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Structured Abstract- 
detailing the current 
year Progress [Word 
Limit 250words]: 

During present study focal sampling and standard Quadrate method 

was used for the qualitative and quantitative analysis of foraged 

plants. Food hoarding behaviour was also analyzed during different 

seasons of the year. It was observed that maximum foraging was 

done on Allium spp., Fragaria nubicola, Gaultheria trichophylla, 

Picrorhiza kurroa, Saussurea spp., Aconitum heterophyllum and 

Rheum webbianum. Moderately foraging was done on Angelica 

glauca, Aconitum balfourii, Saxifera parnassifolia, Rubus neplensis 

and least/minimum foraging was done on Primula edgeworthii, 

Arnebia benthamii and Ajuga brachystemon. 

Presence and identification of foraged plants by Himalayan Mouse-

hare during different seasons at Madmahashwar area was done. 

Selection of food by Himalayan Mouse-Hare is influenced by 

different factors like food plant availability and how abundant the 

food is, which in turn depends on soil fertility variables. Soil 

 



samples (0-15 cm) to (15- 30 cm) were collected from different 

altitudinal zones of study site. Various physical and chemical 

properties of soil were experimentally observed. Higher values of 

nutrients were found in soil samples of sub-alpine zone. 

             Increased anthropogenic activities results into habitat 

destruction of Himalayan Mouse-hare. Social awareness programme 

will be organised in the third year of the ongoing project to inform 

the local inhabitant about the Himalayan Mouse hare as well as the 

present medicinal floral diversity and destructive effect of 

anthropogenic pressures.  

                       Intensive search method for den/ burrow count was 

done. Active and inactive den count by using Plugging tunnel 

method (Sun et al., 2008) was done for population density. To 

accomplish the objective of population dynamics and species 

biogeography, study is in progress. Mark capture-recapture method 

(Lincoln - Petersen method) will be done for population density 

estimation and to know the variation in Population density due to 

anthropogenic activities during different seasons.  
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For taxonomy and 
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2. Project Site Details 

Project site: 

Himalayan Mouse-hare is herbivores and inhabits the sub alpine areas throughout the year. 

As per the abundance in subalpine areas, following sites have been selected for the field 

survey and further studies.   



i. Tungnath Area (District Rudraprayag) 

The said area is located at elevation of 2600-3900m asl having coordinates       

30o29’22”N79o1’55”E with the stretch of about 6kms from Baniyakund area to 

Tungnath. Four prominent seasons were observed at the study area, viz., short 

summer (May-June), monsoon (July-mid September), autumn (September-October) 

and long winter (November-April). 

ii. Badrinath Areas (District Chamoli) 

        Badrinath town has an average elevation of 3,100m asl, situated on the bank of 

Alaknanda river having coordinates 30.744oN 79.493oE. 

iii. Madmahashwar Area (District Rudraprayag) 

The said area is located in Mansoona village of Rudraprayag district having   

coordinates 30.624oN and 79.203oE. 

3. Project Activities Chart w.r.t. Timeframe [Gantt or PERT] 

Period of study  Achievable targets Output 
13 to 18 month  Morphometric study at the 

species level. 

 Impact of anthropogenic 

activities on this animal. 

 Quantitative feeding 

analysis. 

 Morphometric study at the 

species level was done. 

 Effect of anthropogenic 

pressures on the Himalayan 

Mouse-hare was analysed 

 Quantitative feeding 

analysis was done. 

19 to 24 

Months 

 Qualitative feeding analysis. 

 Quantifying impact of 

feeding behave on medicinal 

flora. 

 Qualitative feeding analysis 

was done. 

 Quantitative analysis of 

medicinal plants fed by 

Himalayan Mouse-hare was 

done.  
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Total Grant: Rs. 5,27,200.00 Grant Received date: 20.06.2017 
 

 

Project Partner(s) Affiliation/ 
Institution 

Budget Allocated to Work done 

1.) 1. Prof M.C. 

Nautiyal 

High Altitude Plant 

Physiology Research 

Centre 

(HAPRC), HNBGU 

 No budget needed 

by the partner 

Identification of the 

foraged plants by 

study animal 
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No 

Name Qualification  Designation Fellowship/ 
Wages paid 

Remarks 

1 Dr. Ashish Kumar 
Chowdhary 
(Resigned on 
09.09.2017) 

M.Sc. Zoology 
Ph.D. Zoology 

Junior Project 
Fellow 

92,693.00 From 01.09.16 
to 09.09.17 

2 Arvind Kumar  High School Field Assistant 96,000.00 From 01.02.17 
to Till Date 

3 Devendra Singh M.Sc. Zoology Junior Project 
Fellow 

88,000.00 From 01.11.17 
to Till Date 

 

5. Equipment and Asset Information 

                                                              Nil. 

