large violet-brown metallic blotch (on which the veins are 
broadly margined with paler and yellower brown), a t  the basal end of which 
are 3 or 4 emall opaque yellowish spots on transverse veinlets, and between 
which and the outer margin are alternate arcs of violet-brown and opaque 
yellow. 

Total length 47 millims. ; length of pronotum 11 ; of tegmini 16 ; of 
wings 12.5. 

H o .  South Africa (J. P. Manuel Weale). 

DYBAULEB LOHQICOLLIB. 

Stbl, Synt. Mant., 1877, p. 18, 8 non 9 ,  from Bengal. 

g.  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 fuscoui ; 
%e 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- 
fuscous patch, which is succeeded by a number of concentric linee of the 
same colour extending to and becoming mccessively closer and closer to- 
gether towards the outer margin, where they unite to form with the fuacous 
apex a fuscoue outer border decreasing from the apex to the poeterior angle 
of the organs. 

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

8 .  9 .  Anterior femora marked on the inside just in front of the 
ungual groove by a small round black spot. 

HAB. 8 9 Kulu, Kangra, in the N.-W. Himalayas and Bengal 
(Wcrl). 

Var. BaEvrrEaxne.  9.  Organs of flight more abbreviated ; the bgmina 
being shorter than the pronotum, and the wings having the shape of a 
quadrant of a circle' with the anal emargination less evident. 

Length of pronotum 18.75, of tegmina 15.5, and of wings 12.5 millims. 
HAB. Bangalore, Mgsore, S. India : obtained by a soldier of H. M.'s 

46th Regt., whom I formerly employed to collect for the Museum. 
The eyes in all specimens of the species are furnished near the summit , 

with a very minute and smooth granule, or bliud spot, overlooked by Stirl. 
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Subfamilp MANTIDE. 

G O ~ P E T A  AUTEEMON, n. ep. 

9 .  Body and appendsges pale fleshy brown or earth-coloured thickly 
puuctulated and marbled with darker; the still darker markings of the 
tegmina and. legs of a rich warn1 vandyke-brown, arranged on the latter 
iir rings, especially on tbeir two terminal divisions ; postacetabular portion 
of the prosternum, all but the anterior margin of the mesoaternurn, and the 
intermediate coxae internally, jet-black. 

Facjal shield crescentic, about thrice as broad a t  its anterior or inferior 
margin as i t  ie long. Pronotum strongly dilated a t  the insertion of the 
fore legs, whence i t  narrows to either end, its setulose margins scarcely 
denticulated and slightly lrollowed out posteriorly ; the dim of its anterior 
lobe convex, raised into a prominent trilobed obcordilorm boss, that of its 
posterior lobe bearing an indistiuct raised median longitudinal line, on 
either side of which is a row of smooth and very low rounded tubemlee 
arranged in four pPin, of which the one next to the posterior margin of the 
somite in the most prominent, coloured dark brown, end separated from 
those in front by a transverse depreesion. 

Tegmina subcoriacsous, abbreviated, about 2+ times as long as the 
pronoturn, not reaching to the extremity of the abdomen, their marginal 
field epotted longitudinally with rich dark brown, their veins and long 
linear stigma whity-brown, the former spotted and etreaked with dark 
brown, tbeir membrane ooncoloroua with the body and lege, their discoidal 
field marked across the middle of its le~rgtlr with a large spot or band 
narrower a t  each end and broader in the middle, their posterior ares or 
e n d  gusset with the meshes brown and the uet-work wlrity-brown, their 
interior radial vein and the h t  branch of the ulnrr both simple and un- 
divided, and the axla1 and axillary veins anastomosed very close to the 
posterior margin. Wings aemiopaque, dull red, with the outer margin of 
botll areas rather narrowly margined with fuecous, on which the transveree 
veins are whity-brown indistinctly edged with subhyaline ; anterior margin 
having the veins towards the apex etreaked with darker and the membrane 
paler and coneequerrtly presenting a spotted appearance ; a n d  emargination 
distinct, the apex of the posterior area reaching the level of that of the 
anterior. 

Legs all annulated with bands of brown punctuhtions, the anterior 
ones externdly ; with the first joint of the tarsus in all longer than the 
rest &ken together. Anterior tibia more richly (dmoet block) banded 
inkmally than armed below in the outer edge with 11 on 
the inner with 9 spines exclusive iu each caae of the t e r m i d  claw ; uterior 
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corae aearcely denticulated on the upper crest, furnished with 11airu rather 
t h a n  with spines, ponctulate externally but internally weshed with fuecous 
a long the middle ; femora dilated, triangular, only about twice as long as 
broad with their superior crest sharp and arcuate, and with a large oval 
black blotch preceded by and marked with a whity-brown patch on their 
h e r  face. 

Total length (about) 28 millime. ; length of pronotum 5.76, of 
which the anterior lobe is 2.5, width of pronotum at dilatation 3.6 ; width 
of head 5.3 ; length of tegmine 15, width of tegmina 4.6, of marginal 
field 1 ; length of wings 12, width of their fuscous outer border about 1 ; 
length of fore coxa 6, femur 6.5, width of femur a t  angulation 3 ; length of 
intermediate femur 8, tibia 6, tarsus 6 ; of posterior femur 9, tibia 9.5, 
tareus 9.5. 

Hm. A single specimen was obtained a t  Minthantoung, on the 
Tenaeseritn river, near Mergui, by Dr. J. Andersol~ on Deoember 22ud, 1882. 

HorJu (Tlkrgirj tkucicu, De Haan, Orthopt Orient p. 94, 0 .  
Pkmomwtis 3 tkacim, Sauaeure, M O b g w  Orthopt. i. 3' f ~ .  p. 192 (44) ; 

ibid. p. 403 (259). 
X%ehstirr thwcrciaa, &mure, up. cit. ii. 4' fasc. p. 68. 
BucJwwwna t h & ,  Wood-Mason, Ann. and Mag. Nat. Hist. 6th ser. vol. i, 1878, 

P. 1% 0 .  
Mantu hutmptwa, De Ham, op. oit. p. 78, pl. xviii, fig. 1, 8 flg. 2, 9) .  
Many years ago I recognized an insect obtained by my native collector 

a t  Johore in the Malay peninsula, RB the Mantie tlrmltcka of De Haan, a 
species briefly described in Latin from a specimen without locality, and in 
1878 I published a short account of i t  referring i t  to the genus Euchomena. 
I have since received from Mr. H. 0. Forbee, who obtained the insects a t  
Bantam in the island of Java, two spirit-specimens of the male of De 
Haan's Mantis hdmoptem, which, on comparison with the female insect 
above-mentioned, prove to be examples of the opposite sex. The insect 
from Celeb- considered by De Haan to  be the female of hie Muntis 
Leteroptma consequently repreeents, as indeed its totally different structure 
shows, a totally distinct species, for which the name hetsroptwa may con- 
veniently be retained. 

The following are the measurements of one of Mr. Forbes' ~(pecirnens 
of tho male :- 

Total length of body 62.5 millims. ; height of head 3, breadth of head 
6 ;  length of pronotum 28, of which the anterior lobe is 5, breadth of 
pronotub st narrowest part just behind dilatation 1.5 ; length of tegnlina 
85, width of tegmina across middle 6, width of marginal field 1.3 ; lct~gth 
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of abdomen 24 ; of fore cox& 12.5, of femur 15, of i ts  unwmed part 8 ; of 
intermediate femur 15, tibia 12.5 ; of posterior femur 16.3, tibia 16-3. 

The fore tibiae are armed with 7-14 teeth. 
The legs are all banded and the apex of the  fore femur is dark brown 

on the inner face, as in the female. 

M m t u  6-dnr, MacLeay, King'a Survey. 
Hiwod~~la qui~apuodnu, M6l. Orthopt. 4me b c .  p. 42, 9 .  

This curions species unquestionably belongs to the section Spiodro-  
poda ae by Still defined ; being provided with a marginal series of tuberclee 
on the under surface of the  anterior l o b  of the pronotum, as well as w i t h  
a praeacetabular spine, and having the margins of the  outer face of the f o r e  
femora granulated. The form and colouring of the fore cox= are remark- 
able : these an, broadly bevelled rather than grooved a t  the upper margin 
of their inner face, and the bevelled edge is rich orange-coloured marked 
with white or lighter vertical stripes, the prolonged bases of t h e  margi- 
nal spinee, t h e  rest of the  surface being pale violet. T h e  mlours of t h e  
tegmina and wings are no less remarkable, the latter being hyaline yellow, 
but  the former opaque reddish brown varied with yellow of the  colour of t h e  
stigma throughout except on the nnder side of tlie marginal field, which 
is red-violet broadly bordered externally with black. 

The front edge of the  tegminr is denticulate, but  the four posterior 
femora are devoid of all traces of a lateral ridge ; as in H. (8.) dsntzfion~, 
Still. 

HAB. Trinity Bay and t h e  northern te r r i to~y  of South Australis 
(0. Bench). 

IIierodula t icari trr i lq Bansawe, Bull. Ent. Suissc. vol. iii, 1869, p. 68, 8 9 ,  et M81 
Orthopt. 3me fasc. 18i1, p. 222, pl. 5, fig. 22, 9 .  

M ~ n t u  kcratmi, Gcrstneckcr, Arch. f. Natnrg. 1869, p. 209, 8 ,  et v. d. Decken's 
Reisen in Oat-Africa 2to Band 2t.a Abth., 1873, p. 13. 

I have a large series of both sexes of this species from tlie Cameroon 
Mountains, Somali Land, South Africa, and Sierra Leone. 

Like the  closely allied H. gaotrica, Stiil, this species has t h e  front 
edge of the tegmina strongly toothed# so as t o  serve as a stridulatiug 
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 

See Fig. 2 of my memoir 'On the Presence of a Stridulating Apparatus in 
certain Ilantids,' in Trma. Ent. Sac. 18i8, y. 263 el rrq. 
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of the partially separated tegmina is rubbed; for, if the tegmina of a 
limply-articulated spirit-specimen be moved horizontally outwards, so as to  
be slightly separated from one another, their toothed anterior margin comes 
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 ranping sound is given out, which in the living insect, with its wings 
so disposed aa to act as resonators, would, I feel confident, be as loud as 
that made by many grasshoppers in scraping their toothed femora across 
t h e  sharp projecting nervures of their tegmina. 

While I was engaged in correcting the first proof of this paper 
Mr. J. Q. Furnivall, a gentleman who had lived and travelled for many 
years in South Africa, informed me that stridulating Mantises very fre- 
quently came 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 
$osseseing these sound-producing powers in so eminent a degree, it  was 
a common practice with native children to bring specimens of them 
alive a8 curiosities to  the European settlers. The species observed by 
Mr. Furnivall waa in all probability Ido2omorpha capsnsis, Burmeister. 

HIERODULA ( S P H O D R O ~ ~ ~ N T I ~ )  AEABICA, n. sp. 

.EM.wMo t+ivwdk, Wood-Mason, Ann. & Mag. Nat. Hist. 1878, 6th Mr. vol. i, 
p. 147, (nrcc Sanssure). 

9 .  Very closely allied to Ei. (8.) bioculata, Burm., but differing in 
ib much less expanded pronotum (which is scarcely mpre enlarged ante- 
riorly than that of H. I h c u l a ) ,  in its more pointed and thinner tegmina 
(which are thin-coriaceous in the marginal field, but membranous and only 
alightly clouded throughout behind the principal nervure), in its less 
strongly spined cox= (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 65 ; length of heed 7.75 ; breadth of head 8.5 ; length 
of pronotum 22.3, of which the anterior lobe is 6.6 ; length of tegmina 
43, breadth 13, of marginal field 4 ; length of wings 37  ; of fore coxa 17, 
femur 20; of intermediate femur 17'5, tibia 17 ; of posterior femur 21, 
tibia 28.6. 

HAB. Oman, Arabia. Obtained by Colonel Miles. 
The anterior edge of the tegrnina is delicately toothed and the four 

posterior femora are laterally ridged ; the sides of the anterior lobe of the 
pronoturn are pcculiarly straightened as if truncate ; and the fore tibia aro 
armed with 10 teeth on the outsidc and with 16 or 17 on the inside. 

5 
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HIEBODULA (SPHODBOBU~IB) YUTA, XI. SP. 

9 .  Of small or moderate size, green. 
Facial shield broader than long, 2-4 carinate, the two lateral carinas 

obsolescent. Pronoturn of about the same shape and proportions as in 
H. t&nacula, but with the margins more narrowly rounded a t  the dilata- 
tion, and very distinctly denticulate nearly t o  the baee of the posterior 
lobe. 

Organs of flight extending little if a t  all beyond the extremity of t h e  
abdomen, with the apex of their anterior area sharply pointed. The 
tegmina coriaceous with the posterior margin broadly, and the anal 
area wholly, membranous ; their anterior edge appearing indistinctly 
and irregularly jagged under a lens ; their stigma elongate, narrow, with a 
brown point a t  either end. Wings hyaline a little obscured with greenish 
along the front margin and a t  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, are 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 the upper orest for 
more than two-thirds of the distance towards the lower margin, separated 
from one another by a large oblong jet-black spot about 1& times ae large 
as oither of them, and each bounded a t  its free end by a jet-black line, and 
with a very much smaller yellow spot touching the black encircling 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 t ib ia  
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 teeth. 

Total length 57 millims.; length of head 6'6, breadth of head 8 ; 
length of pronotum 19, of which the anterior lobe is 6, breadth of pronotum 
a t  dilatation, 6 ; length of tegmina 36, breadth of tegmina 10, breadth 
of marginal field 3 ; length of wings 31 ; of fore coxa 13, femur 16.5; 
of intermediate femur, 16, tibia 13.5 ; of posterior femur 20, tibia 20.5. 

KaB. Cameroon Mountains, West Africa. 

HIEBODULA B I ~ L A C B U M .  
Mmtw amulacrum, Fabr., Ent. Byet. vol. ii, 21, 34 
-- B m . ,  Handb. d. Entom, vol. ii, p. 636. 
Hierodula airnulacrum, Suussure, M61. Orthopt. 3me faac. p. 225, fig., 23, 0 ,  23 8 .  
A specimen of the female has been received from Mr. H. 0. Forbes 

from Bantam in Java. 
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HIEBODULA STEBBOBTICTA, n. sp. 

9 .  Allied to  H. vitrea, Stoll, from which it differs in being larger and 
much more robust, in its much more opaque tegmina (which are finely 
serrated on the anterior margin so aa to serve as stridulating organa), in 
having the fore tibise armed with 1 2  and 16 instead of 11 and 14 teeth, 
in having the basal half and the lower apical lobe of the fore coxre, 
wi th  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- 
ternum 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  millime. ; length of pronotum 30.5, of which the 
anterior lobe is 9, breadth a t  supracoxal dilatation 10  ; length of tegmina 
62, breadth 20.5, breadth of marginal field 6.6; length of fore coxa 19, 
femur 24; of intermediate femur 20, tibia 18; of posterior femur 23.5, . 

tibia 25  ; breadth of head 12, length 10. 
The discoidal vein of the wings is 4 and 6-branched in the type 

specimen, 3 and 4 in another, and 3 and 4 in a third, in which the anterior 
branch of the three-branched wing is forked. 

HM. Near Trinity Bay, Australia (0, Prench). Nine specimens, 
8 adult females, and 8 nymphs of each sex. 

HIERODULA (REOMBODEEA) AmucoxIe, var. Q B ~ D I S .  

9 .  Differa from typical Hieroduha atricosk, W.-M., i n  its larger 
size, in the relatively narrower foliaceous expansions of its pronotum, und 
in having the two anterior black spots of the prosternum squarish instead 
of pyriform. 

Total length about 100 millime. ; length of pronotum 38, of which 
the anterior lobe is 10, greatest breadth of pronotum 16, breadth of pri- 
mitive pronotum a t  supracoxal dilatation 11.5 ;  length of tegmina 62, 
breadth of tegmina 23.6, breadth of marginal field 7.6; length of fore 
coxa 21.6, femur 27 ; of intermediate femur 22.6, tibia 20.5 ; of posterior 
femur 27, tibia 29.5. 

Hm. Murray Island, Torres Straits. 

H I~ODULA (RHOMBODEEA) ~ A V A .  

Xmtisfiva, De Haan, Orthopt. Orient. p. 68, 8 9 ,  from Java. 
Mizntir mcroprie, Giebel, Zeitechr. f. geaammt. nat&s. 1801, p. 111, from Banka. 
Hieroduia (Ehombodera) macropais, Sawsure, Ma. Orthopt. 3me fast. p. 218, fig. 

18, $! ; BuppL p. 408 ; et 4me faac. p. 36, 8 .  
A apecimen of the female of thia very distinct species has been for- 

warded to me from Bantam in Java by Mr. H. 0. Forbes. 



32 J. Wood-Mason-On flew and liftb-hoton Mantodea [Wo. 1, 

The fore margin of the tegmina is minutely and irregularly jagged, 
but not modified to serve as a stridulating organ, ae in some of the other 
Eastern species of the same section. 

HIEBODULA (RHOMBODEEA) BABALD. 

Mantis bacrralir, De Ham, Orthopt. Orient. p. 67 9 .  
Eirrodwk f B h b o d w a )  barah,  Saware, M61. Orthopt. 4 me baeo. p. 36, tlg. 6, 

7, 9 ,  from Java and Malacce. 
Three fine epecimens 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 oE 
two specimens of a species of Qordiue measuring five and eight inchen 
in length respectively. 

The fore margin of the tegmina is not eerrated. 
. 

M A ~ I B ,  Linn., Sauss. 
All the species furniehed with 9 spines (African) on the outer edge 

of the fore tibire are distinguished from those (European, Asiatic, and 
African) with only 7 by having marginal denticles on the under surface 
of the anterior lobe of the pronotnm, as in Bpldropoda and @hodnrmanfu, 
sections of Bimodula. 

The following species belongs to thie category :- 

M m 1 8  CIALLIPERA, n. sp. 

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

Anterior coxse armed on the upper crest with numerous minnte den- 
ticles, and ornamented on the inside with four large highly polished convex 
oval callosities (red or yellow in the living insect) connected with the 
bases of as many minute spines springing from the side of the crest ; femora 
without black marks ; tibia armed with 9 spines on the outer edge and 13 
on the inner in one specimen and with 8 to 9 and 12 to 18 in the other. 

