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OBSERVATIONS ON THE USE OF NATURAL LICKS

BY UNGULATES I N THE HUAI KHA KHAENG WILDLIFE
SANCT UARY, T H AILAND
J. Seidensticker! and J. McNeely2

From November 27 to December 10, 1974, we undertook a preliminary ecological survey of the Huai Kba Kbaeng Wildlife Sanctuary.
This 407,750 acre area, in the mountains near the Burmese-Thai border
in Uthai Thani Province, is the largest remaining uninhabited remote area
in Thailand (BuuNs 1969). According to Mr. Pong Leng-Ee, Chief of the
Wildlife Management Division of t be Royal Forest Department, this is a
key area where the Thai Government has a priority interest in developing
its wildlife management programme.

•

We visited this region on Mr. Pong's suggestion and with logistical
support from the Wildlife Management Division. Our preliminary
objectives were to broadly define and identify problem areas, especially
those related to t he Khwae Yai Hydroelectric Scheme, make initial
observations on distribution and numbers of the more conspicuous
animals, and to assess logistical needs for intensive ecological surveys.
Our preliminary findings were presented in a report to the Wildlife
Management Division (McNEELY and SEmENSTICKER, 1974). The purpose
of this note is to describe certai n geological and chemical features of
some natural mineral licks we found along the Huai Kha Kbaeng and
to discuss the importance of these in the lives of the large ungulates in
the area.
We wish to express appreciation to Drs. Boonsong Lekagul, Joe T.
Marshall and D . Burns for advice and loan of equipment, and to Mr. Pong
Leng-Ee and the Wildlife Management Division for support and
1) Present address : Office of Zoological Research, National Zoological Park,
Washington, D.C., 20009 U.S.A.
2) Association for the Conservation of Wildlife, 4 Old Custom House Lane, Bangkok.
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encouragement. The help of S. Thomas, who accompanied us on this
trip and assisted in manuscript preparation, is gratefu.lly acknowledged.
Dr. A. Franzmann shared his ideas with us and made helpful comments
on the manuscript. The first author thanks Dr. J. Eisenberg for the
courtesies extended to him during his stay a t the National Zoological
Park-Smithsonian Institution, Washington, D.C.

Findings

We surveyed the Sanctuary on foot. Beginning at the Huai Ai Yoh
ranger station, we walked west by trail to the Huai Kba Khaeng, then
turned south on a route which paralleled the river, switching sides
frequently and often walking in the stream. We did not encounter a
well-travelled trail again until we were near the southern border of the
Sanctuary.
Tall clumped bamboo stands, along with early invaders, were
prominent along the stream banks annually inundated by monsoonal high
water. Evergreen forests covered the valley bottom and hillside ravines
and stream beds. Open deciduous forests with mainly a grass understory
covered many of the surrounding hills. Many areas in the Sanctuary
showed signs of extensive slash-and-burn agriculture, at least within the
past century.
All the licks we located were near the valley bottom but above the
zone annually inundated by high water. Lick No. 1 (see Table), called
Pong Nai So, is a 2-ha open area near the junction of the Huai Kha
Khaeng and the trail from Huai Ai Yoh ranger station . Nos. 2, 3 and 4
were small licks several kilometers apart located below the confluence
with the Huai Ai Yoh, well back from the river, on the west side.
Samples from Lick No. 5 were collected from a large marshy area with
scattered clumps of bamboo near the west bank of the river a few miles
north of the confluence of the Huai Mae Thi.
The only geological surveys available for this region are very
general. The geological map prepared by JAVAN AP HET (1969) shows the
presence of three basic parent material types: ( 1) granite, dating from
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Table l. Constituents of soil samples collected from natural licks in
the Huai Kha Kbaeng Wildlife Sanctuary, Thailand, December 1974.
p

Sand
Mg
(me/! 00 g)
%

K
(ppm)

Ca
(me/100 g)

1.10

1.46

1
1
32

62
86
62
68
42

16.56
1.98
5.42
6.14

6
8
70

92
56
62

18.75
0.98
5.00
9.00
1.25
1.16
4.00

Lick No.

pH

(ppm)

2
3
4
5a
5 b
5c
5d

7.4
7.7
6.1
6.6
7.7
6.9
8.6
8.5

52
2

2.92
1.30
19.27

88
63
72
56
68
82
39

Silt

Clay

%

96

5

7

II
8

26
20

13

31
21
13
44

11
5
17

Soil sample analysis by the Soils Chemistry Laboratory of Kasetsart University,
Bangkok, courtesy of Chalermsi Watcharakuk.

