At the end of 1982/aaxrly 1983 a sub-adule chinn visitod the Kommbe Research Station a
few times (A plastercast was ouude by Do H.D. Rijksen). This starion is a1 least 20 kilometres
from any of the existing thino areas and the only previous tecord of a thino there dates from
1971, Occasionally rhino ace aiso reported from other places, far from the known centres of
thine distribution. It might be that these wandiring individuils are mainly sub-nduits, like the
one in Ketambe, forced to «xplore new territory to establish a home sunge when the main rhino
areas are already 'full’.
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CHAPTER 7 - DAILY ACTIVITIES OF THE RHINO

in the following chupters we will look at the daily activities of the rhino. Many of these

aspects of the rhino's life have been described in detail by previous field survoys (Borner, 1979;
Flyan, 1978; see also van Strien, 1974). A major shortcoming of the use of indirect evidence
of animal movements for the analysis of the daily activities is the difficulty in estimating the
age of the tracks or other signa. It is usuaily possible to tell if tracks and other signs are very
fresh, no mote thun a tew hours old, from the freshness of mudsmears, scratches on batk,
wampled plants etc. But these very fresh tracks were tare and usually it is difficult to be more
precise in dating thao 1o sy for instanco 'lasc night!, ‘previous day’ or '2 to 3 days ago’.
With older 15acks it is vevon more difficolt to make in estimate of their ugn, Under the
moist conditions of the tropical forest, drying and discolouring of mud, facces, scratches and
bruises cn piants, can be very slow. Mudsmears known to be severnl days old wete found to
be still wot and sppeared freshly made. The wounds on bioken and snapped twigs can remain
moist and light-coloured far days or even wecks, so that they apprar to by freshly damaged.
Moreover thore are great local differences: a tiack can appear very fresh in onc place, and
soviral days old only a few metns further on.

On the few acecasions whin a rhino was met, it was usually a complewy surprise. Although
we were following fresh tracks, there was nothing to indicate that rhe rhino had passed only
minutes before. In one case it was even judged from the discolouring of the faeces that the
irack was peabably 1wo duys abl, yet wo mer the dhino only a fow huodeod metres furcher on,
in other cases we followed what seemed to be very fresh tracks very cautiously in the hopes
of seeing 1 rhino, but atter some time it became obvious that the track was at least many
hours or wven days old.

7.1 « The aystem of trails

One of the characteristic wspects of a rhino area, at least in the mountains, is the exist-
ence of an extensive network of wide, clear and well-used game trails. The iriils genorally
follow the rivers and the ridges, forming a huge network for easy travel, and used not only by
the rthino, but also by other forest animals and man. Very little cleating is needed to follow
thino trail and o the bigger trails one can easily wnlk 15 to 20 kitometres in o dny. When a
trail has to be cut in difficult te:rain like the upper Mamas, one can not expect (o travel more
than S kilometres per day and often less. it was only because of the existence of the rhino
crails that such a large asea could br surveyed in the time avaitable, See [igure 2.5 for the
location of the trails that formed the patrol network.

Trails are generaily better developed in the larger valleys nnd on the main ridges. The
trails slong the mitjor rivers like the Mamas and some parts of its tributasies are well devoloped
and cross the river frequintly to cut off bends in the river, Where the trail crosses the ver the
banks are generally eroded by heavy use. At n few piaces along the Mamas the trail crosses
u Jow spur, here the tiaii has wotn away a narrow treach, to 4 metres deep at the centre.
These deop curs are caused by heavy animal traffic. On stesp slopra rin wihes oul the reails,
but nowhere is soil erosion Serious.

The trails along the biggzr rivers often branch, with side trails going to alternative
crosuing pleces or vanishing inta the vegetation. At the foot of A main ridge there are some-
times well defined side trails leading up to the ridge. The trails along the smaller sireams
are much less developed. As long as the streambed is {lat the animals {ollow the stream, bur
cutting off the largest bunds. Where che strenmbed is steeper the trail leaves the stream, but
oceasionally minor trails cross the rivnlet,

Where the banks of the Mamas arc steep the trails go up the slopes, generally following
a spur between the rivee and a amall side scream, to teach more level ground, after which the
teail continurs more or less parallel to the river. North of camp Aceh the tiails leave the river
for a few kilometres, because the Mumas entets 2 nurrow steep-sided valloy., Where the alley
broadens again the trails descend again to the river until camp Uning. Just north of this camp
the Mamas enters a eep. gorge and the trails rise again and follow the edges of the gorge.

The trails on the ridges are even better defined than those along the river, probably be-
cause of the drier and harder soil and the less vigorous undergrowth. On every spur and ridge
there is a trail, but thuse on the main ridges of the watersheds are the best devcioped. These
trails are between 40 and 100 cmn wide and are generally worm with use, On the trail the soil is
bare with a little moss. The vegetation alongside the trail is meagre, and most of the saplings
and trees are bent, broken or otherwise damaged by animals passing.

As one would expect the trails follow the easiest route, avoiding unnecessary gradients.
They circle small peaks on the ridges and on stwep gradients, more than sbout 159, thuy rigzag




ot climh gradually along the side of the ndge, to avorl the :itecper parts. Thers are usunlly
few side trails along the rulges, only where two ridges jon. In somo of the passes trails cross
the ridge. but these wee little used and often barely visible. Large trails join the main ridges
two to three kilometres west of the Mamas, on the gentler slopes below the steep ndges. These
parts of the rrail system are used frequently by the thinos (se« chapter 5.4.2).

The best developed trails are found at middle altitudes. between 1400 and 1800 metres,
but the trails converge on the highest mountain tops in the study area. in the low stunted forest
or shrub of the higher slopes the trmls form narrow tunnels. deeply worn in rhe thick layer of
moss and organic derritus that covers the soil. At iome places trails are especially well develop-
od, manly around the salilicks, whiere they converge from all sides.

Although many forest animals make use of the trails, it appears that it is mainly rhinos
and elephants that are responsible for shaping the truis, Elephants gonerally follow only certam
routes, tlong the main nivers and some of the ndges, but rarely venture away (rom their tradi
tional routes. The traiis along the Mamas and those over the Tenang and Silukluk watershed and
entesing the study area are mainly made and maintained by eieph.nts. But the rest of the trals
ovor the ridges are chiefly made und used by the rhino.

it ts not only the weight and font movement of the passing rhino that shape the trail, bur
also their habit of scraiching the son) and bending snd breaking of saplings which keeps the
trails free of vegetation. Smaller animals also help to keep the trails open and clear. Sambar,
barking deer and tiger make use of the trails and occasionally :cratch the soil there, wild boat
and hog badgers grub along the trails and pheasants were often founsd scratching on the trails.
Although =mallec anumnls bedp to mamtmn the rraiis, they appeane to have very lirtle influence: in
the dev-lopment of 1 frail svstem, because in atens where the sieo and the cleplant are sbsane
there ure no game trails, except vccasional {ow tunncls through the thicket.

In areas wher the sthino has been exterminated by man truiis disappear gradually. On the
ridges behind the Ketambe Reseach Station the trails are still wisible. although rhino have
not used the area for at least 10 to 15 years. The trails were Jeeply worn, indicating that
former tralfic must ance have been heavy, but now the trails .are overgrown and with young
trees (theie trunks thick as an arm) growing in the middle.

The fact rhar vrails slisuppoar once the rhine is gone may have an nllucace on othis
animals, limiving their mobility. Tracks of tiger and wild dog often foilowed the trails for long
distances and seem to do most of their travelling over the game trails. Deer, pig and bear also
use the trails regularly. Although none of these animals are absent in areas where there are no
game trails, the greatec mobility oifered by a networtk of game trails might have a positive
influence on their chances for survival, certainly for the large carnivores.

7.2 - The daily movements

Anysne who spenils some time 1n a thino ar will get the impeession that the Sumatran
thino is an inexhaustuble walker, constantly on the move along trails and chrough the (orest. One
can follow a track for hours without seeing much uigns of other activity than walking. With
temarkable case rhinns push through thick, tangled and often thortny vegetation, and unless rhe
animul s heading for . saltlick, their movement: appear rather haphazard and purposeless.
Faeces and urine are found along the rhino’s track; the animal will have made use of one of the
wallows 1t encounturs or it has lain down somewhvre. [t will have made a mark here and there
by scratching the sail or breaking saplings, but traces of feeding will generaliy be rare. Occa-
sionatly the rthino will have eaten a few leaves along the trail, but to find wvidence of more
systematic feeding, one often has to follow a irack for several kilometres.

The main trails are frequently used by the thino, but often only for 1 relatively short
distance. In chapter 5.4.0 we noted that only 55% of the tracks foilowed the traii for 2 whole
section (average length 775 metres) or more. Elsewhere the track followed the trail for less
than half a kilomatre, often for only 1 few metres. In some cases tracks crossed the teail at
right angles. In some cases the rhino followed a trail feom the nver to the top of the mountain
and Layond, but @1 often wanderel off the trail anl followed a parallel route through the forest
for & [ow hundred metres.

In the field it appeared that on the main trails most of the amimal's movements were
uphill. The number of uphiil and downhill movements on the mamm ndges were counted. A total
of 43 uphill cracks were counted against 22 downhill tracks, confirming the imitiai impression
from the field. [t appeirs that when climbing rhinos prefer to use the easier ridge trails.

When a rthino is walking off tha trails. it usually moce or less follows the contours of
the slope, moving gradually up o+ down, crossing small streams and the minor ridges. On « big-
ger ridge the animal usually follows the trail for a shoet distance. When a rhino starts feeding
1t often travels in wide circles, [requently returning to or crossing its own trail. Following such
2 trail 1s almost impossible. in other instances the rhino wanders from side to mde while feed-
ng.

123

In their daily movemoents the rhinos ire probably mamiy guided by the topography, with
he overs and the ridge trul being aimportant landmacks. Marks mude 1long the trals may
hlp 0 orientation, as signs thir the ding s oo famihne ground {sen chapree 7.4), 1v appears
that thinos can cmell wallows [jom some distance, lwcaute many timos thino  trucks anldeniy
changed direction and headid straight to a wallow in thick vegetation som.: 50 to 100 metres
way. After 1 bath animals often teturnud to the presmous tratl. giving the tmpression that they
have a goot .ense of direction. Several times tracks deviated irom a trail that was blocied
by A iallen tree several metres ahead. suggested that the thino had spotted the obstacie from
.ome distance, This suggests that the rhino's evesight is not as poor as peeviously believed (van
Strien, 1974). (n thick tropical vegrtation the rhino's vyesight i probably as adequate wy ours
is.

The rhino dacs not particularly like to follow tivers and streams, but will follow a flat
treambed for 1 little way. Generally rhinos leave the streambed soon. apparently preferring
1o travel aleng the -lopes. Open marshy arc covered with long grass and edges. 18 on the
Sungei Tenang - Sunget Silukluk watershed, are cleatly avinded. Occasionally thino tracks were
found crossing these marshes, but the man trals carcfully citcled the .wampy open area.

it will be clear from rhe individual Wlistribution maps presente:l in figures 5.8 10 5.11,
\hae there i oo fixed pattern of movemients with animals ail following regular rautes. Apare
frem the truditional routes to saltlicks rhinos seem to wander through their range at will, but
noemally do not leave a specific area, their home range. Animals seem to u:e topography a» an
important means of orientation. ) ‘

The Mamas river, and to a lesser sxtent the muain trbutaries, serve as boundaries of the
ithvidual tanges Gine chapeer $.1.4). Almast without =xception a shinu, upen teaching the Mamas
aver, retnmned in the dircetion it had come from. Thin habit, wd the animal's tendency to
following the contours and use the main :idges in upward direction, means that the shino will
aimost automatically be guided back rowards the centre ol its range. Thiz pattern of movements
is also the most energy efficient. Climbing 1s unavoidable in a mountain area and costs much
energy. but by following the contours along the slopes or following the gradual ridges. the rhino
avoids the steepest slopes, thus saves energy.

During this study there was usually no time available to follow single tracks for longer
thun necessary to make some snsts, and when o trnck was followed it was genuraily impossible
10 make relinble esumates of the time and duration of the diffurent activities of the 1hino. It
\s therefore impossible 1o give estimates of average daily ranges, duration snd rhythm of activ-
ities like feeding, wallowing, resting etc. Only in a few spectal cases, for instance when the
ammal was met, could the time and duration of certain activities be estimated.

Once a rthino was met twice on one single track. This happened on the 7th uxpedition,
when at Jusk (15 October 1976: 18.30 h) u thina with a calf were seen swimming in the Mamas
in front of camp Uning. The next morning the track was {ollowed unril we met the two npima.ls
again at the northemn penphery of the study area and a day later the track wes followed in the
opposite direction. The tiacks were later dentified as female 440 with calf 400, then about 5
months of age and about half the height of 1t: mother. Their route is shown 1n figure 5.9B.

The trail started at about 1600 metres, 3.5 km noctheast of saltlick 1. where the rhinos
had been fending on the young growth on a landslide. Apparently they hud fed there before,
because theer were also »lder i ks, From this feeding plavi they (ollowel a well-marked trail
to the saltlick. They passwl two wallows, 100k a bath w a small wallow and desconded on a
zigzag cour: to the saltlick, mostly following good tratls, except for the last 700 metres. Be-
tween the feeding area and the saltlick the animals delaccated twice. the faeces ol cow and
calf a few metres apart.

Upon reaching the Mamas they <wam 50 metres downstream, and climbed up the rocky
bank in front of the camp. Before the animals came into view, swimming side by side in the
fast flowing river, loud sgueaking and snorting sounds were heard. After clambering onto the flat
rocks that border the river, the rhinos wnlked side by side for another 5 metres along the bank,
before disappearing into the forest. They did not show any sign of alarm at our presence.

The thinos probably used only a few houts to cover this distance. including the mudbath.
and they probably spent the morming foading and resting and departed after noon for the salt-
lick. From the river they pussed the saltlick and headed for the main trail to the north. They
passed sevaral of the springs making up salilick 1, bur it was not possible to swe whether they
had drunk some saline water, or simply walked through.

From the saltlick they followed the main trwl for almost 4 kilometres till it crossed a
side niver of the Mamas. They kept to the trail, except where it crossed a siream, when they
followed the streambed. But they always returned to the trail.

about 1 kilometre from the saltlick the rhinos took another bath i a wallow aiong the
trail. There were no traces of feeding along the trail and faeces werc dropped in a small
steeam. Along this part of their route were six soil scrapes, apparently made by the: female.
Where thi- trail crossed one of the bigger streams, almost 4 km from the saltlick, the thinos
left the trail and followed the stream for about 250 metres. The stream is 4 10 5 metres wide
in a rather flat bed. Soon afrer leaving this stream they started to {ced on the undergrowth. At
a few places the rninos had lain down.
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At 13,45 h an alarm snort and rustling of vegetation was heard ahead. Moments later the
cow was seen tunming in the Jirection of the -tream. The cow's track was followed for a short
distance, until it became clear that the infant was not followmng, and the survey team left the
amimals to avod further stisturbance. The cow walked fast, with long -trides. and there was a
very strong smell of urine all along the triail, and here and there some fresh facces.

ft 18 not likely that the rhinos took more than a few hours to cover the four kilometres
from cthe saltlick to the feeding site, =ven including the wallow. ilumuns neced about ¢ hours to
walk the sime route, and a rhino ut case will probably travel littde faster. It was estimated that
the pawr arrived w0 the feorlding site bofoce midmighe, and remained there frr the rest of rthe
night and the whole maoing, feeding and resting, until) they were Jisturbed by the patrol team.

Very frenh trucks of the same pair ware followed oo the 9th wxpedition (12 April, 1977)
when the calf was about one year of age. In the early morning a fresh trnck was found about
300 metres north of saltlick 1. travelling south. These tracks were sery freshly made since a
patrol the previous afternoon and the same tracks were also mer the same morning 3 kilometres
further south. The tracks must have bren made duning the night.

This ume the tracks did nat lead to the saltlick, but south, parallul to the Mamas. more
or less following the contouts. The pair walked i a zigzag fashion theough the forest, mly
occasionally rollowing miner trails. About 3 km south of camp Uning they descended to the
Mamas and immediately returned up the sam: slope again. Here the tracks were found in the
ratly morming. The animals proceeded south, «ccasionally following trails uneill they came to the
stoep slopes alony «nu of the side rivers of the Mimas aad thoy tumeld back 1o the north anid
the patrol trile The teail was tost, but tracks of the same pair wore seen ar several pluces
crossing the patrol trail. They obviously had m.ad: more rounds in the ure.

Probably the track the patrol followed was made during on: night, and possibly a few
hours of th: next mormming. A few times the thinos had eaten a few leaves from a sapling or
bush and in three piaces fresh faeces wers found. No scratches were tcen but there was one
record of unine sprayed on the vegetation. Thi. route. taking 20 hours 1 less. mcluded seven
baths in 1 wallow, and the thinos used all wallows they passed.

On the Tth expedition, another rhino was met -outh of camp Pinus. This thino was later
identified us being female 196, who shortly afterwards gave birth to calf :00. In the afternoon
very fresh tracks were found at saltlick 6, coming from the direction of Medan Badak and leav-
ing the lick, to travel south, parallel to the river. The tracks were ustimated to have been made
not earlicr than the previous evening. The track continued south for abour 1.5 kilometres. Then
the rhino crossed the Sungoi Pinus, and started to [ced on the undergrowth, arisscrossing  the
area, and recrossing the narsow stream many times, The rhino also wallowed in a muddy place
in the stream.

After feeding the rhino retraced its steps for a short distance and started to climb &
rather steep slope zigragging through the foresi. Upon reaching the ndge it followed a traii
south for about 150 metres. Then the ammal left the trail to travel west. There. at 10.30 h,
we met up with the rhino, who dashed off in alarm unseen. This place was about 1 kilometre
from the feeding site.

Along the track fresh faeces were found four times and the rhine made two soil scrapes.
Away from the feeding site the thino had taken 2 few plants along the route. The rhino passed
a few wallows, but only took .« bath in the -tream. The track that was followod was probably
made m abuout ane day, or slightly longer. Since the distance covered was relatively shore, the
rhino cannat have spent much ume in walking and must have spent most of the tme, at least
for a whole night, plodding around at the fueding site, ieaving there carly in the morning.

On the 16th expedition {3 June 1979) a very fresh track of juvenile 148 was found in the
eatly morning, close to camp Central. It must have been made that night, because the track
was not therce the previous afternoon. At 9.20 h this thino was met at 1700 metres by part
of the team, about 4+ km further west. The rhino came from the summit west of camp Central
and followed the large trarl over the northern ndge down to the Mamas river. There it walked
around a bit and briefly crossed the river. Then 1t retraced its steps, following the trail to the
summit and proceeded south. On both sides of the nver the rhino browsed on the undergrowth
and took a bath 1n a muddy spot. One soil scrape was made near a wallow close to the nver
and along the route five times sets of fresh faeces were found.

The thino walked more than 12 km in probably less than 20 hours. and probably half of
this distance ac night. It fed oniy sporadicaily along the Mamas and probably stayed only a sharc
tme near the riwver. It seems that the rhino descended to the Mamas during th: night, browsed
for a while, then started back very early in the morning. It could be that the whole trip lasted
less rhan 12 hours.

Other tracks were followed for som: time dunng this study, but no reliable estimates
could be made of the time the rhino engaged in various activities. As described sbove. the ani-
mal's activity consisted of alternating period: of intensive feeding in a small area and periods of
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steady walking. Intensive feehng ippears to last for several hours and the amimals accasionaily
lav Jown dunng feching. probably to rest. Thev aiso may take a mudbmﬁ ;n a wallow or
.uitable place i the fecding area. In the few cas- Aescribed abave ntensive fceding ccurred
late at night and in the mormng, and such behaviour may be the normal pactern.

While travelling rhinos appeared to walk .teadily, stopping only for an accasional bath in
sne of the wailows tlong the route. Sometimes a few bucs‘ were taken from a plant along the
crul, but often the rhino (hd not eat anything for ﬂuyuml kilometres. Occasionully 1 soil scratch,
or other mark, was male along the route and [|!() rhlrw :Iwiav‘cate.d once about cvory 1 oto 3 km.
Whun a rhino started to walk aftes a period of intensive fewdmg it usually continued for several
kifometres and up t 12 ke were covered in less than a day. Walking UFJCuvII'"d ‘l)u(h bly ’wlal)(' and
night and the rhinos appacantly had no problem m following the truils in almost nfm l«m lr:ess.
A mudbath was taken nt least once per day, b wally more often. Sometimes ull wa r)‘ws
ncountered were used, and the rhino took 'even baths n the course of one might. In ather cases
the rhino walked for several kilometres. passing a number of wallows, before u Lath was taken,

7.3 - Wallows and wallowing
7.3.1 - Location and form ol the wallows

The mudbath plays an important role in the daily life of the Sumatran thino, Several
times 2 day rhinos take a bath in a muddy place, often ar a special wallow, and cuver the bpdy
with a laver of mud. which keeps the skin moist and probably also protects the animals against
biting msects. The mud .cems vital for keeping the skin and the animal healthy. if an inimal 12
captivity is dented the use of good bathing facilitics 1ts skin becomes cracked and inflamed. an
the animal .oon dics (van Strien. 1974),

Mud pools or wallows that are regulacly used by thino have a specific form and are 2
prominent feature of rhino areas. Other anunals alio nse the wallows. such as wild boat. deer
1nd occasionally elephants, but the rhino is the mnst frequeat bather and his activities Jetermine
the size and shape of the wallows. [t is easy to see from the size of the pool and from
sciatches on the banks whether the wallow is used by rhinos or not. )

Rhinos bathe both in special wallows, and at other muddy places thuy hippen upon during
thait travels. Qeonsionally they wailow in muddy patches by the river, in a :mall stream, in a
saltlick or even in a peaty marsh on the mountain top. In flat areas, along the Mamas and in
the Sungei Tenang-Silukluk area. there are very few typical wallow;, becausr there are many
sther places where a rhino can take a mudbath, but on the mountain slopes, where wet places
are few, the rhinos use the same spot repeatedlv, thus creating a typical rhino wallow.

Wallows are made in places where the drainage s poor and the soil remams wet for some
time. often found on flac arcas on the mountain tops. in saddles or on little piateaux on the
stoper. Sometime: a pool formed behind a fallen tree trunk or m the cavity left by an uprooted
tree 1s used. The wisitng rhinos deepen these wallows by roiling in the mul. digging unul an
sblong pit, some I to 3 mottes long i formed. When the wallow is freshiy used it s filled with
a slimy soft mud, but after a while the soil particle settle .nd tne watetr becomes clear.

Many wallows dry auc after some diys without ruin, but some retain wuter for soveral
weeks. During the study it was never so dry that there wern: no p}xlccs o wnll'nw n the ndge;s,
and it is not likely that the avatlability of places to wallrw influences rhino distribution in
the study area. Even alfter theee weeks without cuin, an exceptional event in the Mamas, several
of the wallows along the ridges still contained sufficient water for rhinos to bathe.

in many places anly one wallow is made, but sometimes several pits are dug out. thoueh
snly a few scem to be in current use. The others are overgrown or filled with leaves. Large
wallow complexes are common along the main tiails. In one place the complex included 30
lifferent pits. Trails lead ta the pits and most of the vegetation atound the wallows s trampled

with mud.

and Smﬁ:c(r’hm: Higs :o0il from banks next to the pit with its horn and feer, pyobnbly to thicken
the mud in the wallow. and thus forms a vertical wall besides the wallow. Vertical groves cut
by the horn are often found on the wall. Repeated use causes the wallow to hecome deeper ana
deeper dug into the slope and the verticali wall becomes higher and higher. Somcnmes the wal-
low burrows under soil and roots. in several cases the wallow had been dug in 1 few metres,
forming a wall onc or two metres high. In one wallow the digging had procerded pbout 1¢
metres, wncii:ling a big tree on the slope, and foomng a wall of sorv: thie: mrtis high. Su
wallows must have been in use for many years. ) )

There are a large numbur of wallows in the Mamas, with 170 different lovations recorded,
but there ar- muny more. Whenever a rhino was fullowed oulslde the patrol network, new wal-
lows were encountered along the :oute. Along the patrol :rails 113 wallows and wallow com-
plexes were found (one per 1.4 kilometre} and these are shown on the distribution maps in fig-
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wres 5.8 to 5.1, In time changes take place as new pits are made and others . bundonud or
covered with fallen wood. Sometimes pits which have not been used for miny yeurs are reopened.

During the first few expeditions ail wallows encountered (89) were measured and u sketch
map made of the location. A sciecuon of the sketches is drawn to scale in figure 7.1, The
wallows are on average 2.75 x 2.10 m.

7.3.2 - Pattern of use of the wallows

Wallowing is an important purt of the daily routing of the Sumatman rthine, bat how olten
s bath is cukon varies geoatly. In o period of 24 houes or less one animi:l (s chupter 7.2)
ased all 7 wallows along its path, In wnither cise the rhino wullowed unly once in abwme the
sama period. Alse sometimes a shine was found 1o use alimost all wallows on ifs route, in ather
ensen animals walked for several kilomutres, passing n numbers «f wallows, without tuking « bicth,
Once o rhino used two wallows 4 e 5O mertes apiit,

A reliabl: figure for the number of times that a thino wallows per day cannot ba given,
but ull evidunce indicates that animals bathe ai loast once per day and usually more frequently.
We did not notice more frequent use in dry periods, as was reported by Borner (1979). It is
impossible to study the relation brtween weather and use of wallows from the available daca,
but in periods of very heavy ins, when the soil is muddy and the vegetation rnmains wet {of
days, the rhinos still used wallows, and in periods of proionged draught, when the number of
wallows that still contain water is reduced, rhinos sometimes walked past some of the few
remaining wallows.

Wailows are used both by day and night, as is evident from the four tracks described in
chapter 7.2. 1t is difficuit to estimate the ducation of an average mudbath, but from the condi-
von of the mud in =z freshly used wallow and the amount of mud splashed around, rhe chino
normally spends some time in the wallow, perhaps soveral houts. Three of the ten animals met
Juring the study were disturbed at 4 wallow.

