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  A B S T R A C T  
-,.*-->.--

S t u d i e s  o n  t h e  i m p a c t  o f  t h e  I d u k k i  h y d r o - e l e c t r i c  

p r o j e c t  on t h o  l a r g e r  mammals were carried o u t  for a 

p e r i o d  of  a b o u t  f o u r  y e a r s  f r o m  1981 t o  1984.  

a r e a  is  l o c a t e d  i n  t h e  I d u k k i  d i s t r i c t  o f  Kerala. F o r e s t  

The  s t u d y  

t y p e s  c o n s i s t  of g r a s s l a n d s ,  d e c i d u o u s  a n d  e v e r g r e e n  

f o r e s t s .  S t u d y  m e t h o d s  i n c l u d e d  c o l l e c t i o n  of  d e t a i l s  

o f  a n i m a l s  f r o m  s y s t e m a t i c a l l y  l a i d  o u t  s a m p l e  p l o t s ,  

e x a m i n a t i o n  o f  p o p u l a t i o n  parameters f r o m  s i g h t i n g  d a t a  

a n d  recording o f  h a b i t a t  q u a l i t y  o n  g r i d d e d  map, A b o u t  

75 elphants are E s t i m a t e d  to be present  in t h e  a rea .  

The  herds w e r e  o f  a s m a l l e r  s i t e  indicating disturbance. 

T h e  p r o p o r t i o n  of v a r i o u s  c l a s s e s  o f  i n d i v i d u a l s  a n d  

t h e i r  s e x  ratio was n o t  s i m i l a r  t o  t h a t  i n  o t h e r  popu-  

lations. T h e r e  were o n l y  v e r y  f e w  young  o n e s .  Number 

o f  m a l e  e l e p h a n t s  i n  t h e  p o p u l a t i o n  w a s  a l s o  v e r y  low, 

A n i m a l s  l i k e  s a m b a r .  b a r k i n g  dee r ,  jackal a n d  u i l d  d o g  

were p r e s e n t  i n  t h e  s t u d y  a r e a .  B u t  t h e i r  number was  

v e r y  low. T h e  s t u d y  a r e a  c o n t a i n e d  w i l d  b o a r  a n d  hare 

i n  moderately g o o d  n u m b e r s .  G a u r ,  bear , tiger and 

leopard are no more  found in the area. The bonnet 

macaques i n  t h o  p e r i p h e r y  o f  t h e  reserve i n d u l g e d  i n  a 

g r e a t  d e a l  o f  c r o p r a i d i n g .  W i l d  dogs a t t a c k e d  d o m e s t i c  



cattle in a few cases. The study shows that construction 

o f  t h c  I d u k k i  h y d r o - e l e c t r i c  p r o j e c t  h3d a n  a d v e r s  e f f e c t  

o n  many animals. I n  a d d i t i o n  t o  the c o n s t r u c t i o n  o f  darns,  

large scale encroachment and forest colonisation also 

played a n  i m p o r t a n t  r o l e  i n  t h e  d e s t r u c t i o n  o f  animals. 

As far a s  a n i m a l s  are c o n s i d e r e d  t h e r e  werc b o t h  n e g a t i v e  

and positive impacts. The study recommends habitat 

i m p r o v e m e n t  measures f o r  t h e  I d u k k i  w i l d l i f e  s a n c t u a r y  

n e e d  f o r  keeping  t h e  f o r e s t  continuty o f  c r u c i a l  

Meenmutty r e g i o n ,  a n d  a  few other m e a s u r e s  t o  p r e v e n t  

further d e t e r i o r a t i o n  o f  t h e  h a b i t a t .  



I N T R O D U C T I O N  

M a n ' s  e f f o r t s  t o  r e g u l a t e  t h e  f l o w  of r ivers  a n d  

store water f a r  t h e   i n  d r y  s e a s o n  h a s  a v e r y  early 

his tory.  E m p l o y m e n t  o f  h y d e l  p o t e n t i a l  f o r  power gene-  

r a t i o n  i n c r e a s e d  t h e  n e e d  f o r  constructing more and  m o r e  

dams . Hyde l  p r o j e c t s  a r e  one o f  t h e  cleanest sources of 

energy f o r  meeting the e v e r  i n c r e a s i n g  needs o f  e n  

i n d u s t r i a l i s e d  society. 

The technological deve lopmen ts  o f  t h e  p r e s e n t  

c e n t u r y  make i t  feasible  t o  c o n s t r u c t  larger a n d  l a r g e r  

dams  a n d  power houses. Some  o f  t h e  g i g a n t i c  projects 

are o n l y  s c a l e d  up v e r s i o n s  o f  s m a l l e r  p r o j e c t s ,  I n  

these cases many new problems arise  d u e  t o  i m b a l a n c e s  

and f a c t o r s  w h i c h  were  no t  applicable t o  the initial 

system. Side b y  side w i t h  t h e  d e v e l o p m e n t  o f  l a r g e  

 I- projects, t e c h n i q u e s  f o r  assessing their c o s t - b e n e f i t  

criteria and i m p a c t  on e n v i r o n m e n t  have also  keen  

d e v e l o p e d  Gregerson and Brooks  (1976). 

I n  c o u n t r i e s  l i k e  t h e  U.S.A.  a n d  Canada 

(Tywoniuk, 1983) t h e  d e t a i l s  and guidelines of a 

p r o j e c t  w h i c h  is l i k e l y  t o  h a v e  c o n s i d e r a b l e  i m p a c t  

on the e n v i r o n m e n t  is released well i n  a d v a n c e  o f  

t h e  c o m m e n c e m e n t  o f  t h e  pro j ec t .  P u b l i c  i n  g e n e r a l  

and residents n e a r  t h e  project  area a r e  given an  

oppertunity t o  express t h e i r  v i e w s  (Rosen.  1976). 



An environmental i m p a c t  s t a t e m e n t  i s  prepared b y

the  proponents o f  t h e  p r o j e c t s  w i t h  t h e  h e l p  or experts 

i n t h e  f i e l d .  I n  t h e  c a se  o f  t h e  S l a v e  r i v e r  project 

on  delta harbouring b i s o n  a n d  whooping c r a n e  the re-  

q u i r e d  i n f o r m a t i o n  f o r  t h e  p r e p a r a t i o n  o f  the e n v i r o n -  

m e n t a l  i m p a c t  s t a t e m e n t  is c u r r e n t l y  being collected 

(Tywoniuk, 1963) .  
 

T h e  Kerala Fo re s t  research I n s t i t u t e  s t u d i e d  the 

i m p a c t  o f  t h e  l d u k k i  p r o j e c t  o n  t h e  larger mammals as

p a r t  of  a  m u l t i d i s c i p l i n a r y  study . The  objective o f

t h e  s t u d y  w a s  t o  collect d a t a  about t h e  l a r g e r    mammals

One herbivore ( e l e p h a n t ) ,  o n e  c a r n i v o r e  (wilddog) and

o n e  primate ( b o n n e t  m a c a q u e )  was studied. T h e  impact

o f  c o n s t r u c t i o n  w o r k e r s  staying i n  t h e  project area

drawing o f  power l i n e s ,  l a y i n g  of r o a d s ,  d e v e l o p m e n t  

o f  t o w n s h i p ,  r e s e t t l e m e n t  o f  displaced p e o p l e  o n  

w i l d  a n i m a l s  were examined. The structure  o f  f o r e s t  

was a l s o  d o c u m e n t e d .  

I n  a d d i t i o n  t o  t h e s e  t h e r e  a r e  a  f e w  more f a c t o r s  



synergistic f a c t o r s  a r e ,  i n c r e a s e  i n  p a c e  o f  forest 

clearance, encrochement, p e c u l i a r  p o l i t i c a l  s i t u a t  ion 

o f  Idukki favouring t h e s e  e t c .  T h e s e  t w o  t y p e s  o f  

f a c t o r s  had a  combined e f f e c t  on t h e  a n i m a l s .  B u t

s i n c e  t h e  s t u d y  a r e a  s e l e c t e d  i s  i n  t h e  i m m e d i a t e  

neighbourhood o f  t h e  p r o j e c t ,  t h e  p r o j e c t  hod  compara- 

t i v e l y  more i m p a c t  on t h e  w i l d  a n i m a l s .  Thus f o r  a 

critical a s s e s s m e n t  o f  t h c  e n v i r o n m e n t a l  i m p a c t  o f  t h e  

I d u k k i  h y d r o e l e c t r i c  p r o j e c t ,  r e l i a b l e  d a t a  on various 

a s p e c t s  on  e c o l o g y  a n d  f o r e s t s  s h o u l d  b e  a v a i l a b l e  b o h  

 

before  a n d  d u r i n g  t h e  c o n s t r u c t i o n  o f  t h e  dam. S i n c e  

s u c h  data were f o u n d  t o  b e  w a n t i n g  i t  i s  o n l y  a p p r o

p r i a t e  t o  s t u d y  analogous a r e a s  w h i c h  c a n  b e  considered 

s i m i l a r  t o  w h a t  I d u k k i  f o r e s t s  c o u l d  h a v e  b e e n  before 

t h e  c o n s t r u c t i o n  o f  t h e  darn. W i t h  t h i s  a s s u m p t i o n  

s t u d i e s  were i n i t i a t e d  i n  a r e a s ,  l i k e ,  S i l e n t  

V a l l e y  reserve Muthikkulam Reserve  a n d  Nelliampathy 

R e s e r v e  p e r t a i n i n g  t o  v a r i o u s  a s p e c t s  o f  t h e  vegitation 

l i k e  f l o r i s t i c s ,  phys iognomy o f  t h e  f o r e s t ,  p l a n t  species 

d i v e r s i t y ,  i n d i c a t o r  s p e c i e s  e tc .  T h e  r e su l t s  thus 

d e r i v e d  e n a b l e  u s  t o  a n a l y s e  t h e  p o s s i b l e  e n v i r o n m e n t a l  

i m p a c t s  i n  t h e  p r o j e c t  a r e a  p e r t a i n i n g  t o  p l a n t  ecology. 

D a t a  c o l l e c t e d  on t h e  w i l d  a n i m a l s  o f  S i l e n t  V a l l e y  and 

P e r i y a r ,  two  r e l a t i v e l y  u n d i s t u r b e d  areas were u s e d  as  a

bench mark f o r  c o m p a r i n g  w i t h  t h e  s i t u a t i o n  i n  I d u k k i .  



Any activity is b o u n d  t o  have both beneficial 

a s  w e l l  as h a r m f u l  r e s u l t s .  I n  t h e  case  o f  h y d r o -  

e l e c t r i c  p r o j e c t s  earlier a t t e n t i o n  w a s  paid o n l y  

to cross efforts a r i s i n g  out of implementation o f  

t h e  project. Now, m e t h o d s  d e v e l o p e d  i n  c o n n e c t i o n  

w i t h  technology a s s e s s m e n t ,  i m p a c t a n a l y s i s  a n d c o s t -  

b e n e f i t  E v a l u a t i o n  a r e  a v a i l a b l e f o r  e x a m i n i n g t h e  

c u m i l a t i v e effetcs o f  component a c t i v i t i e s  o f  a 

p r o j e c t .  N o w  a d a y s ,  c o s t - b e n e f i t  a n a l y s i s  is 

c u s t o m a r y  before i m p l e m e n t a t i o n  o f  a rivcr v a l l e y  

p r o j e c t .  This was c a r r i e d  o u t  i n  t h e  c a s e  o f  t h e  

Idukki project a l s o  b y  t h e  Kerala S t a t e  E l e c t r i c i t y  

Board a n d  t h e  p r o j e c t  e x e c u t e d  c a u s e o f  t h e  o v e r -  

w h e l m i n g  b e n e f i t s .  

In many ca se s  t h e  i m p a c t  o f  t n e  p r o j e c t  o n  e n -  

v i r o n m e n t  is a s s e s s e d  b e f o r e  the commencement  of  t h e  

project. I n  t h e  c a s e  o f  t h e  R o c k y  Reach hydro-electric 
 

proect i n  U.S.A t h e  s u b m e r s i o n  a r e a  i n c l u d e d  a  v e r y  

important  

 

area w i t h

t h e  b i r d s  

a n d Barnett

n e s t i n g  s i t e  f o r  e n d a n g e r e d  mourning doves .  

M e a s u r e s  f o r  p l a n t i n g  u p  t h e  a r e a  a d j o i n i n g  s u b m e r s i o n  

t r e e s  t h a t  a r e  s u i t a b l e  a s  nesting t r e e s  t o  

were recommended ( P a t t e r s o n ,  1961). Oliver 

(1966) recommended s t e p s  l i k e  n o t  r emov ing  



: 5 :  

brush at h i g h  poo l  l e v e l s ,  a c q u i s i t i o n  of  surrounding 

land to) p r o v i d e  alternate habitat f o r  animals and 

i n t e n s i v e  management o f  r e m a i n i n g  areas  t o  i n c r e e s e  

carring capacity i n  t h e  Wells H y d r o - e l e c t r i c  p r o j e c t  

i n  U.S.A.  I n  I n d i a ,  t h e  S i l e n t  Valley  project was 

given u p  a f t e r  evaluating c o s t - b e n e f i t  and  e n v i r o n -  

mental i m p a c t s  (Variava, 1982) The  Bedthi p r o j e c t  

i n  Karnataka was also a b s n d o n e d  d u e  t o  p r o t e s t  f r o m  

people i n  t h e  s u b m e r s i o n  a n d  s u r r o u n d i n g  a r e a s  w h i c h  

l e d  t o  a  r e - e x a m i n a t i o n  o f  c o s t  b e n e f i t - a n a l y s i s .  

T h e  c o s t  t u r n e d  o u t  t o  b e  t o o  h i g h  a n d  h e n c e  t h e  

project was a b a n d o n e d .  

Genera l  g u i d e l i n e s  t o  b e  a d o p t e d  i n  p r e p a r a t i o n  

E n v i r o n m e n t a l  Impact A s s e s s m e n t  ( E  I A )  i s  giveri by 

M u n n ( 1 9 7 9 )  The m a i n  p o i n t s  a c c o r d i n g  t o  t h i s  are 

(i) T h e  E I A  s h o u l d  i n c l u d e  a l l  r e l e v a n t  p h y s i c a l ,  

biological, ecological a n d  s o c i a l  f a c t o r s  (ii) 

EIA should i n c l u d e  s t u d y  o f  alternatives including 

t h a t  of no a c t i o n .  (iii) T h e  EIA s p a t i a l  frame work 

should i n c l u d e  a n  a r e a  l a r g e r  t h e n  e n c o m p a s s e d  by t h e  

a c t i o n .  ( i v )  The  time f r a m e  may be  divided i n t o  

p h a s e s  of d u r i n g  c o n s t r u c t i o n ,  immedia te ly  a f t e r  

construction and three d e c a d e s  a f t e r  c o n s t r u c t i o n .  

