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Abstract: World's major terrain types and eco-zones are represented in relatively small territory of 
Pakistan. The propping up of the Himalayas and laying out of vast stretches of arid Indo-Gangetic basin, 
paved the way for the invasion of plants and animals from the surrounding biogeographic regions: 
Palearctic, Ethiopian and Oriental, so enriched its fauna and flora of Pakistan. The River Indus lays the 
boundary line, Palearctic and Ethiopian elements mostly to the west (Balochistan, and western highlands), 
while southeastern Punjab and Sindh, in the east, have preponderance of Oriental elements.  
                                                           INTRODUCTION 
      The histories and opportunities available to snakes in any part of the world, reflect their present day 
diversification in the historical ecological scenarios. Since the faunal elements had been derived from 
different sources at different times, then ecological isolation and diversification results into local species 
and subspecies within the limits of specific environments. There are over eighty species of snakes in 
Pakistan (Khan 2002, 2006).  Present paper assays to interpret available data on their eco-zoogeographical 
diversification in that country. 

Background history 
      Unique eco-biological scenario in the subcontinent attracted an array of herpetologists from all over 
the world since 17th century. Their contributions, though may appear  modest, are scattered in pages of 
several journals, to name few: Journal Bombay Natural  History  Society,  Proceedings and  Journal  of  
Asiatic Society  of Bengal, Calcutta and Records of Indian  Museum. The type specimens are now 
valuable additions in museums throughout the subcontinent, and the British Museum of Natural History 
London; which now provide source of reference for coming generations of herpetologists. Their published 
reports provided material for compiling of several reference books (Boulenger 1890; Günther 1864; 
Murray 1874, 1886; Smith 1943; Theobald 1876; Wall 1883). 
      Recently Sherman A. Minton’s Contribution to the herpetology of Pakistan (1962, 1966) and Roberts 
Mertens  Die Amphibien und Reptilien West-Pakistans (1969, 1971, 1974) initiated a new wave of interest 
in the herpetology of Pakistan. Subsequently, Khan’s: A guide to the snakes of Pakistan (2002) and 
Amphibians and Reptiles of Pakistan (2006) are the latest additions to the series of herpetological 
publications in Pakistan.  
       However, there are still large stretches of terra incognita in in western, northwestern, and southern 
Pakistan, from where we lack knowledge, I believe our knowledge about herps is yet far from complete.  
If not many, few new forms may be lurking out there waiting to be discovered.   
                                       The changing ecological scenario in the Indus Valley 
     Pakistan is a country of contrasting limits, in addition to strong north-south  and east-west gradient in 
altitude and latitude,  a north-south  and east-west gradient  in precipitation occurs. Similarly in a gradient 
the Indus basin sinks from north to south as elevation at Rawalpindi 500m above sea level sinks to 200m 
at Multan 534 km away; to 100m at Sukkhar (469 km), to 30m at Hyderabad (324km away). Thus there is 
complex of pattern of fauna and flora throughout the Indus delta. The northern highlands are the coldest 
and humidiest, becoming hotter towards plains, until Thar and Chagai are the hottest desolate deserts 
(Khan 2006). 
     Primarily the Indus valley had been an arid grassland, recent demands from increasing population, 
most of the valley have been reclaimed, by digging a complex extensive irrigation canal system (Fig. 1).  
However, absence of subsoil drainage, extensive areas are water logged destroying natural fauna and flora 



all along canals (Fig 2). However, some resident species, linger confined to here, there piece of original 
habitat (refugia).  
 

 
      The extensive jungles along water courses have fallen to the onslaught of the wave of agriculture and 
industrialization. The semi-desert, dry desolate arid habitat in lower Indus valley, is replaced by lush 
green fields dotted with industrial campuses are now main grain and industrial produce centers of the 
country.  
    The terrain based changes in vegetation have accordingly left impact on ecological perspective of fauna 
and flora of the Indus Valley. The xerophytic reptiles, mainly Palearctic, have shrunken westwards; while 
mesophilic, predominantly Oriental, have expanded their range westwards across River Indus. 

