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~ NOTES ON'SOME BATS OF THE ORIENTAL'REGION '
BY -
M. S. U. Sioprour
Zoological .\Survey .of Pakistan.

While preparing a checklist of the mammals of Pakistan with particular
reference to the mammalian collection in the British Museum (Natural History)
along with. the identification of some bats collected.by Zoological Survey. of Pak-
istan, some observations Were made on the taxonomy of certain, forms as follows :

L. “Family' EMBALLONURIDAE .
A revised Key to the species of genus Taphozous of the Oriental Region :

Dobson (1878) reported the presence of a semicircular fold of skir between
the angles of the lower jaws in the males of 7. kachhensis, but he did not regard
thisistructure:as a true gular sac. Thomas (1915) described it as a shallow. sac with
depth 1-2: mm. in males and in. females as a mere patch of bare skin. Dobson
(1878) also noted that the abdomen was devoid of fur in both sexes of kachhensis
and it appears that Wroughton (1918) formulated his key to the species of Tapho-
zous on the basis of Dobson’s descriptions.

While working on the Taphozous bats of Pakistan, some discrepancies Were
observed not only in the presence of the gular sac and nakedness of the abdomen
in kachhensis, but also in the size of fore-arm and fur colour among the representa-
tives of. other species. It was, therefore,.considered desirable to study the entire
collection in the British Museum (Natural History) of Taphozous specics of the
Oriental Region and to prepare a revised key for their identification.

Revised key to the species of Taphozous (After Wroughton 1918),

1. Radiometacarpal pouch distinct, lower lip feebly grooved.

(a) No gular sac in either sexes.

‘(b)) 'Body fur extending upon part of wing and interfemoral membranes.
(c) Black beard in most males especially during breeding season.

(d) Tail .thickened and laterally .compressed..

(e) Fore-arm : 60.3-66.5 (64.3), condylobasal length: 18.0-19.9 (19.0),
Zygomatic width : 11.5-12.8 (12.2), cm® : 5.7-6.0 (5.8).
melanopogon :melanopegon Temm,

------------------------------

~.(e!)- ‘Entire throat dark in both the sexes.

. 11909 (71) Z;Sa
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Extremity of tail not thickened.

-Fore-ark : 71.1:72.4 (72.1), condylobasal length : 20.8-21.3 (21.1),

zygomatic width : 13.2-13.5 (13.3) : c-m3 : 6.4-6.6 (6.5).
' theobaldi theobaldi Dobson.

DO
oooooooooooooooooooooooooooooo

Body fur narrow across the loins and not extending upon wing or
interfemoral membrane but ending in a pattern.

Region across the throat darker.

Fore-arm : 70.0-71.6 (70.8), condylobasal length : 21.5-21.8 (21.6),
Zygomatic width : 13.4-13.6 (13.5) : cm3 : 6.8....ccvunennane

e tetnesesnrenensessencnessesesnssss theobaldi secatus Thomas.
Gular sac in males, rﬁdimentary or absent in females.
Body fur extending upon part of wing and .interfemoral membranes.

Fore-arm : 59.3-64.9 (61.9) : condylobasal length : 17.7-18.7

" (18.4) : zygomatic width : 11.5-11.8 (11.7) : c-m? : 8.1-8.6 (8.4).

Gular sac absent in females.

Abdomen much lighter in colour than back.
.......................... perforatus  perforatus E. Geoffroy

Fore-arm : 56.3-64-8 (59.1), condylobasal length : 18.5-19.3(18.9),
zygomatic width : 12.4-13.0 (12.6), c-m;: 8.4-9.1 (8.7).

Gular sac rudimentary in females.

Abdomen not lighter in colour than back..

R SN e e SR longimanus | longimanus Hardwickei,

Body fur not extending upon part of wing or ihterfemoral membrane

Fore-arm: 68.7-77.1 (72.7), condylobasal length: 21.3-23.0
(22.5), zygomatic width : 15.0-16.0 (15.6), cms3: 10.1-11.2
(10.8). =T E . g

Fur normal and close.......... kachhensis kachhensis Dobson,
Fore-arm : 71.0-75.7 (73.8), condylobasal | . 9 .
Width: 17.0; omt s 7.5 asallength : 23.9, zygomatic

......... kachhensis nudaster Thomas.
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2.. Radiometacarpal pouch absent ; lower lip w;th a deep narrow groove inthe
centre.

(ai*) Gular sac Well developed in ma]es but smaller in fema.les

(bl') ng and 1nterfcmoral membranes naked except at the base of the
T ftail”

(e) Fore-arm, 65.4:66.9 (66.3), condylobasal length ; 20.4-23.1
(21.6), zygomatic width : 15.4-15.6 (15.5), c-m?: 6.5-7.5 (7.0)
O T T W, saccolaimus crassus Blyth,

Supplementary notes on T. k. kachhensis Dobson

4

Eight Male specimens in spirit from Tori (Jacobaba.d distt.), Sind, co]lected

by Zoological Survey of Pakistan were examined. The gular sac in these speci- -
‘mens is very distinct with a depth 2-5 mm. from its posterior wall. The body fur

of the abdomen extends up to the loins and does not spread beyond onto the
wing or the interfemoral membrane. SIZC of fore-arm is 70.0-73.8 mm., in these
speclmens

II. Family RHINOPOMATIDAE

Notes on the status of Rhinopoma kinneari Wroughton. -

Dobson (1878) included all the large Rat-tailed bats of the genus Rhinopoma
in one species, microphyllum Brunnich, ranging from Africa (Sudan and Egypt)
through Arabia, Irag, Persia, the Indo-Pakistan subcontinent to Burma. Blan-
ford (1891) accepted Dobson’s views. Gray (1831) named the lcsser Rat-tailed
bats from the Indo-Pakistan subcontinent as Rhinopoma hardwickei. Wroughton
(1912) described a new species, Rhinopoma kinneari from the Cutch Collection of
the Mammalian Survey of the B.N.H. Society, with fore-arm longer than micro-
phylium as he understood it. He later (1918) added other localities in India and

restricted microphyllum to Egypt. The difference between these two was based

on kinneari being larger and separated geographically,

Ellerman and Morrison-Scott. (1951) retained three species in the entire rango
of Rhinopoma, namely the two larger forms, microphyllum (range from Egypt to
Persia) and kinneari (the Indo-Pakistan subcontinent and Burma) and the third
smaller harawickei (range from Egypt to Siam).

All specimens of the three species in the British Museum (Natural History)

‘collection Were examined and it was observed that the {two larger forms, pamely

microphyllum and kinneari have the same fur colour and their Principal measure-

“ments fall within the same range.
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TWLE 1 Showing Principaimeasurements (inmm.) of the specimens of Rhincporia

species examined :

. -Condy{o- Z “ m3
g : basa gomatic c-
Bf“_.’ Mus., N‘_" Sex an.d lc_)callty lt?ore-arm lanaths yw:dth o

R. microPhyllum
2.10.01 /6; Female, Tetespid; Persia 7031 18:8.. 12.00. . 7.3
3.2.7.11; Male, Sudan, North Africa... 6529 18.0,1 1.7 7.2
3.2.7.12,Male, Sudan, North:Africa.... 65k ... A6 00 318 6.8
19.11.8.1, le, Las Be!a, Baluchlstan Wcst
9Paklstan Female | 67.8. 18.2 11,7 ) 72‘
64.8.17.48 (?) : Palestine 67.6  18.5 11.8 7.4
104,7:22.2 (2), Gizeh, Egypt... 68.6 i 7.3
.Av;rag'q, e Ty 67.6 182 1.8 7.2
R“kgn‘neaﬂ ’ sy oY iy it pa 5
1i.12.11.1, Male, Bhuj, Cutch, India-Type 700  19.4  12.8 7.8
17.11.1.42, Male, Sukkur, Sind, West Pakistan  70.5  18.8  12.3 7.5
15.11,1.43, Female. Sukkur, Sind, West S A

Pakistan . .. .. - 65i5- 18:5+ 1i9n - 7:3

15.11.1.44, F-male. Gambat, Sind, West

Pakistan . o .e . 63.0- . 17.6 yo 7.1

lS 11.1.45, Female, Gambat, Sind, West

Pak.lstall ' ... .s - aw 67-1 H 17.3- b ll-?l - 6.9
{ 15 11.1.46, Femaje, Gambat, Sind,, West .

Pakistan . .o oo 65.5° 17.2 11.4 6.9
“1,5 11.1.47, F:mall:. Gambat, Smd West ] )

‘Pakistan’: we 64,6~ 17:5 11424 " 770
9%:11!3.19, Male, Amb Salt Range West * :
W Pakisap - 5 72.2.

-223441.3.20, chale. Amb Salt Range, West
i Pakistan e .. 67.3 A
23 11.3.21, F.male. Amb, Salt Range, West ; _7‘

Pﬂkiﬁtan 69 8 : e }

" ; 178 11,6+ 7.0
23.11,3,22, chale. ROhtﬂS, Salt Range, West : -

Pakistan .

69.3 17.9 71
.23.11.3.23, Funal.., Rohtas, Salt Range, West '
e Paklstan : :
H 68.8 17.9 7.0
23 11.3,24; F-male. Rohlas, Salt Rhnge, West o
“Pakistan g 66:8 7.8
26.9.2.6, Male, Ara, Salt Range, West PakISIan N 183 et 730
26.9.2.7, Male, Ara, Salt Range, West Pakistan 68.5 13. | o ‘7.2
*26,9.2.8, Female, Ara, Salt Range, West S 121 7.4
'l -ann o's T .. 6-6 4 ’
s . o INTL 119 " 1.2
Average : M —
67, o
. . 3 18,0 ...“‘9, 7.2




g Dt 5 313 ’ CoﬂleO" 3 I
B“f M"s N° Sex and 10031“}’ Fore-arm basal Zygomatic c-m3
DD, 1 - Wl length  width
e !-i;a.f'.]- FRtit o

Ro hapdwickel - -~ .7 7 19i9.712 OV T ;
1e, Male, lndla—-Type F e = tuaenyTy L0 Y RaGeGV L 1908 il M 682>
15:11:1.48, Male, Landhi, Karachi; W. Pakistan' - 6311’  16:9° .. 6:2°
15.11.1.49, Fe'nal Landbhi, - Kara»hr, W e .

Pakistan 58.8 15.7 .. 6.1
25.11.3.7, Male, Amb, Salt Rangc, Ww. Paklstan; '61:8° - 16:2 - 1019 - 6%3%
23.11.3.8, Male, Amb, Salt Range, W. Pakistan 581 16.3: 10.3. 6.2
23.11.3.9, F..male, Amb Salt Range, w. |

Pakistan 59.6 ' 16ul 10:6: . 6.1
-23.11.3.10,. Female, Amb, Salt Rangc, w. ' : gy
~ Pakistan -60.3 . 15.4 10,0 6.0
_23 11.3.11; Fe Ie, Rohtas, Salt Range, W. ,

Pakistan 61.3° 16.3° .. 6.2
“43711:3:12, le, Rohtas, Salt Range, W. T
e e o609 160 uer o i GC
."291972.4; Males Ara Salt Range, Wi Pnk:slan 60.7° ol
29.9.2.5, Males Ara, Salt Range, W. Pakistan . - 60.7 16.2 106" 6.2
“Average .. . .. .. e e 605 162 105 6.2,
e Je
"n‘a‘ L0 :_ 4 L 18

] ‘. v N \I'!

l.t-cb WL el =3 :.l" L i . b 4
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flying mammals, frpm Persia

ical barriers for these T
There are no geographical bar Wroughton’s decision to create

to the Indo-Pakistan subcontinent and therefo.re, :
a new species, kinneari appears to have no justification.

Hence it is concluded that there are tWo species of th.e genus Rh:.nopoma

n) through Iraq, Persia, Indo-Pakistan to

occurring together from Africa (Suda . ; ;
Burma and Siam, the larger Rhinopoma microphyllum Brunnich iryson; . Kot

Wroughton) and the smaller Rhinopoma hardwickei Gray.

0. Family VESPERTILIONIDAE :

Nofes on the status of Pipistrellus lepidus Blyth.

