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1. Abstract 
 
Plant species are likely to alter their distributions in response to climate change. Changes in 
global temperatures can result in a change in habitat. For example, a change in seasonal timing 
or length could affect plant species’ phenologies in terms of the optimal times to produce flowers 
and set fruit. In response to this plant species might shift their distribution to more favourable 
habitats. Therefore the changes in plant species distributions can be used to assess the effects of 
climate change. As average annual temperatures rise, the migration of arctic flora to more 
climatically suitable habitats at higher altitudes can occur. This shift in arctic flora distributions can 
be mapped annually to measure the occurrence of climate change and the rate at which 
temperatures may be rising. 

In this study two side valleys of the Thanglasgo Valley in Ladakh were ascended up to 
altitudes of 6000m. Plant species composition and diversity was assessed at 200m altitudinal 
intervals between 4200m and 5200m along the ascent of each valley. The insect visitors to 
flowers were examined at each altitude to identify which taxa could be potentially important 
pollinators for flowering plant species in this region. Signs of small mammals, including marmot 
holes, were also recorded at each altitude. Plant species composition and diversity, as well as 
flower visitor and small mammal data, were compared across altitudes in order to examine how 
these taxa change along an altitudinal gradient. In addition, the level of human activity differs 
between the two valleys. One valley experiences high levels of livestock grazing up to altitudes of 
4800m whilst livestock is only grazed to heights of c. 4300m in the other. The heavily grazed 
valley has also been used as a trade route and hiking area. Plant and small mammal species and 
abundances were compared between valleys in order to investigate the effect that increased 
grazing levels and human activity might have on these taxa. 
 Evidence of increasing plant species diversity with increasing altitude was found in both 
valleys, possibly as a response to decreased grazing pressures at higher altitudes. Vegetation 
composition changed across altitudes. Woody plant species were found only at lower altitudes 
and individual herb species had differing altitudinal ranges. Overall species diversity was greater 
in the valley with lower levels of livestock grazing, which could be explained by reduced grazing 
pressures in this valley. The main insect visitor taxa were bees (Hymenoptera) and flies (Diptera) 
with butterflies (Lepidoptera) observed on warmer days. There were no noticeable differences in 
the identities of insect visitors across altitude, however most visitors could not be identified 
beyond order level. One bumblebee species was a frequently seen visiting flowers up to 5000m in 
both valleys. Marmots and pikas were observed in both valleys, with greater evidence of marmot 
presence found. More marmot holes were seen in the less grazed valley. 
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2. Introduction 

2.1 British Schools Exploring Society  

The British Schools Exploring Society is the UK’s leading youth development charity undertaking 

scientific research expeditions.  Its approach to youth development is unique and successful; using a 

mixture of science and adventure, it has been at the forefront of youth development through exploring 

since its inception.  It uses the underlying principal of ‘adventure with purpose’ to develop the next 

generation of leaders and scientists.  

 

BSES has been running extreme scientific research expeditions to remote wilderness areas around 

the world since 1932. Early expeditions collected valuable fieldwork data and brought back specimens 

for the Natural History Museum and the British Museum. These days, from glaciology and 

meteorology, to ornithology and physiology, it collaborates with a range of scientific research 

institutions from universities and world-respected scientists; to in-country NGOs and conservation 

organisations. 

 

2.2 Study Area  

This study was carried out in the Nubra Valley region of Ladakh which lies at the western end of the 

Himalayas in north-western India. Sampling was conducted along two side valleys of the Thanglasgo 

Valley, which runs from Hundar in the north to Pyiang in the south, and lies in the Ladakh mountain 

range. These side valleys branch from the main Thanglasgo Valley in the region of Wachen village 

and Hundar Dok village (not marked on map) at c. 4000m and ascend in a southwesterly direction 

(see Fig. 1). The more northern of these side valleys, Palzampiu Tokpo, experiences relatively greater 

human disturbance than the other and has high levels of livestock grazing. A trekking route over the 

Nia La into an adjoining valley runs through Palzampiu Tokpo. The southernmost valley, Sniamo, 

experiences a lower level of human activity and has no established trekking routes. 

 

This study was carried out by Young Explorers and Leaders belonging to the BSES Ladakh 2008 

expedition that visited this region between 23rd July and 14th August 2008. Base camps were sited at 

4450m in Palzampiu Tokpo Valley and 4650m in Sniamo Valley. Data were collected in these two 

valleys between 26th July and 10th August 2008. 

  

2.3 Plant distributions   

The vegetation composition was sampled at height intervals of approximately 200m along the ascent 

of each valley between 4200m and 5200m. At each altitude vegetation was recorded using 2m x 2m 

quadrats. The plants present in each quadrat were categorised to the following broad taxonomic 

groups: woody species, herbaceous flora, grasses, lichens and mosses. The plant species diversity in 

each quadrat was also assessed. 
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We expected the abundances of different types of vegetation to change along the altitudinal gradient. 

Woody plant species are likely to be more abundant at lower altitudes where the climate is less harsh 

for growing conditions. We also expected that the diversity of plant species would decrease with 

altitude, with fewer species being able to tolerate the harsher and colder conditions at higher altitudes. 

Finally, we expected different plant species to be present at different altitudes since many species are 

adapted to particular environmental conditions and are therefore less likely to be able to tolerate a 

wide range of conditions over a long altitudinal gradient. 

 

We also predicted that the vegetation composition, plant species diversity and particular plant species 

present might differ between the two valleys, since Palzampiu Tokpo experiences a higher level of 

human activity. Therefore estimations of the level of human activity and plant palatability were 

recorded in each valley since greater numbers of unpalatable species might dominate in highly 

grazed areas. 

 

2.4 Pollinator abundances 

In this study we also examined potential pollinators to the flowers of herbaceous plant species. Many 

flowering plant species rely on animal pollinators to transfer pollen between individual plants to enable 

successful reproduction. Insects are the most common pollinators in high altitude environments. 

These environments present particular problems for insect populations; insects are ectothermic 

animals and rely on external sources of heat for their growth and development, and the habitat is 

likely to be covered in snow for a proportion of the year, making it difficult for insects to find sources of 

food. 

 

Therefore we expected to find insect flower visitors that were capable of coping with low temperature 

environments. Some large species of bee are able to tolerate lower temperatures better than smaller 

bees as they have the ability to thermoregulate (generate heat) by vibrating their flight muscles prior 

to take off. True flies (Diptera) tend to be important pollinators in colder climates (Larson et al. 2001). 

We predicted that the composition of pollinator communities might change as altitude increased, with 

species present at higher altitudes being those more able to tolerate colder temperatures. 

 

2.5 Small mammal abundances 

At each sampling altitude we carried out surveys for signs of small mammal activity. Little information 

is known regarding the species of small mammals and their distributions in this region. The locations 

of marmot and pika sightings were recorded using GPS and photographic evidence. We also 

recorded the locations of marmot and pika burrows at each sampling location for the plant and 

pollinator studies. We predicted that the abundances of these small mammals would decline with 

increasing altitude as conditions became harsher and food sources became more scarce. We might 

also expect small mammal abundances to be lower in areas of greater human habitation. 
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3. Objectives 

3.1 Primary Objectives  

Objective 1: To map plant composition and diversity at 200m intervals in altitude along Palzampiu 

Tokpo and Sniamo Valleys, two side valleys of the Thanglasgo Valley in order to examine how plant 

composition and diversity changes across an altitudinal gradient. 

 

Objective 2:  To compare plant composition and diversity between Palzampiu Tokpo and Sniamo 

Valleys to assess the evidence for an effect of human activities, such as grazing, on vegetation. 

 

3.2 Secondary Objectives 

Objective 3:  This study will provide a baseline measure of plant composition and distribution along 

these two valleys. This will enable the assessment of how climate change might be affecting the 

vegetation in this area if the study is repeated in the future. 

 

Objective 4:  To examine the abundances of potential pollinators of herbaceous plant species across 

an altitudinal gradient and to compare findings between the two valleys. Climate change could also 

affect insect species, either directly through changes in seasonal timing and climatic conditions, or 

indirectly through the availability of resources such as pollen and nectar provided by plants. The 

examination of pollinator species in this study could also provide a baseline measure of some insect 

taxa to assess the effect of climate change on insects in this region by comparison with future studies. 

 

Objective 5:  To record the activity and locations of small mammals, in particular marmots and pikas. 