 

6. Expenditure Statement and Utilization Certificate 

S. No. Financial 
Position/ 
Budget Head  

Fund 
sanctioned 

Expenditure % of Total 
Cost 

1 Salaries/ 
Manpower cost 

3,07,200.00 2,76,693.00 58.74 

2 Travel 30,000.00 26,801.00 5.69 
3 Expendables & 

Consumables 
1,50,000.00 1,46,312.00 31.06 

4 Contingencies 40,000.00 21,257.00 4.51 
5 Activities & 

Other Project cost 
NA - - 



6 Institutional 
Charges 

NA - - 

7 Equipments NA - - 
 Total 5,27,200.00 4,71,063.00 100 

 Interest earned 16,074.00  

 Grant Total 5,43,274.00 

 

Period Expenditure Statement Utilization Certificate(UC) 

Annual [Attached : Annexure III] [Attached: Annexure II] 

 

 

7. Project Beneficiary Groups 

After final Technical Report (FTR): Environmental Scientist, Ayurvedic/ Medicinal 

practitioners (Doctors), Scientist, Researcher, Academicians, Agriculture Scientist. 

 

8. Project Progress Summary (as applicable to the project) 

Morphometric study at the species level was done, effect of Anthropogenic Pressures 

on the Himalayan Mouse-hare was analysed, and Quantitative feeding analysis and 

Qualitative feeding analysis was done. 

 

9. Project Linkages (with nearby Institutions/ State Agencies) 

S. No. Institute/ Organization Type of Linkage Brief Description 

1. High Altitude Plant Physiology 

Research Centre (HAPRC), 

HNBGU 

Identification of the 

foraged plants by study 

animal 

 

 

10. Additional (publication, recommendations, etc.) 

Time Period Publications 

(Research Papers, Information Material, Policy drafts, Patents, etc.) 

Annual 

[From 

01.04.2017 

1. Bahuguna S N, Chowdhary A K, Bhardwaj S. Habitat preference and forage 

selection by Himalayan Pika Ochotona roylei at high altitudinal zones of 

Chopta Tungnath, Western Himalaya. International Journal of Zoology 



to31.03.2018] Studies. 2017; 6: 264-268. (Paper Publication) 

 

2. Bhardwaj S, Bahuguna SN.  Elevation distribution of Himalayan Pika in 

response to temperature variations and habitat requirements. International 

seminar on The Himalayan challenge: towards interdisciplinary Dialogues 

for sustainability and Development. Doon University, Dehradun 

(Uttarakhand). 29th Nov- 1st Dec,2017 (Paper Presented) 

 

3. Bahuguna SN, Bhardwaj S, Singh D .Seasonal variation in behavioural 

ecology of Himalayan Mouse-hare (Ochotona roylei). International 

conference on Agriculture, Allied and Applied Sciences. JNU New Delhi 

(India). April 28-29, 2018 (Paper Presented) 

             A supportive document attached 

 
 
 
 
 
 
 
 
 
 
 

11. Project Concluding Remark 
 
Project Objectives Project output against each 

Objectives 
Progress made against 
Monitoring 
Indicators(specified in 
sanctioned Latter) 

Remarks 

1. Quantitative and 

qualitative study of 

the selective 

medicinal plant 

feeding by the 

Himalayan Mouse-

hare. 

 

Dominant plant species used 

for hoarding by Himalayan 

mouse hare were Aconitum 

heterophyllum, Allium 

humile, Angelica glauca, 

Rheum webbianum, 

Picrorhiza kurroa, 

Gaultheria trichophylla, 

Quantitative and 

qualitative food 

analysis of medicinal 

plants fed by 

Himalayan Mouse-

hare was done 

 

 

 

 

 

 

 

 

Work is going 

smoothly with 



Gaultheria nummularioides, 

Viola biflora, Potentilla 

fulgens, Fragaria nubicola. 

Foraged plants may 

consumed on the spot , 

carried to safe place, crevices, 

and fissures among rocks or 

may dried in sunlight and 

used for later use. Fore paws 

are not used for both eating 

and transporting. 

 

Standard Conservation 

practices to conserve 

the Himalayan 

Mouse-hare are in 

progress. 

 

Population dynamics 

and biogeography of 

the Himalayan 

Mouse-hare are in 

progress. 

 

good achievements. 

