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I n t r  oduct 5. on 

After  a month &I t hc  United Kingdom and S& weeks i n  Assaa, rtork was 

resumed in Chitarrm on March 10th. A film creo  f rom Anglia has bgen filming 

t h e  project  since Apr i l  16th and  rill continue f o r  a fu r the r  month. Ranald 

Laurie and M r .  R a i  have both a s s i s t ed  with t he  vork during t he  l a s t  six 

months. 

A s  January 22nd t o  ]$arch 5th. 
l 

Four weeks were spon'; i n  Kaziranga and two vreeks t r ave l l i ng  round Asszn.  
1 

Sonai Rupai, Orang, Laokhzm and Pabha Wildlife Reserves wre v is i t ed .  

a. S onzi Rupai 

Rhinos a r e  r e s t r i c t e d  t o  Q swampy a rea  beside t he  Gabru Kholh vhich 
I 

l 
i s  a l s o  used by herdsnen who pay grazing f ee s  and l i v e  nit-him the  I 

reserve with t h e i r  l a rge  buf fa lo  herds, Tracks and dung were seen only' 

in t h i s  region -- twice in two days xalking. There a re  probably only 

th ree  t o  four  rh ino  remining in t h i s  ma. permanently. The la rge  

expanses of thick f o r e s t  and grass land nre frequented by elephant herds 
l 

which pass back and f o r t h  i n t o  the h i l l s  c&' Arunachal Pradesh. 

b. Oran4 

Orang Reserve i s  a l s o  a fo r e s t  plantat ion.  The t r e e s  a r e  protected 

from f i r e  by extensive f i rebreaks  dividing t he  area i n t o  f ireblocks.  

Most uf t h e  upper dry grassland area has been unburnt since 1972. As a 

r e s u l t  nuch of it i s  norr covered by t h i c k  matted Saccharum s t a l k s  and 

leaves;  mainly dead a d  m p l a t a b l e .  B u r n t  a reas  v i t h  f r e sh  regrowth 

were being graced by rhinos aRd other species. 

An enormous swampy a rea  besi2e t he  Brahmputra harbours the  main 1 
l 

rhino population in t h e  dry season though it i s  flooded d a i n g  the  

monsoon. Dung p i l e s  end t racks  were common and nine rhinos, including 

two calves,  =re  sesn during two days m U d n g  and elephant r iding.  
l 

They were feeding ~ a i n l y  on sac char^^ regroidh, Cvnoaon and 
I 



As  a l l  t h e  n i l d 3 e  r e  serves in Assam, including Kaziranga, the 

buf fa lo  grazing r i g h t s  a r e  sold t o  IJepali hsrdsnsn who l i v e  within t h e  

roserve and transfom t h e i r  surroundings i n t o  heavi ly  grazed sho1.t; 

grassland. 

Reports of rhinos 5x1 t h e  S ing r i  H i l l s  e a s t  o f  Orang and tllo tea 
l 

e s t a t e s  north of t he  Brdmaputra spposite Kaziranga vere investigated.  

No s ign of rhinos Eas four,d a t  S ingr i  though t h e m  are  repor t s  of 

oocasi.ona1 rranderors from Orang, espec ia l ly  during the  ncjnsoon. 

Simil.arly the re  m s  no s ign f u r t h e r  e a s t  opposite Keziranga but l o c a l  

t eap lan te rs  repor t  r k o s  heading nor th  tonards the I W A  h i l l s  occasionally 

during th,  P nonsoon. l 

c. Pabha Reserve 

The= are no rhinos  in Pabha. The whole a rea  i s  surrounded by 

farmland, heavily encro-xhed d u r i n ~  t he  dry season, and t o t a l l y  f looded 

during t h e  nonsoon. Tno rhinos spent February and llarch there  t h r e e  

years ago but  since then  t he r e  have been no records. 

d. Lnokhana Reserve 

h o k h a ~  Reserve i s  s i t ua t ed  on the  south bank of the  Erahmputra 

f i f t y  miles west of Kaziranga. It probably held  t he  t h i r d  l a r&es t  

population af rhinos i n  Assan u n t i l  a f e n  years ago, but  i s  severely 

threatened by poaching, cu l t iva t ion  and st ockgrazing. 

