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ABSTRACT

AN ANNOTATED LIST OF THE BUTTERFLIES

OF DELHI, INDIA

by Julian Purtee Donahue

A collection of over 5600 butterflies from Delhi,
India, obtained from 1961 to 1965, contained 73 species.

An additional five species have been reported in the lit-
erature or are represented by specimens in the Indian Agri-
cultural Research Institute, New Delhi.

For each species the following information is given:
habitat preference, flying time (seasonal), total number of
specimens, number of specimens of each sex, the sex ratio,
maximum and minimum sizes observed in the material examined
(given as the length of one forewing), variation, and the
distribution of the species in India.

Two diverse habitats were heavily collected: the xero-
phytic Reserved Forest on the Ridge, a low prolongation of
the Aravalli Hills; and the mesophytic Sundar Nagar Nursery.
The Nursery, and other parts of the cities of Delhi and New
Delhi, have been so heavily irrigated that they differ rad-

ically from arid native habitats, such as the Ridge.
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The development of the mesophytic urban habitat per-
haps accounts for the presence of 14 species found in mesic
areas east of Delhi, but which 4o not occur in the arid
land west of Delhi. Conversely, three species of Colotis
Plus the hesperiid Pelopidas thrax thrax, which are charac-
teristic of arid land west of Delhi, occur on the Ridge
but do not occur east of Delhi. Finally, Pieris canidia
indica, Colias electo fieldi, and possibly Argynnis hyper-
bius, appear to be visitors from the Himalaya.

The greatest numbers and variety of butterflies are
found during the monsoon season, from July through Septem=-
ber, and afterwards through early November. The wet sea-
son form, in those species which have seasonal forms, usu-
ally occurs during the monsoon. But in at least six species
(Anagheis aurota, Cepora nerissa, Eurema hecabe, Colotis

etrida, Ypthima inica, Precis almana, and possibly Precis

orithya) the color pattern characteristic of the wet sea-
son appears as early as mid-April or May, two of the warme-
est, driest months of the year. This indicates that envi-
ronmental factors other than humidity may be influencing the
seasonal forms of these species.

The two female color forms of Colotis fausta faustina
are seasonal: the white form occurs during the monsoon; the

salmon=colored form occurs at other times of the year.
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Gongylus gongylodes (Orthoptera: Mantidae) is reported

as a predator of Colotis fausta, and Telenomus (Aholcus)

talaus (Hymenoptera: Scelionidae) is recorded as an egg

parasite of either Papilio demoleus demoleus or P. polytes

romulus.

The "cyrus" female form of Papilio polytes, usually
considered rare, is relatively common in Delhi.

The subspecies minuta Evans, originally ascribed to

Euchrysops pandava, is merely the dry season form of E.

parrhasius parrhasius.

A hypothetical 1list of 32 species which may occur in

Delhi is included.
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INTRODUCTION

It is indeed surprising that no one has published a
1list of the butterflies of India‘'s capital city, but the
hot, arid climate of the north Indian plains has never been
famous for inspiring the pursuit of Lepidoptera. Conse-
quently, the only list of Delhi butterflies is a partial
1list of 21 species that Longstaff (1912) collected there
in November, 1903. Otherwise, no complete list is avail-

able for any locality nearer to Delhi than 250 miles.

DESCRIPTION OF THE STUDY AREA

Delhi is a chief commissioner's state of 574 square
miles, wedged between the states of Punjab and Uttar Pra-
desh, on the Indo-Gangetic Plain at lat. 28 40'N, long.
77° 10'E (figs. 1 and 2).

Although it was not possible to survey the entire state,
large collections were made in two diverse habitats: the
sundar Nagar Nursery (figs. 2-4), a lush area between the
Zoological Park and Humayun's Tomb, on the southeast side
of the state; and the "Ridge" (figs. 2 and 5-8), a low
(200-300 feet) prolongation of the Aravalli Hill Range
that gradually disappears as it extends northeast to the

1



Jumna River, which flows from north to south on the east
side of Delhi. Unless otherwise stated, specimens collected
on the Ridge were obtained in a Reserved Forest west of the
Ashoka Hotel, on either side of Link Road between Sardar
Patel Road and Ridge Rcad (fig. 2). ‘

The Nursery approaches a mesophytic habitat because
of extensive irrigation throughout the year. Although
flowers and shrubs are cultivated in much of the area,
native grasses, shrubs, and trees occur in many parts of
the Nursery (figs. 3 and 4). Ssome Delhi butterflies, such

as Leptosia nina, Euploea core, and, to a great extent,

Ypthima égigg, have been found only in restricted parts of
this area.

