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vork was started in thae Chitawvsn lintional Park an 20ih Lecsaber, 1372,
Tha firs¢ six weeks wora suend exvloring the parkg bacoming ucquaintco
wlith th2 rhings angd cociding upen tha ot aroas in wnich to consontrat:
stucdies. Botween Hth Fobruary, 1973, aond Bth Murchy 1972, a visit wa

nie Lo the Yaziranga and Manas Vilelife Tecervag in Assan. Turing

20 days at Yeglranga »nd 3 day? at hars, data was enllectied on the stote
of tha vopotntion and the movements, bohavicur anc feeding habits of the
rhincs. Data was 8ls0 collected on numbhers, greup compositicon: and
bohavicuy of elaphantig, buffalo, svesp coer ano heg cedor: Apart from a
five day visit to a Bihar wildlife Lhn"tuary in Mpril, vorw has contlnus

in Chitavan to tha present momant concentrating on {hirco goneral lincs,

% Ourvey of Giutribd’i0ﬂ ang nwavers of rhino within ena cuteice thz
park beuncaries.
Indivicdual icentific-tion whsraver pocsible; the classificnticn ef
all inaiviceals az (o s8x anc ege and the compilation ¢f &
rhotograrhic f1lo of recogniradle irgivianals.
Cemnilation ol = photosravhic aga zerlses by taking monthly ?hotcgra;hs

¢f cows with tha2ir calvesz,

2e Assessmant of the vegetaticn ¢ynes in diff»rent areca3s of Lha uark gnd

tossonul changos in abundance of thino feod spacins anc othors,

3o Cbsorvation of rhine bohaviour and meovements cconeentrating cn sceial

intorections caily activity patterns anc feeding hab.is,.

One nejor znd foar ceoaprrativo gta y aresas have bzen chosen

)+/,, PRPOr
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b)

c)

Srareh In the oxtrem2 enst of tha psvl will Lo tho mdn stury »rea.

This ineluces Iturnd Izland ana the nrea to tha wost bLeresred by the

vorld wildlifo Pune rhino fence arcung tha Jzimungala sallasnde 16 vos

chogan Laczuse of tts hizh rirtno popalation of st least 27 in % souqres

piles (7.5 par squars nmile) wnd the exlstornco of scme relativoly oosn

ereas with cenveniont trees for 8iting machans, Thare s slgo no

2

(&

regular gilsturbanee by touri- €3 on ¢levhants and the arva 10 thuas ddeq

(J

for whavieural observ:Sions. FPatches of scerubly Trevin, Slimud foroct

[t = ASSRE A

altarnnta with strefches of clophs:t grase thae ~)“t comaon stanis boing

mixea of "ghans', “Jucka® and "boreum', Wallows are »lcentiful.

Tho 4rmodlata area arcund Tiger Topa, Plhimly Islend and the Surang

Valleys 23 ¢iffoerent rhinon hﬁve vasn identifisd and are sormally
. ¢

[N
IS

recident within era zrea of 6 squarse niles. The pepulation censity

almozd sortalnly lsss than § por 3quare nile, The area inclucdes o

with low Yphans®™ and "borruaY pgrovwth grazed haovily by corentie sioek

variaty of habitats, Bhimly is malnly coversd in zparze z2imul weedlond

in the dry season. Tha ares east of Dhinly has buen recuced to an oan

plein of chort colonizers with no cover at all vhare rhinos ares very

rarcly ceen., South along tha Feu nnd Turang Rivers the grass growih is

lush and tall, GStonds of "borrua", "jutha" and “norcut" precominate

and house ~znv rhinsz thecu:h they z2re hared 1o sce, - Tho Scneswvar wOn(Y:

“further to tha scuth ore used by rhinos alonz thaz borcers with tho
RS ]

grasolands and 2 conzicorable ancunt of brewsing activity bas been

observed, wWallows again are plentiful in all but ths e:zstarn part.

35109

dhevia veh-n gnd Chumka area censista of very tsll “borrua®™, “Jjudie" and

“gurd" prasclancs so thick thzt an ele<hant 4z the ornly practicable no

of travel In nmest Dlaccae Cnly 9 rhino havs been fcentifizd bat thsva

arc probably at least 20 in the ores. Sal forcst on tha lover 5om4s
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of thy Somonuar ronchas the Nuryani River ot Chuzka in tha wast, T¢
tho cazt the hills fore on arptithentro of grasalinags batwaan themselvos

and tha tinryani and thore ave four sigzanble t21s o lakes in tha erea,

e

&) Minoardoln - Tho Lslardds in tho linryand filver wost and rnorth of thes

Repti conflusnce sre covered mainly with the £hair-sissco forest tyre

(tencdn catoohy and rnzbw;fia“siﬁéog). A 7o day boat tripy thrcugh
the area starting freom larangarh revwsalsd very 11tila sign of shing
witil alnost dua woeat of tho liaplli conflusncd. Ilsre frem ons isgland
4 rbinoc wers seen and the tracks of a mothsr nnd calf apctted; Tbo
aven, thoush cifficult to work wnd oriantsts cnesdf in; rarronts

furthsr investdigaticon. 7The enall twisgs of cissoo (Drlhorsin ninuno)

wora beins eaton in large cunntities by the rhincs. Thav may be confing
to zinglo islaznes during tho ronspon as the Laryani fl:ws 5o faczt, (rs
scen on 9th ¥arch tuwrned bzek after having difficalty in eressing a

"L

swififlovwing channeol,

e) fukibar -« T-rnil) « Thic is an area or low rhino deasitye It couasists

rainly of tal forest in vhich ths only rhines are found ut two Lig t:zis
vhan they hava vater in theonme Jarnild cn tha edge of the feorest hus a
slightly hignser concantratien but nost of ths rhinces are found in tha

tall "cudi", “judka" znd "azrcut" (fruzdp consy) thickets around the

Decury ané Hajur Tal, Numbers are ¢ifficult to estim-ta bat &hore arc

provably only 20 rhines ia 29 cquares miles,

Eozirndgg

The hzbit~t in Yazirangs is more unifcera. Tall standz of Lxionthus vovonngd

preceninate, Cimul trees In the grasslands are scaticred ond suifor fron

fires 1it by o2 sancinary suards to enccurasns the frezn green regrovwin for

the rhiccd® grazinge The rhlco pepulzticn ds very lorgs. A consuz
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March 1972 gave (53 rhinog {n 120 shuave miles,

half

This 4is

par gquasre wlie but alvout of thia toto1l n~ro coniinoag

gn

1zilo

7

2 ¢f tall grast and lakes an the sxtrzms west of

’

o
2T &

fere there 15 o dousity of 11 por square =mils.
arga 1L was ¢omwon to sue 29 rhines oimultandcusly

Ing witnhin an aren of 1.5 sjuare wiles,

> -

laton

A total of 30 %
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prov~ce tha opportunity.

raferance to 286 12001CS (Lang 19G5) hag b2an rolotively easy.