Total length about 62 millirns. ; of pronotnm 20.75, of which the 
posterior lobe is 16, width of pronoturn a t  dilatation 6.26 ; length of 
tegnlina 47 ; of fore coxa 14, femur 18  ; of intermediate femur 14, tibia 11; 
a f  posterior femur 17.5, tibia 17.5. 

HAB. Cape of Good Hope,-two specimens. 

1118 OBIEEITALIB, n. sp. 
8 .  3.  Much slenderer than I. oratorb, Linn., from which it also 

differs in being without a trace of talc-like fenestra in the anterior area 
of the wings. 

8 .  Organs of flight long, very delicately clouded with green and 
almost; perfectly hyaline everywhere except in the marginal field of the 
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tegmina and a t  the anterior margin of the wings, in which parts they 
a r e  semiopaque bright green ; poahrior area of wings ornamented with 
o large oval violet-fuacoua subbad  blotch succeeded by four or five 
concentric lines of the same colour, which are euccwsively narrower and 
lese distinct from within outwarde. 

53. ' Organs of flight much abbreviated. Tegmina eemicoriaeeoue, 
l ight  bright green like the body and legs. Wings reduced nearly to a qua- 
drant  of a circle, the margin and the apex of their anterior area yellowish- 
green, the rest of the anterior, together with the barn of the posterior, area 
dull  wine-red, their posterior area bearing a huge violet-fuscous discal 
blotch, between which and the outer margin the ground-colour is yellow 
marked with a series of about four concentric violet-fnscous lines euc. 
ceeaively decreasing in width and dietinctnew from within outwards. 

Total length 8 40, P 42 millims.; length of pronotum 6 11, 
P 12, widtli of pronotum a t  dilatation 8 3, P 3.6 ; length' of tegmina 
8 28, 9 1'8, width of tegmina 6 6.6, 2 6 ; length of wings 8 25, 
? 10.5. 

HAB. Kulu Valley, Kangra, in the N.-W. Himalny~ ,  where it was 
discovered in extraordinary n u m b s  in 1880 by Mr. A. G. Young. 

POLYBPILOTA INBIGNIB, n. sp. 

5 .  Head 1+ times a8 broad as long ; facial shield pentagonal, aleo 
about 14 timee aa 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 anterior; antenna black, concoloroue with the 
head a t  base. 

Posterior lobe of pronoturn about 3# times aa long as the anterior, 
strongly roof-ehaped with a prominent but emooth raised dorsal ridge ; 
Bupracoxal dilatation well-developed, rounded, on either side of which the 
margins of the pronotum are tolerably finely denticulate for about half the 
length of each lobe. 

Organa of flight very long, extending by about one-fourth of their length 
beyond the extremity of the abdomen. Tegmins semicoriaceous, ferrugi- 
nous-brown, the posterior margin and the annl gusset being alone membra- 
nous and pale smoky or sordid ; marginal field with a large opaque black- 
fuacous blotch at the base followed by another and by eix (including the 
apical one) fuwous-black transverse bands all commencing a t  the costa and 
extending to the middle of the discoidal field, growing paler ae they go, 
and finally blending insensibly with the sordid of tbe posterior moiety ; 
anal g w e t  witb its transverse veinlets pale and lined with Iiyaline. 

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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hyaline on both sides ; with the apex of the anterior area and six bands all 
commencing a t  the anterior margin and extending successively from the 
base of the organ further and further into the posterior area (whew they pass 
insensibly into the paler ground-colour) very much darker smoky-quartz 
colour; with the venation and membrane between theae bands much 
lighter than elsewhere, so that  the organs appear alternately banded with 
light and dark; and with the outer margin of the posterior area very 
narrowly semihydine. 

Fore femora and corn bifasciated externally with fuscoua, the latter 
furnished with 8-9 minute, slanting, sharp, conical spinules on the uppar 
crest, the former black on the inner side from the base nearly t o  the 
apex ; fore tibia armed with 10 + 15 spines on their two inferior edgee ; 
the femora of the four posterior legs present obscure traces of transverse 
fasoire. 

Abdominal terga black-fuscous with the lateral margins paler. 
Total length 85 millims. ; of pronotum 81.5, 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 19.5 ; of intermediate 
femur 20, tibia 18.5 ; of posterior femur 24, tibia 25 ; length of tegmina G7, 
breadth of tegminn (across middle) 12.5 ; lenHh of wings 69. 

HAB. Cameroon Mountains, West Africa. 
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 It times the length of the pronotum and the wings reduced nearly to 
the form and proportions of a quadrant of a circle. 

Genus MEBOPTEBYX, Sauss. 
Bull. Entom. B u h .  vol. iii, 1870, pp. 234, 236.-MBL Orthopt. 3me fasc. p. 188. 

Banmure, op. wpm. cit. 
HAB. The Philippines. Manilla. 

MEBOPTEBYX PUTYCEPHALA. 

~moderaplafyoephuZa, St&, Byst. Mant. 1877, p. 66 9 .  
8. Much slenderer than the female. 
Pronotum smooth and rounded, carinate only for a short distance 

from the base ; slightly enlarged a t  the insertion of the forelegs ; the trans- 
verse impressed black lines of the underside of its lateral expansions having 
the form of elongate puncta barely extending half the distance from the 
base to the margin. 
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Organs of flight when closed not extending further than tho 8th abdo- 
minal somite, hyaliie with horn-coloured (? green in the living insect) 
veine everywhere except in the marginal field of the tegmina (which is 
coriaceone opaque and bright-green margined posteriorly along and behind 
the  principal vein with semiopaque horn-brown (? green) concolorous with 
the  veins and shining stigma), and at the anterior margin of the wings, 
which ia obscured with horn-brown (P green). 

The cemi are long and compressed from the middle of their length to 
t h e  tip, in both eexes, but especially in this sex, in which they are narrowly 
foliaceous a t  the extremity. 

Total length 97  millims. ; length of pronotum 35.6, of which the poc  
ferior lobe is 29 ; length of head 5, width of head 8.5 ; length of tegmina 
51 ; length of fore coxa 16, femur 18.5 ; of intermediate femur 19, tibia 
17 ; of posterior femur 25, tibia 25. 

The above description hae been drawn up from 8 specimen captured by 
any native collector between Moulmein and Meetan in 1877. 

Another epecimen from Nazeerah measures pronotum 33.5 and tegmina 
48, and a third, obtained by Mr. S. E. Peal in the Sibsagar district, Aesam, 
pronotum 34 and tegmina 50 5 millims. 

Specimens of the female differ a good deal in the degree of develop- 
ment of the organs of flight, two specimens from Moulmein measuring- 
total  length about 100-105 millims.; length of pronotum 37.76- 39, 
of which the posterior lobe is 30.5-31.5 ; length of head 6.75-7, width 
of head 10-10 ; length of tegmina 51.5--55.5, width of tegminr 11-11, 
of marginal field 3-33 ; 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 2 9 - 3 1  ; one from the Himalayas-total length 110 millims.; length 
of pronotum 42, of which tlie posterior lobe is 34 ; length of head 7.5, 
breadth of.head 10.5 ; length of tegmina 55 ; of fore coxa 21, femur 24 ; 
of intermediate femur 23, tibia 2 1  ; of posterior femur 30, tibia 33 ; one 
from Sibaagar-total length 108 millims. ; of pronotum 412, of which the 
posterior lobe ia 34 ; length of head 7, breadth of head 10.5; length of 
tegmina 1 0  ; of fore coxa 21.5, femur 24 ; of intermediate femur 22.6, 
tibia 21.25 ; of posterior femur 29.5, tibia 32 ; and the specimen described 
by S t l l  having the tegmina scarcely longer than the pronotum. 

HAB. One male from the banks of the Houngdarau, on the road from 
Noulmein to Meetan, Upper Tenasserim ; another from Nazeerah (Dr. 
Foster), and a third from Sibsagar (8. E. Peal), Assam. T~vo  females 
from Moulmein (Captain Hood), a third from the 'Himalayas,' belonging 
in all probability to  the Asiatic Society's collection, and a fourth from 
Aideo, Sibsagar (S.  E. Peal). 
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MEBOPTEBTX BOBUBTA, n. ep. 

q .  Prothorax longer and more robust than in X. platycephla, Stal, 
and slightly dilated at tlie insertion of the fore legs; its dorsal arc roof- 
shaped, with the raised median longitudinal line coarse and prominent 
throughout, and with the free edges of its relatively narrower foliaceous 
expansions straight posterior t o  the supracoxal dilatation instead of slightly 
convex and the under surface coaraely rugose-punctate, with the punch 
translucent instead of black. 

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

Legs rather more robust. The fore tibice armed with 1 2  blunt teeth 
on tho outside and with 18 on the inside below. 

Cerci only slightly compressed. 
Total length 118 millims. ; length of pronotum 45'5, of which the 

posterior lobe is 36.6 ; length of head 7 5, breadth 11 ; length of tegmina 
65, breadth of tegmina 14.6, of marginal field 3 5 ; length of fore coxa 
24, femur 27.25 ; of intermediate femur 23, tibia 21.25 ; of posterior 
femur 29.25, tibia 81-75 ; of cerci 12.5. 

HAB. A single specimen obtained probably br myself on South Ande- 
man Island in 1872, but possibly by one of the M w u m  collectore under 
Captain J. Butler in the Naga Hills, Assam. 
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Nos. I1 and 111.-1882. 

VI.--Sorns neur or rGre species o f  Rhopalocerous Lepidoptcm. froat the 
Indian region.-By MAJOB G. F. L. ~ ~ A E B H A L L ,  H. E. 

(With P l a h  IV.) 

1. M Y C A L E ~ ~ ~  BUBKITA, n. Sp. 

Plate IV, fig. 1 8. 

8. With a tuf t  of hairs on hindwing just above the base of the 
subcostal nervure, and a r~ot l~er  placed in a slit or pouch near the middle 
of the  submedisn nervure, the opening on the upperside. Wings above 
bright  yellowish rufous shading off into a dark brown outer border most 
broadly a t  apex of forewing where the dark brown is continued along the  
costa, and a t  the anal angle of the hindming ; a single round small black 
q o t  on the  forewing with an indistinct iris of paler rufous situated nbove 
t h e  firtit median nervule a t  the inner edge of the dark border. UNDEE~IDB 
pure glossy brown, a narrow lilacy-white transverse line continuous across 
both wings, even, narrowly edged internally with very dark brown, the  
brown ground-colour deepens from the base t o  this line, and outside the 
line it in abruptly and uniformly paler. Pooreuring with two eubrnarginal 
ocelli, small, white pupilled, and riuged with lighter brown. Ximdwing 
with seven ocelli, the three upper small, the  fourbh, sixth, and seventh 
minute, the fifth o111y prominent. 

Length of forewing 1 inch, whence erpanae = 2.1 inclios. 
6 
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Taken by Captain C. T. Bingham in the Donat range in Upper T e n a s  
aerim in  January. The type specimen, which is u ~ ~ i q u e  and much muti-  
lated, has been deposited in the Indian Mumum. The female is unknown. 
It is closely allied t o  Xycalesis ( h e s o )  oroatis Hewitson, from Java, and 
of which i t  is the continental form. 

2. Z o p n o ~ s s a  DURA, n. sp. 

Plate IV, fig. 2 6. 

8 .  mngr above dark velvet brown, with a faint purple gloss and 
i n  some lights a golden sheen, the outer margio of both wings abruptly 

. paler, the pale margin widening on the  hindwing where it occupies nearly 
half the wing. Ebrewing with an indistinct similar submarginal line on 
t h e  pale ground ; hindwing with four round blackish spots on t h e  pale 
ground, and beyond them a dusky marginal line followed by t h e  usual 
outer yellowish lines divided by a fine dusky line. U ~ D E R ~ ~ D E  as in 
2. aura, Moore, t o  which i t  is closely allied, bu t  the  silvery grey and 
ohesnut markings are less prominent, and the grey zigzag lines a t  base of 
t h e  hindwing are much more convex in outline. 

The spots on the upperside of the  hindming are much smaller than 
i n  2. mra,  the two on the median interspaces are prominent, the  other  two 
are obsolescent. 

Length of forewing 1.35 inches, whence expanse = 2.8 inches. 
Taken by Captain C. T. Bingliam in tbe lower Thoungyeen forests in  

Upper Tenasserim in May. The type specimen, which is unique, has  been 
presented t o  the Indian Museum, Calcutta. 

8. HIPPABCHIA SHAHDUEA, n. sp. 

Plate IV, fig. 3 0 .  

9 .  Allied t o  H. biseis, Linnaeus, from northern and western Asia, 
but  smaller and notably differing in having a large white patch in  the 
discoidal cell of the forewing completely filling the cell except a t  its 
extremity ; and in this feature approximating to the  species of Mehnaryim 
Qalathea, lachesis, peyche, clotho, &c.) in  colouring. 

Wings above dull black with creamy white markings. Torewing with 
t h e  costal margin streaked and mottled with grey and black ; a large blotch of 
creamy white in the discoidal cell, filling i t  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 
ehort narrow etreak between the  discoidal nervules, a larger streak belod 
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the  third median nervule, a larger one still below the  second median 
nervnle divided transversely by a large blackish spot, a shorter streak 
filling the  whole width between the first median nervule and submedian 
nervure and bearing a blackish spot near i ts  outer upper end, and a 
short streak below the  'submedian. Cilia long, white, broadly inter- 
rupted with black a t  the ends of the nervures. Hindwing with a broad discal 
transverse band of creamy white longitudinal streaks completely coalesced, 
widest a t  the middle where i t  extends half way into the  discoidal cell and 
narrowest a t  the margins especially the costal margin ; cilia long, white, 
scarcely perceptibly interrupted with black. UNDERSIDE. ~ o r ~ w i n g ,  COB- 

t a l  margin and apex whitish finely mottled with brown ; cell white mottlod 
with brown a t  upper edge, and with a blackish bar near extremity ; the  
discal series of streaks as above but all larger, completely coalescing, and 
sharply defined with dark brown internally and externally except a t  the 
apex where they merge into the mottled ground, the  two black spots of the 
upperside reappearing as black ocelli with white pzpils. Hindwing white 
mottled with brown, the mottling8 deepening into three irregular dark 
brown mottled transverse bands darkest a t  their outer edges, one sub- 
marginal, one near the bwe of the cell, and one between these two. 

Length of forewing 1-15 inches, whence expanse = 2.4 inches. 
Taken by Major John Biddulph on the Shandur plateau i n  Northern 

Kashmir. The type, which is unique, has been deposited in  the Indian 
Musenm, Calcutta. 

4. ZEUXIDIA MABOXTI, Moore. 

This species was described from a specimen of the female taken in the  
Limborg expedition a t  Meetan in Upper Tenasserim in April, a t  a n  eleva- 
tion of 3,000 feet, in  the following terms. "Allied t o  8. amethystus, Butler, 
from Sumatra. Pemnle, differs in  tlie paler colour of the  wings, and in 
the greater breadth of the yellow oblique band ; the  band entire and termi- 
nating a t  the middle median branch, below which are two similar-coloured 
q o t s  ; a snlall pale patch before apex of the wing ; hindtuing pale cinnamon- 
brown broadly along outer border. Expanse 4.5 inches." 

A male specinlen of a Zeuxidia has recently been taken by  Captain 
C. T. Bingham i n  the  lower Thoungyeen forests which evidently belong3 
t o  this species, the male of which has not as yet been described. It differs 
from 2. amthyatus 6 on the forewing in having the lilac band extending 
to the hinder angle; and in the lrindwing in having the lilac patch 
extending from just above the third median nervule t o  the submedian 
nervure: instead of extending from just below the body t o  the fold 
between the second alld third median nervules. 
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Description, 8 ,  vppEnsmx velvety blackish brown, paler a t  the 
outer margin and glossed with purple about the disc of each wing ; fore- 
wing with a broad whitish purple transverse band suffused with darker 
purple a t  the edges and extending from the costa, where it is broadest, 
outside tlie cell to the hinder angle where i t  narrows to a point ; hindwing 
with the outer margiu broadly pale purple extending from the fold above 
tlie third median branch to the submedian nervure, the extreme margin 
and tail being brownish. UNDERBIDE bright golden brown, deepe~ing out- 
wards towards a narrow dark brown almost re,gdar line which crosaes 
both wing's just at the end of the discoidal cell from tlie 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. Pwawing with three 
lilac grey bars across the cell, and the tiansverse dark line outwardly and the 
costal half of the wing outaardly irregularly 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 nervules brown, witb a yellowish pupil and yellowish 
and narrow dark brown rings ; the other between the first and eecond median 
nervules dull yellow finely ringed witb 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 closely allied to the Sumatran 

2. amethyotur, but both are extremely rare, arid 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 numerous and valuable discoveries 
which we owe to Captain Bingham's careful research. 

6. T~AUMAXTIS LOUI~A,  Wood-Mason. 
The male of this species was described and figured by Mr. Wood- 

Mason in the Journ. A. 5. B., Vol. XLYII, part 11, p. 175 (1878), from 
two specimens in the Limborg collection, taken in Upper Tenasserim op 
the Taoo plateau at an elevation of 3,000 to 6,000 feet. Captain C. T. 
Bingham has recently captured a fine specitnen of the female, hitherto 
undacribed, in the lower Thoangyeeu forests which are also in Upper 
Tenasserim, and not far from the Taoo plateau but a t  a considerably lower 
elevation. 

T. Z o u b  9 differs from the figure of the male, in the following 
particulars. UPPERSIDE 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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t h e  forewing, a t  the  middle of the costd margin and outside the median 
t ransverse line and decreasing from i ts  costal end. The dusky tipping a t  
the apex also extends below the subcostal nervure. U a ~ ~ n s r n ~  with the 
fulvoua portions not luteous, but  strongly suffused with grey and altogether 
of a f a r  colder tone ; the hastate border spots of the upperside pale b u t  
perfectly distinct and complete ; hindwing with the outer submarginal 
lunula r  line obsolete, the inner one slender and irlcomplete, whereas in  t h e  
f igure of the male both these lunular lines are complete and prominent. 