Mukherjee (1953) has classified the essentially native
and little-disturbed vegetation of the Ridge (figs. 5-8)
into two categories: (1) the permanent vegetation, which
occurs throughout the year; and (2) the ephemeral vegetation,
which consists of annuals growing chiefly during the rainy

season. He states that "The permanent vegetation is xero-

phytic in ecological peculiarities due to the rigorous cli-
matic and edaphic conditions and gives an appearance some-
wvhat like a thorn scrub or bush jungle. But the number of
plants is somewhat fewer than in other scrut jungles of

India." According to Mukherjee (1953), the most
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charxacteristic trees on the Ridge include Azadirachta

indica, Salvadora persica, s. oleoides, Prosopis spicigera,

Acacia modesta, A. senegal, A. leucophloea, Cassia fistula,

Ehretia laevis, Tecomella undulata, Balanites roxburghii,

and Butea monosperma. The more numerous thorny shrubs on

the Ridge include Zizyphus nummularia, Grewia betulaefolia,

Capparis aphylla, C. sepiaria, Celastrus senegalensis,

Calotropis procera, and Carissa spinarum. Mukherjee (1953)
lists 178 species of plants, representing 44 families, that
occur on the Ridge.

Reference should be made to Maheshwari (1963) for a
complete analysis of the flora of Delhi.

In addition to the two major collecting sites above,
small collections have been made in xerophytic situations
at Tughlakabad Fort, eight miles SSE of New Delhi, and at
Okhla, the origin of the Agra Canal on the Jumna River,
five miles southeast of New Delhi. A few specimens have
also been collected near the Najafgarh Jheel, a large,
shallow-water lake surrounded by open cultivated land 18
miles WSW of New Delhi. WwWith the few exceptions noted

later, these localities have produced nothing unusual.



Figure 1. Outline map of northwestern India and wWest Paki-
stan, showing the major collecting sites referred to in the
text. The approximate extent of the Indo-Gangetic Plain

is stippled. Scale: 1" = about 130 miles.
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Fig. 3. An uncultivated lowland area on the north side
of the Nursery (Zoo in background). Ypthima inica is
most abundant in the tall grass in center of photo.

1 July 1962.

"_S,: 1% i

Pig. 4. Native grasses and thorn shrubs and trees in the
Nursery, looking south from the area in Fig. 3, towards
Humayun's Tomb (right center background). 1 July 1962.



Fig. 5. Dry season aspect of the vegetation
in the Reserved Forest on the Ridge, 9 May 1962.

Fig. 6. Wet season aspect of the same area
as Fig. 5, on 14 Aug. 1962. Note the change
in the ground cover, in the foliage of the
trees, and in the vine in the foreground.



Fig. 7. Dry season aspect of the vegetation
in a second portion of the Reserved Forest
on the Ridge, 9 May 1962.

-\ ol o « 3 3 _ '4'A-

Fig. 8. wet season aspect of the same area
as Fig. 7, on 14 Aug. 1962. Note the marked
increase in grasses. The large tree on the
right is Azadirachta indica.



CLIMATE AND SEASONAL ABUNDANCE

The climate of Delhi can be characterized as semi-arid,
but there are marked seasonal changes. It is cool and dry
from October to February, hot and dry from March to early
June, and hot and humid during the monsoon from mid-=-June
through september. The precipitation and temperature data
are given for each month in Table 1, along with the number
of species that have been collected in each month.

Of the mean annual rainfall of 26.2% inches, 84g
occurs during the monsoon from June through September. The
dry conditions prevailing from October to May dictate the
arid nature of the native vegetation. During the monsoon, -
however, the vegetation flourishes. Most plants produce
lush new growth at a rapid pace, and almost overnight the
land is green where leafless trees and hard bare ground
had been but a few weeks earlier (see figs. 5-8 for exam-
ples of the changes). The pronounced change in the vegeta-
tion during the monsoon has been studied in Gujarat by
saxton (1924).

The activity and abundance of the butterflies are

strongly correlated with the climatic events in Delhi.

10
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Table 1. Monthly rainfall and temperatures in Delhi, India
(Source: Sohoni, 1953), with the number of species of
butterflies recorded for each month.

TEMPERATURE (°F.)

RAINFALL mean mean NO. SPP.

MONTH (inches) daily max. daily min. COLLECTED
January 0.99 70.5 43,3 26
February 0.83 4.7 4g.2 32
March 0.51 85.0 57.1 38
April 0.33 96.6 67.7 31
May 0.52 104.8 78.8 26
June 3.03 102.4 82.5 13%
July 7.03 95.3 80.1 41
August 7.23 93.0 78.4 53
September 4.84 93.5 75.5 y7
October 0.40 92.5 64.3 31%
November 0.10 83.2 51.8 55
December 0.43 73.7 45.0 38

# June and October appear not to have been well-=collected.
A fairly low number of species is expected in June, but over
50 species should be expected in October.
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Most species either occur only during the monsoon, or are
most common at that time (Table 1 and fig. 9). Butterfly
numbers then decrease from mid-November to February, when
specimens are scarce. Some species become extremely abund-
ant during the hot season (Anapheis aurota and Colotis
fausta, for example), but the variety of species on the
wing gradually declines to a low point in June. About two
weeks after the monsoon breaks (the onset is variable, but
is usually in late June) the air is once again filled with
butterflies.