People a r e  a l l o ~ e d  t o  l i v e  and cu l t iva te  i n  fo r e s t  v i l -hges  n i t h i n  

the reserve i n  r e t u r n  f o r  a ce r ta in  amount of f r e e  labour f o r  the  

Fores t  Departmnt. Nepali  herdsnen m d  LIoslec. f i sheraen p y  the  Fores t  

Depnr tne~t  f o r  I the  grazing and f i sh ing  r igh t s .  

During ale day in t he  reserve three  rhinos mre soen, icc luding a 

c m  and a two year 912 calf .  There a r e  l a rge  expanses of short  
l I 

grassland, rough ,z-iz3~hus m d  Tamrix scrubland and s h u l  and koroi, 
l L 

p lan t a t i o r~  a r ea s  ~ 5 t h  l o ~ ;  sparse unde rgodh .  Several  bheels e h  l 

I 



1 1  T.mha and Amxido .reeds and palatable anrhopogonous grasses a re  
l l 

frequented by rh inos  and buffaloes but t h e i r  nmbers  a re  10~7. 

The Beat o f f i c e r  shoved me records from last year or' tnentjr-trro 

rhinos  k i l l e d  by poachers  thin the  reserve. Local Forest Departnent 

e s t h a t e s  f o r  t he  population rango from e i a t y  t o  lone hundred and f s t y ,  

but I would place it much lower and 51 sevore danger a t  tkt r a t e  of 
l 

poaching. 
1 1  l l 

e. Kaziranaa l 

lilost observations rrere made in the  vestern  end of the  park. 
l 

t h r ee  adul t  m l c s ,  twenty s i x  adul t  females and three  sub-adults were 
I1  l 

iden t i f i ed .  Fourteen of the  tventy six  COT^ had acoonpanying calves:  

four f irst  year, f ou r  second year and six third/f  ourth yeas. Although ' 
' nocturnal o b s e m t i o n s  shonod a s l ight l j r  higher r a t i o  of ferinles t he r e  

l I l l  l 
l 

P i s  probably a higher percentage of adul t  r a l e s  in the Kaziranga I 

population than i n  Chitanan. I 

I 

I 
The likir H i l l s  a rea  inhabited by rhinos during the  ronsoon, i s  noz 

I 

only infrequent ly  v i s i t ed ,  and only one s e t  of t r a cks  nas seen t he r e ,  I 

None of the  rhinos i den t i f i ed  there  l a s t  Auhast rrere relocaeed on this 1 

I 
visit. Three r h h o s  i den t i f i ed  i n  F a n c k n j u r i  l a s t  August m r e  l 

I '  l 

res ighted iri the  sane area  in Fekruary, 

F i f t y  hours of behavioural observations were mde i n  the  Bagori andt 

Kanohanjuri a r ea s  and data  ms a l so  col lected on d i i t r i bu t i on  feeding 
I 

l l 
habi t  S m d  herd conposi-kions af buffalo,  s lephazt , srmpdeer and hogdeer, 

Ch i t em tiarch 10th t o  June 15th. I 
l 

1. The Popuht ion  
l 

Seven b i r t h s  and s i x  deaths have been recsrded since,Decenber 1974. . I 

Table 1 shoas the  breakdom of' causes of deaths from December 1972 t o  June 1975. 

l 
Nearly t m n t y  per cent of' a l l  rhino deaths can be a t t r i b u t e d  t o  ~ r a s ~ e c i f  ic l 

l 1 I 1  
fights betxecn adult  males or betneen adul t  males and subi-adulf; males. 1 I l 



l l 

Sixty f o u r  per cent d a l l  deaths are of naler, and one hundred per cent of a l l  

calf deaths a r e  of male calves. 

A fu r ther  cns d of' at teaf led poaching occurrod st Khoria Mohan in June 

when an adu l t  female died of b u l l e t  nounds received perhaps f i f t e e n  days 
I 

prsviously. This i s  t h e  first proven case x i t h i n  t h e  p r k  since Liarch 1973, 

though two rhinos died na tura l  deaths had t h e i r  horns stolen c t e r  

death. 

Causes af deaths of rhinos I 
Decenber 1972 t o  June 1975, 

l 

,>- -- . 
.- ! 