Mammal abundances were compared across altitudes and between valleys to examine the potential 

effect of human disturbance on these species. 

 

Objective 6:  To assess the level of human activity in each valley by examining the level of human 

presence, the level of grazing and the degree of path erosion.  

 

4. Methodology 

4.1 Data collection: plant mapping 

The composition and diversity of the vegetation was examined in six 2m x 2m quadrats approximately 

every 200m in ascent along each valley between 4200m and 5200m. Sampling at 4200m took place 

at the point where each side valley joined the Thanglasgo Valley. Altitude was measured using GPS 

units. Whilst every effort was made to sample as close to the 200m altitudinal interval as possible, 

some quadrats were located at altitudes that were slightly higher or lower due to time limitations for 

sampling on that day. 

 

Quadrats were set up using two tape measures and stones for the corners. The location for each 

quadrat was chosen at random by laying a tape measure on the ground starting at the edge of the 
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river running through the valley and choosing random numbers along the tape which marked the 

centre of each quadrat. The GPS location was recorded for each quadrat.  

 

In each quadrat, the types of plants were noted and species diversity was assessed. The following 

recordings were made for each quadrat: 

 

·  percentage bare ground (including rocks) 

·  percentage vegetation cover 

·  percentage herb species cover 

·  percentage woody species cover 

·  percentage grass cover  

·  percentage moss cover 

·  percentage lichen cover 

·  total number of species present (measure of diversity) 

·  number of species of each plant group 

·  canopy height (minimum and maximum) 

·  slope gradient 

·  plant palatability 

 

Plant palatability was assessed by looking for signs of grazing and the presence of animal dung. 

 

The more common woody plant and herb species were identified with the aid of native flora books 

(Polunin & Stainton 1984; Stainton 1988; Chaurasia & Singh 1996). Photographs were taken to aid 

the later identification of unknown species. Photographs were taken to ensure that the following were 

recorded: growth habit, leaf underside and petal size. Mosses and lichens could not be identified as 

no identification guides were available. ‘Species diversity’ was assessed on the basis of individuals 

that looked different from one another. Similarly, very few grass species were able to be identified so 

diversity for this group was assessed in a similar way. 

 

4.2 Data collection: pollinator abundances 

At each altitude observations for flower visitors were conducted for up to eight flowering plant species. 

During each observation flowers belonging to a single species were selected for observation within a 

1m2 area. All insect visitors to the sexual parts of the flowers (stamens and stigmas) were recorded 

over a 30 minute period and the number of flowers observed was noted. Flower visitors were 

identified to order level using simple identification keys and to genus where possible. The insect 

orders present were Diptera (flies), Hymenoptera (bees, wasps and ants), Coleoptera (beetles) and 

Lepidoptera (butterflies and moths). Spiders and mites (class Arachnida) were also seen on flowers. 

In Palzampiu Tokpo Valley four observations were conducted in total (no data were collected at 

4400m or 4600m). In Sniamo Valley 36 observations were carried out between 4200m and 5000m. 

No observations were conducted at 5100m in Sniamo Valley. 
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4.3 Data collection: mammal studies 

A survey was conducted at the sampling location for each altitude and the GPS locations of marmot 

and pika burrows recorded. Photographs of burrows were also taken. Where small mammals were 

encountered outwith these sampling locations, GPS locations were recorded and pictures taken to 

allow later identification. 

 

4.4 Data collection: human activity 

We compared the levels of human activity in each valley by carrying out a simple survey in which the 

following were assessed: (i) the number of people present (locals and tourists), (ii) the location and 

size of domestic animal herds, (iii) the amount of litter and (iv) the level of footpath erosion. 

 

The level of human presence was assessed by noting the number of buildings and by recording the 

locations and numbers of people (tourists, farmers, herders) encountered in each valley. The size and 

location of all domestic animal herds seen was recorded to examine the level of grazing and the 

altitudes at which grazing occurred in each valley. The levels of footpath erosion, and litter were 

estimated. The level of footpath erosion was scored as ‘visible’, ‘infrequent’ or ‘none’. The presence of 

litter was recorded as ‘yes’ or ‘no’. These data was collected at every sampling altitude and whilst 

travelling along each valley to collect science data or for mountaineering objectives.  

 

4.5 Data analysis 

The vegetation data was averaged across the six quadrats at each sampling altitude in each valley to 

obtain a mean value for each measurement at that altitude. The proportion of vegetation and bare 

ground per quadrat were compared graphically across altitudes. The composition of the vegetation 

and species diversities were compared graphically across altitudes and between valleys. The results 

for the other studies are described in the text. 

 

5. Results 

5.1 Plant diversity and composition 

5.1.1 Comparison across altitudes (Objective 1) 

Percentage vegetation cover per quadrat was greatest at 4200m, decreased substantially at 4400m 

and increased with each altitude sampled up to 4800m (Figure 2). Percentage vegetation cover then 

decreased with increasing altitude above 4800m and was lowest for the 5100m-5200m samples. 

Mean species diversity per quadrat increased with increasing altitude up to 4800m then decreased at 

higher altitudes (Figure 4). Appendix 1 details the herb and woody plant species seen during the 

ascent of the Thanglasgo Valley from Hundar to Wachan and in both side valleys that were able to be 

identified. The prominent herb and woody plant families found in these valleys were Apiaceae, 

Asteraceae, Caryophyllaceae, Crassulaceae, Fabaceae, Gentianaceae, Geraniaceae, Polygonaceae, 

Ranunculaceae, Rosaceae, Saxifragaceae, and Scrophulariaceae. 
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The percentage of bare ground across quadrats showed no clear trend across altitudes, however 

from observations whilst ascending and descending the valleys, the amount of bare ground tended to 

increase with altitude with more bare ground and rocks at higher altitudes in both valleys. 

 

The composition of the vegetation changed across the altitudes sampled (Figure 3). Woody plant 

species were present only at 4200m, 4400m and 4600m, and were most abundant at 4400m. The 

diversity of woody plant species was greatest at 4400m (Figure 4). These were mostly small bushy 

species with Astragalus zanskarensis (Fabaceae) and a species in the genus Artemisia (Asteraceae) 

dominating. 

 

Herb species were present at all altitudes, forming the greatest proportion of quadrat area at 4200m 

and the lowest at 5100-5200m (Figure 3). Herb species diversity per quadrat was greatest at 4600m, 

and declined with increasing altitude above and decreasing altitude below this height (Figure 4). 

However herb species diversity at 4200m did not follow this trend and was approximately similar to 

that at 4600m. Herb species composition changed across altitudes. Similar species were present 

between 4200m and 4600m. Some species were only found at higher elevations. For example 

Delphinium cashmerianum (Ranunculaceae), Rhodiola ?himalensis (Crassulaceae) and 

Cremanthodium ?ellisi (Asteraceae) were found at altitudes of 4800m and above. Waldhemia 

stoliczkai (Asteraceae) was seen only at altitudes above 4600m. 

 

Grasses were present all altitudes, forming a high proportion of quadrat area at 4200m and 4800m, 

and a much lower proportion at 4400m (Figure 3). Grass species diversity followed a similar pattern to 

that of the herb species, with a greater number of species per quadrat at 4800m, and declining 

species diversity above and below this altitude, with the exception of a relatively high diversity at 

4200m (Figure 4). 

 

Moss species formed a small proportion of quadrat area at all altitudes, and were slightly more 

abundant at the higher altitudes (5000m and 5100m-5200m) (Figure 3). Moss species diversity was 

greatest at 5000m, 5100-5200m and 4200m (Figure 4). Lichens were also observed at all altitudes 

but formed a relatively small proportion of quadrat area (Figure 3). Lichen diversity appeared to be 

highest at 4800m (Figure 4), however lichens could not be identified so ‘species’ diversity was 

calculated on the basis of how many different types there appeared to be, on the basis of colour and 

texture. 

 

Fungus was seen in very small proportions in both valleys, and only at 4200m. A small number of 

ferns were also observed in quadrats in Palzampiu Tokpo Valley at 4600m and 5000m and Sniamo 

Valley at 4800m. The numbers of individuals plants was low and the preferred habitat for this group 

appeared to be cool, damp places.  
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In general vegetation appeared to be more lush near water courses with higher numbers of grasses, 

sedges and other herbs such as those in the family Gentianaceae (gentians). For example, in 

Palzampiu Tokpo Valley three of the quadrats were located near water courses whereas the other 

three quadrats were located in drier areas. Quadrats near water courses were composed almost 

entirely of vegetation whilst in quadrats on rocky drier soils vegetation made up approximately 5% of 

the area. 

