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ABSTRACT

Eisenberg, John F., and Melvyn Lockhart. An Ecological Reconnaissance of Wil-
pattu National Park, Ceylon. Smithsonian Contributions to Zoology, number 101.
118 pages 76 figures, 16 tables. 1972.—The results of this study are based on a 14-
month survey in Wilpattu National Park, Ceylon, covering an area of some 580 square
kilometers in the lowland dry zone scrub jungle. Special attention was paid to the major
ungulate species and data concerning abundance, seasons of reproduction, and feeding
patterns are discussed. Although the elephant (Elephas maximus) exhibits the lowest
numerical density, it accounts for the second highest biomass, exceeded in biomass
only by the axis deer, which is also the most numerically abundant ungulate in the
lowland dry zone of Ceylon. Special attention was paid to the role of the elephant in
the dry zone ecosystem. Composition of social groupings, seasonal habitat utilization
trends, general behavior patterns, and population structure are discussed for the
elephant (Elephas maximus), water buffalo (Bubalus bubalis), axis deer (Axis axis),
sambar (Cervus unicolor), muntjac (Muntiacus muntjac), wild swine (Sus scrofa),
and mouse deer (Tragulus meminna). Certain aspects of the behavior of the major
predators are also discussed, including the general biology of the golden jackal (Canis
aureus) and the Ceylon leopard (Panthera pardus). Social organizations of the un-
gulate species are compared with special attention given to the mode of antipredator
behavior exhibited by ungulates. Habitat utilization trends and comments on com-
petition and ecological separation are included together with an estimate of numeri-
cal abundance and biomass for the major ungulate species. Recommendations for
management of the park system are discussed.
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John F. Eisenberg An ECOlogical

and Melvyn Lockhart Reconnaissance ()f
Wilpattu National
Park, Ceylon
Introduction

Although the study here reported was addressed pri-
marily to the problem of conserving Ceylon’s elephant
population, it has been necessary to survey all the ma-
jor ungulate populations in the National Park in order
to assess such subtle effects as competition and cooper-
ation among the various populations of large mam-
mals. Special attention was directed towards censusing
the populations of large ungulates resident in the parks
and to gather data concerning the seasonal movement
patterns with respect to the distribution of food and
water. Methodology was carried out in a classic pat-
tern. Two types of censusing operations were con-
ducted, including a jeep survey of the major water
holes and river areas where actual counts of the ani-
mals could be made, or indirect counts based on tracks.
Certain parts of the park were subjected to a walking
survey, especially in the West Sanctuary area where
jeep trails have not been constructed. Indirect esti-
mates of animal activity were routinely conducted in
certain areas of the park; plots were set up and pellet
counts were carried out on these plots for a period of
some six months (see Eisenberg, Santiapillai, and
Lockhart 1970). In addition, transect walking permit-
ted an estimate of habitat utilization employing a
check sheet designed by Dieter Mueller-Dombois. For

J. F. Eisenberg, National Zoological Park, Smithso-
nian Institution, Washington, D.C. 20009. Melvyn
Lockhart, Taronga Park Zoological Gardens, Moss-
man, New South Wales, Australia.

actual discussion of the methods employed, see Appen-
dix A.

