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FOREWORD

With the increase in human population the natural habitats of butterflies have
considerably decreased. Consequently, there have been a significant decline in the
population and diversity of these spectacular insects. Customarily, so happens that
with the disappearance of a single species of a plant, many species of animals get
adversely affected. From this it may be inferred that a single species of butterflies may
also be responsible for maintaining the natural balance of its food chain.

At the national and international levels, different conventions held on biodiversity
expressed great concern about the recurring loss of natural resources including plants
and animals. The ongoing development and progressive programmes on the so-called
human welfare demand restraint-causing harm to the elements of biodiversity. The
butterflies are no exception to the rule.

Moreover, the illicit trade of the beautiful and rare Indian butterflies has led to their
over-exploitation by the traders. This is highly detrimental to the interest of our nation.
Before it is too late, sincere efforts should be made to study the little known life
histories of many rare and threatened species of butterflies.

The authors have made an attempt to provide information on various aspects of
123 species/subspecies of butterflies, included in Schedule-I (Part-IV) of the Indian
Wildlife (Protection) Act, 1972, and subsequent amendments, with reference to their
diagnostic characters, geographical distribution, habitat, conservation measures, etc.
They have also made efforts to assign status to these threatened species at national
level, following IUCN criteria with some modification considering the available
information on these butterflies.

Dr. J.R.B. Alfred

Place : Kolkata ‘ Director
Dated : March, 2005 Zoological Survery of India
Kolkata



PREFACE

Butterflies of varied colour patterns are beautiful and the most admired among insects.
They are natural pollinators and have close relationship with the flowering plants. The rare
and beautiful butterflies are objects of pleasure to Man. They are used as decorative pieces,
some tribes use them as ornaments, others worship them. Man’s greed for their rarity and
beauty have priced these creatures very high. A single specimen of such a butterfly is
valued in fabulous amount of Indian exchequer. Consequently, lucrative trade of butterflies
is prevalent.

The increasing pressure of human population has adversely affected the population of
these butterflies and their diversity as well. Man’s encroachment on the natural habitats of
butterfiles has led to clearing of forests for human settlements and their requirements of
industrialisation, urbanisation, hydroelectric projects, etc. sonsequently, with the shrinkage
of their habitats there has been decline in their deversity and populations and also disturbance
in the food chain. With the latter aspect and other threats to their survival, some species
have become very rare and endangered. Accordingly, these species have been protected
by their inclusion in Schedule-I (Part-IV) of the Indian Wildlife (Protection) Act, 1972.

The information on butterflies has been provided on various aspects common name,
diagnostic characters, intraspecific variations, geographical distribution, habitat and ecology,
threats to survival, conservation measures adopted and proposed. Of the 128 species and
subspecies listed in Schedule-I, 123 occurring in India have been assigned status at national
level following IUCN (2001) criteria with some modification and information available on
these butterflies.

LJ. Gupta

Scientist C (Retired)

Pura Mohalla, Bassi Pathanan 140 412
District Fatehgarh Sahib (Punjab)

D.K. Mondal

Scientist D (Retired)
Panchanantola, Chinsura 712 101
District Hooghli (West Bengal)
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INTRODUCTION

Butterflies are magnificent insects with attractive colour patterns, hence, of great aesthetic
value. They are natural pollinators and have close relationship with the flowering plants.
Their value as ecological indicators is not less as being more sensitive they show changes
in the climatic conditions through change in their colouration from dark to pale or other
varied colour markings or patterns. Their existence in a habitat provides information regarding
presence of other species of plants and animals. They are of great economic importance as
during developmental stages, their larvae or caterpillars feed on a variety of food plants —
crops, fruits, vegetables, forest trees, etc. Their association with coccids, ants, etc., is also
interesting. Butterflies play a significant role in the food chain, being mainly herbivores on
one hand and prey to their predators like amphibians, reptiles, birds and mammals, on the
other.

TRADE

Man’s greed for rare and beautiful Butterflies has priced them very high. A single
specimen of such a butterfly is valued exorbitantly. Consequently, the lucrative trade of
butterflies is prevalent with the world turn over of about 100million US dollars of which
Taiwan alone accounting for 20-30million dollars per year. Butterfly trading based in India
and Indochina is now quite extensive and occurs at all levels, from personal collectors to
substantial business (Collins & Morris, 1985). About no less than 50,000 specimens of
butterflies are smuggled out of India every month; and also the butterfly collecting for illegal
trade is prevalent in Western Himalaya (Himachal Pradesh, Ladakh and North-western parts
of Uttar Pradesh), the Eastern Himalaya (Sikkim and in the north of West Bengal) and
Western Ghats (Anonymous, 1996). The butterflies are collected from Ladakh, Lahul, Spiti,
Sikkim and Meghalaya feeding into 100million US dollars international trade (Menon,
1996).There have been also reports in the media regarding seizure of a large number of
insects including butterflies and moths in the possession of persons undertaking illegal
collecting / trading.

HABITAT

Politically, India (Map-1) has 28 States, 7 Union Territories with 595 Districts. India
covering a geographical area of 32,87,263 sq km is the seventh largest country in the world.
The mainland comprises four regions- a. Great Mountain Zone b. Plains of Ganga and Indus
c. Desert region and d. Southern Peninsula (Map-2). Vegetation (Map-3) of a region is
largely determined by its rainfall (Map-4), climate (Map-5), topography, etc.

There is intimate relationship between land, (Map-6) and vegetation. The kind of land
determines the type of vegetation. The diversity of plants owe to insects, the natural
pollinators. The butterflies and moths of the Order Lepidoptera are mostly phytophagous.
The butterflies like other insects are largely influenced by vegetation, rainfall, temperature,
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altitude, etc. The suitable vegetation, hot and humid climate provide favourable habitats for
diverse kinds of butterflies. Obviously, the evergreen forests of eastern Himalaya and north-
eastern hills of India harbour more than 50% of species of butterflies recorded from India.
The rain forests of Andaman and Nicobar Islands and hilly areas of South India, viz., the
Nilgiri hills, Western Ghats are well known for rich butterfly fauna.

THREATS

The IUCN (2000) has provided threat types used in the Red List of threatened species
(Appendix-C)

For the past several decades, the populations of species of butterflies have been facing
tremendous threats of their excessive collection or over-exploitation for commercial purposes
and loss of their habitat due to deforestation. The situation in India which has only 2% of
the world’s land surface with 15.5 of world population is far more critical.

Over-exploitation : The rare and beautiful butterflies are collected for trade. They are
victims of collectors in all stages of their development —eggs, larvae, pupae and adults. The
adults are killed for their use in making decorative table-show pieces, wall hangings,
greeting cards, ashtrays and such other fancy items. On the other hand, their eggs,
caterpillars, pupae are used for breeding purposes. Some tribes use brilliantly coloured
butterflies as ornaments, others workship them.

Habitat loss -

Wells et al. (1983) drew attention to the fact that destruction of habitat is putting whole
invertebrate communities at risk. The habitat loss is considered as the biggest current threat
to biodiversity (World Resources, 1994-1995). Especially large areas have been deforested
in Indonesia, Thailand, Malaysiya, the Philppines, India, Myanmar (Burma) and Laos (World
Resources, 1986). Although forest area is not currently shrinking, forest degradation continues
(World Resources, 1994-95). According to Dhar (1996), deforestation has taken a toll of over
25,827 sq km of forest area in seven years (1975-1982). In some areas, habitat loss of
maximum of 75% is alarming in subalpine forests of Jammu & Kashmir followed by Sikkim,
Himachal Pradesh, Arunachal Pradeh and Uttar Pradesh.

A Citizen’s Report (Anonymous, 1985) stated that the satellite data showed annual loss
of 1.3 million hectares of forest cover which was eight times more than the loss of 0.15
million hectares recorded by Forest Department of the Government of India. During 1972-
75 and 1980-1982, the National Remote Sensing showed 16.89% and 14.10% respectively of
the India’s forest cover which was less than FAO’s estimate of 17.4%. Except the states of
Tripura, Manipur, Meghalaya and Mizoram, all others and the Union Territories showed less
forest area than that recorded by the Ministry of Agriculture. Arunachal Pradesh, Manipur
and Andaman & Nicobars have forest cover fulfilling the criteria of National Forest Policy.

India’s forest cover has declined in hundred years from nearly 40% of its geographical
area to 22% in 1951 and further declined from 22% to 19% in 1997 (Ministry of Environment
& Forests, 1997) which is far below the target of 33% as stipulated in the National Forest
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Policy,1988. The forest cover of 72 million hectares in 1951 has come down to 63 million
hectares in 1997 and the trend is being downwards over the entire period. Encroachments
have led to conversion of forest to non-forest between 1950 and 1980 in the order of 4.5
million hectares. Thereafter, there has been only the marginal reduction in the forest cover
and average annual rate of decline in forest being 0.016million hectares Though forest
cover decline has been arrested since 1991, yet qualitative decline persists followed by the
decline in forest growing stock.

The National Forest Policy (1988), has set a goal that aims at having a minimum of one-
third (33.33%) of geographical area of the country under forest and tree cover and enjoins
maintaining two-third (66.67%) of the area in hills (an elevation of more than 500m above
mean sea level) under forest cover. The State of Forest Report (SFR, 2001) provides
information that forest cover (Maps-7, Fig. 1) in the country is 675,538sq km and constitute
20.55% of its geographical area which falls short of 12.45% as per National Forest Policy
(1988). Of this, dense forest is 12.68% (416,809sq km) and open forest is 7.87% (258,729sq
km). Out of 595 districts, 199 have less than 5% forest cover of their geographical area
including 59 districts having less than 1% forest cover. In only 146 districts, forest cover
exceeded 33% of their geographical area.
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Figure-1. Forest Cover in States and UTs (State of Forest Report, 2001)
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Map-2. Physiographic Divisions of India (Oxford Atlas, 2004)
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Map-3. Natural Vegetation in India (Oxford Atlas, 2004)
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Map-4. Annual Rainfall in India (Oxford Atlas of India, 2004)
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Map-S5. Climatic Regions in India (Oxford Atlas of India)
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Map-6. Landuse in India (Oxford Atlas, 2004)
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Map-7. Forest cover of India (State of Forest Report, 2001)
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Map-8. Annual Rainfall in India (Oxford Atlas of India, 2004)
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Hills distrcts with more than 66.67% forest cover are : Arunachal Pradesh, Assam,
Manipur, Meghalaya, Mizoram, Nagaland, Tripura and West Bengal where as hilly districts
with less than 66.67% forest cover are : Himachal Pradesh, Jammu & Kashmir, Karnataka,
Kerala, Maharashtra, Sikkim, Tamil Nadu and Uttaranchal.

The mangrove cover in the country constituded 4482sq km (0.14%) of the geographical
area of which 2859sq km is dense mangrove and 1623sq km is open mangrove.

The increasing human population pressure has adversely affected the population of
butterflies and their diversity. Human encroachment on their natural habitats has led to
deforestation i.e. clearing of forests for human settlements and needs of industrialization
(Map-8), construction of roads (Map-9), setting up railway lines (Map-10), increased tourism
(Map-11), hydroelectric projects etc. Consequently, with the shrinkage and deterioration of
their habitats there has been a marked decline in their diversity and populations and also
disturbance in food chain. Moreover, some species have become very rare and threatened.