Longt!s records

706 tna foilowing tabls has been provared by

roelativa ara a

71
“ho
in thy esrs and

hines hzve been individually tallicd end classifled ay Lo

ail

of the:a eara recoznizable egain vith ths of skatlchor

zearg 4n th

in

)

vitdng cuts

1a¢

showing characterictic folds and

fie

-

shapes ¢ horas. &Soxing of rhines the iz enay

onitaliz with ofults bat ¢ifficult with calras and

Ang of the calves centinmies slowly as chance enccunters
Azetng of cal 25 by estimttion of hoight and
Jsing

of longths and shoulder huishls for rhines torn in Rassl
vhich an e§tim&te of the

of calf to cow in &ide view silhouetty can b2 relateas o

ags.e
Cnlf sids viow zrea Eeiﬁ?t
Ao Clans Ara e lrashinn. el rovtls s S PV
( 0 /3 €2
I (
(( 1T /3 J123
IT-
_ (( 2 yrs 2/3 1Y
‘ 111 (
( 3 yr3 {(Zubucult) 3/ 957
( ACad x| 70 )
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st tha 3yr or subacult stago vig
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ny rhisos have left tasiy mothars.

Tae elussification of the 87 rhiros tallied is as balow o

Souynly Tigaw Tene s Vherisvghsn  Soncariols Tarsll
ACUlY males 11 2 2

Adult fenales i2 3 B 2

Subadult males

9
7
2
1

Subadurt fomales

-
°
*
[
[
-
>
*
.
®
[
[ 2
*
.
v
-l

Uintexad ndult . o

Unsexed Zabadulee s ¢ ° & v o ® e © o ¢ 1

Cnivos 1

W o w
N o

7
8 Calves II
- L Calves IIX ¥ 3

% Totsl 12 L 2 i 2
20 TCTAL 38 23 7 ] ?

Tha sex retio is 37 males to 28 fenales,

62,5 & of the copul:ticn is edult,

23.8 % of the popul-tlion are calves accompanying cows.
8.8 & of tha ponulavien are calvsze less than cns year old,

23,0 % of agult femalss havae calve: of lass thun cne yesr cld,

75,0 4 of sdalt females have accompanying calves,

The yesrly recruitzent to this ganple of 80 43 7 or £.,8 €, 12 uenths of

rhino ware recorced last year,
regrecents
populaticn

gocount for 2.3 %

2 of vhich w3re duas to voaching.
a less of 9.2 4 per

last

year frem the estinated 120 rhinos dn tre

year (Jelinlk and Yprotti, 9972)e The 2 natu-al doaths

ol tha population. Thus noturnl ceaths znd noaching

B/...
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deuaths gecount almost exactly for tha yaarly vocrultzment of rhings in

the somilatlen, The situatici Le sinilar this yoar.

(Jan ~ Tee) (Jan - day)
Poached rhinoes 9 3
Natural doeaths 3 1 :

Thus at ths orusent rate of rocruitnent end deaths the populatizon s
statice I{ peaching cz2n ba brouzht totslly under contrsl thers sheuld
be a 6,5 & increzse in ths population porycar subjasct to sucondary
efiects on tha rhino anc tha habitats 1hae 1last case o seachiny was in

February vhen a pregnant female was killed,
Thase f'izurces for populstion ceapositicon are very sinilar {o tnose
raportad for Zozirangs i the 1572 cansus

e q972 1973

&1 21 o "‘?, (‘ 1':‘1 ?‘,::.‘,;: r-!

. % Populaticn auvult 594 62,9
£ Fopulaticn €alves lasg than 1 year old 0.2 8.8
[ < - & Y : s 31 ~ o
% fAcult fomales with calves less than 33.6 23.0

1 yoar old

Thera iz a slightly lower recruitzent rats in Chiltawan ang o higher

pereantage of ha populstisn 1z aduld,

The reatics of Calves I s Adult fe3zlos § (IX « XTI ¢ S&) in Chitawan and

Fazirsnga aroe 28 s 100 ¢ 83 ang 353 192 ¢ 179 .

Tho theorctical masisum nusbsre of Juvsnilez poszidble aged 1 - b years is
3% 28 = 8% in Chitawaea ongd 3 8 35 = 1293 in Hagirongae Cousering thase

figures with thse actual on=s {¢ cazn b2 coen that they corrssuend pretly



- e
fearly. The Kaszlranga ectanl igure 49 o 1ittlo low ang this ray b
cue to prodatlicon by tiger, 3% calves heve down recerced hille¢ by tizer
in the 1a3t 7 y3ars vhereas in Chiitswan I cxn only fiae records of 3 in
the oamo paried, The tizer ”OwdlﬁuIOJ of Luzirunzga iu twics that of
Chitawan ane containzd in a aaller 1rea. |

in estinla of calving interval cuan bo mate from -

%0, nature fowales

Hos ealves less than 1 year olce

o

In Chitswan thies ig 5 a 3,6 yaars,

~3i

Gkulls sre now being collectad in Chitswan and in Kaziranga in my abooncs
anc LU 1< hopsc 1o cefine age classss on thy basis of wooth weer. Cf tLho
S rhinos poachsd in Chitswan eince Leceabar & had acalt contiticn, ond coe
vas & clazg II calf. Cf tho 2 npatural ¢agths bouch hao zgult derntivicn ann

one had tzelh worn smocoth with no cusos at alle.

Chitcuan H'hing 'o~ths

Acult fomale + Clacs 1I calf poachud

T'ec 1972 1
1 Acult femals dgrowmzad in laio
Feb 1973 1 acult female thot § dieg 10 cay
later of ballst
. WOUnC S, '
1 Aculg malo poachsc
1 #culd fomala - pregnant resched
$ Acult fonsle C€ied natural ceain

Populatien Vrbieato

Pelink and Uprotd (13572) estimated 121 -« 147 rhines in the Chitavan altor

concucting cansus frem nelicoptor and ¢le hants, I hove incividually

[ &

claseificd 32 rhinos within th2 park nrd hae [lesting glivpsas of cihsrs.