The graph of monthly precipitation and the number of
species occurring in a given month (fig. 9) demonstrates
the time lag between a change in the pattern of rainfall
and a change in the number of species flying. No attempt
has been made to estimate relative numbers of butterflies
during the different months, although the number of species
collected was usually directly related to the number of

individuals flying.
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SEASONAL VARIATION

Many species of Delhi butterflies have two well-marked
seasonal forms, associated with the wet and dry seasons.
The wet season specimens are usually larger and more con-
spicuously patterned, while some even have a different wing
shape than in the dry season form. Eurema hecabe is an
exception, in which the dry season form is heavily marked
on the underside, while the wet season form is almost im-
maculate on the underside.

Previous authors have implied that the wet season form
occurs only during the monsoon, but this certainly is not
true in Delhi. In at least six species (Anapheis aurota,
Cepora nerissa, Eurema hecabe, Colotis etrida, Ypthima
inica, Precis almana, and possibly Precis orithxa), the
color pattern characteristic of the wet season appears in
all specimens as early as mid-April or May--two of the
hottest, driest months of the year--and lasts until some-
time after the monsoon, depending on the species. These
pre-wet season forms may be smaller than wet season speci-
mens, but in their facies (and wing shape, in P. almana)

they are identical to wet season individuals.

14
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The factors responsible for the appearance of the
seasonal forms have been the subject of sOme experimentation
and much speculation. Marshall (1901) and Dixey (1902)
concluded, after a series of experiments, that the seasonal
forms were influenced by both temperature and humidity.
Apparently no modern, more sophisticated, research has been
conducted into the problem, but Sevastopulo (1944) believes
that three factors operate, either separately or in conjunc-
tion, to influence the form of a butterfly: (1) condition
of the food; (2) effect of atmospheric humidity on the
laxva; and (3) effect of atmospheric humidity on the pupa.
He further believes that the nature of the food or relative
humidity alone are not the complete explanation of the
phenomenon.

The appearance of the "wet season" form of some Delhi
species in the dry season, mentioned earlier, indicates
that some factor other than humidity may affect those
species, although the majority of the Delhi wet season
specimens appear to be restricted to the monsoon season.

It is quite possible that the factors affecting the form of

& butterfly are different for different species.



METHODS OF COLLECTING

The butterfly collector in Delhi has poor success with
special collecting methods--such as baits, models, or
locating butterflies swarming on streambankse--which are
often successful in a moist forest habitat. Collecting
butterxflies at flowers, stalking them (especially Precis),
or chasing the fast-flying species are the only methods
which have produced results in Delhi. Some species, such

as Leptosia nina and Mycalesis perseus, must be beaten

from the grass, while low=flying species (Eurema, Zizeeria,
etc.) can be obtained by gentle sweeping. During warm
weather it is advisable to do the bulk of the collecting
before 10 a.m., while the butterflies are attracted to .
flowers and before they begin flying more rapidly. A warm
day on the Ridge can be most exhausting, since the butter-
flies seldom pause in their headlong flight through the
scrub, and many were the times when both collector and net
became snagged and torn on the thorns.

No mass movements (“"migrations") of butterflies have
been observed in Delhi, although this phenomenon has been

reported elsewhere in India for species which occur in

16
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Delhi. But some species, such as Colias electo and Pieris
canidia, probably emigrate to Delhi from the Himalaya,
although so few specimens reach Delhi that it would be

difficult to detect the movement.

METHOD OF STUDY

The list which follows is the result of the examina-
tion of 5,611 mounted specimens, representing 73 species,
collected by the author from May 1961 to August 1962, and
by Roy L. Donahue and Reed C. Finfrock from 1962 to 1965.
A few additional specimens were purchased from Miss Nirmala
of Delhi, who provided specimens collected by "Venu,"
Leela R. Menon, and herself. All these specimens form a
part of the collection of Indian butterflies deposited in
the Entomology Museum at Michigan State University (MSU).
Five additional species that were not examined have eitﬁer
been reported from Delhi in the literature or are repre-
sented by single specimens in the collection of the Indian
Agricultural Research Institute (I.A.R.I.), New Delhi.

The total number of specimens examined is given for
each species, followed by the number of specimens of each
sex and the sex ratio (given as the percentage of males).

With only a few exceptions (such as Hypolimnas misippus,
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Ixias pyrene, Papilio polytes, and Colotis fausta), males

could not be distinguished from females in the field, so the
sex ratio as given should reflect the relative abundance

of the two sexes under field conditions at the time of
collecting, although it is well known that behavior and
other ecological factors generally make the females of

some species very difficult to find. The relationship
between the sex ratio observed in the field and the actual
sex ratio of a species can only be derived from rearing
experiments and studies of predation, parasitism, and beha-
vior. The sex was determined by examining the abdomen of
all specimens, even of those species which are sexually
dichromic.