 
 
 
 
Methodology (in brief).  Focal sampling was used for qualitative and quantitative 

food analysis. Standard quadrate method (1m×1m Quadrate 

for herbs) was used for plant density analysis and 

quantification. Focal sampling from a high Vantage point 

(06:00 -10:00 hrs and 15:00-20:00 hrs) was done for 

foraging behaviour analysis, using Nikon binoculars from a 

high vantage point below which the entire study plot was 

visible., Altmann, 1974.  

 Mean plant density calculated for sub-alpine zone, 

timberline zone and alpine zone were 376.15, 290.00 and 

310.8 (plants/m2) respectively. Food preference was 

observed by focal sampling and selection indices. Selection 

index for alpine habitat, timberline habitat and sub-alpine 

habitat were 0.78, 1.05 and 1.14 respectively. Higher values 

of forage ratio index for different species at sub-alpine 

habitat were found. Values of habitat selection index and 

forage ratio index indicate that most preferred habitat by 

Himalayan mouse-hare was sub-alpine habitat. 



 Plugging tunnel method (Sun et al., 2008) was used for 

calculating Population density, abundance of species, active 

and inactive den analysis. On first day, total numbers of 

dens were counted including active and inactive dens. The 

dens are then plugged with hay, dry cow dung or anything 

that can be used to slightly cover the den opening and 

which can be easily removed by Himalayan Mouse-hare. 

Number of dens counted on first day was Total observed 

dens and the average count of next 3 days was the mean 

active dens. Spider webs and absence of scat at den opening 

are the two main markers to quantify inactive den. 

Major Research 

Achievements. 

1. Quantitative and Qualitative food analysis was done. 

2. Habitat identification of the Himalayan Mouse-hare was 

done. 

3. Foraging behaviour analysis of the Himalayan Mouse-hare 

was done. 

4. Population density of the Himalayan Mouse-hare was 

calculated. 

5. Seasonal variation analysis (Fur coat and plant species 

presence) of the Himalayan Mouse-hare was done. 

6. Effect of anthropogenic pressures on the Himalayan 

Mouse-hare was analysed. 

7. Identification of medicinal plants fed by Himalayan Mouse-

hare at different study areas was done. 

8. Morphometric study of the Himalayan Mouse-hare was 

done. 

9. Nutrients analysis by analysis of soil profile of the Habitat 

area was done. 

Brief Conclusion – the 

current year progress-

during the reporting 

period (point wise). 

We concluded that:- 

 

 Population density at spot 4 (Chopta to Tungnath) was 

higher with the value of 14.30 Ochotona roylei per hectare. 

In average, relative abundance for Tungnath area was 10.72 



Ochotona roylei per hectare. 

  

 A different type of foraging patterns was shown by 

Himalayan Mouse-hare during different seasons. Hoarding 

of plants was done in stepwise manner: firstly, plant is 

plucked with mouth then took to place near den under 

direct sunlight to dry. Regular visit to plant was done after 

5-10 minutes of interval to make sure for proper dryness, 

after that the plant is taken into the den and stored for later 

use (during winter). 

 

 Den activity was found relatively higher during summer 

season as compare to winter. In relation to summer season, 

the animal was reportedly less active as the inhabited area 

was covered with snow and also due to high risk of 

predation. 

 

 Increased use of plastic waste , human interference, 



 
 

         



  Supportive document for Summary of progress Report:  

 
1. Foraging and Hoarding by Himalayan Mouse-hare ( Ochotona roylei). 

 

In the present study, analysis for foraged plants by Himalayan Mouse-hare was done at 

different seasons. We observed different types of foraging patterns by Himalayan Mouse-

hare during different seasons (Table1). Hoarding of plants were performed by Himalayan 

Mouse-hare in stepwise manner: firstly, plant is plucked with mouth then took to place near 

den under direct sunlight to dry (Figure 1). Regular visit to plant was done after 5-10 minutes 

of interval to make sure for proper dryness, after that the plant is taken into the den and stored 

for later use (during winter) . They are one of the most important members of their native 

ecosystem, by collecting and feeding on different plant species; they play an important role in 

their distribution and also can be used as bait for many carnivores (Nowak, 1999). They 

strongly influence the composition of local plant community through ecological engineering 

that leads to increased plant diversity (Bagchi et al., 2006). Climate change might increase 

winter temperature, which could result in early snow melt as well as increase alpine soil 

dryness, reduced soil nitrogen availability, and altering growth and availability of alpine 

plants (Walker et al., 1994, 1995; Brooks and Williams, 1999). In alpine and tundra 

ecosystems, soil nitrogen supply is limiting; thus, changes in nitrogen supply can 

significantly influence phenology and biomass of alpine plants (Shaver and Kummerow, 

1992; Schimel et al., 1996).  In present study, we determine (1) The habitat preference by 

Himalayan Pika (2) Food selection by Himalayan Pika (3) Analyzed different soil fertility 

variables of alpine, timberline and sub-alpine zone. (4) Recorded food plant density at 

different altitudinal zones. 

