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INTRODUCTION 11' 

Sifnon:l\ i i-: .~h~j-~~- l;., . D Q C ~  ~;.rit' .. -. J]: .~;?.:: :~~~-;;II:~~~'~~ h;- : ; a 4  a;? from 
N oyember - to .  Febr~.a:.o!r and i n  i(az.5-r-ar? 23  ring weeks in 1vIa.rch. 
glills t 0 irrmobi 1j.s .! rllt 39s foY ;;..d.c1<0 -l- ~ l e n e t r  c! 1nar1:ir.g- of 
i n d i v i d u a l  subad~l-l . :  vrezd z b a ~ d . u n c c t  a f t e r '  r e  o f  ;?c:;.miss ;.on 
f z - 0 ~  H H . , G . ,  ~ e ~ a l .  In- order  ?:o f a c i l t - b a t e  i i f  i c s t i c : ~  o f  
s i tbadul t s  , s e l f  -.attlaching c o l - l ~ r s  have Seen F. U'.; oi-1 rh.i.no 
paths 2nd s o  far three  ha-;? teei, successful!. a.=hed. Two 
have s i n c e  Sroken blut t h e  method has p20ved ssf7..!l 2nd -kho 
cellars, cocs i s t i ng  of c rozodi le  c l i p s ,  nylg e Uitt;zl rf-rigs, 
are being m o d i f i e d .  The Rank image i n t e n s i f  device tont i r -ues  
Lo be ii lvzluable f o r  n o c t u n a l  oY~erv2 t ions  
t o  pho-hograph a t  ;light. 

Obs erva-tions hrve cont;i.nued mainly i n  t he  
area thougll v i s i t s ,  hare been mrde t o  o.';ilor 
short periods*. 

F i f t y  mzchan i i t e s  bavo been used ducj.r.g 

A PcllCex motordrivrt wit and a  t a p e  r ~ c o  W.: $5 ?a2ab-lic 
r e f l e c t ~ r  m e  b c i ? g  used t o  rcsord  ?hi: aggrcs bs ha-;i~uz 2-t 
. the wallows during The c o r n i ~ ~  mon'khs, ThS.s s 
d e t a i l e d  ana lys i s  t o  i)z maZ2 of %he vLsua1- ar- 
cxchang~d dwing such enco~in te r s .  

a t ~ a 5  S tuCy 
cl-is-:;,!::~..-.';~ :.J:: five 

l./ 
.:he l ~ s t  s j x  

The rh ino  i d e n t i f i c a t i o n  fi-!-E now holds c 
individuals p ~ s  i - l i v e l y  Z d e ~ t i f  l e d  on more t h  
12!4 c ~ r d s  fqr rhlnos incocp_'_ctcly i d s n 5 - f i e  
occas io~: ,  Among the lz2tsz, $here may bc du 
t h e  pos i $ ive ly  sic? incorpit?*ely iden-r;ifiec! j. 
have v e ~ b a l  and graphic  descr5-ptions 2113 X G 2 ,  : v l - ; h  photographs  
i l l u s t r a - k i n g  i d ~ n c : ~ f  ick:.'_on 2ca-t;~-ss. Sub5 
i d e n - t i f i c a t i o n  hps imprcved consi?ecrbj.y. 
of shouldsr  he ights  of a d u l t s ,  calv25 ;rL3 s 
with the he lp  or' a ri?easured pal photograph-ed 
i n  i-ts f o r e  footprint ; .  

months. During t h e  f i r s 3 , q u a r t c r  GS 1974, t a  t r z e s  i n  the 
open burnt  g r z s s l a r ?  azeas were  rsed .  No-:: mo okser vatLons zre 
made from rnachars e~:aci;i' e- !.::!L + * C F E  c-r s3f.l. i:?. - 2 ~ r e s t  and 
g r a s s l a n d  wa1lo:rs anc! a".cng i'i-v-+:j;' bmk;, . T::ca-:pcr'; has kecn L;- 
elephant**,  f 00'; sdd bo?-->. l 

* The r e sea rch  is s,ponsored by t h e  Ceni;re f o ~  Id Biology and 
Conservation Q.? thc IYew York Zoological  So 

1 ** The e l ephzn t  i s  kindly Lent t o  me by t h e  M y of  F o r e s t s ,  
H.M.C. ,  Nepa l .  1 

l 

l 
l 



1. THE F@?UEATIOI? 
- l 

I. Numbers and --- ~ i s ~ t r i h u t i o n  - 
I 

Estirnz-l-e of t q e  Nzpzil r h i n o  p o p u l a t i o n  S 
200-253. Concezl ; r~+rio;~ w i t h i n  t n o  KaAc;ional P 
g r ? ~ - i , e s t  from J;n:~aj?y t o  ?day when g r a s s  r e g r o  
provides high Tialj;i;> grazing. Prom Kay onw t n e  t z l l  grass 
s p e c i e s  are l tss  p r , e f ~ r T e d  zrld r h F ~ ? s  nove a w  
a reas  near fields oI3: shol lo i i  r i v e r s  ~ l i - ~ h  aqu.a 

l 

A t r i p  t o  thr_? ikh3barhl  rar.gr' ~ o r t h  o f  T 
re-zealcd - tha t  %hou.gli fi7.w o r  s i x  were p r e s e n t  
on ly  t h e  old b u l l  rerrnined. Signs of rhino tl 
t he  3eu Valley 5v-t evldence is t h a t  t h e y  a r c  ~ 
2 .- P o p u l a t i o r ,  D7plarni.c~ A---- 

S lnce D e s m b e r  e i g h t  h:-rt hs  
r e c ~ r d e d ,  Three c? t h e  d e a t h s  were of  calves 
l Also found was thc  s k e l c t o n  o f  a s u b 2 . d ~  
a year  ago. l 

l 

~ TABU L 

RhLno Dcat hs : Janu 
l 

Date -- Cl3ss -- -- Cause 

15th Jan. A d u l t  f e m a l e  Unknown 

l 7 t h  J?n. h1a1!e ca-T^ 

2 5 t h  Feb. On)  month calf 
no ,i;ce%h 
4- hrough  guus 

,~ 
27th  Mar. One month calf 

l 
2 9 th  Mar. 

3rd  May Subadult male of i n j u r i e s  s u s -  



There hzve Seen no proven cases of poach 
1973, thougll anc co-I et presen t  i n  t h o  

animals d ied  hef oi-e I a c h i e v i n ~  -rn.lu:~i; dent i t j -on  i?  

