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ABSTRACT 

 Pristine landscapes guarded by Mount Khangchendzonga, kaleidoscopic Dendrobium 

orchids; vibrant Gurans and variegated valleys create a prismatic binocular view of Sikkim 

where many natural Hot springs are found. The Hot Springs acts as local panacea. Three Hot 

Springs i.e., Polok, Borong and Reshi Tatopani has been discussed with special emphasis on 

its physical location, GPS mapping, description of the ponds, rocks, flora, fauna and legends 

associated with them. The average temperature of all these ponds varied from 40°C-70°C 

having smell of sulfur. The hot springs are closely located near the river banks which make 

them vulnerable to the climatic changes.  

 

KEYWORDS: Tatopani, Hot Springs, Geothermal Water, Cardamom, Spring Goers. 
 

INTRODUCTION 

 The Sikkim lies within the eastern Himalayas and is regarded as the blessed land of 

Guru Padma Sambhava (Buddhist sage of the 7th century AD). The world’s third highest 

mountain, Mt. Khanchendzonga (8585m) is revered by the Sikkim’s people as their 

protective deity. Sikkim has a lush green scenario of mountains, abrupt valleys and is placed 

between Latitudes of 27°5' N to 20°9' N and longitudes of 87°59' E to 88°56' E. Sikkim is 

sandwiched between Nepal by Singalila range in the West and Bhutan in the Southeast, 

Chola range from Tibet in the Northeast and West Bengal in the South (Photo No. 10).  

The Hot springs are locally called as Tatopani/Tsha-Chu/Tsa Chhu. In Nepali dialect “Tato” 

means ‘hot’ and “Pani” means ‘water’ in Nepali dialect. “Tsha” means ‘hot’ and “Chu” 

means ‘water’ in Tibetan dialect (Das et al. 2012). The hot springs of Sikkim which are 

consider as medically as well as sociologically important but little scientific knowledge is 

available about these hot springs. The Hot Springs of Sikkim are ancient and have a lot of 

aesthetic value since ages. It is believed that the water from these hot springs can cure several 
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diseases and therefore, used as a social medicine, religious customs and practices (Hembry, 

1990; Goodrich and Uysal, 1994; Korea, 2005; Nakata, 2008; Das et al. 2012). People living 

in vicinities of these hot springs not only use these hot springs for bathing, but also use water 

for drinking and cooking purpose (Das et al. 2012).  

The cracks or a point through which the underground water comes into the surface of the 

earth and causes the natural water discharge is called springs (Mahamuni and Kulkarni, 

2011). When  this underground water get thermally heated due to the geothermal activity of 

the magma, then the pool or pond formed with the elevated temperate water is regarded as a 

Hot spring (Kauze et al. 2006; Sen et al. 2010). The ground water on ascending through the 

fault lines or a crack (Roy, 2004; Mahamuni and Kulkarni, 2011) present around the mantle 

layer of the earth, due to volcanic pressure, gets heated up and an elevation in the temperature 

of the water occurs. It is the interaction point of the aquifer surface with the ground water. 

Thermal springs have their definite and profound characteristics. The hot springs can be 

perennial or seasonal and their temperature can vary at various geographical locations. They 

have a wide range of temperature variation mainly, from atmospheric temperature to 100°C 

and above.  

Hot springs can be distinguished with reference to the geology of the earth’s water circulatory 

system and their parameter which governs the hydrological flux. Basically the underground 

hydro geological channel, internal heat wave intensity and the influence of the cooling 

phenomena by the percolated ground water results in thermal dilution. This thermal dilution 

creates a pressure gradient. The temperature of the water of the hot springs continuously boils 

with periodical agitation on confrontation with the thermal gases or vaporized pressure.  

When silica or other minerals encounters with the ascending pressurized water then they are 

carried on the earth’s surface through the volcanic rocks and as the atmospheric temperature 

cools it down, layers of geyserites develops around the spring. Owing to the presence of the 

limestone, Calcium Carbonate saturated water forms Travertine on crystallization.  