To simplify the presentation of data on seasonal occur-

rence, each month has been divided into quarters, designated
by Roman numerals as follows: I = 1=7; II = 8=14; III =
15-21; and 1V = 22-end of the month. Because of the prob-
ability that a given species was not collected during'overy
week it was flying, and because most Delhi butterflies
appear to be continuously brooded in all except the winter
months, the flying time is assumed to be continuous if the
interval between collection records is four quarters or
less. For example, if a given species was collected the

first and fourth weeks of October, and again in the third
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week of November, the flying time will be presented as
Oct. I to Nov. III. June, October, and, to some extent,
September, have been poorly collected, and it is to be
expected that additional records from these months may
alter the known flying time of a species. The precise
date of each capture is given if twelve or fewer specimens
of a species have been collected.

The size of specimens, given in millimetexs (mm), is
the length of one forewing from base to apex.

The species included in this paper were identified
according to the following references: Evans (1949)--
Hesperiidae; Talbot (1939)--Papilionidae, Pieridae; Cantlie
(1962)=--Lycaenidae; Evans (1927)--Nymphalidae; and Talbot
(1947 )--Danaidae, Satyridae. A sustained attempt to pro-
cure a copy of Evans' second edition (1932) has not been
successful. Monographs of certain groups have been referred
to whenever possible. The names used in this paper follow
the above authors, unless subsequent investigations have
shown other names to be more appropriate. The arrangement
of species follows the above authors, while the arrangement of
families follows dos Passos (1964). The figures in Wynter-
Blyth (1957), Seitz (1927), and in various volumes of
Lepidoptera Indica (Moore, 1890-1900: Swinhoe, 1905-1913:
volumes V and VI were not consulted) were occasionally con-

sulted for the clarification of a description.
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"Form" names are avoided whenever possible, especially
for seasonal forms, since these names have no taxonomic
validity. Some species, however, have distinct forms which,
for the sake of recognition, are occasionally referred to
by name.

Frequent reference is made in this paper to lists of
butterflies published for other localities in northwestern
India and West Pakistan. The nearest localities and their
distances from Delhi are as follows (see fig. 1): Lucknow,
Uttar Pradesh, 250 miles SE of Delhi (de Rhé-Philipe, 1902,
1905); Kanpur, U.P., 240 miles SE of Delhi (partial list,
Sevastopulo, 1948); Lahore, west Pakistan, 250 miles NE of
Delhi (de Rhé-Philipe, 1917); Amritsar, Punjab, 250 miles
NW of Delhi (partial list; Sevastopulo, 1948); Patehgarh,
Punjab, 140 miles NNW of Delhi (partial list; Peile, 1911):
Jodhpur, Rajasthan, 300 miles WSW of Delhi (MacPherson,
1927); and Lyallpur, West Pakistan, 300 miles NW of Delhi
(partial 1list; Sevastopulo, 1948).

Other, more distant localities (fig. 1) whose lists
have been consulted include Sind (the southern portion of
the Indus Valley), West Pakistan, about 400 miles west to
about 600 miles WSW of Delhi (Swinhoe, 1887; Menesse, 1950);
Kutch (region), Gujarat, about 600 miles SW of Delhi (Nurse,

1899); Kathiawar (region), Gujarat, about 600 miles SW of
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Delhi (Mosse, 1929); Mount Abu, Rajasthan, 380 miles SW of
Delhi (MacPherson, 1927):; Kaira District, Gujarat (near
Ahmedabad), 580 miles SSWw of Delhi (Aldrich, 1946); and
Mhow, Madhya Pradesh, 420 miles SSW of Delhi (Swinhoe, 1886).

The terms used in this paper for the relative abundance
("common," "rare," etc.) are the terms used by the above
authors, to indicate the status of species in their respec-
tive areas.

To clarify the range of certain species, occasional
reference is made to specimens in the Michigan state Uni-
versity collection from the following localities (fig. 1):
Saharanpur, Uttar Pradesh, 90 miles NNE of Delhi; Aligarh,
U.P., 70 miles SE of Delhi; Agra, U.P., 110 miles SSE of
Delhi; Ludhiana, Punjab, 170 miles NNW of Delhi; Siliserh,
Rajasthan (5 miles south of Alwar), 90 miles SSW of Delhi:
Jaipur, Raj., 140 miles Sw of Delhi; and Sumerpur, Raj.

(45 miles sSw of Pali), 340 miles SW of Delhi.

The following abbreviations are used in the text:
WING SURFACES
UPP--upperside (dorsal surface) of the forewing
UPH-- " " " " " hindwing
UNP--underside (ventral surface) of the forewing

UNH=- " " " " *  hindwing
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SEASONAL FORMS COLLECTORS
wsP--wet season form JPD==Julian P. Donahue
DSF=--dry season form RLD--ROy L. Donahue

RCF-=Reed C. Finfrock

AFFINITIES OF THE DELHI BUTTERFLY FAUNA

The butterfly fauna of Delhi is poor compared to that
of the montane, mesophytic habitats of the Western Ghats
or the Himalaya. With the exception of Colias electo,
Pieris canidia, and possibly Argynnis hyperbius, which are
presumably immigrants from the Himalaya, all Delhi butter-
flies are characteristic of the populations of Peninsular
India, rather than of the adjacent Himalaya.