India is one of the 12 megadiversity countries with two out of the 18 hot spots
recognized in the world. These two hot spots are Western Ghats and North-East Region,
as mentioned earlier. Species require habitats, embedded in ecosystems that evolve and
change. Therefore, ecosystems of India which have deteriorated for the past several years
as treated by Alfred et al. (2002) are cited below.

1. Eastern Himalaya : This region includes the states of Sikkim, Meghalaya, Manipur,
Mizoram, Nagaland, Tripura, Arunachal Pradesh, Darjiling District of West Bengal and
(some parts of the) Assam. There has been degradation of the habitat at a much faster
rate and the causes for this have been man’s induced activities like unplanned
landuse, cultivation on steep slopes, random use of pesticides, over-grazing, major
developmental activities e.g. mining and construction of dams, roads, over-exploitation
of village and community forests as well as faunal resources and shifting cultivation;
illegal trade, hybridization; pollution on setting up of industries; deforestation and
continuing use of mountain slopes; forest exploitation for fuel, fodder, timber and
selective use of medicinal and ornamental plants. These major developmental activities
have been responsible for the decline/reduction of forest cover and fragmentation of
the habitats of different animals. This region has suffered a loss of 783 sq km forest
cover during 1995-1997 (Alfred, et al., 2002).

2. Western Himalaya : This mountain ecosystem covers the state of Uttaranchal. The
decline in the quality and destruction of the habitats of different animals are on
account of rapid expansion of industries, agriculture, urbanization, dams, high ways,
mining, overutilization biological resources, etc. Khanna & Kumar (2002) mentioned
butterflies among the other wild animals in trade.

3.  North-West Himalaya : This mountain ecosystem includes several parts the states
of Jammu & Kashmir and Himachal Pradesh and it has been under tremendous stress
due to increasing human population. The natural habitats have been overexploited,
degraded and destroyed on account of overgrazing, agriculture and horticultural
activities. Himachal Pradesh lost a forest cover of 2,573 sq km (17.1%) of its total
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geographical area over a period of 14 years (1979-1993) whereas Jammu & Kashmir
lost a forest cover of 10.6% of its total geographical area over a period of 12 years.

Trans Himalaya : This ecosystem is considered highly fragile, and includes mainly the
Districts of Ladakh and Kargil (Jammu & Kashmir); Spiti valley, Lingti plains(Lahul
valley), Pooh Tahsil (Kinnaur District) of Himachal Pradesh; small areas in the
rainshadow of Nanda Devi range (U.P.) and Kangchendzonga range (Sikkim). This
region excludes other parts of Sikkim and U.P. The degradation and destruction of
natural habitats of different animals are due to activities of human population, e.g.,
overgrazing because of selective feeding, for food, fuel and under cultivation; and
tourism during summer months.

Desert Thar : This region includes nine Districts and some parts of the four states,
viz., Gujarat, Rajasthan, Haryana and Punjab.This fragile ecosystem issubject to human
population which has increased 3% against 1% at national level. The rapid increase
in the population of livestock has caused tremendous pressure on the grasslands
leading to the shrinkage of the grazing area. Mining of stones and unwise use of other
natural resources have also resulted in the loss of natural habitats of animals.

Rann of Kutchh : The single District of Gujarat- Rann of Kutchh, constitutes a
separate agroclimatic zone having low rainfall and sparse vegetation. This is also a
very fragile ecosystem. The grazing load is beyond the grazing capacity of the area.
The establishment of industries has caused enough pollution.

Forests : There are four types of forests : Tkopical, Subtropical, Temparate and
Arctic. Tropical (very hot, summerless), Subtropical (hot, cool weather), temperate
(warm, summer, pronounced winter), Arctic (short summer, prolonged winter). India‘s
recorded forest area of 7,65,210 sq.km (23.42%) when analysed by satellites have been
found to be 6,39,900 sq.km. (19.47%) of the geographical area of the country.

Grasslands : These occupy about 20% of the earth’s surface. The country‘s land
surface of the geographical area has 3.9% of grassland. Habitat loss is due to natural
calamities like forest fires, floods overgrazing, etc. Severe destruction was caused in
Northeasten India due to Jhum (shifting) cultivation. Due to the human population
pressure the intervals of jhuming cyles have been reduced to 4-5 years from 10 years

The high altitude pastures and the arid and the semiarid grasslands in Uttar Pradesh,
Madhya Pradesh, Haryana, Punjab, Rajasthan and Gujarat suffer from severe seasonal
grazing stresse by migratory livestock.

Mangroves : According to the data of Forest Survey of India (1998), these cover a
total area of 4,827 sq km in India, being distributed over West Bengal, Orissa, Andhra
Pradesh and Tamil Nadu (East Coast); Gujarat, Maharashtra, Goa and Kerala (West
Coast) and Andaman and Nicobar Islands.Mangrove areas in India have been reduced
to more than 50% during the last 40 years.

Islands : Theses include Lakshadweep in the Arabian Sea and Andaman & Nicobar
islands in the Bay of Bengal. In North Andaman, recorded rainforest of 96% has
reduced to 21% , in Middle Andaman it is 29% and in South Andaman it is all over-
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worked. The only tract stretch found is in the Jarawa reserve.There is habitat destruction
and alteration, population influx and indiscriminate exploitation of biological resources.
The forest coverage was about 86% of the total land area in these Islands has now
been reduced considerably due to clearing of forests for human settlement, development
activities, road construction and agriculture. These Islands represent the fragile and
ecologically sensitive ecosystem.

11. Western Ghats : These Ghats stretch from river Tapti (Tapi) in the North to
Kanayakumari in the south through the states of Gujarat , Maharastra, Goa, Karnataka,
Tamil Nadu and Kerala. This ecosystem is significant being a hot spot in India and
harbours rich diversity of flora and fauna. Man made factors, such as encroachment
of forest habitation, overexploitation of timber and other forest produces, construction
of the growing plantation of shifting cultivation, grazing and setting up of railway lines
have largely modified the habitat by shrinking and segmentation of natural ecosystem.
As per records there has been loss of 50% of forest cover in 50 years (Goankar, 1996).

12. Eastern Ghats : This region mainly spreads through the states of Orissa, Andhra
Pradesh and Tamil Nadu. This region is highly affected adversely and is often cited
an example of pathetic plight.The forest cover in the Ghats is diminishing at a much
faster rate. Shifting cultivation and setting of railway lines, construction of dams and
forest fire have surpassed the decline in quality of habitat and shrinkage of habitat.

13. Deccan Peninsula : This region covers the entire Indian peninsula south of the
Narmada river. This includes Deccan Plateau South, Deccan Plateau North, Eastern
High lands, Chhotanagpur and Central high lands. This region is a conglomneration
of different types of ecosystems like dry and moist deciduous forests, degraded shrub
lands, dry evergreen forests or thorn shrubs and tiny areas of semi evergreen forests
, besides certain wetland ecosystem and fresh water bodies. There has been massive
habitat loss for the past few decades. This has been mainly due to overexploitation
of bioresources, pollution, etc. Population growth is a powerful force for biotic
degradation.

CONSERVATION

The earliest recorded case of insect conservation is from Spain was 1835 when there was
move to protect Firefly (Coleoptera : Lampyridae). Other earlier instances are from Germany
in relation to protection of Parnassius appollo (Lepidoptera : Papilionidae) and there was
apprehension of survival of Lycaena dispar (Lepidoptera : Lycaenidae) in England followed
by other lepidopterans in Coastal California. The need for self-restraint in the collection of
butterflies and other insects was formally recognized by the Royal Entomological Society
of London, by setting up a Protection Committee in 1923 which was replaced by The Joint
Committee for the Conservation of British Insects in 1968. The concept of conservation
gained importance and acceptance in Britain. This led to the establishment of various
Societies. Contemporary movement of conservation followed in USA and Russia culminating
into organising symposia between 1972-1973. The Joint Committee for the Conservation of
British Insects provided ‘Code of Insect collecting* in 1972 (Appendix-D) which is widely
followed all over the world. Meanwhile, at international level [IUCN (International Union for
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Conservation of Nature and Natural Resources) and CITES (Convention on International
Trade in Endangered Species of Wild Fauna and Flora) became active.

Conservation of Lepidoptera : There are mainly three principal international bodies, viz.,
CITES, TUCN and WWF working for the conservation of biological diversity on a world
scale. India is signatory to all these three international bodies. These bodies operate on
distinct levels.

1. CITES (Convention on International Trade in Endangered Species of Wild Fauna and
Flora): Observing commercial exploitation as prime cause of decline in wildlife through
thriving global trade, legal and illegal, of rare and endangered species CITES came
into effect on July 1, 1975 to protect to these species of fauna and flora against over-
exploitation through international trade. Thus, it deals with regulation of trade in
specimens of species, subspecies or geographically separate population thereof
pertaining to fauna and flora included in Appendix-I, Appendix-II and Appendix-IIIL.

2. IUCN (International Union for Conservation of Nature and Natural Resources) : With
its experts provides technical support and advice needed by any governmental or
public or private body on questions of environmental conservation.

3. WWF (World Wide Fund) : Besides its public relations activities, promotes and
finances projects all over the world for the conservation of particular species or of
entire communities and ecosystems.

Since 1976, a Special Survival Commission, has been formed by the IUCN with the
Lepidoptera Specialist Group reporting to it, whose expert lepidopterists, professional and
amateur, give the IUCN the benefit of their valuable knowledge in their field. In 1984, the
Lepidoptera Specialist Group of the Special Survival Commission was divided into a Butterfly
Specialist Group and a Moth Specialist Group. With their word-wide connections the
Specialist Groups are of great value in centralizing conservation data and in advising on
priorities for conservation attention. To obtain funds for conservation projects is more
difficult for invertebrates than vertebrates, but the recommendations of the Group may be
recognized as being of international priority and importance.

CONSERVATION MEASURES TAKEN
Legislation

Observing the alarming situation caused by the depletion of natural habitats of animals
all over the globe, the Government of India took significant steps in establishing the Indian
Board for Wildlife in1952 followed by the Indian Wildlife Protection Act, 1972. Further, India
also became one of the signatories to CITES, IUCN and WWF (World Wide Fund). The
Indian Wildlife Protection Act, 1972 was the first step towards the conservation of insects
as it included “Butterflies and moths” without reference to any particular species. Amended
Indian Wildlife Protection Act, 1972 in 1980 effective from October included a large number
of species / subspecies of butterflies only, under three Schedules.
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Schedule-I : Animals included are totally protected throughout the country, live, dead
or part thereof. Persons offending the schedule are liable to very rigorous punishments. The
Schedule-I (Part IV) includes 128 species/subspecies/form of butterflies.

Schedule-II : Animals also protected under this Schedule but with controlled exploitation.
When the population a species/ subspecies/form exceeds it may be transferred to next
Schedule. The Schedule-II (Part II) includes 307 species/subspecies/form of butterflies.

Schedule-1V : Animals included under this Schedule are generally the common animals.
There are 19 species/subspecies of butterflies listed in Schedule-IV (Part II).

The majority of species/subspecies of butterflies to which Evans (1932) mentioned ‘very
rare’ and ‘rare,” are listed under Schedule-I (Part-4) and Schedule-II (Part-2), respectively.
Wynter-Blyth (1957) and all later workers followed Evans (1932) regarding the status of
species of butterflies. Gunathilagaraj et al. (2000) brought out a Handbook on butterflies
listed in Schedule-I (Part- IV) of the Indian Wildlife (Protection) Act , 1972.

