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STUDY  BACKGROUND

The permanent  campus of Indian Institute  of Science Education and Research (IISER), 

Thiruvananthapuram, is being been established at Vithura, located at longitude 77° 7' 54" 

and latitude 08° 41' 18" about 40km west of the city in the Nedumangad Taluk. The Kerala 

State  Government  had  provided  200  acres  of  unused  land  to  the  Ministry  of  Human 

Resource Development, Government of India, for the establishment of IISER, TVM. The 

land was part of a 400 acre Jersey Farm established by the Government of Kerala during 

the  1970s at  Vithura. 

The land is located at 

the  foothills  of  the 

Western  Ghats, 

bordering  Palod  RF 

(Map  1)  of 

Thiruvananthapuram 

Forest  Division.  The 

land has neither been 

subjected to intensive 

human use nor was it 

fenced.  It  has  been 

used by wild animals 

including  large 

mammals  such  as 

elephants and gaur coming from the adjoining Reserved Forest. After taking up the land, 

the Institute has established a barbed wire fence partly along the northern side and on the 

eastern side abutting the RF boundary for about 2.6 km. A wall of hollow-blocks, made of 

cement, has been constructed (Fig. 1) to cover the rest (3.5 km) of the campus perimeter 

(covering the entire southern and western sides and partly the northern side) (Map 2). Wild 

elephants  from  the  adjoining  Palod  RF  have  entered  the  campus  on  more  than  one 

occasion, damaging the barbed wire fence at several locations (Map 2 & Fig. 2). 
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Map 1. The location of IISER campus at Vithura, Thiruvananthapuram



The  IISER,  TVM,  commissioned  the  Asian  Nature  Conservation  Foundation,  Indian 

Institute of Science, Bangalore, to carry out a short-term study to evaluate  the  elephant 

movement in the area and identify ways in which the campus could be protected effectively 

without disturbing the campus layout. Prof. R. Sukumar (CES, IISc, Bangalore) made a 

preliminary  visit  to 

the  site,  following 

which  Asian  Nature 

Conservation 

Foundation  (ANCF) 

deputed a team of two 

researchers,  an 

elephant  biologist 

(Dr. N. Baskaran) and 

a GIS– specialist (Mr. 

Avinash  K.G.)  under 

his guidance to study 

the  issue.  The  field 

team  surveyed  the 

area for about a week, 

identifying  and 

marking all the elephant paths coming from the adjoining forests to the campus, exploring 

the elephant movement pattern in the area through enquiry with local people and traveling 

along the existing public roads in the nearby areas. The study therefore focused on elephant 

movement  within the  campus  and adjoining areas,  their  behaviour,  and the efficacy of 

various  protection  measures  used  against  elephant  intrusion.  The  options  available  for 

developing  protection  for  the  campus  from  elephant  intrusion  are  indicated  in  the 

succeeding sections.  
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Map 2. The IISER campus boundary with barbed wire fence and hollow 
block compound wall along with the breaches made by elephants



Figure 1. The cement based hollow-block wall constructed along the southern and eastern sides of 
the campus
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Figure 2. The barbed wire fence damaged by elephants at different boundary 
locations
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1. The existing compound wall (Map 3 from point A to F)

The compound wall has 

been constructed over a 

length of 3.5 km (as on 

ANCF  survey  date: 

December 16, 2009); it 

runs along the southern 

side abutting the Jersey 

Farm  boundary  (see 

Map 3 from points A to 

C),  and  the  private 

lands  from points  C to 

D. The wall extends on 

the western side from D 

to  E and partly  on  the 

northern  side 

surrounding the locations where the Institute staff quarters are proposed to be constructed, 

up to the stream along the RF (from E to F). The wall is made up of hollow blocks (Fig. 3) 

with a width of about one foot; the wall is not reinforced in any way and therefore it may 

not withstand the pressure of an elephant, as evidenced by the breach of the wall near point 