The number of fresh chino trucks were counted at 106 wallows and wallow complexes
alung the patrol network. The sum of the timu intervals between the last rains and thi moment
of inspuction (see chaprer 5.4) was calculited for each wallow. From 06 wullows 36 fresh
trucks of rhinos that had used the wallow wore recorded in 81 910 hours of observation time, an
average frequency of use once every 94.8 duys or a lictle less than four times per year.

If each wollow ic nsed only four times a year, and each rhino takes at least une barh per
day, there must be a large number of wallows - one hundred or more - within euch chino's
home range. There must be many more wallows in the area than those found along the survey
trails. Whenever a track was followed off the main trails it soon led to a wallow, and rhinos
appear to be able 1o smell wallows from some distance (see chaprer 7.2).

Duting the fitst two yrurs of the study an attempt was made to record the use of
wallows. Yarn was stietched a few centimetres above the water of the wallow. A broken or
dislodged thread shows that the wallow had been used since the yamn was fixed. 42 wallows were
fitted with yarn, but the experiment was discontinued because it told no more than other signs
around the wailow. Although it is ensy to see whether a wailow had been used since the pre-
vious visit, it was scldom clear how many times it had been used. On cach expedition the yarn
was renewed. The accumulated time botween placing the yarn and inspecting was 8085 days
during which 65 rhino visits were made, once overy 124.4 days,

Wallows are not used exclusively by one rhino, but several rhinos may use the same pits.
Ten wallows were known to have been uswd by at least two rhinos and two wallows by three
ditferent rhinos. Probably & wallow can be used by any rhino that happens to pass nearby.

7.4 -~ Marks and marking bohaviour

Another feature worth nating in a thino aren are the marks made by thinus along the
trails; soil scrapes, broken and twisted saplings and faeces or urine. Such marks, generally only
found along the trails, may be visual and olfactory signals, intentionally left by the passing
thino. Borner (1979) made a careful study of these phenomena and little can be added to his
desciptions. From field records of the marks made by the identified rhinos in this study, it
is possible to determine how often such marks are made by the different sex and age classes
and this might indicate their function.

The most common mark is a scratch in the soil, made by a single movement of the hind-
feet, which leaves a bare patch of soil some 50 e¢m wide and 70 cm long and sevetal cm deep,
and they are usually made at an oblique angle on the side of the trail. It seemed in this study
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that the hadfoer e dwavs osed for scraping, but Borner (1979), who made more  letail-d
observations toparte] 10 per cent f the crapes made v the forefeet. Other wmmals (ntiger,
deer. barking derr) also make scrapes along the tratls, but these are gonerally much smaller.
Scrapes mad: by sambar deer can sometime: be mistaken for thino's as they may be similar in
size and sometimes associzted with broken -aplings.

Scrapes -ften occur with other signs. One or two saplings close to the scrape may be
bent or broknn and someumes even twistwd around. while the burk und th: twigs and leaves are
usualiy scverely bruisnd by the chino's teeth ur horn o by rubbing. Faecrs are sometimes
doposited un the nerame and kicked backwirds into the vegetarion, amd urine s spraved over thy
vegetation ot plashed oo the soil. Oceasionally rhinns dofiberately twist saplings, breaking the
top and twiiting it nne or more times atound the lower pact of the trunk.

Trew bending and twisting, kicking of fucces and sprayig of unne age alse found away
from scrapes. Such sign may be made singly or in combination. Rhinos o net wem 1o leave
marks at regular intervals. Sometimes no marks are made for several kilometren, but elsewhere
scrapes mayv occur every hundred merres or less and rhinos break or twist almost all the sap-
lings along the trail. Generally however o travelling chino leaves only a few marks as it walks
along a trail and thewe are usuaily single scrapes.

) The smeil of the facces and unnce 1s only nouiceable for a short time in the wee tropical
climate, but the scrapes and the broken and twisted saphings are vimble for a longer period,
especially at higher altitudes. Borner (1979) discusses similarities in the marking behaviour of
‘(hev Sumatran rhing and the other chino species, and concludes such beliviour s 2 means of
indirect communicatinn, leaving signals [ orher thinos that wvisit the samao loeudity and helping
a aesident 1o peengnize his wherebouts, Twesting of saplings is seen by Bomer as a form ol
murking behavicur usually performed by dominant bulls. Flynn (1978) asswnes that these ching
marks are territorial markers, mainly aimed at keeping otier rhinos away, a spacing mechanism
to reduce exploitation of a limited food resource.

Few :ctapes or other marks could be assigned with certainty to a particular rhino and
only when the track was very fresh and the soil conditions such that the track could be followed
step by step. On fresh trails the number and sort of marks made by an indiiduai thino were
recorded. The length of the tracks was measuted on the distrtbution maps. In table Vi below the
total aumber of marks of ail types, the total length of the tracks and the number of marks per
kilometre of track are given for the different age and sex classes.

Table VI: Frequency of marking

length of tracks number of marks marks pes kilometre track
young sub-aduits 40.5 km 2 0.05
older sub-adults 19.2 km 21 1.09
females 53.9 km 22 0.41
males 35.5 km 16 0.45
acher adules 17.8 km S 0.28
Total 166.9 km 66 0.40

On average a rhino makes a mark every 1.5 km or so. Adults, both male and female,
follow this pattern, but the young sub-idults {animals in the first 2 or 3 years of independent
life) rarely make marks while older sub-adults seem to mark more froquently than the rest
of the populntion.

Although fresh tracks of juveniles were frequently followed these amimals rarely left

marks. Even for juvenile 410. fresh tracks of whom were found almost every expedition for 14
years aftor .cparation, oniy one: broken sapling was recorded, when the thino was about three
vears of age. On another occasion this animal may have left a scrape spayed with unne. The
only other mark ieft by a young sub-aduit was a single soil scrape made by rthino 148 close to a
wallow (sce chapter 7.2).
) In contrast to the very young thinaos the older sub-adults show 1 high frequency of mark-
ing, more than double the value found for the adults. Of :he & older sub-adults the 4 better
known animals were found to have made marks; two sub-adults known from a few short tracks
north of camp Uning failed to score. The most frequently encounterd sub-adult, chino 140,
showed up on 10 expeditions and § times left ons or more marks: 4 scrapes, 3 icrapes with
faeces, and one :ctap: with broken saplings aml sprayed urine. For the other three sub-adults a
total of 11 more scrapes, one broken sapling and once scattered faeces were recorded.

Five of the cight aduit fomales made marks. mostly scrapes (16), while 4 were scrapes
with faeces and 2 scrapes with sprayed urine. Bent or broken saplings were never found in asso-

areon with a femabe tek. Moast of the marks were found in the penods that the females wese
stheut voung, ome werne recorded for females accompamed by young. Female 440 Jeft scrapes
wnd -crapes with faeces ot sprayed unine (ser  hapter 7.2).

On average mal's Jid not make more marks than females, but the frequency of marking
ceems to differ greadly betwesn individual males. Most of the marks recorded for the males
were made by male 610, who scored 1.8 marks per kilometce. This ammual had one of (he
largost footpants, and s probably farge in body size. This male ranges over large nrea and is
the only male vwer [ound together with another thino, Male 520, w:Fh a saomewhat smaller foort,
lives in i smaller g which overiaps exteasively the range of male 610, Ahhough male
320 was the most Treqently recunlerd thino, it mude only thrae marks, Mist ko (lz) ierord-
) for the mulen wiege nerpes, with 2 scrapes with faoces or urine and 2 surapes with broken
suphings.
All age and sex o« lases matked tads with soil cciapes, cither cinghs ot 1 combinution
with facces and unine or bent 1 broken zaplings. and such behaviour 15 certmnly sot the ex-
clusive behavicur »f males or jominant maies. Although onlv 16 marks were recorded for mn!&:.
.t appears that combination maskings. such as scrapes with faeces or urine and broken or twist-
.1 saplings are the -pacithty of males. The Wil renee in marking behasviour of male: 610 and
520. both fiving 1n roughly the same area, may mean that bigger male: make more marks. Such
marking may be a sign of dominanc.. It may be thit matks are made mainly at the coen of the
home rang~ and not uver the whoie male ring:, because some other mules, wha wre less frg~
quently present in the stwly area, seldom made marks. Frmaies probnl\nly mark mote ufteq in
theie non-beusling ingoes thin when ccompannsl by a calf. aml breaking and (wistung saplings
ix not lemule bahavioar.

In the first Lew yenes of life, when the thino lives fn a rather restpared aos, close o
where it was born, the voungster seidom makes marks., but liter, as older sub-udult they range
over larger areas and mwore often jeave marks. It could be that this frequent marking is associ-
\ed with the establichment of 1 permanent home range. Several of the older sub-adults broke
saphings, which oukl mean that they are young maden, 1 has already bren suggested an chapter

5.2.3.

5f marks made by wery young rhinos and the targer number made by young
unmals neaong adulthood and the biggrr males, suggests that the marks are pot oniv a Mmeans
f orientation, but that they also seeve a territonal function. ft may be that rhinoi indeed have
: tendency to avoid urcas where fresh marks indicat: the presence of other rthinns, which would,
i Flyan (1978) suggested keop the animals svenly spaced. [n the Mamas study arex the males
wd the females wete medved rather evenly spread (see chapter 3.1.4). There might be sepatate
pacing mecnanisms for males and femalss, broause there appesr to be differences in marking
hehaviour, with broken andl twisted sapling lett only by maies.

The :carcety

7.5 - Faeces and defaecation

The facces of the Sumatzan rthino are very charactenistic. and wven b ficcew of many
sroks ot monthi are —taly recognizable. Each ung heap consists af 10 ot more oundish o
word balls, abaut 7 to 9 + entimetres in diameter, together weighing 1.5 to 0.5 Kilograms. Fresh
favees are yellow brown or buflf in colour, but sxposed tn air tum dark brown within o day or
w. Under water the lighter colour temains longer. The smell of rhino dung ©i not very pungent,
mugh like horse (lung.

The fueces age solid, consisting of codrse plant remains, leail veins and [rugments of
leaves stalks and twigs. The stalks and twigs aro bitten into 1 to 2 centimetie long  sections,
barked and split lengthwise, These white bits of wood. of uniform length, ire typical of rhino
facces. and remain wisible for 2 long period. Even when the rest of the tueces huve been decom-
posed completely, the twig [:agments can =ull b found n the ground. In «lephant dung the
woodv remains are alway long and thoroughly ma-ticated so that only bundle:. § long fibres
reman, Tapit facces are rather simitar to thowe of rhinos, with many coarse f{ragmems. but the
balls a:¢ much -maller, 4 to 6 centimettes. Ol tagir farces can be mistaken for rhino facces mn
areas where both :pecies occur.

Seeds ate found only rarely in thino faeces. Once seedlings (Mangtiera sp.) were seen to
have sprouted irom rhino dung, buc in the uppor Mamas it :eems that rhinos are of httle or
no importance in fruit -lispersal.

Old dung heaps are common along the main rrails, especially on the higher ridges. where
decomposition 15 slow umil thare 15 littke litter prohuction in the sub-montiny fogests. to deter-
mine the rate of decomposition. two fresh dung heaps, oue wt 1250 metres the nther at 1700
metres altitude, were marked and inspucted on a uumber of successive expeditions.

The dung at 1250 metres was sull clarly visible after almost 4 months, but about halif
was aiready covered with dead leaves and a mass of mushrooms. After about 7§ months the heap
was still recognizable from the growih of mushrooms, but oniy a few twig [ragments remained
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After 10 rmonths che dung had disappeared, withough thee: were still a (ow mushrooms growing
o the site.

The facces at 1700 metres were still obvious alter two months, with some of the ball=
saill intact, but growing fungi. Even after 9 months the dung was stll recognizable with some
parts of the balls distinguishable among a patch of twig fragments. After 13 months the dung
was three quarters covered with leaves, but the mass of twigs was still clearly visible and mush-
rooms were siill growing there. This site was not visited again, but from irs condition at the
last inspection it can be concluded lhut a dungheap at this altitude remains recognizable for at
least 1} year.

In the lower segions of the study area faeces might pemain visible for only half a year or
hess. Dung i swon covered with litter and wuch of the fresh dung heap is quickly removed Ly
dung beetles. One large dung beetle, about 6 cm in lengch, is commonly found in rhino dung. At
higher aliitudes there are few dung beetles, litter fall is less and decomposition is stowee. On
the higher ridges fueces are still recognisable after 14 years, and to the trained eve even long-
er. After the faeces have disappoared, the place can still be recognised from the mass of coral-
like treeronts which have formed i the soil surface under the former slunghvp. On the ridges
with low [orest thino faece:s will cemain visible for several yeaes, On the well-trvoiled rrails of
the main ridges the rhino faeces may be an imporrant source of minerals for these very poor
soils.

The more frequent occuiwnce of dungheaps at the higher altitudes is illustrated by a
dungheap connt made on the l4rh expedition. The numbers of recognisable dungheaps for rach
section of the patrol trails were tecorded and the torals for vach alticudinal section were divid-
ed by the totai length of the inspected sections i (hat zone. The results are shown in table VII
below.

Table VII: Numbcr of dungheaps per kilometre of truil.

Altitudinal zons: no f dunghraps no of dunghrups per km ol tail
1200 - 1300 m 8 0.19
1400 ~ 1600 m 25 1.28
1600 - 1800 m 22 2.70
1800 -~ 2000 m 5 3.:7

Although we have :0 reliable Figure for the number of defaecutions a rhino makes each
day, the [requency with which fresh faeces were found indicates that an animal must defaccate
several times during the day, as is customary for lirge herbivores which ingest vust quanrities of
plant matter. Whenever n fresh track was followed fresh dung was found. The rhino apparently
stands still during defaecaticn, depositing the dung in a neat pile at the side of the trail.

Many faeces were found by rivers and streams, generally in shailow water. Rhino: seemed
to choose to defaccate in small steeams, but several times fueces was found in the Mamas and
othet Iarger rivers, generally in shallow water, but semetimes also in deeper places, When an
animal’s fidlowed track crossed @ stream often facces were found in the water, and sometimes
the rhino had dropped a few balls of Jung in every stceam it happened to cross. Defaecation in
wallows however suems to be very rare; faeces were only once found in a wallow and the rhino
had not bathed there.

The rhino's habit of defagcation in streams has been described often {van Strien, 1974;
Botner, 1979). Such behaviour may serve a special function or be a physical reaction brought
about by having "cold feetr". Because it is difficult to envisage that a stream can be effectively
matked with facces, or that it would br meaningful for the rhino to hide its fueces in the water,
it siems more likely that defageation in water is a purely physical response,

It is worth considesiog wherher or not the Sumatran thino uses sp:cial places for defacca~
tion or has a tendency to defaecate in the vicinity of existing dungheaps. The use of special
latrines has been described for the Indian rhino and also for che African species (Laurie, 1978).
But while certain authors suggest that the Sumatran rhino always use special places for defaeca-
tion, other soutces state that they do it only occasionally or only very seldom {van Strien,
1974).

Borner (1979) writes that the majority of dungheaps in his study area, were located on
top or close to oth:r dungheaps. Usually two or three heaps were found together, and the larg-
est concentration consisted of 10 heaps. Flynn (1978) never found dungheaps in Endau-Rompin,
and reports that dung is usually dropped in shailow water along the side of 2 small stream.

During this survey real piles of faeces were never found, but a few times a small number
(4 - 6) of fresh dung heaps were found together. These seemed to be the work of one or nioce
thinos that had spent a long period in a small area, and had returned 1o the same spot to def-
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secate. In a fow cuses obdec facens were dso fuund at the same plnrf“. More ysually faeces
were dropped along thee chino's e, in strunin o1 Lo land. In muny instances Jung was e-
posited close vy vld heaps, giving the improssion that the preseucr of old dung had stimulared
the rhino to defaecate. Thoe faeces »f a calf woere often found close to the <ow's and sometimes
rhe cow's dung was deposited on top oi the calf's dung.

The distance between dung heaps -ncountered on the patrol routes were measured for
most routes Juring the first 9 expeditions and some routes on the 16th expedition. The measur-
ing started with the first dung heap encountered and ended with the last on the day's roure. A
total of 262 dung heaps were recorded. The {requency diagram of the distanco classes that were
uced (0-100 m: 10 m classes. 100-1000 m: 100 m classes. >1000 n: 1000 m classes) is shown in
figure 7.2.

204

281

frequency

P T - -

"

oo oo oaag e aocolloec
- TR RO ™~ =]

-

=

fal

dgtanes batwenn seccessive dung heags

(e papocinental randun distribution)

Figure 7.2 - The distances betwecn successive dung heops along the pertei treils, compared
with on experimentol random distribution

The dotted line in this figure is an experimental random distribution far the same
number of dung heaps over the same length of trails, derived [rom a random_ ns,\mher generator.
Dung was encountered close together more frequently than one would expect if it were deposited
randomiv. Some 18% of the dung heaps are found within 10 metres of another heap (12% closer
than 5 metres). In the field almost 30% of the heaps are less than 30 metres from the next,
while in the experimental random distribution the expecred figure is only 5%. These figures
suggest that the Sumatran rhino is indeed stimulated to defaecate by the presence of ather,
usually old, dungheaps.
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7.6 - Urine and urination

Rhiro nrine has a characteristic scent, pungunt bur not unpleasant ind with a sweetish
tinge. The scent is persistent and cven to the human nose is still percepiible after some days
if the rains have not been heavy. The urine is often sprayed over the vegetation and drops can
be seen on the leaves. When fresh the urine is virtuaily colouriess, but later turns brown or
teddizh and becomes glutinous as it dries. When urine is sprayed over sofr or youny leaves they
wilt and bevoms blackish or purplish.

Although it is known from captive animals that both males and females can squirt their
urine backwards (van Strien, 1974), the finding of sprayed urine is oiten regacdod as proof of
the unimal's musculinity. This is ceerainly not justficd, althongh males (whose penis s direcred
backwicrds in fant}) may squire more frequently than do females.

Borner (1979) found that for 95% of the urinations the urine was sprayed backwards over
the vegetation, This suggests that squirting is customary for all rhinos, male and female, and
that downward uninatton is exceptional. In most cases noted in this study the unne had been
sprayeal over the vegetation and soil and only raroly formed w cloar wot spot on the gromd,
On 1wo occavions females ire known to have made a sceape with sprayed urine; in one case the
femule was accompanied by 1 caif {see chapter 7.4).

The white slime in the urine, described by Borner {1979) was recorded only once duting
this study, Aot in an urine spray, but on the pround, It was produced by a female in the Pinus
area.
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CUHAPTER 8 - FEEDING AND THIE MINERAL BALANCE

8.1 - The food

Teaces of feeding wete rurely found durirg this survey. Feeding Joes not necessarily take
pleee along the big game trails, and therefore feading sites were gencrally only found when a
track wis folliwed outside the patrol network, but Jictde tme coult be spared to follow single
tracks.

Samples were taken of any plant eaten by a thino for identification and the size and
the parts eaten wers recorded, The samples wore preserved inoaleohol and afterwards dried.
Dueing the study some 150 saophs wanr collncred and identified by the staff of the Natioual
lierbarium of the Netherands in Loyden, where the samples age preserved, As most of the ma-
terial was leaves without flowers or fruits, many samples could only be identified tentatively to
family or genus.

The Sumarran thinoceios s ¢ typical browser, eatng lwaves and stems of browd-leaved
heshs, sheabs and trees. Food s usaally taken from sonne listancs above che ground and rhinos
also break down saplings and small trees. A large amount of fodder vccurs within reach of
thino in the mouniain forests of Gunung Leuser and the animal appeass to be an opportunistic
freder, taking 1 mouthful here and there, rather than feeding intensively and systematicaily
o ane soiice.

Periods of [vwiling sect to be alternated with periods ol travel when only ccoasionnlly a
mouthful is taken along the route (see chapter 7.2). When feeding the thino moves in a zigzag
fashion or in wide circies, feeding on the softer parts of the plants within reach. [t seems not
to bu very selective when fuuding and samples all the plants along its route, Much of the
undergrowth in a (ending area is flattened and trampied by the thino, wnd the devastation re-
mains visible {or many weeks.

It is difficult to speak about special feeding areas, although some areas offer much more
tadder for a rhino than others, and when freshly used give the inpression of o favounte place
bscause of the damuge dove to the umilergrowth, But isits to such 'feeding areas' may be
months o1 aven years apart, much longer than is needed for recovery of the vegotation.

It is often stated that lvaves and twigs of saplings and small trees are the Favourite food
of the Sumartran rhino (van Strien, 1974; Flynn, 1980), but that is not the case in the upper
Mamas. Rhinos certainly take a lor of this type of food, but they browse more often and more
intangively on the rich undergrowth of lurge herbaceous anid suifruticnse pianis that is comman
in the upper Mamas. In these i1reas they do not touch the saplings and small trees, but feed
~xciusively on the soft leaves and succuient stems of the groundcove: plants.

The canopy in the submontane forest is not so high and dense as in the lowlands, with
mote vigoreus plant growth at ground level. On the ridges the undergrowth is meagre, probably
because the soils are dry and leached, but oisewhare on the slopes, »specially in the alley
buttems, the undergrowth is lush, Here the soil is covered with a dense layer of solt, shiny
zreen plants with fleshy teaves and thick succulent stems, some one to one and a hall metres
high, and the rhinos feel on the succulent teaves and upper stems.

The Sumatran thino in the Mamuy appunes o prefor the herbacaous wdergrowth (which
tisc has w higher content of mincrals - see chapter B.3) wver the leaves nml twigs of saplings
and smalt trees, but where the undergrowth is thin rhinos tuin to browse on the saplings, In the
Endau-Rompin ares in Maiaysia almost 98% of rhino food was saplings (Flynn, 1980), but this
area les at a lower aititude, und the undecgroweh is thinner than in rhe Mamas,

Plants from the family Urticacen: are well represented in the undergrowth and in the
thino's diet, particulariy Elatostema spp., which is probably the most frequently eaten plant.
Other Urticaceae were sampled more than once - Pilea, Urtica grandidentata, Boehmeria, Cypho-
lophus, Pouzolzia. Other popular foods, for which the rhino seemed fo have a prefcrence are
Cynandia and Chiritha spp. (Gesneriaceac), and to « lesser axtont Strobilanthe: spp. (Acanth-
'.;xq—-ﬂ_el—?i or 5pp. (Piperacrue) and Begonia spp. (Begonincene), Other Berhs eaten includi:
Chioranthus  (Chlotanthacene), Im micm_sx_('ETal:uuninncmc). Psychortin - and  Maschalocorymbus
Corymborus (Rubinceae), BlunumﬂﬁTp:;simc), Forrestia (Commelinacea:), Homalomena, Schis-
matoglottis and Raphidophora (Arusceiwa).

fn open clearings and uling the civer banks the undergrowtn is thicker then in the for:st,
some wo metres or more high, but composed of similar plunts. Severil times rhino were found
to have fed here on many of the species mentioned above. Occasionally the plentful giant gin-
gers, Zingiberaceae, were eaten, The rhino chews on the thick zinger stems to extract the soft
and juicy pith. Rhinos also ate the heart of th: giant Colocasia {Araceas). Wild banana (u_\ﬂlﬁg).
very common in places, was nover =aten by chino., Theso huge soft-stemmed plants, a favourite
food of the elephants, are not touched by the rhino.
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Rhino iso fed in places where the forest was regenerating wfter tree fall: or landlides.
The thick mass of herbs, -hrubs and _oft -worled troos provides ample (oller nd feeding in
these acens can be rather intens: anl concentrnied. Hore the (ollowing herbs und :maller shrubg
were sampled: Bigoma (Begoninceae), Melastoma malabathricum (Melastomaceae), Micro lossa

rifoiia and Eupatorium inulifolium (Compositae), Cyrtandra (Gesneriaceae), Gomphostemma
sgaﬁmtae), and o number of latger shrubs, lianas ar small teecs: Kadsura {Schisandraceae],
Debregeasia (Urticaceae), Ficus (Moraceae), Macaranga and Suregada {Euphorbiaceac), Meliosma
Tepidota (Sabiaceac). Sambucus (Capnifoiiaceae), Turpinia (Staphyleaceae), Clerodendron™ {Verbe-
naceae).

On the ridges and higher slopes, where ground cover is thin. the thine ook a great varie-
ty of food plants. Feeding there was usually lss intense with the animal moving in a more or
less straight line through the (orest, breaking most of the saplings and imall trees 0 passed.
The leaves und the youngir pists of the stems are bitten off and enten. Sometimes only 4 few
branches are vaten, ar other times the whole crown is systemacically Jefoliated.