General restrictions on trade in Lepidoptera apply in both East and West Germany (GDR
and FRG), Kenya, Madagascar, Mexico and Turkey. One or more species of swallowtail are
protected or banned in trade under national legislation in Austria, Czechslovakia, Finland,
France, Germany (GDR), United kingdom, Greece, Hungary, Luxembourg, Netherlands,
Poland, Switzerland,U.S.S.R., Brazil, India, Indonesia. Malaysia, Papua New Guinea and the
U.S.A. In recognition of the importance of conserving the habitats of threatened animals
and plants, all northern European countries give greater emphasis to protected areas than
to legislation concerning individual species (Collins & Morris, 1985).

Protected areas

India to-day has an elaborate network of 578 protected areas covering an area of
1,55,508.54 sq km which is 4.73 % of the country’s total geographical area (Singh & Singh,
2002). These protected areas serve in situ conservation which has advantage over ex situ
conservation because of long range ecological processes and organic evolution that operate
under natural conditions and constantly refine and update biodiversity through three
cardinal elements of organic evolution, viz., i) Mutation ii) Recombination and iii) Natural
Selection. India is rich in biodiversity and poor in biotechnology and thus, has inherent
capability to become rich in biotechnology than other countries which are poor both in
biodiversity and biotechnology or poor in biodiversity and rich in biotechnology. Of these
578 protected areas, there are 89 National Parks and 489 Wildlife Sanctuaries located in 10
different Biogeogaphic zones/ Biotic Provinces.

Biosphere Reserve : A network project of protected areas launched by the UNESCO
(United Nations Educational, Scientific and Cultural Organisation) under the MAB (Man
and Biosphere) Programme to classify certain forest area rich in biodiversity, of cultural
heritage significance and encompassing unique ecosystems which are representatives of
major biogeographic zones of the world, as Biosphere reserve. The biosphere reserves are
areas of terrestrial and coastal ecosystems which are internationally recognized within the
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framework of UNESCOs Man and Biosphere Programme. There are 13 biosphere reserves
covering an area of 55,550.39 sq km which is 1.69% of the total geographical area of the

country.

Wildlife Sanctuary : The State Government may, by notification, declare any area to be
a sanctuary if it considers that such area is of adequate ecological, faunal, floral,
geomorphological, natural, or zoological significance, for the purpose of protecting,
propagating wildlife or its environment. It shall specify, as nearly as possible, the situation
and limits of such area. In a sanctuary , private ownership rights may be allowed to continue
and forestry and other usages may be permitted to the extent that they do not adversely
affect t wildlife coservation.There are 489 Wildlife Sanctuaries covering an area of 1,17,974.53
sq km which is 3.59% of the total geographical area of the country.

National Park : Whenever it appears to the State Government that an area , whether
within a sanctuary or not, is, by means of its ecological, faunal, floral, geomorphological,
or zoological importance, needed to be constituted as a National Park for the purpose of
protecting, propagating, or developing wildlife therein or its environment; it may, by
notification, declare its intention to constitute such an area as a National Park. It shall
define the limits of the area which is intended to be declared as a National Park. A National
Park has a permanent status, and is entitled for financial support from the Central Government.
In a National Park all private rights are extinguished all forestry operations and other
usages such as grazing of domestic animals are prohibited There are 89 National Parks
covering an area of 37,534.01 sq km which is 1.14% of the total geographical area of the
country.

Normally a Sanctuary or National Park is established by the State Government, but if
any area, wholly and partly, is under the control of the Central Government, then the State
Government must take consent of the Central Government before notifying such an area as
a Sanctuary or National Park.

Ranching and Farming : An encouraging step is that ‘A project on Butterfly ranching
/ farming in South Andaman’ has been sanctioned during 2000-2001 by the Minigfry of
Environment and Forests, Government of India at Central Agriculture Research Institute,
Port Blair, Andaman & Nicobar Islands

CONSERVATION MEASURES SUGGESTED

Documentation : The species of butterflies with restricted distribution with poorly
known habits, life-history, ecology, etc. may be documented.

Public awareness : The attention of public may be drawn to butterflies through calendars
and picture cards bearing captions, life-history information, depicting a variety of butterfly
kinds urging coservation rather than wanton cllecting

Ranching and Farming : In farming, young ones are reared in captivity from parents that
are also held in captivity. For ranching, young stages of wild parentage are captured and
reared to the adult stage in captivity. The finest example of successful butterfly ranching
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is without question the development of the birdwing industry in Papua New Guinea. There
is need to establish more ranching / farming centers in India.

Code for Insect collecting : As widely followed the code should be adopted and adhered
to while collecting insects in the field from their habitats.

Protected areas : More National Parks and Wildlife Sanctuaries may be established in
order to achieve the stated goal to bring minimum of 9 % of the country’s geographical area
under protected area of network (PAN) as 4.73 % protected area (in 2002) is still short of,
3.27 %.

Afforestation : The afforestation should be encouraged in areas which are falling short
of forest cover as per National Policy (1988).

THREATENED CATEGORIES

Wells et al. (1983) included a number of species of butterflies in their IUCN Invertebrate
Red Data Book. Solely on butterflies, “The Threatened Swallowtails of the World” by
Collins & Morris (1985) is the first IUCN Red Data Book. They used the then recognised
categories of the threatened species, viz., Extinct (Ex), Endangered (E), Vulnerable (V), Rare
(R), Indeterminate (I), Insufficiently Known (K) and Out of Danger (O). The IUCN Red List
Categories and Criteria : Version 3.1 of TUCN (2001) prvide the criteria for determining the
status of categories as Extinct (EX), Extinct in the Wild (EW), Critically Endangered (CR),
Endangered (EN), Vulnerable (VU), Near Threatened (NT), Least Concern (LC), Data Deficient
(DD) and Not Evaluated (NE). The IUCN (2001) recommended all assessments from January,
2001 to use the latest adopted version and cite the year of publication and version number.

To assign strictly the above-mentioned categories, however, sufficient information
is not available for majority of the threatened species of India. As such, status of these
species has been given on the basis of the available literature, collection of butterflies made
by several parties during the faunistic surveys, field observation, and present condition of
their habitats. Accordingly, of the 128 threatened species of butterflies included in Schedule-
I (Part-1V) of the Indian Wildlife (Protection) Act, 123 occurring in India have been dealt
with and assigned the status at the national level of being Critically Endangered, Endangered
, Vulnerable and Near Threatened. For this, IUCN Red List Categories and Criteria : Version
3.1 of IUCN (2001) has been followed as far as possible / with some modification. The
accounts and photographs have been given laying stress particularly on species, subspecies
and form only as they are listed in Schedule-I (Part-IV) of the Indian Wildlife (Protection)
Act, 1972, and, subsequent amendments. Threats, for species/subspecies/form, given are in
the area of their occurrence rather than their specific habits/habitat. The photograph of a
species is provided where the photograph is not available for the subspecies listed in the
Schedule. Also, the photographs of other subspecies are provided where the photograph
is not available for a particular subspecies mentioned in the Schedule.
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IUCN Red List Categories and Criteria
Version 3.1 (2001)

EXTINCT (EX)

A taxon is Extinct when there is no reasonable doubt that the last individual has died. A
taxon is presumed Extinct when exhaustive surveys in known and/or expected habitat, at
appropriate times (diurnal, seasonal, annual), throughout its historic range have failed to
record an individual. Surveys should be over a time frame appropriate to the taxon’s life
cycle and life form.

EXTINCT IN THE WILD (EW)

A taxon is Extinct in the Wild when it is known only to survive in cultivation, in captivity
or as a naturalized population (or populations) well outside the past range. A taxon is
presumed Extinct in the Wild when exhaustive surveys in known and/or expected habitat,
at appropriate times (diurnal, seasonal, annual), throughout its historic range have failed to
record an individual. Surveys should be over a time frame appropriate to the taxon’s life
cycle and life form.

CRITICALLY ENDANGERED (CR)

A taxon is Critically Endangered when the best available evidence indicates that it meets
any of the criteria A to E for Critically Endangered (see Section V), and it is therefore
considered to be facing an extremely high risk of extinction in the wild.

ENDANGERED (EN)

A taxon is Endangered when the best available evidence indicates that it meets any of the
criteria A to E for Endangered (see Section V), and it is therefore considered to be facing
a very high risk of extinction in the wild.

VULNERABLE (VU)

A taxon is Vulnerable when the best available evidence indicates that it meets any of the
criteria A to E for Vulnerable (see Section V), and it is therefore considered to be facing a
high risk of extinction in the wild. 1 Note : As in previous IUCN categories, the abbreviation
of each category (in parenthesis) follows the English denominations when translated into
other languages (see Annex 2).

NEAR THREATENED (NT)

A taxon is Near Threatened when it has been evaluated against the criteria but does not
qualify for Critically Endangered, Endangered or Vulnerable now, but is close to qualifying
for or is likely to qualify for a threatened category in the near future.
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LEAST CONCERN (LC)

A taxon is Least Concern when it has been evaluated against the criteria and does not
qualify for Critically Endangered, Endangered, Vulnerable or Near Threatened. Widespread
and abundant taxa are included in this category.

DATA DEFICIENT (DD)

A taxon is Data Deficient when there is inadequate information to make a direct, or indirect,
assessment of its risk of extinction based on its distribution and/or population status. A
taxon in this category may be well studied, and its biology well known, but appropriate data
on abundance and/or distribution are lacking. Data Deficient is therefore not a category of
threat. Listing of taxa in this category indicates that more information is required and
acknowledges the possibility that future research will show that threatened classification
is appropriate. It is important to make positive use of whatever data are available. In many
cases great care should be exercised in choosing between DD and a threatened status. If
the range of a taxon is suspected to be relatively circumscribed, and a considerable period
of time has elapsed since the last record of the taxon, threatened status may well be justified.

NOT EVALUATED (NE)

A taxon is Not Evaluated when it is has not yet been evaluated against the criteria.



CRITERIA FOR CRITICALLY ENDANGERED,
ENDANGERED AND VULNERABLE

CRITICALLY ENDANGERED (CR)

A taxon is Critically Endangered when the best available evidence indicates that it
meets any of the following criteria (A to E), and it is therefore considered to be facing an
extremely high risk of extinction in the wild :

A. Reduction in population size based on any of the following :

1.  An observed, estimated, inferred or suspected population size reduction of
>90% over the last 10 years or three generations, whichever is the longer, where
the causes of the reduction are clearly reversible AND understood

AND ceased, based on (and specifying) any of the following :

(a) direct observation
(b) an index of abundance appropriate to the taxon

(c) a decline in area of occupancy, extent of occurrence and/or quality of
habitat

(d) actual or potential levels of exploitation

(e) the effects of introduced taxa, hybridization, pathogens, pollutants,
competitors or parasites.

2. An observed, estimated, inferred or suspected population size reduction of
>80% over the last 10 years or three generations, whichever is the lowger, where
the reduction or its causes may not have ceased OR may not be understood OR
may not be reversible, based on (and specifying) any of (a) to (e) under Al.

3. A population size reduction of >80%, projected or suspected to be met within
the next 10 years or three generations, whichever is the longer (up to a maximum
of 100 years), based on (and specifying) any of (b) to (e) under Al.