A (Fig. 3). Further, at some locations, the wild elephants would approach the wall from an 

elevated contour and thereby be able to put more pressure on to the wall, which is located 

on a lower contour.  Therefore,  the compound wall  needs to be strengthened at  least  in 

stretches  where  the  existing  wall  abuts  the  Reserved  Forest  from where  wild  elephant 

movements are expected. Based on our survey, we expect the approach of wild elephants to 

occur at the stretches from A to C (or at least from A to B) and from D to F (or at least up 

to E to F). Wild elephants have a tendency to move along streams and the compound wall 

stretches from A to B and E to F have streams flowing into the campus area, which could 

attract elephants. In fact, during the survey the team observed signs of elephant movement 

into the campus area through the stream located between the stretch A and B (Fig. 4), as 

the Jersey farm land adjoining the Institute campus does not have an elephant-proof barrier. 
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Map 3. The IISER campus periphery with the hollow block wall (from 
point A to F) and barbed wire fence (from point F to A on the northern 
and eastern sides)



Although the stretch between E and F did not show any sign of elephants in the nearby 

area, signs of elephant movement into the stream further on the north side was observed. It 

is possible that elephants could approach from the upstream side, walk downward along the 

stream and end up at  the  staff  quarters’  side  near  point  F.  This  is  the entrance  to  the 

proposed staff quarters and, hence, movement of people is expected during the day and to 

some extent at night. Therefore, it would be essential to strengthen the wall with a belt of 

steel  reinforced  cement  concrete  in  such  vulnerable  locations.  The  compound  stretch 

between C and D is unlikely to be approached by elephants, as this stretch is presently 

along  human  habitation/agriculture.  This  stretch  therefore  does  not  require  any 

modifications.  

Figure 3. The cement-made hollow-block wall constructed along the southern side of the campus 
(top) and the wall damaged by elephant at the beginning of the eastern side
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Figure 4. Signs of elephant movement into the campus area through the stream located between 
the stretch A and B (top elephant pad mark and bottom debarking of tree by elephant)
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2. The compound stretch with barbed wire fence from point F to A (Map 3)

The  compound  stretch  from F (base  of  the  stream:  a  tributary  of  the  Chit  Ar passing 

through the campus), along the northern and eastern sides up to location A is presently 

fenced with barbed wire and shows extensive elephant damage (Map 2). Since the barbed 

wire fence does not prevent elephant breach, it needs to be replaced with a strong elephant 

proof  physical  barrier  such  as  compound  wall  made  of  brick  or  hollow  block  with 

reinforcement or fence made of old meter-gauge rails (For more details, see Appendix I). 

The compound stretch in this part of the campus is irregular in shape with a finger like 

projection. The terrain is steep with rocky outcrops. At some locations, the existing campus 

boundary  runs  over  rocky  surfaces.  In  such  places,  the  existing  barbed  wire  fence  is 

without proper grounding support and has fallen down. A permanent barrier construction 

over  such a  large  rocky surface will  require  costly  design features.  Construction  of  an 

elephant proof barrier all along the northern and eastern side boundary (F to A) would be 

more expensive than construction of an elephant barrier on level land with earthen surface 

and along a boundary with a more regular shape. The piece of land forming the finger like 

projection area and all along the northern side of the compound has not been earmarked for 

immediate construction plans in the first and second phases of campus development other 

than the creation of water bodies.  Therefore,  in case the construction of elephant-proof 

barrier all along this irregular stretch (from F to A) is found very expensive at this stage, it 

is suggested that the alternative outlined in the next section be considered.              
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3.  Alternative  suggestion  to  reduce  the  elephant  proof  barrier’s  length  on  the 

northern and eastern sides (Map 4)   

Construct  the 

elephant-proof 

compound  wall  from 

F (base of the stream: 

Chit  Ar tributary) 

along the boundary to 

the point G and from 

there,  extend  to  the 

point A via the points 

H  and  I  along  the 

200m  contour  line, 

which  is  accessible 

for  cost  effective 

construction  (See 

Map 4). This means the 

land in the finger like projection area and a small piece of land adjoining the northern-

eastern boundary would fall outside the elephant proof barrier. That piece of land could be 

marked with a legal barrier (cairn) and be open to use by elephants and other wild animals. 