Most of the saplings are snapped off some distance above the ground. The rhino usually
breaks the trunk by biting and not by pushing. Teeth marks are often visible in the bark above
thee break. Somerines the hom is also used to bLring JJown (rres, ocensionally a brunch or tiee
was found that hud apparently been pulled down by hooking the horn behind it. The estimated
fengths of the saplings and smull trees on which thincs browsed varied from to about 12
metres, with an average of abour 4.5 metres (n=52). The thickest spacimens brokun were ubout

8 cm in diameter,

A great many different species of saplings were eaten and only a1 few were recorded
more than once. Only thiee genora - Garcinta {(Guttiferae), Linoviern (Olvaceas) and Styrax
(Styrnescene) wete collreeted on wevernl oecasions and these plints siem 1o he rhino favouriies,
Other trees that could be identified are: Disepalum anomalum (Annonaceae), Hossfieldia glabra
and Knema sumatrana (Myristicaceae), Litsea, if a and Cinna m (Lauraceac), ﬁrunus
risea (Rosaceae), Hemiscolopia frimera (Flacourtincene), Saurnuia (Saurauiaceae), Calophyllum
iCumfemc), Schima noronhae (Thraceae). Trigonobalanus verticillata (IFagacene), Eugenia (gﬂvr-
taceae), Leptonychin (Sterculiaceae). Santiria laevigata (Burseraceae), Dysoxylum, Chisocheton

sureni (M

and Toona eliaconn), Mallotus, Endospermum. Securinega and Alchornea (Eupnorbins cas),
{Anscardinceze), Mastixia irichoioma {Cornuceael, Vaccinium  korthalsii

rophyllum. Randia and Ophiorrhiza
(Gymnospermae - Podo-

Mangifera quadrifida
“ricaceae). Rapanca (Myrsinaceae), Puverta, 1 asianthus, U
(Rubiaceae), ERratia acuminata (Boraginaceae), Podocarpus
carpaceae), T

The small. stemless thomv palms common in the forest. especinlly on the lower parts of
the ndges, were rarely sampled. Occasionally the heart of a palm or a thick rattan (Calamus)
was vaten. Pandanaceae are rate in the Mama< and o rhion fed nly once: on u Freveineta.
Once the top of a sedge, Scleria (Cyperaceae), was eaten in the forest. but usually grasses and
sedges are not =aten. The few open marsny places are covered with a thick mat of grasses
(mamiy isachne) and sedges (Scirpus mucronatus, Cyperus and some Carex), but rhinos were
aever found to have grazed thére and thesc sites were usvallv avoided (see ulso chapter 5.4.1),

Fruits are not an important part of the rthine’s diet i the Mamas, and fallen fruits are
seldom found. Wild mangoes (Mangifera - stones were found once in faeces, sce chapier 7.5) are
vory rare und the only fruies” that ase often found on the ground are kandis (Garcinia). Thise

[raits are eaten by deer and pigs, but rhino were nuver known to take this, at (jmes plentifui,
food.

Signs of fucding wern found in all paets of the susly arca and at all ultitudes, up to 2000
metres. Above 1600 metres feeding appearcd to be less frequent, aml it was never observed in
the stunted montane forest and the sub-alpine shrubs on the highest tidges. Rhinos traverse
these areas on their wanderings and push through the scrub, that is for humans almost impen-
etrable, but they o not fved on the smail hasd leaves of tha montane plims. Rhinos do feed
however on the undergrowth and saplings at similar altitudes on the siopes and in the valleys
where the forest 1s still fairly high.

8.2 - Availability of foad

In an area like the upper Mamas study area there seems to be an abundance of food the
year round. Rhino food plants are common over most of the area, and one gets the impression
tnat a rhino does not reed to go very far to fill its stomach. Although the dark-green under-
stoty seems lush, growth there is very limited. Saplings that have been broken off along the
trails produce only a few mengre soft sprouts after many months, and growth is rapud oniv
along the open river banks. There a freshly cut trail will be overgrown in a coupte of weeks, bu
in the forest 1t remains wisible for many months.

A detatled analvsis of the smount of food available for the riino and of the productivity
of thino fond plants was beyond the scope of the present study. To gee a rough idea of these
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. locations 1 small plot was made in
J _amplrs wese raken ind weighed. At two | p
T e egetation. One lucatiun was under 4 high wln:.,e.l cinopy, :,(l};
woclong 1 vor with lush undergrowth, From one ha
. cagre undergrowtls. The other wai closa 1ha nv :
mhhxc mILolr'u:‘;ll undcgrgmwth was collectod, from the othe: half only the leaves and top shoot;
o 3 ";linu wouid mat. After abnut three months a‘ll new growth on the plot: :as coll'ected .1;:
mn:;l;«:d: The plots were not fenced, but it is certam that they wer- not wisited by chino m the
bl o by animals
e, nor were there signs of browsing by s. ) ‘ ‘ - »
™ .”m;,rom L;l'xe total amount of undergrowtn (about 1 to 1t kg pe: sq rwi”;t leaves and stems
surtuble #s chino fool woeiphed birtween 260 and 5‘20 gramme: (fresh wm(gaf pe:l; 'ngare) n:e;::;
E.-r‘rnw‘lw ol leaves and stems waried [rom 0.7 (in the forest) o 348 (n n(;duc;;m:“’i; b‘;:)wse
o fay pet square metre. It seems from these figures that the average pr duction of browse
Pmmhlu for the thino is probably not mote than 1 gram per day ;‘J‘er nqu{arkecnnuu ‘m;“ pore e
fow hundeeds of grams of browse sianding on cach square muotre, but ot takes ,
:at or so, for replacement. ‘
o Very littie |spknown about the encrgy chuxf!elmcn(s oldal S[Uﬂ'l;\;lt?‘ng r(:xfm;;”,-;wygugfy puno
ive i ] bour S0 kg of leaves an 0 )
femnle captive in Malaysia consumed al L p o i konl por day s
. Mohd. Khan). The lLasal metabolic rate of a ms al :
R s oy ¢ f the body weight in kg (Moen. 1973).
ely s s the three-fourth power of the
apptoximately sevonty times reh pow " Dodv | (e woght) 1 for
i 5 ake about 57 kg of birows:
: no of 700 ki weight requires o dutly intake of e ; '
u\\ x:::‘tenx;nc-* it noads about twice the basul motabolic ruce, und if browse contains 80% moistuee
and 2000 kcal per kg dry weight. . . of
" The Sumpaumn thiny may have an average consumption of some wha(v rrrnre;h:m n:;:! kj]mo
beawse pet day. With a pruduction of 1 gram of browse par wlqy peeosquan -m|;~l&(vnni1ns fhune
woul& require a range ol at lewst § or ¢ hectases to provu.!v sulficient food. Il" the X & ma  thore
is about one rnino per 700 hectures (see ch;ap(;-r <.3.l),[ which Oseer:lh: tgzh‘:::n ':;l:d l(!';e s]gw ;Me
y i ulation. On
rhese food is abundant for the present rhine popu ‘ 1 i
gfm:uproduction with long periods between successive births ‘(soo chapter 6]4Lllmgl‘e:1r|1[:mu:i)ic:3
may be a limiting factor. It may be that 1t is not the quantity of food available but q

that is 1 lumiting (actor for teproduction and population levels.

p.\l‘l("c
the moge e besy homogensou:

thino

B.3 - The mineral balance

All rhinos in the study arez paid regular visits to mmeral-nc!\ springs :mdd th_e‘f)bvmﬁ
conclusivn is that they do this to take in extra minerals to offset un inbalance or ex)fl:ncy;u;(
their diet. From other studies. mainly referring to arnd Mesisd' in r\{;xca a.x:d Am:;:gr.] ‘|s :s;:,a-";

y 1 i king extra ium. Tropical vegsz
that animals using saltlicks are primanly see T i 5 Ssually
i i i fevels for herbivores. Elsewhere it app
low in available Na and may contain inadequate t b s ¢l
i i lay minerals {Kreulen & Jager., .
animals are seeking other elements (Mg, P) or ¢ ; ) t
runos in Gunung Leuser clay minerals cannot play a role. because they usuaily omly drink
«aline water at the licks. )
e On one occasion a rhino ontered one of the camps and had scraped in the ushss ?l l:(!
fire. Other hetbivores (deer. serow) did the same, and presumably ashes are :‘"‘105“‘? 5 r: :h:
Sun};m Dusiun rescrve in Maiaysin thino come reguiarly to the ashes of the cooking fire 1
aed post {pers. comm. Mohd. Khan). ) . ,
o I;umplles of all the saltlicks and of several foodplunts were anulysed for the 1I«:’m~:ls lfhm
v
are most important far animals. Mineral requitements for rhuv(o“.ue n:([kn::vnmanr; &( &Lemc:re
i i i anson (Maynard, L.oosi, .
he minecal tequitements for the horse are used for comp: {Ma . W
I19'7‘?) The uniqmmv of the alimentary tract of the Sumatran shino is i many aspects sumln;n to
the h;nse's (Garrod. 1873). The foodplant samples were dried in the sun or in ahunpover gen;i.
The mineral contents of the plant samples wete analysed by the laboratory ;t the usa;l e by
tinn dan Pungembungan Ternok, Ciawi, Indonesia. The samples of 'hﬂ‘sﬂ![hcnf: were analy:
the Analytical Luboratonies of P.T. Superintending Company of Indoncsia in Jakarta.

8.3.1 - Mineral contents of the [oodplants

i 3 by rhino.
Three of the foodplant sumples were a mixture of species that are usually caten |
Two (1 and 1) consiswlp of the tops of the plants collected in the plots d?“‘}‘]‘"’d{ :;vein:z:
thicd mixture (Medan Badak) consisted of tops of plants eaten by a rhino in the l;omts o
around Medan Badak (sce chapter 2.3.2). The other samples were all taken from Bpo s Treshy
browsed during the 17th expedition. The species were identified by the Herbarium Bog

Bogor.
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Table VIIl: Mineral contents of Toodplunt samples,

Sample Mineral composition (in per conts on dry matter basis)
Ash  Crude Ca P Mg K Nu Mn
proteins
Undergrowth
Mixeure § 15.92 15,63 5.01 W22 .53 3.31 082 011
Mixture H 1445 11.63 3.61 36 A9 3.85 064 0129
Mixture Medan Badak 28.04 24,13 6.76 .37 .55 6.31 .055  .0208
Elatnstum {Urticaceae) i8.04 6,38 +4.40 .09 .36 .89 N -
Average for undergrowth 19.26 14,44 4.95 21 A4 3.68 053 L0149
(Stundard doeviation) (6.10) (7.49) (1.24) (.12) (.09) (2.71) {.031) (.0052)
Saplings
Disepalum anomalum (Annonac.) 414 9.75 .51 07 37 91 01 -
Ficus nbes (Moracene) 16.19 13.29 3.06 W21 36 .87 <.01 -
Gurcinia (Guttiferac) 6.49  7.81 1.63 08 36 .38 <.01 -
Hemiscolopia trimera (Flacourt.) 8.05 5.56 .29 .08 .29 74 .01 -
Schima nortonhae (Theaceae) 5.29 11.38 1.17 .09 .22 .63 <.01 -

Stvrax agreus (Styracaceas) 6.08 14,13 1.35 13 21 .83 .01 -
Styrax paralleloneurum (Styrnc.) 3.83 11,80 .63 07 33 L6 .10 -
Toons sureni (Mehace..¢) 7.54 819 1.85 Bt 32 .59 Kl -

Average for saplings 7.20  10.24 1.56 11 31 S50 cal02 -
(Standard deviation) (3.91) (2.93) (.85) (.05) (.06)  (.29)
Avarage all samples 11.22 11,64 2.69 W15 37 1.59 cn03
(Standard deviation) (7.43) (5.01) (1.93)  (.09) (.11} (18D
Faecos
(Average 5 samples) 12.90 932 1.83 W24 .26 1.58 06 134
(Standard diviation) (4.53) (1.76) (2.69) (.03)  (L08) (.95) (.04} (.044)
Minimum requirements in
diet for the horse 1) maintenance 8.5 .3 .2 209 - 35 004
Gastation 1.0 .5 .35
Lactation 14.0 5 35
Growth 1 5 .35 004

1) Afesrs Maynaed, Loosi, Hintz & Warnor, 1979,

While rthe crude protein contents of the undergeowth and the sapling samples is nor very
difforent, the mincral eoncententions in the unilergrowth samples are considesably higher, which
might expluin the rhino's preference for this type of browse. For all elements analysml the
average concentration in the undergrowth samples is almost twice the concentration in the sap-
lings, If we compare the average concentration of minerals in the samples with the minimum
requitements for the horse, the supply of only two elemonts (phosphorus and sodium) scems to
be insufficient. The concentration of thi: other cloments und the proteins is more than sulficient
for adequate nutrition.

The concentration of phosphorus in the rhino food samples is slightly below the minimum
raquitements for the horse. During prognancy and lectation the animal's requirements of phos-
phorus are considersbly higher and in that period un additional supply might be benificial.

The ratio of calcium to phosphorus in the diet must be considered, because the absorption
of onu of rhese elements is influenced by the concentration of the other, ldeally the intake of
both elemunts should b simiiar, but u mature horse cin cope with u calcium 1o phosphorus
ratic: of 6 ¢ 1, if phosphorus intake is sufficient (Nationu) tesearch council, 1978). In the rhino's
food the ratio is about 18 : 1 and the phosphorus intake is low, so ther: may be an imbalance
in the calcium - phosphorus metabolism, and extra phosphorus may be beneficial, especiaily for
a prugnant or pursing female.

Flynn (1980, 1981) reports on mineral analyses of a large number of rhino foodplants
(mainly saplings) from Endau-Rompin, Malaysia., The avetage contents of ash, crude proteins,
potassium and magnesium are similar to the values found for the upper Mamas, but the average
contents of cuicium (.89) and phosphoru: (.072) ure much lower in Flynn's samples. Nevertheless
saltlicks are unknown in Endau-Rompin and the rhinos an: appurontly able to susvive on 1 low
phosphorus diet, unless they have some unknown source of minerals. Flynn (1980) suggests that
fruits might be an important source of phosphotus.
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In 1the Mamas the average concentration of sodium in the thino's food is mor: thin ren
times lowets than the recommendud minimum dosage for the horse. The actual requisements of
sodium have not been determmed for the horse (National research council, 1978), but addition-
al salt iy recommended even though the sodium  concentrations in horse fodder wre usuaily
between .1 and .5 %, For cattle of weight up 1o 300 kg the: winimum dictary conceniration ol
sodium is .06 % of dry matter weight (Kreulen & Jager, 1984). An average cuncoentration of .03
% sodium in thz diet could lead to deficiency.

8.3.2 - Mineral contems of the saltlicks

From most saltlicks water samples were taken for analysis of the minmal contenrs, As u
control water was also analysed from the Mamas tiver at camp Central. Water and not soit
samples were taken, because it appeared that the rhino usually only drank water, from puddles
on the saltlick or sdirectly from th: spring. Sometimes rhinos dig with the born, but there were
no signs that the thino had actuslly eaten soil. The results of the analysis wie shown lelow in
table X,

‘Table 1X: Mineral contents of the saltlicks,
Concentration in Mg per Litre
Ca POy Mg K Nit Mn Fe 04 0l NOy  CO3
Mamas  12.38 053 247 36 66 trace .055 4.57  5.04 .o und,

Sulrlick
2 214.18 .054 128.11  31.03  55.38 016 055 11.04  1i.86 1.48 und.

3 120,27 136 141.27 30,73 55.77 nndd, .1 39.96  21.86 1.48 und.

4 38.26 1.03 2,33 1.02 38.26 trace .055 14,84  8.41 .70 und.
5 +1.20 .38 6.87 42 3938 truce trace  50.23  211.86 .52 und.
6A 277 - 5.35 1.85 107.27  tace trac: 3.2t 5.04 L.14 und.
68 55.28 120 7.09 1.26 72.73  tmce tace 42,62 65.59 B4 und.
Average 82.82 24,56 48,50 11.05 61.47 - -, 31.65 24.10 1.03 -

(und. = undetectable)

There is much variation in mineral composition between the saltlicks. All sampies were
tigh in calcium, sodium and suiphate, but there was considerabie variation in levels of mag-
nesium, potassium and phosphate. Phosphate is only high in saitlick 6 B (the large s:luick eust
of the Sungei Pinus), where by consuming a few litres of water a rhino may make a significant
addition to its intake of this mineral. But nursing females, whose need for phosphorus is highest,
wiere nover Eound ar this lick, In the other licks the phosphorus contents are much lower. Even
wtosaltlicks 3 and 4, that wern visited by females with culves, the amount of 1 millignen per
litte serms insignificant compated to the amount found in rhino food plants which contain about
1500 milligrams per kg of dry matter. Therefore it seems unlikely that the need for extra phos-
phorus iy the renson why chino use siltlicks.

The concentration of sodium in the saltlick water is much higher (at 61 mg/l uboutr 100
rimes), than the concentrarion in the Mamas river. This is not 2 high sodium content (seawater
contains about 11030 mg/litre). One litre of water from the saltlick contains only as much
sodium as 1 kg of thino fodder. tHowever the minerals in tho salilick water are mainly in soi-
ution and ure readily absorbable, while wuch of the minerals wken in the fuod are axcerted
unabsorbed (see the facces samples in table VI,

Most thinos visit a saltlick once a4 month, but females with calf visit on average once
vveery two weeks and some males might make moce frequent visits (sen chaptee 5.6). 1t is diffi-
cult to unvisuge the imporance of imbibing o fow litres of saltlick water wvery manth or vven
svery \wo wenks. Even if the animal were to drink a buckeiful of water every time it went
the saltlick the amount of mincrals it would obtain is much less than from a day's intake of
fodder. Although the:e is probably a deficivncy of sodium in the diet it is unlikely that rhinos
visit the saltlicks for only a few hundred milligrams «f sodium,

The fact that all rhinos visit a saltlick reguiarly is a clear indication that saltlicks are
important to the rhinos, The incteased frequency of visits by nursing females, whose require-
ments for minerals are higher, puint to a possible physiological benefit from the intake of salt-
lick water. It may be wcorss to extea mincrals during the nursing phage that makes the female
and calf stay in the neighbourhood of the saltlicks, but visits during lrter life may serve ano(hqr
function. The physiological benefits of the minerals in the saltlick water will be short-term, if
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thure are any, but the wisits of ndult rhinos to a saltlick might be more a question of a habit
acquired during the first yeurs of lifa, the contimition af which is stimuluted by the expericace
that saltlicks are good places to "maenrt" other rhinos (see chupter 6.2), For the adult rhino the
social contacts made at the sallicks may be more important than the mincrals supplied by the
saltlick.
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CHAPTER 9 - SUMMARY AND LEVAILUATION OF THE RESULTS

The Sumatran chino is solitary for most of its life. The home range of a rhino overlaps
with the home ranges of several other rhinos and animals occasionally mest, but they do not
stay together for any length of time. It may be that young sub-adults, in thei: first vears of
independence, form loose associations occasionaily, but later they travel alone, wandering round
their «ast hoine tanges, A miby and (emale seem to come tugether for only o short periad for
mating. Non-breeding females may have very little contuct with other thinos, becausi they oc-
cupy a relatively small range and leave it only occasionally to visit a saltlick.

The adult males scem to be more actively sedrching for contact, They cover o+ large area
and ure very active around the salbtlicks, apparently searching for signs of other rhinos. Although
males have more [requent contact with other rhinos, they never associate with an other rhino
for more than a few days. If longer-lasting bonds were usual, the tracks of two or more animals
walking togother would be fiund more frequently.

A rhino calf pemains close to its mwather till they separute. When viny young the cuil
stays vety ciose, but older calves do not wander more than a few metres away from the trail of
the cow, When the calf is about 16 to 17 months old it separates from the cow. Maternal care
for the young is limitad to the infant's puriod of rapid growth, and when the youngster has
reached about three-quasters of the adult size, it leuves the cow. Thuere may siill b ocecasionnl
contact between the cow and he: independent offspring, but most of the time the young rthino
travels singly.

While nursing @ calf the female rhino moves from her non-breeding range highur on the
slopes, to the vicinity of a saltlick. Already during pregnancy the femnles may make mere fre-
quent trips to the saltlicks. The calf is probably boin close to a saltlick and during the whole
period of nursing cow and calf remain in a relatively small area, about 10 to 15 sq km, around
one of the licks, The pair visit the Jick about once eviry three weeks, abeur two te three tines
as often as non-breeding femules and sub-adults, When there are several females with a calt
wound one saltlick, their ranges uvsually overlap and the pairs may meet occasionally. Tracks
crisg-nross the area, and soveral routes are used o approach the saltlick.

After leaving the cow the call remains in the area whore ic was nursed. The cow returns
to her non-breeding range, further away from the saitlick. The newly independent rhino, the
young sub-adult, initially uses a relatively small area, 10 sq km or less, part of the range it
used with irs mother. The young rhino reams over the area intensively, often teturning to the
same places; it seems as though the animal 15 (amiliarizing itself with thie Jocarion. The animal
zradually extends its range into adjacent areas, where it was never found with the cow. For at
least two or three years the young sub-adults remain in the neighbourhood of the place where
they were born and nursed. During this time they grow slowly, and after about three years
their footprints are still smaller than those of an average adult and cleatly recognisable as from
a young thina.

The older sub-adults, aged at least six or sevon years by the end of the study occupied
telatively lurge ranges and wany ware only found oceasionully, Animals gradunlly exiond theis
home range for 4 number of years with older sub-adults travelling widely into new arcas, prob-
ably o find a gap beeween the existing adult ranges. It seems to take several years befote
i Sumatran rhino is aduit and has cstablished w permanent bome range, A young thino remains
in the 'nursing area' till it is at least four years of age and it is probubly nit sexually macture
before the age of 7 or B years,

The adult rhinos have permancot home ranges which are spread rather evenly over the
study area, with the centres of the home ranges on the major ridges. The nun-breeding females
remain in relatively small ranges, no more than about 10 sq km, on the higher parts of the
ridges, away from the vaileys and the rivers. The tracks of non-breeding females were rarely
met, usuaily only when the animals visited a siitlick and it appears that these normally travel
litthe nlong the large game trails, pechnps ongn cvery 6 weeks to visit u saltlick, The rhino then
follows 1 specific route to the saltlick and returns to its home range immudintely, usually along
the same route.

The cunges oi the females in the non-breeding pericd seem to be well separated and
the records do not show any overlap in range, except clos: to the saltlicks. The paucity of
records for non-breeding females makes it difficult to draw firm conclusions, but it seems that
they have more or less exclusive territories. it is not clear how the spacing of the female home
ranges is accomplishud, but it may be that females tend to avoid areas where other females
have left tracks and signs. Nursing mothers with calves do not aveid other female's tracks in the
vicinity of the saltlick.

Although we have no precise ri:cords it seems that the interval between bicths is at least
3 to 4 years, somewhat longer than the tim:: that a fomale carries and nurses a calf, It may be
that the long birth interval is necessary for the female to build up sufficient reserves for
another reproductive ffort. Although rhino food plants are abundant, they are not particularly
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rich n nurrients and minerab. and the femade probably nevds o period of hmned mokility and
secluion 1o recover combition betwaeea turdhe,

Adult males range over much larger areas, 25 to 30 ) kmonromore. It seoms that mabe
homu ranges hive 1 core area where most activity s concentrated. Penphreral areas re visteed
less frequentdv and then the ammal often follows the gume 1raiis for long distances. On average
males visit the saltlicks about as often as sub-adults and non-breeding ‘emales, but males with
ranges close o the lick, visit them much more often. From the sltlicks maies usually make
several foravs in different directions. giving the impression that they are searching for .ther
tracks. Males wisit a regular - aitlick, but may occasionally aiso travel to other licks.

Male ranges overtup considetably, but it appears thut the core aows ase distnce aml
rather evenly paced over the area. There might be some form of hierarchy among male., be-
caus some amimabi make more murks wlong the traits than othars. Visual anil olfactory agns
are left bv rthinos along the large geme trmls. Thev include soil sctapes, facce:n, sprayed nnine
and bent o: twisted saplings, 1n vanious combinations. Al rhinos mark w this way, both males
and females. Young sub-adults rurely mark, while the older sub-adults are the tost active
markers of all groups. Marking may be .:sociated with the proces: of establishing a permanent
home rungre. The twwe complicated siges, those comsinting of sl scrapes, benr aplings, foces
and/or unne are usually only made by males, und ould indicate male termoriality.

Saitlicks arc an important focal poinc for chinos in the Mamas study area. Fach lick 18
visited regularly by several rhinos. and cach rhino appears to visit one particular saltlick. not
always the on: closest to the centre of its home range. A rhino generally uses one particular
toute 1o the licks, lollowing it conmistently on evory visat, Each of rhe six sdtlicks discovers in
the study area is used by § to 7 different thinos, each animal viiting a lick on average 6 to 7
times per year. The consistency with which a rhino visits « certain lick suggests that .il rhinos
using a saltlick may be related. Sadly many rhinos also end their life near a :ultlick. because
hunting activities are centred at these places.

Rhinos drink mineral-rich water at the licks most probably tn compensate for 1 deficiency
or imbalance 1n che minoral composition of the food. In a number of sample. of plants eaten by
thinos, the sadhum (Na) concentriaon was found 10 be very Jow, aizn the pnosphorus (P) concen-
tration, «specially in relation to the cilcium (Ca) concentration., was low. If there is a defi-
ciency it 1s probably in one of these clements. The mineral concantntions in the water of the
saltlicks vary considerably. All have about 100 times wmore sodium than surlace water. but the
concentration of phosphorous varies between the licks. The amount of minerais that . rhino may
imbibe st ach visit to a lick is smull, less than wm a day's intake of fodder. So it is not cleas
how important one visit a month is for maintaining the animals mineral balance. it is more
probable that for adulr rhinor the social function of a lick, as a piace for meeting othar rhinos,
is more important than the extra mincrals.

The daily movements of the thino seem to be controled bv the terrain, and on the slopes
they follow the contours or ridges. The larger nvers are important boundaries for rhine. Rhinos
have no problem in c:ossing the rivers, and do so frequently, but they usuallv do not stay on
the other side, but recross the river. The bigger the river tha more important it eems to be as
a boundary, and the Mamas river forms the boundary of the home tange of almost all known
indmduals, The tracks of only two older sub-adults ware found on both sides of the river. The
big game trails on the ridges ure more often used by the rhino for climbing than lescending.
This and the habit of tutning back at the major rivers, means that a wandening rthino automati-
cally turng back to the contre of its home ringe, which is usunlly located on one of the main
ridgus.

When not following u trail the chinos moe: or less follow the contours ol rhe ‘lope:,
crossing mall streams and aunor ndges. Ammals often follow wide truils lor some (istance or
may leave it to wander over the slopes. As they travel minos brows: or take a mudbath i1n 4
wallow. Faeces and urine are found along the animal's trail and occasionaily the thinos lie rlown.