 

General observations showed that aspect might play an important role in species diversity. For 

example the south facing slope in the Hidden Valley, a side valley of Palzampiu Tokpo, appeared to 

contain a greater species diversity than the north facing slope. North facing slopes seemed to be drier 

except by water courses. 

 

In both valleys the ground at 5200m was mainly composed of rocky scree slopes with very few plants. 

The quadrats in Sniamo Valley were sampled at 5100m rather than 5200m, as this was considered to 

be the highest point to which the valley floor ascended. The maximum altitude at which vascular 

plants were observed was 5200m. 

 

5.1.2 Comparison between valleys (Objective 2) 

(a) Description of vegetation in Palzampiu Tokpo Valley 

Palzampiu Tokpo Valley diverged from Thanglasgo Valley in the vicinity of Wachan (see Figure 1). 

Sampling at 4200m took place where Palzampiu Tokpo Valley joined the Thanglasgo Valley. At this 

altitude the vegetation near water courses was lush and green, with many sedges and grasses. 

 

Several woody plant species were found in drier areas away from water courses: Astragalus 

zanskarensis (Fabaceae), a species of Artemisia (Asteraceae) and a species of Lonicera 

(Caprifoliaceae). Artemisia sp. was the most abundant of these at 4200m, and was present on drier 

and shallow slopes at most altitudes. 

 

Moving up the valley to 4450m A. zanskarensis became the more abundant woody plant species. 

Above this altitude this species was found up to heights of approximately 4800m although was less 

abundant above 4450m. Small amounts of Lonicera sp. were seen at lower altitudes (4200m and 

4450m). This species is low to the ground, forming creeping bushes with large thorns. 

 

The composition of herb species also changed across altitudes in Palzampiu Tokpo Valley. Oxytropis 

species (Fabaceae) were dominant in drier areas at all altitudes from 4200m to approximately 4700m. 

Above this height Oxytropis became less abundant and species including Rhodiola ?himalensis and 

Delphinium cashmerianum became the dominant herb species. Both of these species were seen only 

on steeper slopes at higher altitudes. At 5100m (advance base camp) there was an area of well 

watered ground where two species of Asteraceae (Cremanthodium ellisii and Waldhemia stoliczkai) 
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were seen. Waldhemia stoliczkai was also seen at 4600m near the main river; these species were 

only found in locations with access to water. 

 

(b) Description of vegetation in Sniamo Valley 

All sampling in Sniamo Valley took place along the main valley floor, no side valleys or steeper slopes 

were sampled, although the species present in these locations were noted where possible. 

 

At 4200m where Sniamo Valley joined the Thanglasgo Valley the habitat was a mixture of lush green 

vegetation near water courses and drier rocky open ground. Astragalus zanskarensis dominated drier 

areas, with a mixture of herb, grass and sedge species found closer to water courses (see Appendix 1 

for a list of species identified at this height). 

 

Ascending the valley to 4400m, the ground was predominantly dry and rocky and the vegetation 

consisted largely of Artemisia sp. and A. zanskarensis bushes, with smaller amounts of Lonicera sp. 

The herb species Urtica dioica (Lamiaceae), Leontopodium ?himalayanum (Asteraceae) and 

Ranunculus, a species of buttercup (Ranunculaceae), occurred near water courses where the ground 

was wetter. 

 

Sampling at 4600m took place in a large flat meadow area by the side of the river. A stratified 

sampling method was used to ensure that some quadrats were located in the rocky drier ground 

bordering the meadow so that a range of vegetation types was sampled at this height. Astragalus 

zanskarensis dominated the woody vegetation in drier areas, whilst herb and grass species occurred 

in wetter areas. The diversity of herb species was relatively high, with at least ten species present, 

although not all of these could be identified (see Appendix 1 for identified species at this altitude). 

 

At 4800m quadrats located near to the river included a high diversity of herb species (at least ten 

species – see Appendix 1 for identified species). Herb diversity was considerably lower in quadrats 

located further from the river. No woody plant species were recorded at this altitude. The composition 

of the herbaceous flora was different from that at 4600m with some species not encountered at lower 

altitudes appearing in quadrats (C. ellisii and W. stoliczkai) and other species not found, including 

those in the genus Oxytropis. 

 

At 5000m the terrain was considerably more rocky with large numbers of boulder fields. Sampling 

took place in a flat area close to the river. Quadrats were sampled on both marshy ground close to the 

river and in rocky areas further away from the river. Woody plant species were not observed at this 

altitude. Some herb species found at lower altitudes, including U. dioica, C. ellisii, Potentilla sp. and 

Bistorta sp. (Polygonaceae), were present at this height. Two species, D. cashmerianum and R. 

?himalensis, were seen at this altitude and not lower down the valley. 
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Sampling at 5100m occurred on an open patch of ground at the end of the valley floor. This area was 

close to the river and is likely to be submerged when river levels are high. No woody plant species 

occurred at this height. Herb species diversity was surprisingly high, with at least eight species (see 

Appendix 1 for identified species). 

 

Ascending the sides of the valley the ground became steep and rocky above 5100m. Occasional 

vascular plant species were observed among the rocks, but no formal recordings of plant abundance 

or diversity were made. 

 

(c) Differences between valleys 

In both valleys vegetation formed the highest proportion of quadrat area at 4200m, decreased sharply 

at 4400m, then increased with altitude (Figure 5). In Palzampiu Tokpo Valley the proportion of 

vegetation per quadrat decreased above 4800m, although this trend was not seen in Sniamo Valley. 

 

The vegetation composition in terms of the major plant groups was generally similar across valleys, 

although there were some differences. Woody plant species were more abundant at lower altitudes in 

both valleys, although formed a much greater proportion of quadrat area at 4400m in Sniamo Valley 

in comparison to Palzampiu Tokpo Valley (Figure 6). Herb species formed a relatively large proportion 

of quadrat area at most heights in both valleys but the proportion of herb species changed differently 

with altitude in each valley (Figure 6). In Palzampiu Tokpo Valley herb species formed a relatively 

consistent proportion of quadrat area, although decreased considerably at 5200m. In Sniamo Valley 

the proportion of herb species was much higher at 4200m than for other altitudes. The proportion of 

grass and moss per quadrat followed a similar pattern in both valleys (Figure 6). Mosses appeared to 

be more abundant in Sniamo Valley (Figure 6). 

 

Overall species diversity per quadrat was greater in Sniamo Valley at most altitudes, although was 

greater in Palzampiu Tokpo Valley at 5000m (Figure 7). In both valleys species diversity increased 

with altitude but reached a maximum value at 4800m in Sniamo Valley and 5000m in Palzampiu 

Tokpo Valley before declining with increasing altitude. In Palzampiu Tokpo Valley herb, grass, and 

lichen species diversities were broadly similar across altitudes. In Sniamo Valley these plant groups 

increased in diversity with increasing altitude up to 4800m, and then declined (Figure 7). Woody plant 

species diversity was greatest at 4400m in both valleys. 

 

5.2 Pollinator data (Objective 4) 

All insects seen in the ascent of the Thanglasgo Valley and in both side valleys are listed in Table 2. 

This also includes insects seen during the expedition that were not on flowers. Table 3 summarises 

the flower visitor observations in each side valley and gives details of the insect taxa seen. 

 

The main insect taxa seen visiting flowers were Hymenoptera (bees, ants and wasps) and Diptera 

(true flies). Bumblebees were fairly frequent flower visitors and were seen on flowers up to altitudes of 
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5000m (Table 3). Two species of bumblebee were observed foraging on flowers of Allium 

(Amaryllidaceae) at 3600m in Thanglasgo Valley (Table 2). Only one of these species was observed 

at higher altitudes. 

 

Far fewer visits by Coleoptera (beetles) and Lepidoptera (butterflies and moths) were recorded, 

although butterflies were sighted at all altitudes, and one butterfly was even seen at 6000m. Spiders 

and mites were recorded visiting flowers at 4200m and 4600m in Sniamo Valley although it is thought 

that these were passing over the flowers rather than actively feeding on floral resources. 