Co wAN and BRI NK ( 1949), comparing samples from 1Ilicks from the
Rocky Mountain National Parks of Canada, found large amounts of
sodium, magnesium, calcium, and iron; phosphorus and chlorine occurred
in small amounts. In western Montana (USA), SToCKSTAD et at. (1953)
found sodium, calcium, and magnesium, but c hlorine, sulphur and iron
occurred less in lick soils than in non -lick soils. K NIGHT and MunGE
( 1967) in the Sun River area (USA) and DALKE et al. ( 1965) found sodium
bicarbonate and sod ium sulpha te to be significantly more abundant in the
water from licks than else where. In Kanba National Park in India,
ScHALLER ( 1967) found that levels of phospha te and calcium were appreciably higher in the soil sample from licks than in those from surrounding soils. Elephant s used large lick areas with visible deposits of what
appeared to be sodium chloride in the Gunung Leuser Reserve, Sumatra
(KuRT, 1973). WEIR (1972) found the behavior and distribution of
African elephants strongly influenced by availability of environmental
sodium, and BoTKIN et at. ( 1973) found evidence to suggest that the
availability of sodium controls moose A lces alces populations in northern
ecosystems . Our results are inconclusive as to which particular element
in licks the wild ungul a tes were seeking. But recognizing the complexity
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and interspecific variation in mineral metabolism, one cannot expect to
understand the utilization of licks by wildlife populations through the
analysis of soil andjor water samples alone. It is more to the point at
this stage to look at the animals themselves.
Elephant Elephas maximus, tapir Tapirus indicus, wild swine Sus
scrofa, sambar Cervus unicalar, barking deer Muntiacus muntjac, banteng
Bas javanicus, gaur Bas gua~·us, and wild water buffalo Bubalus bubalis are
presently found in the Sanctuary. (fn addition Fea's barking deer M.feae,
hog deer Cervus parcinus, Eld's deer C. eldi, and serow Capricarnis
sumatrensis possibly occur there, but much less is known about their
status). The tracks of elephant, sam bar and barking deer were found in
lick areas more frequently than those of swine, banteng, gaur, and tapir;
tracks of buffalo were not observed in lick areas.
The wild water buffalo, the last remaining in Thailand, appeared to
be divided into two separate populations; one was located in the riverine
tall grass areas 11ear the confluence of the Huai Ai Yoh and a second
group, downstream, was concentrated mostly outside the Sanctuary in an
area recently abandoned by Karen farmers. We cannot say if they too
are using some lick areas as there are certainly licks we did not discover;
it is possible they are not. Judging from old tracks, Lick No. 5 was well
within the range of at least one population. BoTKIN eta!. (I 973) found
that aquatic macrophytes had 500 times more sodium than found in
terrestrial vegetation. If sodium is a mineral sought in licks by ungulates
feeding primarily on terrestrial herbaceous vegetation, it could explain
why the water buffalo, if feeding on aquatic vegetation, may obtain
adequate amounts of sodium and thus not frequent lick areas .
. The local distribution could be the primary reason we did not
observe the other wild cattle at the lower licks. Both banteng and gaur
tracks were recorded at Lick No. 1 and gaur tracks were seen at Lick
No.3. This corresponds closely with their distribution in the Sanctuary,
as we were able to discern from tracks. Other factors, however, may be
operating. JARMAN ( 1973) noted in Zambia that there was almost a total
separation in the utilization of zoogenous pools (see above) by elephants,
rhinoceros Diceras bicamis, and Cape buffalo Syncerus cajjer. He also
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noted differential utilization by the sexes in Cape buffalo.