The Sumatman rthino feeds on leaves and twigs of a great many plant specics. Fallen frumts
are ulso taken, but these were rare in the Mamas arma. When feeding the animal moves in a
zigzag fashion through the forest, often going around in circles, browsing on the soft pans of
the plants within us roach. Periody of feeding alternate with penods of travol, when the animal
often wanlks several kilometres without freding, except for an occusional bite frem a plant along
the trail. When feeding the thino seems to prefer places with a -ense undergrowth of soft, Juicy
plants. In the mountain forosts of Gunung leuser there is very dense undecgrowth along the
streams and on the lower slopes, and these seem to be the favoured freding places. Rhinos also
feed on the young regrowth on landslides and at trce fails. Where there is less undergrowth the
thino feeds on small saplings, pushing them over to browse on the crowns. but this tvpe of food
appears to be less favoured and also contains less nutrients and minerals. Feeding occurs mainly
at night and in the early morning.

Rhinos feed on a great many plant species taking only a little material of anyone species.
The rhino does nat appear to be selecuve whilc feeding, bur a few species seemed to be favour-

i

while others. like wild bananas, ate gnored. There serms to be abundint fuod for the
¢ tasg part of the wea the torest supparts dense undergrowth
with numerong acoessible suplings. The standing crop of thing food plants s C’l’rl:unly large, but
the production o new growth 1 very slow. An ares that has been browsed and trumpled by
chino, takes a long tume to recover. This might explain the need for the contingous travels of
thee rhino. Although productivity is low in the understoey there secms to be considerably moru
:aod aviilable than can be consumed by the present chino population (estimated at 13 10 14
shinos peer 100 sq km), and it is probubly net the quantity but rhe quality of the faod that is a
or for thu population.

hinng Rfa::r:o f.:ce(s nrpep:ﬂ(en dropped in streams or along the chino's trail. Tlx_e taeces, with
Charactenstic twig fragments, remain visible for a g tiune, espec ally ot the bighor altitudes.
The Sumacean tinos prefer to Jdrop their faeces close to other faece:, but large dung piles are
not mache Al ammaki, mode and Toali, oormadly spray arne htl(’leleS over the vegeeation,

The wallows are a o harsctesistic festute of anv thino area. The (s are often wed for

and thino's :lgging in the bunks give the wallow a charactenstc shupu: It seems
everal times a day. Wallows are

e,
cun i the uppret Mamas, Over

4 long time: ' " < villos
that a rthino tzkes a buth at least once a dav and sometimes i ; .
wied duy and night, buc rhinos probaoly spend mote uime in wailows durmg'davnme. Each‘;allou
i used by -everl rhines aml oon average the wollows along the main trails were used sbout 4

nimes pet year.

The major difficulty in interpreting the data was the disjunct and patchy dnumre .-)(
the records For most of the shinos. For manv individuals rherc.wme only  foew recor s: spread
at over a long prried of Gme this not only mado the identiflicanion of the pla:al(!rcgéts r;'lom
lifficuit. it made 1t more difficult to draw conclusions about rhino behaviour ind activity from

. vodat. o
th ﬂw;ll::mxer::::ness and inaccessibility of the area and our [inam-ial thI.IH\[IHﬂS' mads ‘;dmp
possible to mantain . permancnt presence :n the study rea. Because this s:uq» (ocll)xlss Ttv,)’n
tracks we deciderl to use the davs in the study area to fmd as many tracks as <p‘|]:§‘ ‘-e-d 1?
requited the survey tram to keep on the move and left little time for tnore .de-x:n ttlu ‘l; rzt
ingle tracks. By lallowing tracks for u longer purind and distance one (:un“gmuim xml:c :Ll f)lu
the dmly toutine of the rhino. information that cquld only b gathered mx,ldunt]y Il"l 1‘[ : : Iy
ldeally one snould momter movements of the rthino over 2 lagge: area and also follow single
: mbes of day:.

”n':kslnf(zrrp:e:‘:uon of (heydam 15 limited by the dif(xcu!!lcs in agemng the tracks. One can :
estimate the ume and the duration of the various bebaviolirs and activities of « thino from very
fresh tracks or when the amimal is actually met. These occasions ar~ very rare and noqmnlly‘ ~;ne
can only guess the approximate age of the tracks. Thereforg track studies are of lhule -::’lu;:‘
for studying the animal's daily rhyiun, unless one c:mArrml single animals for a Vfww . a);;), :7
woty cxpenienced trackers 1t is possible to follow a thino closelv, without disturbing it. bur ths
tequites 4 more permanent presence in the stwly area.

only



142

CHAPTER 10 - RECOMMENDATIONS FOR FUTURE STUDIES

Among the first things one wishes to know for study or management of a thino popula-
tion, is its stawus. mote specifically how manv animals ire there and where. Establishing the
extent of the rhino population is relatively simple. Bv compiling reliable reports one can get a
rough 1dea of the rhino's fdistribution and the data can be complemented by making snort field-
t1ips to various localities 10 rheck whether chinos are progent or not. An rexperienced obscrver
will by uble 10 see in ono or two days if thino have recently Lien an the nrma or not. For a
ralinble nstinate of numbers howsver, much longer and more thotough studics nre needed.

Other field studies on Sumatran thino {Borne:, 1979; Flynn & Abdullah, 1983) and Javan
thino (Schenkel & Schenkel-Hulliger, 1969) used simple census techniques based on print width
measurements; such methods do not give very satisfactory tesults. Is this study a3 much more
refined techmique was employed using plastercasts of foot print.. but the field work and later
evaluation was complicated and very ume -consuming. Studirs of several yeurs are  unrealistic
for evary thino area, and usually a resv.ircher can spend no more than a few wecks surveying
any area. Accordingly rrsults and experiences of the present study were analysed with the inten-
tion of developing a quick census method to give reliable estimates of rhino numbers,

In this chaprer thi techniques used to estimate the number of rhinos present in an ares
will be Jdiscussed and compared. The value of print width mneasutements will be analysed by
companson of the results of a simulated prnt width analysi. on the matenial collected in the
study area, with the results of the plastercast analvsis. The section concludes aith a discussion
of the usefulness of the different standard measurements and track counts for censussing Sumist-
ran rhino popuiations.

10.1 - Plastercnsts in comparison to ptint measurements

The first scientist to do a systematic study of a rhino population by means oif track
analysis was Strickland (1967), who studied the :hinds in the Sungei Dusun reserve in Malaysia,
He measured the width of prints, from edge of outer toe to edge of innec toe, but found
groat vanability in print width depending n suil type. Ha identificd three individunl animitls
(prints of 16-18 cm, 19-21 em, 21-23 ¢m), bur was convinced that there were more individuals
present in the reserve.

During his survey of the Gunung l.cuser Rescrve, Kurt (1970) also used track measure -
ments. He measured the width of the print. the width of the front hoof and the width of the
side hoofs, of ciear. complete prints in hard soil. Although he does not elabocate on the crteria
used for listinction between different individuals, it is clear from the values given in table 7 of
his report thar he accepts an invlividual vamance in prnc wulth of up to 7 vm, and that he
considers . difference of 2 or more cm bstween the means as sufficiont for distinction. No
sstimutes of numbers of rhinos or density were given.

i‘tom 1973 1d) 1975 Bormer (1979) tudied the Sumairan shino in an arca that partly
overlaps the southern -xtension of the present study aren. He measured more than 1000 prints
from 67 fresh tracks. He measured the width of the hindfoot, ind also. when possihie, the width
of the forefoot. He measured at l:=ast 10 paiats on hard soil. und considered two tracks to be
made by lifferent animals, if the standard deviations of the mean hindfoot width did not over-
lap. The difference b-tween hindfoot and forefoor width was used to give additional clue. He
could idennify 6 single inividuals and 5 cow and calf pairs in his study area. In ligure 23 Borner
(1979) gives w geaph of means (19.5 - 23 cm) and saandard deviations (0.3~ 1.0 cm) of 22
difforent tracks of solitary animals. A difference in the mens between two tracks of ahout
L cm apprared to be large rnough to indicate a different shino.

Borner (1979) does not attempt to calculate a density from the 16 individuals he could
idenufy from print size in s study area, but he gives a ‘'guessuimat-’ of 20 to 40 animals
for the 1000 sq km core area in Gunung Lauser. This implics cthac, using the formula for the
calculation of the population size as given on page 62 of Borner's paper, an individual chino's
home rang: would be petween 500 and 1000 sq k.

From 1975 till 1980 Flyan conducted soveral censuses in the
Maluysin. Several survey teams simultancously surveyed the large study area following :egular
routes and taking measurements of rhino tracks. This method has also been used in the Ujung
Kulon reserve to census Javan -hino (Scnenkel & Schenkel-Hulliger, 1969). Both the size of indi-
widual prnts and distance between the rracks 1s measured. Whenever possible 10 clear prints are
measured on firm. levei ground and soil condition and age of the tracks are noted. The maxi-
mum width between the side hoofs is measured on the soil suriace.

Endau-Rompin area in centrai
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In their final analysis of the centus results Flynn & \bdtfllnfz (19!:'3")' Cr::.l-f;:l)ue::mhr: m‘:rl}j
e s o 95% contidence mterval around the median (not the ), .

iy of v was employed to compare the samples and to decide which pairs wure

Is ‘};’urthgr tracks of the sume size und age, but scparated by mare than

Y erent individuals, This yielded a minimum count of

set ol
uple anilysis of vanance

i Vs
made Ly different an |
§ km in distance. were also considered diff

the thi‘l‘_xi?‘n:c;ug)gggu;ic(it;gdav) aafs:.mcd :hat their census method detected ail rhiros within 2 km

5 he -otal study area. Each census between 6 and 8
0|( '::l: é::fdl’sb\nT(:Z:(‘;::‘:f i::jer:?gw?tf‘c::clixded that losyrh;.nos norml:x(;:)y ;ccku"rlreijrhlg <;h:s.:;Ud,x
i ) it jn§ ino density of 2.5 rhino per S . o
area of 400 sq km, 1. there was o thino "y of 2.5 thino Bt I K hour 1 i
ll‘(: <;{)l6r\<;\'l‘l::::d }llls;; :-‘-A‘(I‘nilrmx:n:l‘“ “*\Plli:ll:li”‘?,"“mb m[ 25 thines for the 1600w km ol sanable
e s k. “ e
I“M‘MTL:;"?éleﬁggl c't]l'(‘»ur;::‘e::lugtrog;)x':v:l(lll‘9'79) for the whole of Gunung Lm(x)?)ex (2;;1);)‘:;!:020:‘1
km) and those from Flynn & Abdullah (1983) for Enduu—Rom:m (2.e5r ')\T‘qu‘as msq Sy e con-

\tably lower than the density calculated n this study for t e upper ! E Gunung [.euser

et ”4 4 100 1 km). tlowever Botner's figure of 16 rhinos living in his main sm'yd  which
(”Hll gt;;v’ers th'cl uppes Mamas, compares well with the results of (hf' prcruc?t[;t: )lr,'\il‘)‘.:s b
bl for thn whole Gunung Leuser population, implyng a density of 2
i Wi s to be inconsistent with the results from his main study area. he
100 sq k"f,;;, Sﬁiv"‘ Jensities calculated by Flynn and Abdullah (1983) aie surpIn::l:\;;r bn;;nlt;‘scrh:“:'
f ndru-Rompin dres weems in many q]f;pu'm-s (olﬂ:)ed(l::‘:\l[:u::(lluv:g't‘l:mﬁu:u:\:] lf;:i‘ .;m 1 hino
andre :u:edl-lg‘g,v r:‘;ln(mgxt‘:}‘llx:;l.l‘s;fh:lrle' s:t':\rzl.‘o be no good reason for a thino densu\;x‘!ou:hz:
P higher in Gunung Leuser than it is i Endau-Rompin. in the past few yeats ll;sz‘)u ot
hv’i: nm:; s?:cgm trips to a part of the Endau-Rompin .xmn‘(Upperr Selai in 1937 hand Lo82) ‘;m
o e'(b th teips numarous sign of rhino were encountered. The (rall system and the wn ws (;if«
parin, IOI ' \Eell daveloprd than in Guaung leuser, but otherwise then: wore no appi 1 ut-
fotonces ‘e.,sh‘ froquency of tracks und other signs of rhine. From my ‘udunt(exlly‘ short Imnl.i
b l:‘ ' Ld :h: number of thino tracks found, | believe that the dilference in cn‘lcu.me«
(!‘:ni?:e;”l(:r [:?v two areas is due to Jifferent census methods rather than to real differences in
Jens
thino dé\rz‘e::w‘;'uh the most accurste measurements of a long series of pnn(s% i_r:ly w&mc\;gll‘:::
hinos can be sepacated on the print width aione. Moreover the assumption o yan b aipullah
(11:)n&°3‘) that the cunsus detects all thinos within 2 km (rrl;_m the S)efnbi)sk:lg‘:;gi}elhhffsx beeny e
e e e 3T 5 iy batwaon eracks of the same thio coer:s apprapint
msdm'ad. ITheumu::;(%?um range of about 50 sq km, x figure supported by the :esulti of ThIS‘ study
i(‘:ec '3&;:: 5.2). Tracks of the same thino wese rarely encountered more than 8 km apart.

T mat-
I'o asses the usefuiness of 1ifferent census mel!hodls for s.lfnann\zs ;’):szx'llat‘x:ngogsflb?: -
a o i analysed agatn using, ¢ k £ .
an thino. the data collected in the Mamas were a ‘ - he
:;::(l:'xriﬁ of [ynn & Abdullah (1983). This mimics a census in an area wn: c: kcr::)w‘x'\wmil‘r‘::mlW
density. Euch expudition was treatad ns a separite rhino  census. FQ: “"l:( a e awrise
widih was cileulared wang all the measurements availible, Loth those taken in :

- taken from the cnsis. o ) _ .
thow ‘-\“I(Iu:he trucks, with their average widths, were plotted on mnpm <m:hd L:(;pe(:u();:;sbéjng
considered separately. Tracks that wers considered 10 hc)r made by the ;&;mb-; anLv; usammn“ f'hnnom

ss than 8 km apart) were connect ines,
bout 10 mm difference in width, less t n rung from
2bvmus concentrations of similar-sized tracks. The number of individuals ;hmdqu‘;:ldlsbn(h:!o ztr:““d
in this wéy are summirised in table X below, together wn:il)‘ the number o mdm \;:own .
i 5 i i 3.28 The uncertain records, !
g ognised from the casts (See ulso figure e N ?
?'nc:z: ?n this figure, are also countwl, beciuse rhese casts were curtainly from dilferent i
ani ied rhinos. ) . )
umdum’lﬂl\ls arn censused during the expedition was calculated using ‘;)0(\!{) ;l;;uhtmns:clu '::({:1};;;{
’ > mmended by Flynn and Abdullab. an .
> ki on etther sule of the patrol route, reco , o hosa oxpeds.
" side 2 ; These calculations were made only (o1
width of 1 km on either side (see above). ! Jor those uxped
5 study atroiled. The calculated ateas are cho E
tions, when most of the study area was pa e a m
Four examples of the maps made for each expedition are shoy/n in figure 10.‘1 and 10? e lower
The number of individuals determinel from the pant width anul\ysnvs is in most c;\}?un o
than the number that ciuld be recognised from the plu?t%rcnst;.s and)u lsi“e;c:n:s‘:inly A

ivi i i ‘ari i tween individuals (18 to cm), and a
individuals. Print width varies little bet 1 e
size classes can be recognized, each differing by 1 cn:;‘ In a stu:dy ,m:ja (;,:)lykr,nf l:::egv zl:w A

‘0 i ] ] lass can be recogniz an v
wide only two individuais from each size ¢ d i bt
:\;;ufz \fore individuals can only be separated when there are juvenies. This limitation of
punt width analysis was also recognized by Flyan & Abdullah (1983).
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Table Xo Compugison of track counts using print width and plastercast snalysis (deta from this
studv), :

Number of thinos present Size of the aren (sq km)
Print width Plastercust Strip width on either side of roure
Expedition no analvsis analysis 2 km t km H
adults  juveniles adults  juveniles M 2
(2) ) - 4 - : s
(3) 3-4 - 3 - 3 I," [
4 7-8 - 9 - 227 126 N .
(5) -4 - 2 - o
[} 10-12 M 13 2 278 156
(7) 8-9 1 4 1
8 9-10 2-3 9 2 276 164 -
9 8-10 2-3 10 2 268 154
10 9 4 12 4 245 135
11 4-9 2 15 3 180 153 -
13 7 - 17 - 224 128 .
14 9-11 2 19 2 273 156 '
16 10 1 19 1 277 162 = .
17 7-8 - 15 - 216 123 c
Avorige from = |
14 expelitions 3-10 13-14 2562 145.6 § .
o

Great diffnrences were found in rhino ranges when identifications bused on print wilth |
were compured with thnse based on the plostercast unalysis. O ail the ‘individuals' shown in
the maps in the figures 10.1 and 10.2, only one was confirmed by the plastercast analysis. In all
other 'individuals' there was at least one track that was misassigned and many groups ware
compused of tiacks from three, four or wven five difforent rthinos. Therefore the simple prine .
width analysis is not =uitable for anything more than counting numbers, and only with o lew
widely separated tracks. This method may be useful in areas with a very low density of rhinos,
or when few tracks can be found because oi bad weather. In periods of extremely heavy rainfall
(like expeditions 5 :nd 7) measurements seem to be more useful than casts (see table X), since
casts can seidom be mude in periods of henvy rain. As more tracks are found resulis from the '
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print width analysis underestimate the true population density.

For all the successful expeditions four population densities were calculated using both
methods of counting and both calcuiations for the size of the area (For the print width anaiysis
the median values were used). Tho results are shown graphically in figure 10.3. The densities ‘
basel on the print width analysis o not differ much botween expeditions, bt as has been ux-
plainiel above thise valuns are about the maximum number obtainuble from this method. For the
eatlier expeditions figures from the two methods of counting are rather similar.

ln the later expeditions estimates from the plastercast analysis ace much higher and in
face rather close o the values coleslated from the spoicd distribution (see chapror 5.3.1), if ‘
w strip of 1 km on either side of the patrol 1ouies is usod to calculate the area of the censue.
The apparent difference in effectiveness of the plastercast analysis between the earlier and the
later cxpeditions must be attributed to the researcher’s incrensed oxperience. Dunny the second
haif of the study it was realised that oll tracks, with proper treatment, could also prodduce
useable plastercasts, and a much larger number of the tricks found could be plentified. To ‘
compare the effectiveness of the two methods it is best to consider only the results from
the later expeditions, when it is cicar that the plastercast analysis gave by far the most realis-
tic results. The average rhino density for the expeditions 10 to 17 is 11.3, compated to 12.9
and 14.4 calculeeed from the animal's spatial distribution,

The estimate of thino density obviously varies with the estimated size of the arce cunsus- ‘
ed. It seems that in fact the survey teams are not covering o transect width of 2 km on both
sides of the truils and that a width of 1 ke on wither side is much more cealistic, One couid
reduce the strip width to 800 motres to bring the values obtained with the track count more
in line to thos: obrained from the spatial distribution. But since 1 km on either side is a
convenient distance to work with und gives conservative estimates, this stip width is recommend- i
ed for future use. For total population estimates plastercast analysis of prints is 4 more usefui
mathod than measuring print widths,

In the Endnu-Rompin area Flynn ind Abdullah conducted four consuses, Once rhey ealiu-

Inted a densitv of 2 rhinos and three rimes 2.5 chinos per 100 sq km. All values calculated for
the Mamas using Flynn and Abdutlah's mathods are higher, which would mean that in Gunung
Leuser the rhino density is indeed higher than in Eadiu-Rampin. How much highe: is difficult to

capedition 5

Figure 10.1 and 10.2 - Four =xagmples of the distribution maps used to estimate thee number
of rhinos observed, using print width only to ‘identify! individug! rhinos.
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expedition 13

cxpedition 11

Figure 10.2

say from these figures, because the density of 3.5 rhinos per 100 sq km is about the maximum
passible from the wwethod, but it would be highly unlikely that the density in Gunung Leuser is
indeed four to five times as high as it is in Endau-Rompin. Mote probubly the density in Endiu-
Rompin has been underestimated and the total number of rhinos is higher than the 20 to 2§
estimated by Flynn & Abdullah (1983).
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Figure 10.3 - Population density of the Sumatran rhino in the study area calculated from the
numoer of different tracks per expedition. Both print width and plastercast cnalysis were used
and the size of the srea wos caleulated using a | km ond @ 2 km strip on zither side of the
patrol route. The averoge figurus are compored with the density calculated fram the known
spatial distribution of animols (method | ond 1) ond with results reported for the Endou-Rompin
area (Flynn 4 Abdullah, 1983)

10.2 - Usefulness of different measurements for censussing
rhino populations

Although the techniques based on psint width measurements may not distinguish between
ail rthinug (his method had some advantages over the use of plastorcasts. Measuremoents con
be made quickly of a large serics and evaluation of the rsults requites lictle skill or patience;
this technique can be mastered with little special training. For future studies and for better
management of the remaining thino areas a simple but reliable technique for census of rhino
will be very beneficial,

In this study five standard measurements, described in chaprer 3.3.3, were tuken during
the process of sorting. For identifying plasturcusts the siandard measurements were not used,
because they show considerable individual variation. These measurements {or combination of
measurements) were assessed for usefulness in distinguishing betwesn tracks made by different
thino, as an alternative to using plastercasts. All measurements from one rhino were regarded as
one sample and we may expect that this sample will show a similar amount of variation as a
series of measurements taken from one track in the field,

To illustrate the variation lound in the standard measurements of one rhino, the distribu-
tions of the measurements in one sct {set 49, undoubtedly made by onc rhino) and the distribu-
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Figure 10.8 - Variability in the five standard measurements taken from the mode! series 520.
The black nrea represents the valves found in set 49 (casts undoubtedly made by the same
rhino). The shaded iorea represents the volues taken from the left foot casts, the white arra
the values {rom all casts. For the definition of the standard measurements see chapter 3.3.3
and figures 3.6 ana 3.7

tion in one of the best series (series 520, including also set 49} are shown in {igur= 0.4, The
black area shows the distribution of the measurements in set 49, the shaded part of the figure
shows the distribution of the left foot measurements, the white airea the distribution of the
values for both feet togoether. The distribution of the left {oot values ix similar to the distribut-
ivn for both feet together and uaiso the means are very close. In all measurements there is
a considerabl: amount of variability, especially in the wvalues for the width of rhe print. [t will
be clear that a single measurement is virtually useless for distinguishing of individual's rtracks,
and that only means from larger samples can be used, The irregular distribution of the width of
the front hoof is due to varying soil conditions, that cause biassing towards the lowe:r vulues
(see chapter 3.5.2).

For these measurements no distinction was made between left and right foot prints. Left
and right foot are not mirror images of each other but the differences found were mainly of
form and position and not of size (see also figure 10.4). Only in the rare cases of extremely
long side hoofs (see chaprer 3.5.4) were there slight Jifferences in size.

The measurements considered here are taken from the piastercasts and not from tracks in
the ficld. As muny casts were broken during transport there could be slight deviations in the
position of some hoofs in the mounted cast. There are also different ways to measure the width
of the print, the most frequently used measurement. In this study the distance between the tips
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of the sid hools was measured, both on the plastercasts and in the field, with a pair of calli-
pets, but others studies have measured the maximum diameter with o tuler on the soil surface,
which may cause siight Jdifferences in the valuns obrained,

To find vut which of the § standard measurements or which combination of messuremonts
is bese for distinguishing between different samples an analysis of variance was made for all the
stanvlard measurements from 36 series (one ‘young' and two singic-cast scries wore excluded).
The differences betwern the means were tested lor significance ar the $% lovel, using the
method of Newman and Keuls (de Jonge, 1964). This is an analysis of variance for more than
rwo samples of different sizes, in which the tumber of intermedinie means is taken ints uc-
count.

The width of the print and the width of the sole were rhe least useful measurements
for distinguishing between individunl rhipe., Significanc dif [vrenees woree faumd in fess than onee
thitd of the compared means. Only when measurements from a1 sample of a very lasge rhino
wen: compared with those of o very small animal was the difference significant, in abour 20
intermediate samptes there wuas no significant difference. The span of the print and the length
of the print proved to be more useful measurements, with about hatf of the compared means
difloring gignificnnely, By far the best results were obtained with the width of the front hoof.
For this value almost 78% of the compared moeans differed significantly, with only about § inter-
wedinte samples not significantly different.

With the rxception of the wiidth of the from hool the use of unly ne muasurcmeut is of
limited value for distinguishing between tracks. To {ind out which combination of measurements
was most usefol for adendifying individual rhinos the combined resuits of all five analyses (in
figure 10.5) were studied further, OF all the 630 posuible comparisons betwern series 90% diffor-
od significantly in at least one of the standard measurements. But fiom all 176 compared pairs
which diffeted only in one standard miasurement, more than 78% differ in ths width of the
[ront hoof. The span and the length of the print each contribute only about 3% of the sample's
significance: in fnct these measurements can easily be omitted, as they are of little help in
distinguishing berween individuai prines,

The width of the f{ront hoof is the most useful diagnostic character, bur this measure-
ment can oniy boe tiken from a plastercast. [f it 15 not possible to take plaster and to make
plasiercasts the front hoof width cannot be measured. From the [our other mousurements only
68% of the compared pairs show a significant difference; this is less than the number that can
be distinguished using the front hoof width alon:. The next most useful measurement is the span
of the print, but the width of the print is the least important vulue, The best results e
cbrained by measuring the print span (inciuding the sole) and the length of the print. However
the diagnostic vulue of each of thise measurements is so low that it is debiatable whether it is
worth the trouble to take more than the simplest of menguremonts, i.e. the width of the print,
and then only when casts cannot be made. Additional measurements will only marginally in-
cresse the number of individuals whose tiacks can be sepasated, 1t is probably not wven worth
the time and encrgy spent on the field trip.