Length of forewing 2.8 inches, whence expanse = 5.8 inches. 
The specimen from which the description is taken was captured between 

March  and May, exact date not recorded. It of course lacks the tuf t  of 
erectile hairs on the  hindwing which is preseut i n  the male. 

6. POLYOXMATUB RLLIEI, n. sp. 

Plate IX, fig. 4 8 .  

6 .  UPPERBTDE dark greyish black, the basal portion of both wings 
powdered with metallic greenish golden scales, the outer half with a bronzed 
&een ; Brewing  with a dark centered white spot a t  end of the cell, and 
a discal series of four prominent white spots ~ometirnes dark centred ; 
Hs'ndloing also with a white spot a t  end of the cel!, and a small white one 
above i t  near the costa ; a discal series of four white spots, corresponding 
with those on the forewing. 

U N D E ~ ~ I D E  creamy white, porewing brownish on the  disc with the  
outer margin broadly paler, the spots of the upper surface large, indistinct 
and paler still. Hindwing with the base metallic greenish golden deepen- 
ing  into brown up  t o  the  discal row of spots, the outer margin creamy 
white, the  spgts of the upperside large, indistinct, white. 

The female appear8 t o  differ in lacking the brilliant metallic scales. 
Expanse 0.9 t o  1.05 inches. 
The type specimen (which has been presented t o  t h e  Indian Museum) 

was taken on the  Shnch pass in Pangi, N.-W. Himalayas, a t  an elevation of 
14,000 feet above the  sea in  August by Mr. Robert Ellis, after whom I 
have named it. Several other specimens were taken a t  the  same time all 
corresponding with- the type specimen. Others were talten in Pangi in  
J u n e  a t  a n  elevation of 12,000 feet which have less of the  metallic sheen, 
and have t h e  white spots on the upperside considerably smaller; these 
latter evidently belong t o  the same species, but whether they are eerreonal 
or geogrmpliical varieties is uncertaiu. 
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Plate IF, fig. 5 8 .  
- 

6 . W i n p  above velvety brown, almost black in some specimens, paling 
at the outer margin broadly at tile apex and decreasing towards the hinder 
angle. Torcuring with four short stre.tks of powdery blue at the end of 
the cell, behind which are four loliger and narrower streaks toward the 
base, also a diecal series of eiglit bluish streaks increasing in length 
from the costa a id  each crteudi~lg from near the outside of the ceU to 
the edge of tlie paler outer border, the two lower streaks between the 
submedian and median nerrures, the remainder one between each pair of 
nervules. IZitcJrri~tg with a prominent submarginal row of pure white 
longitudii~al streaks one on each side of each nervule leaving a wide 
brown maqiu be-ond on which in some specimens indications of the 
continuation of the white streaks to the margin show through from the 
underside ; a rounded !ellow spot a t  the anal angle bordered inwadly by s 
blackish lunule. Bo.ly black, spotted with white. 

U-YDEBSIDE uniform p:~ler brown of the same tint as the margin on the 
npprside, the forewing unspotted except with faint tracm of whitish at 
the hinder angle ; hindicing with the row of ahite streaks aa on upperside 
but continued up to the margin, the yellow anal spot and black lunule aa 
om upperside and a round a h i b  spot at base above the costal nervure. 

h n g t h  of forewii~g 1-9 inches, whence erpanse = 3.9 inches. 
Habitat.-Cpper Tenasscrim. 
P. elam is closely allied to P. hclcibnii, Westwood, from Borneo, 

of which i t  may possibly be only a permanent geographical variety. It 
differs from P. hewitsonii in the prewnoe of the blue streaks on the forewing 
d i c h  ue visible more or less in all the tbiteen specimens examined, in  
=me very prominent in otllers parti~illy obsolete, but none ue without 
blue a t  the end of the cell and in the interspacu immediately beyond it. 
It also differs in the palrng of the mas in  of the forewing ; snd in the 
hindwing in the single row of prominent v l ~ i b  streaks. I t s  northern ally 
P. rlateri, Hewitson, differs in the shape of the forewings having them 
m w e r  and more acuminrte, and also eutirely lacks the white streaks 
on the npperside of the hinrlwing. In shape of this wing P. clarcs 
corresponds with P. hetrifsonii. 

Tlie difference between Assam sod Tenassrim species in regard to 
the absence or presence of white spots on the hindwing has curious 
pn l l e l s  among the Esplaras which are mimicked by thii  group of Papilio, 
X. &iw, Westwood, and E. bpi, Felder, from Arr~un lack the white 
border spots on the hindwing, while their repre%enhtives in Tenrsserim 
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E. Zimbwgi, Moore, and E. grotei, Felder, have the white spots promine~rtly . 
developed. 

F o u r  specimens were taken by Captain C. T .  Bingham on the Donat 
range i n  January. Three were taken by Captain C. H. E. Adamson in 
the Thonngyeen forests in February, and six in the same locality by Captain 
Bingham in May. 

8. P A P ~ I O  PAPOBE, Westwood. 

T h i s  species was described by Westwood in 1872 in the Trans. of 
the  Ent. Soc. Lond., with " habitat in India orientali," and no subsequent 
notice bas been recorded of its occurrence so far as I know. A specimen 
baa now been taken by Captain C. T. Bingham in Upper Tenasseiim, 
which satisfactorily establishes the cxact locality for this rare butterfly ; 
t he  capture was made in the Thoungyeen forests on the 12th March. 

It will be seen that the materials for the foregoing paper are almost 
entirely due to  the careful researches of Captain C. T. Bingham, whose 
investigations as an ornitllologist are already well known, and to whom I have 
been indebted for most valuable and generously rendered assistance in the 
getting together of data for the handbook of the "Butterflies of India,'' 
kc., tbe first part of which has been published ; Captain Bingl~am has 
succeeded during the past two seasons in capturing nearly every species 
formerly recorded from Tenasserim, besides numerous species and sexes of 
species new to science and some new to the Indian list, 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 a t  my disposal. 

EXPLANATIOX OF PLATE IT. 
Fig. 1. Mycalcsia rurkho, Dimhall, 8. 
Fig. 2. Zophasaa dura, rr 8 .  
Fig. 3. Eipparchio ahandura, ,, 9 . 
Fig. 4. Polyommatur slliai, ,, 8 .  
Fig. 6. Papilio elarm, 3,  3 
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(Gifh an amplr/iCotim O f  the t k - 7  of tC mlrtdor of o d l .  i. 
Ruminants.- By JOHJ COCXBFPJ, Ofy. 2 d  Aut. to Smp& Mior 
dImcum, &lnrl*r. 

cB..n Uuch 1889.1 

The +men exhibited to t h e  meeting is fnmtlet  of t h e  Hog-deer 
i n  which the  left born b abnormally developed ur in  a stag of t h e  ehphina 
group. The frontlet M r specimen that belonged to the  ASatic Society's 
collection and ir without history. There is, however, fair preaomptire 
evidence that  the horns belonged ta a feral a n i d .  &fare proceeding to 
any explanation of the variation a description is necessuy. 

T l ~ e  right horn is normal and measures 1-4. from burr to t i p  do* 
the  curve. The brow tine 3)*, the  external tine 5'. internal t ine 24'. 
Circumference a t  burr b f  of beam midway 2:. The  left horn bas five 
tir~en on it, as in a stag of ten, and the beam describes a sweeping c-e 
posteriorly. The burr and brow tines are normal, though t h e  latter ia 
sliglltly curved inwards ; an inch and a half further u p  the  beam is a tine 
measuring 34' in  length which I take to be representative of t h e  bez tine. 
T l ~ i a  tine, though otllerwise justly proportioned, is curved inwards and back- 
wards. Three and a quarter inches fur ther  up  the  beam ia a third snag 
mt.:~~uring 24' along the curve ; this snag though fiattened and distorted I 
take to be analogous to the royal tine. Lastly the t ip  is bifurcated, its 
appearance being that  of the sur-royal in  Cercur anadensir.  These snags 
are palmated and the inner furcation, which h a  lost its tip, grows parallel 
to the inner tine C on the opposite horn. 

Abnor~nalitiea in Cervine horns are not uncommon. Judge  Caton in 
his recent work "On the  Autelope and Deer of America" discusses the 
question and attributes these growths to accidental injury ta t h e  horn, 
wllile tender and growing. Admitting t h a t  the majority of abnormal horns 
come under tllis category, I am nevertlleless inclined to think t h a t  the 
specimen undcr review is to be otherwise explained. As a disciple of the , 
doctrine of evolution i t  appears to  me more rational to attribute t h e  con- 
dition of the It:-ft horn to reversion or atavism. The circumstance of the 
variation being unilateral does not  invalidate my hypothesis ; polpdactyliam, 
tho occurreuce of supernunlerary mamma?, and other phenomena of this 
nature being very frequently uuilateral. 

Tho h m  aro bloachod as if by oxposuw, and the poliah where d b l o  appoern 
tp mo rathor thut of o fund than domeetic animal. 
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The  fact, however, that  version to an extinct rncestor implies degra- 
dation in the Busin= ia I confess a difficulty. The Kusine type of antler 
prevailed in Pliocene times, and is a oomparatively elementary state. 
Nevertheless &rw dieranoe, whose antlers are de~cribed by Boyd Daw- 
kina ss c' so complicated as to defy description," existed during that epoch, 

The question of the atavism of these Hog-deer antlers is an important 
one, and as it is notoriously difficult to aasign a clear and true value to certain 
conditions which would entail the destruction of a fancied discovery, I 
shall first attempt to put in as strong a light as possible the opposite argu- 
ment to my view, viz, that the horne here described are accidents1 pro- 
ductions. 

It may be advanced: PirstZy, that of four of the so-called tines only 
one, the  bee, bears any resemblance to  a well formed tine, and the fact of 
its turning down a t  the tip seems to point to an inherent tendency which 
the inner tine has (in this species) of curving downwards ; that i t  is in fact 
nothing more tban the inner tine C arreated in its growth a t  the lower 
portion of the beam. 8econdly, that the so-called royal tine is on the 
inner aide of the beam. Finally that the terminal bifurcation is due to 
s law announced by myself further on, that dl terminal portionseare 
capable of furcation. Other abnormalities doubtless exist in private collec- 
tions of horns and t h b  paper, if i t  resulta in no further good, may possibly 
have the effect of leading to the description of some of thew. 

The evolution of antlere in Ruminants appears capable of being brought 
under a theory of development. The honour of being the firet to apply r 
definite law to the development of the horns of the OarviJm belongs to the 
late Prof. A. Garrod, who published a paper on the anatomy of the  
Ruminants in the Proceedings of the Zoologioal Sooiety for January 1877. 

Garrod's law may be most briefly stated in hie own words. " Whak 
may be called the typical antler is composed of o bifurcate beam, with s 
brow-antler epringing from the front of its b-I portion. These three 
p d  may be termed A, B, and C aa in the accompanying diagram (fig. 1.) 

"They occur, uncomplicated, in the genus B w ,  in 0. por+n, 0. alru 
and 0. alfradi (fig. 1). On the aeenmption that most of the complicated 
many-pointed antlers that occur are the result of the exaggerated develop- 
ment of one or other, or both of the extremities B and C, their specid 
features may be explained. For instance imagine both B and C bifurcate, 
-remaining of equal size, and we arrive at  the condition found in Uemw 
rdomburgki (fig. 2) .  0. duvam2Zi difEers in that  B is extm developed at 
the expense of C (fig. 8). ... ... Following out the ingenious hypotherb 
of M.r. Blyth, P. Z. S. 1867, p. 836, 0. sMi only sera in the still greater 
development of the anterior branchw of B (fig. 4). ...... I n  ~~w b, 
and in the species included in the genus Preudaoir ...... a ditferent cadi 

7 
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tion obtains, B being greatly reduced and C correepondingly enlarged 
(fig. 5). I n  the  Elaphine Deer this is carried further, t h e  continuation 
of the  beam C being divided terminally into many points (fig. 6). ...... 
With reference t o  the brow-antler A, it is evident that  i ts  duplication (the 
bez tine) is more associated with the actual size of the antlers than with 
any other peculiarity." (This last aesertion is by no means evident.) 

Although Prof. Oarrod's theory satisfactorily explains t h e  develapment 
of a large number of Cervine antlers, it is powerless t o  explain the horns of 
the  Elaphinca those of Eluphurua dauidianua, Cewblw, Gbassus, 4.e. 
It is apparent that  his so-called typical antler is already a complex organ 
possessing a s  i t  does 3 tines, while there are existing species of deer whose 
antlers never proceed beyond the condition of a simple spike, Coasvz~ r u f i 8  

for  example. It therefore appears more philosophical to  assume the typical 
antler t o  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 Qusr. Jour. of the Oeol. Society (Vol. SXXIV-Read 
19 th  Dec. 1877) " on the  history of the Deer of the European Miocene and 
Pliocene strata." The general conclusions he errived a t  regarding the 
palmnto!ogical history of the development of antlers are given below in an 
abstracted form. 
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c6 I n  the  mid-Miocene age, the cervine antler consisted of a simple 
forked crown only. I n  the Pliocene i t  becomes larger and longer and 
altogether mow complex, some forms, such as  the  (7ervu.u dicranwe of 
Nesti, being the most complicated antlers known either in the living or 
foasil state. These successive changes are analogous t o  those which are 
t o  be observed i n  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. 1881) he has repeated the  
eame generalization in slightly different language which I 'here quote, " I n  
other  words the development of antlers indicated a t  euccessive and widely 
aeparrted pages of the geological record is the same as that  observed i n  the. 
history of a single living species." 

Boyd Dawkins regards the  antlers of the extinct Procervulus, which is 
t h e  simplest type hitherto met fossil, as the starting point of the antlered 
ruminants both in the old and new worlils. But  the antlers in this genus 
mere more or less branched, and bearing the existing Coassus ru fm in  view, 
they can hardly be regarded as quite elementary. Considering the imperfect 
state of the Geological record it may be foretold that  an antlered ruminant 
with simple deciduous spikes for horns will yet be discovered fossil. 

Prof. Dawkins has not attempted t o  apply his theory t o  an explanation 
of the  horns of existing deer as  Garrod llad done, but Sir Vincent 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. 883, has fol- 
lowed Garrod's theory closely. 

There is therefore room for an amplification of Dawkins' phylogenetic 
law, which I would atate thus, a s  bearing .OD both extinct and existing 
cervines. 

The devebpment o f  the antlers of individwl upecies of cervines M 
0 reeapidulation of the history of the development of antlers in the group. 

I would assume the typical antler t o  be a simple spike, as in Coaesus 
rufus, capable of extensive furzation, reduplication, arrest and redundancy 
of growth in parts. 

I n  certain species the  terminal portions of the main stem, when the  
limit of length has been reached, have a tendency to develop an almost 
unlimited number of wags, possibly referable to  palmation of the horns in 
a n  extinct ancestor. This tendency is markedly manifest in  Cervus elaphw 
and Panotia eldi and in a lesser degree in  Rucervua.+ 

I shall take up the development of the horns of the Wapiti, &m 
cmadeneis, t o  illustrate my theory. 

Tho fine horns of Rucuuua duvaucelli figured by Blyth, P. Z 8.1867. fig. 3, ahon 
f ie  character, and aleo a tendency to palmation. Tho hornn are yet in tho Mufieam. 
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The growth of the mltlers in the Wapiti has been cuefuHy described 
by Judge Caton whose oboervations extended over a period of 16 g m  and 
included over 100 deer. 

The horns of the 1st year are usually spikes, a condition I illustrate by 
6g. 1. 

The aecond antlere have both brow and bee tines, this condition I 
therefore regard aa a double furcation, fig. 2. The third antlers almost 
invariably have the Royal tine, see fig. 3. The fourth and 6fth year may 
or may not produce the sur-royal, fig. 4. 

The horns of Cmvw elaphw and its numeroue races are, I consider, the 
moat difficult of comprehension in the whole group, and the above is I 
believe the first rational explanation of their development that h ~ s  as yet 
been offered. Uapreolur capea and Elaphwur dovidianus are both primi- 
tive types. In  these two genera the primary bifurcation takes place on 
the beam a t  some diatance from the burr. The development of the borns 
of Capredus offer so admirable an illstance of furcation from a simple 
beam, that the marvel is that the theory I have brought forward has not 
occurred to some one before. 

The horns of Elaphrcrus doaidianur which were a stumbling block to 
Prof. Garrod, who states that they were " quite beyond his comprehension," 
are w i l y  explained by the same theory. The primary furcation fakes 
place some distance up the beam, the forward branch (brow tine) subee- 
quently furcates again, while the posterior branch,which in the stag (Zlaphor) 
ban hitherto been considered the beam, remains simple tapering and pointed. 
It thus becomes obvious that superiority of growth in either the anterior 
or posterior branches of the primary furcation would constitute the main 
atem or beam. 

The tendency towards furcation of the anterior branch or brow tine is 
yet manifest in various existing corvines. 111 an extinct species of deer, 
Meyacsros hibernicus the brow tine was constantly furcate at the extremity, 
and a tendency to  this order of things is to  be obaerved throughout the 
Rusine family. I would in thie manner explain the studs and enage so 
commonly present in the brow tine of Aciu mnaulatw. I observe that it 
ex* in 8 out of 16 heads, and such beirrg the w e ,  it a p p m  doubtful 
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whether i t  should not be rather considered the normal condition, and the 
typical antler of Garrod the reverse. In the majority of instances there 
is a emall conical snaq a t  the base of the brow tine, but in more than one 
specimen there is a double snag, and in one of these specimens the anterior 
snag measures 3 i  inches in length. 

The extreme of this form of development is to be observed in Panolia 
sMi where the brow tine has commonly 3 snags (trifurcate). It is of less 
common occurrenca in Bucervua duvamlli, and in B. rchmbwgki exhibits 
t h e  mame type as in biegacsros, viz., a well marked furcation of the extre- 
m i t y  of the brow tine. R. r c h d u r g k i  has probably the moat exuberant 
horue of my existing carvine. 