Checkl i s t s ,  f l o w  diagrams and m a t r i x  a p p r o a c h  a r e  t h e  

c o m m o n l y  u s e d  a p p r o a c h e s  i n  EIA

1973 ,  War ren  and  Pres ton  1973)  

( S o r e n s o n  a n d  M o s s ,  



The B a t t e l l e  S y s t e m  (Whitman, 1971) assigns 

v a l u e s  between 0.0 t o  1.0 t o  t h e  parameters a s s e s-  

s e d .  T h e  Iterative m e t h o d  of A e g e r t e r  and Messerli 

(l981 e x a m i n e s  t h e  impacts i n  a n  iteractive way  t i l l  

either significant impact is apparent o r  the i m p a c t  

becomes t r i v i a l ,  I n  t h e  Leopold  m a t r i x ,  p r o j e c t  

 

a c t i o n s  a n d  t h e i r  i m p a c t s  a r e  g i v e n  v a l u e s  b e t w e e n  

-10 t o  + 10. I n  t h e  p r e s e n t  study f o r  EIA a m e t h o d  

s i m i l a r  t o  t h e  o n e s  m e n t i o n e d  a b o v e  was employed. 



 STUDY A R E A  

The s t u d y  a rea  i s  i n  t h e  I d u k k i  D i s t r i c t  o f  

K e r a l a  and  l i e s  b e t w e e n  l a t i t u d e s  0 9 o 4 5 '  t o  09o55' N,and 

longitudes 76o50' and 77°05' E. 

e x t e n t  a n d  is s i t u a t e d  a r o u n d  t h e  I d u k k i  r e s e r v o i r  

t e r r a i n  w i t h  e l e v a t i o n  r a n g i n g  f rom 8 0 0 t o  1000 rn. 

About  70 km o f  fores t  b e t w e e n  t h e  two arms of t h e  

reservoir were  d e c l a r e d  a s  a w i l d l i f e  s a n c t u r y  in

1976,  A few u n d i s t u r b e d  p a t c h e s  o f  f o r e s t s  a r e  s e e n  

a d j a c e n t  t o  t h e  r o a d  s i d e s  a n d  h e n c e  t h e  p r e c i s e  l i m i t s  

o f  t h e  s t u d y  a r e a  a r e  t h o s e  i n c l u d e d  a l o n g  t h e  r o a d  r o a d  

from Kulamavu t o  K a t t a p p a n a  w h i c h  i n c l u d e  i n t e r  a l i a

t h e  s a n c t u a r y  a l s o .  

I t  i s  a b o u t  150 Km2 i n  

F i g  1 ) .  P h y s i o g r a p h i c a l l y  t h e  a r e a  i s  a h i l l y  

2 

TOPOGRAPHY AND BOUNDARIES

I d u k k i  p r o j e c t  a r e a  i s  s i t u a t e d  i n  t h e  W e s t e r n  

G h a t s .  Kerala and are  about 40 kms w i d e  i n  t h i s  

region. The  I d u k k i  r e s e r v o i r  i s  on t h e  w e s t e r n  e d g e  

o f  t h e  h i l l s .  T h e  d r o p  i n  altitude on t h e  w e s t o n  s i d e  

i s  u s e d  f o r  g e n e r a t i n g  power. All the o t h e r  t h r e e  

s i d e s  a r e  h i g h  e l e v a t i o n  a r e a s ,  t h e  e a s t e r n  e d g e  a l o n g  



Plate 1. Main forest types in the ldukki region. 

Plate 2. Grasslands adjoining the lake. 



Plate 3. Cardamom cultivation inside the forest. 

Plate 4. Eucalyptus plantation in the Meenrnutty region. 
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Fig.1 Location of t h e  s t u d y  sites. 



Fig.2 Location .of reservoir and important places.1 2 3  -Altitudeprofiles. 
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t h e  state b o u n d a r y  f o r m i n g t h e  c r e s t  l i n e .  The Idukki 

a n d  C h e r u t h o n i dams f r o m  t h e  n o r t h e r n  boundary. T h e

north-ea s t e r n  e n d  n o r t h - w e s t e r n  p o r t i o n s  a r e  inhabited. 

T h e  southern end o f  t h e  s t u d y  a r e a  i s  a l s o  bounds b y

a  c h a i n o f  s e t t l e m e n t  On t h e  s o u t h - w e s t e r n  corner is 

P o o l a m a t t a m  (inhabited) w h e r e  t h e  power house i s  

situated. On t h e  s o u t h - e a s t e r n  c o r n e r  i s  the i n h a -  i t c d  

areas of Ayyappankoil ( F i g .  2 ) ,  T h e  K u l c m a v u - I d u k i  

r o a d  form t h e  western boundary. 

r o r d  a r e  f o r e s t e d  s l o p e s  a n d  t h e  r e s e rvo i r  is o n  t h e

eastern s i d e .  The I d u k k i - K a t t a p p a n e  r o a d  form t h e  

e a s t e r n  boundary o f  t h e  s t u d y  a r e a .  T h e r e  i s a h i l l

c h a i n  b e t w e e n  t h i s  r o a d  a n d  t h e  r e s e r v o i r .  The 

r e s e r v o i r  i s   shaped w i t h I d u k k i  at t h e  a p e x ,  w e s t e r n

a r m ending n e a r  Kulamavua n d  t h e  eastern arm n e a r

K a n c h i y a r  a n d  A y y a p p a n k o i l .  T h e r e  i s  a  r i d g e  b e t w e e n  

the  two arms wi th  a  few p e e k s  a b o u t  1 2 2 0  m  h i g h .  

Altitudinal profiles along three points in the study

areas show these details (Fig. 3 and 4). 

T o  t h e w e s t  o f  t h e

T h e Si len t  V a l l e y  f o r e s t  i n  P a l g h a t D i s t r i c t  o f

Keralra. i s  situated between 76'20' and 76'35' E a n d  

1'I0OD' a n d  11°15' N. T h e  e n t i r e  reserve o f  a b o u t

93 k m i  i s  s i t u a t e d  on a p l a t e a u  o f  a b o u t  1000 m .



B e c a u s e o f  s t e e p  e l e v a t i o n  o n  a l l sides, accessibility 

is v e r y m u c h  l i m i t e d  a n d t h i s  h a s  contributed t o  t h i s

a r e a  r e m a i n n g  r e l a t i v e l y  u n d i s t u r b e d .  

T h e  S i l e n t V a l l e y  r e se rve  i s  b o r d e r e d  b y  t h e  

vested f o r e s t s o f  N i l a m b u r D i v i s i o n  o n  t h e  w e s t .  v e s t c  

forests o f  P a l g h a t D i v i s i o n  o n  t h e  s o u t h ,  A t t a p p a d i

r e s e r v e  forests o n  t h e  e a s t  a n d  the Nilagirison t h e  

north. T h e   e l e v a t i o n  r a n g e s  f r o m 7 0 0  t o 2 4 0 0  m ,  

T h e  P e r i y a r  T i g e r R e s e r v e  c o v e r s  a n  a r e a  o f  

2 777  !<m a n d is situated i n  t h e  I d u k l t i  D i s t r i c t  o f  

0 K e r a l a . It l i e s  b e t w e e n  @ 9 0 " r 5 '  a n d 0 9  4 g S l :  a n d77 '??0 '  

and 7 7 O 3 C '  E. I t  is bounded b y  t h e s t e e r  s l o p e s o f  

t h e crestline o n  t h e  n o r t h e r n  a n d e a s t e r ns i d e .  T h e  

w e s t e r n  e d g e g r a d u a l l y s l o p e  d o w n  t o  t h e  p l a i n s ,  The 

P a m b a - P e r i y a r r i d g e  form t h e  s o u t h e r n  b o u n d r y .  The 

a r e a i s  h i g h l y undulating. 

A masonary dam was constructed n e a r t h e c o n f l u -  

e n c e  o f  Mullayar a n d  P e r i y a r  t h e  m a i n  tributaries 

L 
o f  R i v e r  Periyar  creating a lakeof a b o u t 26  k m  i n  

1895 to irrigate the dry eastern plains of Tamil Nadu. 



f e w  h u n d r e d  w o r k e r s .  B e c a u s e  of t h i s  r e a s o n  t h e  

disturbences during/construction p e r i o d  c o u l d  have 

b e e n  camparctively) less. Due t o  t h e  l o n g  time span

a f t e r  c o m p l e t i o n  t h e  e c o s y s t e m  seems t o  h a v e   s t a b i -

l i s e d  and t h i s  p r o j e c t  is o f t e n  c i t e d  a s  a n  example 

o f  a  p r o j e c t  w h i c h  h a s  b e e n  e n v i r o n m e n t a l l y  

benecficial. 

S i t u a t e d  i n  t h e  Siruvani p l a t e a u  o f  P a l g h a t

D i s t r i c t ,  a n d  l y i n g  a t l o n g i t u d e  76'35' t o  7 6 ' 3 6 '  E 

a n d  latitude 10°55' t o  10°56'  I\J a n d covering r o u g h l y

90 1:m2 t h i s  a r e a  i s  c o m p l e t e l y  o u t o f f  f r o m  t h e  e a s t

n o r t h a n d  west, T h i s  i s  a h i g h  r a i n f a l l  z o n e w i t h  

ecological c o n d i t i o n s  rathcr similar t o  t h o s c  o f  

S i l e n t  valley. T h e r e  has  b e e n  s i g n i f i c a n t  disturbances 

around the d a m  s i t e  b u t  t h e  e d g e s  o f  t h e  plateau h a v e

f a i r l y u n d i s t u r b e d  a n d  p r i s t i n e  v e g e t a t i o n

I t  i s  s i t u e t e d  i m m e d i a t e l y  s o u t h  o f  the Palghat 

g a p and r ises  s t e e p l y  from t h o  P a l g h a t p l a i n s t o  a n  

a v e r a g e e l e v a t i o n  o f  about 900 m. I t s  e a s t e r n  e d g e



i s  f o r m e d  by the A n a m a l a i  a n d  i s  some w h a t  drier w h i l e  

t h e  s o u t h e r n  a n d  w e s t e r n  p a r t s  r e c i e v e  c o p i o u s  r a i n f a l l

r e s u l t i n g  i n  l u x u r i a n t  evergreen  f o r e s t s .  W h i l e  t h e

v a s t  e x t e n t  o f  t h e  natural a e v e r g r e e n  forests have been

eliminated b y cash  c r a p s  l i k e  c o f f e e , t e a ,  c a r d m o m

e t c . ,  t w o  significant p a t c h e s  a r e  s t i l l  l o f t u n -  

d i s t u r b e d  o n e  i n  t h e  c a t c h m e n t  o f  a  t r i b u t a r y  o f  

K u r i a r k u t t y  river a n d  t h e  o t h e r  a l o n g  t h e  s o u t h e r n  a n d

a d j o i n i n g S h o l a y a r  hydel p r o j e c t .  T h e  l o c a t i o n  o f  

a l l  t h e s e  a r e a s  a r e  d e p i c t e d  i n  F i g .  1  .  

A t  a  m a c r o l e v e l  t e m p e r a t u r e  d o e s  n o t  contribute 

anything  significant i n  t h e  d i s t r i b u t i o n  o f  t h e  e v e r -  

g r e e n  f o r e s t s  i n  K e r a l a .  T h e  f i g u r e s  a v a i l a b l e  t o  a n y

one area arc equally applicable to others. Hence the 

data a v a i l a b l e  f o r  I d u k k i  i s  s u m m a r i s e d  b e l o w .

T h e  mean a n n u a l  temperature is a r o u n d  2 6 O C  w i t h  

M a r c h , A p r i l  a n d  M a y  c o n s t i t u t i n g  t h e  hottest  m o n t h s  o f  

the year. The a v e r a g e   temperature valuess fluctuate between 

25 t o  3I0C, thus d i s p l a y i n g  a n a m p l i t u d e  o f  G ° C .  

a b s o l u t e  minimum o f  17 .2OC i s  registered during 

J a n u a r y  and the a b s o l u t e  maximum o f  3 5 O C  d u r i n g  May. 

The 



1 2  

O n  t h e  o t h e r  hand, t h e  c u m u l a t i v e  e f f e c t  o f  

r a i n f a l l  and t h e  e x t e n t  o f  d r y  season  a re  t h e  c r u c i a l  

f a c t o r s .  I n  all the areas m e n t i o n e d  above t h e  d r y  season  

l a s t s  u n i f o r m l y  f o r  f o u r  months. 

Thekkady  r e c e i v e s  about 2300 mm r a i n f a l l  an  y e a r .  

T h e  o t h e r  f o u r  a r e a s  r e c e i v e  v e r y  h e a v y  r a i n f a l l  b o t h  

f r o m  t h e  s o u t h w e s t  (June t o  September! as w e l l  as  

north east monsoons ( O c t o b e r  t o  m i d  December).  However, 

t h e  S u l k  o f  t h e  p r e c i p i t a t i o n  i s  b r o u g h t  a b o u t  b y  t h e  

sou thwes t  monsoon. The  r a i n f a l l  d a t a  g a t h e r e d  f o r  t h e  

f o u r s t a t i o n s  a r e  p r e s e n t e d  in the following table and  

graphically r e p r e s e n t e d  i n  F i g ,  5 .  