4. An observed, estimated, inferred, projected or suspected population size
reduction of >80% over any 10 year or three generation period, whichever is
longer (up to a maximum of 100 years in the future), where the time period must
include both the past and the future, and where the reduction or its causes may
not have ceased OR may not be understood OR may not be reversible, based
on (and specifying) any of (a) to (e) under Al.
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B.  Geographic range in the form of either B1 (extent of occurrence) OR B2 (area of
occupancy) OR both :

1. Extent of occurrence estimated to be less than 100 km2, and estimates indicating
at least two of a—c :

a.  Severely fragmented or known to exist at only a single location.
b.  Continuing decline, observed, inferred or projected, in any of the following :
(1) extent of occurrence
(i) area of occupancy
(iii) area, extent and/or quality of habitat
(iv) number of locations or subpopulations
(v) number of mature individuals.
c.  Extreme fluctuations in any of the following :
(i) extent of occurrence
(1)) area of occupancy
(i) number of locations or subpopulations
(iv) number of mature individuals.

2. Area of occupancy estimated to be less than 10 km2, and estimates indicating
at least two of a— :

a.  Severely fragmented or known to exist at only a single location.
b.  Continuing decline, observed, inferred or projected, in any of the following :
(1) extent of occurrence
(i) area of occupancy
(iii) area, extent and/or quality of habitat
(iv) number of locations or subpopulations
(v) number of mature individuals.
c.  Extreme fluctuations in any of the following :
(i) extent of occurrence

(i) area of occupancy
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(ili) number of locations or subpopulations

(iv) number of mature individuals.

C. Population size estimated to number fewer than 250 mature individuals and either :

1.

b.

An estimated continuing decline of at least 25% within three years or one
generation, whichever is longer, (up to a maximum of 100 years in the future) OR

A continuing decline, observed, projected, or inferred, in numbers of mature
individuals AND at least one of the following (a-b) :

Population structure in the form of one of the following :
(i) no subpopulation estimated to contain more than 50 mature individuals, OR
(i) at least 90% of mature individuals in one subpopulation.

Extreme fluctuations in number of mature individuals.

Population size estimated to number fewer than 50 mature individuals.

E  Quantitative analysis showing the probability of extinction in the wild is at least 50%
within 10 years or three generations, whichever is the longer (up to a maximum of 100
years).

ENDANGERED (EN)

A taxon is Endangered when the best available evidence indicates that it meets any of the
following criteria (A to E), and it is therefore considered to be facing a very high risk of
extinction in the wild :

A. Reduction in population size based on any of the following :

1.

An observed, estimated, inferred or suspected population size reduction of
>70% over the last 10 years or three generations, whichever is the longer, where
the causes of the reduction are clearly reversible AND understood AND ceased,
based on (and specifying) any of the following :

(a) direct observation
(b) an index of abundance appropriate to the taxon

(c) a decline in area of occupancy, extent of occurrence and/or quality of
habitat

(d) actual or potential levels of exploitation

(¢) the effects of introduced taxa, hybridization, pathogens, pollutants,
competitors or parasites.
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2

An observed, estimated, inferred or suspected population size reduction of 50%
over the last 10 years or three generations, whichever is the longer, where the
reduction or its causes may not have ceased OR may not be understood OR may
not be reversible, based on (and specifying) any of (a) to (e¢) under Al.

A population size reduction of >50%, projected or suspected to be met within
the next 10 years or three generations, whichever is the longer (up to a maximum
of 100 years), based on (and specifying) any of (b) to (e) under Al.

An observed, estimated, inferred, projected or suspected population size
reduction of >50% over any 10 year or three generation period, whichever is
longer (up to a maximum of 100 years in the future), where the time period must
include both the past and the future, and where the reduction or its causes may
not have ceased OR may not be understood OR may not be reversible, based
on (and specifying) any of (a) to (e) under Al.

B.  Geographic range in the form of either B1 (extent of occurrence) OR B2 (area of
occupancy) OR both :

1.

Extent of occurrence estimated to be less than 5000 km2, and estimates indicating
at least two of a— :

a.  Severely fragmented or known to exist at no more than five locations.
b.  Continuing decline, observed, inferred or projected, in any of the following :

(i) extent of occurrence

(i) area of occupancy

(i) area, extent and/or quality of habitat
(iv) number of locations or subpopulations

(v) number of mature individuals.

c.  Extreme fluctuations in any of the following :
(1) extent of occurrence
(i) area of occupancy
(iii) number of locations or subpopulations
(iv) number of mature individuals.

Area of occupancy estimated to be less than 500 km?, and estimates indicating
at least two of a—c :

a.  Severely fragmented or known to exist at no more than five locations.

b. Continuing decline, observed, inferred or projected, in any of the following :
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(i) extent of occurrence
(i) area of occupancy
(i) area, extent and/or quality of habitat
(iv) number of locations or subpopulations
(v) number of mature individuals.

c.  Extreme fluctuations in any of the following :
(i) extent of occurrence
(i) area of occupancy
(i) number of locations or subpopulations
(iv) number of mature individuals.

C. Population size estimated to number fewer than 2500 mature individuals and either :

1.  An estimated continuing decline of at least 20% within five years or two
generations, whichever is longer, (up to a maximum of 100 years in the future)
OR

2. A continuing decline, observed, projected, or inferred, in numbers of mature
individuals AND at least one of the following (a-b) :

a.  Population structure in the form of one of the following :

(i) no subpopulation estimated to contain more than 250 mature
individuals, OR

(i) at least 95% of mature individuals in one subpopulation.
b.  Extreme fluctuations in number of mature individuals.
D. Population size estimated to number fewer than 250 mature individuals.

E  Quantitative analysis showing the probability of extinction in the wild is at least 20%
within 20 years or five generations, whichever is the longer (up to a maximum of 100
years).

VULNERABLE (VU)

A taxon is Vulnerable when the best available evidence indicates that it meets any of
the following criteria (A to E), and it is therefore considered to be facing a high risk of
extinction in the wild : A. Reduction in population size based on any of the following :

1. An observed, estimated, inferred or suspected population size reduction of >50% over
the last 10 years or three generations, whichever is the longer, where the causes of
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the reduction are : clearly reversible AND understood AND ceased, based on (and
specifying) any of the following :

(a) direct observation

(b) an index of abundance appropriate to the taxon

(c) a decline in area of occupancy, extent of occurrence and/or quality of habitat
(d) actual or potential levels of exploitation

(e) the effects of introduced taxa, hybridization, pathogens, pollutants, competitors
or parasites.

2. An observed, estimated, inferred or suspected population size reduction of >30% over
the last 10 years or three generations, whichever is the longer, where the reduction
or its causes may not have ceased OR may not be understood OR may not be
reversible, based on (and specifying) any of (a) to (e) under Al.

3. A population size reduction of >30%, projected or suspected to be met within the next
10 years or three generations, whichever is the longer (up to a maximum of 100 years),
based on (and specifying) any of (b) to (¢) under Al.

4.  An observed, estimated, inferred, projected or suspected population size reduction of
>30% over any 10 year or three generation period, whichever is longer (up to a
maximum of 100 years in the future), where the time period must include both the past
and the future, and where the reduction or its causes may not have ceased OR may
not be understood OR may not be reversible, based on (and specifying) any of (a)
to (e) under Al.

B.  Geographic range in the form of either B1 (extent of occurrence) OR B2 (area of
occupancy) OR both :

1. Extent of occurrence estimated to be less than 20,000 km?, and estimates indicating
at least two of a— :

a.  Severely fragmented or known to exist at no more than 10 locations.
b.  Continuing decline, observed, inferred or projected, in any of the following:

(1) extent of occurrence

(i) area of occupancy

(i) area, extent and/or quality of habitat
(iv) number of locations or subpopulations

(v) number of mature individuals.

c.  Extreme fluctuations in any of the following :



32 Zoological Survey of India

(i) extent of occurrence

(i) area of occupancy
(i) number of locations or subpopulations

(iv) number of mature individuals.

2. Area of occupancy estimated to be less than 2000 km?, and estimates indicating
at least two of a—c :

a.  Severely fragmented or known to exist at no more than 10 locations.
b.  Continuing decline, observed, inferred or projected, in any of the following :

(1) extent of occurrence

(i) area of occupancy

(iii) area, extent and/or quality of habitat
(iv) number of locations or subpopulations

(v) number of mature individuals.
c.  Extreme fluctuations in any of the following :
(1) extent of occurrence
(i) area of occupancy
(i) number of locations or subpopulations
(iv) number of mature individuals.
C.  Population size estimated to number fewer than 10,000 mature individuals and either :

1. An estimated continuing decline of at least 10% within 10 years or three
generations, whichever is longer, (up to a maximum of 100 years in the future)
OR

2. A continuing decline, observed, projected, or inferred, in numbers of mature
individuals AND at least one of the following (a-b) :

a.  Population structure in the form of one of the following :

(1) no subpopulation estimated to contain more than 1000 mature
individuals, OR

(i) all mature individuals are in one subpopulation.
b.  Extreme fluctuations in number of mature individuals.
D. Population very small or restricted in the form of either of the following :
1. Population size estimated to number fewer than 1000 mature individuals.

2. Population with a very restricted area of occupancy (typically less than 20 km?)
or number of locations (typically five or fewer) such that it is prone to the effects
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of human activities or stochastic events within a very short time period in an
uncertain future, and is thus capable of becoming Critically Endangered or even
Extinct in a very short time period.

E  Quantitative analysis showing the probability of extinction in the wild is at least 10%
within 100 years.

VULNERABLE (VU)

A taxon 1is Vulnerable when it is not Critically Endangered or Endangered but is facing
a high risk of extinction in the wild in the medium-term future as defined by any of the
following criteria (A to E) :

A. Population reduction in the form of either of the following

1. An observed, estimated, inferred or suspected reduction of at least 20% over
the last 10 years or threegenerations, whichever is the longer, based on (and
specifying) any of the following

(a) direct observation

(b) an index of abundance appropriate for taxon

(c) decline in area of occupancy , extent of occurrence and or qualify of habitat
(d) actual or potential levels exploitation

(e) the effect of introduced taxa , hybridization , pathogens, pollutants,
competitors or parasites

2. A reduction of at least 20% protected or suspected to be met within the next
ten years or three generations, whichever is the longer, based on (and specifying)
any of a), c¢), d) or e) above.

B. Extent of occurrence estimated to be less than 20,000 sq km* or area of occupancy
estimated to be less than 2000 sq km, and estimates including any two of the
following :

1.  Severely fragmented or known to exsit at no more than ten locations.
2. Contiuing decline, observed, inferred or projected, in any of the following

(a) extent of occurrence

(b) area of occupancy

(c) area, extent and/or quality of habitat
(d) number of locations or subpopulations

(¢) number of mature individuals

3.  Extreme fluctuations in any of the following
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(@) extent of occurrence
(b) area of occupancy
(c) number of locations or subpopulations

(d) number of mature individuals

C. Population estimated to number less than 10,000 mature individuals and either :

L

An estimated continuous decline of at least 10% within 10 years or three
generations, whichever is longer. OR

A continued decline, observed, projected, or inferred, in numbers of mature
individuals and population structure in the form of either

(a) severely fragmented (i.e no subpopulation estimated to contain more than
1000 mature individuals)

(b) all individuals are in a single subpopulation.

D. Population very small or restricted in the form of either of the following :

L.

2

Population estimated to number less than 1000 mature individuals.

Population is characterised by an acute restriction in its area of occupancy
(typically less than 100 sq km) or in the form of location (typically less than
5). Such a taxon would thus be prone to effects of human activities (stochastic
events whose impact is increased by human activities) within a very short period
of time in an unforceable future, and is thus capable of becoming Critically
Endangered or even Extinct in a very short period.