 

Materials and Methodology 

GPS Mapping was done through GPS MAP 78S, an automated Global Positioning device. It 

was used to determine the coordinates of the Tatopani study sites, elevation of the land and 

the atmospheric temperature. The pond’s area and dimensions were measured by measuring 

tape. The coordinates were processed through the programmed software’s like Google Earth 

and Arc GIS for mapping. Some unstructured questionnaire, group discussion and personal 
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interviews were conducted to collect information on the legends, about the flora and fauna 

and noticeable changes observed within the system with respect to climate change. 

Results and Discussion 

Sikkim’s Natural Hot Springs  

In1973, the Geological Survey of India started the geothermal exploration in India and it was 

found that more than 350 hot springs with temperatures ranging from 30° to 98°C are known 

to occur throughout the country. The hot spring systems are considered to be the result of 

deep circulation of local ground waters as no recent volcanism or plutonic igneous activity 

has been recorded. Krishnaswami (1975) gave a detailed account of the hot spring 

occurrences and divided them into two groups on the basis of their tectonic setting: an 

orogenic group, represented by warm springs in the Himalayas and a non-orogenic group, 

represented by the warm springs in peninsular India (Subba, 2009). In orogenic group, many 

hot springs are situated in Sikkim which is geographically located between 27°04’46” and 

28°07’48” North latitude and 88°00’58” and 88°55’25” East longitude on the Eastern 

Himalayas. Some of these hot springs and their respective bathing ponds are located at 

various locations like Polok, Reshi, Borong, Takrum, Yume Samdong, Yumthang, Zee, 

Shagyong Phedok and Tholug Kang of Sikkim. Most of the hot springs are located at North 

Sikkim however hot springs of Polok, Borong and Reshi are located within the West-South 

Sikkim corridor. They have high sulfur content whose odor can be smelt from a distance. 

Trails and Physical Locations of the Hot Springs (Polok, Borong and Reshi Tatopani) 

Polok, Borong and Reshi Tatopani are all located near the river Rangit. To travel to the site 

and bathing ponds, in all the studied areas, one has to start their journey from the Zero Point 

(local reference point) of the respective Hot Springs. The physical trail to Polok Tatopani is 

through the village and forest of Lower Polok, South Sikkim. On reaching the site, one can 

find that two bathing ponds (Fig.1. A & B) that are physically situated at Gangyab, West 

Sikkim below the mountain valley which is just opposite to the river side of Polok. The river 

Rangit bifurcated Polok and Gangyab into two lands. The river can only be crossed by the 

help of manmade bridges made up of bamboos and wood planks (Fig. 1. C) and only 

available from late October till first week of April whereas with onset of monsoon from April 

and till the end of September, due to excessive river water, the bridges collapses or rather 

washed away with it and thus access to these hot spring is not feasible. The best period for 

bath in these Tatopani ponds is from cold months of December to February. Before the ponds 
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are open for bath, a ceremonial and traditional worship is done as these ponds are regarded as 

holistic and worship place.  

The physical trail to Borong and Reshi Tatopani is much easier and well communicated 

compared to Polok Tatopani. In Borong, the cemented stairs through the villages of Lower 

Borong, (South Sikkim) lead to the Borong Tatopani. There are three ponds (Fig. 1. D, E & 

F) which are physically located on the river banks of Borong. The opposite side of Borong is 

West Sikkim and even here also the river Rangit bifurcates the West and South Sikkim. The 

physical trail to Reshi Tatopani is through Legship, (West Sikkim) which has got an iron 

bridge built over the river Rangit (Fig. 1. G). The Reshi Tatopani (Fig. 1. H) is physically 

located on river banks of South Sikkim. The bathing season of both Borong and Reshi is 

similar to Polok with the event of traditional and customary worship of the ponds. During 

monsoon, it gets immersed under the river completely. 