Tracks have bean zeon in very Laiciily voratatad pards of the park imyo
J

vheervaiticn 1s vary difficult arnd slio curgldo tha park oo the other Gids

¢f thy Meryani " lver in YNawalpare A serorist chzrad a vnine sleni tho

v et

Hetaara road 29 miles froa the fark bounoarye At thds stopoe T Lhinh thad
, .

tha 1972 conoud ~*va; B reazonably ecceurnt2 oolinsic,

o Hohitnd @ nauire-ontg

Thinos cre caly roun! in Chitovan inm placas wveers tharg is a) adeguzto
covay for sndiering frem the sun ana hcing from huruns, ) woler for
driﬁking ang woallowing, (fha lottor must be avay froa human alsturbanco
in nost ceses though a law old nalas provo cxceptions), end c) an
adequats food supply.

A d

a) Cover

Fhincs are seen regulerly ovor hlnly Isiand up until February obut altor
the castruction of tho lenz grass by fire they booeme e:triﬂt =g Lo cn2
arcs of thick “zhans® on Zhimly valeh renainsu to 8 largs extent unburni,
Tracks and rocturnal cuservaticne chew ¢ that theuzh the burnl sreas wars
spurned during tha day b2czuse of huzmar cizturbance, csttla and buffolo
grazing and lack ¢f shelter, thoy grazecd on the lush regreuth ab nizgnt.
Lowaver, tha cezavtiice slogk grauzing vrocsuis grew o much that in April
the rthines wore grezine nore in the Gurang Valloy Yasrecut® and "barrﬁaﬂ'

“t

s{sncs, There are also abundant chelteree vallow: in tha Jurang arda.

Tha aomestic stock graring prezsure ot Bhinmly 15 much higher than at fsur:
Sevarel hundred head grazed sinmultancously on Shinly in April but ravely
more than 3 « %70 graze zisalizracusly {n the Zeursh stucy area 18 one
exclucdes o 2dly overzrazoad place of lana on thd east of IT4xrml islzncd,
In a stnilsr situation at Saurah vhzro the loag “bhorrua, '“‘Jucka" anc
"shanc® cover had boen burnt of €, rhincs ware often found grazing in (ke

i1/ ...



ai?»

daylight bours and this can be azc ribﬂc to loss human ang domestie stock
-¢izturbance,
b) Yatar
¥n unsisturbed arcaes 1o Cureng, rhinos esn b2 obsarved crinninb on
oxposed rivorbanis ducing the nmicela of the cay. In wost cthar aress
vasre hutan cisturbance L2 graator they avolce oxios inu thom elves ang k:ep
to thick covar ans shalicerec watoer supplies, Thay have no need Lo orink
¢uring daylizht heurs. A lactating fenaloe followed fron davn enwards
drank first ot 23,99 hours ang she. lalt her O month old ¢xlf 00 yares

from the rivar in thick ecover while ohi drani,

Vater 13 needed not cnly fer ¢rinking but alse for wallowing. 1€ also
prevides watersiants which are fed upon in large guantitiszs by the rhinos.
Lack of wallows may cxpluin the relativaly high conecentrations of xing
né Sourah ond Tiger Tops and tha low nunbers in the tall grzosclaongs betwoen
Jarnili sng Fooary and furthar east to Jaluungalas This could Limis

cistributicn in tha Ccry socson,

Tho table bzlow chows the £ of observations ¢f rhincs on whieh?ﬂhe inftiad
enccuntor the animals were valiowinyg - normally i a small lake, sireas or

- pool with cema cogres of vezatiticn cover surroundiag i€ 3

< Cbrervaticns

dallcwing
Degenber 0
Jaruary 2,3
Harch 13,0 '
C&pril 218
Hay - 37.1

12/:03
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The feu and Faptl Rivers ore not used oxcept in early evening ond o large
exnanse of grasslencds east of Sfaursh s davoid of sultsdble wallows in the
Cry =eascis Ferhans during the menscon these arens will ba uzed mora.
Uorotd (perse cemm, ) rezerts 17 rhino counted in cne tal § miles west of
Gzurah In May 1972 alter a prolongsd dry pericd curing vhich the Jeoursh
tals drica up or were too exsos:d te catéls grazing for tho rhinos to
'make uee of tham, . Scme of the vhinos using Lhe tal wers veccynizable ax

enes s2en previously at Sauran.

Sa far this year thaero has been resular rainfuall and th2 poyulatien level
at sgurah Yiam reémain:d prevty constant. Fvsn alfter the moest rscent rains
there ére 73rse auzbirs of rhino in th2 small area n-sar Jolmungula villaye
and ovar 1% huva bogn seen cuvring a « hour elevhant rice, The siscial
00:a1ticns of the habltat and tha proxizivy of the villags 1 susp2et have
h
“scmﬂzring to ¢e with this. Althovsh a fenca hat Laeon bullt alonpg th? odze
of'th" Jaimuanzala Yalient I Cwice saw rhines puching tholr way ithroagh the
/feﬂne at nizht tizo and ms¥ing their way acress ths fisldes, Tha neople on
the north vank all buile rhino citcehss and fences arcund thsir croos and
;;/Cldiﬁ that during ithe rice and malza season thsy suffer enormcus lesses
/ frem rninos, This liking of cropralcing may be cna redson for the rhinof:
conc¢ntrw*ioq near tha agricultural land and away froa the wilder forest

l
:'" arga ;uo
l

i It is =alco notic2zblo that rkincs use the short grass arsas for grazi

{ "

j &uch 83ﬁtho alrstrip and aroezs besicae the faptd Iiver heavily grazad b,
{
co‘e:tic $tocke licre also ths rhinos make use of sseondary colenizars

unyals 93010 to 0uttla or clephants such as Artoaisia, |

igﬁgngﬂ fer browsing,  Their growth here 1s probably a result of extensive

’

stecg grazing tuf it has hao tha inuirsct offect of provicins cifferent

food for the rhincg.. Gecdard (19467) reserts black rhings (Die-~vas hic: o3

making uca of ovuergrazad areas in dgoronzerg Crater where felisnsm snd
\ 13/99-
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e 33 -
(
Indirofapy oecur enc sarmizsas thal overgrazing in thie ¢:50 rezalts ¢n &

wicer huxrbiveres fa

5
0
e

) feoading Ohravyatigne

Searensl fsz¢dns ouvzervations tn c¢ifferent sress are buing colloetad,

.