A s  c a n  b e  seen  f r o m  T a b l e  1, t h e  a n n u a l  r a i n f a l l  

is e x c e p t i o n a l l y  h i g h ,  o f t e n  o v e r  3000 mm. I n d i v i d u a l  

y e a r s  o f  r a i n f a l l  e x c e e d i n g  5000 mm a r e  n o t  uncommon, 

The relative h u m i d i t y  i s  a l s o  h i g h  a l m o s t  t h r o u g h o u t  

t h e  y e a r .  These c o m b i n a t i o n s  o f  h i g h  r a i n f a l l  c o u p l e d  

w i t h  h o t  a n d  humid c o n d i t i o n s  f a v o u r  t h e  g r o w t h  o f  a 

r i c h ,  t r o p i c a l  w e t  e v e r g r e e n  v e g e t a t i o n  i n  all  t h e  

a r e a s .  
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Table 1 

J anuary I 

J u l y  

August 

Sep tember  

October 

November 

. * *  

15  

40 

109 

151 

569 

876 

752 

3 60 

260 

225 

6 

2 

1 3  

67 

202 

531 

886 

679 

319 

30 9 

121 

i n  

1 2  

49 

83  

180 

570 

1107 

734 

394 

272 

1 8 1

57 

17  

53 

1 0 9

26 5 

925 

1 2 6 8

7fC 

31 4 

5 5 1

2l , 



silent val ley 

Fig.5 
RAINFALL PATTERN 
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FOREST T Y P E S  

E v e n   within t h e  l i m i t e d  geographical area t h e  

f o r e s t s  a t  I d u k k i  e x h i b i t  c o n s i d e r a b l e  variation i n  

I florestic  composition structure and physiognomy

Persistant and heavy anthropic pressures of over 

n e a r l y  t h r e e  d e c a d e s  have v a s t l y  altered t h e  natural 

vegetation of t h e  a r e a  and  p r e s e n t l y  t he  tropical wet 

evergreen  forests  are  confined to  a  very restr ic ted 

portion with t h e  semi e v e r g r e e n s  bordering t h e  r o a d

s i d e s  a n d  t h e  m o i s t  d e c i d u o u s  o n e s  p r e d o m i n a t i n g  t h e

F o l l o w i n g  t h e  c l a s s i f i c e t i o n  of  C h a m p i o n  a n d  

Setin (1968) a t l e a s t  three m a j o r  f o r e s t  t y p e s  c o u l d  

b e  r e c o g n i s e d  i n  t h e  s t u d y  a r e a .  

1. W e s t  coast tropica1 evergreen f o r e s t

2.. West c o a s t  semi e v e r g r e e n  f o r e s t  

3. S o u t h  Indian m o i s t  d e c i d u o u s  f o r e s t  

I t  o c c u p i e s  a very r e s t r i c t e d  p o r t i o n  i n  t h e  

N a g a r a m p a r a Range a n d  Ayyappan Koi l  R a n g e  Cine s o l i d  

chunk o f  t h i s  t y p e  o f  f o r e s t ,  w i t h  v e r y  l i t t l e  human 

interfererence is s e e n  a d j a c e n t  t o  t h e  c i v i l  station 



near Pynavu ( P l a t e  1 a n d  2) .  Most o f  t h e s e  f o r e s t s  

are presently under cardamom c u l t i v a t i o n .  P l a t e  3). 

A s  o n l y  t h e  g r o u n d  is  cleared f o r  r a i s i n g  cardamom 

and the crown l e f t  intact f o r  p r o v i d i n g  s h a d e  t h e  

Iandsat i m a g e r i e s  o f t e n  p r o v i d e  wrong i n f o r m a t i o n  

i d e n t i f y i n g  i t  a s  w e t  e v e r g r e e n  f o r e s t .  

M a i n  c l i m a t i c  c o n d i t i o n s  charecterising t h i s  type 

o f  Forest a r e :  

(a) h i g h e r  r a i n f a l l  t h a n  t h e  p l a i n s  d u e  t o  

o r o g r a p h y  

r e d u c t i o n  i n  t h e  l e n g t h  o f  t h e  d r y  s e a s o n ,  (b) 

(c) night c o n d e n s a t i o n  a l m o s t  through o u t  the 

y e a r  .

T h i s  f o r e s t  is t h e  p r i m e  s o u r c e  o f  timber f o r  

r a i l w a y  sleepers a n d  plywood i n d u s t r i e s  .

P h y s i o g n o m i c a l l y  i t  i s  f e e t u r e d  h y  i t s  l u x u -  

r i ence  o f  vegetation, d i v e r s i t y  o f  l i f e  f o r m s  a n d

f o r m a t i o n  o f  t y p i c a l  s t r a t i f i c a t i o n .  Trees of t h e  

t o p  c a n o p y  o f t e n  a t t a i n  a h e i g h t  o f  n e a r l y  45  m a n d  

p o s s e s s  a  c l e a n ,  s m o o t h ,  c y l i n d r i c a l  b o l e  u p t o  about 

30 m. A good f r a c t i o n  o f  t h e  c o n s t i t u e n t s  a r e  b u t -  

t r e s s e d  a t  b a s e .  -Epiphytes a r e  n u m e r o u s  and are  



. 

b a r k s of the  reservoir  and i t s  e x t e n t  is n o t  spread 

t o  2 l a r g e  a r e a .  Its ecological factors a r e  more or 

less t h e  same as t hose  of  the  e v e r g r e e n  f o r e s t s  

e x e p t i n g  t h a t  i t  is a derwed one f rom t h e  evergreen 

and i n t e r m e d i a t e  to that of moist d e c i d u o u s  f o r e s t .  
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T h i s  t y p e  o f  f o r e s t ;  i s  f e a t u r e d  b y  l o f t y  t r ee s  

and t h e  t o p  c a n o p y  i s  a n  a d m i x t u r e  o f  evergreen and 

d e c i d u o u s  s p e c i e s ,  t h e  l a t t e r  s h e d d i n g  i t s  f o l i o g e  

during t h e  d r y  s e a s o n .  Due  t o  shedding o f  l e a v e s  a n d  

penetration o f  l i g h t  t o  t h e  g r o u n d  a f ew  h e l i o p h i l o u s  

s p e c i e s  a r e  commonly  met w i t h .  

T h e  common t a x a  constituting the t o p  c e n o p y  

e n d  s e c o n d  s t o r e y  a r e :  

comprised of a d e n s e ,  i m p e n e t r a b l e  mat  o f  

S t r o b i l a n t h u s  L i a n a s  a r e  r e p r e s e n t e d  b y  E n t a d a

pursetha, Butea parviflora,,  D i o s c o r e a  s p p .  a n d  a  

few others. 

O v e r  s i x t y  p e r c e n t  o f  t h e  f o r e s t e d  a r e a  i s  

dominated b y  t h i s  t y p e .  E x t e n s i v e  areas w i t h i n  t h e  

a r m s  o f  t h e  r e s e r v o i r  a n d  a l o n g  i t s  m a r g i n s  a r e



covered by  t h i s  t y p e  o f  f o r e s t .  A l t h o u g h .  t h e  whole  

a r e a   h a s  a p o t e n t i a l  t o  s u p p o r t  a wet  e v e r g r e e n  t y p e  

o f  f o r e s t  p e r s i s t a n t  a x i n g  has  r e s u l t e d  i n  v a s t  a reas  

being covered b y  m o i s t  d e c i d u o u s  f o r e s t .  Besides, 

grazing and r e p e a t e d  a n n u a l  f i r e s  have p r e v e n t e d  t h i s  

f o r e s t  t owards  f u r t h e r  p r o g r e s s  i n  physiognomy. Most 

of  t h e s e  f o r e s t s  a r e  a l s o  i n  r e t r o g r e s s i v e  s t a g e  f r o m  

a h i g h e r  t y p e  such  as eve rg reens  and semi  eve rg reens  

and as t h i s  t y p e  o f  f o r e s t  i s  more o r  l e s s  s t a b l e ,  u n d e r  

t h e  p r e s e n t  c o n d i t i o n s  w i t h i n  t h e  s a n c t u a r y  a r e a  i t  can  

be termed as a " sub- c l imax" .  

T h e  t o p  canopy i s  made o f  v a r i o u s  s p e c i e s  of 

T e r m i n a l i a s  Tectona grandis Dalbergia l a t i f o l i a

Pterocarpus marsupium, Bombax ceiba, Grewia

tilliaefolia, Lagerstroemia microcarpa, Vitex a l t i s s i m a

Xylia xylocarpa and Albizia spp. The second s t o r e y ,  

if recognised; compr ises  o f  C a r e y a  a rbo rea ,  D i l l e n i a

pentagyna, Emblica officinalis, Haldinia c o r d i f o l i a

Mitragyana parviflora, S c h l e i c h e r a  oleosa and Rand ia  



u n d e r  t h e  grassland afforestation scheme, the 

Kerala Forest Development Corporation h a s  b e e n  r a i s i n g  

plantations o f  Eucalyptus grandis i n  some l o c o l i t i n s  

of  the  ca tchment  a rea  (Pla te  4) .  A l l  these  fo re s t  

t y p e s  have been subjected t o  anthropic pressures of 

various degrees  and  t h e i r  s t a t u s  have been  b r o a d l y  

described b y  Karunakaran (1975)  .

HISTORY 

B y  t h e  end of t h e  1 8 t h  c e n t u r y  most o f  t h e  low 

lands o f  K e r a l a  had been  colonised.  I d u k k i  being a t

r a t h e r  a higher elevation was l e f t  a l m o s t  u n t o u c h e d .  

T h i s  r e g i o n  a s  a whole was rather  unsuitable f o r  occu- 

pation, Factors l i k e  h i g h  r a i n f a l l ,  e l e v a t i o n ,  co ld  

and h i g h  incidence o f -  maleria prevented t h e  s e t t l e r s .  



Plate 6. View of ldukki and Cheruthoni dams. 

Plate 6. Typical habitat of Periyar region. 
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R e f e r e n c e s  a r e  a v a i l a b l e  f r o m  t h e  e a r l y  p a r t  o f  

t h e  1 9 t h  c e n t u r y  (Ward a n d  C o n n o r  1 8 2 8 ) .  T w o  paths 

passing t h r o u g h  t h i s  r e g i o n  s e r v e d  a s  trade r o u t e s  

between eastern and  w e s t e r n  c o a s t s .  A  p a t h  f r o m  Cumbum 

t o  Kothamangalam v i a  M u d i r a p p a l l y  a n d  Neriyamangalam 

w a s  e x t e n s i v e l y  u s e d  i n  t h o s e  d a y s .  Merchants u s e d  t o  

take about e i g h t  d a y s  f o r  t r a v e r s i n g  t h e  8 4  km w i t h  

cattle. A n o t h e r  r o u t e  f r o m  Cumbum t o  K a n j i r a p p a l l y  

v i e  Peruvanthanam and Kumi ly  was  a l so  i n  use .  P i l g r i m s  

used t o  v i s i t  t h e  S a b a r i m a l a  s h r i n e  t h r o u g h  t h e s e  r o u t e s .  

Habitations t h e n  had n o t  advanced by a n y  s i q n i f i c a n t  

e x t e n t  f rom t h e  p l a i n s .  R e g i o n s  l i k e  Todupuzha a n d  

M o o v c t t u p u z h a  were j u s t  g e t t i n g  c o l o n i s e d  a t  t h a t  

t i n e .  T h e  Periyar r i v e r  w a s  d e s c r i b e d  a s  r u n n i n g  

t h r o u g h  the w i l d e s t  p o s s i b l e  f o r e s t s  by t h e s e  early 

authors .

Even  d u r i n g  t h e  l a t t e r  p a r t  o f  t h e  1 9 t h  c e n t u r y  

there d o e s  n o t  seem t o  b e  a n y  s i g n i f i c a n t  c h a n g e  i n  

t h e  s i t u a t i o n  ( B o u r d i l l o n ,  1693) .  H i l l m e n  i n h c b i t i n g  

t h e  s t u d y  a r e a  were d e s c r i b e d  b y  him as p r a c t i s i n g  

shifting c u l t i v a t i o n .  Many i n d i c a t i o n s  suggest t h a t  

t h e s e  t r i b a l s  m i g r a t e d  t o  t h i s  p a r t  from elsewhere 

(Nair- 1985 - Personel C o m m u n i c a t i o n ) .  



Introduction o f  cultivation o f  tea i n  1870 a l t e r e d

the face of the hiqh ranges very  much. The s t u d y  a r e a

b e i n g  c o m p a r i t e v e l y  a t  a  l o w e r  e l e v a t i o n  w a s  n o t  m u c h  

e f f e c t e d  r o a d s  were b u i l t  t o  connect t h e  high ranges to

t h e  nearby t o w n s .  W h i l e  the a r e a  u n d e r  t e a  cultivation 

In 1894 was 2372 ha. it rose t o  5720.5 h a .  b y  1 9 0 8 .

The estates  are  a t  present  es t imated to  occupy an

a r e a  o f  12,150 h a .

Cardomom forests were leased out from 1906 

o n w a r d s .  C u l t i v a t i o n s  i n  m a r s h e s  n e a r  f o r e s t s  w e r e  

a l s o  p e r m i t t e d .  F r o m  1 9 4 2  o n w a r d s  t h e  practice o f  

l e a s i n g  o u t  f o r e s t s  f o r  cardamon cultivation f o r  1 2  t o

2 0  y e a r s  c a m e  i n t o  effect. T h e r e  h a v e  b e e n  a series 

of  encrochments  i n  t h e  fiftees A y y a p p a n k o i l ,  P a t t a m

colony Vandanmedu, V e l l a t h u V e l ,  Kalkanthal and 

C h a k k u v a l l a m colonies came i n t o  e x i s t e n c e  (Varghese, 

1 9 7 7 ) .  

pockects through out the f o r e s t .  T h e r e  were few s u c h  

T h e s e  settlements h a d  come t o  o c c u p y  large 

settlements i n  t h e  s u b m e r s i o n  a r e a  o f  t h e  I d u k k i  

project  as  wel l .  

B o t h  Ward a n d  C o n o r  (1827) a n d  Bourdillon (1893) 

n o s c r i b e d  t h e  river Periyar f l o w i n g  t h r o u g h  a  narrow 

g o r g e  a t  I d u k k i .  P u b l i c i t y  g i v e n  t o  t h i s  i n f o r m a t i o n  



from-member o f  t h e  U r a l i  t r i b e  i s  said t o  h a v e  l e d  t o '- 

t h e  i n v e s t i g a t i o n s  t o  c o n s t r u c t  a  d a m  a t  I d u k k i .  A  

proposal f o r  a  project t o  p r o d u c e  about 50MW o f  e l e c t r i -  

c i t y  w a s  m a d e  i n  1937. I n  1947 t h e  scheme was enlarged 

a n d  m o d i f i e d  i n c o r p o r a t i n g  dams at C h e r u t h o n i  a n d  

K u l a m a v u C o n s e q u e n t l y ,  power g e n e r a t i o n  capacity r o s e  

t o  7 8 0  MW. T h o  construction of infrastructure facilities 

l ike roads and b u i l d i n g s  started i n  1963. T h e  f i r s t  

s t a g e  o f  t h e  p r o j e c t  w a s  c o m m i s s i o n e d  i n  1 9 7 6 .  T h e  

I d u k k i  r e s e r v o i r  h a s  a  f u l l  r e s e r v o i r  levcl of  734.3 m .  