GPS Mapping and Coordinates of the Hot Springs (Polok, Borong and Reshi Tatopani) 

Polok Tatopani is located at Lower Polok, West Sikkim. There are two main ponds used for 

bathing by the spring goers. Pond A lies between 27°21.19’ N latitude and 88°19.352’ E 

longitude. The elevation of from the sea level of this pond is 884 m. Pond B lies between 

27°21.00’ N latitude and 88°19.353’ E longitude. The elevation of from the sea level of this 

pond is 925 m. Borong Tatopani is located at Lower Borong, West Sikkim. There are three 

ponds for bathing in Borong Tatopani. Pond A lies between 27°21.944’ N latitude and 

88°19.668’ E longitude. The elevation of from the sea level is 998 m. Pond B lies between 

27°21.943’ N latitude and 88°19.667’ E longitude. The elevation of from the sea level is 

1009 m. Pond C lies between 27°21.932’ N latitude and 88°19.673’ E longitude. The 

elevation of from the sea level is 1009 m. Reshi Tatopani is located at Reshi near Legship, 

West Sikkim. There is one pond for bathing but it has been artificially demarcated into two 

ponds. Pond A lies between 27°14.948’ N - 88°18.154’ E and Pond B lies between 

27°14.953’ N - 88°18.162’ E. The elevation of the Pond A from the sea level is 515 m and 

that of Pond B is 510 m. The satellite images through GPS coordinates mapping (Fig. 2 & 3) 

of the Polok, Borong and Reshi Tatopani shows it in the vicinity of mountain valleys. 

Description of the Hot Springs (Polok, Borong and Reshi Tatopani) 

There are two bathing ponds at Polok Tatopani. The average temperature of both the ponds 

measured from the month of December to April varied from 60-70°C whereas in Boroong it 

was between 55-65°C and in Reshi it was 40-50°C. Reshi Tatopani is also known as Phur Tsa 

Chhu. Phur Tsa Chhu (“Phur” means bubble “Tsa” mean hot and “Chhu” means water in 
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Tibetan language). As the name suggests, one can find bubbles coming out of the sands from 

the Tatopani (Fig. 4. A).  

The Pond A of Polok Tatopani was approximately 14 sq. m (Fig. 5. A); Pond B (Polok 

Tatopani) was approximately 10 sq. m (Fig. 5. B) whereas Pond A (Borong Tatopani) was 

approximately 17 sq. m (Fig. 5. C); Pond B (Borong Tatopani) was approximately 9 sq. m 

(Fig. 5. D); Pond C (Borong Tatopani) was approximately 8 sq. m. (Fig. 5. E); Pond A and B 

(Reshi Tatopani) was approximately 23 sq. m. (Fig. 5. F). Ponds of Polok and Borong 

Tatopani had temporary walls by stones stacked around them so that spring bathers can lean 

against them or sit within them. In these ponds both males and females can bath together. In 

case of Reshi Tatopani, the single big pond is artificially divided into two ponds where the 

demarcation is done by the help of sand filled bags. In this pond the bathing time for males 

and females is separate and for that time table (Fig. 4. B) is set up during the peak season of 

spring goers. 

Rocks, Flora, Fauna and Legends associated with the Hot Springs (Polok, Borong and 

Reshi Tatopani) 

Rocks: As per the geographical location, it was observed that both the Polok Tatopani and 

Borong Tatopani lied at the crucial dividing junction or at border zone of West Sikkim and 

South Sikkim. Thus, it is very important to understand the geological setting of West Sikkim 

and South Sikkim, as they relate to the Tatopani niche. 

The characteristic geological feature of West Sikkim district is that it is entirely of 

mountainous terrain whereas in South Sikkim district it has rugged and immature topography. 