Dir . r .egar~ing  dea-c?~ due -Lo pu2.ch.i.n,?, -I-l:e~e f5!& 
- - 

such as t h c  rh ino  vrc$:12 110-k be expected-  t o  slid .:! 
popu la t i  ,n, s i s c  ,-.I-', c c z p ~ s i - t i ~ n  -C.. L > !-I.' ~ O Z C A : . ~  

ca lves  t h e y  ha< at .the -"-. b-rt zrd .tko hzve applg 
though t h e  t igc r -p reda ted  r h i n o  ca l f  probibl.y~ . 
t h e s e .  57 2.dv.lt I"ern2l.e~ have 15 f i r s - t -vea r  cb 

. " " 
the c a l v i n g  i n t e r n 1  appezrz t o  be zf laasf  "'-- t J I L .  

Calves s t a y  l o n g e r  w i t h  t h e i r  mothers i n  ,, 
a r ~ a  t h a n  i n  f h e  wcs-i;.  I n  t h e  em-c 40;% of s z lv j  
t h e i r  mothers =re  ove2 two years old ~s ageifis. 
The e a s t  i s  more crovrdeci thm tha  wes: znd t h i s  
a ~ c h a ~ i s r n  wher23y r a t 2  o f  rjopul-ati on 

round food s u p p l y ,  f a . v o - ~ ~ a b l e  condi t ions ,  a-101 
matura t ion  peri.oa m e w  %hat  t h e m  is l i t t l e  ad 
r z g u l a r  breeding seaszn .  

l f i 
R i r t h  i:orma!-!v $zk~s  lace i n  s e c l u s i ~ n  a 



11. THE HAEITAr!.' a 

1, Food S c l c c t i c r L  :&:l _ _  . f . ref .2: : - . .~~~~2~ I _ --_-. --- -~--.- 

ez$:~sised t h e  
rc.:.?ments o f  

n i-ainf?ll are 

b. A combl.n~tioiI 05 e a r l  !,er G C L ~ J  bil?:?.'. higher  rainfall 
t h a n  1973 le:! :;o fa:;t3? regz.0-;]-:h n? thc nn: - .  -- Phrt:~rnites 
s t a n a s  and ~n cz- l ic r  2 - 3 e s  e  burnt  
a reas  , 

l 

c. ~ x c i u s i o n  o f  CL-> t i e  ti1f.s yozr f roc l  r.r: 

o t h e r  plarL+s :.l2 cbli-;;~.'~ b~ were 
n o t  conple te ly  c o ; ~ c , ~ ~ c  ir? $0 clit tw9 
t ~ ,  t h r e e  foo t  h i g h  S ,  -- ske!~-;;cr,r:vr: . ---- .-.-.*- for tj?z::.x* 
S i m i l ~ ?  .-area ~;:.'ltr.?~m ~;';;;l-e c - ? ~ z e C  - Z V . ~ ;  0 t h e  grcu_>d. 

:L- . ",.ccki?.rm t o  
t h e  T ~ . l p s r a t z  - g:z-;:t!:. 

r:% -L hS-S y e ~ r  , 
a t t r a c t e d  f auced t h e  grzzing 
pressure  on 

n -:he f i e l d s  bu t  
?e is reduced 
c:.ics 6 ft, h i g h  



s h o r t  g rasses  ~xii l l~i-  l 12, Iiigh, brov?;lsc- and \U weed become nore 
importznt  i n  t h e  d i e t :  ' A t  -11-:1~ t ime a g r e a t  ?,er of spec ies  may 
be ea ten .  

There a r e  29  cormor: s!?ec.i.es of  g rasses  ushes around t h e  
wa l J .nhs  and 2 l 0 3 ~  -5he :-5--rei?-~\ec!.: , O f  t hese  , :;cepk one have 
beb2n e a t e n  by r h i n o  r.ecl ci: (?r-z o c c z s i o ~  2n S z vere :%ten i n  
a per iod  of 15 inifiu$cz k10::t f:woui.-ed i.r ue as a r e  ~ y o e r u s  spp.' . * -  and i n  d r i e r  a-ez-s c;---~.~;~il c - + - - ~ -  I .  T i l e ; ' ~  r e c t  caxnetij j ion 

-, , :, .-,.- __ _ . . ., - --. . .-... 
f o r  t h e s e  by C!O~I?L, ._ ,, .:~i::;-. 

$any p ]-ant; s-r? - ~ : ; - ? - j  ;?,-L 9-11; . .. 

m - t h a  r o o t s ,  LhLc; ;:!,;-.-: -:c> :cf*:;. . . as t h e y  soon g?:c;: .:cr .3G;;,lil :.c ., 

A rh ino  g r a z i z ~  0.2 short; crar:s abo11-l- 2 F h iqh  uses i t s  
l i p s  t o  b i t e  off o: pu1:l. 1.1p ':;he siloots.  Chew - .  i s  c c n ~ i : l u z l  m d  
abo?nt Znce a second. -:'W i l y s  o?l  . neTw g . . . Zorne r o o t s  
and g r x s  clroy, out oir ':';lla t li?e o?:' t h ~  mouth 5 ps-k a r e  ee ten  
t o g e t h e r  w i t h  any 2ea(i 3 ezvt .; v.:?i.cf-. hzppen .to on the  ground. 
7 bDnger g rasses  ;c~,;cE 5 . 3  oE'-en pul led up  he bottom 
4 i n s .  wi th  t h e  rocr:;s a;.? d;;s~p.~i i  l.ntouched, I 

. I l $1 Mo,vem~n.-t;s In-;,? f ,?;:,:;.?.r.r! <:5 Z="eed .;;l -\he --l ,c r i c e  m d  naize  
sta;.t as ear-:.y zs $.i:;:il i n  1::'iu; aid ? r a m  e~ii~-i;II:b~,it n ~ t  u n t i l  
late May i n  t h e  S;ii?ah ~ z a j .  T h i s  is due -:o ed.fl$er g l i n t i n g  
d e t e s  t o  t h e  e a s t  ~ , . i ~ d  ; ; ' 1 ~  be7;';e:: ~rz . - : . i - . ~  z-milz 3'e i n  t h e  f o r e z t  
areas a t  Saurai--- I I!' ,l 

A s  the .  xaize gzo-;S, ra5.d; g e t  worsc = ~ r d  s rhinos v i s i t  t h e  
fields rcgula-cl: - 3y ZZ;??.;~ J l 1 1 - r ~  I f  13.t 21?- :-I~di V 1s do sr,, and 
t h e m  i s  plen-ky of ;?COG z\r~..:.l~:.ljle ;.l! t h e  f ores  d3. Crop--raiding 
cont inues on a Lz-:~2 15c~I-e l>n.I;f.!- .?ei\:'\iz~y, Oi? c! SVJ-1 went 
i n t o  f i e l c ! ~  2:rt-3ry ~il~:l- ; ;k! 0: '?:,Q yenr ea';j.ng ~ E S ,  wee& 
and r i p e  whea"~ dui--in2 .':ha non';h~, or' r;iarc!l r.2d 

C O  pro7hag;r !i-:: boer. ~?~;er?~~xl .  I n  r c a l f  and f emzk . 
They ate the c2ii '.: ~o-;hf:.'s dunz. t h e  
calf. 