The Sambar of India, Bwa ariototelis, can, as a rule, be distinguished 
from other races by the circumstance of the tines B and C being of nearly 
.equal length, and the posterior being set on immediately behind the other. 
It is thus in the same plane as the furcation at the brow. I n  the Assam 
a n d  Burmese races the outer tine B is, as a rule, longer than B which is 
set on the beam in a transverse direction pointing inwards and upwards. 
It thus approaches the horns of Ask porcinw. 1 would throw out the 
suggestion that  as both tllese animals frequent grass jungles, the more or 
less transverse direction of the posterior tine has been produced through 
t h e  resistance offered to  the growing horn by the grass and that this came 
operating similarly on both species through a series of generations haa 
resulted iu a permanence of the type. 

With reference to the horns of Panolio eZdi, an examination of a large 
series of horns in every stage of growth has convinced 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 i t  in any specimen I have seen. Horns 
of the 2nd yoar's growth are in the form of a C without the top stroke. 
The next stage is furcation of the anterior extremity. Mature horns of 
P. eMi often have as many as 9 or 10 small snags on the main beam, in 
addition to  a terminal furcation. 

This is particularly to be noticed in the Siamese race of brow-antlered 
deer named Csrour pkrtyctwoe by Gray. Good figures of these Siameso 
horns are given by Blyth, P. Z. 5. 1867, p. W. The palmation of the 
extremity is evident (hence the name), and the numerous snags are, I 
consider, of the nature of the spillers in D a m  and Abes. I cannot st 
present offer an explanation of these syillers beyond that already given. 
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VII1.-On the habits of a little kmwn Lizard, Brachysaura ornata.-By 
JOHH COCKBURN, 2nd Assistant to Superintendent Indian Mweum. 

[Received 26th January; Read 1st February.] 

BRACHYSAURA ORNATA. 

Blyth, J. A. S. B. Vol. XXV p. 418. 
Giinther, Reptiles of Brit. India, p. 161. 
Jerdon, P. A. S. B. 1870, p. 78. 
Stoliczka, P. A. S. B. 1872, p. 77. 
Very little is known of this lizard. It was originally described by 

Blgth in the J. A. S. B. Vol. L X V  from specimens procured by Dr. Jerdon 
a t  Saugar in Central India Dr. Giinther includes it in  a n  appendix t o  t h e  
Reptiles of British India, and remarks that  it is just possible tha t  th i s  
animal may be recognized when re-discovered, but from the  description 
alone it is impossible b characterize the new genus Brachysaura or ta fir its 
position in the family of the Agnmide. 

I n  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 tllis curious form had hitherto failed and " till some 
one with sufficient scientific proclivitias examines these districts we muat 
rest satisfied with our incomplete information." The type appears at this 
time t o  have been lost. I n  1872, five ~pecimens were procured in Kachh by 
tba t  enthusiastis ntrturalist Dr. Stoliczka, and described 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 t o  send more than twenty 
living specimens t o  the Zoological Gardens, Calcutta, as well as ~o present 
a series to  the Indian Museum. The results of my observations show how 
much of interest there may be in the life history of a small lizard. 

There are certain anomalous sexual cllaracters about this lizard, the 
femalea being larger than the males. The superiority of the  female in  size 
appears t o  occur irregularly throughout the province Sauropsida. The 
female of Bitana mirror is a third laigor than the male, but i n  Oalotar 
crersicolor the  reverse is the case. I n  Brachysaurn, wllicl~ is closely allied 
t o  Cblotes, not only is t h e  female larger, but she is normally more brilliantly 
coloured than t h e  male. Certain peculiarities i n  the  behaviour of the 
females leads me ta suspect tha t  they seek and attract the males. I n  more 
than  one instance I observed a female make decided advances towards 
a male. She sidled up  to him in a most insinuatirlg way, with a crouching 
wriggling motion and open jaws, and seized him by the nuchal crest. 

Dr. sh l iczka  P. A. S. B. 1872, p. 72 remarks that  the head-quartem 
of Brachyrnura appear to  be westward. This is not strictly correct, but 
even in ignorance of Sbliczka's paper I fell into a similar mistake and in a 
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letter to Dr. Anderson, wrote, " B .  m t n  appears to be essentially s 
Central Indian species. The black volcanic soil of these provinces seeme 
its peculiar habitat. I, however, once (in 1873), captured a pair on the 
north bank of the Jumna a t  Allahabad near the mouth of the Sussor 
Kuderee, Sitana is plentiful in this locality, but I never found another 
pair of Brochyuaurui. I t  is unknown in the Duab, and the probability is  
that  these individuals were the offspring of others brought down in some 
flood from Bundlekhand." It now appears likely that Brachydaurci omata 
will be found in arid tracts throughout the Gangetic provinces, from the 
confluence of the Jumna westward t o  the extreme limits of the Empire. 
It would appear t o  range with PsammophM comdanurur, and &tam mimr. 
Its southern limit beyond Saugar is yet unknown. 

There are several points in which my specimens appear to  differ from 
Dr. Stoliczka's and I have therefore described the lizard anew. 

Brachyuawa omata, Blyth, 8 .  A squat thick-set pot-bellied ground 
lizard, with a large head and short tail. Scales 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 inclining upwards in the direction of the costal cartilages on 
the ventral surface. Counted round the body a t  the 30th spine they are 65 
in number in an adult. From tlie 1st nuchal spine to  the extrelnity of the 
tail are 110 scales. 

A dorsal and nuchal crest 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 hiatus of 8 etrongly keeled scales, when the spines 
again occur. They are continued in the form of a strong median series of 
keels to the tips of the tail. . 

T o t 4  length. Head and body. Tail &om 
to centre of vent. centre of vent. 

8 6 )  3# 3+ 
9 64 8% 1% (Imperfect.) 
9 31'a 2-42. 

The fore limb when laid backwards reaches the inguinal region, and 
the hind limb laid forward extends to the angle of the loser jaw, all four 
limbs aro strongly keeled to the extremities of the digits. The keels 
are very strongly marked on the scales of the tail, so much 80 aa 
to impart t o  i t  a polygonal appearance in its lower half. They dimi- 
nish in a binumeral ratio from 12 in number a t  the basal half of the upper 
third, to 6 a t  the extremity. No preanal pores have been observed. 

Head large, with a prominent and overhanging superciliary ridge 
composed of 8 inflected scale4 counted between tho nostril and the posterior 
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margin of theorbit where it abruptly terminates. Nostril rouud, in 8 

single large inflated shield, its poeition being immediately above the 3rd 
12 R 12 and 4th labiala Labial formula, li 

The lips are thick and fleshy and there are two rows of sealee, similar 
ta the upper labials, covering the lip. Both upper and lower labiils a m  
perforated with pores varying from 1 to 6 in number on ecrch scale ; t h e  
loreal region also exhibits them pores. The upper surface of the hsrA 
requires minute description ; i t  is more or less covered with tuberculated .nd 
keeled wales. Beginning from the roetrum it will be eeen that the  4 th  
and 6fh d e e  on the mesial line from this shield rue tuberculated and 
enlarged into a rudimentary nasal appendage. The number of & in 
transverse aeries a t  this point are 2 on each side, or, including the tubercle, 
6 in all. I n  other specimens, particularly in females, this character may be 
described as a roeette-like group of tuberculated scales. These sealea are 
not so strongly marked in immature specimens. Posterior to this region 
are the convexly prominent superior surfaoes of the orbit, characterized 
by a deep menial groove, and also covered with enlarged tubercular ecnlee. 
I n  the centre of the vertical region, which may be defined by an imaginary 
line d r a m  across the head from the posterior termination of the super- 
ciliary ridges, is a large round scale with a central depression and white 
horny central point. %parated from it by a single ecale are two small 
conical isolated spines, and a few enlarged keeled scales. Further beyond, 
on the poeterior edge of the temporal region, are two groupe of spinea aa in 
Cbloter. Them groups are made up of from 6 to 7 elongate conical epinee, 
a central spine being always more developed than the others. There is one 
other character of importance in the head. This consiste of a ridged cheek 
piece of much enlarged and keeled scales which extends from below the 
hinder angle of the orbit to the tympanum. The number is not conetaut, 
and from 6 to 12 may sometimes be found. 

The normal colour of the females conaiats of various shaden of earthy 
brown, with three rows of rhomboidal or circular blotches-one median, 
which ia the largest and extends down the tail, and two lateralrows of 
smaller size. The blotches have a pale straw or f lesh-colod edging. 
Females taken under sexual excitement are either wholly crimson, or crimson, 
with the exception of the back, which is dusky olive. The gular fold in deep 
black. I n  this stege the female does not exhibit any markings or Notches 
whatever, and a t  the least pmvooatiou or excitement becomes quite crimeon. 
The prominent and pendulous abdomen in this wx is evidently couneod 
with the stowage of ova  

The males are normally of an uniform dusky brown. I n  this aex the 
blotelm are not w well mnrked as iu the female, ond much d r .  The 
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flesh-colonred edging might in them be rather describcd as an interrupted 
f lesh-colou~ line. The general colour arsimilates itself to the blaok cotton 
soil which this lizard particularly sfiects. I hsve never captured a male in 
the crimson state, but have observed that they can assume a faint rosy 
tinge and also a bright green. The males have a distinct physiognomy, 
slenderer bodies, but stouter limbs than the females. The tail ie bulbous 
and thick a t  the base, with the usual 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 distinctive 
masculine outline in the male. These notes on coloi~ration present the 
mxee in breeding livery, August and September. 

The tissue below the nuchal and dorsal crests would appear to be of an 
erectile nature. These crests I observed much developed in a male during a 
paroxysm of excitement when it acquired a distinctly archedoutline. Many 
of the females when captured were entirely scarlet and evidently under 
strong sexual excitement. Their behaviour is then remarkable and mod 
amusing. A female under these circumstances twirls the tail, i d a t a s  her 
gnlar sac, and gives the body a peculiar wriggle. 

Brachyuaura is a sluggish liiard. with a dull and heavy habit of bodp, 
and grows much larger than any specimerls I have sent to the Museum. 
Both B. m t a  and Sitana minor are ground lizards, but I have observed 
them hanging in an awkward fashion from nearly bare stalks 3b feet above 
ground. Though both frequent the open by choice, their holes are usually 
a t  the roots of a Spurgewort (Cblotropiu) or a Bair bush (Zizyphuu); a deser- 
ted rat burrow is often used. They do not seem to be very prolific, laying 
from eight to ten eggs, yet they are numerically abundant in certain 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 decidedly stupid. Large, 
and heavy specimens are hardly able to run, and in fact do not attempt it ; 
but if pressed show fight with open jaws, actually leaping a t  an offending 
object. It can give a sharp nip and holds ou like a bull dog. 

I am a t  a loss to conceive how Brachyuaura maintains itself in such 
numbers against the numerous predacious animals that prey on lizards. 
The genera Corvus, Miluus, Poliorniu, Herpastas, Pa lu ,  Oanis, Ptyua, Naja, 
Paranus and a host of other enemies all abound in the localities where i t  is 
found ; Oalotes and Uromastk are an important item in the food of them 
animals. Sitana I have often observed impnled on a thorn by a Laniw. 

The only explanation I can offer is, that it has some objectionable 
flavour or poisonous protective quality which renders it secure from attack. 
I was in hopes that the experiment of offering one to some Raptor would 
have been made a t  the Zoological W e n s  here, but the aubject seems to 
have escaped attention. I may mention thet the natives of Ban& firmly 

8 



believe tbis lizard to be poinonous and get oat of i tr  way a t  once ; I war 
also informed that if eaten they would produce insanity. The circumotanoe 
of its feeding with impunity on insects that are themselves protected in 
this way seems in favour of this theory. The contents of the stomach of 
one I killed on purpose were, (let), fragments of a small species of Jmlln; 
(and), one mal l  carnivorous beetle ; (8rd), fragments of other OolmptsrP. 
It is very easily kept alive, feeding readily on flies, gnreshoppere and  
beetles, and all kinds of stinking bugs. These bugs and Jdur have a p m  
tective odour, end I have found all birde reject them. 

When caught or frightened this lizard emits a short but not u n m u a i d  
squeak. The facully of voice has not been observed before in the Agcrmidcs. 
It appears to be nocturnal in its habits, and i t  is only in the evening, o r  
when their holes are flooded, that they are to be seen in numbem. 

IX.-ficond Lbt of Buttmjliss ta&m in SsSiEkim in Octobsr, 1882, with 
note8 on habile, &.-By Lronm DE NICE'VILLE. 

[Received 29th November ; read 6th Decemk, 181888.1 

I n  the second part of this Journal for 1881, vol. 1, p. 49, I contributed 
a list of the Butterflies taken by me during five days collecting at  differenb 
elevations in Sikkim in the month of October, and enumerated 129 speeiea 
This is but a very smd[ portion of the Khopaloceroua fanna to be met 
with even in one month in the vicinity of the Station of Darjiling, M I 
therein indicated, and IW the list that follows shews. The whole of the 
species now enumerated were not.taken by myself, as I wee accompanied 
on several occrreions by Mr. Otto Moller (an enthusiastic collector, who 
has most generously placed the whole of his extensive cellwtions of Sikkim 
Butterflies st Major Marshall's and my disposal for examination in the 
preparation of our work on " The Butterflies of India"), and a party of 
five Lepchas, who make what they can by catching insects and selling 
them to visitors. Thew men were very glad to sell us what we wanted of 
the specimens they caught at  a pice a piece ; especially 8s we told them that 
we required small epecies more especially, these latter, unless very brig& 
coloured, they never take any notice of. On two different days they took 
us to two parts of the same hill stream (" Jonr"), and shewed US their 
principal hunting grounds. These chiefly consist of open sandy spaces by 
the side of the stream whiah attract vast numbere of Butterflies to settle, 
and to suck up the moisture. I n  one place upon a large flattish stone 
near the middle of the etreanr, the men had put eome sand and kept it 



watered, and i t  was surprising the nnmben of Butterflies that aame to  
their ' t rap'  md were caught. Judging from what I there saw, I sm of 
opinion t h a t  nearly d l  6he Butterfliee which are bought from the common 
Lepcha boxer a t  Dmrjiling are caught in this way, and in the low valleys 
averaging perhaps 2,000 feet elevation above the see. Here Butterfliee 
in immenoe variety literally swarm, and in one fine day a man oan easily 
fill a box with large and showy species. 

F o r  facility of reference I have repeated, with the addition of an 
Irrrferisk, the names of all the speoiea given in my first paper which 
we did  not meet with on this trip, commencing the numbering of the 
fresh epecies at  130. The latter were all taken between tbe elevations of 
.about 4,001) and 2,000 feet above bhe sea. The species that were met with 
on th is  as well aa on the firat ocoasion have no number prefixed. 

LEPIDOPTERA RHOPALOCERA. 

Family NY M P U I D & .  
Subfamily D A A A ~ ~ .  

Danak ( Parantima) aglea, Cramer. 
130. Danair (Ukduga) fytia, Gray. 

Danaio (Uadqa)  melanew, Cramer. 
Danais (Tiumala) septentrionis, Butler. 

I n  the neighbourhood of Calcuth D .  limniace alone occurs, in Sikkim 
it is replaced by D.  seplentrionie, but at  Simla and in the neighbouring 
hills and in many other localities botli species occur together. 

4. "Danais (Salatura and Limnas) ch?ysippus, Linnaeus. 
5. Danair (8alatura) genulia, Cramer. 

This ia the D .  plexippws of my former list. 
131. Euplma (8nlpinx) rogenhoferi, Felder. 
One male orlly of this rare Butterfly was caught by a Lepcha. 
132. Zuplasa (Salpinx) rhdzmanthus, Febricius. 
One male only a t  2,000 feet. 

Euptasa (Depsichrois) midamw, Linnseus. 
+Euplmo core, Cramer. 

133. Euplcea (Stictoplm) hop&, Felder. 
One female was taken by a Lepcha. I t  is by no means a common 

Sikkirn butterfly. 

Subfamily SATPBIR~L 

184. Anadebir hivnachala, Moore. 
Not very common in deep foreet. 

kfycaleoio (Qwerir) gopa, Felder. 
dfyoalsoir (Virapa) mmiar, Hewitaon. 
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135. MycaIssis (Orsokirena) rtsnska, Moore. 
Two males only. 
136. Mycaleeis (Oalyrisme) perrcus, Fabricius. 
A single male. It is evidently rare in Sikkim, Mr. Ot to Miiller haa 

taken hundreds ofthe variety H. aioalo, but only a few of the true 
M. permam. The latter is a t  once known by the rounded apex t o  the 
forewings. 

Mycalesis (Calyasme) pe ram,  var. &a&, Moore. 
Common everywhere amongst trees and bushes. The marltinge on the 

underaide are infinitely variable, but the '' sharply angled, almost pointed, 
apex of the forewing" (Elwes, Proc. Zool. Soc. Lond., 1882. p. 406) d b  
tinguish it from the preceding. 

Mycaleab (Somanta) ~nolnara, Moore. 
Not uncommon amongst bushes and undergrowth. 

Lathe kanea, Moore. 
Both eexes, males not uncommon, one female only. 

+Letha mekara, Moore. 
Leths clndica, Moore. 

Both sexes in forest. 
+Lathe s m p a ,  Fabricius. 
&the rohria, Fabriciua. 

Males common everywhere, females less 80. 

137. Lethe (Taneima) verma, Kollra. 
Far less common than the preceding. Occurs in the same locditiea 

Lethe a'donis, Hewitson. 
Common at  about 8,000 feet elevation, not seen much lower. 

Neope bhadm, Moore. 
Ppthin~a philomela, Johanssen. 
Ypthima rakra, Moore. 
Ypthima nareda, Hewitson. 
+Zipaetk ecy lax, Hew it son. 

138. Melanitir bda, Linnreus. 
One example a t  2,000 feet elevation 
139. Melanitiu ismsns, Cramer. 
Common in foreet. 
140. Melanitis zitenitu, Herbet. 
Common at low elevations. 

Subfamily E L Y ~ ~ A I .  
Blyntniau uudulorir, Dru ry. 

141. Elynmicrx Isucoymn, Qodart. 
Common around villages at about 2,000 feet elevation. 

Dyctir palne, Westwood. 



142. Dyctis uarudeua, Moore. 
One male a t  a low elevation. 

I Subfamily MOBPHIXI. 
143. Diacophora tultia, Cramer. 

Discophora celinde, Stoll. 

I l?4aumantir diorss, Doubleday. 