[f custs of front hoofs can be made quite satisfactory results can be expected. The most
uselul contbination of measurements is n combination of rthe width of rhe [rone haol, together
with the width of the print and the length of the print. In 87.9% of the compared pairs of the
36 sories one or mans of those thive showed t significant differenco. With this combination of
moeasurements une cnn sepatate most of the individui) rthino's rrucks, With further evidence from
morphological features shown by the front hoof casts, the results might be almost as good as
with vomplote plastereaats, It is much casier ta find somo guod ponts of front hoots than it is
to find gond complete prints and one needs only a small amount of plaster to caxt ths hoof:.

Results are much more meaningful if the sample includes metsurements from 10 ot more
prints. Bior results are obtained with measurments from at least 20 print: in a track. For from
hoof measurements one chould zim. for practical reasons, ar § casts each {rom both the left and
right feet.

With about 20 mueasurements of the width anid the length of the print and abeut 10 casts
of front hoofs of every track encounteted, most individual thinos can be recognized =asily. A few
winks in the field and abour one kilogrim of plastee per day is usually sufficient for adaquate
results, As can be seon in rthe figures 3,5 aml 10.3 experience is an important fuctor in this sore
of work, and one should expect suboptimal results during the fisst few censuses.

There were considesnble (differinces in numbers of chinns found on different expelitions,
so if only one census is prriormed in an arca one should expect o rather wide margin of error.
The variability of the weather is probably the most important factor intluencing the resuits.
Failure to identily all the tracks and migration of rhinos i ur out of the arex will also wffect
the results, in very dry conditions one may miss tzacks in the field. Under normal corditions
one wiil ualy find tracks of a few days old, but one can assume that most of the rhinos respon-
sible are still in the study area. During periods of prolonged dry weuther tracks remain for o
much longer period of time, and the animals responsibic may have left the study area. In dry
wenther conditions one may count too many animals, in vety wet coadition ton few, as some
will be missed.
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Figure 10.5 - The results of the analysis of variance of oll five standard megsurements between
the gifferent series. The figure shows woch pair of series in which significant differences wers
found belweun standasd measurements
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10.3 - Track counts for estimating cthino density

Thie nnmber of tracks of a species found in a certain area must be relured o the mmber
of animals living in that area. Under certain conditions the number of tracks are prioportional 1o
the density «f the species. By cumparison of track count resuits with those for an aren wherr
density of animais is known the density in the survey area can be calewlated. For Sumauran
thino tracks counts from other areas can be compared with the upper Mamas,

By relating the number of fresh tracks to the kilometre hour (km.h) score (sec chapter
5.4.1), the effects of the weather and the intensity of the patcoiling can be eliminated. Fresh
track counts from different areas or tnken on different occasions can be compared. The number
of fresh tracks found in telution ro the km.h score is presumed to be constant in un area with
a certain density of rhinos.

Fot ull expeditions the tomal km.h score (the sum ~f the km.h scores for each section
patrolled) wus cafculated and the number of fresh rracks were counted. In this canse the tracks
were not counted per section but oves thie whole siudy armi All trucks found close together and
bulieved mude by the same thino were counted as one animal, as were tracks that (ollowed the
same route up and down again. The number of fresh tracks per 10000 km.h for each expedition
is shown in figure 10.6. The expeditions are arranged according to the km.h score, because with
an increased scote the deviation from the mean is expected to be less.

The km.h scores range from 3000.98 (expedition 3} to 18 108.71 (expedition 14). The
variation can be attributed to the varying amount of rain during the expeditions. The number of
fresh tracks prr 10 000 km.h shows great vaciation on the lefthand side of the scale, but for the
more successiul oxpeditions with high km.h scores the values are much closer to th: average.
Fresh track counts made Juring trips with a km.h score of less than 10000 appear ro be use-
less, because the results are 100 variable to muke n cotrelntion with density.

The wotal km.h score foc all expeditions together is 137 837.18, with 127 fresh tricks,
or 9.2 fresh tgacks per 10 000 km.h. The average for all the expeditions shown in figure 10.6 is
9.7 with a standard deviation of 3.4. If only the cxpeditions with a score of more than 10 000
km.h are considered the average is 8.4, with a standard deviation of 1.8, In the upper Mamas
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Figure 10.6 - The relationship between the number of fresh tracks found and the “patrolling
gctivity" expressed as the kilometre hour score per expadition. This demonstrates the correlation
batween the fresh track count and the density of the rhino



the denaity f thinos wan caleulated a1 about 14 per 100 sq ke (see chapter 5.3.1), and .n
werage abut 3 fresh tracks are found cvery 10000 km.h of patrdling. S0 one may caloulate
the density of the rhino i numiber per 100 sq km as the 14/9 of the number ot feesh trackis per
10 000 km.h ol patralling.

Becaus good results are nnly possible i one is able to survey more thanr 10000 knih
in @ certamr area - 1n practice this takes at izast three weeks in the fieid and at least 300 km
of patrolling - this mathod is only recommended to support a :ninn ceasus using track identifi-
cation, ot for those making an incidental rhino census during long periods in the ficld engaged
in other research. The procedure for a fresh track count will be de:cribed in derail in a separ-
ste paper (in press).

10.4 - Censussing rhino

In previous chaptiers it has been demonstrinted that ie is possiblbe o make rensonably  roli-
able csumates of number: and density of Sumatran chinos using relatively simple census tech.
niques. The use of prnint width measurements alone s ansufficient, and should only be used in
areas with a very low density of rhino. Counting fresh tracks can be a useful procedure under
certain conditions, but by far the best results are obrained when tracks are identified with the
help of pilastercasts of [ront hoofs and sits of two measutements from the prints. The use of
plastercasts 1. cssentinl for 1 good cenuus, and f cast. are made of front hoofs only the re
searcher needs to carry only small quantitios of plaster and fimizhed castes.

Detailed procedures for a reonsus - Sumatcun rhing are described in a separice paper (10
be published as an instruction manual for those involved in field surveys for the drufting of an
international conservation masterpian for the Sumatran rhino. currently undertaken by iUCN).
Hera only @ short descaption 18 grien.

A fronh track enune 18 most usefut if the researcher can -pond o relativaly long e
i the area and can cover n lnrge distance. Under normal conditions in Southeast A-ia one nust
spend .t least three weeks in the tield and cover at least 300 km of patzol routes. to attam
a ka.h score of 10000. [t is also possible to accumulate the results from several shorter tnps
i the same area and this censu: method could b used sucuessiully by field personnel in con-
servatjon areas, who usually spend a considerable imount of time on pauols. On rhine surveys
2 fresh track count should always be accompanied by track identification.

It is essential to distinguish between fresh (not affected by rain) and oid tracks. The
parrol route must be aurefully mapped on « good large-scale map and is later divided in con-
venient sections. ¢ to 14 km long. The length of each sectior must be measured on the route
map. Daily records must be kept of rainfall and for cach section of the patrol route the ap-
proxiinate number of hours betwoen the end of the last rain and the time of the pacrol is cai-
culated. This iz muitiplied with the length of the suction in Km and the sum of the products is
the km.h score for the survey. The number of cicarly slistinct fresh tracks is counted and the
density of the thino in the arca (number per 100 x; km) 1 esumated as 14/9 of the the numbes
of fresh tracks (number per 10 000 km.h).

For track ilenufication vme can wse frosn tracks und also older trucks that have buen
little blurred by ram. For edch track encountered the width and length [ a senos of prines
is measured, using x pair of callipers. The width of the prnt is measured betwecn the ups of
the sile hoofs and the length s measured in two stages, from the muddle of the line through
tha anterioe wdges of the side hoofs to the centrr of the fold beitween the front honf ind sole,
and from the last point to the tp ol thi front hoof (see figurs 3.6). At least 20 good prints in
fairly firm soil should be measuted. pteferably on level ground. The width of the sole and the
san can also be measured, but these measurements are of little help in distingushing individ-
uals.

To measure the width of the front hoof one should makn a oumbrr of ciits of good
clear prints of front hoofs. carcfully cleaned before casuing. Five rasts of left and five of right
foot prints will usually suffice. No more than about 1 kilogram of plaster will be needed for
each cruck. If there ii more plaster one can make » few vasts of complete printi. The width of
the front hoof is measursd with .« calliper rub: (see the examples in figure 3.7). A [ow of the
best plastercasts shoutd be preserved for comparnson of the morphological characterisuics.

The samples of measurements are tested for signuficant differences with an appropriate
statistical technique {multiple analysis of variance - A simplificd method without stausstical
~alculations i: described in a separate puper on the census p:ocedures). By combining the groups
of samples that show significant differences in the different measurements. the minimum sumbes
of rhinos in the study area can be esuimated. Tracks found on the same survey but 8 km or
mor: apart are ascribed to different rhinos. The system can be further refined by comparing
speciinen casts and checking other data, such as dates und directions of movement, for records
to support or refute the idenufication,
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The sizo ol the census arye is calculated from a map, by deawing a 1 kilometre wide
sene around the patrol routes and the denaty of rhinos s calculated. A sunable styay area tor
umatran thuno hould be 100 to 200 3q km, -overed v completely 15 possible by pacrol routes.
Ihe routes snould bu evenly spaced, about 2 to # km apart and with a toeal lengeh of 75 km or
mare.

1t 1s difheult to determine the optimum length for a census; it Jepends very much on the
prevailing weathct conditions and terram. Ideally measurements should be gathered from atr least
20 to 30 clearly sistinct tracks. Unider favourable weather conditions this may take 2 to 4 weeks
i rthe field, every day covering 7 or more kin of rhe patrol routes. In periods of heavy daily
ranfall it will take much longer and periods of heavv ran should be aveided for a rhino census.
Ihe duration of the census can be -hortend 1f more than one team operates simultaneously in
the aren.

Iowilt be elear thot any sericus consus will eequire o considontble olfort, Apart from
the difficulties in pesetnting the remote anaas whete most thines are found these days, the
researchet will have to spend many days in the thino area and walk long distances. usually in
Jifficult mountainous terrain. Although the tuchnique is simple, it can only be mastersd properly
through rxperien:e, and one shoubl not expect good resuits in the first few trials.

10.5 - Recommendations for further ecological study

In this tuly emphaws wa: placed on patrolling a large: area to coiluct infarmation on
thino diseribution and indivelual  rang, this left litele vime for following single tracks and
-tudving nther aspects of the rhino’s life. Only limited cugsory informution was obtumned on the
rthino's daily activity. sociai svstem and feeding behaviour. The remoteness of the study area and
the difficult access meant that only a relatively smalil part of the researcher’' time could be
pent insisle the thino's habitne, which limited the possibilities fre more detailed observations on
pecific trucks and situations.

This tudy has proved that 1t is pousible to investigate many ispects of the thine's life
without ever coming close to the animal. From careful study of their tracks a great Jeal can be
learned abour thi: acrivities of individual rhinos. Apart from details of che animal’s spatial and
temporul distribution, on which this study concentrated. studying tracks gives informarion of
feeding and foodplant choice, daily movements, daily thythm. social svstems and teproduction.
Following individual tracks, and more concentrated patrolling of a smaller area wiil yield more
information on thuse aspects of rhuno ecology than was possible in this study.

The Suwmitian thino is rho largest haerbivore thar lives exclusively in thi tropical rainfo-
rest. a habitat charactenzed by the constanev of environmental condittons. Only a few species
of larger harbivores (tapir, sambar. muntjak, serow and wild pig) share this habitat with the
thino, and in general very little is known about the ecology of these animals, because of the
difficultinrg of abseeving ground-living animals in the tropical forest. Further study of the rhino's
ecology will not only add to our knowledge of this species’ biology. but will also give 1 berte:
understanding of the living conditions on the forest (loor. Mont zoological research in ramnforest
to date has concnnerated on the acology ot canopy -living amimals.

The results of thiz study fosm a sound basis loe further teseasch on the rhine' vcology
in the upper Mamas, if the problems of scce:s 1o the uren can be solved. More detailed studies
e only feasible f a permanent base camp can be nstablished in the area and substanuai funds
allocated for reguinr helicopter teansport of personncl and goods to the area.

Continved rigearch i the upper Mamas is not valy recommended from o scieontlic point
of view, but is also urgently needed to protect one of the last viable populations of the Sumat-
ran rhino. The existing management st:ucturc of the Gunung Leuser National Park cannot give
the rhino adequate protection against poaching. Although there is a special task iorce for the
protection of the thineg, the rhino area has not been patrolled reguinely since the cond of this
study (1981}, and probably rhino poacher: have wiurted trapping  there agamn. Since regular
urveys of the area are beyond the scope of the park management at present, a research pro-
gramme based permanently in the upper Mamas, would help prevent the rtotal oxtermination of
the chino in Guning Louser.
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CHAPTER 1t . CONSERVATION OF THE SUMATRAN RHINO
11.1 - The chances for su:rvival

The present situation for the Sumatran rhino has been .liscussed in detail in appandix
B. Although this study suggests that there are probably considerubly more Sumatrun shinos heft
than previously believed (see van Strien, 1974), this does not mean that theit chances for survival
shouli!l be rated highly. Whtie there is no immadiate reason to worry about the viability of some
of the remaining populations, few are safc from poachers or from loss of habitat, Moce rhino
populations are now included within reserve boindarirs, but few of theie reserves afford mnrw
than token protection. In all the countries throughout its distribution the rhino has complete
legal protection, but such legisiauon s rarely onforced. Moreover many reerves are unde:staffed
and underequipped and most are umler rhreat from developments thae winlate the nrogrity of the
resesve.

Threats vary {rom area to arex and since the situation can change rapidly with new pol-
iticai. economic and military developments rhino populations are nowhere really safe. Ar present
the rhina population in the Taman Negara in west Malaysia is probably most secure. The park
is legully well eirablished, o has o good mnagemont structure and active guardfoo-e aad s
integrity has so [ar buen preserverl ugainst pressure from development sides. Unfortunacely 1he
number of rhinos surviving 1s probabiy rather low (see appendix B).

The Endau-Rompin area, harbours the largest Malaysian population. which seems telatively
safe. This area has only recently boen declared a reserve. There seems to be very little hunting
pressure in this region amvd there is probubly a good chance to establish a worthwhile ruserve
there.

Probably the only thinos left in Borneo. those in southeast Sabah., are seriously threatened
by huating. Part »f their habitat 18 now protected in the Tabin wildlife reserve, but many rhinos
remain outsile the reserve area. In several :reas there is nueh pressure on cheir habitat trom
the human populacion for agricultural devi-lopments, and the logging operutions make most
areas accessible to huntets.

Bv far the largest populations of Sumatran rhino are left on the island of Sumatra. mostly
in established reserves. The Gunung Leuser Nauonal Park (in fact a conglomerate of 7 adjoining
wildlife resvrves) has good legal protecrion and the mannrainous topogzraphy protects the rhino's
habitat. Unfortunately the park guardforce is still inadequate, more from the point of quality
than quantity, and there are no means to prevent hunters from entering the park. Uniess appro-
ptiate measures are taken soon {see chapter 10.5) it s {eared that rhino hunting may begin
again in the study area now that the research team has left the upper Mamas,

Probably the largest sucviving population of Swinatran shinos occurs in the Kerinci-Seblat
area. The area was declared a National Park in 1982, bur in fact it is a mosaic of gamw-,
nature-, hunting- and forest resetve.. The term ‘national park’ has no legal meaning in Indonesia
and the foresters trongly oppose teserving such a large expanse of land. Management structures
for the Ketinci-Scblat purk are virtually son-oxistant. The rhines are probably fairly well pro-
tected by the topogruphy and remoteness of the ares wnd there seems to be little interest in
thino hunting in this part of Sumatra, but the area is under heavy pressure from logging, agri-
culture and resettlement schemes. There s sull ume to create an effecuve protection and
management structure for the park, but it is very uncertain whether this will be achieved hefore
the srea will be fragmenced hy [urther forest clearance.

The Barisan Selatan reserve in southern Sumatra suffers from the same problems. The
legal status is fairly clear, but the park management is ineffective and there is heavy pressure
from the overpopulated surrounding areas. The reserve 18 long and narrow and will be fragmented
HOOM.

Flsewhoere only the Phu Khio reserve in Thaland ieems to wrrrant spocial attention. There
may be more than a few rhinos left there at present, but indormation . inudequate. The sume
is true for the rhino's status in Burma, Thailand, Laos, Vietnam and Cambodia. Viable popula-
tions of rhinos may survive n thess countries, but & thorough survey 15 necessary to determine
population numbers.

P:otection against poaching 1s impo:tant to 2nsure the short-:erm survival of the Sumatran
thino, but in the longer term, the size of the population and the size of the availabie habitat
are of prime importancr. The smaller the size of the remaining population the luss its chances
of survival. Smaller populations are much more susceptible to random fluctuations in nuinbers
and have less genetic wanability.

In recent years various theories have been Jeveloped on the relation berween population
size and genetic fitness and the rciation between the size of the population snd its chances for

155

urvival, T minimize tho acgatve offeets of inbrevling aml genetic wlgft nn the fitness of a
populntion 1r. caze shoulidl not fall below @ certain nunimum number. Por short-torm  survival -
that 18 oves the next few gencrations - the minimum numbet of breeding ammals |5 assumed to
be an eifective population size of $0. For long-term survwval, however a mmnimum erfective aze
o S00 individuals is recommendenl (Frankel & Soule, 1981).

Although a brueeding population of 500 amimals is probubly necessary to guacantes the
popularion’s longterm fitness and survival, this does not mecan that smuller populations can be
neglected. Much depends on how long the population has survived at a low level. If the popu-
lation is tow only for a short prriod and is allowed 1o grow back to a ceasonable size, the
Jdamage is limited. Only if populations exist for several generations e very low level will
the wrosion of the gemctic variability brcome serious and survival breome unbkely, For those
populations 1 onfined to small cemnants of habitat capture and translocation or captive breeding
might be u better strategy for ~urvival than remaimng in situ.

Since tiwe sex o is opproximately Ll wnd mading 18 probubly ‘ra.ndnm. the offective
population size is abour equal to the number of lertile adults. The minimum  total population
(inciuding 40% sub-adults) for immediate fitness and long-term fitness can thorufore be esti-
mated at respectively 70 and T00 individuals. None of the existing populations reach the higher
value, but the Kerinei Saeblat population may numboer 250 to 500 individuals. At least two of
the Sumatean populations - Lowier and Kennei - number more than the lower value of 70 andi-
viduals.

Therefore at the moment none of the remuining Sumatian populations can be said to be
fit for long-term survival, using genetic criteria, but a number are certainiy '_fafc" for the next
fow generations, if left in peace. If the average ensity ot the Sumutran rhino 15 raken i 10
smmals prer 100 sq km, the area that could hall a population large onough o afeguand long-
(orm survival must be at least 7000 sq km. Leuser and Kerinci are both bigger than this, Taman
Negara in west Malaysia covers about 60% of this minimum area. but ail the other reserves
are ronsiderably smaller. From chese calculations it seems that only the thino papuiations
0 | cuser and Kerinei and possibly in Taman Negaru are assured of long-term survival, provided
that the deploted populntions are illowed to recover.

This 1. encouraging because two ot these areas (Leusnst and Taman Negare) ire ielatively
safe’ and the third still has the potenual to become a safe refuge. With a few more reserves
of this size in Bornes, Thailanl and Burma and f possible one more m Malaysia the Sumatran
thino could sorn be removed from the lise of most threatened mammals. In the future ic will
hecome mote dilficult to set aside continuous areas of this size for conservation. but on Borneo
and possibly also in Thailand and Buema this is sull feasible.

It is more difficult to evaluate the significance of the smaller areas. No reserve should
be created and managed for just one species, but in chis discussion only the reserve's value for
the Sumartran :hinoc:ros is taken into corsiderarion. Many of the other areac contain rhinos in
numbe:s far beiow the required minimum, but several are of such size that they could harbour 2
moderatelv large population of 100 to 200 ammals. which can be expected to survie for a good
many genwrations. The cnances for long-term survival must be rated lower there, but it lepends
snlely on one's views on conservation expectations of future developments, how this affects the
plins and decisions made now. If one has a static view ol consurvation and sces reserves as
primanent entities, i which the amimals are locked up for ever, there is probably not much
point 1 sponeling envegy and offort an preserving populations that have a less than opumal
chance for survival.

If resrrves amy swen as temporiry refuges however, the protection o =mall populations
makes almost as much sense as the prescrvation of liurger ones. In the futute it may be possibie
for the species range to expand, or landuse patterns may be established that allow for coexist-
ence between man und the thino. in this situatton it may be better to have several smaliler
populations, scattered over the country, from which the rhinos can spread.

It is thesefore worsthwhile to protuct any aren larger than 500 to 700 sy km which con-
tamns at least 4 to 5 rhinos. Animalis from smaller popuiations in smaller areas not alreadv with-
in reserves mignt be used for translocation or breeding schemes.

The Swinatran rhino is verv sensitiva 1o all forms of disiurbance. Whenever a rhino is met
in the forest it dashes off immediately after bewng alerted. An alarmed rhino continues 10 run
for 1 long way, gong straight through the densest and therniest growth. so 1t s not unlikely
that rhinos wiil leave areas where they are often disturnod by human preseace. They rcecreat
into the forest beyond the limits where fisherman and ravan collectors usually venture and
therefore they are normally only [ound in the remoter parts where man does not often go.

Logging operations will drive awav rhinos from the arez (Flynn. 1978), but they may
return to the acea. In Sabah the rhinos returned 3 to 5 vears after logging operations had ceas-
¢ {pers. comm. ]. Paync). So rhinos may survive in areas of forest that are logged. If umber-
felling is worked in such a wav that the rhinos huve i chunce to retreat before the logging
operations, there is a good chance that the thino will adapt and sutvive the timber-felling. 1.og-
ging operations are not the greatest threat to the rhino population. but hunters and settlers
invade the area once logging-operations have opened it up.
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Produw.tim for adjrcent my osmaller reserves should be managed i such a way that the
ching, awl caher litge mammals, get o clunee 9 savive e, This would subriancinlly increasa
the 1rea avaulabie to the population without increawing the reserved il arca, yet may only
requite slight adjustments to the cutting schemes and the strict preventon of hunung and legal
o1 illegal settlement i the arca.

Most ecxisting populations are seriously depleted by hunting, and n several arcas onlv a
few scartered ndividuals are lefr, o even with the most rigormus protection it 1 far from
certain thue the populations will recover. In some areas the remaimng thinos might be 1oo scat-
rered or ctherwise distutbed to reproduce. Even i amimais 4o breed it will take any years
before the populition will bo back to its optimal level. Recruitment is slow, one young in 4
years or mote {sre chaprer (ob), and it will tuke 15 or more yeurs for the population to double,
s0 spectacular results cannot be expected in leas than hailf 4 century.

11.2 - Design and management of rhino reserves

in the previous chapter we discusscd the minimum size for a tesvrve to protect Sumat-
ran rhino. There is of course no maximum. the larger the better and if other animals are also
taken aats considetation the recommended minimum size of 4 roserve should probably be even
larget. For instance a reserve dusigned to protect samples of the whols Sumatian mammal
fauna, including such wide ranging species as ~lephant and uger. -houid be much larg.r than the
7000 sq ko recommended for the Sumatran rhinoceros aions.

The Sumat:an rhino is not nomadic and males and females are fairly cveniv distributed
over the area, with overlapping ranges. The amount of suitabic habitat avarlabie secems to be the
man factoe determining the carrying capacity. Adult maies rangse sver 50 sq km or more and
makes occasional excursions further afield and juveniles also wander over considerable arcas, but
for the mose part the Sumatran thino remuns in a large but well-defined home :ange. This and
the unimal’s naturid shyness mean thar crop-roiding by thinos is not u senous problem and
thino numbrrs are so low at present that animals need not venture nto less suitable habitar,

If 1 sufficiently large area of suitable habitat can be protected from any distuthance
little else bus to be done in rthe form of managoment to preserve the rhino population. Formerly
the Sumatran rhinos ranged from the flat lowlands to the tops of the highest mountains (van
Strien, 1974). Today they have almost completely disappeared form the lowlands. and most re-
maining populations are found in wmownluinous arcas up 1o about 2000 mters. In Leuser thinos
tive between 1200 and 2000 metres altitude and there are no indications that they 1re occupving
sub-optimai habitat. Threre are sull vast aceas of these mid-montane forests and they ire of
litth: value for agriculture oc forestry, at least not ar the moment. Rhinos are less affocted
than other mammals by the loss of the lowlands. as is happening 1n most reserves thiough legal
and iHegal humun settlements.

The habitut suitable for o Sumatran rhine can be defined as vlosed wergroen forest.
Rhinos clearly avoid open places and find theis food in the undergrowth and understory in the
forest or in patches of lense sheub on landslides, treefalls and along niver banks. Almost all
surviving thinos wre found in weeas of prunasy forese, bur thin is probably beciuse of disturbance
and hunting in ateas where the forest has been cleured by man, than because of a strict prefer-
ence for thus forest type. Old secondary forest may be -uitable for Sumatran rthinos, f they are
not disturbed there.

In any thino area human disturbance should be as littde as possible. in reserves all activ-
ities other than patrols and surveys needed to protect the chino {and the area) should be banned.
In non-sanctuary areas where the rhino must live with some form of human landus:, the form
and duration of the human activities should be carefully planned and guided.

Il timber oxtraction 13 taking place in a rhino area, operations should be carsied nut
in such + way that rhinos witl not be driven out permanently. Most importantly the Jlicturbance
should bo confined ro us small an aren s posmble and for u timited Jduration, Small blocks »f
forest should be worked in u tight schedule. so 1hat surveying, opening und [inishing of the work
follows quickly, and the duration of logging activities can be kept to a mmimum. Activity
centres should be at least 10 to 15 km uapart, so thar animals can seck refuge in undisturbed
forest between. Strip logging may be effective with logging along parallel strips 10 to 15 km
apart.

After logging operations the area should be abandoned and ©ll access routes bilocked. The
area should be under guard and no activities other than preventive patrols allowed. During logging
the work should be supervised by personnel from the conservation agencies, who should also
survey thi: area before the operation commences. Special care should be taken not to disturh
saltlicks and other places where rhino concentrate. The access to saltlicks should not be blocked
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ind 10 principle no activities hould be allowed within tbout 2 km of a saltlick, If 4 female
chino with alf has been observed 10 will bie better € ban il acuvities within 5 km of the
attlick.