-;'C. -6 S;..D?~:,' 2 .  Movements r~j+.?g-zq _,_ ----.- - -  

Jail. t o  - 3 1 . -  - . S  0 10 
A p r i l  2 . t  bvr::~:: , Cc:x;- ,-.r~cz i.n son5 months o n l :  

June t o  :  ; ;  ! I  j r ;j 'e t o  f o r s s t  edge, 
J u l y  r i v c  ? 5 clgcr: c. 1.2 o~;t;:i:~:'.ng junsle t o  fields. 



/ 
-0- 

There a r e  many examples of i ~ d i v i d u z l s  
movements b u t  not  zll i n d i v i d u a l s  show t h e  S 
and hence thcy  e x i s t  o n  d i f f e r e n t  d i e t s .  So 
t h e  nor th  of t h e  R a p t i  away from t h e  long g r  
Some i.ricilviduals seen i n  February had not  bee 
1-f ye=. 

I n  the  Saurah a r e a ,  of 19 cows &-+;h c a l v  S ~ - . ~ S P  havr been 
r e s i d e n t  south  of the  R a p t i  yezr roun2, f o u r  r e s ided  n o r t h  
of t h e  R a p t i  anc! e i g h t  havc t r a v e l l e d  from n o  
December ( 2 ) ,  February ( l) ,  M-vch ( 3 ) ,  A p r i l  
O f  n inz adu l t  males one is  r e s i d e n t  nor th  t h c  
r e s i d e l ~ t  soct;h, t h r e ~  regularly cross  t h e  r i v  id f o u r  s t ayed  
nor*:, u n t i l  Narch a rd  t h e n  zrosscd t c ~  t h e  s o u t  

Movement around t h e  home areE i s  r e g u l a r  
Many m ~ ~ e m e n t a  a r e  made wi th in  a few square m be~ween graz ing  
grounds and wailcwz. '  I n  t h i s  vray new sources ood such as 
recen t1  y burrrt grass  lend  o r  new grass  shoots  a r iverbank a r e  
r e p i d l y  discoverad anL t h e  q u a n t i t y  and v a r i e  
increased,  



\ 

111. BEHAVIOUR 

1. I n t r a s  peci2;l"j-c Co;?,1fi1~~~c2-cisn 

a .  Direc t  \Tisu-a~-gt7r' .- k.-d!.?o??y -- . ...- Signals  ---- 

Deta i l ed  zrialysis cf $IIZSF~ :'!ill be car out us ing  t h e  
motor dri7;n u n i t  and ->?.p2 ?r;cc::dGr, The s i  cxc1;anged dur ing  
an encoun-;er 3 c t w z ~ n  !-rLdivic~lr:ls 6ecidk t h e  owing course of 
e-;?nts. 

Grec-t ings  ?.:;.c? C 3r,lc7'.~.-.~ -23 ;X ~Fzlly Letwce 
approaching s t r zng?  x!15.:,~-. e:lcl betvreen subad 
wi th  pose s t rechea  fol-asrct i . 3  ~ ; s u z l ,  Koses tcuchcd a d  t h e r e  
may Etllo~:, a bou$ 02' s ~ ~ e - r i n g  w i l h  one 's  klor r c l l n g  t h e  c t h e r ' s  

. snout  witn horns ~ 1 3 s  h i n g  ; ; u ~ i i > . ~ ; ~  and nuzz l  
o n e ' s  f a c e  ~:ri th t h e  o-khs?:'s rnouth. During P. irrg, tk,: mouth is : 
ofCen open mc! a*-lemp-;;S a-: bil;:i-ng may occur. 

A n  indiviciucl nay as3roacil anothe: bobb i t s  head up and 
down- o r  graz ing  and s w e a ~ i n g  the he2.d 2 a p i d l  OK s i d e  t o  s i d e .  
A t  ' i ~ i g h  i n t e n s i t y  thLs %;ins 5i1.i; a c i r c - ~ l a r  

, znd appears as s.I.c."? d ~ ? i . l q  spa::;-lng v!hc?n one 
dravring. \!hen t h z  low i?i-e?si"; fwm occurs 
i o n  no aggressi-re restmnsc xz s l i c i t e d  from 
approached, T h i s  h;?a ocly been sEen bctvreen 
females .  and never j.nvcl-.~lr!g a6-v.it rnzlcs o r  c  wi th  caltres . 

The approzched rllino never d isp lays  t h  
bu t  s t r e c h e s  i t s  nose i'cr.:22d a d  touches 
newcornSr. A f t e r  su?h z gneeting both rhin ze  peaceful ly  
bes ide  ~ s c h  o t h e r ,  

Adu1.t cows arld bu.'--1s r a r e l y  i n i t i a t e  counters and 
t e n d  t o  &void ~ t k p r  i ;_G.5vidua.l~. When t h e  n t a c t  o the r  
rh inos  they  zctopt z 1~~;zi cp p c s t u e  and mEy S' 
F l i g h t  is a corxon r e ~ c t i o ; ~  o f  t h e  o t h e r  Sadi 
as t h e  f i r s t  g e t s  ne2rs:r zi ircad low, open os tu re  i s  taken 
up, The corners  of t h z  nouth are p - ~ l l e d  b t e e t h  ?isplayed.  
A high p i tched b l e a t i n g  v o c a l i s ~ ~ c i ~ n  i s  r e  
t h e .  honk and tP-e head on pos i t ion  is mzint 
t u r n i n g  t h e  r m p  tvhici? 5.s vulr~ereble  th6n t o  hes from t h e  
t u s k s .  On one occzsicn when sn zdul t  n a l ~  
female i n  a wzllo:v t h c  la . t+er  bscked of f  b 
w i t h  t h e  a p e n  xouth postu-re Tor t e n  minutes e male slowly 1 
and s i l e n t l y  advanced. Svcn tua l ly  a he t u r  
followed and she tu rned  again t o  fzce him an 
o f f .  Eventua l ly  s h e  turned  and escapee. On e r  occzsions 



t h e  s m c  d i s p l a y  has  s o c c t s s f u l l y  d r ivsn  o f f j /  
I t  can be used s i m u l t ~ n e c u s l y  by both p ~ r t i c  