Subfamily A a ~ z m a .  
Parsba vesta, Fabricius. 

This ie the A c r ( ~ a  verta of my former paper. 

Subfamily N Y M P U ~ ~ .  
Oetho&a liiblis, Drury. 
Oethosiu cyane, Drury. 

Not nearly as common as 0. bibliu. 
Oirrhochroa aorir, Doubleday, Hewitson. 
Cirrhochroa mithila, Moore. 
Cynthia mota, Fabricius. 

144. Argynnie (Acidatia) niphe, Linnleua. 
Common a t  about 4,000 feet elevation. 

Bymbrenthio hippoolus, Cramer. 
Very common. It is one of the oomparatively few butterflies that  

live amongst the tea, to be accountedfor probably by its food-plant (nettle) 
growing there more commonly than in uncultivated ground. 

145. h'ymbrenthia hypaelis, Godart. 
Both eexes taken, but i t  is not nearly aa commonly met with 8s 

B. hippocl~s. Mr. Moore has described two allied forlns from Sikkim, 
8. niphunch (P. Z. S., 1872, p. 6691, and 8. cotanda (P. Z. S., 18741, p. 569, 

Ixvi, fig. 9 8 ) .  The examples referred to above an L?. liyprelis are pro- 
bably 9: cotanda. 

146. Panersa oLaronia, Drury. 
A single male was taken by Mr. Miiller a t  about 2,000 feet elevation. 
147. Vanessa cauohmirmn, Kollar. 
Very common in the tea-gardens. 

Pyramsis indica, Herbst. 
Junonia lemoriaa, Linnmus. 
+Junonia laomsdia, Linnseus. 
+Junonia arterie, Linnaeuo. 
Prsois iphita, Cramer. 

Common. I recorded this species under the genus J w n i a  in my - 
former paper. 

Pseudergolis wedah, Kollar. 



L. de Nidville--8udOnd Lul of BUt tdMI  [NO. 8, 

This is the Precie ve& of my firat paper. 
Eallima inachie, Boiduval. 

148. Doleaciraltia biroltide, Cramer. 
Innsus. Ergolis h a h e ,  L' 

@restis thyodamas, Boiduval. 
Oyreatis &a, Doubleday, Hewitson. 
rStiboehwnn nicea, Gray. 
Hertina IIMM, 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 collection. Oar 
largest 8 meaeures 3.7 inches in expanw, this 9 is half an inch (4.2) larger. 
The wings are broader, and the ferruginoue outer margin of the upper and 
undersides of the hindwing lack the series of very dark bmwn lunulee 
between the nervules which are present in the male. 

189. Heatina purrimilir, Westwood. 
One male only at  a low elevation. 
160. Ewipue chnmommce, Wood-Mason. 
One fresh female taken, which agrees with the type specimen described 

in the J. A. 8. B., vol. 1, pt. 2, p. 273, pl. iv, 6g. 4, ( l m l ) ,  from Shillong. 
X m p w  h2itk8tW, Doubleday, Hewitson. 

Males only seen. 
Lebadsa Mmene, Doubleday, Hewitson. 
Limenitu pro&, Cramer. 
.&knitis darma, Doabledey, Hewiteon. 
Ruhi~da  hordonia, Stall. 

The Neptis hordonia of my former list. 
151. Neptia miah, Moore. 
Not rare at low elevations. I took it settled to drink on damp and. 
162. Neptw radha, Moore. 
One very worn male at about 8,000 feet elevation. 

+Ntptis virq'a, Moore. 
Neptis varmona, Moore. 

One male. This agreea with the specimen I named N. -8 in my 
former list and which I subsequently eent to Mr. Moore for correet identi- 
fication. I t  was returned with " ? uammona" placed on a ticket beneath it. 
The underside is bright ochreou a, with the white b n d s  and spots clearly 
defined outwardly with black. 

Neptis m d e s ,  Moore. 
These specimens have been named by Mr. Moore. Tbey are smaller 

than N. v a m a ,  the underside is dark tawny, not ochreone, the bands an, 
-rower and the ~pob more separated. The dark edgings to the opota and 
bands are leas prominent owing to the ground-colour being much darker. 
One of the specimens is the N q t i r  amha of my former list. 
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153. Nkptis ooma, Moore. 
T h e  Sikkim specimens named by Mr. Moore have the streak in the cell 

on the  upperside of the forewing very narrow, 8e also is the spot beyond 
it, t he  diwal series of spote on that wing small, rounded and well separated ; 
underside tawny, not so deep a ahade as in N. m ~ h ,  the bands and spots 
not outwardly defined with black. 

N q t i r  ruwrta, 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 i t  
being wider, as also is the anterior band on the hindwing. The ban& and 
spots on the underside are slightly defined with black. 

154. Nept-M nandina, Moore. 
Several specimens a t  low elevations. 

N y t k  cnrliea, Moore. 
Mr. Moore baa confirmed my identifioation of the epecimens of this 

rpeoies I took in Sikkim. It may perhap be best identified by noticing 
tha t  only the discal band on the uppereide i s  pure white, all the other 
markinge are more or less eullied, the discoidal streak is narrow and 
hardly separated from the triangular spot beyond it, and the submarginal 
waved lines are very distinot in the forewing. Underside tawny, markinp 
undefined with black. 

155. N i t G  vikaai, Horsfield. 
One specimen at  2,000 feet. 
156. Nqptis columella, Cramer. 
Two females at  lo* elevation. 

Athyma IsuoothoL;, Linnlem. 
d l lyma relenoplora, Kollar. 

Males common, one $ (= A. bahukr, Moore) only observed. 
157. dthyma zeroca, Moore. 
Males aa common ae A. relenophol.rr. The female haa yet to be dis- 

oovered. It will probably differ from the female of the preceding speoiee 
in having the streak in the cell of the forewing undevided. 

Athyma inara, Doubleday, Hewitson. 
Both sexea taken at  low elevations. 

*dthyma m a h a ,  Moore. 
168. Athyma cama, Moore. 
Both sexes taken. 
169. Athyma chwana, Moore. 
A single specimen of this rare epecies woe taken by a Lepchs 
160. &thalia yam&, Moore. 
161. Euthalia lubsfltini%, Cramer. 
A single female Bt 2,000 feet elevation. 
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Eutial ia keaaw, Moore. 
*Euthalia sananda, Moore. 
Euthalia apiadeu, M6n6tri6s. 

Note. The three last species appeared in my former lief nnder the 
genus Adoliau. 

37. Rohana p a y w t b ,  Westwood. 
Males common. Rohuna is a new genus lately defined by Moore in 

his " Lepidoptera of Ceylon." The species formerly appeared under the 
geuus Apatura. 

162. Apatura namouna, Doubleday. 
Males not uncommon below 8,000 feet elevation. 
163. Apotwa bolina, Linnaeus. 
Very oommon, but all the examples taken were much worn. 
164. Scphiw chandra, Moore. 
One female only was taken by s Lepcha. The female of 8. cdand~a 

bee never been described I believe. I t  differs from the male in the outer 
margin of the forewing being far less emargiuabe, in the male it is deeply 
incised between the lower discoidal and third median nervules. The 
bindwing is also broader and far lean denticulate. On the upperside the  
rich orange colour oE the male has entirely disappeared except the spot in  
the cell of the forewing, which however is mucli reduced in size. Beyond 
the cell in that wing in the Sikkim specimen above referred to, but hardly 
observable in anotlier Sikkim example and one from Nepal both in the 
Museum collection, there are four longitudinal white streaks between the 
nervules, decreasing rapidly from the anterior one placed between the 
costal nervure and upper discoidal nervule and the posterior one between 
the third and second median nervules. The discal white spots in the 
male are smaller in the female, the anterior ones whitish, the posterior 
bright steel-blue. There are also other similarly coloured spota and 
streaks between the nervules just beyond the cell and below it. In  the 
bindwing 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 fiteel-blue. I n  the Nepal speciinen 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 rouud orange spot 
on the middle of the costa and a similar one in the cell, the submarginal 
spots are yellowish and all the steel-blue markings of &he upperside much 
paler. 

In  8. dichrw, the North-West Himalayan representative of 8. cham- 
dra, there is hardly any sexual differentiation. 

165. Dichorragiu nmimachus, Boisduval. 
One male st 2,000 feet elevation. 



taken in Sikkim i n  Oetobsr. 

Eulepir athamar, Drury. 
Both sexes of tlie pale greenish-white (almost pure white), and males 

of the  sapgreen variety were tnken. The  latter is by far t h e  comm.onest 
form of this species, but  both ocour in  the same localitiee and are equally 

I part id  t o  sucking u p  the moisture from damp sand. 
i Har id ra  polyxuna, Cramer. 

Numerous varieties taken. They have the  same habits as  the pre- 
ceding species bu t  are seldom found but a t  low elevations, while E. athamar 
occi~ra u p  t o  6,000 feet elevation to my knowledge. These two last species 
appeared in my former list under the generic name NympLZn, but 
Mr. Moore has lately made new genera for their reception. 

Family LEMONIIDE. 

Subfamily N E M E O B ~ ~ .  

h e r o s  jegyas, Cramer. 
Common everywhere. As far  as  m y  personal knowleJge goes all the 

rpecies contained in the subfamily Nemeobiincs (apud Kirby) have a quick 
flight, bu t  only for a short distance, when they settle usually on the  upper 
surface of leaves with wings half open, often i n  the shade, and frequently 
walk over and about the leaf, a habit 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 ouida, Moore. 

Family LYCBNIDI.  
166. Spalgis q i u s ,  Westwood. 
Both sexes a t  low elevation in forest. 
167. Pithecopu irylm, Fabricius. 
Females only a t  low elevations in deep forest. Tbey agree with 

H o r d e l d ' ~  description of the  species rather than with P. dharina, Moore, 
from Ceylon, o r  P. zalmora, Butler, recorded from the N.-W. Himalayas. 

Curelis bulir, Doubleday, Hewitmn. 
Common a t  low elevation. 

Cyaniris p w p ,  Horsfield. 
The Lampidas pwpa of my first list. 
168. Niphanda tessellaia, Moore. 
One female a t  about 1,500 feet elevation. It is rather smaller than 

the  specimen described by Mr. Moore from Penang, and the upperside is 
entirely ungloseed mittl blue. 

169. Zizera ma&a, gollar.  
Common a m o ~  rase from 1,600 to 4,000 feet elevation. 

9 886 g 
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aZixcra rangrcr, Moore. 
The Polyommatus s a y r a  of my former paper. 

*Oastaliua roeinrota, Pabricius. 
Placed under the genus LnmpiJe8 in my former paper. 

Omtalius a'ecidin, Hewitson. 
Placed under Lampidea previously. 

Eueres pawhasiw, Fabricius. 
Placed under Lampides previously. 
170. Jam ides bochus, Cramer. 
One male a t  3,000 feet elevation. 

Lycmnesthea bengalensis, Moore. 
Placed under Peeudodipsaa in former list. 
171. Lycmneethes lycmnino, Felder. 
Two males, agreeing with the description of the species by Mr. Moore 

in his Le~idoptera of Ceylon," page 87, escept in the absence on the 
upperside of the hindwing of the " indistinct dusky spob with whitish 
outer border from anal angle." 

172. Nrrcaduba mocrophthalm, Felder. 
One male a t  low elevation. 

Nacaduba ardates, Moore. . 
This species appeared under the genus Lampidw in my former list. 

+Cadochysopa airabo, Pabricius. 
The Lampides kandarpa of my former paper. 
173. Catoch ysops pandaoa, Horsfield. 
At low elevation. 
174. Polyonrmatus beticue, Linnseus. 
Common a t  low elevations. 

Lompides celinnw, Fabricius. 
 omp pities elpis, Qodart. 
Lampidea' malaya, Horsfield. 
Ilerda epicler, Godart. 
+Ilerdu androclea, Doubleday, Hewitson. 

175. Ilerda bmhma, Moore. 
Both sexes common from 4,000 to  5,000 feet elevation. The female 

differs from the male in having none of the brilliant gold colour on the 
upperside, but has an oblong patch of orange on the disc of the forewing. 
Underside as in male. 

176. Hornga cininta, Hewitson. 
One male a t  1,500 feet elevation. 

'Deudoriz petoairie, EIewitson. 
177. Firacholn perse, Hewitson. 
A single female was taken by a Lepcha. 



1882.1 taken in 8ikkim i n  Octoisr. 

178. Aphnmus lohita, Horsfield. 
One male a t  low ebvation. 

+Aphnmw syama, Horsfield. 
179. Camena etesia, Hewitson. 
One male was taken a t  1,500 feet elevation sucking up moisture on 

damp aand on the brink of a mountain stream. 
Hypolyecena ey lus ,  Godart. 

180. H y p o l y e ~ n a  othona, Hewitson. 
One male taken on the banks of a stream suoking up  moisture from 

wet sand. 
Hypolycceno etoluu, Fabricius. 

Both sexes taken. Common a t  about 2,000 feet elevation. 
181. lolaus anyeie, Hewitson. 
One male taken by a Lepcha a t  low elevation. 
182. Oheritra acte, Moore. 
One female a t  about 3,000 feet elevation. 
183. L o m r a  atymnw, Cramer. 
Corndon amongst c lu~nps  of bamboos. 

Surendra quercetorum, Moore. 
Nilasam cenlaurw, Fabricius. 

Common. This species appeared in my first l it  under the 
name Arhopala. 

184. Nilasera eumolphua, Cramer. 
One male taken by a Lepcba. 
185. dmblypodia paraganeaa, n. sp. 

(Amblypodio ganera, Hewitson, me Moore.) 
I propose the name paraganesa for the species figured by Hewitson i n  

his "Cat. Lycccnida Brit. Mus., pl. vii, fig. 72, uuder the nilme ganeua, 8s 
it differs entirely from the A. ganem 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 a t  about 3,000 feet elevation. 

Family PAPILIONJDE. 
a Subfamily PIEBINB. 

+Nychitona xiphia, Fatricius. 
The Pont ia  xiphia of my first list. 

Teriaa hecabe, Linnzus. 
186. Teriaa harinn, Horsfield. 
187. Calopui2ia ctrtilln, Crumer. 
188. Otrtopuilia crocale, Cramer. 

Gbtopailia pyranthe, Linnaeus. 
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Ixiaa eoippe, Drury. 
H e b m o i a  glaucippe, Linnaeus. 
l p p i a s  h@po, Cramer. 
Oatophnga irrdra, Moore. 

The %chyris indra of my former list. 
Huphina nndina, Lucrs. 

The P i e t i s  nadina of my first list. 
Huphina nerissa, Pebrieius. 

Papilio amarmq Cnrmer, pl. xliv, Q. A, 8 .  
This is the PierM neriera oE my former list. 

Manckiuns canidin, Sparrman. 
Common amongot gnrde~is a t  about 4,000 feet elevation. Previously 

recorded under t h e  genus P i s ~ i s .  
Nepheronia avatar, Moore. 

The Eronia avatar of my first list. 
Delias pauithoi;, Liunreus. 

189. Delias thysbe, Cramer. 
Delias agostina, Hewitson. 

190. I'rioneris thesfylis, ~ o u l l e d a ~ .  
191. Dercas verhuellii, V R I ~  der Hoerun. 
One male only w w  taken by a Lepcba. 

Subfamily PAPILTOXTNB. 
Papilw (Ornithoptern) pompeus, Crmner. 

Not  uncommon a t  low elevations. 
IPap i l io  (Byrrsa) philoxenus, Gmy. 

Gray first named this species, not Westaood as  stated in my first 
paper, though the latter figured it. 

192. Papil io  (Byasa)  dasaraih, Moore. 
Frequeutly seen sailing over the tea gardens. 

Papilio (Achillides) paris, L i n n ~ u s .  
Papil io  (Dalchina) sarpedon, Linnreus. 
Papil io  ( Z d i d e s )  agamemnon, Linnieus. 

193. Papilio (Orpheides) e r i t h i u s ,  Cramer. 
Papilio (Charus) helenw, L i n n m .  
Papilio (Laerl ias)  polytes, J ~l~lnaeus. ' 

Papilio (&Ienelaides) aristolochice, Fabiicius. 
Papil io  ( I l iades)  androgers, Cramer. 
Papilw as twwn,  Westwood. 

Family HESPERIIDB. 
194. CAoqes h i m ,  Moore. - 
Common at low elevations. 
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1882.1 taken in S ikk in  i n  October. 

.Cfiwrpsr b m j m  ini, Qubrin. 
Whoaspa  a m r a ,  Moore. 

. Theee two last species were placed under Irmme in my first list. 
195. H a m  badra, Moore. 
At low elevations. 

Astictqtsrur dwcler, Moore. 
196. Telegonur lhraz, Linnseus . 
One specimen was taken by a Lepch. 
197. B a h  oc&, Hewitaon. 
One pair taken a t  a low elevation. 

bluartua altola, Hewitaon. 
The Harpsria eltola of my first paper. 
198. BmPw boom, Moore. 
Common. 

P a r n m  colaaa, Moore. 
This is the Hsrpsria chaya of my first list. 

Dlicota bambwm, Moore. 
The Pamphila a l r g k  of my first paper. 

P a d r a m  dara, Kollar . - 
The Pamphila maws of my firet paper. 

.Padraona gola, Moore. 
The Pamphila gala of my first paper. 

P HaIpe ~cemo, Hewitson. 
P Hatps homoleu, Hewitson. 

My Sikkim specimens agree exactly with the figure and dewription of 
tlh species, the type of which came from Singapore. It is the Hsrpurilla 
Zutsupumrur of my first list. 

5 g i a d u  maaka,  Moore. 
Common at  low elevations. This speciea appeared under the genus 

Pterygorpidea in my first list. 
199. figicrda gana, Moore. 

b t n t g u a  dasahara, Noore. 
The l'bgiader dauahura of my first list. 
200. U h p a r  fo lw,  Cramer. 
One male a t  a low elevation. 

Plsrwnsu+lr alyror, Moore. 
Plm'oneurrr rumilra, Moore. 