T h e  I d u k k i  d a m  i s  a  d o u b l e  c u r w a t u r e  P a r a b o l i c  a r c h  dam

of  163.91 rn h e i g h t .  The Cheruthoni dam i s  a  large 

gravity dam of 133.3 m height and 650 rn length ( P l a t e  5 ) .  

T h e  Kulamavu d a m  i s  9 9 . 9 7  m  h e i g h t ,  and 384.96 l e n g t h  

P l a t e 6) .  There  are  a  to ta l  of  s ix

witha capacity t o  generate 130 MW of power. Ou t  o f  

t h e s e  t h r e e  h a v e  b e e n  C o m m i s s i o n e d .  The r e m a i n i n g  

ones are being installed. Work on stage I1 and 111 of 

t h e  p r o j e c t  i n v o l v i n g  a d d i t i o n a l  dams i n  Irattyar 

and Kallar i s  i n  progress .  

g e n e r a t o r s  e a c h  

I m p l i m e n a t a t i o n  o f  t he  Idukki h y d r o - e l e c t r i c  

project b r o u g h t  a b o u t  r a p i d  i m p r o v e m e n t s  i n  access. 

sibility and communication to remote areas. Shahi and 

Ssamuelk 1 9 8 0 )  h a s  es t imated that  the I d u k k i  D i s t r i c t  

h a s  a b o u t  5 0 %  o f  t h e  t o t a l  a r e a  u n d e r  f o r e s t .  
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Plate 7. Typical habitat of Silent Valley area. 
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Plate 8. Elephant tusker in Eucalyptus plantationat Meenmuttv. 



METHEDOLOGY  

S i g h t i n g  r e c o r d s  a n d  i n d i r e c t  e v i d e n c c s  w e r e

employcd f o r  document ing  an imal  abundance  and  d i s t r i -  

bution. I n d i r e c t  e v i d e n c e s  c o l l e c t e d  f rom s y s t e -  

maticaly, laid o u t  s ample  p l o t s  w e r e  u s e d  f o r  

collecting data on animal abundance. Habitat quality 

was  r eco rded  on  a  g r idded  map  by  g round  check  method. 

T h e  c u l t i v a t i o n  p a t t e r n  w a s  e x a m i n e d  w i t h  a

v i e w  t o  u n d e r s t a n d  r a i d i n g  o f  c r o p s  b y  w i l d  a n i m a l s

T h i s  w a s  r e c o r d e d  on overlays p l a c e d  o v e r  photographs 

t a k e n  f r o m  v a n t a g e  p o i n t s .  C l u s t e r i n g  w a s  employed 

t o  f i n d  a s s o c i a t i o n  be tween  d i f f e r e n t  t y p e s  o f  d i s t u r -  

b a n c e s .  A  c o m b i n a t i o n  o f  qualitative r e c o r d i n g  a n d  

matrix a p p r o a c h  w a s  u s e d  f o r  E I A .  

Eighteen sample plots o f  20 X 100 m were Laid out syste- 

matically (Fig.  6).  The p l o t s  were located on the 
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lake shore. Each p l o t  c o n s i s t e d  o f  f i v e  s u b  p l o t s  of 

20 x 20 m. The subplots were l o c o t t d  a t  suitable 

distance, f r o m  t h o  water e d g e  t o  cover d i f f e r e n t   t y p e s

of vegetaion. The plots were visited once in a month

f o r  e v i d e n c e  o f  a n i m a l  visits. 

G r i d s  o f  about 0.75km x 0.75krn was made or 

1 : 5 0 , 0 0 0  m a p s ( F i g .  7 ) .  Becausc. o f  the h i l l y  t e r r a i n

a n d  g r a s s l a n d s  o n  m o s t  h i l l  t o p s  t h e  condition of the

forest in several grid elements c o u l d  b e  r e c o r d e d  f r o m

vantage points. Availability of resources to animals

and degree of different types of disturbrnces in e a s t

grid element was also recorded. A valley near Kulamavu

was selected for recording the forest colonization and

c u l t i v a t i o n  p a t t e r n s .  P h o t o s  w e r e  t a k e n  f r o m  v a n t a g e

p o i n t s  o n  a d j o i n i n g   h i l l s .  D e t a i l s  o f  f o r e s t s  a n d

cultivation were m a r k e d  on  o v e r l a y s  o f  t h o s e  p h o t o s .  

S u b s e q u e n t  c h a n g e s  i n  i tems c u l t i v a t e d  were m o n i t o r e d

a n d  r e c o r d e d  f o r  a  p e r i o d  o f  o n e  y e a r at suitable 

intervals.   An attempt was m a d e  t o  c o m p u t e  t h e  e x a c t

area under different crops as the image taken from

a d j o i n i n g  hillt o p  c a n  n o t  b e  c o n s i d e r e d  t o  h a v e

s u f f  icient photogrammetric accuracy. S i m i l a r i t y  o f

elephpant herds seen in different parts of the study 

area was examined by cluster analysis of similarity, 
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Where A  is  t h e  number o f  times elephant groups 

i and j were recorded from the same place. B. i alone

recorded c ,  j  a lone recorded.  Associat ion among

distarbances were also assessed in this way. In this 

case the occurance of  two dis turbances in   a   gird 

element was taken as an indication of their association

E I A

I n  t h e  p r e s e n t  s t u d y ,  a  c o m b i n a t i o n  o f  d i f f e r e n t  

m e t h o d s  l i k e  L e o p o l d  m a t r i x  overlalys, Battelle system;. 

and  the  me thod  o f  Aeger t e r  and  Messe r l i  (1961)  were  

a d o p t e d  E I A .  T h e  a c t i o n s  i n  connection w i t h  d i f f e r e n t  

s t a g e s  o f  t h e  p r o j e c t  w e r e  i d e n t i f i e d  a n d  i t s  i m p a c t  

on many areas examined. The impacts are assigned for 

one of the  values  qual i ta t ively

0 . 0  n o  a p p a r e n t  b e n e f i t  o r  harm 

+0.5 s l i g h t l y  b e n e f i c i a l  e f f e c t  

-0.5 s l i g h t l y  h a r m f u l e f f e c t

-1 .O s u b s t a n t i a l  h a r m

+I .O s u b s t a n t i a l  b e n e f  i t  



A dash indicates lack of definite information

T h e  s c o r e s  u n d e r  e a c h  o f  t h e s e  i s  summed u p  a n d

interepted.

Details of study of the ecology of two near by

river valleys t h o s e  o f  Periyar a n d  S i l e n t  V a l l e y  w e r e

u s e d  f o r  m a k i n g comparisons w i t h  the c o n d i t i o n s  present 

in the Idukki area. 

down direct sightings and indirect evidence of animals

A t  P e r i y a r  30 sample plots  o f  100 rn x 100 m were laid 

o u t  a r o u n d  t w o  p o i n t s  s e l e c t e d  i n  s u c h  a  w a y  a s  t o  

obtain maximum representation of  different forest types

e l e p h a n t  a n d  gaur dung. 30 sub plots of 3 m radius

m a r k e d  e q u i d i s t a n t l y  i n s i d e  t h e  main  p l o t  w a s  u s e d  f o r  

recording feces of other animals c o l l c e t e d  o n c e

d u r i n g  t h e  wet s e a s o n  a n d  once d u r i n g  t h e  d r y  s e a s o n .  

T h e  p e l l e t s  a c c u m i l a t e d  o v e r  a  p e r i o d  o f  o n e  month  

w a s  r e c o r d e d .  



O n e  c r i t e r i o n  w h i c h  p e r m i t s  an environmental 

i m p a c t  a n a l y s i s i s  t h e  s p e c i e s  r i c h n e s s  a n d  s p e c i e s

d i v e r s i t y .

f o r  I d u k k i  ( w h i c h  has a p o t e n t i a l i t y  towards wet ever- 

g r e e n  t y p e  of  f o r e s t )  a n d  t h e  d a t a  g e n e r a t e d  were 

c o m a p r e d  w i t h  o t h e r  a n a l o g o u s  a r e a s , l i k e  S i l e n t  

Valley R.F. Muthikkulam R,F, and Nelliamapthy R.F.

All  those four  areas  are  s i tuated in  an al t i tudinal

rangeof  800-900 m,  and with a  more or  less  s imilar

ecological c o n d i t i o n s ,  

t h a t  w h i l e  I d u k k i  a n d  Nel l iampathy are  s i tuated  s o u t h  

of the P a l g h a t  g a p  t h e  o t h e r  two are in t h e  n o r t h .  I n  

S u c h  a n  i n v e s t i g a t i o n  i n  d e t a i l  w a s  c a r r i e d  

I t  n e e d s  t o  b e  s t r e s s e d  there

spite of it, the flora in general are more or less same.

I t  i s  a l s o  w o r t h  m e n t i o n i n g   t h a t  a l l  t h e  t h r e e  a r e a s

o t h e r  t h a n  I d u k k i  w e r e  a l l  p r i s t i n e  e v e r g r e e n  f o r e s t s ,  

e n a b l i n g   m e a n i n g f u l  compar iss ions .

T h e  s i z e  o f  t h e  s a m p l i n g  p l o t s  w e r e  5 0  x  5 0  m  i n  

allthe areas and  were laid out based on the principle

of  species  are  curve  (Cain ,  e t  a l .1956) .  Al l  species

over  10 cm GBH were recorded



(a) Frequency This refers t o  t h e  d e g r e e  o f  d i s p e r s i o n

o f  i n d i v i d u a l  species in a n  a r e a  a n d  is 

u s u a l l y   e x p r e s s e d  i n  terms of p e r c e n t a g e

o c c u r r e n c e s .  I t  c a n  b e  c a l c u l a t e d  a s :  

% F r e q u e n c y :  N u m b e r  o f  q u a d r a t s  o f  
o c c u r r e n c e  o f  a species 

T o t a l  number o f  q u a d r a t s  
s t u d i e d  

x 100 ____________________________________

R e l a t i v e  Number o f  o c c u r r e n c e s  
Frequency: 
(R.F.) 

o f  t h e  s p e c i e s  

Number of  o c c u r r e n c e s  
o f  a l l  s p e c i e s  

--________________________________________________________________________________________________________________ x 1 0 0

(b)  D e n s i t y :  L i n e  f r e q u e n c y ,  t h i s  i s  a l s o  a n  e x p r e s s i o n  

o f  numerica1 strength o f   a  species a n d  

c a n  b e  c a l c u l a t e d  a s :  

D e n s i t y ,  T o t a l  number o f  i n d i v i d u a l s  
o f  2 s p e c i e s i n  a l l  
q u a d r a t s  

T o t a l -  number o f  q u a d r a t s  
s t u d i e d  

____________________________________________________________



CONDIT I O N  BEFORE CONSTRUCT I O N  OF DAM

knowledge o f  t h e  status o f  t h e  a n i m a l s  b e f o r e  

c o n s t r u c t i o n  i s  e s s e n t i a l f o r  d e s c r i b i n g  t h e  impact  

on a n i m a l s .

Two approaches were employed f o r  r e c o n s t r u c t i n g  

t h e  s t a t u s   o f  animals b e f o r e  c o n s t r u c t i o n  o f  t h e  dam. 

I n  t h e  f i r s t  a p p r o c h t h e  animels found a t p resen t  i n  

o t h e r  p a r t s  o f  t h e  P e r i y a r  catchment where s i m i l a r  type 

o f  f o r e s t  a n d  physiography occur were analysed and 

extrapolated t o  the s tudy  a rea .  I n  t h e  second a p p r o c h ,

aged s e t t l e r s  w e r e  i n t e r v i e w e d  and details those pre-  

v a i l e d  a t  t h a t  t i m e  gathered,  

T h e  f o r e s t  and phys iography o f  Thekkady. s i t u a t e d  

upstream Periyar i s  ve ry  much comparable to that of 

I d u k k i .  A s  f o r  a s  an imals  a r e  concerned t h i s  r e s e r v e  

has  en joyed  a p r o t e c t e d  a r e a  status s i n c e  about a 

c e n t u r y .  

most o f  t h e  w i l d  animals t y p i c a l  t o  t h i s  r e g i o n  e x i s t  

i n  a  relatively und i s tu rbed  s tage  (Na i r ,  e ta l . 1985 ) .  

Because o f  t h i s  reason good p o p u l a t i o n s  of  



R e l a t i v e  
D e n s i t y  : 
(R .D . ) '  

R e l a t i v e  
Gasal  A r e a :  
( R .B .A .) 

Number  o f  i n d i v i d u a l s  o f  
t h e  s p e c i e s  

Number o f  i n d i v i d u a l s  o f  
a l l  s p e c i e s  

X 100 

I t  i s  r e g a r d e d  a s  o n e  i n d e x  o f  d o m i n a n c e  

o f a s p e c i e s ,  H i g h e r  t h e  b a s a l  a r e a  

g r e a t e r is t h e  d o m i n a n c e .  It is m e a s u r e d  

T o t a l  b a s a l  a r e a  o f  t h e  
species 
,.-_- _.----- --*- X 

T o t a l  b a s a l  a r e a  o f  a l l  
species 

100 

ecological status o f  a s p e c i e s  w i t h  r e s p e c t  

t o  a  particular communi ty  s t r u c t u r e  c a n  b e  

obtained o n l y  b y  s y n t h e s i s i n g  t h e  p e r c e n -  

t a g e  v a l u e s  o f  R . F . ,  R , D .  a n d  R . B . A .  T h e s e  

t h r e e  v a l u e s  a d d e d  t o g e t h e r  g i v e  t h e  

Importance V a l u e  I n d e x  (IVI) b a s e d  on  w h i c h  

a n  a s s o c i a t i o n  is d e r i v e d .  Thus  t h e  I V I

2s such, g i v e s  t h e  t o t a l  p i c t u r e  o r  s o c i o -  

logical s t r u c t u r e  o f  a s p e c i e s  i n  a 

communi ty .
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There a r e  sizeable numbcr o f  elephents, gaur, s a m b a r

d e a r ,  b a r k i n g  d e e r ,  mouse d e e r ,  w i l d  p i g s ,  h a r e ,  b e a r ,

w i l d  d o g ,  p a n t h s r ,  t i g e r ,  b o n n e t  mnceque,  N i l g i r i  

L a n g u r  a n d  q i e n t  s q u i r r e l .  

I n  t h e  n i n e t e e n t h  c e n t u r y  most  o f  t h e  a r e a s  

around Idukki m i g h t  have b e e n  a c o n t i n u o u s  f o r e s t .  