E Quantitative analysis showing the probability of extinction in the wild is at least 10%
within 100 years.



MORPHOLOGY AND TERMINOLOGY

The body of an adult butterfly consists of head, thorax and abdomen.

The head bears a pair of long segmented antennae situated in front of or between the
compound eyes and a proboscis (long coiled sucking tube) arising between the paired labial
palpi. The shaft of antenna thickens abruptly or gradually at the distal end forming a distinct
club which may be grooved on its lower side. The club usually narrows towards tip which
may be pointed or rounded. The compound eyes are large and immobile and may be smooth
or hairy. During feeding, the butterfly extends its proboscis which otherwise remains coiled
up. The labial palpi are three segmented which may be porrect or erect.

The thorax is made up of three segments namely prothorax, mesothorax and metathorax,
each carrying a pair of legs. The mesothorax and metathorax also bear a pair of fore wings
and hind wings, respectively. Each leg consists of five segments, the coxa articulating with
the thorax; trochanter is a very small segment interposed between the coxa and femur; tibia
of medium length or long and armed with one or two pairs of movable tibial spurs, may be
spiny or densely fringed with hair; and lastly tarsus which is five segmented. The terminal
or fifth segment ends in a pair of claws beneath which is usually a 'small pad called the
pulvillus. Adjacent to each claw is a brush-like attachment known as the paronychium.

The shape of the wing is very variable. The upper or anterior margin is known as the
costa and lower or posterior edge is the inner margin or dorsum, the proximal part of wing
next to thorax is the base and margin remote from the thorax is distal margin, outer margin
or termen. The anterior tip of the wing is called the apex and that of inner margin is known
as the tornus. The prefix sub-implies “near to”, and the lines or markings on wings may be
described as basal, sub-basal, medial or discal, postmedian or post discal, submarginal or
subterminal, marginal or terminal, apical, subapical, tornal, subtornal, etc. Along the outer
margin is a regular fringe or the cilia composed of closely-packed scales in a double row.
The markings on wings consist of bands, lines, spots, patches and rings of varied form.

The wings are membranous with veins running longitudinally from base to the wing
margin or termen. There is a comparatively wide and approximately triangular space called
discal or discoidal cell or simply the cell which is usually closed at the outer end by short
transverse veinlets known as discoidal or discocellular veins. The portion of the wing
surface surrounded by the discoidals is usually termed the discal area. Usually ten veins
arise from the cell in fore wing and six in hind wing. Sometimes one or more veins are absent
especially on the fore wing. There are different systems of notation to describe the venation
namely numerical notation, Comstock-Needham notation, Rothschild & Jordan notation etc.
In Numerical notation the veins are numbered from the dorsum or inner margin to the costa
so that veins run fron la or Ib to vein 12 i.e. veins 3A (third anal) or 1A + 2A (first anal
+ second anal) to vein Sc in fore wing and from vein la to 8 i.e. veins 3A (third anal) to
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Rl + Sc (radius I + subcostal) in hind wing. Veins 2 to 11 (Cu I b-RI )in fore wing and 2-
7 (cu Ib-Rs) in hind wing arise from the margin of the cell (or veins arising from the cell)
while remaining veins originate from the wing bases. The space between two veins is
interspace or area and is known by the lower vein e.g. in fore wing space between anal
margin and IA + 2A, is inner/anal area, space between 1A + 2A and Cu,, is 1A + 2A - area,
space between Cu I b and Cu,, is Cu area and so on. Similarly, in hind wing space between
anal margin and 3A is inner/anal area, space between 3A and 1A + 2A is 3A-area, space
between 1A + 2A and Cu,, is 1A + 2A - area, space between Cu, and Cuy, is Cu,, - area
and so on.

b’

The upper margin and lower margin of the cell are called radius and cubitus, respectively.
In this case radius runs from base to origin of vein R, (i.e. vein 7) (or vein M,, when M,
and R_stalked i.e. vein 6 when 6 and 7 stalked) whereas cubitus extends from base to origin
of vein M,, i.e. vein 4. Lower discocellular vein is the cross vein joining veins M, and M,
(veins 4 and 5), middle discocellular vein is cross vein joining veins M, and M, (veins 5
and 6) while upper discocellular vein is cross vein joining veins M, and R, (veins 6 and
7) and is often obsolete. In some cases, in hind wing, a small vein or a trace of such a vein
arises from near base of vein Sc + R, (vein 8) and it is called precostal or humeral vein or
Spur.

The abdomen consists of ten segments and 8th to 10th segements contain male genital
apparatus in male and female genital organs in female.






CRITICALLY ENDANGERED
Class INSECTA

Order LEPIDOPTERA
Family PAPILIONIDAE

1. Parnassius acco gemmifer Fruhstorfer,1904
THE VARNISHED APOLLO

Parnassius acco gemmifer Fruhstorfer, 1904
Parnassius acco gemmifer Fruhstorfer : Fruhstorfer, 1910; Evans, 1932; Talbot, 1939

Diagnostic characters : MALE - Upperside greyish white. Fore wing with white
submarginal spots unusually sharp, veins broadly black especially Cu,,, Cu  and M,; hind
wing with prominent red spot in M,-area, a black spot in between the basal and middle red
spots in M -area; spot in M,-area joined to dorsum by a black band and usually a black
spot between M, and R ; submarginal spots prominent, well separated, margin narrowly
black. Underside hind wing giving a varnished yellow appearance, concealing the basal red
spots except that in M -area. FEMALE - As for male, but red spots more strongly developed
and sphragis bilobed, sac-like and furrowed beneath. Wing expanse : & ¢ 40-65 mm.

Intraspecific variation : The subspecies exhibiting little variation has other following
three counterparts occurring in India.

L P acco acco Gray, 1853 - India : Jammu & Kashmir (East Ladak). Elsewhere : Nepal
and Tibet.

1. P acco tagalangi O. Bang-Haas, 1927 India : Jammu & Kashmir : South Ladak
(Tagalang-la Pass, 4570m).

iil. P. acco pundjabensis O. Bang-Haas, 1927 India : Jammu & Kashmir : East Spiti
(Tum-Tum-Thang Mts., 4570m).

Parnassius acco gemmifer Fruhstorfer differs from all the above three subspecies by
wing markings darker and strongly developed and also maximum wing expanse of 65 mm.

Distribution : India : Sikkim.

Status : Critically Endangered (CR Alc, B1 2bc).
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Parnassius acco gemmifer Fruhstorfer After Smart (1981)

Habirat and ecology : This is a true high altitude-dwelling butterfly described from specimen/
s captured at Kambajong, at altitude of about 6000-6500m in Sikkim. Its habits and ecology
are not much known.

Threats : The area of its occurrence is considered highly fragile with threats of over-
grazing; clearing of forests for wood for fuel; human settlements, construction of roads and
active tourism in summer months; fragmentation of habitats: selective use of medicinal
plants and collecting other forest commodities.

Conservation measures taken : The subspecies is protected under Schedule-I (Part-IV)
of the Indian Wildlife (Protection) Act, 1972, and subsequent amendments. The National
Park and Wildlife Sanctuaries have been established in area of 2101.34 sq km. (Singh &
Singh, 2002)

Conservation measures proposed : There should be restraint on human interference
causing any more threat in its range of occurrence. More information is required on habits,
ecology, life-history and distribution of this butterfly.

Rationale : This subspecies is restricted to Sikkim, in India. There has been a significant
loss and deterioration in its area of occurrence. Collins & Morris (1985) also referred to its
protection in India.

Taxonomic Reliability : The subspecies, Parnassius acco gemmifer Fruhstorfer has
been followed after Talbot (1939) who treated synonymy and other subspecies occurring
in India.

Compiled by : 1. J. Gupta and D. K. Mondal
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Class INSECTA
Order LEPIDOPTERA
Family PAPILIONIDAE

2. Parnassius delphius (Eversmann,1843)
THE BANDED APOLLO

Doritis delphius Eversmann, 1843
Parnassius delphius (Eversmann) : Talbot, 1939
Parnassius delphius (Eversmann) : Varshney, 1993

Diagnostic characters : MALE - Upperside fore wing without red spot at base of M-
area, hind wing discal ocellus placed either mid-way between submarginal line and cell or
nearer the cell, antemarginal ocelli or spots absent, subcostal ocellus often present. Underside
hind wing with red basal spots obsolete. FEMALE - Like male; female pouch forming a belt
round the abdomen and prolonged below to a bifid lobe, and provided with a deep
longitudinal groove. Wing expanse : & 2 55-65 mm.

Intraspecific variation : The species is highly variable and has given rise to the
following several subspecies.

i P delphius ladakensis Avinoff., 1916 - India : Jammu & Kashmir : Ladak (Lhera —
la).

. P delphius mamaievi O. Bang-Haas,1915 - India : Jammu & Kashmir : South and
West Ladak.

. P delphius rupshuana Avinoff., 1916 India : Jammu & Kashmir : South-West
Ladak (Rupshu).

iv. P. delphius lampidius Fruhstorfer, 1903- India : Sikkim. Eisewhere : Bhutan and
Tibet.

v.  P. delphius lathonius Bryk, 1913- India : Sikkim to Phari jong.

Distribution : India : North-west Himalaya to the Karakoram, South to Ladakh and
Rupshu, Sikkim. Elsewhere : Afghanistan, Butan, U.S.S.R., Western China.

Status : Vulnerable (Vu A 1c, B 1 2bc).
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P. delphius ladakensis Avinoff, female - After Talbot (1939)
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Parnassius delphius lathonius Bryk, female - After Talbot (1939)
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Habitat and ecology : The butterfly is a typical alpine dweller. It shows a low rapid and
zig-zagged flight, very much like the North-West Himalayan species, P. charltonius Gray
(The Regal Apollo). P. delphius rupshuana was taken at 4650m. flying over loose stony
areas at the top of the Tanglang-la Pass; it almost touched the ground, and its flight
resembled that of bat. The larval food-plants are those of Saxifragaceae and Fumariaceae.
The full-red larva occurs under stones, and as usual for the genus, pupation takes palce
underground. The adult flies between June and August.

Threats : This zone is considered highly fragile. Threats include shifting cultivation,
grazing; mining; cutting/felling of trees for timber, wood for fuel and charcoal; clearing of
forests for construction of roads, dams and hydroelectric plants, setting up of industries,
for human settlements and active tourism in summer months; fragmentation of habitats;
selective use of medicinal and ornamental plants; illegal trade of forest commodities and
animals; land, water and atmospheric pollution by using insecticides and pesticides.

Conservation measures taken : The species is protected under Schedule-1 (Part-IV) of
the Indian Wildlife (Protection) Act, 1972, and subsequent amendments. The National Park
and Wildlife Sanctuaries cover a large protected area.

Conservation measures proposed : There should be check on human activities causing
any more threats in its range of occurrence. Efforts should be made for information on its
habits, ecology, life-history and distribution. “A Code for Insect Collecting” should be
followed while capturing butterflies from their habitat. The ranching of butterfly may be
initiated so as to take up farming programme in future.

Rationale : The species has a wide range of distribution. There has been considerable
decrease and deterioration in its area of occurrence.