201. ? Imtsinon oephulo, Hewitson. 
Two males taken a t  a low elevation. Flight very ewift, but wttlee 

frequently on an outer leaf of a bush. 
202. Parnam rna-ir, Wood-Mason and de Niodville. 
This species a fully described hereafter, but it may be briefly 
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characterid as follows :-Forewing with ten spots (sometimes eleven i n  
the female), uiz., two oblong a t  the end of the cell, disjunct in the male, 
but connected a t  their inner and opposite ends in the female, three apical, 
and five discal in the male (sometimes six in the female) forming an oblique 

. series extending from the submedian nervure to  the discoidal nervule in t h e  
male (but sometimes to the subcostal nervure or first diioidal nervule in 
the female) of which spots the first is subtriangular, tiouches the submedian 
nervure and is subequal to the fourth, the second in the same apace with 
the first, is equal to the first subapical, and lies close to, but does not touch, 
the first median nervule, the third the largeat of all, ie equal to or rather 
larger than the first and fourth put together, and mute angled a t  its outer 
end, the fourth is rhomboidal, the fifth rather larger than the mcond and t h e  
sixth sometimes present in the female is shaped somewhat like one of t h e  
strokes of a eootion sign (8). Hindwing above with a small oval Tical  
spot sometimes accompanied by a very minute dot in front of the third 
median nervule. On the underside of this wing there are four or five discal 
spots. Wings above and below rioh dark vandyke brown, the spots lustrous, 
semitransparent white. Expanse 2.2 to 2-41 inchea 

NisioMdeu raloala, Moore. 
203. Thanaor stigmata, Moore. 
One female a t  8,000 feet elevation. 

+8atarupn bhagava, Moore. 
*P Heqs+ia rsnmmora, Moore. 

Since the publication of my first paper, Mr. Moore in his " Lepidoptera 
of Ceylon" and elsewhere has defined many new genera end altered the 
synonomy of several species, all of which I have teutatively adopted here- 
This will account for the frequent chal~ges in nomenclature that I have 
been obliged to make in this list. 
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=-A new Specicl of Hipparchia (Lepidoptera Khopalocera) .fmm the 
N. W. Hiinnlayas.-By MAJOU G). F. L. MARSUALL, K. E. 

[Received 12th December 1882 ; Bead January Sr& 1883.1 

Hipparchia diqnn, sp, n. 
UPPEBSIDE brown, with a b r o d  well defined subrnnrginal fulvous 

band beariug a single eubapical black spot on the forewing and none on 
t h e  hindwing; the bawl outwardly defined by a dark lunulate line, and 
fur ther  removed from the margin than in any other Indian H+parch&, 
leaving a broader brown border to the wing. Uaosnvro~ forewing ful- 
vow, the band of the upperside outwardly distinctly defined by a dark 
dentate  line, inwardly faintly defined except near the  costa, ochreous a t  
t h e  costa and inner margins; the black subapical spot of the upperside 
b u t  wit11 a distinct 'white pupil ; the inner margin dark brown, the o u b r  
and  costal margins very pale brown, mottled throughout with dark brown, 
and on the costa with irregular brown stria,  extellding into the  cell. 
Bindwing pale whitish brown clouded with brown and mottled throughout 
with darker brown; the band of the upperside but  inwardly whitish, 
outwnrdly clouded with brown, and defiued on both sides by dark dentate 
lines; also a subbasal dark line between which and the band the  ground 
colom is darker, forming an inner dark band. 

This epecies waa found by Major J. Biddulph on the Sbandur plateau 
i n  Northern Kashmir and only two specimens were taken, both femalea. 

This makea the  tenth species of the  genus known t o  occur in the 
N. W. Himalayas ; and stlangely enough out of the ten, in four case8 

10 
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only the  females are known, and in the  5f th the male hae only recently 
been discovered. 

XI.-No. 2. Notes on and Drawings of the animnia of various Indinn 
Land Mollusca (Pulmonifera).-By LT.-COL. H. H. GOD\VIN-AUBT&PI, 
F.R.S . ,F .Z .S . ,8 ic .  

(With Plate V.) 
[Received December lSth, 1882 ;-Read January 3rd, 1883.1 

I n  continuation of a former contribution, I now forward anot.11er 
lithographed Plate from the  original Drawings left t o  us by Ferd. 
Stoliczka. I only t rust  tha t  they rnay lead some of our members t o  look 
more closely a t  the animals of the Land Shells of their districts, or collect 
them in spirits for the Museum in Calcutta, where they are sure t o  be 
sooner or later fully examined and described. I n  some.parts of the coun- 
t ry,  and particularly during tlle rains, they may be found with very l i t t le  
eearch. The Slugs are quite unknown from many parts of India. 

One object in publishing these drawings is t o  bring about a more 
natural and accurate classification of the Indian Helicidcz, and I mould 
here refer t o  Mr. W. T. Blanford's continuation of the " Contributio~ls 

I 

t o  Indian Malacology" No. XII.+ All Indian conchologists will be glad 
t o  peruse it ,  for no one possesses greater knowledge of the subject, t h a n  
the  author of tha t  work, and I trust i t  will be followed by other parts ; 
i t  carries me back t o  the time when I first collected for  him, Henry Blan- 
ford and Ber'd. Stoliczkn, and the many pleasant hours ptused in their 
society. I quite agree with what Mr. Blar~ford has written concerning 
classification in pages 184 and 185, particulnrly as to tlle importance of 
the sections Helicarwn, Macrochlamye, Ariophanta, Euplecta, kc. The 
rules of Nomenclature must be adhered t o  quite as much in Conchology as 
in other branches of Natural History. The genus Ariophantn was created 
in 1829, vide my last paper in this Journal, and therefore it takes prece- 
dence of Nanina by 5 years. and oan be used exactly in the same sense ao 
Nmina ,  which, ae Mr. Blanford truly remarks, " i s  utterly bad, it offends 
"every law, the name had been previously used by Risso, the type is  t h e  
" same as  that  of Benson's genus, biacvochlarnys, and the term is  objec-. 
"tionable on account of i ts  signification." I aln inclined therefore to 
adopt i t  for all species that  up to the present time are known only super- 
ficially, (1) by the shell, arid (2) the animal possessing a mucous g landa t  the 
extremity of the foot. Ariophnnta will eventually, when the anatomy of 
all are known, and their sub-generic value established, be retaiued for  A. 
Zcsoipu, and i t s  alliee. 

+ J. A. 8. B., Vol. XLIX, Part 11, p. 181. 
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OXYTE~ BLANFOBDI. TheoLald. Plate V, fig. 1. 
lJ)arjiling] (BtoL MY. drawing. No. 47.) 

Vide Nevill's Handlist (1878) p. 48. No. 265, as Hemiplecta ? 
For notes on this genus vide last paper, J. A. S. B. Vol. XLI& 1880, 

p. 151. 
OXYTE~,  K o o m a ~ a s r s  (Juv. ?) W. Blf. Plate V, fig. 2. 

[ P Young Hundsrunsis.] Stol. MS. Drawings, fig. 4. 

" Botanical Gardens, Calcutta." 
" Dull white, pinkish on neck and end of foot, small horn, sole not 

furrowed" (Stol.). 
Nanina Koondaemis, W. Blf. J. A. S. B. (1870), p. 16, Plate 111, fig 

12. from Sispara in Koonda Hills. South India. The young specimen now 
figured is referred to, aa probably imported with plants from South India. 
It is  said to  be allied to  N. indica, Pfr. and IK Shaplayi, Pfr. I would remark 
tha t  this species measures when fully grown 25.0 mm, in major diam. 
The drawing which is natural 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. It has more the appearance of young ierruk,  Bs. a Khsei 
Hil l  form. 

MACEOCHLAMY s TUQUEIUM, Bs. 

" !Lbgurium, Be." Plate V, fig. 4. 

[" Da rjiling." (Stol).] flg. 22 of MSS. Drawings. 

I n  pencil by Q. Nevill. " Rotula fide Stol." 
Nevill's Handlist (1878) p. 30, No. 94, as Nanina. The animal ir 

described from this drawing as followe : " 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 
t o  see either of the shell lobes. A specimen of tugurium, from Darjiling in 
spirit given me by Mr. W. T. Blanford, proved to belong to ilfacrochk- 
mys. Fig. 46  of these drawings, would represent this species, for the shell 
lobes are delineated. Mr. Nevill has written over this mainwaringiana in  
pencil; i t  is very different from fig. 21, also bearing this MS. title. 

BEN~ONIA (?) M A I N W A E ~ ~ ~ I ,  Q. Nevill, MS. 
Plate V, fig. 3. 

L'' Dejiling, lulrica ?" (Stol.)] fig. 21 of the MS. Drawinga 

This is the speciee referred t o  in Nevill's Handlist, 1878, p. 49. 
No. 272, under Nanina (Beneonia ?) n. sp. with the following note : 
" Perhaps better cl used near N. tugurium. From a drawing of Dr. 
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" Stoliczka's the animal appears to  be of a brick red colour, with a pointedly 
I' truncate tail and re~narlrably developed nearly vertical horn above,-20 sp. 

Darjiling, coll. Dr. B. Stoliczka and Col, Q. B. Mainwaring." I n  the 
MS. book of Drawi~lgs, Mr. Nevill has written in pencil, " This is not 
dlacro. lubrka ? is i t  Muinwaringi or an ally ? It is a species of Botula, 
fide Stol." 

Sub-Genus RHYSSOTA, Albera, Die Helium, p. 61, (1850). 

Type N. ovum, from Luzon. 

RHYEBOTA CONPEETA, Pfr. Plate V, fig. 6. 
C" H n u g h h i .  Andamans. Animal dark brown reddish a t  the pedi- 

cles. Mantle thick, grejish brown, freckled with white, body verr rough, 
" look like ~hielded P (ric) pedal row very distinct and tlie elongshd tuber- 
" cles whitisli, basal edge pale greyish brown. Tail gland distinct sur- 
" rounded by a swollen edge." (Stol.)]. Fig. 38 (uncoloured) of MSS. 
Drawings. 

Nevill's Handlist (1878), p. 46, places it in the Sub-genus Rhysrota, 
which I follow until an nnatornical comparison shall be made with 
R .  ovum the type of tlie genus by Albere. Nevill says (1. c.) "The 

animal very closely resembles t l ~ a t  cf N. liguluta,+ in a lesa degree N. 
"orobiu the tail of which is less truncate Bic., and some species of Ario- 
"phanta." 

E. conferta, Pfr. P. Z. 5. p. 828 (1556). Hnb.? type in Brit. MU. 
Compared with Andaman specimens by Mr. Edgar Smitll and myself. 

H. Lughtoni, Bs. A. M. N. H. Vol. XI, p. 87, (1863). 
H. chambertinii, Tryon, Amer. J. Conch. Pt. 11, Vol. V, p. 109, P1. 

'x, fig 2 (lE'69). 
As RHYBOTA haughtoni by Theobald in Sup. Cat. Conc. Ind. (1876), 

p. 23. 
EUPLE~TA O s r A T r a u ~ ,  Be. Plate V, fig. 8. 

[Darjiling (Stol.)] Fig. 60 of MSS. Drawings. 

Placed in 8ec. B of Xachrochlnmys by Tl~eobald-but it haa no 
shell lobea to  the mantle. I t  is no doubt a close ally of E. vidua, Blanford, 
described in J. A. 8. B. 1880, p. 190, where he shows (taking eubopaca from 
Ceylon as the type) how very similar i t  is in the odontophore and form of 
the animal to that species. 

To the list of ~ p c i e s  of EupZecta given on page 193, should be added 
pa r t ik ,  Pfr. from Ceylon, and I would add also camura, Bs. Darjiling ; 
tugurium, Bs. has I find from a spirit specimen give me by Mr. Blmford, 
shell lobes to  the mantle, and will therefore come into the sub-genue 
Mircl.ochlomy8. 

Vidc J. A. 8. B. (1680) PI. XI, flg. 3. 
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E U P L ~ T A  ? C A ~ B A .  Plate V, fig. 6. 

(Not named) [" Da jiling, Stol."] fig. 49 of MSS. Drawings. 

I n  pencil by Nevill. " I think N. camuro." 
I n  Nevill's Handlist, 0878 )  p 30, No. 95. Nanina camurn, Renson. 

Animal asbygrey, no projecting lobe above the caudal gland ; sole doubly 
"and broadly margined. This mollusk precisely resembles N. indica, t o  
which i t  is evidently closely allied" [W. T. B.] 15, Da jiling, coll. Dr. F. 
Stoliczka and Col. Q. Mainwaring. 

" 1. Darjiling 7000 ft. Dr. F. Stoliczka. 
" I n  a 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, 
" as i n  N. tugurium ; the tail  is also more abruptly truncated." This last 
description no doubt refers t o  this drawing fig 49, and William Blanford's 
description from life does not a t  all agree as regards tile horn above tile 
mucous gland, and we therefore cannot be a t  all certain what species haa 
been drawn. - 

EUPLECTA ? CB088E1, Pfr. Plate V, fig. 10. 

Glen-, " f i o r d ,  Shgapur," 8tol.I Fig. 34 of MSS. Drawing. 

Nevill's description of animal is probably taken from this drawing. 
Handlist (1878) p. 32, No. 111, as Nnnilra &ossei, Pfr. 

"Tail abruptly truncate, gland relatively rather small, surrounded 
" with a broad swollen mnrgin ; i t  is evidently congenerio with N. ligu- 
'I lato, the animal of which i t  closely resembles," 20 sp. from Sinkip Island 
ex, col. J. Wood-Mason, 20 sp. " Singapur, coll. Dr. F. Stoliczka." 

EU~LEOTA ? Plate V, fig. 7. 
[Pedina but query. Bombay (Stol).] Fig. 31 of MSS. Drawings. 

EUPLECTA? Species unknown. Plate V, fig. 9. 
[Kandole, Stol.] Fig. 18 of MSB. Dmwings. 

Is this Khandala, Bombay ? This carefully executed drawing repre- 
sents a very rema]-kable species. The v e r j  yellow colouring being character- 
istic and the mucous gland peculiar i n  form, there being scarcely any over- 
hanging lobe. It mry be related to  pedina, if from the  Bombay slde. 

E X P L A N A T I O N  O F  PLATE. 

Fig 1. Ozytcs bkmflfmdi, Theobdd. 
2. Do. kwndncnrir, W. Blf. 
8. Rotula mainwaringi, Q. Nevill MS. 
4 .  iUacroehkrmys tugurium, Benaon. 
6. Euplscta eamura, Benson. 
6. Rhyadota mnfrrta. Pfr. 
7 .  Ewppkcla ? geiiifla. 
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8. Buplecla mati8dmaJ Beneon. 
9. Do. unknown. 
10. Do. erosaci, Pfr. 

XI1.-Some further results of sun-thermomstsr observations with referrnee 
lo atmoepherie absorptwn and the suppored aaricrtwn of the solar heat. 
-By HENBY F. B L ~ K F O ~ D ,  F. R. S., M e t a w o l ~ ~ i e a l  Reportsr lo t h ~  
Government of India. 

[Received 28th December, 1882.1 

I n  1875, I read a paper before tlle Society, in  which I discussed t h e  
temperatures observed with the sun-thermometer, a t  eleven Indian stations, 
during the yearn 1868-1814, and arrived a t  the  conclusion that  t h e  solar 
heat had undergone a rapid increase from 1868 t o  1871, and a less rapid 
decline afterwards, up to  1874. 

The data were discussed according t o  various methods, but  tha t  on  
which I chiefly relied, as  taking count of the largest amount of data, and  
being the best calculated t o  exclude the disturbing influence of atmospherio 
variation, was to  select days on which there was either no cloud, or o n  
which tlle cloud canopy, on the average of t h e  10 A. M. and 4 P. M. observa- 
tions, did not exceed one-fifth of the sky expanse ; and having taken t h e  
monthly averages of all the sun-thermometer readings on such dnys, t o  
compare these averages for homonymous months a t  each station, in each 
pair of consecutive years. The months June, July, August and September 
were excluded from this comparison, inasmuch as, a t  nearly all the stations, 
the registers of which were discussed, these months are too cloudy to for-  
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 consecutive years. 

I n  order t o  ensure that  such comparison should be valid, t h e  investi- 
gation was restricted t o  stations, a t  which the same instrument had been 
i n  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, 
coincided, in  a marked manner, with t h e  sun-spot curve; but, i n  reality, 
striking ss it was, this result was vitiated by errors from two sources, both 
of which tended to disturb and diminish tlle coincidence. One of these 
was the inclusion of the Silcbar registers, which, as I afterwards discovered, 
had not been kept under similar conditions througbout ; so tha t  those of 
all tlle earlier years gave too low a temperature ; and hence a marked irrcr-6 
of insolation temperature, shewn by this station in  the later years, (when, 
according t o  the general result, that  temperature was falling,) was not real 
The other, tb effect of which was however emall, was an error of method: 
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the figures discussed 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 a i r ;  and it has been shewn by K6ppen 
and others, tha t  tliere is a cyclical variation of air temperature, of the  
opposite character t o  t h a t  disclosed in the curve, resulting from the regis- 
ters of insolation temperatures. Hence i t  is a t  least probable that, the 
deduction of the air temperatures, and the discussion of the residual excess 
of temperature due t o  the solar action would hare reeulted in a curve of 
the same type, and of still greater amplitude. 

Since this paper was published, I have attempted t o  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 standard, by actual exposure t o  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 aa excess temperatures 
(above those of the maximum thermometer in the shade), and in order t o  
avoid the  tedious process of picking out d g s  of comparative clearness, 1 
have taken simply the highest difference recorded a t  each station in  each 
month, and the average of all these monthly maxima, as representing the 
solar intensity for the year. This method is, however, open to many objec- 
tions, which I need not here specify; and I llave therefore now reverted t o  
my former method, (with one essential improvement), as t l ~ e  oilly one 
which is calculated to  yield any trustworthy information, on the question 
of the  supposed variation of the  solar beat. 