The saitlicks are f great importance to the rhinos. at least i the mcuntamnous aren-.
At lower altitude: they may be less important because of higher mineral concentrations in soil
and water, but in the upper Mamas saltlicks form a focal pownt for the rhinos' distribution and
wtivities. In jesigning a reserve it 15 important to know where these saltlicks are situated and
1 ensure their inclusion, as well a5 a good propurtion of land around the lick, 1o allow free
iccess. For many reserves this is not the case brcause the licks ure usvally found along the
wdes of the major valleys. where man has often settled d:cady. Most of the saltlicks along the
Alas virdley are outside rthe park o1 ire heavily sisturbed. Thiv could have contributed, togethn:
with the hunting, 10 the complete disappearance of the thing Trom the slopes of the Alas valley
ince 1960, Now, axcept on accastmal visits, rhinos are not found n the Alas walley despite
e beng a laoediag population ondy some 100 - 15 km furthee insube the Gunung  leuser
reserve,

In peinciote all sattlicks 1n an asea -bould be included within the reserve, and extra care
shoultl be 1aken to avoid disturbance there. If all the area around a salthick cannor be included
n the park a wide corridor should be creared to allow unhindeted access by the animals. These
ateas shoull be wall guarded bocause the concentration of anumals attracts hunters.

Anoth:r point to consider is the location of the reserve boundaries. The larger rivers are
wood resesve boundaries as they are important featutes for the rhino and each individual usually
remiong on onee sude of the rivers If iC crosses el river it usually soon retuens th its home
ide (e chapter 7.2), Boundanies along nidges are not recommendsd becawic the thines gencrnl-
ly use both .udes of a ndge and wall spend much ot their ame sutide the protection of the
reserva,

\Many of the vallevs around the existing rescrves are alreadv heavily pooulated and uasually
the riecve boundary 1s located somewher: on the siopes. The thinos living there are likely ro
c10ss tnserve boundnries to visit the river befote returning to the fusest, On such wisis they ace
in danger of being killed ind mav cause Jdamage to crops. For new reserves and for ~xtensions
of exssting ruservos boundarics should be located along major avers and b possible the bound-
wies of exitning reserves shouid be moved from the slopos o the river bank,

The Jecline of the Sumatran rhino over most of its historic range is mainiy due to heavy
hunting pressite for horns and other parts of the body, far which there is & good market. Day
to day management of . rhino population will therefore mainly consist of prevention and control
of poaching. The vast mountainous reserves wher: the last rhino populations cin be found .ace
very Jifficult ro control. Once peopl: ars inside the reserve they can only be dutected by ground
patrols who are very familiar with the area and who are skilled at reading tracks and are as
hardy and daring as the poachers.

This means that in arcas liable to rhino hunting special patrol units shouid be formed,
from men [amiliar with the local terrain and capable of spending long periods in the field with
mintmal outside assistance. Many park guards have a aity background o1 {eel themseives too
well educated for wuch physical endoavous, and it is better to [orm special units, with former
poachrts preving ible recruits. These people know the asea and the trade and can br verv good
field purionnel, provided that therr wark can be coacrolled effectvely.

In Sumitra chino hunting usaddly davolves trups and these are celatively sy e find, The
hunters must visit theie traps regularly anmil are likely to attract attention and feave very cleas
ks, Poachers must spend o lot of time .und energy to bug 4 rhuno and i the asks of the
traps being discovered and destroyed are high, porchers will not tuke the wable. Regular pa-
trols 1n the rhino arcas will deter most attempts 1o poach thino.

in Borneo it is more difficult, because there rhino ar: aften hunted on foot, by pursi
persuit until the hunters get a chance to shoot the amimals. These hunters are capable of i
for a long ume n the forest with a mimimum of equipment. and they are more difficult o
track. Here roo however, patral groups manned by former rhino hunters will b an active deter-
rent to would-be poacherss.

11.3 - A strategy for survival of the Sumatran rhino

The Sumatran rhino is one of the most threatened mammal species in the world, with
remnunt populatinns sciuttererd over several states. All are legaily protected and put of the
remaining habitat is psotected in reserves. Other Sumatran rhino popuilations survive In remote
parts of Southeast Asia, but very little 13 known about their status and ail are threatened in
some degren by hunting or Josi of habitat,



To steengrhen and covrdinace the efforis of the sational goverminaats to protect und man-
age Sumatran thine populations, 1 comprehensive and cohesive usurvival strategy for this spocies
would be of grear value. Such a plan should be muitipational and collaborative 1n nature, should
sover all aspects of conservation of the rhino cver irs totul range ami should be bused on sound
evaluation of the status of the =xisting populations. In such a strategy the following points
should be included; they are not listed in order of importance.

1- Strengthening the legal basis and the management structures in the extsting large rescrves
that hactbour good chino popuittions (Sumatra - Gunung Leuser, Kerinci; west Malaysia - Taman
Negicn, Endru-Romping Sabah - Tabin). Wheri possilile park areas should be furcher extended.

2. Creation of moce large (more than 7000 zq km) reserves in areas where relatively (arge
populations of Sumattan thino e soll foand, On Bomen such sroas could be established in
southeast Sabah, and in central Borneo if the rhino survives these, In Malavsie one might try 1o
enlarge the existing reserves, A few large reserves should be established in Thailand and Burema,
if good populations of thinos remain there.

3- Strengthening of existing reserves or creation of new reserves of at least 1000 sq km where
thiros occur, Cogpegative manageiuont schemes shoall be developed i adjacent rimber production
areas so that existing rhine populations are not eliminated and so that thines can survive
these areas after logg:ng.

4- In areas where the habitat is under immediate threar and ciannot be piotected rhinos shouid
be captured and transiocated to other reserves or (0 a captive breeding unit,

5- Establishment of special patrol units in wreux where the rhino is endangerid by  hunting,
These :nits should be staffed with competent personnel and be sufficivntiy equipped and financed
to b abie to function propetiy.

6- Sutveys of areas where rhinos ate believed to occur to estabiish their range and 10 lormulate
management proposids. All existing seserves should be  thocoughly surveyed o determune  the
distribution and density of rhinos.

7- Continued monitoring of the muain thino populations with a fuil-scale census at least overy
five years, This should be done by competent wikllife ccologists in coopurntion with the anti
poaching patrol units.

B- Botter enforcement of the existing legislation concerning the protecrion of the Sumatran
rhinoceros, and where necessary the creation of additional legislation and policing facilities,
o ¢oter poachers,

9- A compiste ban on, and bette: control of, all trads in rhino products, and a campaign to
replace the use of rhino horn in traditional medicines with other products that have simila:
effects bur are not taken from rar: and endangered animals.

10- Estabiishment and encouragement of tesearch programmes in rhino areas, as their presence
is « stimulant to berter management amld peoteceon,
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APPENDIX A: Hoofs of Sumatran rhino

A front hoof from each rhino identified in the study area 15 shawn in likures A1 10 ALS.
In figure A.o and AT a seleetion of side hoots s shown,
The drawings are shightly reduced in size.
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APPENDIX B: Present status of the Sumatran thinocoeros

The Sumatran rhinocetos is gonetaily regarded us on of the most threatened mammals
in this wotld, 1t has disappearcd from maost of its former range and the suiviving animals are
seartercd over a number L€ isolated areas (see figure 11). The rensons for its dramatic decline
are ruthless persecution fur the -aluable hotn and other .narketable paits, and the jos=s of most
of the :nimal's natural habitat to the expanding human populations. Poaching and loss of habitat
ar: continuing and the Sumatran rpino is not far from extinction.

There is certainly not :nuch reason for optimism fo: the furure, but the owerall picture
is not so gloomy as is often depicted in conservation literatuce. The remaining populations are
indood widely scattered, bur a few are probably much larger than i thought at presemy, and
with adequat: protestion thasy populations could safeguntd the sucvival of che sprcies at lewst
for th: immediate future. With some goodwill on the side of the authorities in tho countties
that harbour the semaining tlino populations these animals can be effectively protected and in
several aress there is good hope that the present populations will survive in the long term.

The recont estimates [or the world population of Sumatran rhinos are very low. In the
Jatest edition of the UGN - Red Dav Book (1976) the estimated tcral population is 89 - 158,
Borner (1979) estimates the world populatioa to lie betwiin 100 andl 160 individuads, while Flyon
& Abdullab (1983) expect the total aumber to be less than 300, Virwually no tecent informatian
has been received of the animal's status ‘n Burma and Thailand, but more informarion is avail-
able for Malaysia, Sumatra and Borneo, and the figures for these parts of the rhino's range need
reviewing,

B.l - The situation in Sumatra

Outside Gunung Louser there are u number of areas where rhinos are known too exist, The
whola island was surveyed by Markus Borner, between 1973 and 1975 and the results summasived
in his thesis published in 1979. Deteiled accounts of his survey can be found in his progruss
raports for project B84, submitted 1o World Wildlife Fund (see relerencus). More tecently several
areas on Sumatra have been visited by scientists working for WWF or for the UNDP/FAO Nation-
al Parks Development Project, whose reports contain several intzresting observations on the oc-
currence of rhino.

Rhinos occur, or may occur, in 7 or 8 different areas on Sumatra. These areas are shown
in figure 1.1. Below the status of each area will be reviewed, boginning with the three strong-
holds of the rhino, in the reserves of Gunung Leuser, Kerinci-Seblat and Barizan Selatan. In an
area as large as the Island of Sumatra, and where access o many places is stifl limited, it is
vety likely that thure will be wther areas where rhinos survive but we cannot expect to find
more large populations as in Leuser und Keritci. The lowland$ of Sumaira are now rapidly being
cleared for logging, egricultire and resettlement, and soon there will be very little unatural habi-
car lelt for rhinos nurside the central mouncain chain, the Bukit Barisan. But even there clear-
ance is progressing and without adequate protective measures the rhino will soon disappear alto-
gether.

Gunung Leuser National Pnrk.

The Gunung Leuser National Park (In Indonesia the teem National pavk has no legal status,
and exists .nly in ministerial decrees) forms the major stronghold ~f the Sumatran chino. The
number of sursiving rhinos is much higher rthere than in any other aren in Indonesia and else-
where (with the possible exception of the Kerinci-Seblat area), and the field studies that have
been carried out since 1973 have made this population the best known.

‘The distribution of the rhino is well-known (see figure 2.1). The main thino stronghold
ig in the wostern half of the park, and cavers an area of about 1000 sq km but rhings can also
be found, risewhere in the reserve, but at much lower density - «t Bengkong, Kapi, Laogkat. In
the enstern hall of the rrserve, which was extensively surveyed by Borner, rhino density is very
low apart from in the central part of 1the Kapi piateau. On a survey in 1981 numerous signs of
thino were reported south and west of Guaung Kapi (pers. comm, C.G.G. vin Beek and ). Wind).

The area around Gunung Kapi where shino are abundant is fairly swall, not more than
about 300 sqg km; in the surrounding areas only a few scatterad individuals were found during
earlier surveys. The high density area probabiy extends into the rarely visited upper Lesten val-
ley, where locals report important saltlicks. This arca is of great importance because it is the
only piace in the eastern part of Gunung Leuser where the rhinos seem to survive at a ‘normal’
density. The expanding human population will soon split the reserve in two along the Alas valley,
and then migration of rhinos between the east and western parts of the reserve will be impos-
sible. The Gunung Kapi area could then function as a breeding nucleus for restocking the eastern
part of the reserve, where the rthino has suffered most heavily from poaching,
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Bornnr estimated 4 total of Letween 22 and 4§ chinos for the wholie of Gunung [ewr,
but this i+ cerrsinly an underestiman Coee chapter 10.1), In the tsly area in the upper Mamas
alone 39 invhwviduals eould be recognised and in the five years of 1he study 12 valves were bhorn,
For the Mamas a density of about 14 rhinos per 100 5q km was volculated. The Mamas is clear-
tv a good area for rhino, and it could be that the rhino density visewhere in the resetve is dess.
The Mamas is the lowsst and leas: ‘lissected part of the amimai‘s range. and has a1 aumbe:r of
important saltlicks. Saltlicks are also present elsewhere in the Leuser complex and rhino bunters
who nccompanied a geologicai =xpedition intc the nost rugged and inaccessibl: parc of the
reserve: by helicopter -pouk ol an unusnal abundancy f tracks thoie. There is therefore no rua-
son to regard the Munpms as an exceprional aren and it is resscnable to take a ligure of 10
thinos prr 100 sq km for the whole reicrve,

Thi would put the mmimum number of rhino in the western and castern part: together at
130 anunals, in 1300 sy km, about 15 % of the total area of Lew.er. Including the few rhino.
found clsewhere and for the posability that the overall density might well be 1 high as it 15 4o
the Mamas, the best stimate for the surviving populacion of Gunung Leuser is between 130 and
200 individuals.

Kernui-Seblat Nauonal 1ark.

The (p:oposed) national park Kerinci-3ebiat covers a large section {about 15000 sa km)
of the Bukit Bansan range in central Sumatra, between the towns of Padang and Bengkulu. The
atea s o mosmic of foredit—, nature-, game- amd hunting-reservos, which was peovisionally e -
clared o nanonnd park o 1982, In genesal the leged status of s aren g muach woaker  than
that of Cupung Leuser, and the mansgement inftastructure is poorly evecloped. (n soveral paris
there is heavy pressure from the human population. ind without proper action the reserve will be
fragmented in the near future.

Borner surveyed the Kerinci-Seblat area in 1974 and found evidence of thino in several
places. In the area ot Danau Tucu (or Tuph) tracks .wnd facces of thino were found and Borner
doscribes the area as “a thino region comparable © the Gunuag Liusas aren, Many rthino tols
can e (ound, Hownver, most of them are ovirgrewn, mdicaunyg thac the rhiro population is very
small and at the edge of extinction.”

Near Lempur, on a plateau southeast of Lake Kernci, Borner found wallows, ndistinct
tracd: and fresh tracks of at least three different rhinos. including + cow and calf pair. Borner
writes that “‘the region surveved is probably oniv the periphery or the thino arca. | suspect the
core arex to be situated in the mountain rnidge to the east.

in the Sungei Seblat area, northwest of Muara Atan, fresh tracks were found. Borner
writes that he “found fresh rhuno tracks in the middle part of Swn Seblat, novith of Air Purih,
They were .about one day old and very large. The width of the hindioot was between 25 and 26
cm, which 15 the largest rhino track | have ever found. | found no ecvidence of trails, fceding
marks or wallows, and ! think that | penetrated only the peniphery of the rnino area.”

Borer estimated 2 total of 15 - 20 animals for Kerinchi-Seblat and concluded “that
thete s u remnant popuiation nof shinos, which is surviving 1n the mountainous arex at the
boundane:s of Jambi- snd Bengkulu-Fravinues. A small corndor s leading further north ta Gunung
Tucu amnl probubly Cianung Keriner.” (Borner, 1974)

In recent years thine have been teported from o few othao places. in 1979 tresh chino
tracks wete reported about 2 km from the road from Munra Labub to Sungei Penuh. 1n the Ke-
bupaten VPesisir Selatan (Gunung Bonkat). The track. woere reported to be ety abundant (Suharco
Djojosudharmo, 1979).

ln 1980 fresh tracks were found in an arer wouth of Lempur in the Tebat Pelapo or Tebuat
Selapo arca. The tracks wece found in an abandonid resetitement asen. They were about 1 olay
old and measured 25.5 vm. In 1983 a rhino was killed there (pers. comm. R.Y. Bangun Mulya).
in the same report it is mentioned rhat a team from Bandung searching for gas sources found
fresn rhino tracks near Gunung Sumbung (or Sumbing) (de Wulf & MacKinnon. 1980).

Game guatds reported rhino trom the Rawas Ulu lakiton area, near Lebuk linegau (pers.
comm. Widodo Sukahmdi), and from the Air Simpang Seblac and Hulu Melam (e Wulf, 1979°).
In thie Management pliun fuc the proposed sationil piek the aunber of rhino s v tmated as Mg
least 15, but it is quire pussible that as many as 100 contd sull wurvive”. (de Wall, Djoko Supn-
mo & Kurnin Rauf, 1981).

In 1983 and 1984 Raleigh A. Blouch surveyed soveral areas in southern Sumatra ind feund
tracks of rhino in several parts of Kerinci-Seblat. Most signs were found along an old traid
leading from Lempur in the Kerinci enclave to Muko Mukc on the coast of Bengkulu. Tracks of
several different rhinos and cow and calf pairs were reported there. Along the southern edge of
the park, between Tapus and Lubuklinggau an old walow was found but no recent evidence of
thino. In 1982 a rhino was killed in a village west ol lake Kerinchi. Anothr dvad rhino was
reported in the same year from near Lebong Tandui (Blouch, 1984).

Figure B.i shows the locations of the rhino reports. Fhe northern pupulation is pobably
alreadv isolated from the southetn population. where there is sull a vast area of undisrurbed and
unexplored forest. Most of the interior of tne reserve has never been surveved and it 15 mout
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Fiqure B.1 - The proposed Kerinct-Seblat Notional fork with the locations of recent rhino rec-
ords and the inferred distribution of rhinos

likely that rthe places where rhino are reported. the fringes of the reserv:, are the perimeter of
nocontinunun listeiburion covering most of the reserve. The total rhino distribution in Keringi-
Seblat may correspond to the shaded area in figure B.1, covering about 1000 sq km in the north
and about 4000 sq km in the southern part of the reserve.

It appeass that the rhino area in Kerinci-Seblat is even larger than that in Gunung Leu-
ser. Several teports speak of abundant tracks and compare the area to Gunung l.euser, and
there is no rreason to expect the density to be substanuaily different from that in {.ouser. In
that case the:s may be as many as 500 animals in the Kerinei-Seblar area. But in view of the
fact that largn pacts of 1he reserve have nevar been rhoroughly surveyed o safe figure cruld
be 250 - 500 ummals.

Barisan Selntan Game Rescne,

The Bunsan Selatan reserve (also calied Sumatra Sclatan {, Sumsel | or SS 1), covers the
most souther part of the Bukit Barisan cange. The reserve is much smaller {(about 3600 <) km)
thun Leuser o1 Kerinci and i1 is under heavy pressure from the rapidly »xpanding human popu-
lation. The areas legal status is comparatively good, but the management structures have oniy
been devcloped in tecent years and are sull inadequate. The reserve will soon be fragmented if
the encroachments cannot be stopped.

Boraer surveved the area in Fobruary and March 1975, tn the southern part of the reserve
hi found no eviilence of chinos, but locals reported a sighting in 1974 ac the Wai Kodjadian aad
teacks in 1972, west of the Kidjadian river. In the cenceal pire of the resave tracks were found
in two places - in the area of W Siran and between the mountain racge souh of Liwa and the
Handaring river. A rhino was reported to be killed east «f Liwa in 1974, Borner concluded char
"well mamntained rhino trails and feeding marks indicate that a small tesident res:-population of
¢hinos is still surviving in the northern (sic) part of the Sumatra Selatan | reserve.” He estimated
the rotal number of thinos at 2 - § (Barner, 1975). The area where Borner found the tracks is
in the central part of the reserve as it is designated now, and the large part of the reserve
north of Danau Ranau has appicently never been surveyed in recent years,

In 1981 tracks wer- found in the southern pare of the reserve ncar Way Paya, and in 1982
tiacks were teported from Wai Belambangan, and a :hino was sighted 1t Bukit Penotoh (pers.
omm. Widodo Sukahadi). In the managem«nt pian for the reserve it is stated that "the status
of ‘he Sumatran rhino n Barisan Selatan 15 not clear... In the past there must have been 2



PRI

Val Slran - Bornar 1974

Wal Windaring - 8orawr 197%

Vai Kedfadian - lacal reports 197E/74
Wal Paya - Guards 1381

Cast of Liwn - Rhlno killed 1974

Vai Bolambargun - Srardgs 1982

Bukit Ponctod - ii:rgs 1982

Val lenymbang - Guards 1983

't Wai Ngaras « Guards 1964

ke 10 Vai Wemok - ilouch 1983

‘ Ranay 11 Wat Sulaiman - Mloser 1985

A2 Guamiaq Patah - Mok 1983

g -

RO RV I

=

™ spprosinate boundary af resarve

Koto Aqung
L

)
l}t

Figure 8.2 - The proposed Barisan Selotan National Park with the locations aof recent rhino
records and the inferred distribution of rhinos

good-sized papuiation of rhino in Barisan Sciatan, however scattered, as these ace solitary
animals., The rapidly dwindling primary forest of the reserve makes the survival of the rhino
very doubtful.” (de Wulf, Djoko Supomo & Kurnia Rauf, 1981),

In 1983 Blouch found evidencr of the occurence of rhino in Barisan Selatan. In the south-
»motip a rreck was found near the Way Nenok cave in the headwusters +f the Paya river. Game
guards reported a track further south nmenr Way Sulaiman, o the central purt ol the reserve
abundant signs of rhinn were found about 10 km south of Way Laga in the headwaters of the
Teoumbang rivee. In 1984 gume guards found a rthino track in the uppet Ngaras river, whero the
park is only few kilometres wide (Blouch, 1984),

Rhinos survive in two areas of the reserve, and probably still have a continuous distribution
throughout the sauthern half of the park. They may also still occur in the north. The total area,
shaded in figure B.2, is relatively smal), not much more than 700 sq km and the number of
surviving rthinos cannot be very high. A reasonable guess appears to be between 25 and 60
animals left in Barisan Selatan.

Gunung Patab Protection Forrst

This is an isolsted black of forest, about 700 sq km, on the border botween the provinces
of Sumatra Sclaran and Bengkulu, It iy classilied us protection forest, bur it tacvives little
actual protection. In 1983 rhino tracks were found there for the first time by Blouch, Scveral
signs of thino were encountered at the edge of the undisturbed forest, a few kilometres south of
the village of Tebat Benawa. Rhinos were reported to be common in this area some time ago
and the extent of this population should be further investigated (Blouch, 1984),

Berbuk Nature Res

Berbak nature reserve on the wast coast of Sumatrza is often mentioned as one of the
places where the Sumatran rhino still survives. When Borner visited the reserve in November
1974, he found ao wvidence of rhino. Villagers reported tracks in the vicinity of Simpang Kubu
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(Borner, 1974). At B. jering and Cemara in the southeastern corner of the :resepye very [resh
thino tricks were repoited in 1976, The tracks were large (26,5 cm width and distange between
forefoot = forefoot 180 cm) und it was suggented rthat they were probubly mudy by the Javan
thino (Rhinoceros sondaicus) (Wind, 1976).

en the area was surveyed for the preparation of a management plan no evidence of
rhino was lound, und the chino was prsumel to be extinct in the Beibak reserve (de Wulf,
1982). In 1983 three graduate studeats [rom the Depariment of Nature Conservation at Wagen-
ingen University surveved most of the resetve, and they aiso failed to find any evidence of
thino (Silvius, Simuns & Verheugr, 1984). In 1983 Blouch surveyed the eastern part of the re-
segve, sauth of the Hitam Laut river without linding any evidence of rhino and the game guards'
reports are aiso negative, Therefore is seems that the rhino is indred extinet in the Berbak
o, b least in tho eastern half. A few might suecvive in the western haif, which is soldom
vistredl

Torgamba,

Thiy Torgamba arcn lies on the horder between the privinces of Sumatrn Utara and Riau,
southeast of Rantoprapat. Borner surveyed this irea in December 1973, and he found fresh and
old tracks about two duy-trips north of the Asaban basecamp. In 1975 again tricks were re-
ported by Laurie und McDougall, east «f the Asahan basecamp, close to the provincial border
(Borner, 1979). Borner estimated 1 to 5 animals for the Torgamba area.

in 1977 a small population of Sumatran rhino was reported in the area between the Rokan
wnd Berumun rivers in Rinu, No details are givan and it is most likely that seference is made to
the Torgamba reports {Scidensticker, 1977).

The irea was a forest reserve, but a large part has been converted to cilpaim plantation
and the rust is a logging concession. The logging company is expected to receive permission to
clearcut and therc seems to be no hope for the survivai of the rhino (po:s. comm. K.S. Depari,
1982). In 1984 Blouch found thino tracks in the area. As the area is cleared for plantations
there seems no hope for survival of the thino (pers. comm. R.A. Blouch).

Gupung Abongabong and l.estin-Lukup.

In the province ol Aceh, north of the Gunung Leuser National Park, there are still large
arens of undisturbed and unexplorud f(orest. In the course of the present study many roports
from viliagers wuere reccived about the occurrence of rhino in the mountain areas north of
Gunung Leuser. [t seems certain that thino do exist there, but there is no information about the
mnge and size of the populations, Sizeable populations may still oecur in the remote areas
around Gunung Abongabong and the villages ol Lesten and Lukup.

B.2 - The situation in Borneo

The Sumatran cthinoceros of Botneo is considered to be distinct from that of Sumatra
and the mamland. The teoth are relatively small, the skull is slightly different n proportions,
and the wnimal i belinver] to lus smudlee, [t is described as o suparate subspecies - harrissoni
Groves, 1965, Ee——

The situation for the thino in Borneo is much more setious than it is in Sumatra. The
thino has vanished from most of the island, and there are virtually no populations left in re-
serves. The more rapid decline on Bornceo can be attributed to the greater hunting skills of the
Bornean island people. Most tribes are living in and from the forest. while the tribes in Su-
matra are more agriculturists than hunters.

In u recent revirw of the status of the chino in Borneo (Rookmaaker, 1977) the nurho:
concludes that the animul's present status "ean only be gunssed since practically no reports
later than 1945 are known, A few wandering individuals, or tiny remnant populations, may still
necur in the ulus of the Mahakam, Kayan and Bahua civers, and in northern Kalimantan Timur.
More detuiled informartion does not cxist."