B a r r i n g   t h e  e f f e c t  o f  smal l  scale shifting cultivation 

p r a c t i c e d   b y   h i l l m e n ,  there d o e s  n o t  seem t o  h a v e  b e e n  

considerable d i s t u r b a n c e  a t  that t ime. There w e r e  

o n l y  a  very few references a b o u t  t h e  s t a t u s  o f  a n i m a l s  

o f  t h e  a r e a  p r i o r  t o  t h e  c o n s t r u c t i o n  o f  t h e  d a m .

Ward and Connor  (1828) a n d B o u r d i l l o n  (1893): d e s c r i b e d  

t h i s  t r a c t .  

The human s e t t l e m e n t  i n  t h e  p r e s e n t  s u b m e r s i o n  

a r e a  s e e m s  t o  h e v e  o c c u r r e d  d u r i n g  t h e  t u r n  o f  t h e  

c e n t u r y .  T h e  s e t t l e r s  r e p o r t  t h a t  a t  t h a t  t ime o f  

colonisation, a n i m a l s  l i k e  e l e p h a n t s ;  g a u r , sambar, 

b a r k i n g  d e e r ,  w i l d  pig, b o n n e t  macaque, t i g e r ,  panther 

a n d  b e a r  h a v i n g  b e e n  present in t h e  s t u d y  a r e a .



VEGETATIONAL STUDIES

B a s e d  on the species enumeration studies the results 

o b t a i n e d  have been summarised in table 2, 3, 4 and 5. 
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T a b l e  2 

Tree enumerat i o n  

( I d u k k i )  

1. ti? 9.84 6.70 39 .00  57.54 

2 .  Mesua nagasarium 8.70 3.40 39 .OO 52.10 

3. P o l i y a l t h i a fragrans 

4. Litsea_ b o u r d i l l o n i i

5. 

6 .  

7. 

8. 

9. 

10 . 
11 .

12. 

1 8 .

9.42 

6.02 

4 .00

7.05 

7.95 

4 . 3 5

4.90 

3 .70

2 . 9 0

2 .90

5.32 

2 . 9 0

2 .90

4.64 

2.90 

2.65 

2 .80

2.08 

0.68 

2 .40 

2.80 

2 . 7 0

2 .40

2.80 

3.20 

1 .40

1 . 7 0

0.65 

1.70 

1 . 0 8

38 .OO 50 . 0 7

27 .OO 55.82 

27 .92 34.00 

26 .02 33.75 

22.05 32.40 

16.85 24 .00

16.20 23.80 

15.30 21 .40

14.14 19.84 

12.59 18 . 69

13.92 18.64 

11 .80 16.40 

13.77 17.32 

19.66 16 .OO 

12.02 16 .OO 

2.72 0.65 10.63 1 4 . 0 0
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19. 

20. 

21 .

22 .

2 3 .  

24.

25. 

2 6 .  

27 . 
28 .

29 .

30. 

31.

1.90 

1.90 

1.90 

1.90 

1.42 

1.42 

1.42 

0.95 

0.95 

0 .47

0.47 

0.47 

0.47 

1.40 

I .32 

0.78 

0.65 

0.78 

0.88

0 .34

0.47 

0.65 

0.70 

0.42 

0.12 

0.18

10.70 

10.56 

11 .02

10.97 

10.80 

9 .74

10.02 

8.52 

7.52 

3.13 

3.11 

2 .81 

1.75 

14.00 

13.78 

13.70 

13.52 

13 .OO 

12.04 

1 1  .78 

9.94 

9.12 

4.30 

4 .oo 

3.40 

2.40 
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l  

2. 

3. 

4 .

5 .  

6. 

7 .

8 .

9 .

10. 

11 .

12 .  

13 .  

I4 

15.  

16.  

17. 

9 . 9 0

9 . 9 5

0 . 9 5

9.55 

7.11 

8.06 

5 . 6 9

6.64 

3.79 

6.64 

4.74 

4.74 

3.32 

4.27 

1.90 

1.90 

1.90 

1.06 

1 2  . 9 3

0.53 

11 . 8 7

7 . 3 9

7 . 3 9

4.75 

6.60 

7.65 

5.28 

4 .22  

3 . 6 9

3.17 

3 . 6 9

2.37 

3,69 

1 . 8 5

32.30 

4 . 5 9

24.80 

2.27 

2.07 

0 .80

4.69 

1.26 

0 . 8 1

0 . 3 3

0.26 

0.34 

2.08 

0.25

1.60 

0.23 

0.26 

27.47 

26.28

24.09 

16.57 

16.25 

15.13 

14.50 

12.25 

12.25 

9 . 2 2

8.77 

8 . 5 7

5.87 

5 . 8 2

4.01 

contd .  . .
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1 8 .

19.  

20. 

21. 

22. 

23. 

24. 

25. 

26. 

27.  

28. 

29. 

30. 

31. 

32. 

1.90 

0.95 

1 .42 

1.42 

1.42 

0.95 

0.95 

0.95 

0.47 

0.95 

0.47 

0.47 

0.47 

0.47 

0.47 

1.06 

1.58

1 .06 

1 .06

0.79 

0.53 

1 .06 

0.90 

0.26 

0.53 

0.26 

0.26 

0.26 

0.26 

0.26 

0.12 

0.38 

0.36 

0.28 

0.08 

0 .FO 

0.21 

0.26 

1.36 

0.12 

0.66 

0.46 

0.42 

0 .21

0.14 

3.08 

2.89 

2.04 

2.76 

2.29 

2.26 

2.22

2.11 

2.09 

1 .60 

1.39  

1 . 1 9

1 . I5  

0.94 

0.87 

33. C a n a r i u m  s t r i c t u m  0.47 0.26  0.12 0.85 

3 4 .  Neolitsea zeylanica 0.47 0.26 0 .08 0 . 8 1

35. Euphoria longana 0.47 0.26 0 .05 0.78 



T a b l e  4

Tree enumeration 

(Nel1iampathy

- _  
j . L  9 Name o f  t h e  s p e c i e s  R e l a t i v e  Relative R e l a t i v e  
No. frequency d e n s i t y  B a s e l a r e a  

10.80 7 .36  40 . 8 0 58.96 Cullenia exarillata 

8.75 6.43 9 . 20 24.38

7.40 3.80 12.20 23.40 

7.40 o . 8 5 14.75 2 3 . 0 0

7 . 4 0  0 . 9 0  14.70 23 . 0 0



3 

1 . 9 0

1.42 

1.42 

1.42 

1 . 4 2

0.95 

0.95 

0.95 

0.95 

0.47 

0 .47 

0.47 

0.47 

0.47  

0.47 

0.47 

0.47 

4 

0.45 

1.65 

1.00 

1 .60 

0.80 

0.60 

3 .OO 

2.00

1 .00
0.38 

0 .35 

0 .20 

0.20 

0 .18

0.12 

0 .10

0.12 

5 6 

16  .45  18.80 

15.53 1 8 .60

14.58 17.00

13.98 17  .00

14.18  16.40 

10.45 1 2  .00
7.85 1 1.80

4.85 7.80 

5.05 7 .00

5.95 6.80 

5 .18  6 . 0 0

4.73 5.40 

4.73 5 .40

2.35 3 .oo 
1.81 2.40 

1.31 1 .88

0.81 1 - 4 0  
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T a b l e  5 

T r e e  e n u m e r a t i o n  

M u t h i k k u l a m  

9.60 

9.95 

9.40 

6 .OO 

7 -07 

7.70 

6 .05 

4.45 

6.40 

4 .60 

7 .80 

3 -40 

4.40 

3.40 

4 .6O 

3.17 

39.70 

36 .00

1 5  .00 

20 .00

18.60 

19 .74  

15.55 

19.68 

55.90

50.75

32.20

31.40

3 0.07

29.84

2 8 .41

27.30 

9 .  E u o n y m o u sc r e n u l a t u s  4 .80 0.16  21.76 26.72 

1 0 .  Dysoxylum f i c i f o r m e  7 .85 1 .58 15.29  24.72 

11. Hydnocarpus alpina 4.74  2.42  15.84  23.00 

1 2 .  C r y p t o c a r y as t o c k s i i  4.74 0.88 17.28 22.90 

13. P h o e b e ianceolata 3.32  1.40  17.00 21.80 

1 4 .  M y r i s t i c adactylodes 3.32 1 .64 16.32 21.46 

1 5 .  P e r s e a  r n a c r a n t h a  1.90 4.60 14.52  21.22 



18. 

1 9 .

2 0 .  

21. 

22.  

23.  

24. 

2 5 .  

2 6 .  

27. 

28.

2 9 .  

3 0 .  

31. 

32. 

3 3 .  

3 4 5 6 

0.95 1.37 18.43 20.76 

0.95 1.42 17.75 20.12 

I .90 0.30 17.80 20.00

1.90 0.85 13.25 16.00 

1.42 1.06 13.60 16.08 

1.42 0.66 10.42 12.50 

1.42 1.88 12 .oo 
0.95 1 .06 9.79 11.80 

0.95 0.80 9.95 11.70 

0.45 1.20 8.73 10.38 

0.95 0.88 7.61 9.44 

0.95 0.64 7.65 9.24 

0.47 0.16 5.75 6.38 

0.47 0.18 3.75 4.40 

0.47 0.16 3.69 4.32 

0 .47 0.12 3.35 3.94 
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Ev idences  o f  a n i m a l s  were  r e c o r d e d  f r o m  t h e  sample  

p l o t s .  The d e n s i t y  o f  a n i m a l s  were  t o o  l o w  t o  e s t i m a t e  

t h e  p o p u l a t i o n  b y  t h i s  method. The r e s u l t s  a r e  shown i n  

T a b l e  6. E l e p h a n t s  w e r e  p r e s e n t  i n  a l m o s t  t h r o u g h o u t  t h e  

s t u d y  a rea .  An ima ls  l i k e  sambar, w i l d  p i g s ,  w i l d  dogs, 

h a r e ,  p o r c u p i n e ,  barking d e e r  and mouse d e e r  t h o u g h  n o t  

r e a d i l y  s i g h t e d  w e r e  p r e s e n t  i n  many p l o t s  as  i n d i c a t e d  

b y  p e l l e t s  and f o o t  p r i n t s .  There  was n o  sign o f  a n i m a l s  

l i k e  g a u r ,  b e a r ,  t i g e r  and p a n t h e r  f r o m  t h e  s t u d y  a rea .  

E LEPHA NTS 

E l e p h a n t  i s  t h e  l a r g e s t  herbivore inhabiting the 

a rea .  T h i s  is a l s o  one o f  theanimals l i k e l y  t o  b e  mos t  

a f f e c t e d  when h a b i t a t  i s  d i s t u r b e d  T h e  . e l e p h a n t s  w e r e  

so much a f f e c t e d  because:  

(a) t h e  a n i m a l s  move about sevral k i l o m e t e r s  _.. 
i n  s e a r c h  o f  f o d d e r  and w a t e r  i n  a day. C r e a t i o n  o f  a 

l a k e  c o u l d  make t h i s  movement d i f f i c u l t .  

access  t o  f o r e s t  w o u l d  n a t u r a l l y  (b) i n c r e a s e d  

l e a d  to a n  i n c r e a s e  

f o r  t u s k .  

n t h e  d e s t r u c t i o n  o f  e l e p h a n t s  
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Plate 9. A small group of elephants at Idukki. 

Plate 10 Part of a herd of elephants approaching water. 



.. . 
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Plate 11. Same elephants entering deeper water 

Plate 12. Bonnet macaque, the only primate of the study area. 



: 4 3  : 

The f o l l o w i n g  a s p e c t s  we re  i n v e s t i g a t e d :  

i. whether t h e r e  has been  f r a g m e n t a t i o n  o f  

h a b i t a t  as f a r  as  e l e p h a n t s  w e r e  c o n s i d e r e d .  

ii.      w h e t h e r  t h e  p o p u l a t i o n  p a r a m e t e r s  l i k e  h e r d  

c o m p o s i t i o n ,  s e x  r a t i o  a n d  g r o u p  f r e q u e n c y  

were comparab le  t o  t h a t  o f  h e r d s  i n  o t h e r  

p o p u l a t i o n .  

i i i .  t o  document t h e  movement p a t t e r s  o f  e l e p h a n t s .  

The l o c a t i o n  o f  t h e  e l e p h a n t  h e r d s  sighted is 

shown i n  F i g .  8.  The e l e p h a n t s  s e e m  t o  move a l l  o v e r  

t h o u g h  o b s e r v a t i o n s  a r e  l i m i t e d  t o  t h e  w e s t e r n  p o r t i o n s .  

The sample  p l o t s  l o c a t e d  i n  t h e  e a s t e r n  p o r t i o n  a l s o  had 

s i g n  o f  e lephant 's p resence .  

The e l e p h a n t s  d o  n o t  have  v e r y  v a s t  a r e a s  f o r  

movement. The h a b i t a t i o n s  e t a r t  a t  l e s s  t h a n  t e n  

k i l o m e t e r s  f r o m  t h e  s t u d y  a r e a  o n  t h e  w e s t e r n  s i d e .  

The c u l t i v a t i o n  o n  n o r t h e r n  s i d e  and the Ka l yana thandu  

h i l l  c h a i n  r e s t r i c t  t h e  movement o f  e l e p h a n t s .  O n  t h e  

south e a s t e r n  s i d e  c u l t i v a t i o n s  and h a b i t a t i o n s  b l o c k  

t h e  movement o f  e l e p h a n t s .  The re  a re  o n l y  a b o u t  a few 

k i l o m e t e r s  o f  c o n t i n u o u s  f o r e s t  a v a i l a b l e  s o u t h  o f  



. 
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T h t  number o f  e l e p h a n t s  i n  g r o u p s  sightcd v a r i e d  

f r o m  one t o  f i f t e e n .  T h e  f r e q u e n c y  d i s t r i b u t i o n  o f  

g r o u p s  s i g h t e d  i s  shown i n  f i g .  10. 

f r o m  J a n u a r y  1985 t o  J a n u a r y  1904 a t o t a l  o f  321 i n d i -  

v i d u a l s  i n  1 0 8  h e r d s  were s i g h t e d .  T h e s e  s i g h t i n g s  

D u r i n g  t h e  p e r i o d -  

i n c l u d e  r e p e a t e d  s i g h t i n g s  o f t h e  h e r d s  i n  t h e  area.  