 

The total number of visits observed varied across altitudes, however the weather varied between 

sampling days, with days during the first half of the expedition being hot and sunny and the second 

half of the expedition being a lot colder and wetter. No visitors were observed at 4400m but there 

were few flowers present at this height and the observations were conducted on a cold and rainy day. 

 

The types of visitors to flowers did not noticeably differ across altitudes. Spiders and mites were 

observed only at lower altitudes but Diptera and Hymenoptera visited flowers at each sampling height 

up to 5000. 

 

Few observations were carried out in Palzampiu Tokpo Valley, making it difficult to compare insect 

visitors across valleys. Similar flower visitors were seen in both valleys. 

 

5.3 Small mammal data (Objective 5) 

Marmots were the small mammal that was observed most frequently in both valleys (Table 4). It is not 

clear which species was present. Two marmot species are found in Ladakh; Marmota caudata (the 

long-tailed marmot) is found in the western part of Ladakh and Marmota bobak (the Himalayan 

marmot) in the eastern part. Photographic evidence of marmots seen in this region will be shown to 

local experts who might be able to identify the species. Marmot holes were seen at all sampling 

altitudes and frequently in between these altitudes (Table 4). 

 

The other small mammals seen were pikas, a Himalayan hare and a weasel (Table 4). A small 

number of pika holes were recorded at 5000m in Palzampiu Tokpo Valley. Other wild mammals 

observed during the expedition were three blue sheep at 4800m and a herd of small deer at 5000m in 

Palzampiu Tokpo Valley (Table 4). 

 

Small mammals were observed more frequently at higher altitudes in both valleys (Table 4). A greater 

number of marmot holes were observed in Sniamo Valley than Palzampiu Tokpo Valley. In Sniamo 

Valley the number of marmot holes observed decreased with increasing altitude whilst in Palzampiu 

Tokpo Valley numbers of marmot holes were roughly similar across sampling altitudes. 
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In Palzampiu Tokpo Valley the distance of marmot holes from cliffs appeared to decrease with 

increasing altitude. This measurement was not made in Sniamo Valley. 

 

5.4 Human activity in Palzampiu Tokpo and Sniamo Va lleys (Objective 6) 

5.4.1 Human density  

Ascending the Thanglasgo Valley from Hundar in the north (see Figure 1) there are several villages 

before the Palzampiu Tokpo and Sniamo side valleys are reached. The lowest of these is a small 

settlement at Scarchen (c. 3600m) with a small number of houses and agricultural fields. There are 

three larger villages located at an altitude of approximately 4000m in the vicinity of the village marked 

Wachan (see Fig. 1). Wachan is the closest village to Palzampiu Tokpo Valley, although there was 

one building present close to basecamp in this valley at approximately 4450m. This was inhabited by 

three herders who looked after a large herd of sheep and goats that grazed the valley. Presumably 

this building is inhabited only in the summer months.  

 

The closest permanent human habitation to Sniamo Valley is Hundar Dok village, which is located 

south of Wachan where the marked footpath crosses the Thanglasgo river (see Figure 1). Villagers 

from Hundar Dok ascend the Thanglasgo Valley and graze their livestock in the lower part of Sniamo 

Valley. Aside from some basic ruins located at a large river confluence near basecamp (4650m), 

there were no buildings present in this valley. 

 

Sniamo Valley had a greater number of tourist visitors than Palzampiu Tokpo Valley during the 

sixteen days we spent in the area. Two trekking groups consisting of foreign tourists were seen in 

Sniamo Valley (Table 1). The first group was seen at 4200m descending from Sniamo Valley and 

heading south along the Thanglasgo Valley on the same day that the BSES expedition entered the 

Sniamo Valley. The second group was seen at 4400m ascending the valley as the same BSES group 

were leaving the Sniamo Valley. Both groups are assumed to have spent several days in the Sniamo 

Valley. In contrast only two trekkers were observed in Palzampiu Tokpo Valley during the same 

period of time. 

  

5.4.2 Livestock density 

Palzampiu Tokpo Valley appeared to be more heavily grazed by domestic livestock than Sniamo 

Valley (see Table 1). In Palzampiu Tokpo Valley there was a continual presence of three herders 

close to base camp (4450m) and c. 1000 sheep and goats grazing the base and the lower sides of 

the valley from 4400m up to 4800 m. Although no livestock were observed at 4200m, there was 

evidence of considerable grazing in the form of cropped vegetation and droppings. 

 

In comparison only small herds (c. 90 sheep and goats) were seen in Sniamo Valley up to a 

maximum altitude of c. 4300m. The other grazing animals commonly seen in both valleys were herds 

of dzos (a hybrid between a yak and domestic cow). These were observed up to 4800m in Palzampiu 

Tokpo Valley and 5000m in Sniamo Valley. In Sniamo Valley dzo herds were the only grazing animals 
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observed above 4300m and small herds were regularly recorded between 4400m and 5000m. We do 

not know how domesticated these animals are; no herders were seen alongside dzo herds. 

 

5.4.3 Litter and footpath erosion 

In both valleys some degree of footpath erosion was present at lower altitudes (Table 1). In Sniamo 

Valley footpath erosion decreased above 4600m and in Palzampiu Tokpo the same thing happened 

above 4800m. Above 5000m there was no footpath erosion in either valley. 

 

Litter was recorded to 4800m in Sniamo Valley and 4600m in Palzampiu Tokpo Valley, although only 

two small pieces of litter were observed at 4800m in Sniamo Valley. In Palzampiu Tokpo Valley the 

amount of litter was generally quite low, except at 4400m which is the altitude at which herders are 

resident. In Sniamo Valley the overall quantities of litter observed were low, although slightly higher 

along footpaths at lower altitudes. 

 

6. Discussion 

6.1 Comparison of vegetation across altitudes 

We expected vegetation cover and species diversity to decrease with increasing altitude. This was 

true to some extent. Vegetation cover was greatest at 4200m, the lowest altitude sampled. However, 

after decreasing at 4400m, vegetation cover increased with increasing altitude and then decreased at 

5000m and above. 

 

This finding contrasts with our expectations that the amount of vegetation will decrease with altitude 

due to increasingly harsh conditions. Part of the reason for our findings could have been due to the 

topology of the valleys. At lower altitudes the terrain was fairly steep, dry and rocky with few plant 

species and low vegetation cover. At higher altitudes the valley levelled out and there were patches of 

wetter ground alongside the main rivers containing a large amount of vegetation. At the highest 

altitudes sampled the terrain was again dominated by rocks and there was little vegetation. 

 

Woody plant species were more abundant at lower altitudes. This could be due to increased grazing 

pressure at lower altitudes. Woody plants are more resistant to grazing and have a greater chance of 

re-growth after grazing than herbs or grasses. 

 

In both valleys mean percentage herb cover was highest at 4600m if the 4200m data is ignored. At 

4600m in Palzampiu Tokpo Valley more ground water was apparent as tributaries flowed into the river 

below, which might have allowed increased vegetation growth. The sampling at 4600m in Sniamo 

Valley was located in a flat meadow area that bordered the main river so species in this location 

would have had greater access to water than those on the steep slopes at lower altitudes. Although 

some grazing occurred at 4600m (livestock in Palzampiu Tokpo Valley and dzos in Sniamo Valley) 

this pressure was decreased in comparison to lower altitudes. A small amount of grazing can 
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stimulate species diversity as the dominant species are kept in check, allowing other species to 

persist. 

 

The proportion of grass cover was lowest at 4400m and 4600m in both valleys. In Palzampiu Tokpo 

Valley large numbers of livestock grazed at this altitude whereas dzo herds were frequently seen at 

these heights in Sniamo Valley. It is possible that grazing pressure was strongest at these lower 

altitudes resulting in decreased grass cover. The higher level of grass cover at 5000m and 5100m in 

Sniamo Valley could be because quadrats at these altitudes were located in relatively wet areas in 

this valley, rather than on rocky terrain as in Palzampiu Tokpo. 

 

The proportion of lichen cover increased with altitude. This taxonomic group is highly adapted to dry 

and cold conditions allowing persistence where other plants cannot grow. Lichen cover was lower at 

very high altitudes. This could be because rocks were too steep sided or covered in snow too often to 

allow sustained growth. 