A map of Wilpattu National Park and the surround-
ing sanctuary and intermediate zones is portrayed in
Figure 1. In our survey, we intensively studied the
West Sanctuary, parts of the North Sanctuary, and
the major park area including the old south interme-
diate zone which last year was included in the park
itself. Two camps were established: a temporary camp
on the banks of the Moderagam Aru, which forms the
north boundary of the park, and a permanent camp
at Marai Villu on the border between the West Sanc-
tuary and the park proper. The park and northern
portion of the West Sanctuary were surveyed in their
entirety on a quarterly basis employing the major jeep
trails and walking trails as indicated on the maps in
Figures 75 and 76. This also included portions of the
river systems: the banks of the Kala Oya, the banks
of the Moderagam Aru, portions of the Pan Ella, and
the Eerige Ella. The total area which was surveyed
quarterly included some 745 square kilometers.
Monthly surveys were executed in the northern por-
tion of the West Sanctuary and the central or villu
area of the park up to the Moderagam Aru; this
included an area of approximately 320 square kilome-
ters. Intensive surveys of ten to fourteen days duration
were carried out monthly in an area from the Modera-
gam Aru to the seacoast including the north portion
of the West Sanctuary and the western villu area; this
area included some 266 square kilometers. Surveys in
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the park began in July 1968 with a preliminary check
for campsites. In August 1968 the intensive surveys
were begun and continued until October 1969. The
study thus covers fourteen months and includes two
drought periods.
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The study reported in the following pages was part of
a team effort to investigate the behavior and ecology
of the Ceylon elephant. The team surveying the Na-
tional Parks of Ceylon was organized and coordinated
by the Smithsonian Institution.

In 1966, The Wild Life Protection Society of Ceylon
and the Ceylon Department of Wildlife sent a request
to the Smithsonian Institution for advice and/or
help in the organization of an elephant study pro-
gram. Dr. Helmut K. Buechner, then Head of the
Office of Ecology, invited Dr. John A. King from
Michigan State University to survey the possibilities
for a research project. Dr. King filed a report with
several recommendations but was unable to follow up
as a principal investigator on the project. On the basis
of King’s report, Dr. Buechner and Dr. John F. Eisen-
berg, Resident Scientist at the National Zoological
Park, wrote a grant request and formed a team for
elephant research. The study was projected to extend
from 1967 to 1969, concentrating in three dry zone
national parks: Ruhunu, Gal Oya, and Wilpattu. At
the same time, Dr. Raymond Fosberg of the Smith-
sonian Institution formed an Ecology Project built
around a botanical reconnaissance which was under
the field direction of Dr. Dieter Mueller-Dombois of
the University of Hawaii.

Throughout the course of this three-year investiga-
tion there was continual cooperation and exchange of
information among the team members. The primary
responsibility for the survey of Ruhunu National Park
fell to Dr. Fred Kurt of Switzerland, who conducted
his studies from 1967 through 1969. Dr. Eisenberg
initiated and directed the survey of Wilpattu National
Park from 1968 through 1969 and Mr. George McKay
of the University of Maryland conducted extensive
studies in Gal Oya National Park from 1967 through
1969. The authors are indebted to McKay, Kurt, and
Mueller-Dombois for their assistance and for ex-
change of information.

The Smithsonian teams were aided by many indi-
viduals in Ceylon. In particular we may mention the
efforts of Mr. Th. Hoffman, Secretary of the Wild-
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life Protection Society of Ceylon; Mr. Max Hemple,
former editor of “The Loris” ; and Mr. Lynn de Alwis,
Director of the Zoological Gardens at Dehiwala and
Warden of the Wild Life Department of Ceylon—
without the aid, assistance, and encouragement of Mr.
de Alwis, the project could not have achieved success.
Throughout the survey, we were aided by members of
the faculty of the University of Ceylon, Perideniya. In
particular we wish to thank Professor Hilary Crusz of
the Department of Zoology, and Professor P. Senivar-
atne, Drs. J. B. Jayasinghe, and M. R. Jainudeen, of
the Faculty of Veterinary Medicine at the University
of Ceylon, Perideniya. Helpful assistance in the initial
phases was provided by the former President of the
Wildlife Protection Society of Ceylon, Mr. T. E.
Norris. The cooperation of Mr. Percy de Alwis, Di-
visional Game Ranger, who is responsible for the
supervision of Wilpattu National Park, is deeply ap-
preciated. Able assistance in the survey operations
came from Mr. Desmond Lockhart, Mr. Anil Jaya-
suria, Mr. A. P. W. Nettasinghe, and Mr. Charles
Santiapillai.

Assistance in data collection was also supplied by
members of the Smithsonian Primatological Survey;
in particular we are indebted to Miss Nancy Mucken-
hirn for making her observations on leopards available
to us and for undertaking a primate survey in the
western part of Wilpattu Park. Helpful comments
were also forthcoming from Dr. Suzanne Ripley, Dr.
Gilbert Manley, and Mr. Wolfgang Dittus.

