
Preface 

Bufo himalayanas is an endemic species of toad exists solely in the 

high altitude and specially at the different areas of greater 

Himalayan range. This himalayan toad is found in the North

Eastern range of himalayas. In my present study I have observed 

this species at different places ranging between 1500 meters and 

2200 meters of altitude at Darjeeling town and its adjacent 

areas. This toad occurs in large number and breed naturally in 

stagnant pools of rain water. The natural developmental processes 

of this toad have also been monitored in laboratory. A normal table 

of development of this species was never done precisely before, 

has been worked out. From these observations it has been found 

that this species shows similarities with closely related species and 

other anurans. But temperature plays a very important role in their 

developmental process. Sometimes at the onset of winter even the 

larvae of this species undergo hibernation. 

Their pattern of gonadal development and testicular development 

has also been observed. The observations reveal that this species 

has a similarity in developmental patterns of gonads as well as 

testes with that of teleosts and reptiles. Thus the observations 

provide proof of phylogenetic relationships with closely related 

classes of animals. The testicular development has also shown 

some relations with the environmental factors such as temperature, 

humidity, rainfall and others. 
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In the events of spermatogenesis some interesting observations 

were recorded. For example, this himalayan toad initiates their 

spermatogenesis at a very early stage. This was evident as early as 

'0' limb stage suggesting a case of'progenesis' in this species. The 

spermiogenesis in the aduh takes mainly in the breeding season, 

however, in the non-breeding season spermatogenesis may also 

continue but ceases before the formation of spermatids. 

The study of the kinetics of spermatogenesis reveals rapid 

transition and completion of spermatogenesis. It seems to be 

somehow related with the habit of seasonal breeding which has an 

extremely short duration of time as the areas of investigation are 

situated at high altitude. The kinetics of meiosis of this species is 

longer and shows similarities with Xenopus laevis and Uperodon. 

In contrast_to meiosis, spermeiogenesis is remarkably short. The 

present investigation recorded the total duration of 

spermeiogenesis as about 9.5 days The total spermatogenesis 

process i.e. from the onset of meiosis to the completion of 

spermiogenesis is about 29 days. 

Therefore, th~ present material under investigation was proved to 

be an unique and special species which has to be investigated 

thoroughly in future, specially in their natural habitat to observe 

more interesting features regarding their breeding and 

spermatogenesis and other related characteristics . The present 

series of investigation also unveils some important aspects of their 

life cycle and spermatogenesis which was not known before. 

Electron microscopic studies also recorded their ultrastructural 

peculiarities related with the gonadal development and 

spermatogenesis. 
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The material for tbe present study 

The material for the present study is an amphibian species 

belonging to the Order Anura, Bufo himalayanas (Gunther) and is 

commonly known as himalayan toad. This animal normally thrives 

in the himalayan hills at an altitude range of 1550 meters to 2200 

meters. They are terrestrial in nature and love to inhabit moist and 

marshy'areas of the hilly region. They have close similarities with 

their relatives of foothills and plains as Bufo melanostictus, though 

they are slightly larger in size and has some special characteristics. 

They are not only found in the hills ofDarjeeling of West Bengal 

but also in other states such as Sikkim,Bhutan, Nepal and other 

North-Eastern Himalayan states of India which fall under similar 

range of altitude. Map-1 in the next page showing worldwide 

distribution of living species ofBufonidae family and distribution 

of Bufo himalayanas. 

For the present study I have collected a good number of adult 

individuals as well as egg strips and also different stages of larvae 

from their natural habitat or breeding ground. Our collection spots 

were restricted to the Drujeeling hill in between the altitude of 

1550 meters and 2200 meters. 

? 
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MAP 1 



(a) COLLECTION SPOTS. 