Composition of fauna and flora of Pakistan 
       The fauna and flora of Pakistan is mostly composite of elements from neighboring biogeographic 
regions:  the Palearctic and Ethiopial in the west, the Oriental in the east (Minton 1966;  Mertens  1969; 
Khan 1980, 2006)  
         The terrain in Pakistan is divided in several big and small physiographical units, differing 
in topography and ecology, with specific plant and animal communities. 

Zoogeographical patterns of snakes in Pakistan 
   Despite our negative attitudes toward some top-of-the-food-chain predators such as snakes, 
their absence in an ecosystem means all is not right with the natural world, rather their presence 
is sign of a healthy biome.  In a normally operating tropical and warm temperate ecosystems 
there is a healthy snake population, while its absence indicates an anemic biodiversity. 
       Non of the snakes eat plants, weather big or small all are carnivores. The presence of a wide 
assortment of 82 snake species indicates that the food web is sufficiently diverse and healthy. The major 
habitat types available to the species are oceans, swamps, rivers, lakes, flood and arid plains, sand  and  
pavement deserts. The forest types include tropical thorn, tropical dry deciduous, subtropical dry, 
subtropical  arid,  subtropical  pine, dry  and  moist  temperate subalpine  forests, grassy tundra and cold 
deserts (Khan 1999).     

Snakes a specialized reptile 



    The elongate limbless body makes snakes specialized animals. Other special characteristics are tough 
periodically shed scaly skin, lidless eyes, freely operative jaws, sensory organs scattered all over the skin, 
so the animal is very sensitive and reactive to the changes occurring in its physical surroundings, so are 
known as bio indicators in an ecosystem (Carpenter, 1977; Khan 2002).  
    Snakes occur in specific niches: arboreal, rock and cliff racers, sand racers, house and barn dwellers, 
inhabit streams and lakes, and along sea shores. The Indus Valley snakes are dominated by eurytopic 
(adapted to variety of habitats) they are wide ranging in a  habitat periodically subjected to floods; while 
the specialized stenotopic forms are local, mostly endemic, confined to hill tracts and pleatues, where 
ecology is stable. 

Habitat zones 
    Nine habitat zones have been recognized for distribution of snakes in Pakistan (Khan 1999), mostly 
based on distinct physiognomic topographical features, continuing into the neighboring countries.  

North and northeastern Himalayas 
     The Himalayan moist temperate forests extend all along  the  length of the outer Himalayas, are with 
humid mild summers, rain fall 710mm to 1510mm, heavy snowing in winter; the zone extends between 
altitudes 2133-3048m. 
 The snakes recorded are: Agkistrodon, himalayanum, Vipera lebetina, Coluber rhodorachis, 
Spalerosophis  diadema and Ptyas mucosus, Platyceps  rhodorachis kashmirensis, Bungarus 
caeruleus, Ptyas mucosus, Sibynophis sagittarius, Dendrelaphis tristis Lycodon aulicus, Natrix 
tessellata, Oligodon taeniolatus, Platyceps ladacensis, Xenochrophis piscator, X. sanctijohannis, 
Naja naja, Macrovipera lebetina. 
. While in lower valleys Typhlops ahsanul, Typhlops diardi, Typhlops ductuliformes, Psammaophis  
condanarus and Echis carinatus. 

Northwestern hill tracts 
     The Hindukush and Sulaiman Ranges. Subtropical pine forests, between 814 to 2133m of elevation. 
Mildly humid summer, with chilly winter.  
      The snakes are dominated by Palearctic forms: Eryx johnii, Lycodon striatus, Natrix  tessellata, 
Platyceps  revergieri, P. rhodorachis, Eirenis persica, Lycodon striatus,  Psammophis schokari, P.  
condanarus,  Spalerosophis schirazianus,  Telescophis rhinopoma, Naja  oxiana,  Pseudocerastes 
persicus, and Vipera  lebetina, Agkistrodon himalayanus. 
.        There are several Indo-Oriental elements in valleys Typhlops ahsanuli, Typhlops diardi, 
Typhlops ductuliformes, Boiga  trigonata, Xenochrophis piscatror, Oligodon  arnensis,  O. taeniolatus, 
Psammopis leithi, Ptyas mucosus, and Bungarus caeruleus. 