 

The proportion of moss cover was greater at higher altitudes. This may be because there is more 

moisture in the air at these altitudes caused by the mist and melting snow. In contrast most fungi were 

recorded at lower altitudes. Habitats at lower altitudes are often warmer with ground water sourced 

from tributaries higher up the mountain. 

 

Overall species diversity also increased with altitude, although decreased above 5000m in Palzampiu 

Tokpo Valley and above 4800m in Sniamo Valley. Herb species diversity follows the same trend in 

Sniamo Valley but was fairly constant across altitudes in Palzampiu Tokpo Valley. Similarly grass 

diversity increased with altitude up to 4800m and then decreased in both valleys. We expected the 

harsher conditions at higher altitudes to support a lower species diversity. The observed pattern could 

be linked to grazing pressure. In both valleys grazing pressure decreases with increasing altitude. 

 

6.2 Effect of human activity on plant diversity and  composition 

There are some noticeable differences in vegetation cover and species diversity between the two 

valleys that could be due to increased grazing pressure from livestock in Palzampiu Tokpo Valley. 

Vegetation cover decreased only slightly with increasing altitude in Sniamo Valley, whereas in 

Palzampiu Tokpo Valley there was a more noticeable increase in vegetation cover from 4400m up to 

4800m. In Palzampiu Tokpo Valley the levels of livestock grazing at 4400m and 4600m are 

considerably higher than in Sniamo Valley that has only small numbers of dzos at these heights. 

 

In Palzampiu Tokpo Valley the proportion of grass cover is considerably higher at 4800m than at 

4400m and 4600m, possibly because of the reduced grazing pressure at this altitude. 

 

In both valleys species diversities increase with altitude up to either 4800m or 5000m which could be 

due to lower levels of grazing at higher altitudes. The diversity of both herbs and grasses is much 
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higher in Sniamo Valley than Palzampiu Tokpo Valley, which could be due to the decreased grazing 

pressure in Sniamo Valley. Although more tourists were seen in Sniamo Valley during our expedition, 

litter levels were low and paths had relatively low levels of erosion so it is not thought that the impact 

from tourists in this valley is particularly high. 

 

Disturbance by grazing or humans may also be shown by plant indicators. Resistant and hardy plants 

are toxic to grazing animals and therefore unpalatable. These plants would appear in flower more 

often as flowers would be left uneaten. In this study Artemisia sp., a small shrub, may have been a 

toxic plant, indicated by its strong aromatic smell and abundance in heavily grazed areas. The 

dominance of Artemisia could be due to its toxicity to grazers. The shrub was often in flower, another 

observation to support its unpalatability. Similarly Astragalus zanskarensis had protection from 

grazing species in the form of spines. If these are able to deter grazing animals this could explain the 

dominance of this species. 

 

Higher grazing pressures in the Palzampiu Tokpo Valley right the way up to the Nia La may have 

increased nitrogen levels in the soils. Plant indicators of heightened nitrogen levels in the soil include 

Asteraceae species, such as Tanacetum gracile and Artamisia sp., as well as the mint species Urtica 

dioica. These species were common in heavily grazed places and could be evidence of higher 

nitrogen levels due to enhanced animal droppings. Potentilla species are also linked to disturbance. 

 

6.3 Insect pollinators in the Thanglasgo Valley are a 

The main insect groups seen visiting flowers were Diptera (true flies) and Hymenoptera (bees, wasps 

and ants). Several different types of flies were seen on flowers, although none of these could be 

identified beyond order level. One hoverfly (Diptera: Syrphidae) was seen at approximately 3200-

3300m in the Thanglasgo Valley but none were seen above this height. This family of flies are 

common flower visitors in many habitats, although perhaps are not able to persist at high altitudes in 

this environment. 

 

Bumblebees were quite common flower visitors. Two species were seen at lower altitudes in the 

Thanglasgo Valley but only one of these species was seen in Sniamo and Palzampiu Tokpo Valleys. 

Bumblebees are adapted to flying in cold environments due to their ability to thermoregulate so we 

expected to find relatively large numbers of bumblebee visits to flowers. This species was seen at all 

altitudes up to 5000m. 

 

Visits to flowers by Lepidoptera (butterflies and moths) were comparatively rarer overall, although 

were relatively frequent flower visitors in Palzampiu Tokpo Valley. This might have been due to 

weather conditions on sampling days. Most of the sampling in this valley was conducted when 

weather conditions were hot and sunny. A large number of observations in Sniamo Valley were 

conducted later in the expedition when the weather on most days was cool and rainy. These 
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conditions are less favourable for insects, particularly butterflies, as they require a minimum level of 

heat to be able to fly. 

 

It is difficult to compare the composition of potential insect pollinator across altitudes, as the sampling 

at each altitude is confounded by the weather conditions on sampling days and different numbers of 

plants were observed at each height. Similar insect orders were seen at each altitude where visitors 

were recorded, although the exact species present may have varied across altitude. 

 

A more comprehensive study of insect flower visitors would be needed in order to compare potential 

pollinators across altitudes in this region. 

 

6.4 Variation in small mammal numbers 

Small mammals were observed in greater numbers at higher altitudes in both valleys. Human activity 

is lower at higher altitudes which may explain why more marmots and pikas were observed. There 

was certainly evidence of the presence of small mammals, particularly marmots, at lower altitudes in 

terms of the large numbers of marmot holes. However the presence of marmot burrows is not a 

guarantee of current occupation and some of these could be abandoned. The abundance of marmot 

holes decreased with increasing altitude in Sniamo Valley. This could be due to less favourable 

conditions or a lack of vegetation on which to feed at higher altitudes. Although pikas were only 

observed at high altitudes in these two valleys, it is possible that they were also present at lower 

altitudes but not seen. Pikas are present at lower altitudes in Thanglasgo Valley and several were 

observed at 3600m. 

 

The greater abundance of marmot holes in Sniamo Valley might reflect the decreased human activity 

in this valley. Livestock grazing occurs only at relatively low altitudes and there are no inhabited 

buildings in this valley. In comparison grazing takes place up to 4800m in Palzampiu Tokpo Valley. If 

grazing affects the vegetation there might be less available for small mammals to feed on. 

 

It should be noted that observations of marmot holes at each sampling altitude was not carried out in 

a systematic manner. Sampling effort and the area sampled could have been different between 

valleys and at different altitudes so a degree of caution should be used when interpreting these 

results. 

 

 

7. Conclusions  

 

7.1 Vegetation data 

Base line surveys of the Palzampiu Tokpo Valley and the Sniamo Valley, two side valleys of the 

Thanglasgo Valley, have been completed and a list of plant species compiled. Plant species 

composition across differing altitudes has been assessed. 
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This data could be compared to studies conducted on future visits to the same location. Comparisons 

with future findings may give an indication of how plant species in this region respond to the effects of 

climate change. Plant species distributions could potentially alter if the local climate is affected and 

species diversities at each altitude might change. 

 

Plant species diversity appeared to increase with altitude up to 4800m, above which diversity began 

to decrease again. Between 5000m and 5200m plants become noticeably less abundant and no 

vascular plants were recorded above 5200m. It would be interesting to see if this maximum altitude 

remains constant over time. If annual temperatures increase, as predicted by global warming plant 

species might be able to increase the maximum altitude at which they can persist. 

 

Human disturbance in the form of livestock grazing pressure might be linked to the type and 

abundance of plants that can persist. For example, woody plants were more abundant in heavily 

grazed areas. Plant indicators of nitrogen enhancement in the soil, such as Urtica dioica, appeared to 

be more abundant in heavily grazed areas where animal droppings were more frequent. 

 

Species diversity was greater in Sniamo Valley which could be linked to lower livestock grazing levels 

in this valley. 

 

7.2 Insect flower visitor diversities 

The main flower visitors were species in the insect orders Hymenoptera, Diptera and Lepidoptera. 

Bumblebees were relatively frequent flower visitors and butterflies visited flowers when weather 

conditions were favourable. 

 

7.3 Small mammal abundances 

Marmots and pikas were seen in both valleys. Marmot holes were less abundant in Palzampiu Tokpo 

Valley, perhaps due to the increased human activity in this valley. In Sniamo Valley the abundance of 

marmot holes increased with decreasing altitude. Harsher conditions and fewer resources at high 

altitudes could explain the greater abundances of marmots at lower altitudes. 