T h e  e l e p h a n t  p o p u l a t i o n  o f  t h e  r e s e r v e  is e s t i m a t e d  t o  

b e  a r o u n d  7 5 .  Out o f  3 2 1  e l e v e n  (10.2%) were s o l i t a r y  

i n d i v i d u a l s .  G r o u p s  e x c e e d i n g  1 5  i n d i v i d u a l s  were rare. 

The majority o f  t h e  h e r d s  had  l e s s  t h a n  I 0  i n d i v i d u a l s  i n  

the g r o u p  ( p l a t e s  9 t o  11). 

c o n t a i n i n g  18, 19  or 20 i n d i v i d u a l s  w e r e  composed o f  

s m a l l e r  u n i t s  g r a z i n g  i n  n e a r b y  a reas .  

Larger g r o u p s  like t h e  ones 

T h e  f r e q u e n c y  d i s t r i b u t i o n  o f  e l e p h a n t s  s i g h t e d  i n  

the f i v e  a r e a s  w e r e  e x a m i n e d  f o r  t h e i r  s i m i l a r i t y  (Table 7). 

T h e s e  f i v e  r e g i o n s  w e r e  a r o u n d  M e e n m u t t y ,  K a l a m k a m a t h y ,  . ,.. 

M a r u t h u m k a n a m P y n a v u a n d Idukki. 

showed  s i m i l a r i t y  i n  t h e  t h r e e  r e g i o n s  M e e n m u t t y ,

. .  

The  d i s t r i b u t i o n
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Fig. 9 Habitat continuity for larger mammals.i:.ihabitations , = =  reservoir 
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Kalamkamathy a n d  Maruthumkanam f o r  w h i c h  suffi c i e n t  d a t a  

were a v a i l a b l e  (Fig. 11). T h i s  i n d i c a t e s  t h a t  one and  

t h e  s a m e  h e r d s  move over a l l  t h e s e  a r e a s .  

The e l e p h a n t s  w e r e  c l a s s i f i e d  a s  c a l v e s  ( l e s s  t h a n  

1 4  m o n t h s  a g e ) ,  J u v e n i l e s  ( 1 4  t o  4 0  m o n t h s )  s u b a d u l t s  

( 4 0  m o n t h s  t o  1 5  y e a r s  i n  t h e  c a s e  o f  fema1es a n d  40 

m o n t h s  t o  1 2  y e a r s  i n  t h e  c a s e  o f  m a l e s  a s  w a s  d o n c  b y  

Eisenberg a n d  L o c k h a r t  ( 1 9 7 2 ) .  A t o t a l  o f  3 2 1  individuals 

i n  108 h e r d s  w e r e  o b s e r v e d  i n  all at  t h e  s t u d y  a r e a .  Ou t  

o f  t h e s e ,  t h e  m a l e s  c o n s t i t u t e d  o n l y  three i n d i v i d u a l s  

(0.93%). 

categories were n o t  o b s e r v e d .  Among t h e  f e m a l e  e l e p h a n t s  

there were 305 a d u l t s  a n d  e i g h t  s u b e d u l t s  (95.0%) a n d  

O.25% r e s p e c t i v e l y ) .  F i v e  young o n e s  (1.55%) c o u l d  n o t  

b e  s e x e d  a c c u r a t e l y  (Fig, 1 2 ) .  D e t a i l s  o f  clephant h e r d  

c o m p o s i t i o n  a r e  shown i n T a b l e 8.  

Male  e l e p h a n t s  i n  t h e  s u b a d u l t  o r  j u v e n i l e  

A  d i s t r i b u t i o n  o f  t h e  elephant d u n g  s i z e  a l s o  

showed 2 s i m i l a r  p a t t e r n .  There were o n l y  few i n d i v i -  

duals i n  t h e  s m a l l e s t  s i z e  t a t e g o r y  ( F i g .  13). Plates 

9 t o  11 show two  o f  the  f r equen t ly  seen  he rds .  

D u r i n g  t h e  course o f  t h e  s t u d y  two  different adult 

t u s k e r s  c o u l d  b e  i d e n t i f i e d .  One o f  them h a d a s y m m e t r i c  

t u s k s  w i t h  o n e  t u s k  i n  rudimentary f o r m  ( P l a t e 8) .  T h e s e  

elephants were s i g h t e d  at M a r u t h u m k a n a m  a n d  K o d a y u r u t t y .  



T a b l e  8

Herd c o m p o s i t i o n  o f  e l e p h a n t s  s i g h t e d  

_I .-I--. - I..-----. -----__I-- 

S l .  F e m a l e s  M a l e s  G a t e  P l a c e  T o t a l  
Young adults a d u l t

I 2 3 4 5 6 7 8 9 10 

1 04.01.83 Kalamkamathy 1 1

2 31.01.83 DO. 4 4 

3 34.02.83 Do. 1 1 

4 19.02.83 Meenmutty 3 3 

5 22.02.83 D O .  3 3 

6 27.02.83 U l u p u n i  2 

7 28.02.83 Do. 1 1 

8 28.02.83 Meenmutty 2 2 

9 01.03.83 Kelamkamathy 2 2 

N o .
young adults adults 

- - - - - - - - - - - - - - - _ _ - T - - - - - - - - - - - - - - -  

-- ~ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

10 01.03.83 Meenmutty I 

1 1  03.03.83 Kalamkamathy 3 3 

1 2  04.03.83 Nellikkappara 3 3 

13 05.03.83 Maruthumkanam 3 3 

14  09.03.83 Cheri 2 

1 5  09.03.83 K o d a y u r u t t y  2 1 1 

16  21.03.83 Meenmutty 28 

1 7  21.03 . 8 3  Meenmutty 15 1 14 
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fig. 11 Similarity of e l e p h a n t  groups s igh ted  
in different p a r t s .  
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-----------_-_-.-~ .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ------------ 
1 2 3 4 5 6 7 8 9 10- - - - _ _ _ _ - - - _ _ _ _ _ _ _ _ _ - - - - - - - - - - - - - - - -  
42 05.05.83 Manjakuzhithandu 3 3 

43 05.05.83 Vellappara 5 5 

44 06.05 .83 Maruthurnkanam 3 

45 06.05.83 Vellppara:  5 5 

46 09.05.83 Kalamkamathy 20 20 

47 11.05.83 Maruthumkanam 3 3 

4 8 11.05.83 Manjakuzhithandu 3 

49 20.05.83 Kalamkamathy 7 7 

50 20.05.83 Maruthumkanam 3 3 

51 21.05.83 Kalamkamathy 7 7 

52 23.05.83 Vellppaara 2 2 

53 06.06.83 Kalamkamathy 2 2 

54 10.06.83 M a r u t h u m k a m a 10 

55 10.06.83 Maruthumkanam 7 7 

56 10.06.83 M a r u t h u m k a n a m 1 

57 13.06.83 Manjekuzhithandu 7 7 

58 14.06.83 D o . 4 4 

59 21 .06.83 Meenmutty 3 3 

60 21.06.83 Kodayurutty 1 1 

61 22.06.83 M e e n m u t t y 1 

62 22.06.83 Do r 3 3 

63 22.06.83 Kodayurutty 3 3 

64 23.06.83 Do. 1 

65 27.06.83 D o . 14 1 13 

contd.. 
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The movements o f  few h e r d s o f  e lephan ts  were 

recorded. 

a f e w  d a y s  They remained i n  an area for one o r  two 

d a y s  a n d m o v e daway t o  adjacent a r e a s  T h e  route taken  

by one of t h e  herds i s  shown i n  Fig.  14. 

M o s t  o f  t h e  herds c o u l d  be t r a c k e d  o n l y  f o r  

OTHER ANIMALS

There were o n l y  two s i g h t i n g s  o f  sambar. Evidence 

of this barkingdeer, ha re  and w i l d  boa r  were ob ta ined  

from the  sample  p l o t s .  On a few occass ions  w i l d  p i g s  

were sighted in many areas t h e r e  were abundant s i g n s  

o f  m o r e .

C a r n i v o r e s

T h e  m a i n  c a r n i v o r e s  no ted  were j a c k a l  and t h e  w i l d  

dog. Jackals were observed on  a few occass ions.  There 

were onlv i n d i r e c t  ev idence o f  w i l d  dogs. There were 

s e v e r a l   c a s e s  o f  w i l d  dogs a t t a c k i n g  domest ic  goats  and 

c a t t l e.  T i g e r  a n d  l e o p a r d  were n o t  sighted. 
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P r i m a t e s

B o n n e t  m a c a q u e  was  t h e  o n l y  primate s e e n .  T r o u p e  

o f  t h i s  a n i m a l s  w e r e  s i g h t e d  a t  Meennutty, Kalamkamathy 

a n d  n e a r  t h e  B u t t e r f l y  v a l u e Chamber ( B V C ) .  T h e  troupe 

s i z e  and o t h e r  d e t a i l s  o f  t h e  monkeys o f  the B V C  r e g i o n  

w a s  e x a m i n e d  i n  more d e t a i l .  T h e  troup size v a r i e d  f r o m

f e w  i n d i v i d u a l s  u p  t o  a b o u t  4 0  individuals. T h e  d i s t r i -  

b u t i o n  o f  t h e  t r o u p e  s i z e  o f  t h e  monkeys s i g h t e d  i s  s h o w n

i n  F i g .  15 .  T h e  r a n g e  o f  t h e  monkeys w a s  l i m i t e d  t o  

few s q .  kms. a r o u n d  t h e  r e g i o n .  T h e  a n i m a l s  a l s o

i n d u l g e d  i n  a g r e a t  d e a l  o f  c r o p  r a i d i n g .  T r o u p e  o f

b o n n e t  m a c a q u e s  s e e n  i n s i d e  t h e  f o r e s t  were c o m p a r a t i v e l y

more  s h y .  T h e i r  t r o u p e  s i z e  w a s  a l s o  s m a l l e r .  

HABITAT QUALITY 

T h o  a v a i l a b i l i t y  o f  f o d d e r  a n d  w a t e r  i n  t h e  g r i d s  

i s  shown i n  F i g .  16. T h e  o c c u r r e n c e  o f  e l e p h a n t s  w e r e

a l s o  p l o t t e d  o n  the same map a n d  r e l a t i o n  b e t w e e n  t h e

t w o  e x a m i n e d .  Water is a v a i l a b l e  t h r o u g h o u t  t h e  year i n  

a r e a s  n e a r  t h e  l a k e .  T h e  t o p s  o f  r i d g e s  d o  n o t  h a v e  w a t e r

i n  t h e  d r y  s e a s o n .  However,  b o t h  t h e s e  regions s u p p o r t

l u s h  g r a s s  g r o w t h .  E l e p h a n t s  w e r e  s e e n  t o  u s e  b o t h  

t h e s e  h a b i t a t s .  



SECONDARY IMPACTS 

The r e g i o n  has unde rgone  many changes after t h e  

completion o f  t h e  p r o j e c t .  These c a n n o t  b e  directly 

attributed t o  t h e  b l o c k i n g  o f  t h e  r i v e r  o r  impound ing  

water. Some o f  t h e s e  a r e  human s e t t l e m e n t s ,  f i r e ,  

c a t t l e g r a z i n g ,  e s t a b l i s h m e n t  o f  p l a n t a t i o n s  end emer-

gence o f  a township i n  t h e  a rea .  

increased accessibility of  t h e  a rea .  

These were  due t o  t h e

F i r e  i s  n o t  a new e n t r e n t  t o  t h i s  r e g i o n

S h i f t i n g  cultivators and c a t t l e g r a z e r s  s e t  f i r e  to. 

t h e  forest and t h e  g r a s s l a n d s .  Increased habitation 

a n d  a c c e s s i b i l i t y  had  made  f i r e  a n  a n n u a l  phenomenon, 

R e g e n e r a t i o n  o f  t r e e s  were found to be severaly af fected

d u e  to f i r e .  B u r n i n g  o f  grass lands with Eucalyptus

plantations a r e  a l s o  o f  common occurrence. 

As i n  t h e  case o f  o t h e r  places near forest, people

i n  t h e  s t u d y  a rea  g a t h e r  t h e  f u e l w o o d  f o r  c o o k i n g  f r o m  

t h e forest. The c o n s t r u c t i o n  o f  l a r g e  n u m b e r  o f  q u a r t e r s

tea shops etc.  have put  a h igh demand o n  f u e l .  Many
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p e r s o n s  are engaged  i n  c o l l e c t i o n  and  sale o f  f u e l  wood.

As a result of t h i s ,  t r ee  d e n s i t y  h a s  been  gradual : :  

r educed  a r o u n d   t h e  h a b i t a t i o n s .  

T h e  s t u d y  a r e a  h a s  f l e w  h i l l m e n  s e t t l e m e n t s .  T r a d i -  

t i o n a l l y  t h e y  p r a c t i c e d  s h i f t i n g  c u l t i v a t i o n .  Displacement 

h a s  a f f e c t e d  those p e o p l e  much  more  t h a n  t h e  settlers. 

M a n y o f  thc displaced t r i b a l s  settled down i n  nea rby  

f o r e s t  a r e a s  r a t h e r  t h a n  g o i n g  t o  o t h e r  r e g i o n s .  , 

R e s e t t l e m e n t

P e r s o n s  e v i c t e d  from t h e  s u b m e r s i o n  a r e a  were p a i d

compensation. 

20 t o  30 km distance from the project arcs. Many persons

were r e p o r t e d  t o  have m i g r a t e d  t o  f o r e s t  a r e a s  a b o v e  t h e  

maximum water level and settled there. Many of the workers

Most of these people moved and settled within

who came i n  f o r  t h e  c o n s t r u c t i o n  w o r k  a l s o  e n c r o a c h e d

forest a n d  s t a y e d  o v e r .  

D u r i n g  t h e  l a t e r  p h a s e s ,  t h e  i s s u e  o f  r e s e t t i n g

a f f e c t e d  p e r s o n s  became a much more s e r i o u s  p r o b l e m .

T h i s  w a s  b e c a u s e  o f  t h e i r  o r g a n i z a t i o n a l  strength a n d

p o l i t i c a l  b a c k i n g .  T h e y  were a b l e  t o  e x t r a c t  substan- 

t i a l  compensa t ion  f r o m  t h e  government .  I n  a d d i t i o n ,  



a r r a n g e m e n t s  h a d   t o  b e  m a d e  t o  r e s e t t l e  t h e m  i n  t h e  p l a c e

o f  t h e i r  c h o i c e .  T h e  p l a c e  c h o s e n  w a s  a d j a c e n t  t o  t h e  

d e v e l o p i n g  t o w n s h i p  a n d c i v i l  s t a t i o n .  Abou t  200 h a .  o f  

f o r e s t  had  b e e n c l e a r e d f o r  t h i s  p u r p o s e  b e t w e e n  Pynavu 

and  C h e r u t h o n i .  