Blyth (1845) described a new species, Pipistrellus lepidus from Kandahar
(Afghanistan) with fur colour “light-yellowish clay, paler sandy and isabella-
brown, underneath paler ”. Dobson (1872) also described a new species, Pipis-
trellus leucotis (Synon. Pipistrellus kuhli—1819) from Rajanpur, Punjab, Frontier
and Kachh, with fur colour “ on the upper surface black at the base of the hairs
for about half their length, remaining portion light yellowish brown, beneath
some What similar . Wroughton (1916) identified Praters’ collection (B.N.H.S,
~—Mammalian Survey) of the Pipistrelle bats from Kashmor, Mirpur and Sukkur
—all in Sind—as Pipistrellus lepidus Blyth, and from Gambat (Khairpur), Sind as
Pipistrellus kuhli Kuhl, and expressed the view that  there seem to be very little
difference between these two forms, but as the specimens from Kashmor (Sind)
seem some What larger than those from Gambat (Sind), I have retained Blyth’s
subspecies ”.  Wroughton (1918) also differentiated these two by their fur colour
(darker is kuhli and paler in lepidus).

Tate (1942) suggested the need for the revision of this species. Ellerman &
Morrison-Scott (1951) maintained these two subspecies and indicated the range of
P. kuhli from Europe, North Africa, Persia and Sind (West Pakistar), and that bf
P. lepidus from Afghanistan to Kashmir and Upper Sind Frontier (West Pakistan)
Observations on the collections in the British Museum (Natural History) of kuhlx:

from Egypt, P?rsia, Iraq and West Pakistan and of lepidus from Persia, Baluchistan
and West Pakistan are given in Table IT below : ’
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TABLE IL.—Principal measurements (in mm.) of the specimens of Plplstrellus species
examined :

. . Condylo- ner e = e
Brit. Mus. No. Sex and locality Fore-arm basal Zygomatic c¢-m3

length width

P. kuhli kuhli

_5. 10.4, 11, Male, Ahwaz, Karun River, Persia .. 34.7

5.10.4.12, Female, Ahwaz, Karun River, Persia 34.0 11.6 .. 4.4
7.7.14.3, Male, Tehran, Persia o . 34.0 i#
10.1.18.8, Male, Multan, Punjab, West Pakistan *~ 36.2 . : :
10.1.18.9, Male, Multan, Punjab, West Pakistan  35.8 .. 0 n 4.7
10.1.18.10, Male, Multan, Punjab, West Pakistan 35.0 11.9 i 4.8
10.1.18.11, Male, Multan, Punjab, West Pakistan 36.0 12.5 7.8 4.9
10.1.18.12, Femalc. Multan Punjab, West
Pakistan i i 36.8
15.11.1.1, ¥emale, Kbhairpur, Sind, West 35.5 12.2 - 4.8
Pakistan T .i o e
15.11.1.2, Female, Khairpur, Sind, West : :
- Pakistan s v - i 35.1 12.2 7.9 4.8
15.11.1.3, bemale, Khairpur, Sind, West
Pakistan nac" Ve v .. - 36.8 12.1 = 4.8
15.11.1.4, Female, Khairpur, Sind, West
Pakistan .. L, . 35.6 118 7.7 4.7
1 . 1 l . 1 . s' l L] Khai l.ll', Sind, west . Y *
Spakisay Ccmaler Rhalpuh BTG T m;mse s . 4.1
.11.1.6, le, Khairpur, Sind, West
st s R e o T 7.8 4.9
18.7.4.13,(7), Amara, Iraq .. . e 33.0 . o e
21.5.6.1, (7, Giza, Egypt .. s - 33.3 11.6 e 4,8
3 le, Salhia Sharkla Prov L
s "0 s 121 18 47
36.4.14.16, (7), Baghdad, Iraq e . 33.8 11.9 e 4.8
36.4.14.18, Female, Fao, Persian Gulf . 32.8 11.9 o 4.7

Average .. . o .o . 34,7 11.9 7.8 4.8




Condsflo- v

.

* basal ’EYgomatlc c-m3

1.8

Brit. Mus. No. Sex arnd locality | Fore-arm hgth  width
P. kuhli lepidus
15.11.1.7, Male, Kashmor, Sind, W. Pakistan .. 33.8 . T
15.11.1.8, Male, Kashmor, Sind, W. Pakistan .. 34.6 12.3 7.9 48
15°11.1.9, Female, Kashmor, Sind, W, Pakistan ~ 34.8 118 4.6
{5.11.1.10, Eemale, Kashmor, Siid, W, Pakistan 3.5 |
15.11.1.11, Female, Chak Sukkur, Sind, W. |
Paklstan .. . o 35.6
1o Ma"”.'.d"p N SRR © Sind, W, igg12 7 impig v 4.7
15.11.1.13, Male, Sukkur, Sind, W. Pakistan ..~ 35.0 g oo 7.8 4.9
lgPlllklztalnl » Male, Panjgur, Baluchlstan, Wcst 34.9 .8 4.
19.11.7.12, Male, Mag, Baluchistan, W. Pakistan - 34.0  11.9 4.
*20.2.9.6, Female, Shiraz, Persia M2 11T 4.7
25.10.4.1, Female, Zarghun, Persia .. - 36.5 11.9 1.7 4.7
25,10.4.2, Female, Zarghun, Persia .. .. 33.7 11.6 ' v 4.6
~ 25.10.4.3, Female, Shiraz, Persia 32.8 “11.0 - 4.3
' 52,14.67, Female, Iranshahr, Persian Baluchistan 33.8 ‘
Average .. 34.3 ,li.9 4.7
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. It is clear that there is no difference between the two forms with regard to
size. The fur colour in both the series is very variable. Hence only one form
should be recognised namely Pipistrellus kuhli kuhli Kuhl, 1918 (Synon. Pipistrellus
kuhli lepidus Blyth, 1845) ranging from Europe through North Africa, Persia
and Afghanistan to West Pakistan.
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. ““PAGURIDS” IN: THE COLLECTION OF ZOOLOGICAL SURVEY:
DEPARTMENT LTI

BY
* JAMEEL. AHMAD

AND .
Moup DAwoop KHAN

Zoological Survey of Pakistan,

The pagurids which are shelter dwellers and inhabit mostly. the empty.
gastrapod shells as a portable habitation though abounds in number along the
coastal _region of Pakistan, but are poorly represented in their forms. 'I;hey:
are. only represented by two families namely, Paguridae and Coenobitidae
comprising three genera and ten species. An earlier account of Hermit crabs
was given by Henderson (1893, 1896) and Alcock (1905) from the East Coast of
India and Bay of Bzngal. Thsir forms included both littoral and benth’c species.
Ths forms which are represented in this paper are exclusively the littoral forms
inhabiting rocky, muddy ard sandy biota. Because of their least ecoromic
importance this group had not reczived the attention of zoologists in the past
and hence the coastal region of Pakistan remains unexplored as regards - to the
distribution and the various forms which are indigenous to this coast. :

Som: ferms like Clibanarius arethusa and Diogenes violaceus had beem ear=
lier recorded only from Bay of Bzngal, but the present investigation on their
taxonomic studies have shown that their range of distribution also extend in the
Arabian Sea and are found in lesser number along the Karachi Coast. This
paper therefore, gives an account of the-various ferms found along our coast;
which the authors think will prove to bz of value and will contribute to.our kmow-
ledge of Dacapod Crustacea of Pakistan. ‘

Family : PAGURIDAE
Sub-Family : PAGURINAE
1. Clibanariu$ inferaspinatus, Hilgendorf.

This species is readily distinguished from others in attaining a very large
size. The variable length of carapace is from 15to 38 mm. The eye-stalk is
longer than th: anterior border of carapace. The ophthalmic- scales are more’
or less triangular, po'nted. at the apices, spinose and with setae at their free
edges. The rostrum .is very small like a tuberculum and hardly reaching 'théj '
base of ths ophthalm’c scales. Ths antennal "acicle is serrated along its inner
edge and beset with long bristles. The chelipeds are alike and equal. The
merus on its upper and inner edge bears a very strong tooth. The carpus
bears three spines on its upper and inner border. The fingers of chelipeds and 2nd
and 3rd pair of legs have blackened tipped ends. The wrist and hand of chelipeds
are beset with rounded tubercles. The dactyli of 2nd and 3rd pair of legs are
onger than the propodites. : el v
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A very common species along the coastal region of East and West Pakistan .

over muddy and sandy beaches.

Locality.—Cox’s Bazar (East Pakistan)

Nativejetty, Sonmiani, Baba Island (West Pakistan),

2. Clibanarius padavensis, . de Man.

This species is of a smaller size, attaining a variable length. of carapace
from 12 to 22 mm. The eye-stalk is more than half thc? anterior bor_dt.er of
carapace’ and equals antenular peduncles. The cphthalmic scales gre_ spinose
and besct with only few bristles at their free edges. Th.e rostrum is small and
reaching the base of ophthalmic scales. The antennal acicle is setose afld Never
reaching beyond the base of the terminal joint of peduncle. The _chglll?ed are
similar, equal and stouter than legs. The merus is without tooth at its inner
¢dge. The surface of wrist and hand is granulose. The 2nd and 3rd pair of
legs are longer than cheliped by their dactyli. The dactyli are longgr than
propodites. The eye-stalk and all pair of I2gs have red longitudinal lincs through.
out their length. -

0.F ' This is also a very common species along the coast inhabiting the same area
as above. - o) 4 . ; i

Locality.—West Wharf Karachi ' (West Pak’stan),
' ' .Cox’s Bazar (East Pakistan),

. 3. Clibanarius aequabilis, Dana.

- Th's species is also of smaller size and has a variable length of carapace
from 15 to 20 mm. The eye-stalk is as long as the antennular peduncle. Oph-
thalmc scales are setose and serrated at their free edges. The antennal acicle is
setose and terminates at the base of last peduncular joint. The rostrum is
wanting. The chelireds are equal and comparatively much stouter. The
merus is without spine or tooth. The wrist and hand have conical tubercles
on their upper surfaces. The 2nd and 3;d pair of legs are longer than
chelipeds and are smooth with long setae.. The finger -tips of dactyli are black.

... This is not a: very common sp

ecies and is gener .
and sandy shores. ; s generally a habitant of mud@y

" | Locality.—Bhit Island, Karachi (West Pakistan), -
_ 4. Clibanarius arethusa, de Man. -

- This species is generaly of mediu
from 18 to 30 mm. This has much

C. aequabilis. The eye-stalk js mu
pac: and is slightly shorer than
cales are spinose at their free ¢dges

m size, having a variable length of carapace
Chresl»zl:b:anc: in morpholo gical characters to
i ngtel;, nt ian the anterior border of cara-
with-] ‘tennular pedunc!e. The ophthalm’c

WSernumber of bristles,  The rostium
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is small, reaching the base of ophthalmic scales. The basal joint of antennal
peduncle is thick and stout with numerous setae. The antennal acicle reaches
the base of the terminal joint of peduncle. The chelipeds are equal. The
wrist and hand have few conical tubercles on their surfaces and have scanty
growth of bristles. The dactyliof 3rd pair of legs are as long as the propodites.
The finger tips and claws of dactyli are black.

This species is characterised in having a yellowish white carapace with
deep orange red chelipeds and legs. B

This species was recorded earlier from Bay of Bengal (Mergui & Arakan)
but we have been able to collect a spec’men from Manora, Karachi. This shows
a greater rangs of distribution. It is an inhabitant of rocky shores.

Locality.— St. Martin Island, (East Pakistan).
Manora Island, Karachi, (West Pakistan).

5. Diogenes diogenes, Herbest, Henderson. -

A large size species, having a carapace length from 20 to 34 mm. and charac-
terised by the very presence of a serrated anterior and anterolateral border
of the carapace. The ophthalm’c prccess (a term used by Barnard for rostrum),
is serrated and longer than the ophthalmic scales. It is less than half the
length of eye-stalk. The antennular peduncle is thick, stout and fringed with
setac all along its border. The antennal acicle is bifurcate. The outer large
fork reaching the base of terminal joint of peduncle. Antennal flagellum"
is setose. Chelipeds are urequal. The chelipeds and legs are thickly spinose
and some-what pinkish in colouration. The spines on the outer surface of the
palm are claw shaped. The dactyliard propodites of 2nd and 3rd pair of legs
have their spines arranged in raised lorgitudinal rows. The finger of smaller
cheliped - and dactyli of 2nd and 3rd pair of legs are thickly setose. Dactyli
are longer than propodites.

This species mostly inhabit the shells of Babylonia & Tibia sp. along muddy
shores.

Locality.—Korangi Creek, Karachi, (West Pakistan).
6. Diogenes custos, Fabr, Henderson.