Cause of ' ~ e a t h  Adult Adult Subadult Subadult Calf' Calf Tota l  
i 

l hlale . Foac~le Hale Unsexed Male Fcnale 

Poaching 2 4 l 

T i g e r  Predation 2 

Old Age 

Intraspe c i f i c  
Fighting 

Abandonment by 
Mother 
(1ncl. death of' 
mother) 

Aocident i n  
Attempted Capture 

TOTAL 



-1  l 2. Habitat and Feedin& 

I 
Further riata has been co l lec ted  on rhino d i s t r ibxb ion  and seasonal  

novenents r e l a t ed  40 burning, stookgrazing, f looding,  s i l t i n g  er.d grasscut t ing.  
I I 

A f e n  examples f o l lon . 
I I 

a. Thick l e e r s  of' s i l t  nhich i n i t i a l l y  prevented grovth d' grass  on t h e  - 
l 

r i v e r  beds a f t e r  t h e  high f loods  l a s t  September h a ~ e  non producod more 
I 

luxur iant  g r o k h  than  the  previous t no  years. This l ed  t o  an e a r l i e r  

! 
r e t u r n  t o  the  north of the  r i v e r  of rh inos  nhich had gone south of t h e  I 

l 

Rapti  f o r  the  by season. 
I 

I 

I 
b. In January, e~lornous j.~lfluxes of people cu t t ing  grass  f o r  thatching,  

wa t t l e  and daubing and rope making caused considerable disturbance and I 

l 
af fec ted  the  hab i t a t  i n  various nays. This year the re  was no c o n t r o l  

1 whatsoever over the  loca t ion  of the c u t t i n g  o r  the inateriels  removed Prom 
1 

/ 
t h e  f o r e s t .  

s c a t t e r ed  cu t t i ng  of Inocratun tha tch  g rass  in Saccharm a r m s  
l 

prevents burr--& of Saccha-un ofternards. F i r e s  :re lit in the  S. munja 

l 
s t a ~ l d s  t o  enable t he  canes t o  be cut  f o r  hut na l l s .  S. scontaneun canes 

l 
a r e  cut  p r i o r  t o  burning, thinning t hen  in such a my t hn t  t h e  area  

cannot l a t e r  be burned. One area l a s t  year  regular ly  g a z e d  by trrelve 
l 

t o  f i f t e e n  rhinos every nornine mas almost devoia of rhinos t h i s  year  
l 

because the re  w a s  no burn znd thus no regronth. A l l  the  rhinos 

aggregated a t  a neighbouring area  burnt e a r l i e r  by v i l l agers .  l 

C -*  Brorse species have been nore f u l l y  col lec ted pnd a number of e f f e c t s  
I 

noted, ~ o b b r b o f i z  ooposit5' ' l i .a though not g a z o d  or  brovsed in i t s  i 
l 

no rm1  s t a t e  i s  heavily u t i l i z e d  if burned. Rhinos! ea t  the  t h i ck  

chexred moody s t a l k s  -- up t o  one inch i n  diameter, , 

Rhinos a f f e c t  the  grovth pat tern  of some species of t r e e s ;  l 

1 
l 

notably Jkakergila s i s soo  2nd Butea f rcndosa. Rhinos p u l l  the  young I 

l 

t r e e s  over ~ 5 t h  i thei r  nouths o r  s t raddle  ther. nnd r;a& over then u n t i l  I 
1 '  



up n horizontal  or  inc l ined  g r o d h  a t t i tudo .  
l 

they crack o r  

a, Adult Xales 
P 

; 

' l 
bend p e m e n t l y .  Af'ter repanted bronsing, t he  t r s e s  take 

1 '  l 

The f oliowing sequence of event S involving seven adult males 

(A, B, C ,  D ,  4, F, S) two subadult m l e s  (x,G) and s i x  adult  females 
I 

( ~ m ,  By, Bx, &c, Ay, sp) sheds some light on t h e  ro l e  and in te r - re la t ion-  

sh ips  of the  j du l t  males in the  population, A 1 1  events took place within 
l 

twelve square miles  i n  t he  m i n  study a rea  which ha!s been divldod l r t o  

.--1 sect ions  (l, 2, 3, 4,) west t o  eas t  along tho ~ a p t i  I.CF easy descr ipt ion 