 

Figure 1: Showing food hoarding behaviour of Himalayan Mouse-hare 



1. Chopta- Tungnath Area. 
 

Table1. Showing presence of foraged plants by Himalayan Mouse-hare (Ochotona roylei) at different 

seasons. 

S. 
No. 

Annual 
plants 
observed 

Present 
during 
summer 
(April to 
June) 

Present 
in 
Monsoon 
(July to 
Aug.) 
 
 

Present 
during 
Autumn 
(Sept. to 
Nov.) 

Present 
during 
Winter(Dec. 
to March) 
 
 
 

Horded by 
Mouse-hare 

1 Aconitum 
heterophyllum 

- + - - - 

2 Alium humile - + + - + 
3 Angelica 

glauca 
+ + - - + 

4 Rheum 
webbianum 

+ + - - - 

5 Picrorhoza 
kurroa 

+ + - - - 

6 Gaultheria 
trychophylla 

+ + + - + 

7 Gaultheria 
nummularioides 

- + + - + 

8 Viola biflora + + + -  
9 Potentilla 

lineate 
+ + - - + 

10 Fragaria 
nubicola 

+ + - + - 

11 Aconitum 
balfourii 

+ + + - - 

12 Saxifera 
parnassifolia 

+ - - - + 

13 Hemiphragma 
heterophyllum 

+ - - + - 

14 Rhododendron 
campanulatum 

+ + - - - 

15 Rubus 
nepalensis 

+ + - - + 

16 Swertia cordata + - - - - 
17 Pedicularis 

hoffmeisteri 
 - - - + 

18 Kobresia duthie + + - - + 
19 Danthonia 

cachemyriana 
 - - -- + 

20 Primula 
edgoworthii 

+ - - + - 

21 Wulfeniopsis 
amherstiana 

+ + - - + 



22 Utricularia 
brachiata 

+ + - - + 

23 Ajuga 
brachystemon 

+ - -  - 

24 Clinopodium 
umbrosum 

+ + - -  
- 

25  Arnebia 
benthamii 

+ - - - + 

26 Rumex 
nepalensis 

+ - - - - 

27 Circium 
verutum 

+ + - - + 

28 Acronema 
tenerum 

+ - - - - 

29 Fragaria 
daltoniana 

+ 
 

- - - - 

30 Cotoneaster 
microphyllus 

+ - - - - 

(+ve = presence, -ve = absence) 

 

2. Madmaheswar Area. 

 
Madmaheswar located in the Mansoona village of Garhwal Himalayas in Uttarakhand. 

Situated at an elevation of 3,497m asl, having coordinates30.624oN and 79.203oE. The 

area surround by snow peaks of Chakhamba, Neel Kanth and Kedarnath range.  

                              An extensive survey was done to know the foraging behaviour of 

Himalayan Mouse–hare at Madmaheswar area. Focal sampling and collection was done 

for presence and identification of foraged plants during different seasons (Table2). 

Standard quadrate method was used for the density estimation and collection of foraged 

plants. In present study, we marked the presence of similar plants at Chopta – Tungnath 

area and Madmaheswar area during different seasons. We considered Madmaheswar and 

Tungnath area as replica for our study. 

  

Table2. Showing presence of foraged plants by Himalayan Mouse- hare (Ochotona roylei) at   

different seasons. 



S. 

No. 

Annual plants 

observed 

Present 

during 

summer 

(April to 

June) 

Present in 

Monsoon 

(July to 

Aug.) 

 

 

Present 

during 

Autumn 

(Sept. 

to Nov.) 