Goddare® s molthod of fezcding stalions (Goddara 1967) is being trica but ¢ 13
aLfficult to stuy with an incivicual for lens pericds cloia encufh to
{Ldontifly evory anncles 2aton without affecling the behaviour of the rhince,
Cn3 mathicd which has beon used 4n a vdizle sarea 42 Lo rocore sscclec ezten
by vhincs peasiing near to a sachan anc to reicte thos2 cutaen to those
4avatiabi: en thy reute takene On a larger ceals, pesitlons of rhiney arag
plotiee avery fivo minutzs on a aap of a 4 squars nile expanss of wixeo
graselndes visible from & wachan, A rcugh Vcautzpicn oup of tha area is
wacte Lo =how the relativao abunarnces of cifferent gpacles 1a cifferent
rraad witlch 2ay thon ba ccrral:tac with the time cpent by <hs rhinos in (i

different arcad,

50 for igentilicaticon of olants in Hathmancue hzs sot procoetes veory fust =
the grass spoceinlist is away on leave. licpnli napas tuught to no by the

local preple are used in this recording,
The pattern of gruzing wnz 4ts changs throughout ths yesr haz bien a8
follows st Saurch t

Dacemdar § Hain grazing doens on shorl ancroposencus grassus, Cyneden cootulcs

e

and ~hort “"ghuna" by nizht, A lot ef browring on chrubs aurb o8
Aria~dsiz, “dayoun'y Jolanum ond Zirwohzne Tufly "ghangh grazcs
arony thr milvwoed thick:ts,

cateis and Yghons® chow a Ci‘...-nt ro¥th form vhich ooy

o dud to thine gracing. P hinos usaally eat long frencs by

%/ luying than sldouays in their meouths end (han Jorsing the haeo up
/oo
or cideways to breuk the fronds cr to pass 4Lt throazh the noatn
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toaring off lzaves, Thlg bchavicur is also showm with chiarred
stems vhich rhines pull throush their mouths to serape off tho
zshos,

%ha Artomtsins and "ghans' wre groving weedy steas with shert

tufty outgreirths all Ltho way up thome

Tho following table gives tho parcectnges of observations of zrazing rhines

rmece in each of % areas ot Spurch each rongh ¢

Tceembar

January

¥arch
Lpril

Vay

Tufty "Chanz", <hort "Rarruatty "Judkat, Wetor Foreet
erceving grasscy 4 "Choans® [lats Coweec i Browvcing
colunizing shvabs tal

67 26 0 7

75 8 ' 0 A7

13 g5 eb 6
13 50 31 1
46 23 - 26 5

A1l thoe data was pathered on o stancard ele'hqnt teur taking In all feur

arcas on each cccasion.

January
Herch s
Aoril H

Ag for Decombar but mora browsing in tha forezts. Ho grazing

Ln the tall eclephint gross stancs,

Aftor £41¢ had sw2pi threough & rilxed stana of "judhks™, "borrua®
snd “ghans" tho nev regrowth proved tha pain grazing attraction

to tha rhinos cnd remained so until early “ay.

A8 Marche Charrec stanz wore eaten or cullec thrceush ths weatlis
K largs proportion of tho Thinc's tima w3gs spont feeding cn

uncer water vepedation in tha tzl =,
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{ 19 gross rpecles ang 23 shrubs havs been eollected as rhine food planto
end eve ot precent nwalting icentiflcaticn in Hathmancu),

In the D.urgh study area sbtout 828 of the vild lorps horbivere blemass ic
maco up by rhino. I8 cattle ana Rurfalo are also included tha fizuro cro

to $0: of the bicuass mace ap by yhinos,

Ths picture i3 very aifferent in the Bhizmly, Uarrbass, Sukibar arcea viesre
15570 csttle vero countad in the arga from the top of the Fomoswar ridgs
cno day in ‘pril. lerz the rhino has 1iLtl: more than 8¢ of the bicnass
if theze stocke are included, Although a certaln ancunt of eatils grazin

¢oex not co ouch hars on this soole it is very cdestructiva,

Obs erVuticns have baen mane on plants outen by cuttle an” buffeleo and
-gatelled work 4s heing =~enz in different arees Lo ciceover the exact
cverlap of focd opzeissd b tween cattle end rhinces. Chital, hiog cesr asnd
vild plg occupy tho sans grozing grownds anc sharz the sama rescurces
thoush no ceudt thay exdlolit thes cifferently.

-

Lagzitnnea

In ¥azir-nge in March noecst of the rhines weors feecding on Priantus rovanaas

regrowth aftor a fire. Thsy alse foc oa "mal" prunde ren-y, Cynocen ¢:otil-

&nad othar zhori cracying grascaes, One individual in particular Lo hzavily

]

on tha watsr vegstation faclud

-
3
w2

the water hyacinth Zilchhoinia f=acadince,

Using thz 1972 conaus {igurcs tho rhines mske up 28 © of the bilozmass of in

parsz btut in the Bagori Boat they neky up 57°¢ of the bLiomass,
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Y, Tneiviennd shavioye
a) -6 Tiowa Jeilivablon of itk

L 1ot of ¢iatn hz2g buzon collagtzd on aclivity patiorns ane cculd e sutjeci:y
to totailad analysis In an 6ffort Lo corralats activity vith ngo, 5@z,
loention, tewpoerature and wegther congltions. Host facding aclivivy touxes
Placo in tha early =orning or lete cvvepinz., In winter grazingy usually
continuag until 19,97 aeme atl which timas Lh2 hoasvy river wict which ceverva
thy villey fred b or § @.2. Onwarcs was uruzlly claaring. 7his wos Sollow:so
by & period of reste nob necessarily in Lz shade enc o forthar veried of
grezing in tha aftorncone Anluels often rosteg fer 2 chort time around

dusk anc then grazec uatil micnisnt or 1-tar w»hen a 2 = b hour roct wericd
b:fcro daown was normal, The pattern 1s cimilar in ths sumagr but sninals
vallow as early ss 6 a.n. £nd the i2ain grazing perice is usuglly from 3

onwaras ¢aenite the fact thad the zun is 131l hith anc hot at tnhis tirme.