I n  the present paper, wllich is t o  be regarded only as a first instalment, 
I have taken the registers of eight stations, representing a great variety of 
climates, and w11icll fulfil the three essential conditions, that the register of 
each station is that  of the same instrument througl~out ; that  i t  is exposed 
in the same manner, and also a t  the same place. Those of one and the 
same stabion are therefore as  rigorously comparable in  consecutive 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 
st 10 A. M. and 4 P. x. did not exceed one-fifth of the sky expanse ; and 
t h e  figures compared, are those of the excess temperature, shewll by do- 
ducting the self-registered maximum shade temperature, for each day, from 
t h e  reading of the maiimum black-bulb thermometer in  oucuo,+ on tlle 
same day. It is  unnecessary t o  give these first results in  aztcnro. As an 
example of the data thus obtained for one year a t  a single statiol~, I 
reproduce the following, which is a fair specimen of the wliole : 

Except in the case of Vizagnpatam, where tho thermuxnoter is not encloeed in an 
exhuuakd Lube. 
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TULE I.-Obrmaed dt$eacu of 8-d a d  expowd ( b k b n e d  bulb k 
ooeuo) rn~zt~rnum themWmet89'8, and c l o d  p r q p o r h ,  at AllaRobod 
during the year 1878 on clwr doyr. 

There eecma no reaeon to quation thin ding. A little ruin had fden the 
previom evening. 



Pesbawar, being situated in a very dry region, affords sufficient com- 
pamble observations for every month of the year ; Seasore and other stations, 
within the reach of the heavy monsoon rains, do not afford a sufficient 
number of valid observations from June to September, and t h e e  months 
are accordingly excluded. Allahabad and Sirss hold an intermediate place. 

The mean value fop each month of each year, obtained from such 
data tlie above, is given in the following Table (11) for emh station 
mparately. 

11 
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TABLE 11.-ilfonthzy mean values of t l e  sscss8 of uun ouer shad8 tampera- 
turss at aight statiom. 

I . . . . . . . . . . .  . . . . . . . . . . . .  
1876 1 84.8 38.1 81.2 29.1 26.4 27.6 81.0 I 36.4 

76 1 34.fi 37 3 81.0 26'8 29 7 31.3 35-7 32 6 
77 ' 28 2 27 1 27.6 28.1 28.6 . . . . . . . . . . . .  28.3 32.41 32 8 
78 i 82.6 239 21.7 22.6 21.0 . . . . . . . .  27 9 32.8 I 81 8 
79 , 80 0 28.1 25.1 21.9 23.4 . . . . . . . . . .  26 8 26.0, 27.8 . . . . . . . . . . . .  80 26 0 26'8 Z2 3 20.8 21'8 26 7 28.8 27 0 
81 1 26.1 23.9 22.1 20.8 21.3 . . . . . . . . . . . .  28.9 27.6 27.7 

I . . . . . . . . . . . . .  Mean 1 80.1 292 BBO M.8 U.4 28.1 W 6 ,  30 7 

P P P P . . . . . . . . . . . .  66.7 66.6 64 6 . . . . . . . . . . . .  76 66'0 66 7 65.0 63.4 643 64 0 58.2 60 0 . . . . . . . . . . . .  77 649 57.8 67.0 64.1) 63.1 69.9 65.7 679 . . . . . . . . . . . .  78 66.0 63.9 62.2 63'6 669 

Mean 65-8 66'8 64.7 69.7 648 . . . . . . . . . . . .  
1876 P P P P P . . . . . . . . . . . .  67.5 66.21 64-4 . . . . . . . . . . . .  76 64.1 65.2 66.0 56'0 66.6 69.2 676 68-$ 

77 68.8 67.6 66.4 804 66.7 . . . . . . . . . . . .  67.7 65 7 . 64.9 . . . . . . . . . . . .  78 67 0 64 1 66.3 66.8 680 68.8 67.8 1 67.1 
79 66.6 67 9 67.0 P P 

Mean 66 6 66 2 66.2 67.1 67.1 . . . . . . . . . . . .  58.3 66.6 6 6 - B  I I 
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It is evident, on a simple inspection of the above table, tha t  the  
intel~sity of the insolation, on days appareutly equally clear, undergoes 
a d i ~ t i n c t  annual variation. And moreover, that  this variation is not 
determined by the thickness of the atrnosphere traversed by the sun's rays, 
as  the sun varies in declination ; since i t  is different in  character a t  
different stations ; and a t  some stations, viz. Allahabad, Vizagapatam and 
Bombay, is  greatest in  the winter, when the sun is a t  or near its lowest 
altitude, and the absorbing atmospheric layer, therefore, a t  its thickest. 
I t s  character, a t  the several stations enumerated in Table XI, is best shewn 
in Table 111, which exhibits the montllly anomaly of each station, com- 
puted on the  general average of the months under co~isideration; i. e., 
not an annual mean, but the mean of as many monthly mean values a s  
are shewn in Table 11. 
TABLE 111.-dnnual variation gf insolation excars tmperatlrre on clear 

(or but slightly clouded) days. 



This table shews that, under a rky apparently clear, the atmoephere 
i8 most and least diathermanoue, respectively, in the following monthe 
a t  the stations enumerttted ; i t  being borne in mind that, except a t  bhe 
Punjabatations, and, in part, at Allahabad, the moriths of the summer 
monsoon are left out of consideration. 

Inso~a~ror.  
 STATION^. GREATEST. L~aar .  

'Pizagupatam. November, December April, May. 
Sironeha. October, November. March. 
Bombay. February. Yay. 
Jes8ws. October. April. 
HazuribagL October. Decr., Feby, March. 
Atlahabad. February. June. 
Birno. March, April. June. 
Parkwar. February, March. July. 

The results of the laboratory investigations of Professor Tynddl, 
M well ae Mr. 5. A. Hill's discussion of Mr. Hennessey's sctinometrio 
obwrvatione a t  Muasooree, obviously suggest the vapour constituent of 
the atmoephere as the variable element on which the actinic 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 etrata), this expectation is confirmed 
in the case of the two coast stations Bombay and Vizagapatam ; a t  least, 
with a near approximation. The results of the  comparison in the case 
of theee two stations are as follow : (Table IV, A). The maximum phvre 
.of eaoh element is indicated by an (*) the minimum by a (f). 

T a t s  1V.-Oompwbon of t b  annun2 variation of inuokrtion temp- 
t w a  on oleor dayn with those of vapow lannlannon, relatias hwidi iY cmd 
c l a d  proportion. 

8.-Uoaet ntalionr. 

e ( 
3 

Jan. 

80.1 
,686 
66 

Insolation.. . ... .. .. 
Vapour Tension .. . . 
Relative Humidity .. 

C; 

Nov. 

80.6 
-663 

66 
Cloud ... .. . ...... 

Feb. 

e9.2 
,644 
64t 

Deo. 

307. 
'65St 
64f 

3% 1-74 

Mar 

- - - -  
260 
,764 
66 

l44t 431 

Oct. 

28 1 
'818 
72. 

176 

April. 

243t 
'863 

68 
4.60. 

May. 

244 
916. 
68 

e.66 4.18 
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The chief point in which the inverse variation of insolation and 
humidity, otherwise distinctly indicated, eeema to fail is, that the mi~iimum 
of the former, a t  both stations, occurs in April or May, while the maxi- 
mum of the latter as tested by relative humidity and cloud proportion 
fills in October ; but, ss regards the abrolute humidity of the lower atmos- 
phere, the coincidence holda good. Aud i t  will presently be seen that there 
is good reason why, other things being equal, the atmosphere should be 
somewhat more diatliermanous after than before the beginning of the rains. 

When, however, we tnrn from the cosst stations to those in the interior 
of the county,  where moreover, the range of insolation temperature is 
in eome cases greater, this concomitance of absolute humidity and atmoe- 
pheric absorption, which holds good a t  maritime stations, fails more or 
less completely ; and it is evident that the latter is mainly determined by 
eome cond ition of a very different nature. 

TABLE 1V.-B. Interior. 

166 6 56.2t 56 2t 67'1 67'1 . . . . . . . . . . .  58 S* 66 6 66.2t 
Vap.Ten. .267t '2437 288 -326 '528 662. 346 l.266 
e l . .  61 1 44 i 361 3 4 1 1 1 6 6  6 3  62 
Cloud ; 2 36 2.11 .2 68 2 62 / 3.26 4.11. 2.03 ,l 92t 

i I / Jan. Feb. Mar. ! dpr 'May. Jmo July. dug. B e .  Oct. 

693* . . . . . . . . . . . .  
. . . . . . . . . . . .  '857 
. . . . . . . . . . . .  78. . . . . . . . . . . .  4.66 

61.1 66.3 547t 56.1 66.0 . . . . . . . . . . . .  601 160m4@ 67.6 4 \:ken. 445t 434 -610 -670 ,627 .787*' .6f34 ..4f2 
p[RelHuml M 1 64 1 46 1 41t! 43 1 ::: 1 1:; 1 ::: 1 ::: 1 72*i 67 1 64 8 Cloud 1.eBt 1-64 1.60 1.75 2.61 . . . . . . . . . . . .  3.46' 2.64 1.56 

Nov.'Deo. 

- -  
67 0 . m7 
698 -4.96 
68 1 63 

2.10 ; 1 38 



A feature common to all these stations, and, a t  first sight, sufficiently 
remarkable, is that,  a t  all, the month i n  which the maximum insolation, 
(or the  least atmospheric absorption) occurs, is one characterized by a high 
proportion of cloud, indicating comparatively high humidity in certain 
of the  higher atmospheric s t r a t a  I n  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;  a t  
Sironcha and Sirsa, the greatest illsolation occurs in  the month imme- 
diately following tllat of most cloud ; and, both a t  Sirsa and Jessore, t h e  
average cloud propo~tion, a t  the epoch of the former, differs by only 
an insignificant amount from the maximum. A t  Allahrbad, the maximum 
insolation temperature coincides with a secondary cloud maximum, (that 
of the winter rains). It appears, therefore, that  t l ~ e  rule, a t  stations i n  
the interior of tile country, is, i n  a measure, the reverse of tha t  wllich 
we have found t o  hold good for the  coast region ; and that  a humid state 
of the cloud-forming s trata  of the atmosphere, as indicated by t h e  
cloud proportion, is coincident with more than average diathermancy. 

The association of a high degree of insolation with a highly humid 
s tate  of the atmosphere has been pron~inentlg noticed both by the  late Baron 
Hermann von Schlagintweit* and Mr. J. Park Harrison,t and each has 
euggested an explanation. That put forward by Mr. Park Harrison i s  
based upon experimental results, which, as far  as they go, appear to be 
perfectly valid. H e  finds that, when clouds are clustered about t h e  sun, 
without obscuring it, the (probably reflected) heat, from the  illuminated 
clouds, raises the equilibrium temperature of the sun thermometer, some- 
times by several degrees ; and moreover, that  " the actiou does not appear 
t o  he confined to days on which there is oieibk cloud, for  even on cloudless 
days, (so called) very high readings of solar radiation appear to be due 
fo the presence of opalescent vapour," and that  "an  apparent increaae of 
aolar radiation occurs, as the sun enters a white cloud, of sufficient tenuity 
t o  allow free pasaage t o  i ts  rays." Now with respect t o  the effect of 
visible clouds about the  sun, i t  is  very probable t h : ~ t  many cases, which 
may be observed in the original registers, in  which the maximum insolation 
temperature exceeds by several degree8 tha t  attained on other days in  t h e  
eame month, may be due t o  this cause. B u t  observntion with the  actino- 
meter shows that  diffused amorphous cloud, which simply lowers the  t int  of 
the  sky, making i t  pale and sometimes almost colourless, fa r  from increasing 
the  insolation, greatly reduces it.$ And i t  is the frequent presence of 

Proc. Roy. 800. vol. XIV, p. 111. 
t Proc. Roy. Soc. vol. XV, p. 866; also vol. XVII, p. 615 and Phil. m. 4th 

Ser. vol. 89, pp. 70 and 299. 
$ Abundant evidence of thin ia afforded by the actmometric ohrvntione made at 

u p o r e  and printed by the Bolar Physics Committw of the Boyd Bociety in Appandir 
of thek report. 
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t h i s  amorphous cloud, in  the  driest weather, to  which I would attribute, 
i n  par t ,  the  low average temperatures of the (as recorded) cloudless months ; 
b u t  t h e r e  is  another absorptive agent,  which has not been noticed by  either 
of t h e  autlrorities above quoted, and which is certainly much more powerful 
i n  d r y  than i n  damp weather, and t o  observers on the  plains of India, 
is n o t  easily separable from what I have above termed ahorphous cloud ; 
since, when seen from below, i t  has, like the latter, t h e  effe2t of lowering 
tlre t i n t  of the sky. This is the  impalpable haze, which, as a general rule, 
a n d  always in  the  dry season, rests on the  plains of India, extending 
frequent ly t o  heights much exceeding 7,000 feet, and eometimes extends 
over t h e  outer Himalaya, in such density, that,  a t  Simla in the months'of 
M a y  and June, a t  a height of more than 7,000 feet, the hills, four or five 
miles distant only, are sometimes almoet or quite ir~visible. The indepen- 
dence of these two absorbing agents is only observable a t  considerable 
elevations, and in certain states of the  atmosphere ; and the  following 
observation, communicated to me by  Mr. J. B. N. Henessey. M. A ,  F. R. S., 
whose experience in actinometric work invests his observations with unusual 
importance, is therefore especially interesting. " You remark" he writes on 
" t h e  paleness" of the sky a t  Calcutta. Now, last April and May, having 
coached three of my assistants t o  use the  actinometer exactly as I do, I left 
t h e m  t o  do the bulk of the observing. The sky, a t  firrt, was quite blue ; and 
Btanding on the Mussoorie ridge, the Dehra valley with the Sivaliks beyond, 
a n d  the  plrins, still further away, were all well seen. As the dry weather 
progressed, firee, as usual, appeared in the Doon, giving rise t o  smoke ; and 
this, aided by dust, gradually filled the valley and dimmed objects in  tha t  
direction by means of what may be called a s m o b  haze. The actinometer 
however stood a t  6,940 feet above the  sea, while Debra station is only 
2,200 feet. The haze lay a long way below us ; a t  a guess, say 3,000 feet, 
and, t o  all appearances, hanging over t h e  Doon only. A t  the time however 
a brisk eouth wind blows here daily, increasing in strength as the  day 
advances, so that, a t  firat, I paid little attention t o  m y  assistant's remarks 
ae t o  the rising of the smoke, antil, a t  last, the observations began t o  shew 
inconsistencies, which, however, were complicated by tlre fact, proved in 
previous years, that  actinometric maximum radiation occurs before apparent 
noon. , On watching the pl~enomena, I Raw this. F a r  above me, a t  a guess, 
not under a mile, very thin and very light j e t  defined clouds were being 
driven northwards as the  wind blew. I say cloudr, 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 agoinst the  blue sky. Imagine sometl~ing between a mist and a CU- 

mulus, very thin and quite white. Now this steam-cloud (a mew phrase) 
war, say, a mile abovg and the  emoke + a mile below, and there waa nothing 
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to show that the former was fed by the latter. No doubt my eteam-cloud 
would induce palenees of sky, an evil which you speak of as prevailing a t  
Calcutta ; and i t  is highly probable that such steam-clouds, not by any 
means pro~ninent, were driven over Museoorie for days and days in the dry 
weather a t  least. What were they composed of ? not smoke and not duet 
&B far as I could'judge. 

" As to the haze, to all appearances, durt ham, being visible between 
rlourmo, as you mention, we have noticed that here tou. I have water 
barrels a t  the corners of our house ; they are fed exclusively by iron pipes 
from a clesn iron roof. Aftm a few showers had fallen, I had the barrels 
well cleaned in my presence ; the water was clear. 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 tlie first showers, I should have thought that the air wae too saturated 
with moisture, not to arrest dust a long way below 7,000 feet. 

" Again last year, in tlie dry weather, I was watching day after day for 
actinometric weather ; the hills were obscured or dimmed by haze, obviously 
dust haze. I can see the Chor where I write ; between that mountain and 
this, the dust haze was quite plain ; suddenly there waa a change in the hate 
about 2 P. M one day, i t  uruu a eleet ; i t  began to roll about in wavea and 
I may say visibly changed into clouda of vapour, which rose like ordinary 
clouds, leaving me a clear view of the C h ,  &c., looking quite bllue. Note 
there was no rain." 

It results from what has been mid above, that (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 ; indii-ectly 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 masees which whsn 
clustering round tbe sun, reflect the solar rays and add the effeot of 
the reflected t o  the direct radiation. On the other hand the amorphour 
cloud which exists a t  great elevations in dry.weather and eepecially 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 PaZ2w- 
cimco and pallw-cumulus which are result of a l~ighly humid oogition, 
and are especially the. clouds of the rainy season, ore of course the most 
impervious of all solar screens. 

Since then, tbe atliermancy of the atmosphere is enhanced by each 
opposite conditions of drynees and humidity, and, a t  present, we have no such 
recorda of these conditions as might enable us to frame a law of numerical 
concomitance, and thus apply an empirical correction to  our actinometrio 
reeults, i t  might seem almost hopelees to seek for evideuce of any variation 
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of the intensity of the solar radiation, in the registers of insoletion tem- 
peratures, or even those of aatinometrio observations on the plains of India ; 
but this I think would be a hasty oonclusion. The effeat of cloud reflection 
may be pretty well eliminated by careful selection, and even although 
the effect of the solar variation (suppomng suoh to exist) may be small 
ia oomparieon with those effeots which depend immediately on atmos- 
pheric absorption, shoe in comparing the registem of different years, 
the former must affect all stations simultaneously and similarly, wheress 
the ktter vary indefinitely a t  dserent stations, i t  may yet be poasible by 
taking the mean result of a large number of stations in diEerent parts of 
the country, to eliminate such atmospheric effects, ae continue to manifest 
themaelves prominently in the individual registera, after taking such 
obvious preoautions as have been specified above ; and I am the mow encour- 
aged to  entertain this view, by the very striking coincidenoe between inso- 
lation and sun-spot frequency which reeulted from my former investigation. 
And the reeulta of the present attempt, though less striking than t b  former 
inveetigation had led me to anticipate, are, still, not suoh as to dieoourage 
further enquiry in this field. They must however be regarded, a t  present, 
8~ provisional only ; and, indeed, the number of ntatione here coneidwed i s  
too small to admit of any other estimate of their validity. 

TABLE V.- Progr~dn'va dafermcae of insolation tempmtme6 on dear 
d a y  fim tiie monthly means of Table II. 



The data, being those given in Table 11, 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 
consecutive years, being f i s t  taken out and tabulated, the eums 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 sum 
and means of the whole given at  foot. 