\ of the  looatiojn of the  events, I 1 

\ 
1 A further six adu l t  m l o s  ere res iden t  in  the '  area though only 

i 
r a r e l y  v i s i t  t b c  c e n t r a l  sections (2, 3 ) .  All t h i r t e e n  w l e s  hove 

I l 

been seen squ i r t  urinating,  though (B, C ,  D )  do so '  !Loss frequently.  

grazing or  nal loaing with his op?onent. F igh ts  are not d i r e c t l y  
I 

r e l a t e d  t o  m+g, On only one ocoasion =re two males Eeen follo?ring 
' l 

Mzle rhinos a r e  not defending an a rea  nhcn f ight ing.  The 

an oest rus  f eaa l e  ( ~ a z i r a n ~ a ,  'liIarch, 1975). On &,her occasions a 
I 1 

defeated rh5no 

I breeding b u l l  has grazed unconcernedly while another breeding b u l l  cour ts  
I 

' 1 1  
nay or  nay not vacate t he  a rea  but can often be seen l a t e r  

l 

I 
a con t en  yaras  dis tant .  ('Table 11, 9th 02 ]!ay). l ,  1 

i 

Three o f t h e  adu l t  males (h,  F, E) have a l l  been seen mating or  
! 

courting in both scct ions  (2, 3 ) .  Their associa t ions  ~ 6 t h  corrs f a l l ,  

i n t o  a t s n p r a l  sequence. 



jsoquence of events at Sa~u-ah I 

( 13 ]Larch t o  12 Kay 1975. l 

Date 
1 

Sectilon Event. 

' 
l 

A m t e s  rrith Bm. 

li oourts Ex, I 
I l 

P cour ts  By. I 
l 

A f i g h t s  with/defeats D,! 

A, B ,  D ,  E xallow together  within f o r t y  yards, 

S fl&ts/clhases off  E. 
L. 

S challenges h then runs: off. 

S chases another rh ino  (unident i f ied) .  
l 

S back i n  hcne seo t io~ i .  l 

l 

X k i l i c d  by t u s k  wounds (perhzps ~ 8 s ) .  

Y courts  h* l 

F cour ts  Ay. I 

A f i g h t  s/def e a t s  S (S badly wounded i n  the 
ne ck) . 

F cour ts  Ax. l 

l 

A, E graze f o r t y  yards a$rt. 
l 

G leaves mother and becones independent. 

E cour ts  Ay. 1 

A, E wallon toge ther  t e n  yaras apart.  

E courts  Sp ' l 
A . ~ a z e s  t e n  yards amy. , A0 a g g e  ssion. 
A shows no i n t e r e s t  in SF.~ 

-. C f ights/chases cff G, l 
l l l 

I I l 

1 S d ies  of' -3ounds received on 27/1+. 
l l l 



Dates of Associations of bulls (A, F, E)  n i t h  Cons. , , 

l 

The period a€' two oonths can be divided i n t o  fcur periods of 4, 15, 6 
l I 

and 1 days during rrhich (A, F, F, E )  r e s p e c t i v c ~ y  are sexually act ive  and 
I l 

\ oourt more than  one con each. This obsermt ion  a i d  t h e  indif'foz-ence of' 

breeding males t o  court ing na les  nearby supports the  theory t h a t  the  males 
l 

, cone i n t o  periodic breeding condition. l 
The three  breeding (B, F, E )  have overlapping home ranges and 

have never been seen t o  f i g h t  among their~selves. Fights  occur nore 

f requent ly  be tmen  males strange t o  cach other. ~ h u y  (S) ,  coming from 

sec t ion  (1) vas involved i n  a t  l e a s t  f i g h t s  i!n section (2) and 

eventually returned t o  sect ion (1) t o  die.. ~ i r j l a r l ~ j  (G) ,  iias at tacked 

I 1  
by (C)  on enter ing t h e  population as an independent j ~ d i v i d m l .  