This species is closely allied to D. diogenes, but is of smaller size. The
ophthalmic process is half the length of eye-stalk and the ophthalrr.lic scales. extend
nearly 3/4th of ophthalmic process. Carapace is serrated at its anterior and
anterolateral borders. The antenn al and antennular peduncles are of equal length.
The outer fork of antennal acicle exceeds well beyond the base of terminal joint
of peduncle.  Anternal flagellum is comparatively more setose. .The palm of
chelipeds and legs surfaces are granulose. Dactylus of left cheliped has only

ne row of spines along its upper border.
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A very common species along muddy and:sandy sha_r'es-..

Eaﬁ;?fftj’.—NatiVejetty, Bh-ft Island, Karachi (Wést Pakistan),
:-L 7., .ﬁin‘gm;es, v.iolaeeu.s,. Henderson.

" " This’ spét::ies is nearly allied to D. custos, but Alcock has describet.i it. a
variety of D. custos, Henderson, 1893. It has very many characteristics of
D. custos but differs in the following particulars.

The carapace is without any serration at its borders. The antennal pedu‘ncl'e-
is longer than the antennular peduncle. The antennal acicle is obscurely bifur-
cate. The inner fork is very slightly produced. The outer fork scarcely
reachcs ths base of terminal joint of peduncle. The antennal flagellum is short
with ccmparatively few long hairs. The palm of cheliped is longer than broad:’
Thz hand is oblong instead of being oval.

A species earlier reported by Alcock from Bay of Bengal is uncommon at
Karachi Coast. Inbabits sandy and' muddy shores. - ¥

Loeality.—Manora Island, Karachi (West Pakistan.)
| 8. Diogenes, costatus. Henderson.

The carapace measures 11 mm. in length. The anterior and anterolateral
borders of carapace are without serration. The eye-stalk is nearly 31 times longer
than the ophthalmic process. The ophtkalm’c process is small ard. in the form
ofa spine without serration and not reachin g the apics of opkthalmic scales. The
ophthalmic scales are quite large with a very prom'nent terminal spine at the
inner end of the anterior border. The antennal acicle is straight with its inner
border spinose, scarcely reaching the terminal joint of peduncle. The antennal
and antennular peduncles are of equal length. The left cheliped is enormously
large with the fixed finger deflexed. The outer surface of palm is almost smooth,
but has a ridge beginning at the lower proximal angle, which runs up parallel to,
carpal articulation and then turning towards the finger cleft. Dactyli are longer
than propodites and are setose.

This is a rare species along our coast and was reported earlier by Alcock
(1905) from the East Coast of India. ;

Locality.—Shamspir, Karachi, (West Pakistan). -
~ Family: COENOBITIDAE
9. Coenobita rugosus, FEdwards.

This species is quite of a large size having a much more calcified carapace’
with a variable length of 21 to 36 mm. The eye-stalk is laterally compresszd and
reaches beyond the middle of the terminal joint of peduncle. The ophthalmic
scales are narrow, more or Jess triangular and smooth. The antennal peduncje
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weaches almost to the middle -of 2nd joint of the antennular peduncie. The
antennal acicle is fused with the 2nd joint of peduncle. The chelipeds are un-
equal. A series of oblique laminar tubercles on the upper part of the exposed
surface of hand of left cheliped serves as a lever for stridulating mechanism.
A thick triangular brush of hairs is present on the upper part of the inner surface
of the palm, below which on the left palm there is a strong longitudinal ridge.
The outer surfaces of dactyli of 3rd ‘pair of legs are flattened. The coxae of
Sth pair of legs are produced, more so’in male than in female and more so in
right coxa of male than in the left.

This is common species along Mekran Coast inliabiting rocky and sandy
shores. ‘
* Locality.—Astola Island, Mekran (West Pakistan). -
- 10. Coenobita perlatus, Edwards.

This species is closely allied to C. rugosus, but -can be d:stmgmshed as
follows. ; ‘ s

il

The antennal peduncle does not reach the middJe of the 2nd JOlnt of the
antennular peduncle. The exposed surfaces of legs and chelipeds are covered
with small tubercles having dark corneous tips. These titbercles turn 'into -spines
on the dactyli and inner edges of propodites,. The coxa of ﬁfthnght leg i in male
is produced into a long curved and compressed tube.

This is also a common species along Mekran Coast mhabxtmg same area
as above.

Locality.—Astola Island, Mekran (West Pakistan).
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EXPLANATION OF FIGURES

1. Clibanarius inferaspinatus ... outer view of propodus and dactylus of
' 3rd left leg X 2. '

1a. Clibanarius inferaspinatus, ... inner view of left cheliped showing a
tooth at inner border of merus X 2.

2. Clibanarius padavensis, ... front of carapace from above X 3. .
2a. Clibanarius padavensis, ... left cheliped X 3. 1
-3 Clibanarius aequabilis, ... front of carapace from above X 3,
. 3q. Clibanarius aequabilis, ... left cheliped X 6. o
4. Clibanarius arethusa, ... front of carapace from above X 6.
4a. Clibanarius arethusa, léft cheliped X 6.
5. Diogenes diogenes, ... ... front of carapace from above X 3.
5a. Diogenes diogenes, ... ... left cheliped X 3.
6. Diogenes custos, .., . front of carapace from above X 8,
6a. Diogenes custos, ... “wo left cheliped X 4. | o
7. Diogenes violaceus, ... ... front of carapace from above-X 8.
Ta. Diogenes violaceus, ... ... left cheliped X 6. |
8. Diogenes custos, ... ... front of carapace from above X 8.
8a. Diogenes custos, ... «. left cheliped X 6.
9. Coenobita rugosus, ... ... front of carapace from above X 3.
- 9a. Coenobita rugosus, ... ... left cheliped X 2.
9b. Coenobita rugosus, ... ... Coxae of 5th leg X 2.
10. Coenobita perlatus, ... «-. front of carapace from above X 3.
10a. Coenobita perlatus, ... «. left cheliped X 2.

10b. Coenobita perlatus, ... . Coxae of 5th leg X 2.

“Some invéstigator PagmiﬂS” J. Asiat,
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BRYOZOA OF THE GENUS BUGULA OF KARACHI COAST
By -
SYED ImTIAZ K:A.Rlu

s | Marine Biological Research Laboratb;'y, Karachi.
Introduction : | '

Bryozoa (or Polyzoa), are a small group of colonial animals and are chiefly
represenied by the genus Bugula and its various species along the-Karachi coast.
They are mostly marine forms with exception of a few which are fresh water
and are found attaching themselves to rocks, various animal forms, alive or
dead, or seaweeds and other hard substratum which are found suitable for their
survival. Nearly seven species and four varieties have been recorded from waters
of Indo-Pak subcontinent, specially from south Indian coast and from Bay of
Bengal ; Annandale (1916), Robertson (1921), Thornely (1907 1912, 1916),
Thurston (1895) and Waters (1909, 1915). '

The three species recorded from Karachi coast are. namely _ B. . neritina,
B. avicularia & B. stolonifera. Of these B. neritina and B. avicularia are the
commonest, while B. stolonifera is seldom met with. The present paper accounts
to study of the above species to which an ecological note on their occurrence,
appearance is surmised alongwith their taxonomical study.

In determining the species of the genus Bugula the specific characters have
been adapted after Harmer (1923, 26) copied by J. S. Ryland (1960).

Material s

The Bryozoa were collected from different localities of Karachl coast.
They were found either embedded in the seaweed or undcr the rocks of the

tidal zone.

Methods :
< Following solutions were used for narcotisation of the animals :—
(1) Alcohol 100%
2 CuSO4-Solution ... 1%

Several branches were taken from a single colony. They were stained with
Borax carmine and permanent slides were made for the record.

L/909 (71) Z S.
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SPECIES WORKED OUT

1. Bugula neritina Linne/(Fig. 1 and fig. 2).
DIAGNOSIS.—This is strictly a biserial species having its bifurcation a

) -"\ -
1

little above its distal end and is-of type 4 of Harmer (1923, 26) and
J.S. R);land (1960). The avicularia are altogether absent. T!u: Spines_
are absent but are denoted by small projections and the ovicells-are

attached to theinner distal angles. . , . s

o REMARKS.—A species generally of brown colour .and mostly inﬁabiting

attached to rocks in pool and also to the floating algae near the shore.

| . This is the most abundant species of all generally met with throughout

the year. Their population increases during the month of March,
and April along the Karachicoast. A difference in their population,
density was also noted in different habitats. A situation comprising
the muddy area along with rocks wasthe most favourable. :
Habitar:—Attached to algae and tidal rocks.

Localify.—Keamari, Bhit and Manora Island (Karachi Coast).

‘ 2;__'Bi1gi:la neritina var. minima, Waters (fig. 3, fig. 4a & 4b.), L .
.ID:JXGNOSIS.——This is a variety of Bugula neritina having the peculiar

15 "

feature of possessing avicularia, the beak of which are parrot shaped.
The projections instead of spines of B. neritina are also absent.
It ismuch delicate than B. meritina and all the other characters are
Sa.n'le.

" Habitat :—Same as above.

Locality :—Same as above,

3. Bugula anicularia, Linne/(fig. 5, fig. 6a & 6b), o
DIAGNOSIS.—This is almost a white species with a shadow of greyiéli

REMARKS ~In Bugula avicularia the

tinge and commonly found growing on rocks, ascidians, etc. -The
branches are . dichotomously ~divided and the zooecia are biserial.
There is an addition in the number of spines making the total to
three, of which 2 spines are on the outer margin and one on the

i“f“‘" - The avicularia are of larger size and extend even beyond the
width of the zooecia. : -

nature of attachment of avicularia

was found to be a little bitdifferent in almost all the slides made and

examined. It is situated just b

Habirat.—Same a5 described

above,
Locality, ©

—Fish Harbour, Native Jetty (Karachi coast).
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4, Bugula stolonifera, Ryland. (fig. 7, 8, 9, fig. 10a & 10b.) |

"DIAGNOSIS.—Bugula stolonifera is a greyish. buff species and have a
bushy colony with 3 long slender spines, two on one side and one om

the inner. To every polype is attached an ayicularia just a Im:le bclow
the Spmss

.- REMARKS. —Represented very poorly along the Karachi coast this
‘ species is very similar to B. avicularia differing only in their very
delicate appearence, very long and slender spines and smaller avicularia

in contrast tothe B. avicularia where the colony is coarser, spines m;e
shorter and bigger avicularia.

Habitat—Same as above.

Locality—Bhit Isfand (Karachi Coast).
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ILLUSTRATIONS
F1G. 1. A branch of B. neritina colony.
FiG. 2. A branch of same showing the type of bifurcation.
F1G. 3. A branch of B. neritina var. minima colony.
FIG. 4a. An avicularium of Bugula neritina var. minima taken from marginal
zooecia.
Fi1G. 4b. The same, taken from a different zooecia.
F1G. 5. A branch of B. avicularia colony.
FiG. 6a. An avicularium of B. avicularia taken from a marginal zooecia.
Fi1G. 6b. The same taken from an inner Zooecia.
Fi1G. 7. A portion of the Zoarium of B. stolonifera.
FiG. 8. A portion of the same being more magnified.
FiG. 9. A branch of the same showing the nature of bifurcation.
FiG. 10a. An avicularium of B. stolonifera, taken from a marginal zooecia.

FiG. 10b. An avicularium, taken from another marginal zooecia.




. 2 Ty s i
i)
Y |
P '
{ P .. DY 4
2
RRE
sennd
..l]:‘: -

STATTAITE

. - ... -y - 4 .
[ R . LAY I ¥
.y Sad g . ¥ Ki:* e Ve L]
pe BNRRY B 14 BN EFS SRS PR THR.
1 . ek
P Yt o P T T I .
. it § i 3t
= - - . "5 '- -
se iy . vieesd Y 2 BT 7
- . L T '." .
| v il i "¢ )
e " Y - X
- . L ALY S 12 3
* Ir TN s - b P . ]
B . - g LT ) »i L.
T
. - 'n. T - ' - TP '
AN IV G5y S
et » “ T | 3 .
. 1 s ' d | BT v ol 4
. LR -
T, rienter] ol 3
: . | %
-
= I S | '
PR -

i

.