A d e c i s i o n  t o  p u t  u p  t h e  headquarters o f  t h e  I d u k k i  

T h e  p o s s i -  d i s t r i c t  a t  Pynavu  had  b e e n  taken ( P l a t e  13). 

b i l i t y  o f  making use o f  t h e  b u i l d i n g s  c o n s t r u c t e d  i n  

connection w i t h  t h e  I d u k k i  p r o j e c t  is  reported t o  have 

b e e n  one o f  t h e  r e a s o n s  f o r  c h o o s i n g  Pynavu. T h i s  d e c i s i o n  

had a far  reaching effect o n  t h e  environment o f  t h i s  r e g i o n  

compared t o  a l l  o t h e r  a c t i v i t i e s  d o n e  i n  r e c e n t  t i m c s .  

T h e  p e o p l e  f r o m  t h e  s u b m e r s i o n  a r e a  o f  I d u k k i  s t a g e  11 a n d

1 1 1  a r e  a l s o  planned t o  b e  r e s e t t l e d  n e a r   t h e  c i v i l  s t e t i o n  

( P l a t e 1 4 ) .  

o f f i c e s  a n d l i v i n g  q u a r t e r s  a r o u n d  t h e  c i v i l  station is i n  

p r o g r e s s .  A s  a  r e s u l t  o f  a l l  t h e s e  a c t i v i t i e s ,  a break 

i n  the f o r e s t  c o n t i n u i t y  b e t w e e n  Pynavu a n d Cheruthoni 

w o u l d  o c c u r .  

Work i n  c o n n e c t i o n  w i t h  p u t t i n g  u p  o f  more  
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Encrochement of f o r e s t  i n  t h e  v i c i n i t y  o f  t h e

p r o j e c t  a r e a  c o n t i n u e s  u n a b a t e d .  The  e n c r o c h m e n t  c u l t i -

v a t e   p a d d y ,  t a p i o c a ,  g i n g e r ,  t u r m e r i c ,  c o f f e e ,  c o l o c a s i a ,

sugarcane, p l a n t a i n ,  arecanut, c o c o n u t ,  pepper a n d  lemon 

g r a s s .  P l a t e s  1 4  a n d  15 show s u c h  a r e a s .  They  gradually 

a n n e x  parts of a d j o i n i n g  f o r e s t  t o  their cultivation by

s h i f t i n g  t h e  t e m p o r a r y  bounderies a n d  t r e n c h e s  .

I d u k k i  -  W i l d l i f e  sanctury 

The catchment arms of m o s t  o f  the river valley

p r o j e c t s  i n  K e r a l a  a r e  declared as wildlife sanctuaries. 

I n  the c a s e   o f  I d u k k i  a l s o  t h e  a r e a  b e t w e e n  t h e  t w o  a r m s

of t h e  r e s e r v o i r  w e r e  d e c l a r e d  a s  a  w i l d l i f e  s a n c t u a r y ,  

wide n o t i f i c a t i o n  no.7898/FM3/76 AD dated 9 . 2 . 7 6 .

Agriculture ( F o r e s t  Misc.) of Government of Kerala. But

a c t i v i t i e s   i n  c o n n e c t i o n  w i t h  protection of the a n i m a l s

a r e  yet t o  s t a r t .  

ENVIRONMENTAL IMPACT STATEMENT

The environmentel i m p a c t  on  12  types o f  a c t i v i t i e s

pertaining t o  t h e  v e g e t a t i o n  a n d  w i l d  a n i m a l s  were 

examined. Values of -1.0, -0.5, 0.0, + 0.5 or-1.0 were

a s s i g n e d  t o  t h e s e  a c c o r d i n g  t o  t h e  n a t u r e  o f  t h e i r  i m p a c t .
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The a c t i v i t i e s  c h o s e n  a n d  values a s s i g n e d  a r e  t a b u l a t e d  i n  

t a b l e 9.  A t o t a l  o f  4 activities were f o u n d  t o  h a v e   h a r m

full effects 4 beneficial acts were i d e n t i f i e d .  One 

partially h a r m f u l  a n d  t w o  p a r t i a l l y  b e n e f i c i a l  a s p e c t s

w e r e  a l s o  i d e n t i f i e d .  

T a b l e  9 

E n v i r o n m e n t e l  i m p a c t  values a s s i g n e d  t o  t h e p a r a m e t e r s
c o n s i d e r e d  
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DISCUSSION

T h e  I d u k k i  region r e m a i n e d  a s  a r e l a t i v e l y  u n d i s t u r b e d  

s t a t e  t i l l  t h e  beginning o f  t h e  c e n t u r y .  L a r g e  s c a l e  f o r e s t  

o c c u p a t i o n ,  f o r  c u l t i v a t i o n  e n d  s e t t l e m e n t  o c c u r r e d  d u r i n g  

t h e  l a t e  f o r t i e s ,  T h e r e  were many v i l l a g e s  i n  t h e  submersion 

a r e a  o f  t h e  Idukki p r o j e c t .  T h e  d i s t u r b a n c e  t o  w i l d  a n i m a l s  

of the r e g i o n  e x i s t e d  e v e n  b e f o r e  c o n s t r u c t i o n  o f  t h e  p r o j e c t .  

But  a t  that time a l l  t h e  a n i m a l s  c h a r a c t e r e s t i c  o f  t h i s  f o r e s t  

t y p e  t h a t  e x i s t e d  i n  t h e  s t u d y  area were r e p o r t e d  t o  h a v e  

b e e n  p r e s e n t .  M a n y  s p e c i e s  o f  larger mammals l i k e  t h e  

g a u r ,  b e a r ,  tiger; p a n t h e r  were e x t e r m i n a t e d  d u r i n g  t h e  

c o n s t r u c t i o n  p e r i o d  o f  t h e  dams. T h i s - w a s  n o t  b e c a u s e  of 

a c t i v i t i e s  i n  c o n n e c t i o n  w i t h  t h e  p r o j e c t  a lone ,  The r o l e  

p l a y e d  b y  t h e  s p r e a d i n g  e n c r o a c h m e n t s  a r o u n d  t h e  p r o j e c t  

a rea  a l s o  p l a y e d  a n  equally important role i n  t h e  d e s t r u -  

c t i o n  o f  f o r e s t  a n d  d e c i m a t i o n  o f  w i l d l i f e ,  

VEGETATION 

F r o m  t h e  t a b l e s  2, 3, 4 and 5 it is clear that the 

f o r e s t s  i n  I d a k k i  have u n d e r g o n e  maximum d i s t r u b a n c e s  

leading t o  p o v e r t y  i n  s p e c i e s  r i c h n e s s .  While o n l y  31 

g e n e r a  a n d  174 species could b e  r e c o r d e d  i n  I d u k k i  t h e  

c o r r e s p o n d i n g  f i g u r e s  a r e  3 5 / 3 2 5  i n  S i l e n t  V a l l e y ;  3 3 / 2 9 7  

i n  Muth ikku lam a n d  3 4 / 3 7 9  i n  Nelliampathy, 
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S e c o n d l y ,  C u l l e n i a - P a l a q u i m  a s s o c i a t i o n  h a s  b e e n  

f o u n d  t o  b e  the  d o m i n a n t  a n d  c o d o m i n a n t  i n  a l l  t h e  t h r e e  

a r e a s ,  i n  I d u k k i  i t  i s  f e a t u r e d  b y  t h e  a s s o c i a t i o n  o f  

t h e  back  g r o u n d  i n d i c a t i n g  t h a t  t h i s  s p e c i e s  w o u l d  h a v e  

b e e n  h e a v i l y  e x p l o i t e d  d u r i n g  t h e  p a s t .  

Thirdly, no species i n  I d u k k i  h a s  a t t a i n e d  a girth 

of over  210 cm while  in   a l l  o ther  places  t rees  of  upto 300 cm

g i r t h  a r e  e n c o u n t e r e d ,  T h i s  s u g g e s t s  t h e  p o i n t  t h a t  a l l t h e

big t r ees  were removed f r o m  I d u k k i  e i t h e r  p r i o r  t o  o r  during 

t h e  c o n s t r u c t i o n  o f  t h e  r e s e r v o i r .  

T h e h i s t o g r a m  s h o w i n g  t h e  f r e q u e n c y  o f  t h e  g i r t h

c l a s s e s  a n d  t h e  s p e c i e s  a r e a  c u r v e  f r o m  t h e  f o u r  e v e r g r e e n  

s i t e s  a r e  g i v e n  i n  F i g .  1 8 .  

S t u d i e s  a l o n g  s i m i l a r  l i n e s  were a l s o  carried o u t  i n

d i f f e r e n t  p a r t s  of t h e  w o r l d  ( R i c h a r d s ,  1952)  a n d  C o u s e n s

(1951 & 58) f o r  M a l a y a ,  A s h t o n  (1964) and Bruning 1968 f o r  

Brunei a n d S a r a w a k  r e s p e c t i v e l y .  K n i g h t  (1975) f o r  Panama, 

R o l l e t  ( 1 9 6 9  &  74) fo r  Venezuelan Guyana and  Cameroon 

r e s p e c t i v e l y  a n d  F i t i k a n  a n d  K1inge  (1975)  f o r  Amazon ia )  .

(1983, Personal c o m m u n i c a t i o n )  . P a s c a l  who c o n d u c t e d  

detailed investigations i n  A t t a p p a d y  R . F .  adjacent t o  



S i l e n t  Valley had also o b t a i n e d  a  s i m i l a r  figure viz.,

3 2  s p e c i e s  a n d  303 i n d i v i d u a l s  i n  a n  a r e a  o f  2000 m  . 

T h e  figures f o r  t r o p i c a l  Amazonia  i n  a n  a r e a  o f  2500 rn 

s h o w s  4 2  s p e c i e s  i n c l u d i n g  c l i m b e r s .  

2 

2 

T h u s  i t  i s  c o n c l u s i v e l y  p r o v e d  t h a t  I d u k k i  i s  o n e  

of  t h e  h i g h l y  d i s t u r b e d  ecosystems i n  c o n t r a s t  t o  t h e  r e s t ; .   

ELEPHANTS

A n  a n a l y s i s  of t h e  d i s t r i b u t i o n  o f  g r o u p  s i z e s  s i g h t e d 

r e v e a l  a clear p e c u l i a r i t y  o f  t h e  e l e p h a n t  p o p u l a t i o n  o f  

I d u k k i .  I n  u n d i s t u r b e d  p o p u l a t i o n s  h e r d  s i z e s  g o u p  t o 3 0   

o r  more  i n d i v i d u a l s .  The  I d u k k i  p a t t e r n  o f  s m a l l e r  h e r d s  

c h a r a c t e r i s t i c  o f  a  p o p u l a t i o n  t h a t  i s  h i g h l y  d i s t u r b e d .  

f i g .1 0 c o m p a r e s  t h e  d i s t r i b u t i o n  i n  two r e l a t i v e l y  un-  

d i s t u r b e d  populations with t h a t  o f  I d u k k i .  

L o c k h a r t  (1972) r e p o r t e d  a  p a t t e r n  s i m i l a r  t o  t h a t  o f  

E i s e n b e r g  and 

I d u k k i  i n  e l e p h a n t  populations of Sri Lanka, 

T h e  h e r d  c o m p o s i t i o n  and sex ratio of elephants of 

T h e  s e x  r a t i o  i s  I d u k k i  a l s o  s h o w  s e v e r a l  p e c u l a r i t i e s .  

v e r y  much d i f f e r e n t  f r o m  1:1 r o u n d  i n  h e a l t h y  p o p u l a t i o n s .  

The number  of  a d u l t  male elephants in the population is

v e r y  l o w  a t  I d u k k i .  T h e  proportion of young o n e s  i n  t h e  



population is also v e r y  low (F ig .  12) .  These facts 

i n d i c a t e  t h a t  t h e  e l e p h a n t  p o p u l a t i o n  a t  I d u k k i  i s  i n  8  

state o f  d e c l i n e .  

A total o f  a b o u t  5 0 - 7 5  e l e p h a n t s  P o u n d  t o  b e  

in habitating t h e  a r e a .  

in a d a y  g r a z i n g  i n  a d j a c e n t  areas. 

r e s e r v o i r  a t  m a n y  p l a c e s  is  a  b a r r i e r ,  t h e  e l e p h a n t s  s e e n  

t o  c r o s s  a t  n a r r o w  p o i n t s  a n d  go  t o  a l m o s t  a l l  p a r t s  o f  

As many a s  25 elephants were counted 

E v e n  t h o u g h  t h e  

t h e  r e s e r v e .  T h e  e l e p h a n t  h e r d s  o b s e r v e d  were found to 

s p e n d  most of t h e  time f e e d i n g .  

I n c r e a s e d  a c c e s s i b i l i t y  a n d  h u m a n  p r e s e n c e  d e p r i v i n g  

the animals  of  their  habi ta t  br ing in  cer ta in  other  kind of  

d i s t u r b a n c e s  a l s o .  T h e  f o l l o w i n g  e x e m p l e  o f  a  h e r d  

o b s e r v e d  n e a r  t h e  r o a d  f r o m  1 6 : 1 5  h o u r s  t o  1 8 . 0 0  o n

9.11.1983 show t h e  e x t e n t  o f  s u c h  disturbance. 

16: 1 5  E l e p h a n t s  f e e d i n g .

16:  38 A j e e p  p a s s i n g  a l o n g  t h e  r o a d  s t o p p e d  

t o  w a t c h  t h e  e l e p h a n t s .  

: 39 Bus passed Did n o t  stop. 

44  A j e e p  passed. 

: 5 2  A bus p a s s e d ,  



r 53 A j e e p  came and h a l t e d  on t h e  r o a d  t o  

wa tch  t h e  e lephants .  Peop le  i n  t h e  j e e p  

s t a r t e d  s h o u t i n g  t o  a t t r a c t  t h e  e l ephan t ' s

a t t e n t i o n .  

: 55 E lephants  s topped f eed ing  due t o  

d i s t u r b a n c e .  

57 E lephan ts  resumed f e e d i n g  .

17:  00 A car passed, Blow horns  t o  a t t r a c t  

e l ephan t s  a t t e n t i o n .  

: 01 The j e e p  l e f t .  

: 09 A c a r  came and stopped. 

: 1 2  A j e e p  came and stopped.  

: 19  A bus passed. A c a r  passed. 