Rocks observed at the Tatopani study area of West Sikkim showed the presence of 

Sillimanite Granite Gneiss, Migmatite, Biotite Gneiss, Mica Schist and Kyanite geological 

features. They belong to major rock type of Darjeeling Gneiss or Kanchenjunga Gneiss. And 

rocks observed at the Tatopani study area of South Sikkim showed the presence of 

Interbedded Schist, Phyllites and Mica Schist geological features. They belong to major rock 

type of Gneiss of Gorubathan Formation under Daling Group. The rocks observed was 

discussed (Fig. 4. C, D & E) and for their reference the District Resource Map, West and 

South Sikkim was referred to, as published by the Geological Survey of India. All the rocks 

most probably were evolved during the Proterozoic era. As the rocks are usually carried 

down by the river action hence its origin can’t be deciphered accurately and further rock 

biochemistry needs to be carried out. 
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Flora: The satellite imagery and ground survey is very difficult to conduct in Sikkim owing 

to its vast diversification of terrestrial zones located at various altitudes and inaccessibility to 

reach to these places. Thus till date no comprehensive vegetation type map of entire Sikkim 

has been generated. But on the basis of (Champion and Seth, 1968), there are six broad 

vegetation types in Sikkim - Tropical Semi-evergreen Forests, Sub-tropical Broad-leaved 

Hill Forests, Himalayan Wet Temperate Forests, Sub-alpine Forests, Moist Alpine Forests 

and Dry Alpine Forests. During our study of the Hot springs of Polok, Borong and Reshi we 

found mostly Tropical Semi evergreen forest and Sub-tropical mixed broad leaved hill forest 

type of vegetation. Tropical Semi-evergreen Forests is found from 300-900 m altitude region 

having Sal as a dominant species along with a few deciduous trees and Sub-tropical Broad-

leaved Hill Forests is found from 900-1800 m altitudes where various species of Macaranga, 

Schima, Eugenia, Sapium, Castanopsis, Baliospermum, Clerodendrum and Emblica are 

present (Champion and Seth, 1986). Also many common plants like Titaypati (Artemisia 

vulgaris), Large Cardamom (Amomum subulatum), Thotne (Aconogonum molle), Abhijal 

(Drymaria cordata), Patley Sishnu (Laportea terminalis wight), Gharia Sishnu (Urtica 

Dioica), Bhangrey Sishnu (Girardinia diversifolia), Utis (Alnus nepalensis) and varieties of 

Polypodium sp. was also found (Champion and Seth, 1968). 

Fauna: The Hot Springs did not have any fauna present within its system. But the river was a 

hot spot for various types of frogs and toads and local fishes like Donthey Asala / Snow Trout 

(Schizothorax richardsonii), Chunchey Assala (Schizothoraichthys progatus), Katley 

(Acrossocheilus hexagonalepis) and Budhuna (Garra lamta, Garra annandali, Garra gotyla) 

were found. These are very prominent species found in this region.  

Legends: The Polok Tatopani is also referred to as Ralang Tatopani or Rabong Tatopani. 

There are two main natural ponds which were earlier locally referred as “Paru Hang” and 

“Sumnima” which are Rai words referring to the ancestral legends of the Kirat Mythology 

(Das, 2012). According to other legends these two ponds are referred as Holy Ponds where 

Hindu God “Lord Shiva” and Goddess “Parvati” had bathed (Das et al. 2012). Also there is a 

huge rock which again is worshipped by the people as according some legends Guru Padma 

Sambhava used to take rest here (Fig. 4. F). As per the interview, it was observed that the 

ancient Rai community had used this terminology to nomenclature the two ponds (Das et al. 

2012). At Reshi Tatopani a very sacred and religious natural cave (Fig. 1. Photo No. 12) is 

present which is known as Khado Sangphug (meaning “The sacred cave of Dakinis”), which 

adds to the religious quotient of the place increasing its healing powers (Das, 2012; Sherpa, 
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2012). According to the legends and survey observations, it was found that the cave has the 

impressions of the Guru Padma Sambhava’s crown, who is regarded as the Holy and Spiritual 

Guru of Buddhist followers and thus it is declared as a sacred pilgrimage (Sherpa, 2012). 

Also the presence of adequate number of rest houses at the Tatopani possibly encouraged 

many people to visit this hot spring. 