Mainlv a d u l t  males but  a l s o  adu l t  females had 

b. I n d i r e c t  v i s u a l  znd o l f s c t o r y  z i - r ~ g  l - 
( i )  Defecat ion 

by rhinos e x p c c i a l l y -  alotlg paths and n e a r  w a l  
of  used dungpilcs i n  an a r e a  inc reess  w i t h  a n  
F z i l u r e  t o  use 2 d u n m i l e  m e  da-r l c sds  t o  a 

o l d  dungpile b u t  dung a t  a smal l  f r e s h l y  med 
f u r t h e r  cn. N e w  d u n m i l e s  a r e  a u i t e  coxmon a 

s imply i r l  t h e  sane a r e a  as t h e  s t imulz t ing  du 

Very o c c a s i o n ~ l l y  a hind f o a t  is s c r ~ p e d  
j u s t  a f t e r  t h e  zoment of defeca t ion  and s s n d  
s p  onto t h e  dung. 

e lephant  o r  man, ~ 9 p e c i a l l y  w i t h  c ~ w s .  F 
( i i )  Ur ina t ion  ! 
u r i n a t i o n  t zkes  place:  

a ,  during o r  z f t a r  encounters with a n o t h e r .  
o r  man, e s p e c i ~ . l l y  while walking away 

b. on l ezv ing  a wallow o r  going a-rcss ,any 
such as t h e  border  of a f o r e s t ,  o r  grzsslzn 
edge, z f i e l d  o r  ma? edge 4 



c ,  cn smel l ing  another  i n d i v i d u ~ l ' s  u r i n e  

d .  whilc wzl>:ing/f ecding . 111 I 
S q u i r t  u r i n a t i o n  !nay be accompanied by drp-ggin the  hind. 
l e g s  which causes t h e  long furrows descr ibed i l a s t  r e p o r t .  

Not a l l  a d u l t  males s q u i r t  u r i n a t e .  
continuous ~- l ;~ea,? l  and do not  u r ina te  
circurnstancos i e s c r i b e d  abilve . Sorrx 
s q u i r t  u r i n a t e  have s i n c e  stopped and 
encounters w i t h  o thers  and iiave a 
man o r  e lephznt .  

I l l  r. I 
A h l l ;  males may vigourously horn smal l  cag; ; ngs ~ n d  bushes, 

sx ing ing  t h e i r  head from s i  de t g  si;% and then! a l k  ai?ay over 
them s q u i r t  u r i n a t i n g  and s3met;mes dragging t h .  1 hind f e e t  as 
w e l l .  i l l  f 1 I 

Adult females Lnd subadul t s  aormally u r i n e t e  
s t ream.  S q u i r r i n g  u r ine  is A ~ o r n a l l y  confined 
vihei-, i n  t h e  compeny cP a male. However, 
r e a c t i o n  during o r  j u s t  a f t e r  e n c o u n t e ~ . ~  
o r  man and most o f t e n  whilc walking zwzy. 

On d e t e c t i o n  cf t h e  s m e l l  of ano the r ' s  u r  hhno o f  m y  
age o r  sex  c l s s s  is  l i k e l y  t o  smel l  t h e  s p o t  c  u l l y ,  n ibble  t h e  
leaves  on which drops of  u r i n e  a r s  r e s t i n g  2nd L t h e  "Flehmen" 
posturo.  On ebout ha l f  t h e  occasj  ons observed , nz t ion  follcwcd 
t h e  i n v e s t i g a t i o r  . 

One ma1.e cz l f  about t h r e e  years o ld  u r i n a t y  
i n  t h e  presence of i-is mother but s q u i r t  u r i n a t d  
h e r  f o r  periods c.f a  few dsys. I! f i 

f-j-i. Discussion 

/norm211y whcn 
/wiien sivly from 

l 

The rn~rk ing  ks?~z,viour descr ibed above. as e cornrnlm- 
i c a t i o l ~  slvatern between i n d i v i d u a l s ,  A system is  
t h e  b ~ t t p g  f o r  being organised.  Hence the  s y s t e  of d<nging on 
dungpilec . Scent  l e f t  a t  one of a number of d i s  e t a  loca t ions  
is more l i k e l y  t 3  be smelt  by m o t h e r  rh ino  t h a  f l e f t  ay,where, 
During encounters t h e  presence of the  o the r  ind qual  is  the  
s t imulus  t o  dcf ecz te  o r  u r i n a t e .  Otherwise t h e  esence of t h e  
mark se rves  as t h e  s t imulus .  I - 

i I 
Furrows z r e  probably v i s u z l  as we l l  2s s c o d  jmerks . The 

s i g h t  of' t h e  furrovrs and t h e  smel l  o f  t h e  u r i n e  *diczte t o  rh inos  
t h a t  t h e r e  i s  a sq~ i r t  u r i n a t i n g  mzle i n  t h e  are, %/and t h e  s n e l l  
nay i n d i v i d u a l l y  i d e n t i f y  him. Schc-r.kc1 (1969) , g o r t s  black 

l I 
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rh inoceros  (Diczrgs j i c c r n i s )  wzlking zw2y wi 
g a i t  a f t e r  encounter:; w i t h  o t h c r  rh inos .  Thi  
a v e s t i g e  of t h e  f c o t  dragging of t h e  I n d i a n  

Black r h l n o c ~ r o s  s c r a p e  t h h i r  hind l egs  ously i n  t h e i r  
dung p i l e s  and i a p ~ e g n a t e  t h e i r  f e e t  end henc i r  -tracks w i t h  
t h e  srael l  ~f t h e  Zung. This  scrzipi ng bdhzvio present  only 
as a v e s t i g e  i n  t h e  I n d i a n  rkino.  

The w e t t e r  h a b i t a t  of t h e  Ind ian  rilino m 
two di3ference.s. I n  .:retfer candi-tions, sccnt; 
e f fec - t ivc  thw, i n  t h e  dry p lz ins  of A f r i c a ,  
p z t t e r n  u;r;icl: scer,t %arks  t h e  +racks is  less 
Ir ldlsn rhinl;  an3 t h a t  which prczuccs v i s u a l  S 
cevelopsd i n  t h e  Afr icaf i  blzck Inhino, Scent  I 
used i n  I n d i z n  rh inos  Sut; su.pplcri~t?,rteci by t h e  
d ry  ground t h e y  zre casz3 le  of fo1lowir.g t h e  t S of arlother 
ind.ividcz1 a t  l e a s t  an hour l a t e r ,  The scen  he ur ine  is  
ext:-emcly s t r o n g .  

l 

2 .  - k s s c r i a t i o n s  - 
l 

A s s o c i ~ t i m  here means noving t a g e t h e r  f L r iods  of rnore t h  
one hour o r  wallorring i n  phys ica l  contac t .  

l 
a .  Adult malcs 

Adult males are g e n e r a l l y  s o l i t z r y  and do not  r a t e  t h e  proxixii 
of m o t k ~ s r  a d u l t  fiale though sever21 O a y  use t =?E a e ~ s .  Tk"i;y 
o c c a s i o n ~ l l y  zssocia-Le t i l t h  subzciult males a h adulS f e a a l e s  
dur ing  c e r t a i n  pe:ioes as dj.scusc;ed below. 

b .  Pdu l t  ferries 

The cov~~'calf  u n i t  i s  tile only parnzncnt 
s t z y  :.:ith t h a i r  mci;hers far t h r e e  years or m t h e  Saurah 
rj :Ga Lut evlciencs sngges5.s they  leeve e a r l i e  
popil-lations t o  t h e  west. 