Oon the Indo-Gangetic Plain, a deep alluvial Tertiary
deposit between the Himalaya and Peninsular India, the
number of species decreases as one goes west. The annual
precipitation also decreases as one goes west to the Great
Indian Desert where, in some years, there is no precipita-
tion at all. Conversely, the hill ranges of India gener-
ally receive a great amount of precipitatiﬁn and have a
rich butterfly fauna.

The 78 species of Delhi butterflies represent seven

families (Table 2). For comparison with other localities
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on the Indo-Gangetic Plain, 84 species have been recorded
southeast of Delhi in Lucknow District, U.P. (de Rhé-
Philipe, 1902, 1905);: 54 species northwest of Delhi in
Lahore, West Pakistan (de Rhé-Philipe, 1917); and 51 species

WSW of Delhi in Jodhpur, Rajasthan (MacPherson, 1927).

Table 2. Family representation in Delhi.

FAMILY NUMBER OF SPECIES
Hesperiidae 11
Papilionidae 4
Pieridae 20
Lycaenidae 23
Nymphalidae 13
Danaidae 4
satyridae 3

TOTAL 78

Extensive irrigation and the introduction of a multi-
tude of exotic trees and shrubs have apparently altered the
microclimate of the cities of Delhi and New Delhi to the
point where the shaded residential areas have a lower temp-
erature and a higher humidity. The cities are verdant oases
set in a parched land, and several species of butterflies
are virtually restricted to the irrigated city. Were it not
for the creation of this mesophytic habitat, there is little

doubt that fewer species would occur in Delhi.
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The diversity of the two major habitats in Delhi per-
haps explains the occurrence in Delhi of over 20 species
of butterflies which appear to be on the periphery of their
known ranges (Table 3). The majority of these are more or
less restricted to the mesophytic city habitat and have
not been reported west of Delhi, where the climate becomes
even more arid. Some of these species may occur in the
Great Indian Desert, but collections have apparently not
been made there.

Four of the remaining peripheral species are charac-
teristic of the arid land west and southwest of Delhi,
but have not been recorded east of Delhi, while three
species appear to be stragglers or strays from the Himalaya.

In the Delhi area, as is true wherever man goes, the
native vegetation must have been considerably altered
wvhen land was cleared, crops were planted, and livestock
were turned loose to overgraze the land (see Donahue, 1962c).
The vegetation on the Ridge probably represents only a por-
tion of once-extensive thorn forests.

Beirne (1947a, 1947b) has noted that, at least in the
British Isles, the net result of the activity of man and
his animals is the decline or disappearance of populations
of many species of Lepidoptera, while relatively few species

become more numerous. Apparently no studies of the
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population ecology of Indian butterflies have been under-
taken, but this list of species could well form the founda-

tion for such an investigation in Delhi itself.

Table 3. Delhi butterflies that appear to be on the
periphery of their known ranges.

SPECIES PERIPHERY
Spialia galba galba western

Suastus gremius "
Parnara naso bada "
Borbo cinnara "
Graphium nomius nomius "
Leptosia nina nina "
Delias eucharis "
Ixias marianne marianne "
Ixias pyrene sesia "
Rapala iarbus ssp. "
Charaxes fabius fabius "
Euthalia nais "
Mycalesis perseus tabitha "
Ypthima inica "

Pieris canidia indica southwestern
Colias electo fieldi "

Plebejus sephyrus indica? southeastern
Pelopidas thrax thrax eastern
Colotis calais amata northeastern

Colotis vestalis vestalis "
Colotis fausta faustina "



ACCOUNT OPF SPECITES

HESPERIIDAE

Several of the 11 known species of skippers from Delhi
are very similar in appearance. Although there are many
characters to separate the groups, such as tibjial spines,
genitalia, and antennae, only the salient features of the
facies of each species are listed here. Complete keys and
figures of male genitalia will be found in Evans (1949).

Gangara thyrsis, Hasora chromus, and Badamia exclama-

tionis are large species, all of which are figured by
Wynter-Blyth (1957). Spialia galba, a small species with
many white spots, is also figured by Wynter-Blyth. Teli-
cota colon is the only orange skipper so far recorded from
Delhi (figured in Wynter-Blyth as Astychus augias). Gegenes
nostrodamus is a very pale brown species, whose male has no
spots on the upperside, while Suastus gremius is the only
Delhi species with black spots UNH. Both these latter

species are also figured by Wynter-Blyth.
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The remaining four species are spotted UPF and are
very similar in appearance. Parnara naso has no spot in

space 1b UPF and no male stigma; Borbo cinnara has no spot

in the cell UNH, has no male stigma UPF, and usually does
not have two spots in the cell UPF. The two species of
Pelopidas have male stigmas, two spots in the cell UPF, and
one spot in the cell UNH. The combinations of these char-
acters will separate the species that have been recorded
from Delhi, but additional skippers undoubtedly will occur
and should be looked for.