Present 

during 

Winter(Dec. 

to March) 

 

 

 

Horded by 

Mouse-

hare 

1 Aconitium 

lethale 

- + + - - 

2 Actaea 

spicata 

+ + + - - 

3 Caltha 

palustris 

+ + - - + 

4 Berberis 

jaeschkeana 

+ + + + + 

5 Corydalis 

cashmeriana 

+ + - - - 

6 Cotoneaster 

bacillaris 

+ + + - - 

7 Sorbus 

foliolosa 

+ + - - - 

8 Rhodiola 

wallichiana 

- + + - + 

9 Sedum 

ewaersii 

+ + - - - 

10 Angelica 

glauca 

+ + + - + 

11 Nardostachys 

jatamansi 

+ + + - - 

12 Anaphalis 

nubigena 

+ + + - + 

13 Campanula 

argyrotricha 

- + + - + 

14 Lomatogoniu

m 

catinthiacum 

- + + - + 

15 Picrorhiza 

curroha 

+ + - - + 

16 Phleomis 

bracteosa 

- + + - - 



17 Bistorta 

affinis 

+ + + - + 

18 Danthonia 

cachemyriana 

- + + - + 

(+ve = presence, -ve = absence). 

Material and Methods for Soil Profiling 

Study area:- 

The present study was carried out in Chopta-Tungnath area (30°29'22”N, 79°12'47”E) within 

Kedarnath Wildlife  Sanctuary Western Himalaya Uttarakhand, India at an altitude  of 2600m 

asl to 3650m asl (fig. 2). Study Site was observed during four prominent seasons viz., short 

summer (May-June), monsoon (July- mid September), autumn (mid September- October) and 

long winter (November-April). Typical features of the soils of West Himalayan oak-

dominated forests are: soil is generally brown in colour, sandy loam in texture, and slightly 

acidic. The percentage of sand in the soil tends to decrease with increasing elevation, but is 

greater at disturbed sites. Soil is generally nitrogen-rich. However, within the same forest the 

nitrogen content is invariably higher on mesic hill slopes than on drier slopes and generally 

acidic with pH value 5 to 6 (Saxena, 1979., Tewari, 1982 and Upreti, 1982., Bisht, 2005).  

 

Figure 2. Map of study area. 



Data collection:- 

In present study data was collected for the period of one year. Study area was divided into 

3 elevation zones: sub- alpine zone (2600m-3100m), timberline zone (3100m-3400m) and 

alpine zone (3400m- 3650m). We permanently marked one 50m × 50m plot in each zone 

to observe the Himalayan Pika foraging behavior and soil sampling of that area. Pikas 

was observed by focal sampling in the morning (06:00-10:00 h) and in the evening 

(15:00–18:00 h) using Nikon binoculars from a high vantage point below which the entire 

study plot was visible, (Altmann, 1974). As Royle pikas are synanthropic, the presence of 

an observer does not appear to influence their natural activity (Kawamichi, 1968). Soil 

sample of 0-15 cm and 15-30 cm size were collected from permanently marked plots of 

three zones (Alpine, Sub-alpine and timberline) and were experimentally observed and 

analyzed.  

                        Identification of food plant species were done by visual observation and 

standard quadrate method has been used to quantify them. Herbarium of identified 

foraged plants was prepared. Extensive survey was carried out to identify habitat at 

different altitude rich in Himalayan Mouse-Hare populations (Gaur, 1999). 

 

 

Data analysis: 

Data analysis for different soil parameters, plant density: 

For soil- Various physical (water holding capacity, moisture content, color of soil)   and 

chemical properties (pH, organic carbon, Nitrogen, phosphorous, potassium, some 

micronutrients) of soil were experimentally observed. Plant density was observed by 

deploying ten random (1m × 1m) traditional Quadrat within the permanently marked 

areas in every selected habitat of study area (Misra, 1968). 

Data analysis for habitat preference: 

Selection index were used to analyze habitat preference on the basis of a) proportion of            

habitat available b) number of study animal encountered during sampling within the 

particular habitat, and c) proportion of study animal within the particular habitat. Chi-

square value was calculated to test Null Hypothesis (Krebs, 2014). 



Selection index:  �� = 
��

��
 

       

           �� = Selection index for species  

           ��  = Proportion or percentage of species i in the habitat. 

                                   �� = Proportion or percentage of selected habitat available in the selected area. 

               Chi square test:  χ² = ∑ ����� �
��

���
� ���

���  

                             

 

Data analysis for food selection and preference : 

Forage ratio (wi) or selection index (Manly et al., 1993) and Standardized selection index (Bi) 

were calculated to analyse food preference by Ochotona Roylei with in different selected 

habitats (Krebs, 2014).  

Food ratio: �� = 
��

��
 

                         �� = forage ratio for species i 
                         �� = Proportion or percentage of species i in the diet. 
                         �� = proportion or percentage of species i available in the selected habitat 

            Standardized selection index: �� = 
��

∑ ��
�
���

 

                   
                        ��  = standardized selection index for species i     
                        �� = forage ratio for species i 

 

                      

Results 

Soil samples from three different habitats were collected and analyzed. The macronutrients 

and micronutrients contents, water holding capacity and soil moisture was highest for sub- 

alpine habitat than timberline habitat followed by alpine habitat. This ensures that soil 

fertility was highest for sub-alpine habitat (Table 3). 