P h y s i c a l  contac t  is very  important i n  t h e  cslf r e k t  ion- 
s h i p .  Wallowing cows and calves s f%n l i e  t o u  each o t h e r .  
Smal l  ca lves  p lay  as descr ibed  ir, t h e  1s t  r d spend long 
periods rubbing t h 5 i r  heads zrd f l a k s  along rother's body. 
Suckl ing  from t h e  s i d e  o r  2roz between t h e  h i ,  
observsd i n  cz lvcs  u p  t o  two years of age. T 
o f t e n  l eave  t h e i r  no-t;hers f o r  periods of s e v  
r e  j o i n  agzin .  Curing such  absences calves h 
i n  t h e  ccmpa-iy of  o t l i e r s .  
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iuiating t ake s  place when t h e  c a l f  is about ars c l d  and 
t h e  c a l f  is u s u a l l y  d r i v e n  away by -the male me of courf;- 
s h i p .  Intermitten'; a s s o c i a t i o n  3f n male w i t h  oes t rus  cow 
f o r  t h r e e  o r  f o u r  days hefore  mating i s  normal 
t ime t h e  c a l f  m a 3  r e  jo in  t h e  feniale f o r  s h o r  

Calves n o m a l l y  remain with t h e i r  mothe 
month before t h e  b i r t h  of t h e  PZW calf., A f - t y r  b i r t h ,  they  a r e  
(kiv;.n o f f  by t h e  nother  5.1' they t r y  t o  approa However, two 
cows p u t e d  from t h e i r  ca lves  i n  No.vernter and s t i l l  not g iven  
tl~~~i;li. 

S i n g l e  cows remain s o l i t a r y ,  apa r t  from 
wi th  subadul t  2emal.e~ and adu2~t males. One fern 
? e r  f i r s t  c a l i  i n  e a r l y  Pii=\y a s s ~ c i a t e d  with 
2 a r l ; r  February.  30 th  male m d  l e i i l e l ~  followcl; 
if they  l o s t  con tzc t  ancl g ~ e ~ i e d  each o t h e r  by 
The cow rubbed her  ch in  on t h e  b u l l ' s  rump 2nd 
w b e n z v ~ r  he u r i n a t e 2  , Anotkcr pregnant female t o  give b i r t h  
i n  l a t e  June was folldwcd Sy two males on tl:rol i n  l a t e  Mzrch. 
Thus on both ~ c c a s i o n s  t-hree months bei'ore p r  ion  the re  is  
a r e c w r e n c e  of sexua l  behaviour, Poss ib ly  
6:: t h a t  s t a g e  of pregnancy t o  be pro tec ted  froln 
~ c t i o ! ? ~  by s ucil behaviour p a t t e r n s .  

Associat ions between tcc a d u l t  ;nl::s w i t  
are not  s e e n  'cut sukabul t  femzles occasional  
c a l f  p a i r s  f o r  long per iods .  

c. Subedult  malss 

SuSaCult ne2.e~ o f t en  f o r 3  temporary a s s o c i  
themselves. 1Jp t o  seven subadul t s  inc luding  at 
iave been s e e n  graz ing  t o g s t h e r  a d  groups of t 
:coadul t  males a r e  commcnly seen nor th  of t h e  R a  
l l g h i  o r  e a r l y  evening on s h c r t  grass  beside 
r i l y  s i n g l e  subadu1.i- 2ernalez join these  groups,  
:roups a r e    mall er i n  s i z e  end t hey  r e s t  i'i ones 
.n t h e  f o r e s  c o r  in v:nll_l:s:~s. A t  these  times Ihe 
:he cmpany sf adcrlt ma,.es, 9n s a v e ~ a l  occzsion 
{as been seen  ura!.lov;ing i n  a c t u a l  physiczl  
.a le  but  c n l y  i n  t h e  presepca af o the r  suba 
i c k  t h e  a d u l t  'S f l m k s  a-ra f a c e  zrld on one occa 
n  success ion .  A lone subadul t  male has been se  allowing nea r  
n  a d u l t  male, though not  i n  physical  c o n t a c t . '  

Subadult  males have only twice been s e  
a l f  p a i r s .  On one cccasion t h e  subadult  wza re  

. 
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off by t h e  cow and on t h e  o t h e r  occasion f o l l  
d i s t a n c e  of 20 t o  50 yards, s n i f f i n g  t h e i r  t r  when they  went 
out of s i g h t .  

d. S ubadult  f ernales 

Subadult  f ernales a r e  nor351 l y  s o l i t a r y  b g u l a r l y  ass oc- 
i a t e  v i t h  s i n g l e  covrs, cow/c2li' p a i r s  and ozc a l l y  wi th  sub- 
a d u l t  mcle groups,  though never with sir ,gle ? It males o r  
o t l ~ e i  subedul t  females. Cows w i t h  calves nor  
accornpanyrng subadult  females and chase them o  
hours but  such  a s s o c i z t i o n s  sometimes last s e v  

" J n t e r z c t i o n s  -) a - 
l 

The zpprozch of 2.n unseen rh ino  through t 
nor1del.1; lezds  t o  a l ~ r t n e s s  p-qd then  t o  r a p i d  h t  o r  a  loud 
s n o r t .  The na tu re  of t h e  i n i - b i ~ l  r e a c t i o n  a d  
encuuntcr  depends on t h c  i n d i v i a u a l s  in ro lvcd ,  
p o s i t i o n s  and any acconjmying i n d i v i d ~ a l s  . I 

h laqy  s u 5 a d ~ l t s  w , i l l  f l e e  on hearing o r  S 
o f  m o t h e r  o r  2 t  l e a s t  s t a n d  a l e r t  and ready Lo e .  The app- 
roach o f  ivildboar o r  man, the sudden x a c k i n g  6 
b i r d  landing  nparby can a l s o  cause pcllic f l i g h i  
older t h e  T l i g h t  th rasho ld  inz reases  , 

Immediate f l i g h t  is  t h e  most common r e s ~ ~ l t  
?way f r o n  wallo;vs end is t h e  s imples t  s t r a t e g y  
f i g h t s  and poss ib le  i n j u r y ,  e s p e c i a l l y  i n  a  s o  
pocr ly  developed s a c i a l  r e l a t i o n s h i p s .  