Because of recent taxonomic changes and the recognition
of new species in this family, published records of the
distribution of some species cannot be considered totally

reliable.

HASORA CHROMUS CHROMUS (CRAMER)

The Common Banded Awl is, ;s the name implies, the
most common and widespread Hasora in India, although only
five specimens have been collected in Delhi. Two males
were collected on Lantana flowers by the author in the Nur-
sery (26 Aug. and 21 sept. 1961), while Leela R. Menon
collected two males and a female in Delhi (Oct. 1962).
These last records indicate that the species may be locally

common in suitable habitats. A large skipper, probably
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this species, was observed on Lantana in the Nursery,
4 Nov. 1961, but was not collected.
SIZE: The specimens range in size from 17mm to 22mm.
DISTRIBUTION: This subspecies occurs throughout India
(Evans, 1949; wynter-Blyth, 1957), and has been recorded as

far west as Karachi (Menesse, 1950), where it is very rare.

BADAMIA EXCLAMATIONIS (FABRICIUS)

Only two males have been examined, both of which were
collected by the author in the Nursery. The first (23mm)
was taken on 20 July 1962 as it fed on a white-flowered
Lantana at midday. A second specimen (26mm) was collected
the following day on Lantana, and another was seen but not
secured. A few days later Reed C. Finfrock obtained three
specimens, which remain in his personal collection.

DISTRIBUTION: The Brown Awl occurs rather locally
throughout India (Wynter-Blyth, 1957), but the British
Museum (N.H.) has no specimens west of "North India" (Evans,
1949). It has been recorded from Lucknow (de Rhé-Philipe,
1902), where the eggs and larvae were found on Bignonia
gracilis (de Rhé-Philipe, 1905). It has also been recorded
from Mount Abu, but not in Jodhpur, by MacPherson (1927):

Kutch (Nurse, 1899); and Kathiawar (Mosse, 1929). It is
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very rare in Karachi (swinhoe, 1887; Menesse, 1950), which

is apparently the western-most record for the species.

SPIALIA GALBA GALBA (FABRICIUS)

The Indian Skipper, a small but distinctive species,
has been collected only sporadically in Delhi. 1In the
Nursery, a female was taken on 15 July 1961 (JpPp), and
another was collected on 18 Nov. 1962 (RLD). On the Ridge,
a male was obtained on 26 Feb. 1963 (RCF), while a female
was collected on 9 Aug. 1962 (JPD). In addition, two males
and a female were collected in Delhi by Venu, Dec. 1962.

SIZE: Males and females range from Smm to 1llmm.

DISTRIBUTION: This subspecies occurs throughout India,
west to Kutch and sind, east to Assam (Evans, 1949). 1t
has not been reported from Jodhpur (MacPherson, 1927), is
apparently rare in Lahore (de Rhé-Philipe, 1917), but is
fairly common to common in Lucknow (de Rhé-Philipe, 1902),
Kutch (Nurse, 1899), Kathiawar (Mosse, 1929), and sind
(swinhoe, 1887; Menesse, 1950). This species may be near

the western limits of its range at the latitude of Delhi.

SUASTUS GREMIUS GREMIUS (FABRICIUS)
Only five males of the Indian Palm Bob have been col-

lected in Delhi. Two came from the Nursery (25 sept. 1961,
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JPD; 17 Nov. 1962, RCF), while Leela R. Menon collected
three in Delhi in Nov. 1962. These last records would
imply that this species may be more common on the north
side of Delhi where the foodplant, palm, is more common.
SIZE: The forewings are from llmm to 12mm long.
DISTRIBUTION: This distinctive subspecies occurs in
South and Central India, the northwest Himalaya, and Bengal,
Sikkim, and Assam (Evans, 1949; wynter-Blyth, 1957). It is
the most common hesperiid in Lucknow (de Rhé-Philipe, 1902),
though it is uncommon in Lahore (de Rhé-Philipe, 1917),
rare in Kutch (Nurse, 1899) and Kathiawar (Mosse, 1929),
very rare in Karachi (Menesse, 1950), and apparently absent
from Jodhpur (MacPherson, 1927). This species appears to
be near the western limit of its range at the latitude of

Delhi.

GANGARA THYRSIS THYRSIS (FABRICIUS)

The only Delhi record of this species is a single
specimen in the British Museum (N.H.) from the Godman-Salvin
collection [B.M. No. 1913-2] (T.G. Howarth, pers. comm.:
specimen cited in Evans, 1949, p. 325).

This subspecies of the Giant Redeye occurs from South
India to Bombay and Calcutta, and again from Kangra (Punjadb

Himalaya) to sikkim, Assam, and farther east. The specimen
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from Delhi, assuming no labeling error, is apparently the
only record from the Indo-Gangetic Plain, and should be sub-
stantiated with additional material. This huge skipper is
crepuscular, and should be looked for near palm trees, the
foodplant. Beating the bushes during the daytime may dis-

lodge a resting specimen.