My collection spots were mainly spread over an area of about 8 

square kilometer per 'breeding zone'. These collection spots were 

selected for regular collection of adult specimens along with larvae 

and eggs (specially at breeding seasons). At the time of collection 

water was collected from their natural habitat for rearing of the 

larvae at the laboratory trays and aquarium. Temperature at the 

collection spots was recorded. (Table-1) 

Water bodies were ditch like ground level water tanks like the 

tanks at Happy Valley Tea Estate (Plate l,Figure C) orwas~water 

reservoir surrounded by open drainage system at Sinchal Lake 

(Plate 1, Figure b) or a medium sized concrete water tank at 

Shrubbery Park etc.(Plate 1, Figure a).These water bodies are all 

situated in the Darjeeling hill. The water bodies had a number of 

aquatic weeds, algae and sometimes with floating vegetations. The 

strips of eggs and different stages oflarvae along with adult male 

and female species were found to occur naturally in breeding 

seasons (May- Augnst) in these collection spots. 

Adult male and female have close similarities with common Bufo 

melanostictus. Bufo himalayanas or himalayan toad shows sexual 

dimorphism to some extent. These dimorphic characters became 

more prominent at the breeding season of this species. 

5 



6 

PLATE-1 

Collection spot at Shrubbery Park. Darjeeling 

Collection :>pot at Happ:- \·aile~ Tea Estate DarJeehng - ----



The male toad is somewhat smaller in size and darker in 

appearance. They have small black and dark gray spots all over the 

body. Ventral side has lighter shade. Abdomen is slender in shape. 

Fore limb has a prominent thumb pad. A pair of bean shaped 

parotid gland is a characteristic of male (Plate 2, Figure a & b). 

Table-1 

Recordings of temperature at the coHection spots 

Site of Month of Number Temperature Remarks 
collection collection collected oc 

May 1st 16 Normal 
2"" 17.5 Normal 

June 1st 18 Normal 
Shrubbery 2"" 18 Normal 
Park July 1st 18.5 Normal 

2"" 17 Normal 
August 1st 15.5 Normal 

2nd 16 Normal 
May 1st 17 Normal 

2"" 17.5 Normal 
June 1st 18 Normal 

Sinchal 2"" 19 Normal 
Lake July 1st 16.5 Normal 

2"" 18 Normal 
August 1st 17 Normal 

2"" 16.5 Normal 
May 1st 21 Towards high 

2"" 22 Towards high 
June 1st 21 Towards high 

Happy 2"" 20 Normal 
Valley July 1st 20 Normal 
Tea Estate 2nd 19 Normal 

August 1st 18 Normal 
2"" 17 Normal 
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PLATE-2 

FIGURE: a FIGURE: b 

FIGURE: c 

PL.--\ TE ~ 

Legends 

Figure a .\ mature male at breeding season 

Figure b \' entral side of the mature male at breeding .sea~on 

Figure c -\ mature female at breeding ~eason 

Figure d \"entral :>ide of the mature female shO\\ ing pigmentation 



The female toad is bigger in size in comparison to their males,and 

have bulging abdomen. Ventral side of the body develops 

characteristic reddish pigments in the skin and warts on the 

abdomen (Plate 2 & 3, Figure c and d). Thumb pads are absent and 

parotid glands are. no~l and slender in shape. 

(c) BREEDING SEASON 

Breeding season fulls within May to August of the year. The most 

important controlling extrinsic fuctor of the breeding season is 

temperature. It has been observed that only favorable temperature 

can stimulate and regulate their breeding in normal habitat at high 

altitude. Thus sometimes the breeding season may start in April 

and it may be extended up to late September. They prefer the 

atmospheric temperature in between I 5 °C and 22°C. 

At breeding season males and females of Bufo himalayanas were 

found in the natural water bodies which were usually full of 

aquatic weeds and semi-aquatic plants. 

In the breeding season the male toad first select their suitable water 

poo Is and then started producing sex calls by inflating their vocal 

sac. Sex calls are species specific and this attracts a number of 

sexually mature female toad towards the males. The males 

copulate with the female by clinging at the dorsal side of the body 

of the female. Females stimulated by the act of copulation start 

liberating their eggs in a continuous strip or ribbon. Males at the 

same time discharge their sperm to fertilize the eggs extelnany as 

found in other species of toad. 
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