This piece of institute land with access to wild animals could be used as a research site for 

ecological studies that would otherwise be difficult to do in conventional forest land; this 

would be an excellent opportunity to build up a long-term ecological research programme 

at this site. This land could support a diversity of flora and fauna with biotic factors similar 

to forest ecosystems. To mark the legal boundary, the broken granite pillars used for the 

barbed wire fence could be effectively utilized. The barbed wire used in the damaged fence 

should be cleared, as leaving them around the campus would harm wild animals using the 

area.
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Map 4. Showing the alternative route for permanent elephant proof 
barriers on the northern and eastern sides



appendix i

Rail  line  fence: Unused  old  meter–gauge  rail  lines  could  effectvely  be  designed  to 

physically  prevent  the  wild  elephant  intrusion  into  the  campus.  This  has  been 

recommended  by  the  conservation  group,  A  Rocha  (India)  to  the  Karnataka  Forest 

Department for preventing wild elephant intruisons into crop fields. The basic model (plain 

rail barrier) is designed with rail line pieces of 10 feet as vertical posts and 20 feet length as 

horizontal bars. The vertical posts are placed at 10 feet intervals, dropped into pits (1.5 ft. 

length x 1.5 ft. breadth x 5 ft depth) and fixed with concrete mixture of stone, cement and 

sand in the ration 1:6:8. Two horizontal bars measuring 20 feet length are to be fixed on 

the vertical posts at a height of 2.5 feet and 5 feet above ground level as shown in Figure 5. 

In  addition,  the horizontal  and vertical  bars are  wired with barbed wire (rail  line with 

barbed wire barrier Figure 6) or saw cut flats (rail line with saw cut edge barrier Figure 7) 

to prevent elephants  from attempting to damage the fence or preventing penetration by 

other smaller wild animals. For more details about the engineering design and cost for the 

rail line fence see the accompanying report from A Rocha India entitled: “Proposed Rail 

Line Fence Design for Mitigating Elephant Movement”.  Although the establishment 

cost  is  higher,  compared  to  other  barriers,  this  model  fence  does  not  require  regular 

maintence unlike the other barriers used. 

Figure 5. Plain Rail Barrier (Design: A Rocha (India) )
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Figure 6. Rail line with barbed wire barrier (Design: A Rocha (India) )

Figure 7. Rail line with saw cut edge barrier (Design: A Rocha (India) )
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Electric fence: The Electric Fence, although an effective protection measure against wild animals, 

would cost approximately Rs. 1.5 to 2 

lakhs  /km.  Besides  the  initial  fence 

establishment cost and effort, the barrier 

requires continuous maintenance of its 

electrical  circuits  and  accessories  and 

vegetation clearance around the  fence. 

The  measure  even  with  regular 

maintenance may not be suitable in high 

rainfall  areas  with  woody  vegetation 

undergrowth. Hence, this method is also 

not suitable for campus protection.

Elephant  Proof  Trench  (EPT):  EPT  is  an  effective 

preventive measure to prevent  elephants and other wildlife 

from intruding into non-forest  areas.  This  method is  more 

effective in terms of success rate and maintenance cost  in 

level land areas with low rainfall.  The cost of establishing 

EPT  would  be  approximately  Rs  2,00,000  per  kilometer 

length.  However,  considering the  IISER campus  falling in 

hilly terrain and with relatively high rainfall, the usual trench 

without  any paving on the  side  slopes  would be filled up 

quickly and thus may not be effective for long.  Therefore, 

the trench would require additional support of  paving with 

cement  and  preferably  a  hollow-block  or  brick  wall  with 

cement  plastering  on the  sides  of  the  trench to  avoid soil 

erosion  and  filling  of  the  trench.  Such  additional  civil 

construction would cost more than the cost of a conventional 

trench.  However,  even  such  a  costly  trench  may  not 

completely prevent  the  intrusions  of  all  wild  animals  like 

deer, large cats etc that can cross the trench by jumping.  
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Figure 8. Electric Fence used to prevent elephant 
intrusion

Figure 9. An Elephant 
Proof Trench used to prevent 
elephant intrusion