ahincs hevo bzen votchag for %05 hours tinea Docamber, Cne calfl anc covw
wvora followad fer 2% hours in January snd alzoct 2% hours in Aprile The

follcwing thews thair netivity on both ocecasiense

20th JIonuary, 1373 Covw + 6 month old Calf
1719 -~ 1910 ing, ticeping

1910 - 2315 razing, bLrowsing

2315 -« M5 Acult fennle zoes to tha river to drink
leaving the calfl in thicit covare

9305 ~ 0139 Grazing, breviing

0131 - 0413 Lying

0%90 - $75% Grazing

0395 = 1430

U430 - 1645 Grozing
g

45 - 177 Lying | 1937 I leave AV e



- 47 o

o8

- Total time @ Lying 940 hours
' Feading § 12,30 hours

VYaliiing &
deinking 0,90 rours

>

In April atoonpts to follow enimels for 24% hours vers unsuccsssful bud
chservitione {reos machans cay ano nicht lnoleatae thie following gansral
activity pattern, for thilse particular cow and ga2li,

LY

2prtd
. 15,00 B Gtart grazing ano head slowly towsrds a big tal.
1730 Resch 21 and feec con waterwdad uncey watsr,
3.0 Leave tal to grazo,
23,7 Lio cown

00,10 Orazo

05.00 Orazing st11l
0200 To cover « tzl or wood,

02:00 « 15,00 Lyiag

Tins Lying $ 7.30 hours -

Grazing s 1%.39 hours

Wallowdng in the micday perice 45 usually in watsre in thick cover whera tro
rhaino cannot ba soen, vat the rhinss #1so wallew regalarly 4in the gvenings
in cpen pools anc ceubing this activity with a censicaradls amount of foocls
on the wmtorwseas. Thr timacz of wallowinsz cbservations moan little bhenuss

to much vallowing £3 c¢ono hicden in thick covor such as Arinso Gota¥e In

Kazirangs micday wallowing in tho open lakos 4s coammen bzhavicur,

18/ces
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Bovenoats

A11 rmovemcnts cbserved So far hava bien loeal L.2. 1o2s than 3 miles, bu
gomz oanimald foy Yool more wicely as 4o inclicateu by the low nunoor of
rocishtngs of subusstulis wund scme acalds fn 2 govare miles of tha Boaurah
aren, Thé male Y1 left thy area for mosé of May but was TQSightﬂﬁiﬂﬁlin
at ths e¢nd of Maye Ths male “IVY disspocarad cozpletély ene hae not bLacs
ceeen all Mey while othare haws cers in Goge VIT and XIIIL f,a, B and b ote
the irost gérmanent rasidents in €2 relatively 6§en area arculd Swursh vhere

observaticn ang icentilftcation 15 casizct, -
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ABC ﬁ “FGHIH are esalt cows ¢ith calves u becae fghin

J and K eare cdéult
L is subodult
1, 1I, III, IV, V, VIJI, I%, %, XI, XIIX, XIV ore adult nales

VI, Vi, =nd XIT  sre subatuld a5les



B) Toaections Lo Other frnimaln and =

Daactions to human cisfurbanes or other sninals arg oxtreugly variable ana
¢evend on the madiun of stimulation, the Lime of cay, the cover avallanis
ane the incdivicual cencarnzse. A typlesl soogucnes folloxing o rhino's

datacticon of human scell mihit ba ss follows ¢

A cow rhino stanes sleowly vot-ting her ecrs anc alping them oceasicnally
to rid hor hznd of Jungle mynahs or flios, An aceonpanyling calf ccag tha
same and stonds at an angle to 1tc zothar, The cov Snorits and makoet a moox
cherge hoad held low to the greand in the airecticn of origin of the smaill,
A wvock charge is breught to o ziop after o fow s3te2ps snd ths cow wneols
areund in a half circle anc than a full circle toliing tiny stons anc
swinging ths head rcund fast as if undeeized abeout where to go. 7Two or thre
nock charges may b mage enc then tha pair run avay with the Calf noraallr
loading. Aoncerting ond honking may continue for sevaral ninutes from s coudi

of hunt¢raa ysrdsd avay.

Altoernatively the cew may puch hwemo her chargs a bit furthers I have turned
one charging fomale Ly shcuting and escapec two others by falling to cas sic

and ¢lizbing a troe.

thinos in Xzziranga graze oo2acofully with buffalo? Swaup ¢ery and hog ceor
end Y have watch:d them in Chdtawan walik through heroz of Chital with ro
¢isturbing cffects.e Also in Chltawan & rhino was neen to chase a8 sloth baor
200 yarcs ecross a sancy beach into the forest, henxing leucly on tha way.
On another occasicn a male rhino chargags a hog casr which grazec too near Lo

" him,
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Sm&ll 4¢ tma rhinost bgst 2cnce. Thoey ore Lfamodiztoly alarted if cowmwing

of a human obzereare 7Thair sight is vory poor and is enlymally affcective
in parcavtion ef wmoving silhouatiog or ol very ¢lose rangle Jcunds such 2

crockling in gregs ano bushes are oflevn ignored ~hwn the rhino itzalf is in

:.

thick vapeiaticn bat When it iz exposLG on a wallow oF ¢pen srea any ususasl
scunc i=mmediztely alerte dte A0 nadght they sre s1ightly less wnry ono goms
cut more intc tho cpen erens o graze. Coag 018 u&las'bfccm slmont ¢bliivic:
to humzan cobzarvers at this tima uno =gy be aporeachad i LY open to withia
-a fow yards vhile they continuu to grauo, |

in obrorver can it up a treo only O uet off the gréund ana a rhino uunceraer
though parfzetly aware of the omell of huaans, will often walk by sniffing un
investigating yet unable to cofsct tho origin ¢f the smell.