Taxonomic Reliability : Talbot (1947) has been followed for the species, Parnassius
delphius (Eversmann). He has also dealt with its subspecies, synonymy and local forms.
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CRITICALLY ENDANGERED
Class INSECTA

Order LEPIDOPTERA

Family PAPILIONIDAE

3. Parnassius hannyngtoni Avinoff, 1916
THE HANNYNGTON’ APOLLO

Parnassius hunnyngtoni Avinoff, 1916
Parnassius hannyngtoni Avinoff : Evans, 1932; Talbot, 1939

Diagnostic characters : Upperside of wings very white with feeble markings but without
red spots. Fore wing with discal band may or may not be complete; postdiscal band,
submarginal white spots and marginal band all of equal width; veins R, and R, anstomosing,
R, and R, well separated at base, R, and M, approximate, fringe pale yellow or white. Hind
wing with spots present in M,-area, in middle of M -area and base of M -area small and
black; discal band more or less complete and continuous from R_ to inner margin; margin
white. FEMALE : Like male. Female pouch resmbles that of Parnassius acco Gray but
shorter, not reaching so far round the upper part of the body. Wing expanse : & ¢ 40-45mm.

Intraspecific variation : The species is known to exhibit little variation.
Distribution : India : Sikkim. Elsewhere : South Tibet.
Status : Critically endangered (CR A 1c, B 1 2bc).

Habitat and ecology : The butterfly is found at aititude from 4570-4625m. The other
habits and ecology are not known.

Threats : The area of its occurrence is considered highly fragile. Threats in area include
over-grazing clearing of forests for wood for fuel; human settlements, construction of roads
and active tourism in summer months; fragmentation of habitats; selective use of medicinal
plants and collecting other forest commodities.

Conservation measures taken : The species is afforded protection under Schedule-I
(Part-IV) of the Indian Wildlife (Protection) Act, 1972, and subsequent amendments. The
National Park and Wildlife Sanctuaries have been established in area of 2101.34 sq km.
(Singh & Singh, 2002).
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Pamassius hannyngtoni Avinoff, female (Upperside) - After Talbot (1939)

Parnassius hannyngtoni Avinoff, female (Underside) bot (1939)
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Conservation measures proposed : There should be restraint on human interference
causing any more threat in its range of occurrence. More information is required on habits,
ecology, life-history and distribution of this butterfly.

Rationale : The species is confined to Sikkim, in India. There has been significant loss
and degradation in its area of occurrence.

Taxonomic Reliability : Talbot (1939) has been followed for the species, Parnassius
hannyngtoni Avinoff. He has also provided its synonymy.
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CRITICALLY ENDANGERED
Class INSECTA

Order LEPIDOPTERA
Family PAPILIONIDAE

4. Parnassius imperator augustus Fruhstorfer, 1903
THE IMPERIAL APOLLO

Parnassius imperator augustus Fruhstorfer, 1903

Parnassius imperator augustus Fruhstorfer : Bingham, 1907; Verity, 1907-1911; Fruhstorfer,
1908; Evans, 1932; Talbot, 1939.

Diagnostic characters : MALE - Ground colour creamy white. Fore wing with all the
black bands sharply defined. Hind wing basal patch transparent, very large and red; cell
and subanal area with red pear-shaped spots; red ocelli small, but broadly margined with
black; blue anal ocelli markedly white-centred. FEMALE - As in male. Sphragis as in P.
delphius, but stronger and darker, with two pointed lobes. Wing expanse : ¢ ¢ 80-90 mm.

Intraspecific variation : This is the only Indian subspecies showing little variation.
Distribution : India : Sikkim. Elsewhere : Tibet.
Status : Critically Endangered (CR Alc, Bl 2bc).

Habitat and ecology : This high altitude-dwelling butterfly is known to be the second
largest representative of all the Indian Snow Apollos, the first being the nominal form. It
was taken originally at Kambhajong, 64 km north of Sikkim border at about 4530m. The deep
slate coloured larva, covered with short grey hair, curls up in a ring, when disturbed. The
food-plant belongs to Fumariaceae.

Threats : The area of its occurrence is considered highly fragile. Threats are over-
grazing, clearing of forests for wood for fuel; human settlements, construction of roads and
active tourism in summer months; fragmentation of habitats; selective use of medicinal
plants and collecting other forest commodities.

Conservation measures taken : The subspecies is given protection under Schedule-I
(Part-IV) of the Indian Wildlife (Protection) Act, 1972, and subsequent amendments. The
National Park and Wildlife Sanctuaries have been established in area of 2101.34 sq km.
(Singh & Singh, 2002).
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Parnassius imperator augustus Fruhstorfer After Bingham (1907)

Conservation measures proposed : There should be check on human activities posing
any further threat in its range of occurrence. More information is required on habits,
ecology, life-history and distribution of this butterfly.

Rationale : The subspecies is restricted to Sikkim, in India. Its area of occurrence has
shrunk and degradred considerably. Collins & Morris (1985) also made reference to its
protection in India.

Taxonomic Reliability : Talbot (1939) is relied upon for the validity of the subspecies,
Parnassius imperator augustus Fruhstorfer.
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VULNERABLE
Class INSECTA

Order LEPIDOPTERA
Family PAPILIONIDAE

5. Parnassius stoliczkanus Felder, 1865
THE LADAK BANDED APOLLO

Parnassius stoliczkanus Felder, 1865

Diagnostic characters : MALE - Upperside fore wing without red spot in M -area, hind
wing discal ocellus with a red centre and placed nearer the marginal border than to the cell,
a row of five antemarginal ocelli or spots placed on the edge of black marginal border or
within the border, these ocelli being dark blue to black with a light blue centre, subcostal
ocellus often absent.Underside hind wing with red basal spots obsolete. FEMALE : Like
male; female pouch small, with two lobes more truncate than in Parnassius delphius
(Eversmann). Wing expanse : ¢ ¢ 50-59mm.

Intraspecific variation : The species shows much variation and is differentiated into
following several species.

L

1v.

Parnassius stoliczkanus atkinsoni (Moore) - India : Jammu and Kashmir (Pir
Panjal; East Gilgit, Haramosh Mountain).

Parnassius stoliczkanus zogilaica Tytler - India : Jammu and Kashmir (North
Kashmir, Zogila Pass)

Parnassius stoliczkanus stoliczkanus C. & R. Felder India : Himachal Pradesh
(Kulu), Jammu and Kashmir, (Ladak).

Parnassius stoliczkanus spitiensis Bang-Haas India : Himachal Pradesh (Spit,
Tum Tum Thang Mountains, 4570m.

Parnassius stoliczkanus florenciae Tytler India : Uttaranchal (Garhwal) Phup,
Hundes, north of Tehri; also North Kumaon).

Distribution : India : Jammu & Kashmir : Ladakh, North Kashmir, south and east to Kulu
(Himachal Pradesh) and Kumaon (Uttaranchal). Elsewhere : Afghanistan, China, Pakistan.

Status : Vulnerable (Vu A 1c, B 1 2bc).
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Pamnassius stoliczkanus stoliczkanus C. & R. Felder. female - After Talbot (1939)
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Parnassius stoliczkanus atkinsoni (Moore), male - After Talbot (1939)
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Parnassius stoliczkanus zogilaica Tytler, female - After Talbot (1939)
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Parnassius stolicckanus florenciae Tytler male - After Talbot (1939)
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Habitat and ecology : The butterfly appears during June-August It is recorded from
Spiti at an elevationof 4570m. Arora et al. (1995) reported it from Nainital (Kumaon). The

other habits and ecolgy are not known.

Threats : The area of its occurrence is considered highly fragile. Threats include expansion
of arable land, shifting cultivation, farming, livestock ranching, crop and timber plantations,
over-grazing; mining; over-utilization of biological resources; clearing of forests for wood
for fuel expansion of industries; human settlements : urbanisation; construction of roads,
dams and highways; active tourism in summer months; fragmentation of habitats; selective
use of medicinal plants; illegal trade of forest commodities and wild animals including
butterflies (Khanna & Kumar, 2002); land, water and atmospheric pollution by using
insecticides and pesticides. There is loss of forest cover of 17% (2,573 sq km) of the
geographical area over a period of 14 years (1979-1993) for Himachal Pradesh and a loss
of 10.6% of the geographical area over a period of 12 years for Jammu & Kashmir.

Conservation measures taken : The species finds protection under Schedule-I (Part-IV)
of the Indian Wildlife (Protection) Act, 1972, and subsequent amendments. The National
Park and Wildlife Sanctuaries have been established in area of 18537.01 sq km. (Singh &

Singh, 2002)

Conservation measures proposed : There should be restraint on human interference
causing any more threat in its range of occurrence. More information is required on habits,
ecology, life-history and distribution of this butterfly. “A Code for Insect Collecting” should
be followed while capturing butterflies from their habitat. The ranching of butterfly may be
initiated so as to take up farming programme in future.

Rationale : The species with its subspecies is widely distributed in India. Its range of
occurrence should be monitored so as to check any further threat.

Taxonomic Reliability : The species, Parnassius stoliczkanus Felder and its subspecies
have been followed after Talbot (1947) who also provided their synonymy and local forms.
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CRITICALLY ENDANGERED
Class INSECTA

Order LEPIDOPTERA

Family PAPILIONIDAE

6. Atrophaneura coon sambilanga (Doherty, 1886)
THE COMMON CLUBTAIL

Papilio doudbledayi sambilanga Doherty, 1886

Losaria sambilanga (Doherty) : Moore, 1902

Papilio coon sambilanga Doherty : Jordan, 1909

Tros coon sambilanga (Doherty) : Evans, 1932

Polydorus coon sambilanga (Doherty) : Talbot, 1939
Atrophaneura coon sambilanga (Doherty) : D’ Abrera, 1985

Diagnostic characters : MALE Wings very long and narrow. Upperside : Ground
colour black. fore wing with prominent streaks extending into cell but not reaching termen.
Hind wing tail spatulate; outer two-thirds of cell white; spot below cell short; two red
marginal spots united with the corresponding submarginal ones of the cubital area. Abdomen

with scent-fold very weak. FEMALE As in male, but without scent-fold. Wing expanse :
S 2 118-134 mm.

Intraspecific variation : The subspecies displaying little variation has another following
counterpart in India.

A. coon cacharensis (Butler) India : Assam (Cachar).

The subspecies sambilanga differs from cacharensis by upperside hind wing with red
spots near margin in Cu _-area united.

Distribution : India : Andaman and Nicobar islands (Great Nicobar).
Status : Critically endangered (CR Alc, B1 2bc).

Habirat and ecology : Doherty (1886), however, found it plentiful in Great Nicobar but,
subsequently, it was seldom seen (Talbot, 1939; Arora & Nandi, 1980). The other habits and
ecology of the butterfly are not known.
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Atrophaneura coon (Fabricius), (Upperside) After Lewis (1973)
(Photograph of A. coon sambilanga Doherty not given)

Threats : This is fragile and ecologically sensitive ecosystem. Population influx and
indiscriminate exploitation of biological resources have caused habitat destruction and
alteration.

Conservation measures taken : This subspecies is protected under Schedule-I (Part-IV)
of the Indian Wildlife (Protection) Act, 1972, and subsequent amendments. The Wildlife
Sanctuaries cover an area of 19.18 sq km in Nicobar Islands. (Singh & Singh, 2002).

Conservation measures proposed : There should be check on human interference
causing any more threat in its range of occurrence. More information is required on habits,
ecology, life-history and distnbution of this butterfly.