 

Impact of Climate Change  

Climate change has been an important cause of concern at this youngest Himalayan belt. The 

ongoing frequent earthquake activities have made the very existence of these natural Hot 

springs more vulnerable. Henceforth, these observations are of great importance. Through 

group interviews and personal interviews conducted by us, the notable and drastic changes 

acquainted by the residing niche habitat domain civilizations are being mentioned. The 

changes observed were:- 

1. According to the conducted survey, at Polok, on the river banks of the South Sikkim 

corridor, there were five hot springs along with their sources present. But, for the past 20 

years, slowly and consequentially, three hot springs diminished possibly due to floods, rise of 

the water level of the river during the rainy season, boulder and rocks displacement, 

transportation of sediments and rocks by the river and human anthropogenic factors 

associated with the ponds. It is to be noted that, the hot springs were manually converted into 

ponds and there has had been lots of human activity in and around the ponds.  

2. All the survey areas were catchment zones for local fishing. During the season of the 

bathing at the hot spring ponds, people do fish and consume the aquatic food available within 

the river. Basically they include varieties of fish Buduna, Katley etc., however in last 10 

years, the availability of these fishes reduced drastically or possibly migrated away from 

these zones due to shift in the temperature variation, the species have migrated to cooler 

zones of the river.   

3. Earlier at Borong, one could easily get to watch “Ghoral” – an antelope; Monkeys, 

Barking Deer and “Onth/ Pani Musa” but for past 5 years they are rarely watched.  

4. The roads to Polok Tatopani was much steeper earlier and was complete forest, there was 

ample plantation of Cardamom but for past 10 years or so, now the Cardamon cultivation has 

decreased, the roads are less steeper and frequently landslides occurs.  

5. Jungle trespassing has increased and the communication system and the roadways wither 

away easily. 
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Conclusions 

Hot springs are geothermal points on the surface of earth through which ground water 

emerges and flows with elevated temperature and are found worldwide. Thermal springs have 

been in use for religious and/or medicinal purposes in India, China, Japan, Turkey and many 

European and Middle-Eastern countries. Sikkim is renowned for its tourism potential it 

houses many natural Hot springs within its geography which have become pilgrimage centers 

of social medicine and hot spots for medical tourism. Here, we have discussed about Polok, 

Borong and Reshi Tatopani in detail about its description, rocks, flora, fauna and legends 

associated with them.  
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Figures. 
 
Fig. 1.  

 
Fig. 1. Photographs of Ponds and Bridges. A & B (Pond A and B of Polok Tatopani); C 
(Manmade hanging bridge of wood and bamboo bound by jute rope connecting Lower Polok 
to Gangyab); D, E & F (Pond A, B & C of Borong Tatopani); G (Iron bridge connecting 
Legship to Reshi Tatopani); H (Pond A & B of Reshi Tatopani) 

 
Fig. 2.  

 
Fig. 2. GPS basedmapping of Polok and Borong Tatopani along with the Zero points of 
respective Tatopani. Blue color indicates river Rangit. 
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Fig. 3.  
 

Fig. 3. GPS based mapping of Reshi Tatopani along with the Zero Point of the Tatopani. Blue 
color indicates river Rangit. 
 
Fig. 4.  

 
Fig. 4. Photographs of Rocks and Bubbles in water. A (The hot water bubbles come from 
beneath the sand of Reshi Tatopani bathing ponds); B (Time table for spring goers at Reshi 
Tatopani); C, D & E (Rocks at river side of Polok, Borong and Reshi Tatopani); F (As per 
legends, this rock is worshipped by people as Guru Padma Sambhava used to take rest here at 
the river side of Polok Tatopani). 
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Fig. 5. 

 
Fig. 5. Rough hand drawn boundary outline sketch: A & B (Pond A & B of Polok Tatopani); 
C, D & E (Pond A, B & C of Borong Tatopani); F (Pond A & B of Reshi Tatopani) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  