TELICOTA COLON COLON (FABRICIUS)

The Pale Palm Dart, the only orange skipper so far
recorded from Delhi, has been collected from Sept. IV to
Nov. IV, a period during which most of the Delhi hesperiids
make their appearance. This species reportedly feeds on
sugar cane, so it may be locally common in the parts of
Delhi where this crop is grown. Miss Nirmala collected
three males in Delhi in Nov. 1962, but all the rest of the
specimens examined were taken in the Nursery. One male
on 25 Sept. 1961 (JPD), one male on 3 Nov. 1962 (RCF), two
males on 4 Nov. 1961 (JPD), a male and a female on 17 Nov.
1962 (RCF), and one male on 25 Nov. 1962 (RCF).

The only hesperiid collected in Delhi by Longstaff
(1912), 7-12 Nov. 1903, was probably this species.

SIZE: The specimens range in size from l4mm to 16mm.

DISTRIBUTION: Evans (1949) records specimens in the

British Museum (N.H.) from South and Central India,
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Kathiawar, Kumaon, and from the U.P. to Sikkim. Two other
subspecies occur in Ceylon, the Andaman Islands, and Assam.

Distributional 1lists published prior to the appearance
of Evans' Catalogue (1949) are unreliable, since there
appears to have been a considerable amount of confusion and
mis-application of names in the two similar genera of
Potanthus and Telicota. Specimens on which earlier lists
were based should be re-examined in the light of the recent
taxonomic changes before they can be included in our present
knowledge of the distribution of the species. An examina-
tion of the genitalia, which are figured in Evans (1949),
is virtually essential for the proper identification of
most species.

This species is described and figured as Astychus
augias (Linnaeus) in wynter-Blyth (1957), who omits refer-

ence to two other species of Indian Telicota.

GEGENES NOSTRODAMUS (FABRICIUS)

Oonly nine males of this arid-land skipper have been
collected in Delhi, all from the Nursery: 26 June 1961,
20 July 1962 (3 specimens), 21 and 31 July 1962 (JPD); 3
and 9 sept. 1962 (RLD): and 4 Nov. 1962 (RCF). Darker
specimens occur from late July (when light specimens also

occur) to November. The genitalia of all specimens were
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examined, but G. pumilio (Hoffmansegg) was not found,
although it has been recorded as far east as the Punjab and
Kulu (Evans, 1949). This latter species was omitted by
wynter-Blyth (1957).

SIZE: The specimens range from l3mm to l4mm.

DISTRIBUTION: The Dingy Swift has been recorded east
to sind; Kutch; Deesa, Gujarat; N.W. Frontier Province; and
the Punjab, then becomes rare through the U.P. to Bengal
(Evans, 1949). Longstaff (1912) took it in Lahore, although
de Rhé-Philipe (1917) failed to find it there; Aldrich
(1946) records it from Kaira District; Menesse (1950) and
Swinhoe (1887) have collected it in Sind; and Nurse (1899)
took it in Kutch. There are two additional specimens in
the Michigan state University collection from Ludhiana,

Punjab (12 sept. 1961).

PARNARA NASO BADA (MOORE)

This is the only white-spotted brown skipper so far
recorded from Delhi which does not have a spot in space 1b
UPF or UNF. Only six specimens have been collected in
Delhi, all of which came from the Nursery, Aug. IV to Nov.
IV: one male on 26 Aug. 1961 (JPD); one female on 21 Sept.
1961 (JPD); one female on 4 Nov. 1961 (JPD); a male and a

female on 4 Nov. 1962 (RCF), and a male on 22 Nov. 1962 (RCF).
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SIZE: The forewing is from l4mm to 15mm long.
DISTRIBUTION: This butterfly occurs in India from
Ceylon north to Kashmir and east to Sikkim and Assam (Evans,
1949). wynter-Blyth (1957) apparently included this species

with P. guttatus mangala (Moore), which is only known to

occur in the Himalaya from Chitral to Sikkim and Assam

(Bvans, 1949). Parnara naso bada has been recorded from

Mount Abu (MacPherson, 1927), but other authors have failed
to report its occurrence in localities nearer Delhi. There
is an additional specimen in the MSU collection from Ali-
garh, U.P., 17 Nov. 1962 (RLD). Delhi appears to be the
western-most locality recorded for this species at this

latitude.

BORBO CINNARA (WALLACE)

This species is similar to Pelopidas females, but can
be separated with the characters listed in the introduction
to the family. It has been collected only in the Nursery
from July III to Nov. IV. 41 specimens: 20 males (49%),

21 females.

SIZE: The forewing length of males and females varies
from limm to 17mm.

VARIATION: In one female (28 Aug. 1961, JPD) the sub-

apical spots UPF are almost indiscernible, and the spot in
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space 1b UPF is absent. The other spots UPF are smaller
than usual.

DISTRIBUTION: Although the British Museum (N.H.) has
many specimens from India, there appear to be none from
west of "Central India" (Evans, 1949). B. cinnara has also
been recorded from Mount Abu (MacPherson, 1927) and Kathia-

war (Mosse, 1929) as Baoris colaca (Moore), a synonym.