I l 
Males nfio know each other and l i v e  pema~en t l j r  in the saae area  

f ight  l e s s  often. One can visual ize  t h e  system a s  a km3er  of' 
l 

comuni t ies .  There has t o  be more then one brkeding Lie v i th in  each 

community t o  ensure f e r t i l i z a t i o n  a l l  cxst rus  fena les  because of' the  

l 
per iod ic i ty  af t h e  olale's sexuel  ac t iv i ty .  I n  eccounters bet-en males 

a l 
of t he  sap& cormunity me has t o  give iiay t o  avoid a fight, 

l 
Footdragging dispJpys arz  the  r m k  of the  strongest  males of the  

l I I  

The th r ee  braeding m l e s  a t  Saurah z r e  t he  only ones 'born 
l l 

def h i t e l y  t o  nake drag mrks cver long dis tances  i n  the  cen t r a l  sect ions  



(2)  and (3). 0th- dragmarking individuals  in s e c t i o r s  (1) and (4) 

r a r e l y  vcnturo i n t o  sec t ions  (2) or  (3) .  Scarrump ( S )  did uo and nas  

k i l l ed .  l 

b. Dispersa l  of Subadults 

Subadult ~ n l e  (X)  k i l l e d  i n  sec t ion  (1) -- possibly by Scarurzp 

(S) o r  S l i t e a r ,  both squ i r t  urinating,  dragnarking bul ls .  Attacks 011 

subadult by adu l t  males are couriion and t h i s  l eads  t o  adoption of 

survi-=l s t r a t eg i e s  of: 1 

1. avoidance and a lor: f l i g h t  threshold  l 
2. or, aggregation n i t h  other s ~ ~ b a d u l t s  o r  cov/calf pa i r s  
3. or,  d i spe r s a l  t o  o ther  a reas  - of ten subopthum habi ta t .  

- -\ 
During the  last month f o w  ne:.r subadult males and dne nen subadult 

I I 
\ f e m l e  have appeared i n  t he  Saw& study area. O f  t e n  i d e ~ t i f  i ab l e  

\ 
salves which hme l e f t  t h e i r  nothers i n  t he  Saurah ama, six a= f e m l e s  
I . l 
and f ou r  a r e  m l e s ,  Two m l e s  and four  females are s t i l l  present in t h e  

I l 
sane area. One female stayed u n t i l  two years  a f t e r  leaving her mother 

I [ I  

and has noa noved elsenhere. Both females and m l e s  h ~ v i :  been sub jcct  $ 

t o  a t t a c k  by adul t  males. A s  reported i n  Progress Report Nunber 3, t h e  

females a t t a ch  thecselves  nore r e ad i l y  t o  con-calf pairs!  than the males, 

who tend more t o  form temporary associa t ions  ar~ongst  themselves. 

Because males a r e  nore subject  t o  a t t a ck  by adu l t  males they s t ay  

longor with the  con. One nale  calf  ( G )  f i n a l l y  l e f t  hi5 mother on lcth 

May af ' ter  nore than f o u r  a d  m e  hal f  years. d f'e~mle blf l e f t  he r  

nother betrieen November and January a f t e r  only two m d  one hal f  y e a s .  

The male calf i s  on his own and has  been a t tacked a t  l e a k  once by adul t  

male (C) .  The f e m l e  ca l f  tei lporari ly ~ t t a c h e s  herse l f  t o  e COT-cclf 
l 

l 

pair and remains xithin t h e i r  home range r;hich overleps l!ht of her  
l 

I l l 

nother  and nen s i s t e r .  
l 

1 I 
The chang. i n  r e ac t i on  of' o subadult mile t o  t h e  npblroach of rh ino  

l 

l l 
o r  man f r o n  innediate f l i g h t  t o  curiosi t jr  and investigative behaviour 

I l1 



1 ! l  
has  been observed over t h e  l a s t  six montl~s. It has1 been ~ccoirpanied by 

l 1  
l1 l 

an increase  in s i ze  of t he  regular range, but not y e t  by the squ i r t  
l l1 I 

w i n a t i u g  or f ee;t dragging display behaviour. I 1  
c. Coas b a o i n k  sinall calves unattended 

I 
The phenomenon of cons leaving small  calves and /,going t o  feed alone 

more 
I l 

has  bscn f u l l y  invest igated.  Five oor~s irith calves e g e d  six, four, four ,  
/ I l 1  l 

three  and t no  nonths respec t ive ly  have been seen feeding alone up t o  
i I 

1 1  l 
800 yards from t h e i r  calves.  On three occasions a oow iras f olloried 

t l1 
back t o  her  ca l f  Once a f t e r  being scared, she ran (back 200 yards t o  

' l  l where her th ree  donth old calf lay in the  open a noodland path. 
- -. l l' 1 