Western Balochistan deserts 
     Chagai and Shara Deserts, are characterized by their peculiar typical arid scrubby vegetation, known 
as Baluchistan scrub. The terrain is of low hills, stony plateaus and pine plains. Snowy cold winters, hot 
summers, with no monsoons are dominant features of western Balochistan.  With occasional winter and 
spring showers. This biome is heavily overgrazed and felled, lies at altitude 487-1219 m. 



  Scattered salt flats and salt lakes are barren, while less saline part which are occasionally 
flooded, there are sparse scattered growths of Alhagi and Desmostachya herbs.   
     Snakes reported are: Leptotyphlops macrorhynchus, Platyceps rhodorachis, Psammophis schokari, 
Echis carinatus and Psammophis lineolatus, The Irano-Turanian elements are Eryx  tataricus,  Boiga 
melanocephla,   Platyceps karelini,  P.   revergieri, Spalerosophis schirazianus,  Naja oxiana; while 
Central Asian are  Psammophis  lineolatus, P. leithii,  Vipera lebetina. The Siestanian elements are 
Telescopus rhinopoma and  Pseudocerastes persicus.  
   The moist sandy beds in water channels support populations of a variety of different species of 
blind snakes:  Leptotyphlops  macrorhynchus,  L. blanfordi, and Rhamphotyphlops braminus (Khan and  
Ahmed 1987). 

The Himalayan foothills, Potwar Plateau and Waziristan 
     It is arid  subtropical hilly habitat, with less pronounced  monsoon  influence, Mediterranean type of 
climate, heavily grazed, degraded vegetation  are the characters of this zone. However, in east the Potwar 
Plateau is subtropical humid, with pronounced influence of summer and winter monsoons. The terrain is 
strewn with low hills, thorny jungles are along slops, at elevation from 428-571m. 
      This biome is transitionary between Himalayas and Indus plains. It is a badland formations cut into 
deep gullies by rivers and rivulets, lying in the ancient beds of Swalik River (Khan 2006). It is zoo-
biological importance, since some plants and animals reported from it have strong Indo-Malayan affinities 
(Khan 1980).  
    Snakes known from this region are:  Typhops  porrectus, Rhamphotyphlops  braminus, Erx johnii, 
Boiga trigonata,  Coluber rhodorachis,  Lycodon. striatus, L.bicolor,  Natrix  platyceps,  Xenochrophis 
piscator, Oligodon. arnensis, O. taeniolatus,  Psammophis condanarus, Spalerosophis diadema, Ptyas 
mucosus, Bungarus caeruleus,  Naja  naja, N. oxiana, Echis  carinatus,  Vipera russellii (Khan & Baig 
1988). 

Upper Indus Valley, The Punjab plains, Land of riverine tracts 
   The Himalayas overlooks vast levelled country of Indus Valley in the south, with  five  rivers running 
across it. The soil is clayey, alluvial and sandy. The inter-riverine land supports mesophyll vegetation. 
Interspersed with narrow strips  of bare hard land  with  powdery saltpeter soil, covered with sparse 
stunted grasses during summer monsoons. The monsoons are moderately heavy, causing rivers to over 
flow, flooding of the inter-riverine tracts is a usual annual feature, affecting fauna and flora of the area.  
     High summer, low winter  temperatures are the main features.  Thick jungles run along river tracts. 
Mostly Indo-Oriential snakes  have been  recorded  from  this zone. Wide ranging Palearctic forms are:  
Typhlops porrectus, Rhamphotyphlops braminus,  Leptotyphlops  blanfordi,  Eryx johnii, Python molurus,  
Boiga trigonata,  Argyrogena  fasciata, Lycodon aulicus,  L.  striatus, Amphiesma stolata, Xenochrophis 
piscator, Natrix sancti-johannis, Oligodon  arnensis, O. taeniolatus, Ptyas mucosus,  Spalerosophis 
diadema,  Bungarus caeruleus , Naja naja, Daboia   russelii.   
    Palearctic elements being Eryx  tataricus,  Platyceps  ventromaculatus,  P.  rhodorachis,  Eirenis 
persica,  Lycodon  striatus,   Lytorhynchus ridgewayi, Psammophis lineolatus, and Naja oxiana. Wide 
ranging Saharo-Sindian taxa are Psammophis schokari and  Echis carinatus. 