 

8. Future Work and Recommendations 

The findings from this study suggest some general trends regarding how vegetation cover, 

composition and diversity might vary with altitude and differ between valleys with different livestock 

grazing pressures. However these findings would need to confirmed with a more detailed study of the 

vegetation in these valleys. At each altitude the vegetation was noticeably different between different 

microhabitats that varied in terms of moisture levels, vegetation density and steepness of terrain. 

Future studies should ensure that all of these microhabitats are included in samples at each altitude. 
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In this study we classified rocks as bare ground. It would be interesting to record this separately in 

order to assess how terrain changes with altitude and whether this has any effect on plant species 

composition. 

 

It would also be interesting to investigate whether species diversity correlates with the steepness of 

the terrain or the aspect of the slope sampled. There was some evidence that these factors affected 

vegetation in these valleys. 

 

A more detailed study of insect visitors to flowers would be necessary in order to investigate how 

potential pollinators vary across altitudes. 
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11. Tables and Figures 

 
Table 1. Human activity data for (a) Palzampiu Tokpo Valley and (b) Sniamo Valley. The 
number of people and livestock, and the presence of litter seen at each altitude were 
recorded during science sampling at that height. Footpath erosion was observed during 
ascents and descents of each valley for scientific and mountaineering purposes. 
 

(a) Palzampiu Tokpo Valley 
 

Altitude (m) Humans Livestock Footpath 
erosion 

Litter* 

4200 1 herder none observed visible yes 

4400 3 herders 
2 trekkers 

1000 sheep & goats 
10 dzos 

visible yes 

4600 1 herder 
2 trekkers 

 visible yes 

4800 1 herder 100 sheep & goats 
200 deer 
120 dzos 

infrequent no 

5000 none observed none observed none no 
5200 none observed none observed none no 

* A considerable amount of litter was present at 4400m, otherwise litter was infrequently seen 
 
(b) Sniamo Valley 
 

Altitude (m) Humans Livestock Footpath 
erosion 

Litter* 

4200 2 herders 
1 trekking group 

herd of c. 90 sheep & 
goats 

visible yes 

4400 2 herders 
1 trekking group 

10 dzos visible yes 

4600 none observed dzo herd regularly 
seen (10-50 animals) 

infrequent yes 

4800 2 herders dzo herd regularly 
seen (10-50 animals) 

infrequent yes 

5000 none observed 10 dzos none no 

5100 none observed none observed none no 

* Litter occurred infrequently at all altitudes marked ‘yes’, although was slightly more common at lower 
altitudes. 
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Table 2. Insect taxa recorded in (a) Thanglasgo Valley, (b) Palzampiu Tokpo Valley and (c) 
Sniamo Valley, including insects observed during observations of flowers for visitors.  
 
(a) Thanglasgo Valley 
 

Altitude and location Insect taxa Description 

3100m-3600m 
Hundar-Scarchen 

Diptera: Syrphidae 
Lepidoptera: Pieridae 
Odonata 

hoverfly yellow & black 
butterfly: white 
dragonfly 

3600m 
Scarchen 

Hymenoptera: Apidae 
 
 
 
 
 
 
 
 
Hymenoptera: Megachilidae 
Hymenoptera 
Lepidoptera: Pieridae 

2 species of bumblebee 
 
sp. 1: yellow thorax, black abdomen with 
red segments at end 
 
sp. 2: thorax black with yellow band at 
front and back, abdomen yellow, then 
black then white at tip 
 
leaf cutter bee 
wasp species 
yellow & white butterflies 

4000m 
Hundar Dok village 

Hymenoptera: Apidae 
Lepidoptera: Pieridae 
Lepidoptera: Lycaenidae 

bumblebee sp. 1 
pale yellow butterfly 
blue butterfly 

4000m-4300m 
Hundar Dok village to 
base of Sniamo Valley 

Hymenoptera: Apidae 
Ephemeroptera 
Diptera: Tipulidae 
Coleoptera 
Aranae 

bumblebee sp. 1 
mayflies – by stream 
cranefly 
beetle 
red mite 
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(b) Palzampiu Tokpo Valley 
 

Altitude (m) Insect taxa Description 

4200 Hymenoptera: Formicidae 
Diptera 
Lepidoptera: Lycaenidae 

ant 
fly 
blue butterfly 

4400 Lepidoptera: Pieridae black & white butterfly 

4600 Lepidoptera 
Hymenoptera 

yellow/green butterfly 
bees 

4800 Lepidoptera: Lycaenidae 
Lepidoptera 
Diptera 
Hymenoptera 

blue butterfly 
yellow/green butterfly 
flies 
bees 

5000 Orthoptera 
Lepidoptera 
Lepidoptera: Lycaenidae 
Lepidoptera 

grasshoppers 
cream butterfly 
blue butterfly 
yellow moth 

5200 Hymenoptera 
Orthoptera 
Diptera 
Lepidoptera: Pieridae 

bees 
grasshoppers 
fly 
white butterfly 

6000 Lepidoptera butterfly 

 
 
(c) Sniamo valley 
 

Altitude (m) Insect taxa Description 

4200 Aranae* 
 
Diptera 

spider 
red mite 
unidentified flies 

4400 no visitors to flowers seen  

4600 Hymenoptera: Apidae 
Aranae* 
Diptera 

bumblebee sp. 1 
two types of spider 
various flies 

4800 Hymenoptera: Apidae 
Hymenoptera 
Diptera 
Coleoptera 
Lepidoptera 

bumblebee sp. 1 
unidentified species 
various flies 
 
moth 

5000 Diptera 
Hymenoptera: Apidae 

 
bumblebee sp. 1 

5100 Lepidoptera: Pieridae  

5200 flowers not observed and no 
insects seen 

 

5500 Lepidoptera butterfly flew over glacier 

*Not insects, but seen on flowers 
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Table 3. Plant species observed, total hours of observation, insect visitor taxa observed, 
total visits and time of observation during observations for flower visitors at each sampling 
height in (a) Palzampiu Tokpo Valley and (b) Sniamo Valley. Insect visitor taxa are 
described for each altitude, not per plant species. 
 
(a) Palzampiu Tokpo Valley 
 

Altitude 
(m) 

Plant species observed Total obs 
time (h) 

Insect visitor taxa Total 
visits 

Time of 
obs 

4200 1 species; name not given 0.5 Lepidoptera: Lycaenidae 
Diptera 

2 10.00 

4400 no observations     

4600 no observations     

4800 rose species 0.5 Diptera 
Hymenoptera: bumble bee 

17 13.10 

5000 Ranunculus species 
(buttercup) 

0.5 Lepidoptera 
Diptera 
Hymenoptera: unidentified 
bees & bumble bees 

45 13.00 

5200 1 species; name not given 0.5 Lepidoptera: Pieridae 1 13.30 

 
(b) Sniamo Valley 
 

Altitude 
(m) 

Plant species observed 
Total 

obs time 
(h) 

Insect visitor taxa across 
all observations 

Total 
visits 

Time of obs 
& weather 

4200 Potentilla sp. 
Gentian sp. 
Lancea tibetica 
Oxytropis sp. 
unidentified yellow flower 

2.5 spiders* 
mites* 
tiny Diptera 

14 mid-
afternoon; 
cool with 
intermittent 
rain showers 

4400 Artemisia sp. 
Ranunculus sp. 

1.0 no visitors 0 mid-morning; 
cool with 
intermittent 
rain showers 

4600 Potentilla sp. 
Leontopodium himalayanum 
Gentian sp. 
Lancea tibetica 
Oxytropis sp. white 
Bistorta sp. 
yellow Saxifrage 

8.5 bumblebee sp. 1 
Diptera 
spider* 

46 mid-late 
afternoon, 
cool and 
shaded 

4800 Cremanthodium ?ellisii 
Silene moorcroftiana 
Asteraceae sp. white 
Leontopodium ?himalayanum 
Potentilla sp. 
Lomatogonium carinthiacum 
2 unidentified species 

4.0 bumblebee sp. 1 
Diptera 
unidentified Hymenoptera 
Lepidoptera: moth 
Coleoptera 

26 mid-morning-
midday; hot 
and sunny 

5000 Rhodiola ?himalensis 
Delphinium casherianum 
Bistorta sp. 
Cremanthodium ?ellisii 

2.0 Diptera 3 midday; cool 
with 
intermittent 
rain showers 

*Not insects, but seen on flowers
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Table 4. Wild mammals and signs of wild mammals seen at each sampling altitude in (a) 
Palzampiu Tokpo Valley and (b) Sniamo Valley 
 