Useful discussions concerning vegetation and pro-
ductivity came about through frequent interchange of
information with Dr. Marcel Hladik and his wife,
Annette, who jointly carried out a survey of produc-
tivity in the western part of Wilpattu. Identification
of plants and discussions concerning the physiognomic
classification of the flora were forthcoming with Dr.
Dieter Mueller-Dombois and his assistant, Mr. Ranjit
Cooray. To all of these people we are indebted for
comradeship, inspiration, guidance, and cooperation;
and, although at times there may have been certain
points of stress, the results which we are about to
jointly present could not have been achieved without
the interaction of trained observers.

The research was supported by Grants No. SFC-7-
0059 and No. 7428 from the Smithsonian Foreign
Currency Program, and Grant No. 258 from the
World Wildlife Fund to Drs. Buechner and Eisenberg.
Two landrovers were donated by the World Wildlife
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Fund and Fauna Preservation Society through the
Wildlife Protection Society of Ceylon.

Logistic support while in the field, as well as tech-
nical support during the preparation of the manu-
script, was provided by the National Zoological Park-
Smithsonian Institution. The authors are indebted to
the enthusiasm, support, and encouragement provided
by Drs. T. H. Reed and H. K. Buechner.

Assistance in the reduction of the primary data to
tabular form was performed by Miss J. Block. Prepa-
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ration of the figures was carried out by G. McKay.
McKay also read the entire text and offered useful
criticism. The text was prepared by the senior author
who spent one hundred twenty-one days in the field
engaged in the survey operations. The junior author
spent some two hundred and sixty days in Wilpattu
and was responsible for the continuing census opera-
tions aided by several trackers from the staff of the
Ceylon Wildlife Department. The manuscript was
typed and edited by Mrs. W. Holden.



The Environment

Physical Description of the Park

Ceylon is located in the northern tropics off the south-
ern tip of India, lying in the main between 5° and 9°
N latitude. It is approximately 430 kilometers long
and 221 kilometers wide, with an area of some 67,400
square kilometers. Although Ceylon is divisible into a
highland, a midland, and a lowland area, the highland
area has a peneplane of some 1830 meters elevation,
and the major land mass is below 762 meters. Wilpattu
Park itself is located in the lowlands. All of the land
contained within the park is below 152 meters elevation
and the majority of park land is less than 91 meters
above sea level. The park and sanctuary are located in
the northwest corner of Ceylon. The west boundary of
the sanctuary area includes Portugal Bay. The north
boundary of the park is set by the Moderagam Aru
and the southern boundary by the Kala Oya (see
Figure 1).

Several geological considerations are pertinent to an
understanding of Wilpattu’s ecosystems. The West
Sanctuary area is characterized at its western margin

by littoral sands with some dune formation which
overlays sandstone. The western portion of the park
itself is dominated by the so-called Jaffna limestone
formations which extend up to the northwestern por-
tion of the island into the Jaffna Peninsula; this exten-
sive limestone bed permits the capillary uptake of
water from underground streams and results in exten-
sive depressions formed by a gradual sinking of the
land. At such places the soil surface is thin over the
limestone and water can percolate to the surface
through capillary action, thus forming a small pond or
lake with no visible source or external drainage. Such
water is often of a permanent nature and such bodies
are referred to as “villus.” The central portion of the
park is dominated by a series of such lakes or ponds
which form the major water reservoir through the
drought period for the game species. Approximately
24 kilometers from the coast, the rocks change in
character from the Jaffna limestones to the so-called
Vijayan series which is a complex conglomerate of
supercrustal rocks, including crystalline limestone and
granitic gneiss. These same rock formations are gen-

Ficure 1.—Map of Wilpattu National Park showing the major river systems and villus discussed
in the text (See also Figures 74, 75, and 76.)