l 

l 

l 

l 

l 

l 

l 

l 
l 
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l 
Adult males xhich d i sp lay  by,. s q u i r t i n g  U a re  g e n e r a l l y  

v i c t o r s  i n  encounters wi th  non s q u i r t  ur ina- t i  ~ l e s .  There a r c  
exarcpl3s of males which stopped s q u i r t  u r i n  a f t e r  a  seve re  
f i g h t  . 

l 
In aggressive , i n t e r a c t i o n s  COWS with c a l  z re  rlorrnally 

v i c t o r s  over 211 o t h e ~  except o the r  covrs v : i t  lves  i~ which 
caso t h e  r e s u l t  depends on c3rcumstanccs, -the the  c a l f  
and t h e  r e l a t i v e  pos i t ions  or" t h e  combztmts.  It males normel- 
l y  f l e e  from cows d i t h  calv-es, though -hhe s i t  n  chmgas when 
t h e  cow is  i n  oestrps  . Sing le  cows, and s i n g  badul t s  , norrL;lly 
fl-ee from a d u l t   ales but  i t  depcnds on t h e  i d u l l  male. A 
male i. .approzched a  7001 where a s i n g l e  cow ii  g r ~ z i r ~ ,  She 
i l ed .  t o  the  opposite Sank on h p a r i : . ~  h i s  a p p r  t ~ r n e d  t o  
l ~ d k  back, When A appezrad, s:~e descended ag o t h e  pool and 
X moved o f f .  Ten minutes l a t e r  male E approa il11s~c:- m d  K 
behavcd i n  t h e  sm,el way but  when E q p e a r e d  s n awzy honking. 
The n ~ x t  day ;llalc' A fought  x i t h  and chased a w  a i e  C who f l e d  
t h r e e  miles west a d  stzyc-2 t h e r e  f o r  t h r e e  da 

r . 
Subadults a re  s a f e r  f r cx  a t t a c k  by a d u l t  L3 when i n  t h e  

compariy of o t h e r  rh inos .  A s i ~ g l e  male c z l f  w 
w a s  k i l l e d  as z r e s u l t  of wouiid-s s u s ~ ~ a i n e d  i n  
r e s i d e n t  s t r o n g  malc of  t h a t  a r e a .  He was a tt 
a per iod  of f o u r  days and died  f i v e  days l a t e  
I n j u r i e s ,  A subadult  f e m l e  dr iven ~ f f  by he 
a t t acksd  by a  s t r o n g  m;ile over a period of  t w  
i n  t h e  e rea  um.olcsted, occas ional ly  a s s o c i a t  
p a i r s  o r  s i ~ g l e  cows, 

C d v e s  when endountering o ther  i n d i v i c k ~ a l  
t h e i r  zo the r s  2~ ve,ry i n q u i s i t i * : ~  and a re  o f t  
make a ndve t o  i n v e s t i ~ s t e  rh inos  spprozcking 
rh inos  g r ~ z i n g  nearby, While g raz ing  t h e  tend of t h e  cows 
is  t o  avoid contact  but t h e  calves i n i t i a t c  it 
approach s n i f f i ~ z  with nose s t r e t c h e d  out m d  
quick r e t r e z t s  t 3  t?q& cow, may make contact  wi 
subadul t  female o r  the call '  of a nearby covi. nas3 g r e e t i n g  
and n u z ~ ~ l i n g  a re  o f t e n  f ~ l  lowed by some s p z r r l  
o f t e n  chase off t h e  i n t r u d i n g  subadult  or  c a l f  
the c a l f  w i l l  r e t u r n  t o  behind t h e  cow. A l t e r  
w i l l  r e t u r n  t o  i t s  mcther of i ts  own accord. 
i n i t i a t e  such encounters more of ten t h m  o l d e r  

Calves may be quicker  that1 the  cow i n  de t  g t h e  approach 
o f  another  r h i n o ,  Older ca lves  begin t o  shcw s s i v c  b s : ~ a v i o ~ r  
towards i n t r u d e r s  i n  t h e  sane way as the  mothe he norm21 
r e z c t i o n  however is  t o  r e t r e a t  t o  z posi t ion  o o t h e r  s i d e  
of  t h e  f e n a l e  and i n  phys ica l  contzct  x i t h  her  the  c m  tu-rns 

l 



t o  f l c c  t h e  c a l f  t~irns and f l e e s  i n  t h c  lead, 1 1  

32 occasi~t~s t h e  ar>~roash.inn co;.i was chased  of 

subadul t  males generally win i n  encou-ntel 
females at uial_l ows . 

Therc a r e  rhinoe which are r e s i d e n t  in t t  

o r  - the wa r ,  Nevi inalcs which come i n  are no t  

grass though subad;lt f e n a l e s  did, k ~ ~ t l c u l  

a t  Szurah over  about  five square n i l c s .  He hr 
 ale who use; t o  o c c u ~ v  this role but novr remz 

Adult male 94 

Adult f e ~ z l e  

Adult femzle c a l f  

Subadult  2 4  

TOTAL 197 i 



i '  

l \ 

5 ,  Discussion 1 
There i s  no shor tage  of f o ~ d  and 123 obvko 2nd t e ~ u r e  

system. ;\?any rh inos  m y  use Lhe s m c  area. T dc s o  s o l i t z r y  
animals o r  j.n s n a l l  g---oups Variov.2 b ~ k ~ v i o u i '  hznisms operate  
t o  aver-; s e r i o u s  in ju ry  from t h e  common z g g r ? ~  i n t e r a c t i o n s ,  

I 
Subzclult rr31cs congrega-ti. Znto groups ~o:: y'bscauso t h e  

aggrcss ian  of a 1  z d u l t  1 ~ 2 l e  ?-S -qot 5-ovsed by O L I K ~  of sail- 

a d u l t s  as it i s  by a lone subad-~1.t '  T h r e  a l e s  of lone 
subadu l t s  k i l l e d  by ndul:; mr~lrs  brti; .~.=.i:? of 

on ~ u b a d u l t  groups . Sir;.i.la;:ly su.-,?:'-~l'; f ens 
of a d u l t  covis u ~ d  calves  t o  2voXd 2~:grezsion a . i u l t  males . 

i 
Subadult  females do net  f o r 1  g z ~ u p s  becz 

impor;;ant f o r  them than  it i s  fo.r suDaCult n?ai 
f a m i l i a r i s e d  wi th  t h e  z reas  o? optimum h a 5 i t a t  
If t h e y  associq.te wi$h a d u l t  CO,,*:;; 2nd ca lves  t 
optimum areas. Suhsdul t  r a a l t  grcv-ps ~ e m a i n  no 
w l ~ i l e  t h e  sub2.dult f e v a l e s  go south znd f e ~ d  ' Q  
ar't er t h e  burn. 