Fooy




=" -

S lece s s sa’y

L L

ety

ats*e e’

. ®_"
T LAY

itina Colony

of B.nerl
Figl

A branch



AR g
v 3 i

'l?.‘r,'. o .
§ e Ty

1w e eI T ST T IR AT Y S TR

T AT R




O
=
(v
)
Q
L
-~
3 —
o
Pl
O
=
g4
j -
0O

on

bifurcat




e

Vg

—

TV TNy N o



s —<ooeein
: | :._;:‘:. - /\ \
J@/ 1

Mandible—. -







OVtceQQ”_

S pene

Avzieularia

_BTON Ka b od;;

Zioocecta

A branch of

B.avicularia Colony

Fig. 5




> PRTTW T

St e Sl

-

. ¥




O 7 mwm

Mandible . \

A marginal avicutarium of the same
F’i%‘- ba

An inner avicu






SPLT\GS

Avecuwlaozea k
\

Z.oocecta

Abranch of B.stoloniferaColony

Fig. 7







Fig. 9 D
- A branch of ithe same
chma iNA bifurcation

27




-



Amarginal avicularia of
the same |
Figloa

.

o
<
i
3

Another marginal avicularia

Figjob



BASF DORSUM




By
JAWAID MonsiN MaLig

Zoological Surye 'y of Pakistan
PArT I

This Workisan attempt towards a study of “ The Butterfly Fauna of Pakistan”,
There are nearly 3,400 butterflies of the families Danaidae ; Satyridae ; Ama-
thusiidae ; Nymphalidae ; Acraeidae, Erycinidae ; Papilionidae and Pieridae
in the collection of Zoological Survey Museum ; Karachi. These butterflies
were collected from arid, semiarid zones of West Pakistan and hilly tracts and
humid zones of East Pakistan. These specimens collected from either wWing of
the country show a great many variation in the comprising fauna of the two wings,

A composite study of such a nature is lacking and the earlier Works ars of
Fraser, (1911) ; Janjua, & Haque (1955) ; Menesse, (1950) ; Rhe-Philipe,
George (1917) ; Swinhoe (1887). '

The present paper enumerates to a study of 43 genera and 102 species. Efforts
have also been made to include the locality; food plants ; number of specimens-
and the number of sex with available English Name and a short description, In
the location”only those places have been mentioned from where the butterflies
were collected. The food plants of the larvae have been noted from the field

notes and also after Wynter-Blyth (1957).
TYPICAL WING OF A BUTTERFLY

In the fore wing the 12 veins are shown as VI—VI2.

The interspaces are indicated as 1a, I—12.
In the hind wing the 8 veins are shown as Vlia, V1—V8.

The interspaces are indicated as Ig, 1b, 1c—8.
Family—DANAIDAE

Danais limniace Cramer

he upper side with semi-hyalin_e white bluish. spol:s
he two joined streaks in the mterspacfe l?} in the
and extends a little beyond, Which is some-
e streak is thin which is fork?d in
d found absent in one specimen.
ex of the forewing and the Whole

The Blue Tiger is blaf:k ont
and streaks. In ten specimens, t

fore wing enclose a ground colours p:lciv e
times absent. In the cell of the hin :

18 specimens and unforked in 12 ?.pecin;etn; a:p
On the under side, the basaltwo third and the

L 909 (71) Z.S.
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hind wing is olive brown. Secondary sex mark in male 1:s a sn?all fold on .the

under side of the hind wing. One male and female specimens in the collection

are dwarf., |

Foodplants : Dregea volubilis ; Calotropis : Hoya ; Marsdenia tenacissima
(Asclepiadaceae).

31 Specimens : 17 males, 14 females.
Location : East Pakistan : —Dacca, Mymensingh, Jharia.
Sind :—Karachi.
2. Danais plexippus (Linnaeus)

The Common Tiger is tawny on the upper side with broad black veins. The
apical half, costa and the inner margin of the fore wing are black, speckled with
White spots and bars. On the terminal margin of the hind wing there is a double
Tow of white prominent spots. The male has a pouch on the under side of the
hind wing, near vein 2. '

This is a common butterfly. The specimens of the dry months have paler
hind wing. Two females in the collection are dwarf.

Foodplants :  Cynanchum dalhousiege ; Ceropegia intermedia;

Stephanoris ;-
Raphistemma pulchellum (Asclepfadaceae).

38 specimens : 25 males, 13 females,

Location :  East Pakistan —Dacca ; Rajshahi ; Comilla ; Mymensingh ; Jharia

Bhairab Bazar ; Rangpur,
Sind :—Karachi ; Tando Adam,

Baluchistan i—Astolla Island,

3. Danais chrysippus (Linnaeus)

The upper side of the Plain Tiger is tawny, paler than
no broad black veins. The tawny colour jg darker in t
The hind wing is paler in colour, with three disco-cell
narrow black margin with incomplete spots.

Danajs Plexippys, With
he cell of the fore wing.
ular black marks, and a

Foodplants :  Calorropis giganrea ; C
. Procerq - lei .
cfepr’adaceae). s Asclepias Curassavica (4.
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494 males, 268 females, Dwarf
Location : East Pakistan .
Bazar ; Harban

786 specimens :
males 17, Dwarf females 7.

Dacca : :
. C;:a, Mymensx.ngl.l; Shampur ; Barkal ; Cox’s
» Nangpur ; Dmajpur; Comilla and Natore.

3 u ’

gote ; . : .
Tacobabad, Sakrarg ¢; Larkana; Saidabad ;

.

Punjab :—Pindi, Campbe]lpur; Lahore ; Hasan Abdal ; Haripur.

N.W.F.Pp. —Peshawar, |

Baluchistan:—Astolla Island ; Harnai ; Quetta ; Sibi ;B}abar Ka;:hh.
4. Danais dorippus Klug

This is a dimorph of Danais chrysippus and can be distinguished in having
no black apical margin and white band,

8 specimens: 5 males, 3 females.
Location : Sind :—Karachi.
5. Danaijs dorippus Klug, Var—aibinus Lanz

This is the variety of Danais dorippus. The hind wing is washed with shining
Wwhite.

1 specimen : female.
Location : Sind :—Karachi.
6, Euploea core (Cramer).

‘ : is dark brown on the upper
le Common Indian Crow, Is !
The male and f:il:sa ::f terminal and subterminal White spots, along the ter-
e

. - s
side. There is a olour.

minal margin, on the broad ground paler ¢

: ntly does not occur in Sind

o in East Pakistan. It appare :

ol fa,lr;};(;m::tl ct);e]:: are 8 specimens in the muscum collected from Karachi,
(Menesse— ,

; - F. glomerata ; F,
. Ficus bengalensis (Banyan) ; :
Foodplants : Streblus asper s f‘ﬂ: (Peepul) (Urticaceae) Holarrhena antidysen-

indica ; F. religios . N.oleander (Oleander) ; Ichnocarpus

L . [ odar"’" ’ L) - . yt y
terica ; Ne:;;um "y Hamidesmus  indicns 5 Cryprolepis
oc. )
fruescens (Apo ) Asclepiadaceae).

elegals (paucifl
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i $ ;- 17 females.
. 23 specimens : 6 males ; ) |
1 . . t r
Location : FEast Pakistan:—Mymensingh ; Dacca ; Mad!mpur ; Bijatpur ;
* . Rajshahi ; Barkal ; Jharia ; Rangpur ; Dohazari,

Sind : Karachi.

7. Euploea mulciber (Cramer)

The upper side of the Striped Blue Crow is brown. . The dfsc o;‘ thet :or::
wing is glossed with blue and have White spots. The terJ:.nlnaI serlesh;) hsp:i) icJu
the hind wing are prominent and whiter than the fore wing, On t ind wing
there are narrow white streaks in and around the cell.

1 specimen : female.
Location : East Pakistan:—Shamganj (Mymensingh).

8. Euploea deione Westwood

On the upper side of the Long-Branded Blue Crow the dark brown fore wing
is suffused with a brilliant irridescent blue except a very narrow brown apical
margin. The hind wing is paler and uniform brown in colour. The substerminal
spotsin the fore wing is large and complete, Where as in the hind wingitis elongated
and faint. The spots are more distinct on the under side of both the wings,

I specimen : male.

Location : East Pakistan:—Teknaf,

9. Euploea diocletiana (Fabricuius)

The fore wing of the Magpie Crow on the upper side is black
blue gloss throughout, having white spots and bars,

hind wing is black glossed with blue and the rest is light
and blue spots,

with a brilliant
The terminal half of the
brown with white streaks

I specimen : male.

Location :  East Pakistan :—Dohazari (Chittagong),

Family—SATYRIDAE

10. Myecalesis Perseus  (Fabricius),

The Comm on Bushbrown

| is vandyke brown on the upper side.
White centred f vdvous r inged

There is a
black ocellus on the upper side of the fore wing. On



the remaining are outwardly eyryeq Posterior ocelli are in a straight line and

Foodplants : Grasses,
1 specimen : male,
Location : East Pakistan:—-Chittagong

11. Lathe christophi Leech

scen;l‘:eoltu:sg ;lde is brown. Below _the centre of the hind wing there is a large

cent P ic aPpears as glossy oil stain, The only marking on the upper
ane.ls the submarginal row of black Spots on the hind wing. The under side is
Shlﬂll}g- Tf.lﬁ edges of the wings are brownish. There are two dark lines on
the d_lsc which are partly straight and partly somewhat curved. There is a sub-
marginal row of small ocelli on the under side of the hind wing. The first ocellus
Which is double and the 6th ocellus are distinct. Rest are obslescent.

1 specimen : male.
Location : N, W. F. P.:—Chitral.

12. Lethe europa Fabricius

The inner third of the hind wing of the Bamboo Tree Brown is covered with
long brown hairs. The upper side of the male is dark brown. The discal fascial
on the under side is faintly visible on the upper side. The under side is dark
blackish brown with no discal band on the under side. The series of ocelli on the
under side is curved outward and inward in the fore and hind wing respectively.
The female can be distinguished having an oblique broad white discal band on

the upper side of the fore wing.

Foodplants : Bamboo, Grasses.

2 specimens : 1 male, 1 female.

Location : East Pakistan:—Mymensingh.
N.W.F.P, :—Peshawar.

13, Parage schakra (Kollar)

The Common Wall is pale vandyke brown. On the fore wing a black wl? ite
pupilled ocellus is present on the fourth, the ]arge'st of the orange ‘slpot:. hTh_cre
5o thrcé black white pupilled orange ringed oc-cllx on the upper side of the ‘ ind

ale greyish white with dark and orange brown lines.

wing. The under side is rside of the hind wing. The upper

i ix ocelli on the unde . .
T:l:[e"e; st: cfl'l 1‘:: i'i:g“:noli;lxale has a broad pale short line on to the inward side of
side of the fo

the orange spot.
11 specimens : 3 males, 8 females.

Punjab:—-Nathiagali.

Location : :

Baluchistan:
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14. Maniola pulchella (Felder)

T he fore wing of the Tawny Meadowbrown is ochracious yellow on the upper
side with broad greyish costa, termen and dorsum snd a preapical r_ound .blac.k
spot. This black spot is white centred on the under side. The hind wing is
smooth shining greyish brown on the upper side and marked with dark brown
specks on the under side.

3 specimens : males.

Location : Punjab:—Hassan Abdal.
15.  Eumenis parisatis (Kollar)

The White Edged Rock Brown is valvet blackish brown on the upper-side
with bluish white border. There is a pupilled ocellus in interspace 5 unpupilled
ocellus in interspace 2 on the fore wing and pupilled ocellus in the _interspace 2

onhind wing. The underside is palesepia brown with dark brown streaks.
The female has broad bluish white border. '

2 specimens : 1 male, 1 female.

Location : Punjab :—Hasan Abda.

16.  Eumenis thelephassa (Hubner)

The female Baluchi Rock Brown, is pale brown on the upper side. The
wings are crossed by a post discal, broad ochracious band on the upper side, with
two white centred black ocelli, and two intermediate white spots within the band.

On the upper hind wing there is a ocellus, and white speck. The under side is pale
greyish white, freckled with black and dark striae. -

1 specimen : female.

Location - Baluchistan :—Peshin.

17. Aulocera swaha (Kollar)

of the hind wing. The
t'nged with green,

Foodplants - Grasses.
I specimen - female,

Location ;: N.w, F, p, :—Kaghan,
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Erebia scanda (Kollar)
ark velyet
ind wing t
i with foy

18.
The Pallied Argys s d

On the under side of the , Y brown with 5 bipupilled preapical ocellus.

hcr? are tw::_- small sub-basal, fulyous ringed
I minute white dots above them.

]

Foodplants : Grasses.
35 specimens.

. Location : East Pakistan ‘—Rangpur; Bhairab Bazar

Punjab :—Hasan Abdal; Murree; Nathiagali.