Previous authors may have confused this species with Borbo
bevani (Moore) which, though not yet collected in Delhi,
has been reported from Lahore (de Rhé-Philipe, 1917) and
Karachi (Swinhoe, 1887). All these records should be re-

examined in the light of the revisional work by Evans (1949).

PELOPIDAS THRAX THRAX (HUBNER)

This species is very similar to P. mathias, but it is
less common. The males can be distinguished by the posi-
tion of the stigma UPF: in P. thrax the posterior end of
the stigma is under the origin of Cu,, while in P. mathias
the posterior end of the stigma is well proximad to the
origin of Cuj;. The male and female genitalia of all Delhi
Pelopidas have been examined.

The females of these two species are very similar, and

only an examination of the genitalia can separate them.
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Among the Delhi Pelopidas, two types of female geni-
talia were found: (a) the less common type of female has a
lateral, linear, well-defined sclerotized signum on both the
right and left sides of the bursa copulatrix; (b) the more
common type of female has only a diffuse, indistinct signum
on the left side of the bursa copulatrix.

Since no copulating pairs of Pelopidas have come into
the author's possession, there is still some doubt as to
which type of female to associate with which species. The
author has arbitrarily assumed that the more common female,
type (b), is associated with the more common male, P.
mathias. Conversely, the type (a) female has been associ-
ated with P. thrax.

Pelopidas thrax is usually encountered in the Nursery,

where it flies with P. mathias, but five specimens have
been collected on the Ridge. It is probably more frequent
on the Ridge than the records indicate, but the dearth of
attractive flowers makes this fast-flying species difficult
to collect. It has been collected in Feb. IV and March II
(Ridge), from July II to Nov. IV (Nursery), and in Dec. IV
(Ridge). 35 specimens: 23 males (66%), 12 females).

SIZE: Males and females range from 15mm to 17mm.

DISTRIBUTION: The only Indian record of this western

subspecies in the British Museum (N.H.) is a single male
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from Kutch (Evans, 1949), although Evans (1949) and
Menesse (1950) report that this species is common in Sind.
Evans (1949) also records two males of a second subspecies,
P. t. masta Evans from Sikkim. There appear to be no other
published records of this species from India, but earlier
authors may have confused it with other species. Wynter-
Blyth (1957) has omitted it from his book, on which many
collectors rely. The author has also collected two males

15 miles south of saharanpur, U.P., 8 May 1961.

PELOPIDAS MATHIAS MATHIAS (FABRICIUS)

The most common Delhi skipper, numerous on Lantana
during and after the monsoon. It has been collected in
most habitats, March I and IV, and from July III to Dec. I,
although it is most frequently collected in the Nursery.
100 specimens: 69 males (69%), 31 females.

Although the males can be distinguished from the pre-
ceding species by the position of the stigma and by exam-
ining the genitalia, the only sure way to separate the
females is by examining their genitalia.

SIZE: The males and females range in size from li4mm
to 16mm, averaging only about lmm smaller than P. thrax

thrax from Delhi.



38
DISTRIBUTION: Evans (1949) records specimens in the
British Museum (N.H.) from virtually throughout India,
including Punjab, sind, and U.P. It has also been recorded
from Lucknow (de Rhé-Philipe, 1902), Jodhpur (MacPherson,
1927), Lahore (de Rhé-Philipe, 1917), and sind (Menesse,
1950). There is a male in the MSU collection from Aligarh,

u.P. (17 Nov. 1962, RLD).

PAPILIONIDAE

ATROPHANEURA ASCANIUS DIPHILUS (ESPER)
Recent taxonomic changes have radically altered the
name of this familiar species: it was formerly known as

Polydorus (or Tros) aristolochiae aristolochiae (Fabricius).

Only four Delhi specimens have been examined: a male
collected by the author in the Nursery on 27 sSept. 1961
(46mm), two males collected in Delhi in Oct. 1962 by Leela
R. Menon (both 48mm), and a male collected in Delhi in Nov.
1962 by Miss Nirmala (48mm). The fact that three specimens
were collected on the north side of Delhi in a two-month

period may indicate that the species is more common there.
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Longstaff (1912) reported that he saw "many" in Delhi,
T7=-12 Nov. 1903.
DISTRIBUTION: The Common Rose is widespread through-
out India (Talbot, 1939; Wynter-Blyth, 1957), and has been

recorded as far west as West Pakistan (Menesse, 1950).

PAPILIO POLYTES ROMULUS CRAMER

This swallowtail, the subject of a great deal of study
because of the mimetic color patterns of the females, is
not very common in Delhi. It has been collected on the
Ridge only once (Feb. IV), and at scattered times in the
Nursery: March I and IV; May I; and July II to Nov. I.

31 specimens: 13 males (42%), 18 females, of which two
(11#) are form "romulus" Cramer, a mimic of Atrophaneura
hector (Linnaeus), which has not been recorded in Delhi;
seven (39%) are form "cyrus" Fabricius, which has the same
facies as the male; a<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>