l 
There is  no breyding season. The most ef 

s t r a t e g y  f o r  a d u l t  rnalez i s  t o  Rove a0wl-e i q  
h ighes t  rhir.3 covi copzertr-ztion loolsing f o r  s:i 
females - v i s u a l  o r  o l fac to ry ,  Othe;: m d e s  m e  
v iz~der ings  a r e  coinpetitors a d  i f  *h e11" does no t  
r e s u l t  i n  f l i g h t  of one i n s i v i d u a l  E f ighc  e 
a s o c i a l  e s c a p  rou'ce o r  su5terfu.ge f o r  male 
t h e  bea t ing:  they  can s t o p  d isp laying  m6 S 
t h e n  CO-ex i s t  i n  t h e  s a n e  . aree 
f l i g h t  2s t h e i r  most , eff  c c t i v a  def encz n e c i l a i s  
never acsoc ia te  i;z gkoupi such as  t h e  

Adult males will n o t  a t t a c k  scbadv-lts in g 
~ l l o i v  pezceful ly  i n  p h y s i c a l  con-:;zc-t w i t h  them i ~ c h  S e h ~ ~ i o u r  
presents  no t h r e a t  t o  t h e  adul-t maLe a d  s o  is 
t h e  z r e a s  of high cov;/calf concent2at 
t o l e r a t e d .  l 

The c u r i o s i t y  o f  very y o ~ u ~ g  aai 
i n i t i a t e  contac t  :v5.th othhar incll.r!.dua 
is a mechmism wharcby t h e y  becornc f' 
i n d i v i d u a l s  i n  t hs poipu22tionS ?40Jch such contzc ts  
by d r i v i n g  o f f  int-uders . The rssc2.t is  a ba l  
al lowing the c a l f  t c  p a ~ i l i a r i s e  itze1-T wi%h o embers of t h e  
popula*ion a ~ d  p ro tec t ing  it from t h ~  h o s t i l e  es  of sorne 
rnemBers . i 

l ,  
l ' 
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l 

I t  becomes) c1er.r t h a t  cach has a r o l o  t o  pJay 
i n  the population. Ths aa t h e  aniniel 
matures fr; baby t o  a 3 v I t .  All 
changes hzve b e e n  'so inale t o  
breeding m2le. 
breeding,  

During t h e  k s t  tvrellty years m m  h?.% qykdr l  t h i  I t a p t i  
Val ley  i n  l a r g c  numbers arid cul- t ivated ri10s-b of t h e  mixed f o r e s t /  
grasslarid a reas  which a r e  good th ino  !-~?bi-tag\,;;,j i s  is  w e l l  w i th i r  
t h e  l i f 2 s p a n  of a r h i n o  anG many of t h e  rhihos i n  Chitawm m ~ s t  
have l i v e d  20 years  zgo i n  a complclaly y i l & l , ~ r ~ ~ i r o ; i r ~ e n t  with f c w  
people and l i t t l e c u l t i v a t i o n .  i h i s  m u s t l h v d  ?one e f f a c t  on 
t h i r  behi.?iour now. T:.eir 
s e a r c h  GZ 2006 has noiv Leen 
dark i n  t h c  cul td ,vated pxeas which 
t o  t h e  f o r e s t  a reas  at n i g h t .  They 
r i s i n g l y  u t i l i s i c g  a wide 
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Rhinoc.-os cqnne-va~iw- r ?  t o  be conci f le r~l :  i n  relation - - t o  t h e  ccnservzt i$n c< c-2hz.c s;.?cies zrci i : ~ b i Z s t s .  I:~mngement 

f o r  conservation assus? 21 a i ~  'coi.*zrds akiqh conccrvati3n 
n mer_~v r e s  71ork. I-, ihc Lj.clogy cf an 2r2z i F:, l 1;aor.n ii: d e ~ a i l  t h o  

'-l';. i?; nclycazn, i .sogr?r~~lss 1 p a x  Le  p r e i i c t e d  i -csul ts  of a ,~UV.JL 
11- and choice of F;rogrxnr?c l c -  " ; j  c>cn;pa?i?oil be+.yean the ~ r e c i ~ c t i o n s  

anci -t; he a im , 
I l l  l. l ,\It 1 

1 I I  
l' A simple moe-ql : il - i . n + s : :  i--'-- . . .. . 7 9 31??? -_n_::. ~ 2 1 ~ a l  ..e,,-n--. - 1;: ,-.-- s p e c i e s  , 11umzn pL ,,', .L . . 3 . .  . . .....I )l;- ,. 7 ?_~JTE i c i l  

f s c t c r s  can be CC:I /~<~~;~;Z- :~ ,-:ive SPY: ice21 :oil Itlie f zc-iors 
zf f ec l i n g  f he F.latl.?ii21 ' 2 : - : c :  !;;=l p11.1a-tion o?'sio\?r f .zctors i s  
pos , i t le  2nd c m  p r o z c e i  if fhr ~:ezul.-bs crr i  lhk [ ? r e d i c t c ~  2nd 

' .  1 \ 1 1  1 1  are c43mpati>le with -.he s i r = -  
l1 l \ ' I 1  1 

l I Yn t h e  Chi2z.vvu1 7Iai;i.onil _ark t h e ~ e  are g. nurittrr ilf habi ta t  
types which I~lustrate 5 r:uccesslon.il. ze;.ries $-era. l1 UL,- -L: .- n g from rcpezt2d  
changes i n  t h e  cou?r.r 0:: Cl's r: ;-er-. i..k*: iar 'foctcd thi h a b i t a t s  
more r c c c n t l y  by c?.::i,j v;$ian, d e f ~ ~ c s f  zii::~, and ~ a i e c t i v e  iviod 
f e l l i n g .  Tha f ol-loi.r-in= i i i~gra r .  il lustre-les E lsjrnnlc rnodrl. S2.1 
f o r e s t  , Khai r - s i s s4o  r^or*c?z.l' c^~zC :n;.-c< h;-ez- l ;  d ~ ~ w i b c r i  j-11 Progrecs 
Re3or t  I1 r r e  t h s  :i::g pei.ntc:. ;lanes i f f ~ ~ . 1 .  I on t;ie mixed 
f o r c s t  can ko seen /Fleax-b;l ' ; I  c c r ? ? ~ r i n g  t h s  Y:~oB*:'!~. : . i~i '~-r? f c r e s t  
where the re  a r e  17 CcL-iTciI s:xcj.es or  ti-DC %o h e  Gtr r r , i , '~u lak~ur  

I f o2cs t  vhsre t h e r e  r -2  o c - 1 ~  four  oonmoii r;;eaies. ( 2 e e  PIG, I! 
I 1 1  l 
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.5.*;- --- -- 

g r a s s  , 
gradua l ly  
nearer t h e  

. -. ..- -.-- --- the: regen-. 