'1 

", 
On another occasion a cor; nas fo l l o t~ed  800 yards backlFo her  calf  hidden 

\ i n  t h i ck  cover. She xas cbscnt f o r  nore than 90 o i rk t e s  and f ed  a lnos t  
I l I 1  1 

I 

/ ' t h e  r~holc  t ixe .  I One con, having l o s t  her cnW a f t e r l~pu r su i t  by a male 

1 1  I ' spent 90 minutes looking and ca l l ing  f o r  her  c a l f ,  squeak panting 130 
l 

times during the  90 minutes a s  she searched back and f o r t h  over a small 

I 11 l 
area. The calf must have been verjr near t o  her  on several  occasions bt* 

I l 
renained s i l e n t .  I ! l  

I !I l 
In ten t iona l  abandonment of t he  ca l f  i s  odd behzriour; t i g e r s  czn H11 

I 
1 11 l 

c a lves  up t o  e ight  nonths old. Perhaps t he  ca l f  eihply needs the  r e s t ,  

11 I 
while the  c m  condinues t o  graze. The predation r i s k  perhaps f a i l s  t o  

' l  

counteract the  se lec t ive  advantage of longer feeding periods f o r  t h e  

l' 1 l a c t a t i ng  cov. -L cow ~?ho has abandoned her  ca l f  f i v e  t i n e s  before it 
I l! l 

was t h r e e  months old has not been seen &\Tay from her cblf since then. 

l 1 '  l d. D u n u e ~  
I I' ' 

Dungpiles occur most frequent lj a t  borders of noodland, grassland 
1 I 
I I l or  pools or  on regular ly  used paths and pat?: junctions, Their 

1' 1 
frequency of use var ies  d i r e c t l y  according t o  t h e  nciib4$ of rhLnos 

using t he  =ea. 
II l 111 classes  of' rhinos use any duri3pile. F ins ing  of 

I 11 l 
dung by a rhino sti$lu23tes aef ecation near or on Lop ox, i t  ra ther  thaiz 

1 .  l 

l l l 



avoidance of the area .  Nen dungpiles can s t d  on s ingle  defecations 

but: they a re  rare.  

On a s i x  k i l c i ~ e t e r  c i r c u i t  the re  'ice= t rnn ty  f i v e  dungpiles o r  

s ing le  defecztlons on t he  19th biarch and f - S t y  f o u r  on the  24.th i!ay. 

Between these dates  t he  c i r c u i t  nas ?:allied on t h i r t y  eight  days, during 

which t h e  o r ig ina l  twenty f i v e  p i los  were defecated on  237 t i n e s  and t h e  

twenty nine add i t iona l  p i l e s  only t h i r t y  e ight  t ines ' .  Only four  of t h e  

add i t i ona l  twenty nine p i l e s  mere used more than  once. k c lu s t e r  

s ignif icance t e s t  f o r  t ho  data  f o r  t h r ee  d i f fe ran t  g r i o d s  of t en  

oonsecutive dzys shons t h a t  the re  :7as s i p 3 i c e n t  c lus te r ing  of 

defecations i n  runs of consecutive days f o r  trrelve of; the  o r ig ina l  t m n t y  
.7 

1. l 

\ f i v e  dungpiles. (p  0.05). Recently used dunggi les  stimulated 
l 
l 

defecation more than  dungpiles n i t h  old dung. 

Dung rnoved from other  a reas  and put i n  t he  Saurcah a rea  has not 
l l 

, stimulated defecation. Orientation and marking of paths an2 feeding 

grounds in use a r e  funct ions  of dungpiles f o r  rhinos within .(;he 

cornmu-ity. Urine narking and possible def ecatior. a t  durigpi3-es have 

sexual significance i n  detect ion of oes t rus  fenales .  '8 

P lans f o r  F i r s 1  Research Period 

1. Completion of height measuring of Saurah population. I 
l 

2, Furt'ner plant  collection.  

3 Sound recording a ~ ~ d  photography of vallor? f i g h t s ,  made inpossible l a s t  
year  by breakdam of equipment. 

l 

l l 

4. Translati-on and recording of records of Rhino Gucrci tieedquarters f o r  t he  
l l 

l a s t  f i f t e e n  years. 
l 8  

5. B ibEopaph ic  research in Xathssndu. 