Major villus and water holes

1. Mail 14. Pannikar 27. Manikepola

2. Marai 15. Kombonsanchi Pooval 28. Illande Motai
3. Periya Naga 16. Tala 29. Kuruttu Pandi
4. Periya 17. Uduppu 30. Kokarre

5. Maduru Odai 18. Sengapadu 31. Nelun

6. Sinna Uppu 19. Katakandal Kulam 32. Kudapatessa
7. Periya Uppu 20. Namada 33. Mahapatessa
8. Atha 21. Herathamy Wala 34. Demata

9. Marikaram 22. Katarampu 35. Luna
10. Kali 23. Kara 36. Timpiri
11. Kanjuran 24. Kaya Motai 37. Borupan

12. Eranapola 25. Mana 38. Kumbuk

13. Allam 26. Kumuttu 39. Peddiveli Wewa

40. Maradan Maduwa

Rivers and tributaries

I Moderagam Aru
Il Kala Oya

III Denigaha Ella
IV Eerige Ella

V Pan Ella
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erally overlain with reddish brown earth (Cooray
1967).

The soils of Wilpattu Park may be considered in a
series from west to east. At the extreme edge of the
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West Sanctuary, the soils are littoral as a result of
sand deposition from wave action. After passing the
dune barrier and into the first depression, the soils are
typically of a saline nature and some of the water
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sources here are strongly saline, hence the name Sinna
Uppu and Periya Uppu! for two of the southern, low
villus. The rest of the West Sanctuary is characterized
by red-yellow latosols which are slightly acid, low in
organic material, and also low in phosphate, calcium,
potassium, and magnesium. These are in general very
poor soils and support a scrub-type jungle. These soils
are intermittently characteristic of the western portion
of the park until approximately the level of Mana
Villu. From Mana Villu to the east, the soils are more
frequently characterized as reddish brown earths.
These soils have a rather good fertility being high in
phosphorous, calcium, and magnesium. Along the
banks of the major river systems and their tributaries,
the soil types are characteristically alluvial deposits re-
sulting from upstream erosion.

In areas of former cultivation within the park, es-
pecially Mail Villu and Periya Naga, and the series
of abandoned tanks along the Moderagam Aru and
the Eerige Ella down to Maradan Maduwa, the soils
are characteristically clay-type. These clay soils show
a rapid uptake of water but very soon dry out in the
drought period forming a cracked hexagonal pattern
on drying. These former tank areas support mostly

1 Sinna=little; Uppu=salt; Periya—=large.

mm.

Precipitation
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scrub vegetation and are prime feeding areas for ele-
phants and other game. For more detailed considera-
tions of soils and their characteristics, the reader is
referred to Panabokke 1967.

Climate

The reconstruction of Wilpattu’s climate is based
upon the long-term records taken at the station at
Pomparippu. The average annual temperature is
27.2°C and the average precipitation is approximately
1,000 millimeters. According to the climate analysis
published by Mueller-Dombois and Sirisena (1968)
and Mueller-Dombois (1968), the Wilpattu area is
generally characterized by two drought periods. There
is a brief drought period of variable duration in Janu-
ary and February, followed by moderately heavy rains
in March and April with an average peak of 100 mil-
limeters rainfall in March. An extensive drought pe-
riod then begins in May, lasting through August to the
beginning of September. During the height of the
drought, rainfall is less than 10 millimeters per month.
The major rainy season commences in September, ris-
ing to a peak in October, November, and December.
During October and November rainfall typically ex-

e W
o)

concentration
dispersal

JFMAMUJU JASOND
Fioure 2.—Interrelationship of ungulate habitat utilization, rainfall, and grass growth.
Precipitation for 1968-1969 taken from the station at Pomparipu. Dispersal refers to the time
when ungulates utilize the grassland in the vicinity of permanent water to the least extent.
Concentration refers to increasing utilization of grassland in the vicinity of permanent water
by ungulates. Black bars above the concentration dispersion indicator line refer to times of
maximal fruit production and new grass growth. The shaded area within the rainfall curve

defines the autumnal monsoon period.