19. Erebia annada (Moore)

The Ringed Argus has marginal and discal bands, with two small tornal un-
pupilled ocelli and some white frosting on the under side of the hind wing.

Foodrlants : Grasses.
1 specimen.

Location : Punjab:—Murree.

20. Erebia daksha (Moore)

The upper side is dark brown. The apex of the fore wing and the termi.nal
margin are paler. The fore wing is with a bipupilled preapical ocellus i
wing with a pupilled tornal ocellus. There is a series of white spots above the

ocellus on the under side of the hind wing.
Foodplants : Grasses.
S specimens.
Location : Punjab . —Nathiagali.
21. Ypthima hubneri Kirby

Fouring i lion thehind
: o has two, pupilled ocel i
On the upper side the Common Fourl i utiheii

wing.
wing and one, bipupilled ocellus on the fore Wing

i li.
wing there are four, pupilled ocelli

Foodplants : Grasses-

form).
2 Specimen : Female (Wet- Season 10

i . Rangpur. .
L o cation ; East Pakistan:--Dacca H
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22. Ypthima baldus Fabricius

The Common Fivering has three pupilled ocelli and two tornal ocelli on'tl.le
hind wing. On the under side of the hind wing there are four prominent ocelli.

Foodplants: Grasses,

1 specimen : male (Wet-season form).

Location : East Pakistan :—Jharia (Mymensingh).
23. Ypthima sakara Moore.

The Himalaya Fivering is umber brown on the upper side and ochracious
brown on the under side. The two subapical ocelli on the under side of the hind
wing are large, geminate and encircled in a common ring. The tornal ocellus
is bipupilled.

Foodplants : Grasses.
6 specimens : females. |
Location : East Pakistan :—Bhairab Bazar.
Punjab :—Nathiagali.
24. Orsotrioena medus (Fabricius)

There is only one disorted Nigger in the collection. The upper side in uni-
form vandyke brown with terminal pale line on both the wings. The white discal
band which crosses both the wings on the under side is faintly visible on the upper
side. The ocelli are obsolescent. '

Foodplants : Grasses.
1 specimen (Dry season form).

Location : Punjab :—Murree.

25. Melanitis leda (Drury)

The wet season form of the Common Evening Brown, is dull dark brown on .
the upper side. The fore wing on the upper side has two black spots with white
pupils. The under side is grey and clearly striated with dark brown lines. The
ocelli are present. In dry season form there is a short dark yellow bar above and
at the inner edge of the black spots. The under side is richly spotted with blacks.
The ocelli are absent. The specimens were collected on light.

Foodplants : Grasses.
12 specimens : Dry season form - 4; Wet-season form : 8.

Locatlon ; East Pakistan ‘—Dohazari, Mohanganj ; Ramganj, Barisal and

Comilla;
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Foodplants : Palm.
4 specimens : males,
Location : East Pakistan :—
Mymensingh ; Jharia,
FAMILY AMATHUSIIDAE
27. Discophora tullia (Cramer)

Tpere is only the ri- ght half of a female mutilated Common Duffer, in th
collection. ';l'he upper side is purplish brown with three rows of small blu;sh spot:
on the forewing and three rows of yellow spots on the hind win g

Foodplants : Bamboo,
1 specimen : famale.

Locarion : East Pakistan :—
Cox’s Bazar.
FAMILY NYMPHALIDAE

28. Euthalia garuda (Moore)

The colour on the upper side of the female Baron is olivaceous brown. There
is a curved series of five White discal spots on the upper side of the fore wing. The
dark brown, elongate, outwardly acute spots on the upper side of the fore wing are

well separated.

Foodplants : Mangifera indica
(Anacardiaceae) Streb

(Mango) ; Anacardium accidentale (Cashew)
lus asper (Ur_n‘cac“eae).

1 specimen : female.

Location ;: East Pakistan:—

Dacca.
09, Euthalia lusentina (Cramer)
i :sh brown on the upper Side. and V.Vith a band
The male Gaudy Brown ISY Ers‘]’:;;: in the fore wing. The hind wing has red

of White dots conforming 0
L 909 (71) Z.S.
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black spots. The under side is purplish brown with large and clear markings
than the upper side.

Foodplants : Loranthus scurrula ; L. longiflorus (Loranthaceae).

1 specimen : male.

Location : East Pakistan i—
15 miles north-east of Dacca.

30. Limenitis trivena Moore

The Indian White Admiral is dull black on the upper side with broad white
discal band and is crossed by veins in the hind wing and consisting of separate
spots in the fore Wing. The fore Wing has transverse band in the cell and a white
spot in the interspace Ib. ~ Yallowish white narrow spots are present on the
marginal line of both the wings.

Foodplants : Lonicera 1ararica (Caprifoliaceae) vide de Niceville.
1 specimen:

Location : Punjab :—Nathiagali.

31. Neptis hylas Moore.

The Common Sailer is black on, the upper side and golden ochracious beneath,
The costal streak on the upper side of the fore wing is short, The triangular spot

is outwardly sharp. The White markings on the under side is broad and defined
in black.

Foodplants :—Cylista : Flemingia ; Mucuna ; X vlia ; Canavalia ensiformis
(8ladiata) ; Vigna catjang (Leguminosae) ;  Grewiq - Trium-
Jetta ; Corchorus (Til) ; Bombax (Malvaceae) ; Ho!fcte;es (Ster
culiaceae) ; Mappia Joetida (Icacinaceaqe), ]

1 specimen :

Location : East Pakistan :—
Cos’x Bazar,

32.  Nepits astola Moore

The upper side is black with White ma
szries on the upper side of the hind wing se .
ochracious yellow with indistinct black edges to white band Eaie .

2 specimens : Wet-season form,

Location :  East Pakistan :—Co’x Bazar,




Foodplants :  Fleyryg i
: ai :
oler ya interrupta ; Elatostemma cypne, 1 -
acea (Portulacacege), aftm (Urticaceae) Portulaca

2 specimens : 1 male, 1 female (Dry-season f
Location : Sind :—Karachi. orm),

34. Hypolimnas misippus (Linnaeus)

The male of the Danaid E is ti
) g8 Fly is rich velvety d .
upper : T y dark brownish
bI;I:[T t ]:;d; i\:;nth a"[”hlte dlsca.I Spot surrounded by dark irridescent blbu]j CI:OT dﬂ.le
fistinoulsk dgs. .he female is .a mimic of Danais chrysippus, but it cang ben Iln
Stinguis e having the margin more waved and on the upper side of e
wing there is a prominent black costal spot. F01 e tunit

Foodplants : Porml;zca oleraceae (Portulacaceae); Abutillon hibisco;zs (Malva-
ceae).

54 specimens ; 40 males, 14 females,
Location : East Pakistan :—
Dacca, Mymensingh.
Punjab : Rawalpindi.
Sind : Karachi.

35. Female form : inaria Cramer

It is the mimic of Danais chrysippus. The white banded balck spex is absent.

2 specimens.

Location : Sind :—Karachi.
36. Precis hierta (Fabricius)
on the upper side. The costa and ter-

The male Yellow Pansy is bright yellow .
men of the fc:'e wing is narrowly black and the black apex bears yellow markings.

The black dorsum is broadly plack at the tornus. The hi“d. wiagisvithy buck
costa and brilliant blue central spot along the anterior Blsck atet. Xho
femal i da lllarg'e cl;)lour with two ocelliin the interspace 2 and 5 on the upper
e is duller in

side of the fore wing.
Barleria (Acanthaceae).

nodplants : Asteracantha longifolia ;
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42 Specimens : 28 males, 14 females.

Location : Sind :—Karachi ; Tando Adam.

37. Precis orithyia  (Linnaeus)

The basal two-third of the fore wing of the Blue Pansy on the upper side is
velvety black, and the pale brown apex has white bands and two ocelli. The
upper side of the hind wing is shining blue shaded with black toward the inner
base. The female is smaiier in size with more prominent ocelli. The whole basal

area on the upper side is black.

Foodplants : Justicia procumbens ; Justicia micrantha Lepidagathis prostrata
(Acanthaceae).

74specimens : 53 males, 21 females.
Location : East Pakisten :—
Dacca, Bhairab Bazar, Jharia,
‘Sind :—Karachi ; Dadu,
Punjab :—Campbellpur; Abbottabad,
N. W. F. P. :—Peshawar,
Baluchistan :—Astolla Island; Quetta; Harnai,

38. Precis lemonias (Linnaeus)

The Lemon Pansy is olive brown on the upper side having numerous lemon
yellow quts on the fore wing. There is a prominent ocelli in the interspace 2 on
the fore wing and other in the interspace 5 on the hind wing.

Foodplants : Nelsonia campestris ;  Asteracantha longifolia (Acanthaceae) ;
and also on Jute and Sida rhombifolia (Malvaceae).

72 specimens,

Location : East Pakistan :—
Harbang ; Dohazari ; Comilla ; Mymensingh ; Cox’s Bazar,
Sind :—Karachi.

Baluchistan »—Mastung Road.

39.  Precis almana (Linnacus)

in[e,-:;:::, P;a;ocszk‘ P:nsi is bright yellow on the upper side having ocelli in the
e : In both the wings. Tn hind win ii i

A ] g the ocelli in th i
o ; o : e Interspace 5 is
he largeit one and on (he fore wing there are dark costal bar in and be;)ond the
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cell. The fore wing in the dr
wing is tailed at tornus and ocellus at 2 is absent O;LZT::L szoiuced. The hind
' er side is leaf like,

Foodplanls: Asteracantha longifoli
gifolia ; H i - .
Osbeckia (Melastomaceae). ygrophila 5 Barleria (Acanthaceae) ;

104 specimens, D.S.F. : 37, W.S.F. : 67

Location - East Pakistan :—

Dacca, Jharia, Dohazari, Munshiganj
’ 2 ) unshiganj, . .
St. Martin’s Island. gan), Mymensingh, Mohanganj,

Sind : Karachi.
N.W.F.P.: Peshawar.
40. Precis atlites (Johanssen)

Tt.w Gray Pansy is pale levender brown on the upper side having brown lines.
There is a row of outer discal ocelli on both thewings. The under side has delicate
and lilacine white markings.

Foodplants : Asteracantha longifolia ;  Barleria (Acanthaceae).
23 specimens : 15 males, 8 females.
Location : East Pakistan :—
Dacca, Jharia, Dohazari, Munshiganj, Mohanganj.
41. Precis iphita (Cramer)

The upper side of the Chocolate Pansy is brown having dark brown bands.
There is a ToW of small ocelli on the upper side of the hind wing. The apex of
the fore wing and the tornus of the hind wing are slightly produced. The under

side is leaf like, and have white markings.

Strobilanthes callosis ; Justicia micrantha ; Asteracantha longifolia

Foodplants :
(A canthaceae).

1 specimen.
Lecation -—East Pakistan i—

Cox’s Bazar. |
42, Form: siccata Frushtarfer

< i inhita. This is smaller ave no White
This is the dry season form ol Precis iphita. This 1> smaller and have no White

marking on the under side.

| specimen.

Location - Easl Pakistan =— Cox’s Bazar.
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43. Vanessa cardui (Linnaeus)
The Painted Lady is pinkish red on the upper sid!a. The apical ha?lf of the
fore wing and the termen are dusky black having white spots. The discal and

median golden area have black markings. The hind wing is densely brown and
the orange discal area and the termen have black spots.

Foodplants :—Zornia diphylla (Leguminoceae) ; Artemisia ; Blumea (Compositae)
Debregeasia bicolor (Urticaceae).
Location : Sind : Karachi,
Punjab : Campbellpur.
Baluchistan : Harnai.

44. Vanessa indica (Herbst)

The Indian Red Admiral is dark brown on the upper side with white spots
at the apex of the fore wing along with a central red band with a large black spot.
The termen of the hind wing is red with black spots.

Foodplants : Utrica (Nettles) ; Girardinia heterophylla (Giant Nettle) (Urti-
caceae).

1 specimen.

Location :—Baluchistan : Peshin,

45. Vanessa rizana Moore

The basal half and the costa of the fore wing on the upper side is pale brown

having orange area with black spots. The basal area of the hind wing is dusky
brown with a right yellow band and blue spots on the termen,

I specimen.