HEBERT

and

CowAN (197 I) noted differential seasonal use of licks by the sexes in

mountain goats Oreamnos americanus in North America.
Tapir tracks were observed only in Lick No. I. This did not seem
to correspond with their distribution in the Sanctuary. Tapir tracks
were frequently seen in the evergreen forest near the river and even in
the deciduous forest on the ridges . Gross analysis of their droppings
indicated they were feeding mostly on browse and fruits . That tapirs
were not frequenting licks may have been associated with the physiological needs associated with their diet. At the National Zoological Park
(Washington, D.C., USA), South American tapirs are given blocks of salt
as a matter of course with all the hooved stock, but M. Roberts (pers.
comm) . reports these blocks are little utilized as compared, for example,
with the cervids.
A similar phenomenon may be occurring with the . wild swme.
They are not rumina nts; they do not digest cellulose. Omnivores, they
feed mostly on fallen fruits, roots, invertebrates, and even vertebrates,
including carrion. In the Huai Kha Kbaeng, swine were numerous,
avoiding only the deciduous forest areas wit h shallow and rocky soils.
Their sign was especially common in tbose areas along the streams which
are flooded during tbe rainy season, where the soft, sandy soil offered
ideal conditions for feeding on tubers and edible roots . Though there
were sign in the vicinity, swine had not visited Lick No. 1, but bad
visited other lick areas, possibly more for wallowing than seeking
particular minerals. JARMAN (1972) reported th at in Zambia, warthogs
Phacochoerus aethiopicus wallowed but did not ingest soil at lick sites .
The tracks of sambar, barking deer, and elephants were found at
all licks. We observed sam bar corning to Lick No. I during an all-night
observation period and we heard elephants at Lick No. 5 both day and
night; a herd of elephants we followed for two days seemed to move
from lick to lick. These species are widely distributed throughout the
Sanctuary and all are known to feed on browse, grass and forbs . During
this season, just after the rains, we suspect they were concentrating their
feed ing on the more succulent or herbaceous plants and plant parts.
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Elephants, for example, were spending much time in the tall grass areas
along the stream and there was evidence that they were breaking down
bamboo and feeding on the leaves. The occurrence of these species at
licks at this time of year may be associated with the seasonal use of
different classes of forage. SToDD ART and SMtTH (1955) have emphasized
that livestock grazing on green feed consume considerably more salt than
those grazing on dry feed. African elephants are known to have a
particularly precarious sodium budget. In many areas sodium must be
obtained from sources other than the food plants themselves (WEIR,
1972).
Discussion and Management Implications
In summary, the differential use of mineral licks by large ungulates
in the Huai Kha Khaeng Sanctuary ca n be tra ced to one or a combination of factors: 1) their distribution in the Sanctuary; 2) the physiological demands related to the clas s of forage taken, which includes the
plant part taken and the stage of maturity; and 3) physiological
demands of the digestive process itself, which can relate to both the
species and the sex-age class involved. Other factors, of course, could
be involved , such as differences rela ted to the soil pa rent material or the
successional stage and vi gour of the vegetation. We should note that
plants common to the evergreen forest floor have a high tolerance for
shade, but KLEtN ( 1970) notes this tolerance is a ssociated with a lowered
growth rate, which results in lowered nutritive quality. This could be a
factor for those species which are widespread in the Sanctuary; a species
may use licks when associated with one vegeta tion type, such as evergreen
forest, but not when associated with other vegetation types.
FRA NZMA NN et a/. ( 1975) have recently outlined some of the
complexities of mineral metabolism and have attacked the widespread
notion that wild animals do not suffer from mineral deficiencies. These
workers are approaching the problem of mineral deficiencies, and
nutritional status in genera l, through the study of the animal's blood
chemistry (FRAN ZMANN, 1972; LER ESCHE et a!., 1974) and through other
indicators, such as hair shaft anal ysis (FRANZMANN et a/. 1975). This
research trend is aimed at freeing the manager from having to rely on
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secondary indicators, such as population composition, natality, mortality,
and habitat analysis, to determine populations' relationship with their
habitat. LERESCHE eta/. (1974) point out that these indicators in effect
summarize only the manifestations of nutritional, behavioural, environmental and genetic forces acting upon a population.

Considering the

precarious status of so many of the large mammals in Asia and our lack of
even preliminary information (see LEKAGUL and MeN RELY, in press), there
is little doubt that preservation of most wild populations will require
very precise management programmes. To succeed these programmes
will eventually have to be based on an analysis of individual primary
factors rather than their collective manifestations.
As outlined above, the present state of our knowledge does not
specifically guide the manager in his decision-making, but the manager
must be aware of the potential consequences of alteration of mineral
availability; it is a factor which must be weighed when any change in
land-use or other management practices is considered. GEIST (1971), for
example, found that mountain sheep (Ovis dalli, 0. canadensis) included
in their yearly cycle as many as five specific home-range areas, one of
which was a salt-lick range. Use of salt-lick ranges corresponded to
needs related to the class of forage used at various seasons. Judging
from the work which has been done, very similar utilization patterns
probably exists for the large mobile mammals such as elephant and wild
cattle in the Huai Kha Kbae ng, and in mountain areas in general, which
have extreme heterogeneous environmental conditions.
Apart from the nutritional importance of licks, a knowledge of
their location is most important in order to find these large uogulfltes
under conditions which can facilitate close approach. This is extremely
difficult to achieve in these upland monsoonal forests and bas obvious
implications for study. It also is a factor in terms of tourist viewing
and poaching control. Lick sites offer perhaps the best opportunity for
tourist viewing of many of the large mammals, although care must be
exercised to minimize disturbance. Also, the licks are exploited by
poachers, as evidenced by the machans at the Pong Nai So lick, so patrol
activity could be productively routed to include these sites.
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