If the first pair of years be rejected as furnishing insufticient data, the 
table would seem to shew a continuous fall of solar intensity ; rapid from 
1876 to 1879, and subsequently only just appreciable. As is well-known, 
the sun-spot minimum occurred in the 1st quarter of 1879, so that i t  can- 
not be said that the present table shews a decided concomitmnce of the 
solar intensity and sun-spot frequency such aa resulted from the former 
diecumion. At the same time, if not conclusively favourable, still less ie 
it conclusively adverse to the former conclusion, and the enquiry appears 
to be well worth following up with such further evidence arr the Indian 
registers rnay yield. This I propose to do. 



I N D E X .  
Names of new genera and npeciw have an &rink (*) pre5xed. 

Abitmra bifssciata, 16 
$114 61 

Ac&a vesta, 67 
Acrminm, ib. 
Acrophaeduae, 6, 1 1  
Adoliua, 60 
Agamidsa, 60,64 
Alces, 49 
Amblypodia ganess, 63 

,, paragan- ib. 
Amorphoscelidm, 21 
Amorphoscelia 'annulicornia, ib. 
Armdebis himachaIa, 65 
Apatura, 60 ,, bolina, ib. 

namouna, ib. 
APdjn~ns lohita, 63 

1, fJysma1 ib. 
Appim hippo, tM 
Argynnis (Acidalia) niphe, 67. 
Arhopals, 63 
Ariophanta, 68,70 

laevipee, 68 
~ a t i c g ~ t e r n s  diocles, 66 
Athyma bahnla, 69 ,, ib. ,, chevam, $3. 

,, inara, ib. ,, leucothd, ib. ,, maheaa, ib. 
,, selenophora, ib. 

reroca, ib. 
A t e h  alcippg 16 
axis macalatm, 48 

I, p o 6 9 r q 4 9  
Balea, 1 
Baorin ooeia, 65 

*Bensonia mainwaringi, 69,70 
Brechjsaars, 60, 61,153 

omata, ib. 
calo& , 60, 53, 63 

versicolor, 60 
~al"otro~ie, 63 

camena ctesig 63 
Canin, 63 
Capreolus, 48 

cap? a. 
~ m 6 l i u s  declba, 62 

I ,, manluena, 17 
1 ,, rosimon, 62 

Catochrysopa pandam, ib. 
strabo, ib. 

c a t o P ~ ~ g a  indra, 64 
CatopsiLia catilla, 63 

1 ,, crocale, 18, 63 
19 ~ ~ - t h e , 6 3  

Cervidm, 46 
Cervulus, 46 

' Cervae alfredi, 46 ,, lbXi8, ib. 
,, canadeneig & 47 
1, dam% 46 ,, dicranioa, 46,47 ,, duvaucelli, 46 
,, eldi, ib. 
n elephas, 47, 48 ,, platyceros, 49 
,, porcinua, 46 

schomburgki, ib. 
~e$oaia biblie, 67 ,, cyane, ib. 

,, nikobarica, 16 
Choaepee amara, 66 ,, benjwnini, ib. 

64 
+~hdSredob  brunneri. 21 

,, rhombicollia, 9. ,, servillei, ib. 
strumaria, 22 

~ h e g t r a  acte, 63 
Cirrhochron aoriq 67 ,, mithila, ib. 

nicobarica, 16,ZO 
cla&, 1, 2, 3, 7 

1, ffidw, 2 
,, mthiopa, 7, l a  



andemnians, U, 18 
luacana, 11 
aptychia, 10, 18 
aurantiaca, 7, 8 

,, var. minor, 9 
bilabratra, 1%. 

caryostoma, 6, 13' 
cornea, 6, 11 
cylindrica, 5 
digonoptyx, 2,8. 

var. minor, 2 
du& 6 
fuaangenaia, 8, 1 3  
gnacilispk, 6,13 
hickonis, 7 
hungerfordiana, 2. 18 
hyperolia, 7, 9, 10 
insignis, 12 
japonicg 8 , 6  
javana, 11 
junghuhnj 6 ,11 
kobensia, 8, 4 

,, w. psllenq 4 
micmpesa, 12 
monticola, 11 
nevilliana, 11, l a  
hilgendod, 8 
nipponeneb, 3, 4 
wstoma, 413 
platydera, 8 ,, var. elongata, ib. 

,, lambda, ib. 
plZviatilk, 7 
proba, 2, 8 
rectaluna, 9, 10, 18 
oerioina, 6,7, 18 
ahanghaieneia, 2 
mbgibbaa, 7 
sahulina, 18 

;; yokohtunenaie, 4 
Clsudim, 1, 6, 18 
&assus, 46 

rufus, 4 6 4 7  
c0i;opt-, 64 
Corvus, 63 
Ouretin buliq 61 

,, thetys, 17 
Cyaniris puapa, 61 
Cylindrophaedusa, 6, 18 
Cynthia erota, 67 
Cyreatia risa, 68 

thyodamae, ib. D~L, 49 
Danninm, 14 
Danaie aglsioidem, 16 

Danaie (Wrantlca) sglea, 66 
1. c p p u n ,  15 ,, (8 tnra amilimnes) chryeippne, 

66 
genutia, 15 

,, (Salatunr) genuth, 66 
,, hegenppus, 16 ,, limniace, 14, 55 ,, (Caduga) melanew, 66 ;; ~ J ~ ~ G P P U ~  4 65 

Tinunala) aeptentrionh, 66 
Cadugn) tytia, 13. 

~ i i i a a  agostina, 64 ,, pssith&, ib. 
thyabe, ib. 

D& verhuellii, ib. 
Deudorix omeis, 18 

" petOBifiq 62 
Dichorragm neaunachne, 60 
Didymocoryphs, 2.L 

emifera, ib. 
~isCO~d&a celindg 57 

tulh,  a. 
~iu;al Lepidoptera from Nioobar t 

lands, 14 
Dodona ouida, 61 
Doleschallia bisaltidg 68 
Dyctia patng 66 

vasudeva, 67 
longioollig e~ 

mu. b h -  ib. 
~lat;bin% 46 " 
E l a p h w  davidianq 48 
Elephuq 48 
Elpniaa ,  20 

,, leucoopa, 66 ,, mimua, l6,20 ,, andularie, 66 
Elpninm, ib. 
Epiacopus chalybeun, 24 
Eremophila arabies, 24 
Eremophilidm, 21 
Ergolie ariadne, 68 
Eronia avatar, 6a 
Erycinidso, 16 
Euchomena, 27 
Eulepia athaman, 61 
Euphaeduse, 2 
Euplecta, 68, 70,71 

, c - y ~ ,  70, 71 ,, cromc~, 11, 72 ,, ornatissrms, 70, 78 
,, partita, 70 ,, pedina, 71 
,, aubopaca, 70 
, vidua, ib. 

Euplma, PO, 42 
,, camorta, 16 ,, wtelnaui, ib. ,, core, 56 ,, deione, 48 



Enplaes esperi 16 
,, gro'".i 48 ,, hope4 48 ,, (etictoplaes) hopei, 66 
,, limborgi, 43 
,, ( ~ p s i c h r o i e )  midamnq 65 
,, novam, 16 ,, phoebus, 20 ,, (Salpinx) mgenhoferi, 66 

rhadamanthq ib. 
eep~chralis,?l6 

,, aimulatrix,16,20 
Euchomena thoracica, 27 
Euripae cinnamomeus. 68 

halithareeq ib. 
~ u h a  apiadee, 60 

,r garnda, 69 , lubentina, ib. 
aananda, 60 
kesava, ib. 

EV- parrhasius, 6a 
Felis, 63 
Fjaoheria thoracica, 27 - *Qonypeta authremon, $6 
Gordius, 32 
Halpe homolea, 66 

sema, ib. 
~a?ridra polyxena, 61 
Haaora badra, 66 
Hebomoia glsucippe, 64 
Hdicarion, 68 
Helicidm, ib. 
Helix chnmbertinii, 70 
,, conferta, ib. 

haughtoni, ib. 
EI;miphmdusa, 6,6,7, 18 
Hemiplecta, 69 
Herpetha, 63 
Heaperia agna, 19, e0 

r, chayh66 , wlaca, 19 , eltola, 66 ,, rnathias,ZO ,, semamors, 68 
Heeperiidrs, 18. 64 
Heaperilk lutaiq~amn, 66 
Heetina nama, 68 

persimilie, ib. 
~ i h u l a ,  88 ,, (Sphodromantie) arabica, 29 

0 ,, (Ithornbodera) atrimsin, var. 
grandis, 81 

(Rhombodenr) baaah, 38 
,, (Sphodromantiu) bicakatu, 28 

bioculata, 29 ,, dentifrone, 28 
,, (Ehombodera) ftaoa, 81 

m m p r i q  81 :: (9ph&-tie) mu& 80 
n ( S P ~ ~ P ~ )  q*uedenr,28 
9, b-= 

* H i e d &  sternoaticte, 81 
I ,  -,m,80 ,, v i h  31 

gastric% 2% 
~ i p p ' k h i a ,  67 ,, briaeia, 88 

,, digna, 67 
ahandure, S8.U) 

~ o & ; 1 m ,  44 46 
Horaga c~mata, 62 
Hypolimnan bolina, 16 

,, mieippna, 16, SO 
Hplycaena  erylus, 63 

,, etolua, ib. ,, othona, ib. 
thecloidee, 17, 80 

~ u ~ l & a  nadina, 64 
,, narkm, ib. 

Idolomorpha capensiq 29 
Ilerda androclea, 62 
,, brahma, ib. 
,, epiclee, ib. 

Indian region, Bhopalommll~ Lepidop- 
ten from, 87 

Iolaae any&, 63 
Iria oratoria, 38 
,, orientalin, ib. 

Ismene, 66 
,, exclamationin, 19 

malayam, ib. 
1 s o k o n  cephah, 66 
Ixiae evippe, 64 
Jamides bochus, 62 
Japan, clausilim from, 1,1& 18 
J d q  bL 
Jmonia, 67 ,, antaria, ib. 

var. nikobariauq 16 :: laogedia, 16, 67 
lemoniaa, 67 

LdPidw,  68 
,, mlianun, 17,62 
,I d t e s ,  17 

elpia, 62 
,, mejua, 17 

h d e r p a . 6 2  ,, kdema,  17 ,, kinkurka, Q. ,, kondulana, ib. ,, macrophthalma, ib. 
o malaya, 62 
,I ' 17 ,, parrhaains, ib. , plato, var. nioobaricq a 
,, plumbeomicanq vmr. niwbari- 

clan, ib. 
n P-161 , roeimon, 17 

k b o ,  Q. 
~eb&jdea iemene, 68 
Lemoniidm, 61 



hpidoptma, 14 
Lepidoptera Rhopalocm, 66, 67 
Lethe chandica, 66 
,, empa,  ib. 

b a a ,  ib. 
,, mekara, ib. 
,, ib. ,, sidonis, ib. 

pCrannima) verma, ib. 
&exutu daraxa, 68 

p-ib. 
hxura etymnw, 63 
Lycmnenthen bengalensis, 68 9 

,, lycmniua, id. 
Lycaenidm, 17, 61, 63 
Macrochhyo, 668,69,70 

99 lubrica, 69, 7 0 
!u.@urn 69, 70,71 

ManciGium -&a, 64 
Mantidm, 26 
Mantis, 82 
,, basalin, ib. 
,, callifera, i5.  
,, 5 v a ,  81 ,, hateroptera, 27 ,, kenrteni, 28 
,, macropsie, 31 
,, pis, 32 ,, 6-dena, 28 ,, simulacrum, 80 

thoracica, 27 
MLtodea, 21 
Me~aceroq 4 

hiberniaua, 49 
~ & o ~ h m d u s a ,  4, 6 
Melanargia, 38 

,, clotho, ib. 
ss es~~c 

psyche, 'ib. 
?d&tin inmene. 16.66 ~, ~ 

n 1edrs.d 
ntemus, ib. 

~ & ~ t e r y ~  84 ,, alata, ib. 

" 
platycephah, 84,86 
robusta, 86 

~ i l 4  68 
Morphinm. 67 
Mycalerds (Virspa) maxim, 66 

n 16 ,, (Qareh) gopa, 55 ,, (Sa-fa) m a h ,  66 ,, medun, 16 
,, (LfJe=)o=tis88 ,, (Calyauune) pereene, 66 
#I 

ib. " 
,, =.visalg 

(htr imna)  raneka, ib, :: ~mkha,  87,4a 
,, -8 66 

Myrina atymnq 18 
Nacaduba ardates, 62 

w p h t h a l m q  a. 
Naj; 68 
Nanina, 68, 69 

,, (Bensonia), 69 
n cam-, 71 ,, Crossei, ib. 
,, haughtoni, 70 , indica, 69, 71 ,, koondaensie, 69 
9, l i e @  ?O, 7 1  ,, m m w a n n m  69 ,, orobia, 70 ,, ovum, ib. 
9, 8eITPla, 69 ,, nhipleyi, ib. 
,, tugnri~m, 69871 

Nemeobiinm, 61 
Neope bhadm, 66 
Nepheronia avatar, 64 
Neptin ambg 58,69 
,, acerb, 58 
9, carti% 59 , columella, ib. ,, emodee, 68 ,, hordonia, ib, 
,, mananda, 16 ,, matuta, ib. 
,, miah, 68 ,, nandina, 69 
,, nicobarica, 16 

radha, 68 
mma,69 ,, susruta, ib. 

,, vikaei, 69 

eumolph&, ib. 
~ i p ' L d a  tanehta,  6 1 
Nimonaden sabalg 66 
Nychitona dphia, 63 
Nymphalidm, 14, 66 
Npphalinm, 16, 67 
Nymphalis, 61 
Oxyophthalma chalybeq 24 
ox* blanfordi, 69, 71 ,, koondaensiq ib. ib. 

koondaensiq 69 
~a&aona dara. 66 

~ 0 %  a. 
pamihila aqpe ,  ib. 

,, gola, ib. 
mmsn, Q. 

pan;iia eldi, 47, 49 
Pa~ilio. 44 



Papilio (Iliaden) ~lldrogme, 64 ,, (Menelaidea) ariatolochias, ib. ,, anstolocbire, var. camorta, 18 ,, astorion, 64 ,, dam, 4 2 , u  
,, (By-) daearads, 64 ,, (Orpheidea) erithoninq id. 

(Charm) helenne, ib. ,, hewitsonii, 42 
s, hippo1 18  
,r papone, 43 

Achillideo) paria, 64 ,, ! Byana) philoxenne, ib. 
, (hh) P O ~ Y . ~ ,  ib. 
,, polytas, var. mkobarne, 18, 20 ,, (Omithoptera) pompeue, 64 ,, (Dalchina) aarpedon, ib. 

slateri, 42 
~s i i l i on ide ,  18, 63 
Papilioninre, 18, 64 
Pareba veeta, 67 

*Parnara aaeamenaia, 66 
colaca, ib. 

Ph;edwa, 1, 2, 6, 6, 11, 12 
Phamnomantin thoracica, 27 
Pierins, 18, 63 
Pieris, 64 ,, coronie, wr. lichenom, 18 

muha, 64 
~iihwpa dharms, 61 , hylax, ib. 

,, zdmora, ib. 
Pleuionennr alyaoq 06 

samitra, ib. 
~ o l i ~ ~  63 
Polyonunatas beticns, 62 

,, ellid, 41, 48 
, -&I7 

sungre, 17, 62 
*~oly&lotn insignia, 38 
Pontia xiphh, 68 
Precis iphita, 67 

veda, 68 
Goneriu thestylie, 64 
P r o c d n q  47 
Paammophia condanurua, 61 
Paeudaxis, 46 
Peeudergolis wedah, 67 
Paendodip-, 62 
Paendonenin, 11, 12 
F'tarygoepidea, 66 
%a& 63 
Pnlmonifera, 68 
P p m e i n  card* 16 

indica, 67 
&gmotiq pc i l ipeq  a 4  
Pyrgomanb, 16. 
Radena sirnil$ par. nicob&% 14, 20 
aahinda hordoma, 68 
Bbopalooerg 14 
Bhywta, 70 

Bhymta confertat, 70, 71 ,, haughtoni 70 
ovum, ib. 

Boh;$L, 60 
paryeatie, ib. 

%?ha, 69, 70 
mainwaringi, 71 

R u c e m ,  47 
,, duvaucelli, 47, 49 
,, schomburgki, 49 

"?&hlie, 4s  
Runinre, 46 
Barangees dasahars, 65 
Satampa bhagava, 66 
Satyrinas, 16. 66 
Bauropsida, 60 
Schieocephala bicornie, 24 

chalybea, ib. 
bPh& chandrg 60 

dichroa, ib 
~ii;kim, Buttartlien from, 64 
B i t .  61, 63 

minor, 60, 61, 68 
BiGon karnortg 17, 20 
,, augriva, var. area, ib. ib. 

Bpalgin epiua, 61 
Bphodmmantis, 38 
Bphodropoda, ib. 
Btareophaedasa, 8 , 6  
Btibochiona nicea, 68 
B ~ ~ l l t n s  eltola, 66 

1, toong ib. 
Barendre qaercetomm, 89 
Symbranthis ootanda, 67 

,, hippoclue, ib. ,, hypeelis, ib. ,, niphanda, ib. 
Tach@ hippo, var. hippoidpq 18 

,, 18.20 
pafinrr, var. galatha, 18 

T&W ana, 65 
, L, ib. ,, helferi,18 . menaka. 66 

*Taraohodas &ulator, 23 
I) insidiator, 22 

Telegonns thrsx, 66 
Telicota bambum, ib. 
Tenn6aerim, clawilia fmm, 18 
Tenodeza platycephala, 34 
Teriaa drona. 18 
,, harina, 63 ,, heaabe, 18,6a 

nikobarienais, 18 
~ c a n a o e  wtigmata, 66 
Thaamantia dioreq 67 

lonise, 40 
u& folq 66 



Urn&, 68 
Vanesrra c a e c h m e ,  67 

,, charo~~la, rb. 
varanne, 68 
Virachola pew,  08 
Wapiti, 47, 48 
Ypthima nasede, 66 

,, philomela, ib. ,, saba, ib. 
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