Locaiion : Baluchistan : Peshin,

46. Vanessa canace (Johanssen)

The Blue Admiral on the upper side is de

blue band on both the: wings. On the hind wing this band js traversed along it
outer margin by a series of small black dots. The under side js brownish blg lj
Wwith a white spot at the apex of the cell in the hind wing, e

Foodplants : iex (Lil ; Wi ]
plants :  Smifex (Liliaceae) ; Wild Yams/ D:oscaraceae).

I specimen,

Location :  Punjab : Nathiagali,
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Vanessa xqp
thomelag (Don: :
Thfa Large Tortoise Shell is ¢ s & Sch‘eﬁ'emll“e")
a large irregular black Spot at the
on the fore wing, The

hind wing only. The

ich orap
p & yellow. Op the upper side there is

mi '
€osta on the hind wip g and few black spots

margin is dark With
: ) & Narrow irr

mid and the hing legs are brown P Moo T
Foodplants : '

Pisiaciq i :
niegerrima (4 ;
nacardiaceae) ; Celyi :
. eltis a 7
1 specimen. » Leltis ausiralis (Urticaceae).

Location : Baluchistan - Peshin

48. Argynnis hyperbius (Johanssen)

The Indi iti :
ma,rki;l:es ny ’11?13 anllar)f Is orange ylelow on the upper side with black spots and
gs. ¢ under side of the hind wing is greenish brown variegated with

ochracc.ous, brOWfl, and silver markings. The apical half of the fore wing in
female is black having four white Spots and a white band.

Foodplants : Viola (Violacae). '

2 specimens : 1 male; 1 female.

Location : Punjab :—Campbellpur,

49. Argynnis jarnadeva Moore

The upper side is rich tawny yellow with black markings. The subterminal
spots are rounded on both the wings. On the under side there is a transverse
series of silvery centred dark ferruginous spots bordering the discal row of silvery
spots on the hind wing.

Foodplants : - Viola.
2 specimens : males.

Location :—N.W.F.P. :—Chitral.

50. Argynnis kamala Moore

. I low with black markings on the upper
Sliverstripe is golden yel ,

. The Com:n'rhere is an inverted N shaped mark beyond the .cell in the fore
su.:!e of the w];ng ' ¢ the hind wing is clothed with long yellow l.lalrs. .The. under
V{;ng. : ’Il'lheh.a:le woing s dack groed with § silver bands. The discal line is bent
side of the hin

out in the middle.
Foodplants : Viola.

1 specimen : male.
i itral.
Location : N.W.F.P.: Chit
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51. Argynnis clara Blanchard

The upper side is ochracious yellow with black markings. The base of t.he
fore wing and most of the hind wing is suffused with green. On. the llflder side
the fore wing is paler and the hind wing is shining green with bluish White mark-

ings.
Foodplants : Viola.
1 specimen : female.

Location : N,W.F.P. : Chitral,

52.  Argynnis lathonia (Linnacus)

The upper side of the Queen of Spain Fritillary is pale fulvous with larg
black spots. The base of Wings are suffused with olivaceous brown. The fore
wing is produced alang the anterior apical margin. The under SIde of the hind
wing is yellowish brown with very large silver spots. -

Foodplants : Vioia.

4 specimens : males.

Location :—Punjab : Nathiagali,

53. Atella phalantha Drury

The Common Leopard is bright ochracious with black spots and markings,
The cell of the fore wing has three transverse irregular black lines including a line
along the discocellular, The under side is paler ochracious with faint mark-
ings. The outer half of the hind wing on the under side is suffused with purple.

Foodplants :—Flacourtia ramontchi : F. Jmontana ; Aberia gardney (Bixaceae) ;
Smilex (Liliaceae) ; Sa/u (Salic aceae) " ,

21 specimens.

Location :—FEast Pakistan :—
Dacca, Natore,
Sind :  Karachi,

Punjab : Abbottabad.
Baluchistan : Harnai.

N.W.F.P.: Peshawar,



41
54. Ergolis ariaden (Johanssen)

The Angled Castor i
litary li ' _ochraceous rufous on th o witt
solitary lines. The fore wing is dee e upper side with regular

termen of the hind wing is deeply Scall)lgngncave between veins 2, 3 & 5. The

Foodplants : Tragia involucra
. !a; T‘. Cannab' . .. 5
Oil Plant) (Buphorbiacensy, - s (Castor

9 specimens : 3 males, 6 females,

Location :—East Pakistan :—

Dacca ; Bhairab Bazar ; Rangpur ; Jaidabpur and Mymensingh.
55. Ergolis merione (Cramer)

The Common Castor is brownish ochracious on the upper side with highly
waved black lines. In fore wing the termen is much rounded. On the under
side the transverse bands are diffused. '

Foodplants : Tragia involucrata ; T. nngbina (Probably) ; Ricinus communis
(Euphorbiaceae).

7 specimens : males (Wet Season Form).
Location :—East Pakistan =—
Dacca ; Bhairab Bazar ; Jaidabpur.

Family—ACRAEIDAE

56. Telchinia violae (Fabricius)

upper side With black spots in the cel
the fore wing on the upper side is nar-
the black termen.

The Tawny Coster is brick-red on the
and disc of both the Wings. The termen of
rowly dark and the hind wing has white spots on
on Flowers ; Passiflora foetida

. Cultivated Passi
Foodplants : Modecca palmata ; Culti Cucumbers <fc) 3 .

(Pass;jﬂaraceae) - Cucurbitaceae
cannabinus (Malvaceae).

16 specimens - 12 males, 4 females.

Location —East Pakistan :—
Rajshahi.
Abbotta.bad.

Dacca ;
Punjab :
L 909 (71) ZeSe
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Family—ERYCINIDAE

57. Libythea lepita Moore

The Common Beak is darker brown on the upper side with an orange yellow
streak. The spot beyond the end of cell is separate from the cell streak or slightly
joined. The orange patch on the upper side of the hind wing is narrower.

Foodplants : Celtis australis (Urﬁcaceale).

3 specimens.

Location :—Punjab : Nathiagali ; Hasan Abdal.
58. Zemeros flegvas Cramer

The Punchinello is purple brown on the upper side with many small white
spots. Each spot is bordered inwardly by a black spot. The hind wing is angu-
lated at vein 4.

1 specimen : male.

Location : [East Pakistan :—Jharia.

59. Dodona durga Kollar

The Common Durga is dark brown on the upper side with prominent yellow
spots on both the wings. There is a yellow bar at the end of the cell on the fore
wing and prominent black spots in the interspace 1b, 5, and 6 and on the base of
the tornus on the hind wing. It is tail-less. The ground colour on the under side
is ochracious brown and the veins on the basal halves of the wings are pale
ochracious White.

Foodplants : Grasses.
- 1 specimen : male.

Location :—Punjab : Hasan Abdal.

Family—PAPILIONIDAE

60. Polydorus hector (Linnaeus)

The Crimson Rose is tailed and black. The fore win
prominent interrupted irregular apical and disca] Wwhite
has discal and marginal rows of bright crimson spots.

g on the upper side have
bands. The hind wing

Foodplants :  Aristolochia indica (Aristolochiaceae),

1 specimen,

Location :—East Pakistan : Teknaf,
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61. Pl .

he Common & Plydorus aristolochiae (Fabricius)
) ose is black and taj

two specimens in th nd tailed. The hind wing i

. W = P
cell. Tn some Speci:n Ceile:tt:on) elongated white spots whlizlgl :: with five (four in
_ J e spot i : re remot

series of dirty red crescents pot n the interspace 1 is red. There is : z::: il_tlhi
A a

Foodplants : Aristilochia indica.

43 specimens.

]

62: Form : diphilus Esper
The discal spots on the hind wing are placed close to the cell.
24 specimens.

Location : Sind : XKarachi, Tando Adam.

63. Polydorus aristolochia goniopeltis (Rothschild)

. The discal spots on the hind wing is closed to the cell. The spot in the
interspace 1 is pointed and long. On the under side this spot is entirely red.

6 specimens.

Location -—Sind : Karachi.

64. Chilasa clytia (Linnaeus)

Form : dissimilis Linnacus :—The Common Mime is the mimic of Danals
On the upper side it is black with creamy stripes. On the hind wing

limniace. .
t on the upper side and large yellow terminal spot on

there is 2 tornal yellow SpO
the under side.

Foodpiants : Alseodaphine semicarpifolia 5~ Cinnamomim zeylanicum (Cinnas
mon) ; Tetranthera apetala ; Litasea sebifera (Lauraceae).

3 specimens males.

t Pakistan : Mymensingh; Rajshahi.

Location —Eas
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65. Papilio polyctor Boisduval

ickly i ith golden scales. There

< dull black thickly irrorated Wi : .
e re wing and a bright blue patch on the hind wing
hree claret-red marginal crescents on

The Commo
is a golden green band on the fo
which does not enter the cell. There are t

the hind wing. | |
Foodplants : Zanthoxylum alatum ; Limonia acidissima (Rutaceae).
6 specimens : 2 male ; 4 females,

Location :—N.W .F.P. ; Peshawar,

66, Papilio helenus (Linnaeus)

The Red Helen is black and tailed. On the hind wing there are lzf.rgc creamy
white discal patches in the interspace 5, 6 and 7 and also a marginal series of claret
red crescents on the under side of the hind wing which form a complete row.

Foodplants :—Cultivated Citrus ; Zanthoxylum rhetsa ; Glycosmis pentaphylla
(Rutaceae).

1 specimen.
Location :—East Pakistan : Teknaf,

67. Papilio polytes (Linnaeus)

The male Common Marmon is black and tailed. The terminal
yellowish white spots on the fore wing is decreasing in size towards the
the hind wing the discal band of elongate spots is white. On the und
the hind wing the incomplete series of lunes are white,

series of
apex. On
er side of

Foodplants ; Cultivated Citrus ; Glycosmis pentaphylla ;  Cifrus medica ;

Zanthoxylum rhetsa ; Aegle marmelos ;  Murraya koenigii (Ru-
taceae),

12 specimens.
Location :—Fast Pakistan :

Sind : Karagchi,

Jharja, Mymensingh, Dacca, Comilla.

Female form: cyrus Fabricius,—

This female form of Pgq,
having ochracious submarginal s

_ Pilio polytes is distinguished
eries on the under side of the hind wing,

6 specimens.

Location : East Pakistan :-—--Rajsha.hi.

Sind : Karagchij.
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68. Female form : ¢
: A + Fomulus C ; .
and ta.lled WIth brOad inten_-u tra'm.el'.--nlemlmic OfPOIydoms he ! . b
and the other below the apex I:)ed 'TTegular White band from ccllo: o
the cell and the disc have el(;.nga:1 ﬂ:i “PPer side of the hind wingetheoa;:;m;?
I
and the termen have red spots, ¢ 164 spots.  The margin bears red crescents

5 specimens.
Location : Sind :—Karachi.

69. Female form :
Polydorus aristolochige.
between the veins.

OStl::nus Hubr?er:—'l'l:lis female form is the mimic of
N the upper side of the fore wing there are pale streaks

On the hind Wing ther i
eare four white elongate spots adjacent
to the cell. The spot at the apex of the cell in the hind wing is absent Ii:‘n one Jsp:ci-

men in the collection. The marginal series of lunes are red and a paler series
of narrow r_ed spots present. The body has no red markings.

4 specimens.
Location : East Pakistan :—Mymensingh, Jharia.
Sind ; Karachi,

70. Papilio polytes nmickobarus Feldr

The male is larger than the Papilio romulus and the band on the upper side
of the hind wing is narrower.

3 specimens : male.

Location : Sind : Karachi.

71. Papilio demoleus Linnaeus

and tail-less. There are broad irregular yellow
he hind wing which is broken into irregular spots
both the wings there are marginal and terminal
ornal red spot and apical black

The Lime Butterfly is black
discal band on the upper side of t

and patches on the fore wing. (?n :
rows of yellow spots. On the hind Wing lherF are t :
and blue spot. There are dwarf specimens in the collection.

. i la : Ruta graveoleus ;

) . trus ; Glycosmis pentaphylla ; oress

Foodplant jquwi:lﬁme(lils'u Murraya koenigii ; Chloroxylon  swietenia
egle ’

(Rutaceae).
180 specimens : pwarf : 10 |
Location : East pakistan :—Dacc, Comilla,
Sind : Karachi, Sakrand.

Bhairab Bazar, Sylhet.