(a) Palzampiu Tokpo Valley 
 

Altitude (m) 
Mammals 

seen* Marmot holes 
Distance of 

marmot holes 
from cliff (m) 

Wild mammal 
droppings 

4200 none 3 not recorded yes 

4400 none 4 not recorded yes 

4600 1 Himalayan 
hare 

2 150  yes 

4800 6 marmots 
3 blue sheep 

2 10, 200  yes 

5000 8 marmots 
2 pikas 
10 small deer 

5 
6 pika holes 

30  yes 

5200 1 pika 
3 marmots 

1 30 yes 

5800 1 weasel    

 
 
(b) Sniamo Valley 
 

Altitude (m) 
Mammals 

seen* Marmot holes 
Distance of 

marmot holes 
from cliff (m) 

Wild mammal 
droppings 

4200 1 marmot 26 not recorded yes 

4400 none 36 not recorded not seen 

4650 none 20 not recorded yes 

4800 5 marmots seen 
at 4700m 

23 not recorded yes 

4950 none 8 
 

not recorded large animal 
dung 

5100 2 pikas 6 not recorded yes 

 
* includes mammals that were seen outside sampling periods 
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Figure 1. Map of Thanglasgo Valley showing the Palzampiu Tokpo and Sniamo Valleys 

(Figure reprinted from Olizane Trekking Map of Ladakh) 
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Figure 2. Mean percentage bare ground, vegetation cover and area of water calculated 
across twelve 2m x 2m quadrats (six in Palzampiu Tokpo Valley and six in Sniamo Valley) at 
200m altitudinal intervals. Error bars represent ±1 standard error. In Sniamo Valley sampling 
took place at 5100m instead of 5200m and only four quadrats were sampled at this height. 
 
 

0

10

20

30

40

50

4200m 4400m 4600m 4800m 5000m 5100-5200m

M
ea

n 
pe

rc
en

ta
ge

 q
ua

dr
at

 a
re

a

% woody species

% herb species

% grass

% moss

% lichen

% fungus

 
Figure 3. Mean percentage cover of different vegetation types calculated across twelve 2m x 
2m quadrats (six in Palzampiu Tokpo Valley and six in Sniamo Valley) at 200m altitudinal 
intervals. Error bars represent ±1 standard error. In Sniamo Valley sampling took place at 
5100m instead of 5200m and only four quadrats were sampled at this height. 
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Figure 4. Mean species diversity for each vegetation type and all vegetation types combined 
calculated across twelve 2m x 2m quadrats (six in Palzampiu Tokpo Valley and six in 
Sniamo Valley) at 200m altitudinal intervals. In Sniamo Valley sampling took place at 5100m 
instead of 5200m and only four quadrats were sampled at this height. 
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(a) Palzampiu Tokpo Valley  
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(b) Sniamo Valley 
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Figure 5. Mean percentage bare ground, vegetation cover and area of water calculated 
across six 2m x 2m quadrats in (a) Palzampiu Tokpo Valley and (b) Sniamo Valley at 200m 
altitudinal intervals. Error bars represent ±1 standard error. In Sniamo Valley sampling took 
place at 5100m instead of 5200m and only four quadrats were sampled at this height. 
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(a) Palzampiu Tokpo Valley  
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(b) Sniamo Valley 
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Figure 6. Mean percentage cover of different vegetation types calculated across six 2m x 2m 
quadrats in (a) Palzampiu Tokpo Valley and (b) Sniamo Valley at 200m altitudinal intervals. 
Error bars represent ±1 standard error. In Sniamo Valley sampling took place at 5100m 
instead of 5200m and only four quadrats were sampled at this height. 
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(b) Sniamo Valley 
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Figure 7. Mean species diversity for each vegetation type and all vegetation types combined 
calculated across six 2m x 2m quadrats in (a) Palzampiu Tokpo Valley and (b) Sniamo 
Valley at 200m altitudinal intervals. In Sniamo Valley sampling took place at 5100m instead 
of 5200m and only four quadrats were sampled at this height. 
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Figure 7. Photographs of terrain and some of the plant species found in Sniamo Valley. (a) 

Terrain at 4400m (b) Terrain at the head of the valley (5100m) (c) Rhodiola ?himalensis 

(Crassulaceae) (d) Leontopodium ?himalayanum (Asteraceae) (e) Waldhemia stolickzai 

(Asteraceae) (f) Lomatogonium carinthiacum (Gentianaceae) 

 (f) Lomatogonium carinthiacum (Gentianaceae) 

 (a) Terrain at 4400m   (b) Terrain at the head of the valley (5100m) 

 (c) Rhodiola ?himalensis (Crassulaceae)  (d) Leontopodium ?himalayanum (Asteraceae) 

 (e) Waldhemia stolickzai (Asteraceae) 
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12. Appendices  
 
Appendix 1. List of herb and woody plant species found in the Thanglasgo Valley and two 
side valleys: Palzampiu Tokpo and Sniamo Valleys. Not all plant species seen were 
identified, this list represents those species that could be identified. Plant species are listed 
by altitude, but this is not a comprehensive list of which species were found at each altitude. 
 
 
1. Thanglasgo Valley 
 
(i) Hundar (3100m) to Scarchen (3600m) 
 
Asteraceae  yellow daisy-like flower 

thistles 
 
Rosaceae  Potentilla sp. small yellow flowers 5C, low, creeping 

?Rosa sp. large bush with bright orange berries 
 
Tamaricaceae  Tamaricaria (Myrmicaria) elegans & Tamaricaria (Myricaria) germanica 

large bushes/small trees 1-3m tall, dominant along river valleys up to 
Wachan (4000m). Large pinky-white pendulous flower spike. Sparse across 
rocky elevations. Suspect a mixture of both species, although the proportion 
of each species might have varied with altitude 

 
 
(ii) Scarchen (3600m) 
 
Amaryllidaceae  Allium sp. purple flowers 
 
Asteraceae  Cirsium sp. thistle with purple flowers 

Tanacetum gracile very common grey coloured plant with yellow flowers and 
a strong herb scent when leaves crushed. Found from 3500m up to 5200m 
Artemisia gmelinii small drooping flowers, no ray bracts, feathery leaves,  
Crepis sp. yellow flowers 
thistles 

 
Grossulariaceae Ribes sp. redcurrant 
 
Polgonaceae  Rumex sp. dock 
 
Ranunculaceae Clematis vernayi yellow hooded flower, creeping/strangling other plants and 

walls 
 Ranunculus sp. yellow buttercup alongside stream 
 
Tamaricaceae  Tamaricaria (Myricaria) elegans 

Tamaricaria (Myricaria) germanica 
 
Also recorded Gerianaceae, Apiaceae, Plantaginaceae 

Fabaceae sf Papilionoideae (clover/vetches) 
 
 
(iii) Scarchen (3600m) to Wachen (4000m) 
 
Asteraceae  thistles along path 
 
Lamiaceae  species with white flowers close to Wachan village 
 
Ranunculaceae  Clematis vernayi 
 
Rosaceae  Rosa macrophylla/webbiana large bushes with pink flowers 
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Salicaceae  Salix spp. willows 
 
Tamaricaceae  Tamaricaria (Myricaria) elegans 

Tamaricaria (Myricaria) germanica 
 
 
(iv) Wachen (4000m) to base of Sniamo Valley (4300m ) via Hundar Dok village 
 
Apiaceae  species with pink-white flowers 
 
Fabaceae Astralagus zanskarensis small spiny bush, pale yellow flowers, dominant in 

rocky open ground at base of Sniamo Valley 
 small papilionoid with mauve flowers 
 
Geraniaceae Geranium pratense large numbers in village, more scattered further up valley 
 
Lamiaceae  same species with white flowers as seen at Wachan 
 
Polygonaceae  Rumex sp. in village 
 
Ranunculaceae  Ranunculus sp. along streams, yellow petals ‘buttercup’ 
   Ranunculus sp. heart shaped yellow petals, with orange tinge at base 
 
Rosaceae  Rosa macrophylla/webbiana large bushes with pink flowers 
   Potentilla sp. yellow flowers 
 
Scrophulariaceae Pedicularis longiflora large numbers in village and on boggy ground at base 

of Sniamo Valley 
 Lancea tibetica purple flowers, low to ground 
 
 
Fungi and mosses seen by stream edges in boggy ground at base of Sniamo Valley 
 
 
2. Palzampiu Tokpo Valley 
 
(i) Basecamp to Wachen 4450-4200m 
 
Caprifoliaceae Lonicera ?spinosa woody shrub with thorns, small green berries, leaves 

opposite, lanceolate, woody to 10cm. Grazed despite substantial thorns. 
 