The last reiiable report of rhino in the Indonesian part of Borneo, dates from 1976, when
two sets of tracks were reported from the Banumuda area, north of the Kutai Game reserve
(van der Zon, 1977). In 1980 « survey was made in this area to establish the animal's presence,
but no signs of rhino were found. It was concluded that there is no viable rhino population in
the Banumuda nor has there been any in the recent past, and that the teported tracks were
most likely made by a stray animal deiven out of its original cange by logging disturbance. In
and around the Banumuda area there were thousands of people in the field for logging and gas
surveys but rhino signs were apparently never seen {(van Strien, 1980).

Elsewhere » few rhinos may survive in some parts of the central mountain chain, but
so far this has not been confirmed. The Bukit Raya aren was surveyed in 1976, but no rvidence




of thine coubl be fomnd anel the local villagers belivved that no chine were Ieft in that ares
(van ober Zon, 1977), In 1981 a survey was made of the upper Kaysn amd upper Mentarang (in
the northwest corner of East Kalimantan, bordering Sabah and Sarawak), bur again no signs of
rhino were seen and the local villagers believed that no thino remained and that the animai's
disappearance was due to heavy hunting by their fathers gencration (Blower, Wirawan & Watling,
1981).

In 1975 a rhino hoof and faeces were confiscatell by game guanls near Nunukan, close to
the Sabah border. The rhino was reported killed by Dayak Punun villagers (pers. comm. Widado
Sukahadi). In 1978 one or two rhinos were reported to have survived in the Muara Toweh ares
(Darpon Dirap, in letter 21 March 1978. UNDP/FAO files in Bogor). In June 1982 reports ap-
peared in the Indonesian press that in West Kalimantan, in the village of Belatung (apparently
uppur Kapuas) a bend of 20 tri-homed (sic) rhinocerosis weto seen,

There are persistent umoues thae hunters from nogrhern Saruwak  regulnidy cross thn
border with Indoncsin 10 hunt rhino there, and that each year several are killed (pers. commi.
K. Proud and J.R. MacKinnon). in 1981 or 1982 a thino hunter was apparently caught by the
Sarawak border patrols and the temains of the thino were confiscatzd,

These reports indicate that there might be thinos left in some forgotten corners of this
vast island, If the rumours are true there might be o fow rhinos left somowhere along the Kali-
mantan-Sarawak border, probably in the upper Kayan o upper Mahakan, This needs fusthes
confirmation, but th chances thur a viable population can be found in the Indonesian part of
Boineo are extremely slim. The thino is probably not extinet but very rare.

In Sarawak rhe thino has not been recorded for many years and is almost certainly
extinet, bue in Sabah the sitvation scems better, In recent years large parts of Sabah have bouen
thoroughly surveyed and it appenrs that therr arv more thinos left than was expected. There is
a breeding popuiation, rsrimated at about 20 animals, in the Silabukian and Lumecrau lorest re-
serves, There are rhinos in severnl of the areas being opened up or due to be opened up for
agricultural development and in the extensive, continuous block of forist reserves in south/south-
castern Sabah. In total there are at least 15 thinos in Sabah, and the actual number is more
likety ro be around 30 (Andau & Payne, 1982).

The reason that the rhino hus surviven in southeast Subah, while it has been virtually ox-
terminuted elsewhere in Borneo, is probably bocuuse of the absence ol redd hunting tribes in this
area. Only in recent years have groups of hunters moved into this area creating a serious threat
to the fow surviving thinos (pers, comm. ). Payne). Recently a part of the known range of the
rhino has been prorected (Tabin wildlife reserve), but the rhinos cannot be effectively protected
against hunters because of lack of staff (pers. comm. P.M.. Andau).

B.3 - The situation in Malaysia

As in Sumatra and to u lesser extent Borneo, the situation for the thino in Malaysia
is not so hopeless as was previously thought. In 1972 the Red Data Book still give an estimate
of 10 10 30 rhino (or west Malaysia, while the most recent estimate is betwreon S0 and 75
(Flynn & Abduliab, 1984). This is not dur to in increase in numbers of the thino (on the corn-
trary the population probably declined), but to a better knowledge of the species' distribution.

Throughout the country rthino occur in 13 different areas, but in only two areas, Endau-
Rompin and Taman Negara, are the estimates of significant size. In Taman Negara 8 to 12
animals are estimatad, from reports over a large part of this 4343 sq km reserve (Flynn &
Abdullah, 1984), Alihuugh the density of rhin appears 1o e very low wvotywhers in the park,
the estimate may be too conservative for an arca of this size.

The Endau-Rompin area is the best studied area, and currently 20 to 25 animals are
estimated to survive in 1600 sq km. The central part of the reserve - about 400 sq km - has a
higher density of 1 rhino per 40 sq km, calculated from track counts (Flynn & Abdullah, 1983).
Using tho same data, but ciiculating the arei of the census nver a strip of 1 km instead of 2
km (as is recommendeo] in this study) gives an vstimace of o total of 30 to 40 rhinos insiend of
20 to 25 (see chapter 10.1). Most of the remaining rhiro hubitat is now protected {(pers. comm.
Mohd, Khan).

The third largest rhino population in Malaysia is the Sungei Dusun reserve. For many
years it was believerd that three thines were living there, Now the figure is put at between +
to 6, again because the aren is now better surveyed. It serms to be the rule that in arens
where there are thino 1-ft, the numbers tend to rise the betrer the uren is surveyed. Since many
of the other thino locations in Malaysia are only poorly known and surveyed, there is good hopt
that the present estimates there are aiso too low.

B.4 - The situation in other countries

There is virtually no relinble recent information about the status of the rhino in the
rest of its range, in Thailand, Burma and Indochina. Most existing reports date from 10 or more

yeres ago and many of the areas in which rhina may survive ate in regivns thar wre plagued
by varinus kindds of politicad unecst and whore the natuce conseevation agencies huwe lirda or no
access, [ is of little use 10 mention all the areus believed to hatbour thine s6me ten o1 more
yeats ago, since no fecenc information is available, Surveys of these areas should be a priority
as soon as practical.

B.S - Sumunary of the present status of the Sumatran thino.

Sumatra (Summary of B.1)

Probubly the largest contiguous population. Imperfectly known, but
ostimated at between 250 and 500 individuals,
The bost known population. Estimted at betwoen 130wl 200,
Rhino survive in thes southern hill ol the teserve, Impurfictly known.
Estimatnd at between 25 and 60 individuals.
Rhino surviving but numbe:s unknown
Unknown. Rhino surwiving in unknown numbers.

Lesten - Lukup Unknown, Rhino sueviving in unknown numbers,

Torgambia Unknown, A fuw sueviving, bur habitat threatend

Berbak Last report 1976, now prabably extinct.
Total Sumatra 400 to 750 thinos suiviving in ruserves and an unknown number in
two or three other locations.

Ketinci-Seblat

Gunung Leuser
Barisan Si:latan

Gunung Patah
Gunung Abong-abong

Borneo (Summary of B2

Sarawak Extinct many years ago.

Kalimantan Extinct over most of the area. Probably soms surviving in the Kali-
mantan-Sabah border area and scattered remnants here and there.
Possibly & larger nuwmbar on the Kulimantan-Surawak border,

Sabah 15 10 30 individuids, mainty in the Silabukan wrea wnd in soucheast

Sabah,

One vinble population in the eaut of Sabah and possibly some in the
centre of the island. Insignificant remnants elsewhere tinct over
most of the artea.

Malaysia (From Flynn & Abdullah, 1984 and Khuiriah Mohd Shariff, 1983}

Probubly the larger population in Malaysin, Fsvimuted at herween
20 and 25, but could very well be more.

Second lasgest population. Estimated 8 to 12, but might be more.
Imperfectly known,

Small prpulation. 4 to 6 individuals, See aiso: Mond Zuber bin
Moh:l Zain, 1983,

At lenst two left in un isolated patch of forost. One trappred in
1983 (prrs. comm, Mohd Khan)

Latest teport 1980, Smalil surviving population. lmperfectly known.
Estimated 2 - 3.

Totat Kalimantan

Endity-Rumpin
Taman Negara
Sungei Dusun
Mursing coast

(Tenggaroh)
Gununy Belumut

Bukit Gebok Latest report 1980, One or two animals in a small isolared patch of
forest, that has since been cleareil. Probably extinct now.

Sungsi Lepar Latest report 1979, Unknown, 3 tn § riay survive.

Ulu Sclama Latest report 1983, Unknown, 3 to 5 may survive.

Kuala Balah Latest report 1977, Unknown, 3 to 4 may survive.

Sungai Depak Latest report 1976, Unknown, 3 to 5 may survive.

Ulu Betum Latest report 1972, Unknown, 3 to § may sugvive.

Krau Roeserve Latest report 1963, Unknown, probubly ixtinct now.

Kedith Border Entirely unknown. A few might sutvive.

Thaiiand (From McNeely & Laurnie, 1977)

Phu Khin Latest report 1976, Unknown. McNeeiy & Laurie found tracks at
four different placus in four days in the finld. This indicates that
a few animals survive.

Latest report 1974, Species uncertain, Unknown,

Unconfirtmed reports. .

Some may survive (pors. comm, Pong Leng-Ee, 1979).

Khao Soi Dao
Surat Tani province
Thii-Burma border
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Burma (From U Tun Yin, 1980)
Shwe-u-daung game sanctuary Probably extinct
Tumanthi game sanctuary 4 may survive
assni ract 6-7 My susvive

Indochina (From Rookmaaker. 1980)

The presence «f the Sumatewn rhino in the Indochinese region vannot
b cmmrme_d and the few animals that might survive {e.g. south
Laos und Vietnam) are most likely favan rhinos Rhinoceros sondaicus,
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APPENDIX C€: Rhino poaching in the Gunung lLeuser roserve

Hunting of thinoceros is 4 traditional trade in north Sumatra, usually carried out by a
smudl number of peopls, called "powang badak", whe lead & group of thine bunters and who
have a certain starus and esteem in the local community. Many pawangs are fiom the Gayo
tribe, natves of the mountainous intetior of Acch, but men from other tribes, Alas, Batak, Aceh
ctin are also jrvolved. 1t appears thar ull pawangs from the area narth of Gunung Leuser are
supervised by the pawang from Kampong Porang, near Blankedjeren, Withowt his permission and
blessings another pawang should not go out to hunt, but 1t s not clear how strictly this is
mintaned,

Rhino hunting has orcuriwl everywhere around Gunung Leuser and eliminiced thinos fiom
all areas within two or three davs walking distance from human settlements, In the border areas
of the park one can still see old abandoned trails and wallows, but it is clear that they have
not been used for 1 good many years. In the Alas walley thy rhino disappeared from the lower
slopes probably brfore 1960. Eisewhere s on the highlands near mount Leuser, they disappecred
before 1930.

Old craps and camp sites of rhino hunters can be found oo the borders of the rtesene,
treminders of the days when rhino used 1o roam over most of the teserve. At the time of the
present study the rhino was :lready confined to the remote interior of the reserve, where it
wis believed that the thino poachers had not yet penet:rated. It was a surprise therefore when
on the fiest expodition 1o the Mamas new thino traps were found, showing that the poachers had
aiteady found their way into the last stronghold of the Sumuatran chive in Gunung Louser. Hers
only the events in the Mamas will be describrd. For other information on rhino hunting uround
Gunung Leuser, see Borner (1979) and Kurt (1970).

Soon after the party was dropped by huiicopter :n the [irst expuedition, in & small natural
opening in the forest cover halfway along the upper Mamas giver, fresh human tracks were
found, The next day a camp site was discovered, where later camp Pawang was constructed, and
on July 17, 1975, w serins of rhino teaps was found on u ridge west of this camp site.

The tiaps, of the spear-fall type, wese built over u rhino trail on o ridge. Seven trups
were made on a line over about 1.5 km, each 50 to 400 metres apart. At the time of the find
six spears had already dropped, and only one trap was still intace, Four had missed and the
spesr was stuck in the ground, but from two traps the spear was missing, which invuns that a
thino may have been hit. Probably one thino ran into two traps, but no dead animal could be
found. The spear does not kill the animal immediately, but it will die within a few kilometres
from thae place whars it was hit. No time was wvailably ro make a svarch for the corpse, which
can take several days. it is said that rhino hunters only recover about Lalf uf the animalz that
are wounded.

Figure C.l1 shows the cunstruction of the trap. The whele constructicn is hung from a
norizontal pole, tird with rattan betwern two trees at the Sides of the game trail, some 8 to
10 metres above the ground. A small pole, with a few cross-bars, are tied 1o the stems of
these trews, to facilitate the consteuction of the trap. The main part of the trap, the weight, is
cut from n straight trunk, seme 15 em in diwneter and 230 to 300 centimotres long. On one
end a hole is made for the hanging cord, on the other end a natch is made tu attach the spear.

The spear is almost one metre long and made from a hard type of wood (sometimes
bumboo it used). The spear is pointed very shatp and smooth, 1 s tied with « few thin strips of
rattan to the notch on the weight, precisely in the centre of the log, The hanging cord is made
of a few twined rattans, about 40 c¢m long, with a 25 ¢m long woaden peg on the end. The end
of the conl is hung over the horizontal besm, with the peg pointing downwards. Peg and cord
are held togerhes by a rattan ring, coanected to the trigger thread,

The trigger thread, a long thin :attan, is stretched over the game trail, abour 30 cm
above the ground. {t is attached to two sticks left and right of the game trail. The trigger
thernd is guided upward through rattan rings. When an animal disturbs the trigges thread the
ting is pulled from the peg on the hunging cord and the whole constiuction drops down. driving
the spear into the thino's back.

On the :scond rxpeditinn another series of traps, made by the same group of poirchers,
was found on .« ridge west of the Mamas river. At this plare there were 9 traps, all already
out of order. The poachers were soon known to the park management and together with the
local police they managad to apprehend one of them red-handed, carrying 26 kilograms of rhino
bones out of the reserve. A member ol the park manugement had posed as trader in shiny prod-
ucts and persuaded the man to go into the reserve and collect bones of the thinos that had
been killed previously. The ieader of the group, a pawang (rom kampong Porang near Blang-
kedjeren, was not caught but he died shortly afterwirds while hiding in a remote village. The
captured poacher was prosecuted and juiled for about 7 months,

He informed the park management that the first traps in the Mamas where buiit in July
1974 and anather series was made in April 1975, It is not completely clear how many rhinos
were killed during this period, but horns from ar least three rhings were soid to Chinese in
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Figure C.1 -

The construction of the spear

traps used in the Gunurg Leuser areg
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Medan, The poacher probably did not reveal everything he know and it appeared that ar least 4
and probably up to 6 thinos were killed in the Mamas between July 1974 and July 1975. From
the killed rhinos the harns and hoofs were sold (for about 40 000 Rp (USS 90.-) per 100 grams
vt more. The touth wore also taken and given to relatives and locul officials. The corpses were
buried and the poacher was caught with one of these skeletins,

The poacher’s success clearly demonstrates the efficiency of these type of traps. When 4
to 6 rhinos can be caught by just on: group of hunters in one year, it is not difficult to imag-
ine what will happen if these activities continue in the upper Muamas. [f poaching continues
within a few years there will be no chino Jeft in the Mamas and rhinos will disappear compicte-
ly from Gunung Leusci.

In March 1976 more evidence of rhino pouchers was discovered in the Mamas. This time
the people had entererd from the Kompus river arca, the best known entrance route. They had
placed snares, anchored 1o a piece of log, in the decp wils leading to the importane saltlicks
at Sungei Pinus. They also nsed an old trechide us a shoming-platform. From the plarform they
had stretched a signal thread to the saltlick and apparently ziso had a strong searchlight.

The snares were made from thin wire cable, with a loop of about 80 cm diameter. and
wern tied to « pole ubout 150 cm long, anchored behind a fow small troes. The snares were po-
gitioned in thy very duep and narcow teails to che satddick, held in position with a frw pegs in
the sides of the trail. Apparently no rhino was shot or trapped in the snares and all snares wern
destroyed. The poachers were never caught and there is a strong suspicion that someone from
the local police or army was invoived.

Aftor that no mon: artempts were made to trap rhino in the Mamas during the course
of the study. [t wny widely known thay the ara was under rogular surveillance wnd that there
wis a certain risk of being caught. Later some pitfalls wore discovered in the Kompuas areu,
south of the Mamas, by a patroi of park guards. This is an unusual method of trapping rhino in
north Sumatra and probably outsiders were invoived. At that time a pair of rhinos originating
from Sumatra was offrred by un animal dealer in Singapore and there could very woll be a
connection,

During the fieldwork it became clear that the interior of the reserve 15 far from being
completely unvisited. At warious places, all over the Mamas, marks were found on tree trunks,
that wete clearly much older than those left by the 1973 geological survey, aml it was clear
thie smull groups of people hail been cver maost ol the arca. Since ne more rhino traps were
found people probably visited the area for other reasons than rhino hunting. During the study
several groups of men entered the Mamas, but usually they were coanccted with one of the
numerous minacal surveys, of which the park staff were never informed.
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PLATES

Figure | - A young female Sumatron rhino in Melaka Zoo, Maloysia. Thiv onimal was caught
n 1984 by piantotion workerw ofter it had stray~d from the sunge: Dusun reserve, narth of
Kuala t umpur. The smimal 12 now xept by the Department of Wildiife and Notionigl Porks.

Figure Il - The wountatns west of comp Pawang (¥), scen from the eostern ndye. The Mamirs
flows from left to right ot the ‘oot of the mountain and to the right of the mauntan the vatley
of the Sungei Niko is seen. The patrol network extends to the top of this mountan (2124 m).

Figure Il - The Upper Mamas valley near camp Central {¥) seen from the eastern ridge. The
Momas flows from left to right, opproximately wn the middle of the photograph. In the right
upper corner the valley of the Sungei Badak is seen.

Figure IV - The Upper Muomas valley is reiatively flat compored to the rest of Gunung
Leuser National Pork. Here the upper reaches of the Sunget Bohorok in the Serbolangit ronge
are seen. This type of landscape s typical for most of Gunung Leuser.
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Figqure V - Landfalls are common in the steeper parts af Gunung Leuser. The rhinos feed on the

young regrowth on place; where the canopy has been broken by land- or treefalls.

Figure VI - The Mamas river about haifway between camp Powang and camp Central. During
periods of heavy roinfall the water can rise one ond a holf metres or more and crossing can
be difficuft.

Figure VIl - Camp uning in the northern extension of

the study areo. The Mamas s fairly wide
here and decp and during periods of heavy

ra:nfall this camp could not be reached.

Figure Vil - Camp Aceh. In the centre the kitchen ond to the right the raised sleeping plat-
form s seen.
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Figure IX - A fresh rhino track in @ marshy area.

Figure X - Comp Central

Figure X! - Sub-montane forest at about 1600 metres. There
are no very big trees but o great number of sapiings and small
trees. The people ore sitting olong o rhino trail.

Figure Xli- A chino traif In the fower parts of the Upper
Mamas. The forest is very dense here, but the rhine trails ure
usunlly wide and open and con easily be follow:d.
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Figure X1

Figure X
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Fiqure XM - A rchino traif 0 fow scrub, o0s 1s found on the
highest ridges in the wtudy area. The rhanos oever feed 10 this
scrub nd they opporently only use these truifs when moving
to another side of the mountorn.

Figure XIV - A tunnel-like rhino trail in moss-forest. Above
obout 1800 metres there is mist for most of the davs and the
soi) and treetrunks ore thickly covercd with moss.

Figure XIV
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Fiquee XV A rtino aailow 3t che hottom f

1 lope. With the horn the rhino. dig .0 the
tgher ol and g vertical wall o lormed.

Figure XVI - Traces of the rhino's horn on the woll of a wallow.

Figure XVl A apling troken by 1 -h'no aiong 3 tra-l.

Frgure XVIIL - A rthno cratch moark along 1 traul. With the un Heet the .o, often with facces,
s kicked into the vegerction. Briken saplings, scrotch marks ond urine spraywd aver the vegota-
tion nre wsually only found 4along the largs rnino trail:

nd they obviousiy function os o visug!
wnd olfactory sign of the ammar’. pre ence.
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192
Figure XIX

Fiqure XIX - Fart of the plastercost collechon in the storage boxes.

Figure XX - Part of the reference collection of plastercasts. From coch ndvidual rhino  the
‘ew pbest casts were ploced on racks [or easy reference and comparison,

V) R

Figure XX
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SAMENVATTING

Titel: Do Sumatraanse neushoorn - Dicerorhinus sumatcensis (Fischer, 1814) « in het Nutionale
Park Gunung Leuser, Sumatra, Indonesill; Verspreiding, levenswijze »n Lescherming,

De Sumatraanse neushoorn is een der diersoorten die wel het meest te lijden heeit van de
ongedraidelde grovi van de wereldbevolking en van do dapouee gepans| gaamle vernintiging van du
mtuuriijke levensgemennschappen, Daarnaast is de oeushoorn van ouds her fel bejuagd voor de
waatdevolle hootn, Eens kwam de Sumattaanse peushoorn voor over een groot gedecite van Zuid-
ot Azilly vin slo vort vien de Himaehje in Bhuatan ror Borneo en Sumatra, Tegeawoondig s de
sonrt uitgerorid in het grootste deel van dit gebied on nog slechts hier on diae zijn or kleine
aantallen te vinden, allen in de meest afgelegen streken,

De Sumitraanse neushoarn is de kleinste van de § bestnande neushoorn soorten, en ook de
minst bekande, Hiet dier v al lang zell.aam on Jeeft in moeilijk toegankelijk gebid, hetgecn het
doen van onderzock a2an dege soort niet cenvoudig mankt. Dit onderzoek werd dan ook niet alleen
utt  wetenschuppolijke  belangstelling opgezet, maar ook met het vog op natuurbeschermings
aipecten. Door sen botere kennis van de veeipceiding en lovonswijze van de neushooen kan de
bescherming en het behcer van de laatste cvergebleven populaties beter worden opigezet cu uit-
gevoerd., Verder is de Sumatraanse neushcorn de grootste plantencter, die uitsluitend in het
dichte tropische tegeawoud leeft, waardoor do soort cen gids-functie worvuit bij het instelien
1 reservaten. Hot vonrkomen van do Sumitrannse neushoom geole wan dut hot gobied solatiof
ongestoord is en een teservaat dar cen veldoend grote populatie neushoorns kan herbergen moet
ouvk geschikt worden geacht voor de andere, kleinere, pianteneters.

Door de zeldziamheid en de schuwheid van de neushoorn en door het moeilifke en zee:
dicht begroeidr terrein is rechtsireekse waarneming van de neushoorn vrijwe) itgesloten. Daarom
moest het onderzoek voornamelijk gericht worden op het bestuderen van sparen en anderc tekens,
wolke in het terrein worden aungetroffon. Een van du eersty opgaven bij dit onderzoek was het
untwikkeslen van cen methode wiiedoor de afzonderlijke noushooras ann bun vootsporen 1o ber-
kennen zijn, zodat de bewegingen van de dieren in de ruimte en de dijd kunnen worden gevolgd.

Het onderzosk woerd uitgevoerd in het Nationale Park Gunung Leuser, een bijna een miljoen
hictate groot roservaal in de bergen vaa noont Sumatra. Door stroperij is ook hier de stand
van de neushoorn sterk aangetast, maar in het movilijk tdegankelijke centrale bergland zouden
naar schutting nog eckele tientallen neushoorns voorkomen. Daarom werd daar cen studie-gebied
gekozen, on wel in bet dal van de boven Mamas. Dit is een tamelijk breed hoogiand-dal, gelegn
op ongeveer 1200 meter boven rzeenivesu vn omringd deor bargan vin 1800 ra 2100 meter hoog.

Het hele studie-gebied is begroeid met dicht bos, met uitzondering van een paar kleine
moerassige stukjes en van enkele bergeoppen. In het dal liggen een aantal warme bronnen, waar
neushoorn: vn indete dieren het mineraai-howlende warer komen drinken. Deze pluatsen worden
zoutlikken genoemd. Het gebied wordt doorkriist met wildpaden, langs de grotere rivieren on
over de bergruggen. Van deze paden werd ongeveer 150 kilometor in kaart gebracht en ais
patcouill: rout: gebruikt, Vanuit 6 permaneatny kampen wesd het gohele studie-gebiod, dar onge-
veer 180 vietkante kilometer beslaat, enkele mnlen per janr doorkruist op zoek nuar neushoorn
sporen.

Voot het bestuderon van de neushoorn sporen werd gebouik gemaake van gipsafgietsels van
des vourabiliukken, In het algemenn werden van beder spoor twea afgictsels van de linker en tweo
van de rechter achterpoot gemankt (de achterpoten worden normunl op Je afdruk van de voor-
poot gezet), Later werden de afgietsels stuk voor stuk op plankjes gemonteerd, Gedurende de
studic werden van 371 verschillende spucen gipsafgicticls gomaakt.

Door vergelijking van de grootte, vorm en stand van dv voet «n van de drie hoeven, konden
een aantal verschillende dieren individueel worden herkend. Bij het vergelijken van de gipsafgiet-
sels wenl vok gebruik gemankt van stereofoto's en van tekeningen vin de naitrek van de voetr en
di hoeven. Verder werden van ieder afgietsel S maten genoman.

Hoewel ot vele, vaak zeer karakteristieke, verschillen tussen de algietsels te zien zijn,
i het veree van eonvowlig alle afgietsels mee zekerheid te identificeren, Vaak zijn de afgietsels
vitn sen minder goode kwiliteit en zijn niet alle kenmorken duidedijk e zios, mar ok do groml-
soort, dv helling en de richting en snelheid van voortbewegen beinvloeden de vorm van du voel-
afdruk. Verder bleken er in de loop van de tijd duidelijke vesanderingen in de vorm van de hoe-
ven op te kunnen treden,

Nadat de hele collectie afgietseis velh: malen was doorgewerkt konden =r 39 verschillende
neushoorns werden herkend, Acht dieren bleken wijfjes te zijn omdat ze gedurende de studie
samen met do sporen van ecn jong werden gevonden, 4 dicren waren waarschijniifk mannetjes
omdar ze gedurende minstens drie jaren nooit met wen jong werden gevonden. Van de under 9
volwassen dieren kon het gesincht niet met zekerheid worden vastgsteld. Gedurende de studie zijn
et 12 jongen gcboren en verder werden er nog 5 andere onvolwassen dieren gevonden.