Rationale : The subspecies is confined to Great Nicobar Islands of Andaman and
Nicobar islands, in India. There has been considerable loss and degradation in its area of
occurrence. There is only one example (Great Nicobar) in the National Zoological Collection
of Zoological Survey of India, Kolkata.

Taxonomic Reliability : Talbot (1939) has been followed for subspecies with generic
change after D’Abrera (1985) as Atrophaneura coon sambilanga (Doherty).
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ENDANGERED
Class INSECTA

Order LEPIDOPTERA
Family PAPILIONIDAE

7. Atrophaneura crassipes (Oberthuer, 1893)
THE BLACK WINDMILL

Papilio crassipes Oberthuer, 1893

Byasa crassipes (Oberthuer) : Moore, 1902

Papilio crassipes Oberthuer : Bingham, 1907; Jordan, 1909

Tros crassipes Oberthuer) : Evans, 1932

Polydorus crassipes (Oberthur) : Talbot, 1939

Atrophaneura crassipes (Oberthur) : D’ Abrera, 1982; Varshney, 1993

Diagnostic characters : MALE Ground colour black. Fore wing for wing with black
veins, a longitudinal streak between veins and streaks within the cell. Hind wing discal and
submarginal spots faintly red; scent-wool greyish white; tail short, broad and tipped bright
crimson; underside with two each of large anteroterminal and subanal lunules; anal lunule
irregular in shape. FEMALE - As in male, but with hind tibiae markedly narrower and without
scent-wool. Wing expanse : ¢ 2 110-120 mm.

Intraspecific variation : The species shows little variation in India.
Distribution : India : Manipur, Nagaland. Elsewhere : North Myanmar; Vietnam.

Status : Endangered (CR Alc, B1 2bc).

Habitat and ecology : The butterfly occurs at elevations of 300-750m. Tytler (1915)
collected 10 specimens including a female from Western Manipur Hills, Manipur valley in
March, June, July and September and two males from Nichugaurd, Naga Hills, Nagaland in
April between altitude 900-1000m. The other habits and ecology are not known.

Threats : Threats in area include shifting cultivation, grazing; mining; cutting/felling of
trees for timber, wood for fuel and charcoal; clearing of forests for construction of roads,
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Atrophaneura crassipes (Oberthuer), male - After D’ Abrera (1982)

Atrophaneura crassipes (Oberthuer), female - After D’ Abrera (1982)
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hydroelectric plants, setting up of industries, for human settlements and tourism;
fragmentation of habitats; selective use of medicinal and ornamental plants illegal trade of
forest commodities and animals; land, water and atmospheric pollution by using insecticides
and pesticides.

Conservation measures taken : The species is provided protection under Schedule-I
(Part-1V) of the Indian Wildlife (Protection) Act, 1972, and subsequent amendments. The
National Park and Wildlife Sanctuaries have been created in area of 433.35 sq km. (Singh
& Singh, 2002).

Conservation measures proposed : Its range of occurrence should be monitored to
check any futher threat. More information is required on habits, ecology, life-history and
distribution of this butterfly.

Rationale : This species is restricted to Manipur and Nagaland in India. There has been
significant decrease and degradation in its area of occurrence. The species is represented
by only one example in the collection of Forest Research Institute, Dehra Dun.

Taxonomic Reliability : Talbot (1947) has been followed for the species, Atrophaneura
crassipes (Oberthur) with generic change after D’ Abrera (1982).

Compiled by : 1.J. Gupta and D. K. Mondal
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LEAST CONCERN
Class INSECTA

Order LEPIDOPTERA
Family PAPILIONIDAE

8. Pachliopta hector (Linnaeus, 1758)
CRIMSON ROSE

Papilio hector Linnaeus, 1758

Papilio hector Linnaeus : Bingham, 1907; Jordan, 1910
Tros hector (Linnaeus) : Evans, 1932; Wynter-Blyth, 1957
Polydorus hector (Linnaeus) : Talbot, 1947

Pachliopta hector (Linnaeus) : Varshney, 1993

Diagnostic characters : MALE : Upperside black. Fore wing with a broad white interrupted
band from the vein Sc opposite the origin of veins R, and R, extended obliquely to the
tornus, and a second similar subapical band; both bands composed of detached irregularly
indented broad streaks in the interspaces. Hind wing a discal posteriorly strongly curved
series of seven crimson spots followed by a submarginal series of crimson lunules. Cilia
black alternating with white. Head, collar, sides of thorax and abdomen, with the exception
of anterior tergites, red. FEMALE : Paler than the male. Discal and submarginal markings
duller, pale crimson irrorated with black scales; anterior spots and lunules may be almost

white. Abdomen above with black colour extending further towards the apex. Wing expanse
: d 2 90-110mm.

Intraspecific variation : The male and female are distinguishable. In female, the anterior
spots and lunules may be almost white.

Distribution : India : Andaman & Nicobar Islands : Andamans, Bihar, Goa, Gujarat,
Kerala, Maharashtra, Orissa, Tamil Nadu and West Bengal. Elsewhere : Bangladesh, Sri
Lanka.

Status : Least Concern ( LC).

Habitat and ecology : The butterfly is very common in southern part of the Peninsula
and all down the Western Ghats. It is found both in jungle and open country and is found
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Pachliopta hector (Linnaeus)

of low flowering bushes and plants. During the dry weather it occurs up to elevation of
2450m in South India but flies all the year round at low elevations. In Bombay this butterfly
roosted in great numbers together (Eaton, 1880). “On Westerm Ghats between Vingoria and
Belgaum, where this butterfly occurred in some numbers, I also noted the habit they have
roosting in company on twigs of some thorny shrub, but I never saw more than a score
or so together” (Talbot, 1939). Talbot (loc. cit.) mentioned about its biology — larva and
pupa. Its food plants are A. indica, Aristolochia sp., Bagantia wallichii, (Sevastopulo,
1973); Lantana (Wynter-Blyth, 1957), Aristolochia bractaslata, A. tagala chamisso, A.
krisagartha, Thottea siliquosa (Gunathilagaraj et al., 2000).

Threats : There has been a massive habitat loss for the past few decades. Threats are
shifting cultivation, crop plantation, grazing; cutting/felling of trees for timber, wood for fuel
and charcoal, selective logging i.e, selective work of cutting down/making use of forest
produces; clearing of forests for human settlements, construction of dams and hydroelectric
plants, setting up of railway lines, setting up of industries; fragmentation of habitat;
industrial pollutants causing land, water and atmospheric pollution and deliberate forest
fires. There has been loss of 50% of forest cover in 50 years in Western Ghats (Goankar,
1996)

Conservation measures taken : The species is afforded protection under Schedule-I
(Part-1V) of the Indian Wildlife (Protection) Act, 1972, and subsequent amendments. A
number of National Parks and Wildlife Sanctuaries have been established in its area of
occurrence.
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Conservation measures proposed : There should be monitoring to check any more
threats in its area of occurrence. The ferning programme of this species is suggested.

Rationale : The species is well represented its wide range of distribution. There has
been considerable decrease and deterioration in its area of occurrence. There are several
examples in the National Zoological Collection of Zoological Survey of India, Kolkata.

Taxonomic Reliability : The species, Pachliopta hector (Linnaeus) has been followed
after Talbot (1939) with generic change as treated by Varshney (1993).

Compiled by : 1.J. Gupta and D. K. Mondal
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CRITICALLY ENDANGERED
Clas INSECTA

Order LEPIDOPTERA
Family PAPILIONIDAE

9. Atrophaneura nevilli (Wood-Mason, 1882)
THE NEVILL’S WINDMILL

Papilio nevilli Wood-Mason, 1882

Byasa nevilli (Wood-Mason) : Moore, 1902

Papilio nevilli Wood-Mason : Bingham, 1907; Jordan, 1909

Tros nevilli (Wood-Mason) : Evans, 1932

Polydorus nevilli (Wood-Mason) : Talbot, 1939

Atrophaneura nevilli (Wood-Mason) : D’ Abrera, 1982; Varshney, 1993

Diagnostic characters : MALE Ground colour brownish black. Fore wing internervular
streaks velvety black. Hind wing submarginal series of lunules crimson or verimilion red,
one in Cu -area often absent; tail black without any red spot; scent-wool yellowish white;
sexual abdominal fold within white, not blackish brown. FEMALE - As in male, but without
scent-wool. Wing expanse : & ¢ 100-120 mm.

Intraspecific variation : This species is not known to show significant variation. The
specimens from western China have the white spots on the upperside of hind wing more
rose tinted than those from Assam or the Shan states (D’Abrera, 1982).

Distribution : India : Assam (Cachar). Elsewhere : North Myanmar; West China.
Status : Critically Endangered (CR Alc, B1 2bc).

Habitat and ecology : The butterfly is a forest-dweller, often coming out in the open
to visit flowers. It has a slow and graceful flight and emits a very strong offensive odour
to ward off the predators. The other habits and ecology are not known.

Threats : Threats in the area include shifting cultivation, grazing; mining; cutting/felling
of trees for timber, wood for fuel and charcoal; clearing of forests for construction of roads,
hydroelectric plants, setting up of industries, for human settlements and tourism;
fragmentation of habitats; selective use of medicinal and ornamental plants; use of illegal
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Atrophaneura nevilli (Wood-Mason) male (Upperside) - After D'Abrera (1982)

Atrophaneura nevilli (Wood-Mason) female (Upperside) - After D'Abrera (1982)
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trade of forest commodities and animals; land, water and atmospheric pollution by using
insecticides and pesticides.

Conservation measures taken : The species is given protection under Schedule-I (Part-
IV) of the Indian Wildlife (Protection) Act, 1972, and subsequent amendments. The National
Park and Wildlife Sanctuaries have been established in area of 2851.75 sq km. (Singh &
Singh).

Conservation measures proposed : There should be restraint on human interference

causing any more threat in its range of occurrence. More information is required on habits,
ecology, life-history and distribution of this butterfly.

Rationale : Qualifies for its restricted distribution to Assam, in India. There has been
a significant reduction and degradation in its area of occurrence.

Taxonomic Reliability : Talbot (1939) has been followed for the species, Atrophaneura
nevilli (Wood-Mason) with generic change after D’ Abrera (1982).

Compiled by : 1J. Gupta and D. K. Mondal
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CRITICALLY ENDANGERED
Class INSECTA

Order LEPIDOPTERA
Family PAPILIONIDAE

10. Atrophaneura plutionius pembertoni (Moore, 1902)
THE PEMBERTON’S CHINESE WINDMILL

Byasa pembertoni Moore, 1902

Papilio alcinous race pembertoni (Moore) : Bingham, 1907
Papilio plutonius pembertoni (Moore) : Jordan, 1909

Tros alcinous pembertoni (Moore) : Evans, 1932

Polydorus plutonius pembertoni (Moore) : Talbot, 1939
Atrophaneura pluotnius pluotnius (Oberthuer) : D’ Abrera, 1982

Diagnostic characters : MALE Ground colour fuliginous black. Fore wing with broad
pale adnervular-streaks, extending from base to termen. Hind wing cell and submarginal
interspaces pale, but veins black; a submarginal series of pinkish-white broad lunules in
Cu,, to M,-areas; tail immaculate; scent-wool black-brown; underside paler, with an additional
lunule in anal area (1) extending over the vein into Cu,, area, and another very small one
in R -area. FEMALE - Ground colour pale olivascent greyish-fuliginous. Hind wing submarginal
lunules flesh-coloured and larger, with surrounding borders dull black; underside a little
paler with six submarginal pale flesh-coloured lunules besides a broad similarly coloured
anal lunule. Wing expanse : & ¢ 100-120 mm.