Y

Bires Asseristins with Vidnes

In Kaziranga the following birds ware oftsa sesn on tho backs of ratncs or

sround i1¢s feet and howg clcking uo morzels of {cot as ths rhinos gRzes

Cattle ugret <« Bubuleus ibis

Commen mynah = Aovidotheras twiatis

3

Black crongo « [Dlgrurus s-oocpurenn ahivictss

In Chitawon cattle ogrets are not uhgen in sssociaticon with rhinose Th mozst

cemson avian follouwsr is the Junslie mynah Jathlenony fuceng vhich picks ue

morcols froa th: grouna oy plaks frem open wouncs on the rhinuts body. Tha

comten kingfichar Aleoco atthis uces rhincs as porchas vhan they walloew in

the tals and the Incdlan oionlt /oilnms yufulis has boen obzovvec pickinz us

nmovsels frem arouns a grazing rhino's oouthe  Tha black cronge 4g also fo:ins

in aussociaticn wiih the vhinos inm Chitawane

21/0@.
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a) Social rzanication

The following tnaolo chows ths classification of group compositions snd the
nmbars of each typz ©3¢ne. Uroups asans animnls «hich are fountc moving tozcU
ond staving toeothor for an hour or worae, MNany groups are vary toemosrary in
ature snd these largasr thon two 4n cize havs nover rerainse togethor for mor
than 2 days. The data dees not includve groups feuns wallosing togothar, U
to 9 rhinos have b2en Seen wallowing to:cthor but in no sense of the vorl wre

Yhoy a group uwncer the:se circuastances. There can be B lot of agreesicn

¢igplaycd 4f the rhinos venture too neur azein other,

Chitavaa Kogirapm-
{ Adult malo 122 (23.0%) 20 (33.7%)
1 2 Agult forale : 23 Ge2E) 23 ( 8.6%)
E Subacuit ) 31 (7.0 51 (42.12)
~{  Acult feomzie ¢ calf 235 (84,0:) 61 (22.87)
E‘ Acult female + Acult male 8 ( 1.37) i3 %.5.7)
| é Two noult males L ( 0.9%) 2 ( 1.94)
2 g Two odult females 2 ( 0.57) 0 ( 0,0<)
2 Tvo subadults 0o ( 0,00) 16 ( 6.07)
E Acult famale + subadult 0 ( 2.07) L { 1.57)

é Two acult fenales :
) + 1 ealf 2 ( 0.57) 0 ( 7.0%)

® g Acult femals + calf

( and subadalt 8 ( 1.80) b ( 6.07)

Kagirsnga and Chitavan are cossared in this table., The nmain d¢ifferences batwe
the two localitigs are that tha number of single subscults is consiceradly
highar 4in Ya"*nnga stie tha numbar of cowee:1ll pafre 15 lower in Kazjranga,
This incicatos that tha calves are laaving their rotnesrs carlier in Raslmnsa

than in Chitavan.
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b) Vonlirnticn

et

ho foilowingz voealizaticne hhwe 52-nm not2c vhich function 29 cozmunicaticn

aignals ¢

i¢ Uuort

A tound made by wxpolling alr in a succession of quick bursts throuhthe
1ips and noatrils., It 1¢ uzed a3 o varnin. rouno to wman, elovhwnt or rhins
vhen they aparoanch too neor, Another rbino nay answar a snort with the

some noice,

2 Ion
LEtor the snort tho aniual cithor stonds its ground, runs awzy or charzes.

The honk way ba wato in cny of theso situaticns thousgh it is not alweys

al

uscde [t is s lsud outtursl noice reminicscint of honking gsese, anag often
two tona in maturce Two rhinos may answor eesch othar's honivs,

3¢ Iuroh

On flseing expulsicn of air in tha throat makes a wiaeezing nolse vhich is in

tizo with the troiting pacs usually used in theze circuzataznces

k, Zieag
A nNoise nmats by cows with hcad low en¢ hald forward in subzissive desturs

vihion facod by an oscult mals, A low pltchec onn tonn vecallzaticn nmace wilh

on oven nsuth, : :

50 :31 O
This 48 nade as a threat nclze by rhincs upproaching anothar or tanCir~
facinz ancthar, It 45 cinilar to thy bBl2at but Louder sngd rmore fereibile

gnd nade with ths nesa redcsza angd mouth open,
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6, Grung
5L noise made by culves as & ccntuct noise vith thalr vothars, Its
fregqueney i@ incresses whan tho call is cut ¢f sightel its <othar cr a

long way ecwey., 1t is a short simple grunt nmode ¢egn insice tha throat and

c:n be mnce with tha mouth shul or onen ant cven vhille graeing. It is

vepaated regularly ut rates of up to 1 per 2 secends, Ccous 2lso maks this
noise but usvally meke no r8nly to o caslves gruntse It has a curicus
ventriloquistiic property ond can be vary mislesding sz fo tht clrection of

origin.

7« Souank Poant

A chary sgunaking intake of brenth followed Zmmediately by a panting cutilfllow

similﬁr tc a mild heuk. It is vepoated many times in sucezssicn by meles
Munndng in tursuit of fimalss and has also bzen recorvded by a male in
gorsult of ercthar male. After a fenals has eicapad the mala may stop and
continus to squaak pant grocually recucing the frequoncy. In {his stagos

tha pant roise is somctinzs cmitted or becomzs too faint to b haéerd,

8‘ ﬂf"’

This is made in & scricus Light. It i3 a hizghor dntensity honk lenger crawn

-cut and lcuder,

9 RBig Grunt

A noise vhich hats only been heard cnce by two males fighting,

e) Cou = Co1f Dolaticnonly

2dult fomal2s cng colves hinv: Doen treatec ©s & undt for ceta recording.
They ere elmost always sien togethzr even whon tho calves are subodults

( £ tho size of (ac adulis).
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Cn 3 occonicns on ~hich suckling war cobhsorvad tha ¢alfl sucklzd frem Wmhind
ths cow with 1ts hs:o botwscen hor back legge On anothor oeccasien 1t suciloer

{rom the side facing backwards,

Babies feed on wlants £rezm an oacly ngee  Pood szleciion 1s slizhily oifferon.

Cne 6 month old calf ate o largs quuantity of a2 small leaved creaper while

her oother pgrazed ca lucsh grass reprowih. .