Mean foraged plant density was found to be highest for sub-alpine zone (376.15 plants/m²) 

than alpine (310.8 plants/ m²) followed by timber line zone (290.00 plants/ m²). Selection 

index (ŵ̂) observed were 1.14 for sub-alpine habitat, 1.05 for timberline habitat and 0.78 for 

alpine habitat. Value of chi-square test (χ²) found was 10.52 with 2 df. This value of chi- 

square is considerably larger than the critical value of 5.99 at α=5% so we reject the null 



hypothesis that Mouse-hare use all these habitats equally. The results indicates more 

preferred habitat for Ochotona roylei was sub-alpine than rest of two. (Table 4). 

Forage ratio (wi) or selection index and Standardized selection index (Bi) for various 

dominant species of particular habitat were calculated. Standardized selection index (1/ 

number of resources) indicates preference. Therefore the value of Standardized selection 

index (Bi) should be higher than 0.2 for a plant to be preferred in sub-alpine and timberline 

habitat and 0.25 for alpine zone. (Table5). 

Table 3 Soil fertility variables, plant density, food preference. 

S.No.  Sub alpine zone Timberline Zone Alpine Zone  

(A) Macronutrients    

 Nitrogen 1.276  1.16 0.947 

 Phosphorus 27.88  27.4 23.38 

 Potassium 255.92  245.94 192.4 

     

(B) Micronutrients    

 Zinc   0.89                                                                        0.75 0.73 

 Copper 0.36  0.30 0.32 

 Iron 5.10  5.62 4.92 

 Sulphur 10.68  10.66 12.76 

     

(C) Water Holding 
capacity 
 74.25%  

60.56%  63.77%  

(D) Soil moisture 57.08%  46.02%  42.06%  

(E) pH 7.11  6.8 6.25 

     

(F) Density(plants/m²) 376.15 290.00 310.8 

(G) % foraged plant 62.5 60.1 56.16 

(H) Dominant plant 
family 

Apiaceae Rosaceae   Salicaceae  

    Apiaceae    Ericaceae  

      Apiaceae  

(I) Food preference Trachydium roylei 
(15%) 

Fragaria sp. (35%) Rhododendron 
campanulatum (20%) 

  Fragaria nubicola 
(25%) 

Trachydium roylei 
(36%) 

Sibbaldia micropetala 
(18%) 

  Potentilla 
atrosanguinea (5%) 

Oxygraphis 
polypetala (11%) 

Trachydium roylei 
(30%) 

  Ranunculus hirtellus 
(11%) 

Ranunculus hirtellus 
(16%) 

Fragaria sp.(32%) 

   Sibbaldia 
micropetala (2%) 

 

     
 



Table 4. Selection indices for mouse hare in three habitat types. 

S.No. Habitat Proportion 
available(pi) 

 No. of 
Ochotona 
roylei 
encounterd 
(ui) 

Proportion 
of Mouse-
hare in 
habitat (oi) 

Selection 
index(̂ŵ) 

Chi- 
square 
value(χ²) 
 

1. Sub-Alpine 
habitat 

0.35 32 0.40 1.14  
 
 
10.56 
with 2 df  

2. Timberline 
habitat 

0.20 17 0.21 1.05 

3. Alpine habitat 0.45 28 0.35 0.78 
 Total 1 80 1 3.17 
       
 
 
Table 5.  Forage ratio or selection index 
 
S.No. Habitat Percentage  of species 

available(pi) 
 Percentage of species in 
diet (oi) 

Forage 
ratio 
for 
species  
(wi) 

Standardized 
selection 
index(Bi) 

1.  
 