: 22 A j e e p  passed blowing t h e  horn.  

: 28 Elephan ts  made sound .

: 34 A bus passed c o n t i n u o u s l y  blowing ho rns  

and p l a y i n g  l o u d  music.  

: 56  A bus passed. 

18: 00  A truck passed.  



These k i n d s  o f  d i s t u r b a n c e s  though  do n o t  harm t h e  

animals p h y s i c a l l y  may f o r c e  t h e  a n i m a l s  t o  r e t r e a t  t o  

o t h e r  l e s s  d i s t u r b e d  areas.  

T h e  e l e p h a n t s  seems t o  b e  c o n f i n e d  t o  a  l i m i t e d  a rea .  

A l l  t h e  sorrounding areas  a r e  under  c u l t i v a t i o n .  The only 

c o n n e c t i o n  w i t h  any large chunk o f  f o r e s t  i s  on t h e  

Meenmutty s i d e  (F ig .  9). 

tations i n s i d e  t h e  a r e a .  

There  a re  a lso  numurous  hab i -  

Among t h e  o t h e r  a n i m a l s  t h e  w i l d  b i g  a n d  h a r e  a r e  

p a r t i c u l a r l y  noticeable. The w i l d  p i g s  r a i d  c r o p s  i n  

c u l t i v a t e d  a reas  and hence t h e r e  a r e  f r e q u e n t  r e p o r t s  

o f  them. The abundance o f  h a r e  i s  a g a i n  an indication o f  

a d i s t u r b e d  h a b i t a t .  The wild dogs in the area indulge in 

lifting t h e  c a t t l e s .  T h i s  i s  an  u n u s u a l  b c h a v i o u r  a n d  

p r o b a b l y  i s  due t o  t h e  l a c k  of w i l d  p rey .  

The troup s i z e  o f  t h e  bonne t  macaques seen in the 

BVC  a r e a  were smaller than those found in other habitats .

These monkeys have been displaced f r o m  t h e  a r e a  when the

work  i n  connection with Idukki stage II and III commenced  

a t  t h e  beginning o f  1984. 



Fig. 19 Transitions in cultivation patterrl. 
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SECONDARY IMPACTS 

T h e  b i o t i c  d i s t u r b a n c e s  l i k e  f i r e ,  f u e l  w o o d  

c o l l e c t i o n ,  c a t t l e  g r a z i n g , e n c r o a c h m e n t ,  i l l e g a l  w o o d   

cutting e t c . ,  r e d u c e  t h e  h a b i t a t  q u a l i t y .  Encroachments 

i n t o  f o r e s t  c o n t i n u e  u n a b a t e d  e v e n  n e a r  t h e  Kulamavu dam. 

There is a time delay between clearance of forest 

and c u l t i v a t i o n .  T h e r e  i s  a l s o  c o n s i d e r a b l e  d e l a y  b e t w e e n

s u b s e q u e n t  c r o p s .  T h i s  i s  p r o b a b l y  b e c a u s e  o f  t h e  c a u t i o n

e x e r c i s e d  f o r  b e i n g  e v i c t e d  f r o m  t h e  e n c r o a c h e d  a r e a s ,  

The f o r e s t  a r e a  is s l o w l y  b u t  s t e a d i l y  converted into land

f o r  cultivation. Forest grassland are convertedto coffee,

t u r m e r i c  o r  p l a n t a i n  c u l t i v a t i o n .  T h i s  n a y  b e  f o l l o w e d  

by cultivation of p a d d y ,  g i n g e r  o r  o t h s r  crops. After 

c u l t i v a t i o n  o f  these  crops  the  f ie lds  are  of ten  lef t  barren

f o r  s e v e r e l  months  ( F i g .  19). Wild pigs raid crops of 

p a d d y ,  s u g a r  cane a n d  t u b e r s .  P l a t e  15 show one o f  t h e  

f r a m e s  analyzed f o r  t h e s e  d e t a i l s  .

F i g ,  20 shows t h e  r e l a t i o n  b e t w e e n  encroachment, 

c a t t l e  g r a z i n g  a n d  f i r e .  T h e  i n c i d e n c e  of  c a t t l e  g r a z i n g

a n d  fire are more near the habitations But the parts 

of reserve at a d i s t a n c e  a r e  a l s o  n o t  f r e e  f r o m  t h i s .  



Fig. 21 shows t h a t  e n c r o a c h m e n t s  a n d  p l a n t a t i o n s  

are a s s a c i a t e d .  T h e r e  is a s s o c i a t i o n  b e t w e e n  roads a n d  

plantations a s  wel l  a s  b e t w e e n  r o a d s  and  e n c r o a c h m e n t ,  

ENVIRONMENTAL IMPACT ASSESSMENT

T h e  E I A  s h o w s  b o t h  b e n e f i c i a l  a n d  h a r m f u l  i m p a c t s .  

It c a n  b e  s e e n  t h a t  most o f  t h e  h a r m f u l  a s p e c t s  a r o s e  

n o t  s o  much d u e  to the c o n s t r u c t i o n  o f  d a m  o r  i m p o u n d i n g  

wate r  b u t  f r o m  t h e  unchecked human incursions i n t o  t h e  

f o r e s t  h a b i t a t  making u s e  o f  t h e  i n c r e a s e d  a c c e s s i b i l i t y  

o f  t h e  a r e a .

The forests a n d  l a r g e r  mammals i n  I d u k k i  r e g i o n  h a v e  

b e e n  d i s t u r b e d  b y  t h e  c o n s t r u c t i o n  o f  t h e  project. Many

f a c t o r s  n o t  directly r e l a t e d  t o  t h e  p r o j e c t  a l s o  p l a y e d  

a n  impor t an t  p a r t  i n  t h e  d e s t r u c t i o n  o f  t h e  h a b i t a t .  

RECOMMENDATIONS 

I n  o r d e r  t o  i m p r o v e  t h e  g e n e r a l  c o n d i t i o n  o f  t h e  

f o r e s t  a  few s u g g e s t i o n s  a r e  made. These c o n c e r n  t h e  

evergreen vegetation near the civil station leasing

forest for cardamom c u l t i v a t i o n , a f f o r e s t a t i o n ,  w i l d l i f e  
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s a n c t u a r y ,  encroachments a n d  d e v e l o p i n g  t o w n s h i p .  B e f o r e  

g o i n g  i n t o  t h e  d e t a i l s  w e  s h o u l d  bear i n  mind  t h e t  t h e  

regition h a s  been t o  a  g r e a t  e x t e n t  i r r e v o c a b l y  damaged, 

a township a n d  r e s e t t l e m e n t  c o l o n i e s  l a i d  o u t .  T h e  a r e a  

does  n o t  h a v e  much s c o p e  f o r  being brought back i n t o  a

c o n t i n u o u s  h a b i t a t  f o r  w i l d  a n i m a l s  w i t h o u t  c o m i n g  i n t o .  

c o n f l i c t  w i t h  w h a t  i s  a l r e a d y  e s t a b l i s h e d  .

1. T h e  investigations reveal that i n  the s t u d y  a rea  

t h e  t r o p i c a l  wet e v e r g r e e n  f o r e s t s  a r e  c o n f i n e d  t o  o n l y  a

s m a l l  p a t c h  near P a i n a v u .  T h i s  a r e a  a l o n e  i n  Idukki  has 

t h e  m a x i m u m  species  r i c h n e s s  a n d  d i v e r s i t y  a n d  a n  a l l  o u t  

e f f o r t  s h o u l d  b e  made t o  c o n s e r v e  t h i s  a r e a .  T h e  c i v i l  

station p o s e  a d i r e c t  t h r e a t  t o  t h i s  v e g e t a t i o n .  

2. T h i s  a r ea  a l s o  p o s s e s s  a g o o d  g e n e r a t i o n  o f  

i m p o r t a n t  t i m b e r  species  l i k e  Cullenia exarillata, Mesua

nagasarium, Polyalthia fragrance, e t c ,  a n d  h e n c e  t h e i r  

total preservation is d o u b l y  i m p o r t a n t .

3 ,  From a s u r v e y  a l o n g  t h e  Kulamavu I d u k k i  r o a d  a  

few p a t c h e s  of evergreens a r e  s e e n  h e r e  and  t h e r e  w h i l e  

t h e  m a j o r i t y  o f  them a r e  u n d e r  cardamom p l a n t a t i o n s .  



W h i l e  i n  t h e  a r e a s  n o t  p l a n t e d  w i t h  cardamom shows g o o d  

regencration those u n d e r  cardamom a r e  abso1utely nil.

H e n c e  n o  m o r e  e v e r g r e e n  f o r e s t s  s h o u l d  b e  l e a s e d  o u t  

f o r  cardamom c u l t i v a t i o n .  

4 .  T h e  s t u d y  a l s o  p o i n t s  o u t  a l o t  o f  barren 

, a r e a s   requiring immediate af f o r e s t a t i o n .  T h e  a r e a  h a s  

b e e n  d e c l a r e d  a s  a wildlife s a n c t u a r y  and h e n c e  h a b i t a t  

r e s t o r a t i o n  i s  v e r y  i m p o r t a n t .  I t  n e e d s  t o  b e  s t r e s s e d

h e r e  t h a t  e x t r e m e  c a u t i o n  s h o u l d  b e  e x e r c i s e d  i n  t h e  

choice o f  s u i t a b l e  species i f  a n y  m a s s i v e  a f f o r e s t a t i o n  

s c h e m e  i s  t a k e n  up.  

5 .  Though  declared, as a w i l d l i f e  sanctuary a 

d e c o d e  b a c k  h a r d l y  a n y  managament t o w a r d s  t h i s  e n d  h a s

b e e n  d o n e  s o  f a r .  Nor t h e  a r e a  d e c l a r e d  a s  w i l d l i f e  

s a n c t u a r y  h a v e  e n o u g h  d i v e s i t y  o r  f o o d  a v a i l a b i l i t y  t o  

s u s t a i n  p o p u l a t i o n s  o f  a n i m a l s .  A  l a r g e  p o r t i o n  of  t h e  

region i n  b e t w e e n  t h e  Kulamavu-Idukki road and  I d u k k i -  

Kattappana road  shou ld  be  i n c l u d e d  i n  t h e  s a n c t u a r y

T h e  o b j e c t i v e  o f  a  w i l d l i f e  s a n c t u a r y  i s  p r o v i d i n g  

a habitat f o r  endangered a n d  e n d e m i c  species of plants 

and  a n i m a l s .  I d u k k i  h a s  v e r y  l i t t l e  s c o p e  t o  b e  

d e v e l o p e d  t o  c a t e r  t o  t h e  a e s t h e t i c  a n d  r e c r e a t i o n a l  



requirement o f  t h e  developing t o w n s h i p  and  t o u r i s t s .  

On  many  of t h e  i s o l a t e d  a r e a s  nea r  t h e  l a k e ,  a n i m a l s  

c a n  b e  i n t r o d u c e d  a n d  k e p t  i n  a semi natural e n v i r o n -  

m e n t  w i t h  s u p p l e m e n t e d  f o o d  a s  a  k i n d  o f  s a f a r i  p a r k .  

I f  f a c i l i t i e s  f o r  b o a t i n g  i s  d e v e l o p e d  t h e  t o u r i s t s  

who come for viewing the dams and associated structures 

c a n  a l s o  v i e w  t h e  a n i m a l s  f r o m  t h e  b o a t .  

T h e  e l e p h a n t s  p r e s e n t  i n  t h e  r e g i o n  a r e  already 

u n d e r  p r e s s u r e .  To sustain t h e  p o p u l a t i o n  stops l i k c  

i n t r o d u c t i o n  o f  m a l e  e l e p h a n t s ,  p r e f e r a b l y  makhnas will

h a v e  t o  b e  t h o u g h t  o f .  A  p l a c e  l i k e  M e e n m u t t y  h a s  t h e  

g r e a t e s t  elephant c o n c e n t r a t i o n .  T h i s  i s  a l s o  t h e  

region b e i n g  developed a s  t h e  I d u k k i  t o w n s h i p .  There 

fo re ,  s t e p s  w i l l  h a v e  t o  b e  t a k e n  n o t  t o  s p r e a d  t h e

town t o w a r d s  Meenmutty a n d  t o  p r e v e n t  t h e  e l e p h a n t s  

w a n d e r i n g  i n t o  habited areas. 

6.  I n  c o n n e c t i o n  w i t h  the t o w n s h i p  two irrevocable 

s t e p s - t h a t  o f  p u t t i n g  u p  t h e  c i v i l  s t a t i o n  i n  t h e  m i d d l e  

of the forest arid clearing an area near it for resettle

m e n t  o f  p e o p l e  had b e e n  t a k e n ,  The p l a n s  a r e  t o  d e v e l o p  

t h e   a r e a s  a r o u n d  i n t o  a township. It may be more advan-

tageous to have the living quarters of staff etc., near



I d u k k i  or Kulamavu r a t h e r t h a n  a r o u n d  P a y n a v u I t  c a n

b e  s e e n  t h a t  t h e  c i v i l  s t a t i o n  a n d  resettlemnt area

h a s  made  a  b reak  in  the f o r e s t  c o n t i n u i t y  already, 

7.  Many o f  t h e  cultivable v a l l e y s  i n  t h i s  r e g i o n  

a r e  b e i n g  e n c r o a c h e d ,  I t  i s  v e r y  e s s e n t i a l  t o  m a i n t a i n

forest c o n t i n u i t y .  I f  p e o p l e  a r e  t o  b e  s e t t l e d ,  s e t l i n g

them i n  a p l a n n e d  w a y  a t  a s u i t a b l e  place at the peri-

p h e r y  o f  t h e  h e b i t a t  i s  what i s  a d v i s a b l e .  M o s t  o f  t h e

encroachments h a v e  come u p  i n  t h e  p o s t  few y e a r s .  T h e  

p e o p l e  i n  t h e  s m a l l  p o c k e t s  i n s i d e  t h e  f o r e s t  m a y  b e  

relocated in a planned way as part of a management 

o b j e c t i v e  t o  create h a b i t a t  c o n t i n u i t y ,  T h e  e n c r o a c h m e n t  

that  came up during the s tudy per iod beside the road 

leading t o  t h e  b o t t o m  of Kulamavu dam is an eye sore. 

I t  b l o c k s  the way f o r  t h e  d e v e l o p m e n t  o f  t h e  immediate 

e n v i r o n s  o f  the dam, and s p o i l  t h e  b e a u t y  of  t h e  scenary. 

T h i s  m a y  b e  removed.  
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