Ypllows are visitsec by both mothoy end ¢alf tegother and trhey usually wallew

in physical contact with ezch othsr. Howavar, twe wory small calves ot
Enziranga alwsys ctayed on tha side whilo thulr mothers wellewad, 1In scms
caces tho c21f cats its ferolags un € tha cew's back from tha sicde and

gleeps with iis foraquarters reuting on its methor's back.
: .
Couw and calf greet cach othsr bf rabbing nofus nnd nocks and this greotinz
!
L6 also scen botwren tvo Calves on ceeaslonz.  Grecting and close nhyoica
contact curing wallowing and 1y%,g cown on land is characteristic &f all

i
:

g clusscs of calves,

‘ 1
|
I¢ is oftan tho colf vho nollced thz presence of cn obsarver first nnd nay

i
w2lk townras a suspleicus cbjact or zmalls Th2 cow 15 in hor turn alaroed
end may Sollow or overtaka the dalf. If thay take fright eithor may run oil,
sasctines henking, tut the e2lf usually takes s lasa with th2 cow c¢overing
its rotreat,

Igader Lantlap

Ko of Coonsicns Hoe of Tgooniicns

Lo SO Loy calf
23 28 70 39
C Distazhed Undistarbon
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In an uncisturbed situation it is norml for they cow to leade Calwus

33

som2tinss romp and dlay around the covw Tunning as much &8 150 yards shzuo

of hes and baek sn? then rubblng roses oy nochs on returninge 4 2 menth ole

»

¢-1f in Fazlrunga was soon to run ahzac and bohind 1is mother as she anproaeh

Jallowad,

<
o)
&1
P
jog
{2
o
a
I,

& wallow znd thon L9 gaxbol on the 3ic

Whon grazing it 4 not uncoznen for two ¢alf - cow palrs to graze closa
togathor but (hay aluays move as separato units und though they wove in reupshl
the sama Girecvien they cre not folleovinp cex:ch othsr and thay give the
dmorassion of valing tegether by chances They seldow stay togather for nor

thian 2 hours,.

Oftan two or @ore covw - ¢i3lf palrs wallow in cne tale They coexist quietly
4f thoy stay apert but thaero 1s ofton antagenism 10 cne appreaches ancthor or
Jnugt arfter a new raino onters ths wallow,

\

e.ge A3th mav, 1373 1812 hours

B 4 b enter peol at wost ende B leads and aftar orinkinz they walk steadily
easte B Lifta €1il, urinates and lies cbwn~ b overtakes B ang walks on
towvards B mné 6 lying vogother in tha water 10 yarcs awvay. I snorts, b
approschss with hoza halé highe £ morts, rices (e hor feet and snerts agnin.
'

b runs back to Bs % givas tho onen meuth Lhreat disolay ance followzd closel
by ¢ a»vpronchize b, b relrcafs firther towvards Be I attacks sgain with ¢pen
mouth, lipe turncd back¥ 2n¢ lunges at b's face, b honks snd run2g towards 3
vho also runs avay, 32 + ¢ lie down agnlin togsthers B + b pazs 8 yrres to the
left of 1lying 7 «+ fg' B valks past but © ajnpreaches £ whoe gats ap. Thay rub
nosas with a cirealar moticne D blows budbbles. P snortse £ roeturns fQ her
gidoe P rnortse b walks off to lic bosice 2 who has 1zia down 20 yaros sway

in the watsp.
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3 vairs ying at 29 yaras intervals, 411 the crlves blew budbles with haonvs
wider water anu than eema up for alr btotere submusrging Lhe hoad sgadn andg
blowing oore babdles. ALl roll in ths mud ecccssicnally. T“hoy rell oato ci:
flonk izt ang reck back sg+din belors turning lo ths othar t I have

naver scen an sdult rhino reoll right over its spinag.

a) Adult mo1e Inuerection

On two cceacions ecult bulla h:va bacon chserved groezing tozather (atb
cevatated witiidn 37 minutes. Aggression batwzren bulls has also bsen
recordeds Cne bull chaced snother vhile equoak onnting, 2 vulls foced
gach otheyr hazads lovy parpying with thelir herns and nesss and maning pig
1iko grnts,  Thay steod for 5 nminutes baforo one scucdanly turned 2ne rang
Ths victor had no wounds but th2 loser hac a 12 inch long frosh wound on
the rizht ¢f the neek,

A4

Two-bulls wallowing togother somatimes coxd into ciosa contuct ang s tand
facling oach other snorting, NHormally cne will turn and run btafzro any
fichting occurs but on 2cmr cecasions chargvs hav: bzen obzsrvee ia which o

cicavays lunge of the h2ad 1s smace with th2 incizor tusks b .red,

Aduly females huave Toen scen to attzck acult wales vho flee from their charz:,
Reecrds ol all aggrossive intarzctlions arae being cellected anc so fur in tha
Caurzh arca thars ere tuo males walch havae never Lzen dofoatcd by unothsy
males  An inveractica botween ithace tvo mnles has not been obsorvad but they

use the g=2ma grszing grounce ane wallowse

There sre two adalt funalzs, both with e¢alves, who ars Ccm,.“at in ©n enceunlc
vitn clthor of the two vominznt males anu initi-te {nteracticns with thaa, &
cther fomales ia Lhe arza do not initiate internctiens with any =ales unc ars

Subalssive 1f an enccunter cdous take place.
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unzniles

Tungpiles in Chitawan arg scaresr and vmaller thzn thoss in Xaeir:nga,
Thaoy are usced by wore thun cnr inclivicdual cne [ have ceen § rhines uss tha
s5ama cuncrnile in onod morning in Fazirangae Cnly teice hiva 1 secn rhincs
backing up to a dungpile befcva cvalfscating. More often theoy walk over it
or walk up to 1t ont turn slicntly outwaras, Scmotimes thay smell it
closgely haforehnnd,  Acult mslec, subadalis, awvld femsles anc vary small
¢nlves have all boen seen uzing the same cungolles, Ca on2 occasion a
rhino scrapad 4ts hing leg in it:s fung aflter cafacations I saw sizns that
anothier yhino n_n cong Lha same clocwhnra, Xormelly the vhinog having

Cefeented, movaes on,

Pungpiles ars found throughout ths rhino areas but more irecusntly by wallcow.
or in opan tfhort erasc ureas, lioles in Lhe groundy natural or man oasag

atirset rhines ao placss Lo uofaecata,

Hrination

Bull rhincs csoroy uring in up to 8 backuverd circctad squirts vaen confrentsc
by man, clurzhant or snothar rhpinoe ov whon cyoroaching tha same himself{, Thz
tail is always curlod over ths back bafore urinatlen,  Cnly ccult males have

.

been obsarvea to apray their urine.

Flesaren

Botiy males and feaales use ths “fleshzzn® posture after sniffinz the grounc
vaere other rhines havo passsc cr urinited, Unliks tha African rhinos ihz
Indian rhino hkas very gooe n=2¢k writlculation and 1ifta 1ts nose above schoules
" levely curls “z»h th2 front anc sices of tha 1ips, zcre esgecially the ugzner

~

one, and kceps ths stanes for e fev scccads,
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Two parallel Jurrows shout 16 inchos apart ont up to 90 yards long are oft o
fo: n¢ anc enyecially in thr vicinity of duupnilesz. Cn tvo occasicens a nals

vas taon making a palr of thzeo furrews. [ gxtreet ca the fleld notes c-

-

8th Credls 2073

"y hao Jiot chased & fomale who escapad hin.