Sub-Alpine 
habitat 

Trachydium roylei (35%) Trachydium roylei (15%) 0.43 0.12 

Fragaria nubicola (13%) Fragaria nubicola (25%) 1.92 0.55 

Potentilla atrosanguinea 
(30%) 

Potentilla atrosanguinea 
(5%) 

0.17 0.05 

Ranunculus hirtellus 
(22%) 

Ranunculus hirtellus 
(11%) 

0.50 0.14 

Viola biflora (11%) Viola biflora (5%) 0.45 0.13 

    3.47  

      

 Timberline 
habitat 

Fragaria sp. (9%) Fragaria sp. (20%) 2.22 0.59 

Trachydium roylei (30%) Trachydium roylei (8%) 0.27 0.07 

Oxygraphis polypetala 
(15%) 

Oxygraphis polypetala 
(5%) 

0.33 0.09 

Ranunculus hirtellus 
(20%) 

Ranunculus hirtellus 
(16%) 

0.80 0.21 

Sibbaldia micropetala 
(15%) 

Sibbaldia micropetala 
(2%) 

0.13 0.03 

    3.75  

 Alpine 
habitat 

Rhododendron 
campanulatum (15%) 

Rhododendron 
campanulatum (10%) 

0.67 0.36 

Sibbaldia micropetala 
(3%) 

Sibbaldia micropetala 
(0.2%) 

0.06 0.03 

Trachydium roylei (16%) Trachydium roylei (8%) 0.50 0.27 

Danthonia cachemyriana 
(25%) 

Danthonia cachemyriana 
(16%) 

0.64 0.34 

    1.87  

    9.09  

 



 

2. Relative abundance of Himalayan Mouse-hare (Ochotona roylei). 
 

In present study we counted number of den by following the method of focal sampling at each 

permanently marked spot at Tungnath area. We observed that for one particular den there are 

minimum 3 and maximum 10 entry or exit points. In relation to that we concluded an average of  

6.5 opening for each den.  

 

Table 6. Showing active and inactive den of Ochotona roylei at different spots in Tungnath area. 

S. 
No. 

Address / 
Altitude 

Spots No. of 
active 
den 

No. of 
inactiv
e den 

Total 
 No. of 
Observed  
den 

Population 
density 
(PD) 

       
 
 
      9.23 

 
 
       
1 

2550 to 2750m 
asl, 
30° 48’905”N 
and 
79°11’860”E 

 
 
Baniyakund 

A1 14 4 18 
A2 16 5 21 
A3 12 6 18 
A4 18 4 22 

   Total  60 19 79 
 

 
       
2 

2918 to 2956m 
asl, 
30°28’974”N 
and 
79°10’861”E 

 
Chopta 

B1 17 5 14  
 
 

11.84 
 

B2 18 7 18 
B3 20 6 17 
B4 22 8 22 

   Total  77 24 71 
 

 
      
3 

3000to3680m 
asl, 
30°29’282”N 
and 
79°10’152”E 

 
Chopta to 
Tungnath 

     C1 20 4 24  
 
 

14.30 
 

C2 24 6 28 
C3 25 8 33 
C4 24 5 27 

   Total  
 

93 23 112 

 
     
4 

3700 to3900m 
asl, 
30°29’425”N 
79°12’881”E 

 
Tungnath 
to 
Chandrashil
a 

D1 10 4 12  
 
 

7.53 

D2 15 4 16 
D3 13 6 16 

D4 11 6 18  

   Total  49 20 62 
 

 Total            
298 

      109 407  



Average 
activity 

74.5             

Average 
inactivity 

                
27.25 

  

Total 
(PD) 

       42.9 

Average relative abundance for Tungnath area/ hectare       10.72 

 

PD =
 Eᴀ

 Eᴃ
 

 PD = Population Density 

 Eᴀ= Estimated Number of active den per hectare 

 Eᴃ = Average number of opening for one den. 

Den activity and inactivity was ensured by using Plugging Tunnel Method (Table1). Spider 

web and scat are the two main markers for den activity and inactivity. We concluded that 

Population size at spot 4 (Chopta to Tungnath) was higher with the value of 14.30 Ochotona 

roylei per hectare. In average, relative abundance for Tungnath area was 10.72 Ochotona 

roylei per hectare.  

 Population density is the measurement of population size per unit area and abundance refers 

to the relative representation of a species in a particular ecosystem. 

 

 

 

3. Seasonal variation in behavioural  ecology of Himalayan Mouse-Hare 
(Ochotona roylei) 
 
During present study, foraged food by Himalayan Mouse-hare was differentiated into three 

categories on the bases of consumption pattern, one which was consumed on the spot, second 

which was taken to the den and then consumed and third which was dried during sunlight and 

then stored for later use. Third type of food was consumed during winter season.  

   



Seasonal variation  in fur coat ( a & b) and Focal sampling  ( c & d) of Himalayan mouse -hare

(a)                                                                                             (b)

(c)                                                                                             (d)

Figure3: Showing seasonal variation in Himalayan Mouse-hare and its Habitat. 