Ba]l.lChiStan: Harnal.
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Family—PIERIDAE

72. Delias aglaia (Linnaeus)

e Jezebel is quite different in_ appearance, The
male is black on both the sides. The upper side of bOth'th:hWI?g: ]::i;e I;;a:gma]
greyish white hastate spots and white cell s.pot. '%'hc Fell 11111 e Oo et ’ ui ira ?ge

greyish scaling and the inner area of the hmd_ wing is ye ow. On he de .ld o

of the fore wing there is a broad greyish White discal band. n the under side

of the hind wing there are yellow stripes and spots and the inner yellow area

is bright.

The female is brownish black on the upper side with prom'inent 'grey.i sh white
marginal and lower discal stripes. On the under side the hind wing is yellow
with brownish black veins and margin.

The male and female Red-bas

In both the sexes there is a red basal band which extends from costa to dorsum,

3 specimens : 1 male; 2 females.
Location : East Pakistan : Jharia (Mymensingh).

73. Delias descombesi (Boisduval)

The male Red-spot Jezebel is white on the upper side and the fore wing has
narrow black costa and small apical and terminal black area. The under side
of the fore wing is black with white spots and stripes. The veins are thinly streaked
with white. The hind wing on the under side is bright yellow with yellow marginal
spots and the area below the cell has dark scales.

The fore Wing of the female on the upper side is brownish black. There
occurs a White spot at the end of the cell and a row of pale marginal spots with
pale veins, The hind wing is white with pale spotted dark border. On the
under side the hind wing is yellow with black border bearing yellow spots.

There is a long basal red patch above the

cell in the interspace 7 on the under
side of the hind wing in both the sexes, pace 7 on the unde

2 specimens : 1 male, 1 female,

Location : East Pakistan : Jharia (Mymensingh)

74. Delias eucharis (Drury)

The male Common Jezebel is black o .
n th i : .
the fore wing and a black outer discal vej ¢ UPPer side with broad velns on

veins : . .
on the under side is yellow with blagy v on both the wings. The hind wing

eins containj
border. The red spots are pointed at th aining large red spots on the black

€ margi .
female on the upper side is white tinged wig:nyiﬁg‘::la(’k edged inwardly. The

Foodplants :  Loranthus elasticus ; I, longiflorys -
5 specimens : 2 males, 3 females ?
Location : East Pakistan -

L. scurrula (Loranthaceae).

Dacca, Mymensingh, Rajshahi
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75." Huphina nerjssa (Fabricius)

The Wet season form of

few black veins. The fore w
with White spots. Op the un
In female the margin of th
black spot in the interspacs

-the Common Gull is white on the upper side with
Ing has black terminal border and broad black apex
der side the hind wing is yellow with greenish veins.
c; ]::e]l is darkened and broad. The fore wing has a
and yellow or white spots at the a %T
outer border of the hind wing has yellowish white Epots. lnedll';:= seasg; gi;lks
t}Ie black markings are much reduced. In male the hind wing on the under
side is pale yellow with no markings.

Foodplants : Capparis aphylla ; C. sepiaria; C. heyneana ; C. horrida (Cap-
paridaceae).
W.S.F. : 19 specimens : 16 males ; 3 females.

D.S.F.: 11 specimens : 4 males ; 7 females.
Location : East Pakistan : Dacca ; Mymensingh ; Rajshahi ; Gopalpur, Natore.
76. Anaphaeis aurota (Fabricius)

Race : mesentina Cramer:—The male Pioneer on the upper side is White
The fore wing is with broad streaked black apex and a black bar at the end of
the cell. The underside of the hind wing is White to yellowish. The female is
white with black costa from base to cell bar which is joined to the costa.

Foodplants: Capparis aphylla ; C. sepiara; C. heyneana ; C. spinosa (vide:
Munshi, G.M.) ; Cadaba indica ; Maerua arenaria (Capparidaceae).
86 specimens : 58 males ; 28 females.
Location : East Pakistan : Dacca, Barkal.
Sind : Karachi.
Baluchistan :  Sibi, Baber Kachh, Harnai.

77. Appias libythea (Fabricius)

“Race : Zelmira Cramer:—Tbe male Strip;d Al!?atrOSS_ on the upper side is
white. The apex of the fore wing is black with White stripes and black ;efmeﬂ-
The hind wing in the wet season form is with a terminal serles.of triangular spot

e hin g sins. The humeral angle on the under side is tinged with

i f the v 3 . .
;t&:xevapllr;'lest‘:nalc of dry season form the hind wing is completely White.
e .

igiosa ; is sepiaria ; C. roxburghii ;
s ; Crataeva religiosa ; Cappm:.'
Foopion C. horrida (Capparidaceae).

W.S.F. : 11 specimens : 8 males, 3 females.

D.S.F. : 3 specimanis : females.
o g
Location : East pakistan:—Rajshal, Dinajp
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78. Form : Olferna Swinhoe i—

ing in the female of wet season forms have yellow

i f
The upper side of the fore w hind wing has broad yellow

spots on the apex and termen. The under side of the
discal stripe.

2 specimens : females.

Location :  East Pakistan i—Dacca.

79. Appias Iyncida (Cramer)

The female Chocolate Albatross is black with four discal streaks on the upper
side of the fore wing. The discal area of of the hind wing is white with a yellow
patch on the humeral angle and the terminal area is broadly dusky.

Foodplants : Crataeva religiosa ; Capparis roxburghii (Capparidaceae)
3 specimens : females.

Location : East Pakistan : Dacca.

80. Pieris canidia (Sparrman)

The apex of the fore wing of the Indian Cabbage White is black which is dentate
inwardly. The discal spot is present. The hind wing on the upper side has apical
and terminal dots. The female has an additional discal spot on the upper side of
the fore wing.

Foodplants : Cruciferae.
21 specimens : 9 males ; 12 females.

Location :  Punjab : Campbellpur ; Abbottabad.
N.W.E.P. : Peshawar.

81 Pieris brassicae (Linnaeus)

The apex of the fore wing on the uppe
White and there is an apical spot on the hind
spots and a black patch on the upper si

r s.ide is black in the Large Cabbage
wing. In female there are two discal

Foodplants : Cruciferae.
18 specimens : 11 males ; 7 femaleg,

Location : West Pakistan *

Punjab : Pindi, Hasan Abdal, Abbottabag
N.W.EP. : Peshawar,
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The Small 82 Pieris rapae (Linnagus)
€ osmall Ca 3
side of the fore winbbagc Wthe haF a Very small black apical area on the u
. 8- There is a discal and faint apjcal spot on the fore a. nd ipi
! in

wing respectively. On the ' -
discal spot. upper side of the fore wing the female has an additional

Foodplants : Cruciferge.
10 specimens : 4 male ; 6 females,
Location :  Punjab : Murree. Baluchistan, Quetta.
83 Pontia daplidice (Linnaeus)

] T!w fexpale ]?:ath White ha§ black apical margin on the upper side of the

orfz wing with white spots and lines. There is a black spot at the end of the cell
which is joined to the costa and a discal spot in the interspace Ib. The hind wing
on the upper side has terminal and marginal row of spots and the under side
is blotched with green.

Foodplants : Cruciferae.
3 specimens : females.
Location : 'West Pakistan : Punjab, Hasan Abdal.,

N.W.E.P. : Peshawar.

84 Pontia glauconome (Klug)
The Desert Bath White differs from the Pontia daplidice in having yellow

veins on the under side of the hind wing.
Foodplants : Cruciferae.
8 Specimens : 6 males, 2 females.
Location ; Punjab : Pindi, Nathiagali ; Hasan Abdal,

N.W.F.P. ; Peshawar.

85 Ixias marrianne (Cramer)
In the female White Orange Tip the apical half of the fore wing on the upper
hich contains four black spots and there

‘de is black enclosing an orange patch w !
2 : :lack bar at the end of the cell. The cell and the bases of the wings are dusted

with black. _ .
Foodplants : Capparis sepiaria ; C. divaricata ; C. aphylla, C. grandis (Cappari-
' daceac).

1 specimen : female.
Location Sind : Karachi.

L 909 (71) ZeSe
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86 Colotis calais (Cramer)

| m i n u ide. fore Willgs
h 1 k on the upper side. The
Salmon Afab 1§ salmon pln : : der.
have a ep:t ::ltheaend Of the cell WhiCh 18 jomed to ﬂle dals'k C:;Stal b(f)ed ale ;:I'l;e
o ansd terminal bOI'dCI' are black with gl’OLllld colour pPoOLs. |
apex e n fem h

ground colour is paler.

jca leoides: Azima tetracantha
lants : Salvadora persica; S. 0 X
SR (Salvadoraceae)

203 Specimens : 156 males ; 47 females.
Location ; Sind : Karachi, Tando Adam, Daro.
87 Colotis phisadia (Godart)

The Blue Spotted Arab is rich salmon pink. On the upper side thfa costa
and the termen of the fore wing is broadly black. The apex of the fore wing has
bluish grey spots and bluish grey scaling on the costa a-nd at base. The ciill spot
is joined to the black border of the costa. The hind wing on. the upper side has
broad black border and bluish grey scaling from the base along the dorsum. In
female the cell spot is larger,

Foodplants : Capparidaceqe.

2 Specimens : 1 male ; 1 female.
Location ; Sind : Karﬁchi.

88  Colotis vestalis (Butler)

The White Arab is with broad black terminal border which is brownish in
the female. On the hind wing there is a prominent spot in the interspace 3 and
on the apex there are three white spots in male and one white spot in female.

Form; Peelus. Swinhoe—The ground colou

r on the upper side is pale creamy
yellow. -

Foodplants : Salyadorg persica (Salvadoraceae).

125 specimens : 55 males ; 70 females,

Location :  Sind . Karachi , Larkana, Mirpur.
Punjab : Abbottabad, Sahiwal,
N.W.F.P. Peshawar,

Balughistan : Sibi.

89 Colotis fausta (Oliver)

Form : fav stina (C&R Felder)'--The
with a black ¢ all spot on the ypper id Large Sa!mon Arab i.s Isalmon whiut
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of the f:ore wing is I?lack bearing ground coloyy Spots. The hind wing on the
upper side has marginal black spots. The femeale has broad markings.
Foodplants - Maerua arenariy (Capparidaceae)

2 specimens : 1 male s 1 female.

Location : Sind . Karachi.

90 Colotis etrida (Boisduval)

The Little Orange Tip is white. The apex of the fore wing on the upper side
has an apijcal Orange patch, bordered by black, and the cell spot is very small.
On the upper side of the hind wing there are terminal black spots. The female
can be distinguished having additional spots on the fore wing. On the hind wing
the terminal spots are slightly larger.

Foodplants : Cadaba indica (Capparidaceae)
58 Specimens : —30 males : 28 females.
Location : Sind : Karachi, Thatta, Tando Adam.

Baluchistan:—Sibi, Harnai.

91 Colotis danae (Fabricius)

The Crimson Tip is White on the upper side with black scales at the base
of the wings. The apex of the fore wing is carmine, bordcfed by. brown colour.
There are terminal brown spots on the under side of the hind wing. In female

the carmine area is crossed by a line of black spots.
Foodplants : Cadaba indica ; Maerua arenaria ; Capparis sepiaria ; C. divaricata
(Capparidaceae)

48 Specimens : 29 males ; 19 females.

Location + Sind. Karachi, Tando Adam.
92 Parenonia ceylanica (C & R Felder)

i i the upper side with dark veins.
Dark Wander is bluish green on ‘ ‘
The m;lerd; of the fore wing has small bluish green spot;: Iln fex?ail;:, t(}):
The black 0 f the fore wing the marginal streak and the liscal spo r the
the upper SI;I ¢ Ohift:d inwards. The hind wing has small marginal ground colou
interspace 2 1S S§

spots.

Foodplants i Capparis heyneana (Capparidaceae)

4 specimens : 2 males ; 2 females.
Locafion  Bast Pakistan i—

Mymensingh.
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93 Catopsilia crocale (Cramer)

Ths Common Emigrant is pale yellow to whi.te qn the uppetl)‘l sxie. The
male is sulphur yellow basally and the fore wing 1s with narrow ac l}ttf:rrm.en
and apex. In female the costa, apex and the termen of the for e.ng 3"3. roac‘Ily
black and the cell spot is joined to the costa. On the upper side the hind wing
has a black terminal border.

Foodplants : Cassia fistuala ; C. siamea ; C. tora ; Butea frondosa Bauhinia
racemosa (Leguminosae)

35 Specimens : 28 males ; 7 females.

Location : East Pakistan —
Dacca, Rajshahi, Mymensingh.
Sind : Karachi.