 
Caryophyllaceae Cerastium cerastioides star shaped flowers, seen on rocky slopes up to 

4800m 
species with star shaped white flower like Stellaria. Small lanceolate, 
opposite lvs 
species looks like Sandwort type plant, opposite lvs, 5 sepals, star shaped 

 
Cruciferae  Draba sp. small herb, white flowers, succulent leaves  
 
Gentianaceae  Gentianella moorcroftiana blue flowers 

Gentiana carinata small blue star shaped flowers 
Gentiana stipitata white star shaped flowers 

 
Lamiaceae Elsholtzia erostachya mint smell, square stems to 15cm. Lvs with serate 

edges, fls yellow and grouped into spike 
Urtica dioica stout stinging nettle with waxy lvs and hariy. <1m tall. Common, 
seen at most altitudes.  

 



BSES Expeditions 33 

(ii) Basecamp 4450m 
 
Asteraceae Artemisia sp. dominant, woody shrub with greyish, aromatic foliage and 

yellow fls. Seen at all altitudes, but more frequent from 4400m to 4900m. 
 
Caryophyllaceae Arenaria sp. 

Thylacospermum caespitosum cushion plant at base camp by river. 
 
Fabaceae Astragalus zanskarensis abundant spiky legume, dome shaped. Yellow fls, 

pea pod 1.5cm, green, bi-lobed. Seen at all altitudes up to 5000m. 
   Oxytropis cachemiriana purple legume, low to ground, in dry areas 

Oxytropis lapponica common, bubblegum smell. pods grey, bi-lobed, 1-1.5cm 
 
Linaceae  Linum ?Iusitatissimum flax, blue fls. 
 
Papaveraceae  Corydalis sp. 
 
Ranunculaceae  Ranunculus sp. buttercup, small 1 cm, close to ground near streams. 
 
Rosaceae  Sibbaldia sp. small rose species. Fls yellow with reduced petals 
 
Scrophulariaceae Lancea tibetica small blue fls, in wetter areas, very close to ground 
 
 
(iii) Hidden Valley 4625m 
 
Gentianaceae Gentiana carinata blue star shaped flowers, lvs 1-2mm coming off fl stalk, 

opposite. 
 
Rosaceae  Potentilla ?sericea Rockrose sp. 
 
Scrophulariaceae Pedicularis longiflora growing alongside river on wet ground. 
 
Carpets of sedges. 
 
 
(iv) 4900m 
 
Asteraceae Chrysanthemum pyethroides hairy composite with solitary fl heads, pinkish 

ray-florets. 
Saussurea sp. small hairy herb, purple fls. Found near water. 
Waldheimia stoliczkai pink daisy-like flower 
Waldheimia glabra 
3-4 other Asteraceae species 

 
Boraginaceae  Eritrichium sp. solitary fl heads. 
 
Crassulaceae  Rhodiola ?himalensis red flowers, upright stem, succulent 
 
Fabaceae  Oxytropis arenae-ripariae legume by river. 

Oxytropis mollis on rocky slopes 4400-5000 m 
 
Geraniaceae  Geranium pratense - Quite large, fls 4 cm across. 
 
Lamiaceae Nepeta ?lamiopsis liquorish smelling, opposite lvs, serrate edges, small to 

0.5-1 cm. Fl heads clustered like self-heal.  
 
Papaveraceae  Meconopsis sp. yellowish fls. 
 
Ranunculaceae  Delphinium cashmerianum 
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(v) Nia La Valley from Basecamp 
 
Asteraceae  Cremanthodium ?ellisii 
 
Caryophyllaceae Cerastium sp. white fl, chickweed-like. Opposite lvs, 1.5-2cm, prominent mid-

vein. 
 
Gentianaceae  Gentianella moorcroftiana blue flowers 

Lomatogonium carinthiacum blue flowers with triangular style, sepals big and 
green. 

Plantaginaceae  Plantago sp. 
 
Polygonaceae Bistorta sp. Rumex-type plant with white fl spike and orange tinge. Found by 

streams. 
 
Saxifragaceae  Saxifraga sp. yellow flowers, found by water. 
 
Poaceae  Briza media Quaking grass.  
 
 
(vii) Advance camp 5040m 
 
Asteraceae  Cremanthodium ?ellisii by water. Yellow flowers, sunflower-like. 

Leontopodium ?monocephalum or L. himalayanum woolly flowers, common.  
 
Plumbaginaceae Acantholimon lycopodioides forming cushioned mats, pink-white fls. 
 
Ranunculaceae  Ranunculus sp. by water. 
 
Scrophulariaceae Pedicularis sp. purple flowers. 
 
Poaceae  Briza media Quaking grass.  
 
 
(vii) Hanging Valley 5200m 
 
Ranunculaceae  Delphinium cashmerianum 
 
 
3. Sniamo Valley 
 
(i) 4250m (Thanglasgo Valley, base of Sniamo Valley) 
 
Fabaceae  Astralagus zanskarensis 
   Oxytropis sp. 
 
Gentianaceae  Gentian sp. (light blue flower) 
 
Lamiaceae  Elsholtzia eriostachya 
 
Ranunculaceae  Ranunculus sp. (buttercup) seen alongside streams 
 
Rosaceae  Potentilla sp. 
 
Scrophulariaceae Lancea tibetica 
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(ii) 4400m (on north side of river) 
 
Asteraceae  Artemisia sp. spiny, bushy, yellow flowers with no ray florets. 

Leontopodium ?himalayanum 
 
Caprifoliaceae Lonicera ?spinosa woody shrub with thorns 
 
Fabaceae  Astralagus zanskarensis 
 
Lamiaceae  Urtica dioica stinging nettle, not in flower 
 
Ranunculaceae  Ranunculus sp. (buttercup) seen alongside streams 
 
Woody plant species seen between 4400m and 4600m: Acantholimon lycopodioides 
(Plumbaginaceae) forming cushioned mats, pink-white fls. 
 
 
(iii) 4650m 
 
Asteraceae  Leontopodium ?himalayanum 

Tanacetum ?gracile 
 
Fabaceae   ?Oxytropis sp. 
 
Gentianaceae  Lomatogonium carinthiacum 
 
Lamiaceae  Nepeta ?discolor 
 
Polygonaceae  Bistorta sp. small white spikes of flowers 
 
Rosaceae  Potentilla ?plurijuga 
 
Saxifragaceae  Saxifraga ?stenphylla 
 
Scrophulariaceae Lancea tibetica 
 
 
(iv) 4800m 
 
Asteraceae   Cremanthodium ?ellisii 

Waldhemia stoliczkai 
Leontopodium ?himalayanum 

 
Caryophyllaceceae Silene moorcroftiana 
 
Gentianaceae  Lomatogonium carinthiacum 
 
Lamiaceae  Urtica dioica stinging nettle, not in flower 
 
Polygonaceae  Bistorta sp. small white spikes of flowers 
 
Ranunculaceae  Ranunculus sp. heart shaped yellow petals, with orange tinge at base 
 
Rosaceae  Potentilla sp. 
 
Saxifragaceae  Saxifraga stenophylla 
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(v) 4950m 
 
Asteraceae   Cremanthodium ?ellisii 
 
Crassulaceae  Rhodiola ?himalensis 
 
Polygonaceae  Bistorta sp. 
 
Gentianaceae  purple flowers 
 
Ranunculaceae  Delphinium cashmerianum 
 
Lamiaceae  Urtica dioica 
 
Rosaceae  Potentilla sp. 
 
2 unidentified herb species 
 
 
6. 5100m 
 
Asteraceae  Waldhemia stoliczkai 

Leontopodium ?himalayanum 
Cremanthodium ?ellisii 

 
Crassulaceae  Rhodiola ?himalensis 
 
Ranunculuaceae Ranunculus sp. seen alongside streams 
 
Saxifragaceae  Saxifraga sp. 
 
2 unidentified herb species 
 
 
 
 
 