During winter season foraging was done for shorter time period and a path was prepared 

under the snow which opens 3-4 m away from actual den opening which lowers the predation 

risk, totally opposite to behaviour shown during summer. Fur coat of animal was relatively 

smaller during summer (Figure3). Den activity was found relatively higher during winter 

season as compare to summer. In relation to summer season, the animal was reportedly less 

active as the inhabited area was covered with snow and also due to high risk of predation. 

 

4. Predation Risk to Himalayan Mouse-hare (Ochotona roylei) 
 

Himalayan Mouse –hare was mainly active during dawn and dusk hours. To overcome the 

predation risk, Himalayan Mouse –hare used to forage near the den opening (about 5 to 15 

meters) and spent very less time intervals for foraging outside the den. It is observed that 

multiple den openings are built to lower down the predation risk or easy escape from 

predator. The major predators observed during present study were Vulpes vulpes (Red fox), 

Martus flavigula (Yellow throated marten), and Mustela sibirica (Himalayan Weasel). 

 

 

 



5. Effect of anthropogenic pressures on Himalayan Mouse-hare (Ochotona 
roylei) 
 

One of the major threats to habitat disturbance of Himalayan Mouse-hare was anthropogenic 

pressures. During the present study, it was observed that increased plastic waste , human 

interference, constructions  and other anthropogenic pressures causes decrease in floral 

diversity which has serious impact on Himalayan Mouse-hare population.  

Anthropogenic effect at Himalayan Mouse Hare inhabited area.

 Figure4: Showing polluted habitat of Himalayan Mouse-hare in Baniyakund (Chopta-Tungnath area). 

 

Figure5: Showing presence of plastic waste  in Scat of Himalayan Mouse-hare. 



Habitat destruction, migration, high mortality rate, less natality rate, high predation risk and 

decreasing population rate are also the result of anthropogenic pressures (Figure4).  

In present study, highest anthropogenic effect, decrease in Himalayn Mouse-hare density, 

decrease in foraging activity period of Himalayn Mouse-hare, decerase in den activity and 

decrease in floral diversity of Himalayn Mouse-hare inhabited area were observed during 

peak pligrimage season (April to September). We analayed the scat of Himalayn Mouse-hare 

under Olympus Stereomicroscope(trinocular zoom microscope model SZX 7) during 

different seasons to observe the impact of anthropogenic pressures and presence highest 

percentage of plastic in scat (Figure5) was observed during the month of April to September. 

 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
EXPENDITURE STATEMENT 

NATIONAL MISSION ON HIMALAYAN 

STUDIES 
 

Project Title: “Population Dynamics and Biogeography of Himalayan Mouse-Hare 

Ochotona roylei in Relation to their impact on the Medicinal Flora of Western 

Himalaya” 

 
Statement showing the expenditure of the period from:           1st April 2017 to 31st March 2018 
 
Sanction No. & Date           : NMHS/SG-2016/017; Dated 31.03.2016 
Total outlay of the project          : Rs. 26, 54, 200.00/- 
Date of Start of the Project          : 1st April 2016 
Duration                                           : Three Years (w.e.f. 1st April 2016 to 31st March 2019) 
Date of Completion           : 31st March 2019 
 
Amount received during the financial year (2017-18)                          : Rs.4, 96,478.00 
Unspent amount carried forward from previous financial year  : Rs. 1, 95,134.00 
Total amount available for Expenditure                                       : Rs. 5, 27,200.00 
 

S. 

No. 
Budget head 

Amount                

Carried  

forward 

Amount 

received 

Amount  

available for 

Expendable  

Expenditure 
Amount 

Balance 

1 Salaries 1,32,000.00 3,07,200.00 3,07,200.00 2,76,693.00 30,507.00

2 Permanent  

Equipment 

9,975.00 NIL 

- 

- - 

3 Travel 21,780.00 30,000.00 30,000.00 26,801.00 3,199.00
4 Expendables/ 

Consumables   

567.00
    1,50,000.00

1,50,000.00
1,46,312.00     3,688.00

5 Contingency  90.00 9,278.00 40,000.00 21,257.00 18,743.00
6 Institutional        

charges 

- 

 

 - 

 

- - 

7 Accrued bank  

Interest 
         *30,722.00 -  -      **16,074.00

8 Total  1,95,134.00 4,96,478.00 5,27,200.00 4,71,063.00 72,211.00
 

*  An amount of Rs. 30,722.00 earned towards bank interest in 1st year has been adjusted in 

contingency head and the same may be utilized under contingency.      

** An amount of Rs. 16,074.00 earned towards bank interest in 2nd year has been added in 

amount balance at the end of 2nd year. 



 

 

 

 



 
 
 
 
 
 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 