94 Female form : Catopsilia jugartha : (Cramer) :—The female is sulphur
yellow. The fore wing has a black bar at the end of the cell which joined to
the broad black costa. The apex and the termen of the fore wing and the termen

of the hind wing on the upper side have black border.
10 Specimens.

Location : East Pakistan :—
Comilla.

Sind ; Karachi Baluchistan : Harnai Baber Kachh
95 Catopsilia pomana (Fabricius)

T?tc female Lemon Emigrant js sulphur yellow on the upper side. The
chsidas black only near the apex of the fore wing which has a cell spot. On the
under side of the hind wing there are black spots at the apices of the veins

Foodplants : Cassia fistula (Indian Laburnam) ; C. sigmea : C. tora : Butea

Jrondosa (Flame of the Forest) ; Bauhinia racemosa (Leguminosae)
4 Specimens : females. o

Location : East Pakistan:—

Dacca.

96 Catopsilia pyranthe (Linnaeus;

The Moulted Emigrant js chalk i
: . : Yy white. On the y :
wing the apical and terminal black border is conting pper side 'of the fore
the tornus. In female the cell spot js larger ous and narrowing towards
Foodplants : Cassia tora ; C, auri .
: » U auriculata 1 C. geei 2

135 Specimens : 80 males ; 55 females, accidentalis (Leguminosae)
Location. East Pakistan :—

Dacca ; Rajshah; : Mymens;
] ] mgh ; B 1
Sind : Karachi, o hezar
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97 Catopsilia floreila (Fabricius)

The male Afri . C
African Emigrant is white on the upper side with brown markings

The apex of the fore wing is v
€ry narro S
and the ell spots are prominent, W black. In female the brown markings

Foodplants : Cassia tora ; C. auriculata ; C. accidentalis (Leguminosae)
65 Specimens : 50 males ; 15 females.
Location : East Pakistan :—

Dacca ; Rangpur ; Bhairab Bazar.
Sind : Karachi.

98 Gonepteryx rhamni (Linnaeus)

The male Common Brimstone is sulphur yellow aad the female is white. The
costa in the fore wing is rounded before the apex which is produced and the termen
below the apex is fulcate. The termen of the hind wing is toothed at vein 3.
There is a drk orange spot at the end of the cell of each wing.

Foodplants : Rhamnus dahuricus (virgatus) (Rhamnaceae) ; Vaccinium (Vacci-
niaceae).

10 specimens : 7 males ; 3 females.
Location : Punjab ; Abbottabad, Nathiagali, Kaghan,
99 Eurema hecabe (Linnaeus)

The wet season forms of the Common Grass Yellow 'is b.right yellow on the
upper side. The termen of the fore wing on the upper side is broadly black and
excava-ted between vein 2 & 4. The hind wing on the upper side has narrow black
¢ under side there are irregular ring spots, at the end of

terminal border. On th : i
cell. In the Dry season forms there are rusty markings on the under side. The

black border on the upper side of the fore wing is less excavated.

ora ; C. fistula (Indian Laburnum) ; Wagatea spicata ; Pithe-

Foodplants : Cassia t leata ; Caesalpinia spp- ; Albizzia spp.

colobium dulce ; Sesbania acu
(Lt’guminosae).

WSF : 269 specimens : 194 males, 75 females.

DSF : 174 specimeDs : 102 males, 72 females.

Location : East pakistan :— |
Rangpur, Daccd Shampur ;
gind : Karachi, Tando Adam.
N.W.EP. : Peshawar.

Cox’s ;Bazar ; Mymensingh.
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100. Colias erate (Esper)

The Pale Clouded Yellow is lemon yellow on the upper side and the fore
wing have black outer and a prominent cell spot. The hind wing on the upper
side have black terminal spot.

101 Female form : pallida Staudinger :—1It is white and have ground colour
spots on the black outer border of the fore wing.

Foodplants : Parochetus communis.
2 specimens { 1 male; [ female. Female form pallida - 1,
Location : Balushistan : Mastung Road.

Punjab : Hassan Abdal.

102 Calias electo (Linnaeus)

The Dark Clouded Yellow, is deep orange yellow with broad unspotted
black border. The fore wing has a prominent black cell spot. In female the

border has ground colour spot and the hind wing on the upper side is heavily
dusted with black scaling.

Foodplants : Indigofora dosua,
21 Specimens : 16 males, 5 females.
Location : Punjab : Lahore, Abbottabad,
Sind : Karachi.
N.W.F.P. : Peshawar.

(Continueaq),

ond : Ka




F TEREDO (KUPHUS) MANNII
WRIGHT COLLECTED FROM KARACH] COAST

By
MOHAMMAD SADiQ NiAz1

Marine Biological Research Laboratory,
Karachi,

INTRODUCTION

Teredines or shipworms are wood borers of the family Teredinidae exhibiting
a great many variations in their forms. The shape and dimensions of pallets alone
are the key characters helpful in. their taxonomic studies. The wide range of varia-
tions to which they are mostly subjected creat great confusion. Payl Bartsch
(1921) has described Teredo beachi as an independant species whereas, R. C.
Miller (1922 and 1923) considered this as a variable form of Teredo navalis Linn,
Similarly F. Roch (1935) pointed out that Teredo navalis var maxima is not a
distinct variety, but it fits into the variability of Teredo navalis Linn. Visualizin,
such intricacies, this paper deals with the variations found in the pallets of Teredo
(Kuphus) mannii Wright.

MATERIAL AND METHOD

Very often collections were made from Bhit Island, opposite Karachi Boat
Club, Native Jetty, behind Intelligence School Goni, Phitti, Patt, Char, and Dhar-
kan. Besides, specimens were also collected from drifting woods zollong Kcmari
coast and Korangi Creek. Some specimens fron} reserve mllgctnon of Marfne
Biological Reseearch Laboratory were also examined and studl'ec.f. The varying
individuals were sorted out, their pallets rel.m\'ed, for asccrtammg‘ their vari-
ability. The pallets then examined under binocular and sketched with the help
of Camera lucida. In this way 34 specimens were studied and variations in the

pallets were traced.
FORM-A TYPICA

: allet of this species is roughly triangular
g Ehe bietieor expen(i_:iepizr:::“{::. :llifegcas the inner is almost flat. The outer
in shape. The ?utcr S:;t d and the inner is flat except at the median pc')rtio.n
con:Vex. surljacc is ;xc; is:d to form a median notch. From this a convexity is
RS cIt is curved and appears like a cupid’s bow. Along the
directed backwardly. ated arca is a border of dark brown horny subsl.ance
margin of the: outer excav ith distal margin of the inner surface. The remainder
Which is c[?n“m;-e&:(l{znii;mlky white. Stalk is wavy and longer than the blade,
of the surface o

Moreover it is over-lapped by the blade.
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VARIATIONS :

Variations noted during study can be classified as under :—

(1) Physical or Adventitious Variation.
(2) Individual Variation.
(3) Environmental Variation.

1. PHYSICAL OR ADVENTITIOUS VARIATIONS :
This group comprises the following variations :—

(a) Variations in blade and stalk ratio : Blade and stalk ratio is variable i.e.,
blade is either equal to stalk or longer than stalk.

(b) Variation in length and bredth ratio of blade : In many pallets their
blades are longer than broad or vice versa. o

(c) Variation in appearance of stalk : Stalk is roughly straight in young
borers whereas wavy in older ones. When age advances much, the
stalk becomes zigzag.

(d) Variation in position of notch and raised rib or SJurrow :—Notch and
excavated rib is washed off in some extreme cases of erosion. If present
these are irregularly curved.

(e) Variation in symmetry :—In curved pallets the stalk is inserted at one
side of the median line. Such pallets are asymmetrical.

2. INDIVIDUAL VARIATIONS -
In this type of variation two pallets of the sams individual are different,

ENVIRONMENTAL VARIATION.—
It is the variation of a pallets in djfferent environments,

DISCUSSION

Yariation is a common phenomenon in shipworm and is the result of
(1) age and (/i) environment. The first factor when aided by erosion ult o
effective than the second. The maximal effect of age and 3555 on is more
the blade completely. The young borer possesses straight or slight] s ot
usually longer than the blade maintaining a non ero ded surfkons fd aY lWaVy stalk
With the growing age the stalk becomes wavy and absolutely zjoz © ez‘u- noteh,
The blade as a result of continuous erosion loses its notch leavmg aag (lng. 7—9).
alone (Fig. 3a, 6b.). The general surface of blade which ,is smo gth p Al surilce
borer becomes rough as the age advances and contains lon e Ooth 1n younger

ximal area. A raised excavated rib on the pla;
plain surface of oung bl
; e ad an
irregularity. In pallets of older borers it js generally wasb}::d ofgi' as ; ShO‘T: £
X result o

erosion leaving a small raised portion which ends in a notch (Fig 5b). 1
. - n rar
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cases both notch an :
hais feregular outline;loil:hn:’ are washed off. The triangula
o iffensit allats o ¢ lateral surfaces, ranging from con r shape of the blade
I even in the same. : VeX to concave, eith
surfaces of blade either concave or cony A straight palle has generally its laterzlrl

surfaces will b ex on the contrary j

iy o c ;‘l’n"ex and concave antagonising each otlz N "I;‘llllwt:d pett; the

r 1 - r‘ -

pallets, studied, contain convex surfaces, whereas ‘:hgrleater num-
’ ¢ long pallets

possess concave surface (Fig. 2a X
) - Za, pallet with both
pallet with both the surfaces convex; and Fig. ia, b. Fi ;“;?C:u:‘c::;aw]a; Fig. 3¢, 4a,
¥R =Ny pallets with both

the convex an
<.i concave surfaces). The pallets may be called eithe
convex according to the type of lateral surfaces either concave or

A symmetry in pallets met with j . -

secondary modification brought ab:u:sb:;’ls{t’h:nr;::;‘?:s ;atz::m}. ;t is in fact a
YOURE b(?rer, during its early life, faces a node or a burrow in it Ow e
qhanges its direction. This results in a curve or bend. As gm:,thay’ lﬁtant]?
portion becomes the curved siphonal end which eventually possesses cir(:aed s’Ilth]$
In such asymmetrical pallets the stalk is insert:d at one side of the :nedi:: ;ts'
(Fig. 1a, b, Fig. 4b, Fig. 5a). If the burrow is straight near the end (si hou:
end), obviously pallets fitted in it will be smooth and straight (Fig. 2a). phon

The breadth and length ratio of blade is alsoa secondary modification. The
broader pallets are found in borers of soft wood where it expands readily with-
out the least resistance due to its softening nature. In hard wood where the

burrow is narrow which possesses longer pallets.

Individual variation causes dissimilarity in the two pallets of a pair (Fig.
10a, b). Difference in individual pallets is sometimes so striking that one gets
confusion and suspects them to belong to other borer. * Variation of this sort
cannot of course be attributed to factors in the environment which would be ex-
pected to operate alike on the two members of each pair ; rather do they repre-
sent some unknown factor of the biochemical or other aspect of the organization

of the animal which tends to asymmetry (Miller 1923).

The peculiar variation to 2 specific locality has not been noticed. A notable

change of colour variation in the horny substances is to be seen along the border
of excavated surface. When inhabiting the part of wood in mud it is dark brown
dline, and bright brown away from the midline.

or black, b ish near the m
© O ood of broken boat near the

Pallets of two specimens collected from @ piece of W _ ;
Marins Biological Resear y at Korang! Creek were bright yellowish

ch Laborator .
brown. Colour variations cannot be studied n preserved specimens.
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EXPLANATION OF FIGURES
Pallets of Teredo (Kuphy R
asymmetry. A1) mamii Wright, from Dharkan Showing

Pallets of same species from Dharkan

stowing a strai
and curved median for furrow (®). 8 RmTRg pallt 3)

Pallets of Teredo (Kuphus) mannii Wright, from Native Jetty.

Pallets of the same species from o pposite Karachi Boat Club.

Pallets showing difference between an old and a comparatively
young individual, 2=3.5 mm, long pallet of shipworm from Na-
tive Jetty, b=14 mm, long from opposite Karachi Boat Club.

More pallets from opposite Karachi Boat Club.

Variable stalks of pallets from Char (a & c¢) and from opposite
Karachi Boat Club (c).

Variable stalks of pallets from Native Jettay (a), opposite Karachi
Boat Club (b) and Goni (c).

Variable stalks of pallets from opposite Karachi Boat Club (a).
and Native Jetty (b, ¢, d).

Pallets showing individual variation, a=left pallet and b=right
pallet of the same shipworm.

7-71—200.
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