Intraspecific variation : This subspecies occurring in India has a following counterpart.
A. plutonius tytleri (Evans) - India : Manipur and Nagaland.

The subspecies pembertoni is distinguished from rytleri by the upperside of hind wing
with a complete row of nearly white submarginal spots in Cu  to M, -areas.

Distribution : India : Sikkim. Elsewhere : Bhutan.

Status : Critically Endangered (CR Alc, B1 2bc).
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Atrophaneura plutionius plutionius (Oberthues), male (Upperside) - After D’Abrera (1982)

Atrophaneura plutionius plutionius (Oberthues), female (Underside) - After D’Abrera (1982)



80 Zoological Survey of India

Habitat and ecology : The butterfly is found at high altitudes. Its other habits and
ecology are not known

Threats : The area of its occurrence is is considered highly fragile and threats include
over-grazing, clearing of forests for wood for fuel; human settlements, construction of roads
and active tourism in summer months; fragmentation of habitats. Selective use of medicinal
plants and collecting other forest commodities and animals.

Conservation measures taken : The subspecies is afforded protection under Schedule-
I (Part-IV) of the Indian Wildlife (Protection) Act, 1972, and subsequent amendments. The
National Park and Wildlife Sanctuaries have been created in area of 2101. 34 sq km. (Singh
& Singh, 2002)

Conservation measures proposed : Its range of occurrence should be monitored for any
further threats. More information is required on habits, ecology, life-history and distribution
of this butterfly.

Rationale : In India, this subspecies is restricted to Sikkim. There has been considerable
loss and degradation in its area of occurrence.

Taxonomic Reliability : Talbot (1947) has been followed for the subspecies, Atrophaneura
plutonius pembertoni (Moore) with generic change after D’ Abrera (1982). D’ Abrera (1982)
considered subspecies pembertoni as synonym of nominate subspecies.

Compiled by : 1.J. Gupta and D. K. Mondal
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Class INSECTA
Order LEPIDOPTERA
Family PAPILIONIDAE

11. Atrophaneura polla (de Nicéville, 1897)
THE DE NICEVILLE’S WINDMILL

Byasa polla de Niceville, 1897

Byasa polla de Niceville : Moore, 1902

Papilio polla (de Niceville) : Bingham, 1907; Tytler, 1915

Papilio latreillei polla (de Niceville) : Jordan, 1910

Tros polla de Niceville : Evans, 1932

Polydorus polla (de Niceville) : Talbot, 1939

Atrophaneura polla polla (de Niceville) : Mandal, 1985
Atrophaneura polla (de Niceville) : D’ Abrera, 1982; Varshney, 1993

Diagnostic characters : MALE Upperside : Ground colour dull brownish black. Fore
wing narrower, cell and intenervular streaks as well as veins velvety black; cilia from tornus
to Cuy, bright red; termen more oblique and the tomus more rounded. Hind wing postdiscal
band of long white spots between M3 and Cuy,; terminal series of semilunar red spots
between M, and Cuyy; cilia at apex of M, red; tail red-tipped; white wooly scent fold along
anal margin; underside base not marked red. FEMALE - As in male, but hind wing postdiscal
white patch continued to anal margin but not extending to cell-end and without scent-fold.
Wing expanse : ¢ ¢ 110-130 mm.

Intraspecific variation : The species is not known to show significant variation.

Distribution : India : Assam, Arunachal Pradesh; Manipur; Nagaland. Elsewhere : North
Myanmar.

Status : Vulnerable (Vu Alc, B1 2bc).
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Atrophaneura polla de Nicéville, male (Upperside) - After D’ Abrera (1982)

Atrophaneura polla de Nicéville, female (Underside) - After D’ Abrera (1982)
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Habitat and ecology : This butterfly is single brooded. Tytler (1915) took two males at
Saitu, Manipur, in May and a female at Paona, Naga Hills at 2530m. in June. The butterfly
exhibits high soaring flight over tree-tops in very dense forests and often descends on
wooded paths for repose. The species feeds exclusively on plants of Aristolochiaceae in
the larval stage. Mandal (1985) recorded the nominate subspecies from Kameng, Arunachal
Pradesh and mentioned that it appeared in temperate zone during spring and summer. The
other habits and ecology are not known.

Threats : Threats in the area include shifting cultivation, grazing; mining; cutting/felling
of trees for timber, wood for fuel and charcoal; clearing of forests for construction of roads,
hydroelectric plants, setting up of industries, for human settlements and tourism;
fragmentation of habitats; selective use of medicinal and ornamental plants; illegal trade of
forest commodities and animals; hybridization; land, water and atmospheric pollution by
using insecticides and pesticides. The north-eastern states have lost 783 sq km forest cover
during 1995-1997 (Alfred et al., 2000).

Conservation measures taken : The species finds protection under Schedule-1 (Part-IV)
of the Indian Wildlife (Protection) Act, 1972, and subsequent amendments. The National
Park and Wildlife Sanctuaries have been established in area of 13405.01 sq km (Singh &
Singh, 2002).

Conservation measures proposed : There should be restraint on human interference
causing any more threat in its range of occurrence. More information is required on habits,
ecology, life-history and distribution of this butterfly. “A Code for Insect Collecting” should
be followed while capturing butterflies from their habitat. The ranching of butterfly may be
initiated so as to take up farming programme in future.

Rationale : Qualifies for a few known records of its distribution in India. Its area of
occurrence has shrunk considerably and also degraded.

Taxonomic Reliability : This species, Atrophaneura polla (de Niceville) has been
followed after Talbot (1939) generic change as treated by D’Abrera (1982).
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ENDANGERED

Class INSECTA

Order LEPIDOPTERA
Family PAPILIONIDAE

12. Chilasa clytia clytia f. commixtus Rothschild, 1895
THE COMMON MIME

Papilio clytia ab. commixtus Rothschild, 1895

Chilasa clytia clytia f. commixtus (Rothschild) 1895

Chilasa clytia f. commixtus (Rothschild) : Jordan, 1909

Chilasa clytia clytia f. commixtus (Rothschild) : Evans, 1932 ; Talbot, 1939

Diagnostic characters : MALE - Ground colour dark brown. Fore wing brown-black,
with faint discal stripes, and smaller spots before the outer margin. Hind wing cell mostly
brown-black; long discal internervular streaks present. FEMALE - As for male. Wing expanse
: ¢ 2 90-100 mm.

Intraspecific variation : The subspecies, Chilasa clytia clytia is highly variable. Besides
f. commixtus, there are following another five forms.

i) f. clytia (Linnaeus) - Northern India. Hind wing with a discal series of inwardly
conical and outwardly emarginated, triangular streaks in areas 1 to 5.

ii) f. casyapa (Moore) - Northern India. Hind wing black-brown from base to beyond
apex of cell, post discal sagittate spots large.

i) f. panope (Linnaeus) Northern India. Hind wing with discal sagittate spots small.

iv) f. dissimilis (Linnaeus) - Southern India to North-West Himalaya. Hind wing long
discal streaks reaching outer margin of cell.

v) f. dissimillima Evans North-East India to Myanmar. Pale markings dusted with
black and are more restricted.

The f. commixtus Rothschild differs from above forms by the upperside of hind wing
with long discal internervular streaks; but the cell for the most part brown-black. It is
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Chilasa clytia clytia f. commixtus (Rothschild) After Seitz

considered intermediate between f. clytia and f. dissimilis having fore wing like the former
and hind wing like the latter.

Distribution : India : Meghalaya (Khasia Hills); Sikkim. Elsewhere : (Bangladesh).
Status : Endangered (EN Alc, B1 2bc).
Habitat and ecology : The habits and ecolgy are not much known.

Threats : Threats in the area include shifting cultivation, grazing; mining; cutting/felling
of trees for timber, wood for fuel and charcoal; clearing of forests for construction of roads,
hydroelectric plants, setting up of industries, for human settlements and tourism;
fragmentation of habitats; selective use of medicinal and ornamental plants; illegal trade of
forest commodities and animals; land, water and atmospheric pollution by using insecticides
and pesticides.

Conservation measures taken : The butterfly is protected under Schedule-1 (Part-1V) of
the Indian Wildlife (Protection) Act, 1972, and subsequent amendments. The National Park
and Wildlife Sanctuaries have been established in area of 2403.02 sq km. (Singh & Singh,
2002)

Conservation measures proposed : There should be restraint on human interference
causing any further threat in its range of occurrence. More information is required on habits,
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ecology, life-history and distribution of this butterfly. Efforts should be made to rear this
butterfly by ranching.

Rationale : This form is restricted to a couple of localities in north eastern part of India.
There has been significant loss as well as deterioration in its area of occurrence. There is
only one example in the National Zoological Collection of Zoological Survey of India,
Kolkata.

Taxonomic Reliability : Talbot (1939) has been followed for the form, Chilasa clytia
clytia f. commixtus (Rothschild).
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ENDANGERED
Class INSECTA

Order LEPIDOPTERA
Family PAPILIONIDAE

13. Papilio elephenor Doubleday, 1845
THE YELLOW-CRESTED SPANGLE

Papilio elephenor Doubleday, 1845

Pangeranopsis elephenor (Doubleday) : Moore, 1903
Papilio elephenor Doubleday : Bingham, 1907; Jordan, 1910
Papilio elephenor elephenor Doubleday : Evans, 1932
Papilio elephenor Doubleday : Talbot, 1939; Varshney, 1993
Papilio elphenor (sic) Doubleday : D’ Abrera, 1982

Diagnostic characters : MALE Head yellow. Ground colour black. Fore wing cellular
and internervular streaks irrorated with brilliant green scales; postero-distally with wooly
scent-streaks. Hind wing tailless; elongate; irrorated with brilliant blue and green scales;
anal angle with a small claret-red patch touched with violet and with a black spot; underside
with a double row of claret-red submarginal lunules irrorated with violet. Abdomen laterally
buff-coloured. FEMALE As for male. Wing expanse : 3 ¢ 110-138 mm.

Intraspecific variation : The species is known to show little variation.

Distribution : India : Assam (Jorhat, Cachar and Sadyia); Meghalaya (Khasia Hills);
Nagaland.

Status : Endangered (EN Alc, Bl 2bc).

Habitat and ecology : The habits and ecology of this butterfly are not much known.

Threats : Threats in the area include shifting cultivation, grazing; mining; cutting/felling
of trees for timber, wood for fuel and charcoal; clearing of forests for construction of roads,
hydroelectric plants, setting up of industries, for human settlements and tourism;
fragmentation of habitats; selective use of medicinal and ornamental plants; illegal trade of
forest commodities and animals; land, water and atmospheric pollution by using insecticides



90 Zoological Survey of India

Papilio elephenor Doubleday, male (Upperside) - After D’Abrera (1982)

Papilio elephenor Doubleday, female (Underside) - After D’ Abrera (1982)
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and pesticides. The north-eastern states have lost 783 sq km forest cover during 1995-1997
(Alfred et al., 2002).

Conservation measures taken : The species is provided protection under Schedule-I
(Part-1V) of the Indian Wildlife (Protection) Act, 1972, and subsequent amendments. The
National Park and Wildlife Sanctuaries have been established in area of 3375.11 sq km.
(Singh & Singh, 2002)

Conservation measures proposed : More information from the eastern part of the
species’ range is desirable (Collins & Morris, 1985). <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>