F i r e  perpe tqLi.ct sr, t 1:;: ,r,i--ed grzss !.?-nd a d  -:;h$ -.-- S e c c h z r m  - -.-p 
S pontaneum S tai?dr;  a:?d &?.a t c  t h e  c o a l  np-%urs oy tllc hur1;s does 
n o t  d e s t r o y  t h e  Screr.' It i j. a11 imr~r . txn t  ~ a q t o r '  in n z i n t a i n i n g  
t h e  small a r e a s  o' &ilssl?r.cL: ?nLhabla f o r  ri!ino! ' 

l /  I ( li 

Cut t ing  of Tnc?rata __.__ .____. c G 3 d c i c e  - - -  f o r  
way of p e r p e t u ~ t - n g  T ~ E  s:,ecies. Ir. h r o a s  

11 has  been bu rced ,  E ?-c~fip rum scp, 2.~2 bcl:ox!-r-g ccnLrzon. The 
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Fenc ing  is  d e f i n i t e l y  no t  the  answer t o t h e  a r o p r a i d i n g  
problem. Msny obsz rva t ions  7f rh inos  breakiAg down o r  walking 
roilnd f e n c e s  have confirmed t h i s .  Fenc ing ,  however s t r o n g ,  
w a ~ l d  be ineffective and expens ive .  The problem kns t o  be 
approached on anot  hd r  t a c k  Changing t h e  c u l t u r a l l y  i n h e r i t e d  
movement p z t t c r n s  has possibilities: e i t h e r  b y  i n t e n s i v e  
s c a r i n g  pro&;rm.rr,es i n  t h e  i j-e'lds , cimed a t  t ! ~ c  yoilnee? ani~r la ls  , 
o r  by disco11rn;-i?g 4nimel; from us ing  t h e  drplotcci  a r o s t  
a r e a s  o u t s i d ?  t h e  N a t i o n a l  F2rk a s  daytime r e f t ~ g a s  frcm n o c t u r n ~ l  
c r o p  r a i d s .  I l 

l 

1 1  
Gne approach is, t h e  s o c i c - c c ~ r ? ~ r n i c  one. I Look:ng ;t 

F i g u r e  11, t h e  o u t p u t s  2nd i n p u t s  of t h e  N a t i o n e l  Pzrk  cm- be 
l i s t e d ,  11, 111, I V 1 ,  V ,  v - I ,  V I I ,  '1111 a r e  a l l  o u t p u t s .  J i s  
t h e  on ly  i n p u t .  l 

l l 
l 

T i l i s  imp l i e s  t h a t  t h e  Park  js very impor tan t  i n  t h e  l i v e s  
of  t h e  l o c z l  people.  I Some I:illd c3 n e g ~ t i a t i o r l  may beco!r.c possible. 
V ,  V I ,  V 1 1  l - ~ ~ v c  l i t t l e  e f f e L t  on h a b i t a t s  o r  s p e c i e s  b u t  
d i ~ ~ u r b a n c e ,  11, 111, I V ,  V111 have Inere complicated ef r 'ects  , 
sont  of which c c !  b e s h c w n  t 3  t h e  v i l l a g e r s  t o  be d e s t r u c t i v e  zo 
t h e  jung le  which is  s o  impor t an t  t c  them.  hire i s  r.0 fire?vood 
o r  t h a t c h  g r a s s  i n  - b i b  v i l l a g e s  - no s ~ s i l s  o r  f e r n s h c o t s  e i x h e r ,  
Complctc a x c l u s i o n  of such  zc. t ivi .cies as x h ~ t c ' h  g r k s s  cv - t t i ng ,  
c m e  c u t t i n g ,  f r ~ i t  h d  vrood c o l l e c t i o n  m e r e i y  makcs ?cop12 
l e s s  l i k e l y  t o  condode r a i d s  cf r h i n o ,  d e e r ,  and wildboar  on t h e i r  

I c r o p s .  I n  some e r e a s  r e l a t i a n s  a r e  very  bad. H guz ra  wzs 
a t t a c k e d  i n  Xny i n  ~ d i l o d  by men a c c o s t r d  f o r  f e l l i n g  t r e e s .  The 
g ~ l s r d  sho-t one man dapd. I l 

l 

Permis s ion  t o  remove c e r t a i n  f o r e s t  products  under p roper  
c n n t r o l ,  c ~ z f u l  t;x21an?-tion of z'nc ~ f f e c t s  of c ~ t t l c  g r z z i n g  
2nd fo:i_dzr c u t t i ~ g  and more c ~ n t a c i ;  between Pcr!r o f T i c i z l s  2nd 
l ~ c a l  v l  l l s g e r s  would 1 imprcve r e l a t i o n s .  I ! 

l 
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F i g u r ?  11 lis+s f a c ~ o r s  ~ f f e c t i n g  ]lab-itats and animal 
~ o p u l a t i o n s  , i ~ a o i t z  t s  ancl h2Sitctt  ccmponentz , h nazP of  i n t e r -  
:onnec t ing  z r rov~s  czn  be draw? bz tvrceLl t be colurnrs znd thi :  
* e l a t l o n s h i p s  chm-ge w i t h  t n e  :imc of I r f c r ~ ,  For  i;ly k i ~ d  of 
~ r e d i c t i o n s  t o  be made a f o u r t n  colwlin l i s t l n s .  bzirnal species 
.S n e c e s s a r y .  Sezsond l  food p r ~ f e r e ~ c e s ,  s o c i a l  behnviour 
a t t e r n s  , movemelzl; p c t t e r w ,  r ep roduc t ive  r z t e s  , i n t e r s  p c c i f i c  
n t e r n c t i o n s  ( ~ r e d a t i o p  m d  c o a p i t i t i o n ) ,  havi. :GO be cons idered  
o r  ezch s p e c i e s  - .rlslo t h e  economics of tol:risin, t h e  e f f e c t s  
f wildlife on t h c  v i l l i z g c  eoonony 2nd a m y r i a d  of o t h e r  f a c t o r s  
h i c h  a r E  i n  t u r n  a f f  e b t e d  by t h e  f ~ c t o r s  l i s t e d  i n  .column one,  

l \ 

It i s  tocvnrds t h i s  t y p e  o f  predict ivci  c a p a c i t y  , t h a t  r e s e a r c h  
1st p rog re s s  t o  hz lp  i n  n a ~ e g i n g  end ma in t z in ing  t h e  miml  
~d p l a n t  comrnuni.ties ,, l ,  I 

l 