196

Van een paar jonge neushoorns werden regelmatig sprren gevonden en daaruit kon een
groeikurve van de voet worden samengesteld, waardoor het mogelijk s de leeftijd van andere,
minder vaak gevonden, jongen te schatten, Fo werden geen duidelijke verschillen govonden tussen
de voetfdrukken van mannetjes en die van wijljes. De voet van een maon »is waarschijnlijk
gemiddeld wat groter en wijfjes lijken vaker een onregeimatige of asymmetrische et te hebben.

Uit de verspreidingskaarten van de verschillende neusncorns kan de ruimielijke verdeling
van de individuen worden bestudecrd. Verder kan aan de hand van her aancal verse sporem, in
relatie tor de tijd die is verstreken sinds Jde luatste regenbui. worden berckend hos vaak cen
neushoorn vu:n bepa:lde plaats beroekt.

De wijfjus tonen een opvallend verspreidingspatsroon. In het stislie -gotiml bloken de wijfje:
neushnorns stechis om e drie of vier jant ven jung te krijgen, dat gedurende andechalf jaar
bij het wijfje blijfr. Wijfjes met jongrn houden zich op in de omguving wan do zoutlik = trokken
wond in cen gebiod van 10 tet 15 vietkamo kilometer, Gemiddeldd cons in de deie weken gaan
zu naar de rourlik,

Als het jong zeifstandig worde blijft het in dit gebied, maar het wijfje ekt zich terug
op grotere afstand van de zoutlik. Zonder kalf worden de wijfjes slechts relden gevonden, meestal
in de hoger gelegen pedeelten aan d= rind van het studie-gebied of op weg naar cen routlik.
In deze periode trekken ze waarschijnlijk tond in een relatief klein gebied, 10 vierkante kilometer
of minder, en gemiddeld wordt cens per zes woken een bezoek gebracht aun de routlik, Het
lifkt er op dat de gebieden waar Je wijfjes zonder jongen zich ophouden duidelijk van elkaar
zijn gescheiden. Daarentegen kunnen er twee of dric wijfjes met ~ea jong zich ophouden in het-
zelfde gebier) mibij ern zoutlik.

Een jonge Sumacrannse neushoorn houdt zich aanvankelifk op in eesn eolutiof klein grbied,
waar her ook met ole moeder heeft emdgrzworven, Waawrschijnlijk trekkon jonge meashooias soms
voor enige tijl gesamontijk op. Geleidelijk worden w0k aangronzeade gobioden bezocht en bredr
het woongebiil zich uit 101 20 of 25 vierkante kilometer, Dan worden deze individuen nog slechts
met onregelm.tige tussenpozen iu het studic-gebicd aangetroffen, hetgeen or op wijst dar ze
waarschijnlijk een zwervend bestaan leiden en vaak ver van hun oorspronkelijke gebicd afdwalen.

De woongebieden van de mannetjes neushoorns zijn, net als die van de wijfjes, vrij regel-
matig verdecld over het gebied, maar de individuele woongebieden overlappen clkaar voor een
groot gedeelty. Het gebied waatin een mannetje rond ekt is relaticf groot, 25 tor 30 vierkante
kilometer en soms nog wel meer. Gemiddeld bezoeken mannetjes eens in de twee maanden ecn
zoutlik, maar sommige mannetjes beroeken deze veel vaker en soms gaan fe ook naar andere
zoutlikken.

Volwassen neushoorns worden vrijwel uitstuitend allecn aangstruffen, Slechts in esn geval
werden er sporen govonden van twee dieren, nco mannetje en cen van e jongere cdieren, dir
enige tijd samen optrokken. Dit wijst er op dat de geslachten slechts voor ven korte periode
samen komen voor e voorrplanting,

De dichtheid vin de neushooens in hoe studie-gebied kon woiden berekend aan de hand
van het verspreidingspatioon van de individuen. Er blijken ongeveer 13 of 14 dieten per 100 vier-
kante kilometer voor te komen in de boven Mamas. Gebaseerd op deze cijivrs kan de totale
populatic van deo ncushoorn in Gunung Lreusir geschat worden op 130 tor 200 diesen.

Alle neushoorns in het studie-gebicd bezocken van tijd tot tijd een van de zoutlikken
en drinken van het mincraal-rijke water. Omdac de meeste dicren slechts mec tussenpozen van
=en maand of langes een zoutlik bezoeken, is het waarschijnlijk dat het daarbij niet alleen om
de, relatief gennge hoeveetheid, mineraien guat, Her lijkt er op dat de zoutlikken ook als ont-
moetingsplants functioneren, Sommige mannetjes gaan veel vaker naar ven zoutlik en ze zwerven
dan enige tijd rond in de omgeving, hetgenn de indruk wekt dat ze do omgeving afzoeken naar
ander: sporon, misschien van cen wijfje dut daar vorder was.

In de luop der juten hebben de neushoorns, en de olifantea, won uitvoerig padenstelsel
gemaakr over het hele gebied. Vooral langs dv grotere rivieren en vor sl hoogste. bergruggen
zijn deze paden breed en open en ze vergemakkelijken het zich verplaatsen aanzienlijk, niet allern
woof neushoorns maar ook voor andere dicren :n onderzoekers. Neushoorns volgen deze paden
soms voor vele kilometess, vioral ‘op weg naar uen zoutlik. Verder lopin ze vaak min of meer
langs di- haogtelijnen over de hellingen en ze lijken zich vooral te orienteren op de prote rivieren
en op de bergruggen.

In het gehele gebied worden modderkuilen of coclen aangetroffen, wuarin de neushoorns
zich segelmutig baden. Soms is het niet menr dan een ondiepe put in cen drassige plaats, maar
op andere plautsen, vooral langs de grote paden, 2ijn er een aantal kuilen bijeen gemaakt, soms
door veelvuldig gebruik diep uitgegraren in de helling, Andere dieren maken ook van deze zoelen
gebruik, maar rde neushoorn geeft or de karakteristieke vorm 2an,

Langs de grotere pade: maken de neushontns soms opvallende tekens. Met de achterpoten
wordt de groml open gekrabd, en vank worden er op die plek ook een paar boumpjes geknakt
en wordt het gehecl met faeces ovirdekt of met urine besproeid. Dergelijke tekens worden
door beide geslachton en alle leeftijdsgrocprin gemankt, maar slechts zev1 relden door heel jonge
dieren. Du wat owl:re jongen en sommige mannctjes maken relatief veel tekens, terwijl het
knakken van boompjes voornamelijk door mannetjes lijkt te: worden gedaun, mogelijk een tckon
wan deminstie in een bepaald gebied. Verder zouden de tekens een territoriale betekenis kunnen
hebben, waardoor cen regelmatiger verspreiding van de dieren over het gebied wordt verkregen.
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RINGKASAN

Judul: Badak Sumateran Dicerathmus sumatrensis (Ficher, 1814) i Taman Nasional Cunung
[ evser, Sumntera, Indonewa: Penvebaran, cata hidup dun perlindungan,

Badak Sumatera adalah salah saru diantara jemis-Jerus satwa yang paling banyak menderita
akibat ledakan populasi manusia vang tidak terkendali dan sejalan dengan itu penghancuran das;
pada persckutuan-persekutuan bidup alam: (biocoenose). Disamping ity badak sudah sejak lama
banvak sekali dibutu untuk mendapatkan culanva vang bemiln tinggi. Pada suatu ketika tadak
Sumatera terdapat discbahagian besar daerah Asia Tenggara dari kaki Gunung Himalaya di Bhutan
sampai Kahmantan, Sabth den Sumatera. Dewasa ini jemis tersebut relah punah disebahagian
besar daerah rade dun bany: disann sini masth terdapat dalam juminh kecil, biasanys didaeran.
daerah yang amat terpencil.

Haduk Sumuten adulah terkect dari § jenis yaug masib ala dan juga yang paling iediki
pormah mengalami ponalitian. Sudab lama binatang ini bwgka dwn hidup diduerah yang sulit di-
kunjungi hal nunn kurang menguntungkan bagi melakukan satu penulitinn. Penelitian ini dilakukan
tidak hanyn karena ada minat ilmizh uneuk itu 1api juga dipandang sangat peating itinjau dari
sudut perlindungan wlam. Dengan pengetabuan yang lelih banvek 1entang persebaran dan cam
hidup dare puds barlak, maka perlindungannya dan peagetolann dari populusinyn  torakhir  yung
masih unggal skan terselenggare Jebih sempurni. Lagi pule badak Sumuater: adalah  pemukan
tumbuhtumbuhan (herbivora) terbesar yang hidup melulu dibutan lebat tropis. Oleh karenanya
jenis ini memiliki semucam fungsi pemandu dalam penghunjukan suaka-suzka alam didaerah ini.
Satu suaka yang dapat mendukung satu populasi besar budak dapat lianggap juga sesuai bagi
kehidupun pemakan tumbub-tumbuban kecil lainnys.

Kurena kelangkaannya dibarengi sifat pengejut dari badak ditumbab dengan topografi la-
pangan yang kurang menguntungkan, seraya mengandung tumbuhan sanget lebat tidak memungkin-
kan seseorang melihat langsung seekor badak sebagaimana telah terbuku dari penelitian-penelitian
sebelumnya. Oleh sebab itu penelitian harus rtertuju kepada usaha mempelajari jejak-tejak dan
tanda-tanda lannya yang dapat dijumpai di lapangan.

Satu dan sekian banysk persoalan pertama dalam penelitian ini iidah menumbubkan satu
cara (methode) yang memungkinkan pengenalan secarn terpisah seuiap ekor badak berdasarkan
jej:k-jemk kakinya sehingga semua gerak binatang itu bak dulam ruang maupun wakwu dapat
diikuti.

Penelitian dilakukan di Taman Nasional Gunung Leuser sebidang lapangan yang tuasnya
hampir sejuta hektare dipegunungan Sumarera bagian Utara. Disebabkan pemburuan-pemburuan
gelap, maka juga disini populasi badak sudah sangac jurang, vamun dibagian tengah dari suaka
itu yang sukar dikunjungi, menurut taksiran masib ada beberipa pulub ekor. Oleh sebab it Jisana
telah dipilih sebidang lapangan studi/penelitian, yakni dilembab hulu Mamas, saru anak sungai duri
Sungai Alas ynng mengalis mengikuti panjang suaka alam.

Hulu Mamas berada kurang lebih 1200 meter dari pemukaan laut dan gunung-gunung sebelah
menyebelah dari padanya mencapai ketinggian 1800 sampai 2100 meter. Selursh daerah it di-
tumbuhi hutan lebat. kecuali beberapa lahan rawa kecil dan sntu dua puncak gunung. Sepanjang
sungai terdapat beberaps mata air panas (Jumpur garam) dimann badak dan binatang-binatang
lainnya berdatangan untuk minum air yang mengandung mineral. Daeorah tersebut diarungi dengan
jalan satwa yang mengikuti sungai-sungai yang lebih besar dan punggung-punggung gunung. Dari
jalan-jalan tersebut kurang lebih sepanjang 150 km tefah Jipetnkan dan dipergunakan sebagai
jalan patroli. Dari 6 perkemahan tetap :cluruh dacrah penclian im, .eluas kurang lebih 180
km2, beberapa kali nlam atu tahun diarung: dalam usaha mencuri jejak-jejak badak,

Untuk mempelajinnya dipergunakan coran batu-tahu (plastercast) dan pada  jejak-jejak
kaki. Pada umumnya dun setiap jejak diambil dua coran dari kaki iebefah kiri dan dua dan
kaki sebelah kanan bagian belakang (kedua-dua kaki belakang biasinya ditaruh diatas cetakan
kedua-dua kaki depan). Kelak, semua coran batu-tahu keping per keping dilem diatas papan-
papan kecil. Selama studi telah diperbuat 371 pelbagai coran batu-tahu dari jejak-jejak badak.

Dengan membandingkan besar, bentuk dan letak kaki dan ketign-tiga kuku. dapat diketahui
jumiah pelbagai binutang sccarn tersendiri. Waktu membandingkan coran-coran batu-tahu diper-
gunakan fota-foto stervo «an :kets dari pad keliling kaki Jan kuku-kuku. Selanjurnya diambil §
ukuran dari setinp corun.

Riarpun adic bunynk perbedian, kerap kali siungat khas dianturc semun cotan, tidaklah begitu
mudiah untuk monganal dengnn pasti semua cotan, Tidak jasang saiu o coran berkualitas rendab
dan tidak semua ciri-citi dapat dilihat dengan jelas, tapi juga jenis tanah, lereng dan acah dan
kecepatan berjalan mempengaruhi bentuk dari pada bekas jejak kaki. Selanjutnya ternyata bahwa
disepanyang masa bisa terjadi perobahan-perobahan jang julas dalam kuku.

Setelah seluruh koieksi coran beberapa kali diolah daput dikenali 39 ckor pelbagai badak.
Dari B8 binarang dapat diketahui bahws mereka adalah betina olch karena sclama penelitian ber-
jalan mereka kelihatan bersama jejak seekor anak badak, 4 ekor diduga adnlah jantan oleh sebab
selama penelitian mercka dijumpai tanpa seekor anak. Dari 9 «kor binatang yang sudah dewasa
jenis kelaminnya tidak dapat ditentukan. Selama penelitian ada 12 ekor anak badak lahir didaerah
studi kams dan selanjuinya diketemukan lagi 6 ekor badak muda belia.
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B epasang anak badik dalam  waktu teratur dijumpai jejakny: ~Iun‘> dap witu dupat
di:;u:;uf:l"xlu\‘::‘::utnsglerlgkung pertumbuhan bagi kaki badsk Sumatera yang masih mmh‘n. llm me\f
mungkinkian menaksit umuor anak sk badak lunonya yang jarang d:kc(amuk.tp.klulink 1" .liu]u.n‘\a;
petbednan perbedaan vang jelas antara yegak jeguk kaki jantan ‘lnp betima. Kaki dan pas luk u‘ !
juntan muda agaknya rata-rata lcl(nh beay l;n )lw-mm muda Kkelihatan ketap kali meunliki jeja
: 5 atau asymetris (tidak sepadan). )
kol tll)(:a‘rl: ‘peerl‘:i.m;ersebaran pelbaga: badak dapat dipelajan pembagian runng“gemk "!:m pald:l:
.etiap indinidu. Berdasarkan banyaknya jepik-jejak baru ;ehubungan dgngan wakiy yang telal
ilam sejak hujan deras terakhir. dapat hihitung berap: kali seekor badak mengun]ung;( >a't)u|v(en(1;,
pat tertentu. Lebih-lebih badak betina memperlihatkan satu teladan yang menau.A . i A\er‘;
penelitian para badak Detina hanya sekilt dalam tiga atau empat tabun mempfzroleh suul: :r. ‘;(n,;. .
yang sk tinggal bersama ibunya -elama satd setengah tahun. Induk dan .xmkk :\nz;fn u‘.e ‘u.\r
saty tempat giram jilatan seraya ni(!'\'l'ln']\.lhl st k‘!.lemh seluas lei.l\'::::Em 15 kilometor porsegi,
3 -0 sokali d Votiga nunggu mercka porgi kecempat garam ik .
e f\;J‘x;lbllznkr:i“an;.l\ll?"m'::;wx%.hih su(k\f seteagith :uhun dapat berdiri senling 1 tetap Foyrndn «Im(lakntnl:
daerah tersebut, namun indukaya menarik diri jauh dari te:apat garam jilatan. [al:pn‘ nin.akl, aclak
betina jarang sekali diketemui, biasany: ia Lieranda png tempat-tempat yang hi[a ‘“y‘\l'« o nllm:o:;g}:
§ pinggiren daersh penelitiun. Dulam kupun witkt ini mereka beckelana “‘ga‘ |I1y‘» o‘n.‘mu 1;;| uu
yang relutip kecil, 10 kilometer peesegy aiaen kurang dun rata-rata sukul! dalam t‘m:m m":mm
mengunjungt tempat garam jilutan. Keblutanaya, Jagrihi-daerth dimana betion mnujg(.m "”{;‘,, anpa
anitk jetas terpisah satu dari yaug ll(mm Su;(ku‘;Alr n:mpnt;i(emg;:t garam jilatan  dupat  dijumpa
; i kor betina dengan seekor anak dalam satu daerah. )
du l:)a:a:\:z:-:lh‘:xn pertama ?duri pada kebebasannya -eckor badak muda Suum(:mk ‘mcne'rLrpnn
sebidang daerah yang relatip kecal. dimana w berkelunn bersama seekor bvnna.v Ada ll mun;j |'nn:
nak-anak muda badak berkelana bersama-sama buat .ementara waktu saja. lumhu(d nunh: weri
tempat tinggalnys meluas sampai 20 atau 25 km persegi. Lalu <mereka dijumpay dkl‘ .;‘c:in pene-
litian dengan zelang tidak beraturan hal munlm menunjukkan bahwa mereka mungkin hidup men-
2 h ¢ empat kediamannya semula. )
gemb“l)’:c,r?x‘;nrid;:rr; yahg dihunt olehybndnk.bmiak jantan, serupa dengan yang jhhum olclh bbmfnk--
bulak beuna. secara teratur tetbagr diatas lapangan penelitian, daerah-daerah tinggn crldci:;l
dirian sebagian besar tumpang tindih satu sama lLun. Dacrah unggal seekor jantan tﬂrl,ill;Pk “l; ﬂj "
luas, 30 km persegi atau kadang-kadnng lebih. Rat -rata sckfsl\ dialam dua bulan I’; A‘nh r'mn
jrGtan mengunjungi tempat garua jnlut;ﬂ, tapi beberapia glkor (lllar}tnr;:‘nya berkunjung lebiih soring
- reka juga pergil ke trmpat garam jilatan lainnya, ) . ‘ ‘
da k;ﬁ%:iliiﬂ:&g dme:msa (lli]gumgniuhamplr melulu sendiri‘tm‘ hanya sekali penst!wdn'mtl:(‘rtemm
jejak-jejak kaki dua binatang, seekor jantan dnn.seekor plmtang muda bagal]ﬁ(n{ndatl: ah 'nnrur:;:':
yang pada satu waktu hidup bersama-sami. .lm menunjukkan bahwa badak-bada ]ml;:;]
lwcing hanya dalam kurun waktu yang sangac singkat berkumpul untuk melakukan p:-rsmi;l l:um‘(.]nn
Kepadatan populasi badak di daernh penelitian, bgrdasarka.n conlo{l/leledan perlsg()n{( 1
pada «knum-oknumnya (individu) dipcr:(ir.\:(:m k\;)rl;mg ggglhh 13 arau 14 binatang per m per-
S nta 5 ak dalam areal seluas 700 - . o
seg) ‘S‘:::E;" h:::lgrd?zgerah penelitian dari waktu ke waktu mengunjungi tempul«(emlinu g'w:’(::‘(n
jilatan sambi} minum air yang kaya skan mineral dan mungkin kadang-kadang juga mukan sedikit
T,
Iumpl‘;uxapn aleh karena kebanyakan binatang hanya dcnzqn selang sebulan atau lebih mengunjunu;
tempac garam jilatan, bukan mustahil merekn  lakukan itu meluluﬂunwk mendapatkon |‘n‘|kv’\cm
yang jumlahnya relatip wedikit. Kehhitannyn tempat-tempat garam )u‘lnmn Jugn ber;':«-:‘un ~ebagai
tempat pertemuan. Ada jantan pergr senng kali ke tempat garam jilatan an ber uk:fr;(n ll)t'.v.ms~
mencrus disekelilingnya. ini memmbulkan kesan -eolah-olah i1 mencan jejak jejuk kaki betina
a sudah petgi ketempat itu.
yans sSitl,:llr‘l‘:ngenahun-l‘;hu&\ baddkpdan gajah teiah membikin jaringan jalun-juian yang padat
diseluruh daerah tersebuc. Lebin-lebih sepanjang sungai-sungai besar dan lewat punggung g:nm
tertinggi jalan-jalan ini agak lebar dan terbuka. la tidak sedikit mem_pgrmudah mob:ans, uk
says bagi badak tapi juga bagi jenis-jenis satwa lainnya dan para peneliti. Badak-bada t:engl ues
jnlnn-jalan tersebut kadang-kadang sejauh puluhan kllo'meter,'ten‘.\mmn' dalum perjalanan (mcmpm
garam jilatan. Selanjutnyn mereka bogjulun kerap kali mengikuti garis-garis kgnngjmml contour
lines) lewat lereng gunung dan kelihiwtonnyn nwrn!(u ummu]nh sUngRi-sungil besar Jan punmfulnuw
pungguny, gunung sebagai titik orientasi. Lewat lintasm -lintasun tlrm< clibebrrapa l(&lltlpl'l‘l l:l‘(lm
hutan diketemukan panas dan Jembih arng Inlu\ngflulznng lumpur, <ln!|qnu pmlnk-l)m.u ?x;nru
\eritur dutang untuk mandi. Kadang-kiduog tempat manili tersebut !‘etdln dari hunyn :.({{u ulum.r,
vang dangkal, tetapi ditempat-tempat Inin ada scjumlah lobang dibikin berdekatan satu sama lain,
ada kalanya dikorek dalam dilereng gunung. Ada juga jenis-jenis binatang lainnys y‘:(\}r:g meman-
fuatkan lobang-lobang tersebut, namun sang badaklah yang membuat bentuknya yang usdnu. 4
Lewat jalan-iaian/lintasan-lintasan yang agak besar bz.:dak~br',dnk membikin iuxn a-tanda
yang menyelok. Dengan kedua-dua kaki belakangnya tandah digarukaya dan senng ;uem!m( itu
in rusakan beberapa pohon kecil dan menutupr keseluruhannva denggp Vko(omn {facces) atau
menyitamnya dengan air kencing {urine). Tanda~tandn yang serupa dibikin oleh‘ju:»uun mnu;;un
betina dari semua golongan umur, tetapi jarang sekali oleh satwa-satwa yang masih sangat muda.
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Anak budak yang agak febih tie dun boberupa wkor jantan membikin relatip banyak tands namun
hanya badak-brduak juntan saju yung merasuk pobon-pohion kel mungkin sebagni tunda pengunsa -
an satu daersh cortentu, Mungkin jugn tada-taoda cersebut mempunyai acti teritorial, oieh sebab
mana dapat cliperoleh satu gambaran persebaran buik don pada binatang-binntang itu didaerai
berkenaan.

Didaerah penelitian badak hidup terutama dan daun-daun dan pucuk-pucuk tangkai lunak
dari pada rumput-rumputan dan pohon-pohon kecil yang timbang ditekan oleh badak. Biarpun
banyak jumiah bahan makinan yang tersedia, tumbuhan baw th dibstan-hutan pegunungan biasanya
sangat padat, namun proses pertambahun umbuh berlangsung sangat lamban juga nilai makanan-
nya sangat tendah, Barangkali inilab penyebab sedikitnva populasi badak disate daerah dengan
limpaban buhan makanan yang semu dan mungkin juga satu alasan bagi lambannya pembiakan dari
pada badak.

Kotoran badak sangat khus dengan mengandung jumlsh besar bagian-bagian tankai vang
digigit pendek-pendek. Tetutama di punggung-punggung gunung yang tinggi kotoran badak selama
satu rahun atau febib masih dapat dikenali. Kotoran sering dijumpai dianak-anak sungai atau
sungai-sungai tempat penyeberangan badak juga dapat diketahui bahwa tumpukan-tumpukan
kotoran lama itu merangsang seekor badak untuk "mengeluarkan” kotorannya pulia.

Dalam penelitian badak  terdahuly binsanva hanva lebar  jejak-jejak  kaki  dipakai  untuk
mengenaii pelbagai jenis binatang-binatang dan membuat taksiran jumiahoyia. Dengan memban-
dingkan hasil-hasil identifikasi melaiui coran-coran batu tahu dapat ditunjukkan bahwa metode ini
jarang memberikan hasil-hasil yang dapat dipercaya. Akan tetapi disamping mempergunakan
ukuran-ukuran jejnk-jejak kaki jugn coran bate tahu dari pada kuku paling tengah dapat diperoieh
taksiran yang bak dasi jumish satwn dalam wakiwo relatip singkat,

Popuiasi se dunia badok Sumatera bureng kali kurang dacei 1000 ekor dan ini bersds  di
sejumlah pulbagai ducrah {negara). Kebanyakan dari padanya dihuni hanya oieh beberapa ekor
saja dan kesempatan untuk hidup terus serta membiak bagi popuiasi yang begitu kecil lagi pula
dalam keadaun terpencil adalah minim. i ssmping ity masibh ada beberaps populasi yang ngak
besar. antata Jain di Sumavern, di Stunks ~Suska yang besar/luns seperti Gunung Leuser dun
Kerinci-Sebedat, tapi jugn di Semensnjuny Malnysia dan Sabah, Mulaysia Timur, Dengan perlin-
dungan/pongamenan yung baik dan mantep jumtsh badak Ji sann masib | meningkat, Daceah-
deerah torsebut diaras aduloh mweropekan Iokisi-lokasi terpenting bagi ussha melestriikan jenis
bidnk Sumatra ob:h keieni ito adidah sungec penting jike perbaikan sistim perlindungun/penga-
manar di daerah-danzab ini Gdi dapur werus ditingkatkan  seraya moembanceras  dengay tuntas
perburunn-purburuan dinr budak. Pada tempat-rempat luin perfu dilakukan  peninjauan ipakah
populasi baduk disuna wmasih mempunysi cukup kesempatun untuk terns hidup atau kah mungkin
dibunjuk suika-sunka yiang buesar yang dalem jangka panjang dupat memberi ruang hidup yang
cukup Juaz bagi mereka yang king 1orgolong satwa langka.