19,23 Acult male Voon-1ls ground and 12:hnens, haad turnco up ;hafnly
vith hiis 1io2 curled rirht back, He walls on zlowly scuth rrazing
Iig spray urinstes twlen gnd w2lks with o sbiff lngger galt
cragaing his back legs ore ofter the cther so that the midéle teo:
gouge furrcowd bohind, o centinucs for $0 yeords sjulrting zore
urine bshine ane on Lo his legs,.

17.10 ‘ M+ (co¥ + calf) waix south 2dlons roughly Lhs satiz route. M
snslls the groand and flczhmens. Lha ovarsakes A and reachas

Vtg rocuite. Uhe flosharng aguin ot thie yolnt and ooves on asro:ss

his fl?ho
17. 45 IIY (lel} wal,s scuth grazing. N2 fleshmoans cn V's reuts of this
mCIMing.

Conolu~ing

It 43 hare to seo how thase mavkiong btehavicur natterns coule b9 in defene
of a tarritory as re Jortaed by Ullrvieh (1201)e %ha rvrangses of thvs feur mala?
seen nost frequently at Tauren ovarlap ccnsideorasly, Tihires of thonm hzvor
boen secen grasiag togethor 59 yarcs apart witheout any sotojonisn, Tuvan of
thea z21u0 courted the sams fongle over a varied of 2 Cuys ana ©ha was lort
uneccenpaniad curing semin of Lhwq tima, A1l the raices, both trulas and

femalas move accorcin: o the.stuto of tho vasetation to taks cévantage cf

i3

the natritious rogrewing grass after fires and the n2y orass sheoot g oup vl
the start of ihs rains, Tho cams waz s2en in Kazlrange with up to 25 vhi~te
= 4Cult malesy femnlesg culvoes ond zud2uslis « zracing on on oaréa of regres.

Splanthyge, : 2 oo
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So far it anpiars that there may be a doainance hi:zrarchy which incluces
both saoxes. It i3 compllceuated howvover and 1s prebably affocted by the
circuwsztnces In which lhe 2ocountar taiies slree, Cno of the fennrlus who
{8 ceorinant over the cealnent nalss 13 subsissive to o female who i
subalssive to a cominznt males A1l the interacticns on winlch this exaapla
is basce took place in a single wallow but szinilar encounters hava taen

observed on lanc.

With the collocticn of more dzta In cifferent leocaticns a clearey picturs

shoule en:srzo. So £ there is no evidencs for any “territory” or defence

£) Sexu~1 Pahaviour

1) Agoreseh by the )l

Ll 2N

Tue bull fellows thn cow vhaerovaer she po2s in an avtonpt to coma face to fue
with bor but withcut frichtscaing here Gcounetizes tha cow talas frignt ang runs
tafore thay cvon come fuce to facs in which case the bull gives chase uttering
tha squoak pants cesoribed curliore Tiay beih run with their tolls up bok:ing
thome ©he honks cccasleoniullye Cne such pair raen h21¢ a rnile in the ecpon.

Th: male cauzht up with the fumale frem 203 yards behind at the start ano oo
ha cama up to her lungtd at Liar rear flank with his hea2g « possibly «ith the
incisors bared., OSh9o contlnusd (o rua znt hs {o Lungd untll she bogan to arsw
ahoed and théy eatercy the lorest aralne COn another oceasion in wnich tie
cow escaped, th2 bull stonnsdy squesk oantea with ceeransing {requency snd
then chargac a small Trowdia tres hitting 4t bk fga2t from the grrund with the
bﬁsc of his horn and toking off a vises of bark 6 inches scuare stuck in his

horne He squirted urino twics and walked awsy,

(a2l

The z-quance of oevents 1f the female coesnot ran away or if the male estelss
un with hoar again varies but thzre sre tve b:sle noatures which ars zcepicc

30/¢ce
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‘éuring tho preunting st.ge.

a) Male 2nd fannle stand focing each othoer with hozgs lowy ching nlmost
on the grounc ane noses or hurns touchlug. Thay normally wove thelr horns
froa side to uidoe lile ftwe hockey olayors 2t a "bully off', Carcssing of

forohaucy ana chee¥s of poartner with ovon lips may occur,

?

b) #ale stanss bohine famnle with his chiin resting cn her ruap. lo may
follcw hur for leng periccs like thive. This posltion is siwatimes reverced

€0 that the female has har chin cn ths malats ruan.

pcth these bzhaviour poatierns coudines with much chasing, grunting ond

o3

honking have be~n cbserves many times in Kaslranga but on =gt oecsslens

the courtshiop wont no further than (W) € ona ocensicn 2 bull attewatace

0 zcunt a cow in the wator, pushing his forefeet forvares towsras hér

neck. 1iis dismountac a6 sua walknee cub of the w.tsry, saolt her anus,
®flzsnmuonedt, and put hic chin en har rumpe Hoon afterwarcs they srazed
tozethar among 3 othar rhinos « § male anda 2 fonales. o interost was tanan
in tha fomolo by th: other male, lHowover, ena femnle in Chitawvan vas cliased

by thrze cifforont adult males 4n 2 dayu,

$1) ‘oavascn by oy

Tha szma female on th2 third cey vwas gesn to annroach a grazing male hesc
one Gho snorted twice one acvanceds  Tho mals walled feorwerd grazing to

& yurdg auny vhen tha fomalo snorted and san,

Courtship bohavicur has boen obscrved or henrc in every moth sincs Lecszmbar,

»3

hore zeemg to b 1o obvlous tfcascnal psax in births. Cf accurztisly newan
afe calves ona was born in Junuary, ohe in Tabruary, and cne in nsy last

TEAT,
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Plons for tha “axt 6 “onths

1. TPurihey behavicur owsosrvations
crganigation,
2. Cbzarvations of chanszoz in Lee

curing tho monsoon and esnecially to

3.

4.,

r 23
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:"""rko
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]

threugh o varioty of gracs

sbuncance « g

ffanitnt tha habitat

park sngd thoe use mace of it.
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sn age sories ca the young

e

furthsr survey vor& cutsice tha park
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