The Derajats or Sulaiman and Kirthar piedmont 



      Eastern  face of Sulaiman and Kirthar ranges is withy hard calcareous stony terrain, the annual rain 
varies from 30 to 35mm. The runs off water has eroded slopes, in deep gullies.  Natural vegetation is 
poor, stunted, consisting of thorny bushes and sparse grasses. The biome runs along the western bank of 
the Rive Indus. 
 This highland strip is transitory in nature, since  it lies  at a line between  Palearctic and Ethiopial 
regions and Indo-Oriental regions. Though it is herpetologically poorly known, however known snakes 
are a mixture of elements: Boigat trigonata, Platyceps rhodorachis,  P. ventromaculatus, Lycodon  
striatus, L.bicolor, Oligodon arnensis, Psammophis lineolatus, Ptyas mucosus, Spalerosophis  diadema,  
Bungarus caeruleus, Naja oxiana  and  Echis carinatus. Moist sandy beds of water courses harbor a 
populations of Rahamphotyphlops braminus Leptotyphlops  blanfordi and L.porrectus.  

Lower Indus valley- the Indus Basin 
The seepage zone along lower Indus River, is ridden with swamps and lakes of different sizes, is 
subjected to regular summer flooding.  Flanked by thorn forests of Cholistan and Thar deserts, have 
mostly been reclaimed, and are now the most fertile part of the country. Mesic snakes have adapted to the 
humid environs in the cultivated well-watered areas, however, deserticolous species predominate. A few 
species peculiar to  peninsular India have also been recorded  from this biome: Gongylophis conicus, 
Python molurus,  Argyrogena fasiolatus,  Spalerosophis arnensis, Platyceps rhodorachis,  Lytorhynchus  
paradoxus,  L.  travancoricus,  Bungarus  sindanus.   
 A  subterranean fauna of blind snakes frequents moist environs  at the beds of water channels  
Rhamphotyphlops branimus,  Typhlops  porrectus, Leptotyphlops  blanfordi  and  L. macrorhynchus, are 
carried into the irrigated areas.   
            Lakes and swamps of the area support  an  endemic taxon  of lakes Enhydru pakistanica, and 
some Himalayan mountain  water  snakes Xemochrophis  piscator,  X. cerasogaster and X. 
sanctijohannis, during  floods are wider distributed and invade ponds and channels in the  rural areas 
(Khan 1985). 
                                                                   Sea coast 
The Arabian Sea borders Pakistan along Sind and Baluchistan. Along Sindh side it consists of vast swam 
the Rann of  Kutch (a  saline marshy land consisting of flat tidal delta), while along  Baluchistan coast -
the Makran  coast, has a has mantle of soil over weathered bed rock and  few hills rising to 15m. Annual 
rainfall is below 120mm, dew is important feature in summer. Temperatures remain moderate throughout 
the year. Climate being arid, marine.   
      There is a marked difference in snake taxa: the Makran coast has preponderance of Palearctic and 
Ethiopial  elements,  while Rann is  rich in Indo-Oriental fauna (Khan,  1980).  Most frequent forms  
recorded are Rhamphotyphlops  braminus,  Leptotyphlops  blanfordi,  L.  macrorhyncus,  Eryx  johnii, 
Lycodon  arnensis,  Ologodon striatus, Platyceps rhodorachis, P. ventromaculatus, Bungarus caeruleus, 
B, sindanus, Naja naja, Spalerosophis arenarius, Echis carinatus, Echis sochureki and E. astolae.  
   Fifteen species of sea snakes are recorded from the coastal waters: Astrotia stokesii, Enhydrina 
schistose, Hydrophis caerulescens, H. cyanocinctus, H. fasciatus, H. lapemoides, H. mamillaris, 
H. ornatus, H. spiralis, Lapemis curtus, L. curtus, Microcephalophis cantoris, M. gracilis, 
Pelamis platurus, Praescutata viperina,  
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