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ABSTRACT

This research study on the factors influencing wild elephants coming out of
the forest was conducted by using the recce method, descriptive analysis and
dung analysis.

This research was conducted over 3 months from March to May, 2005 in
the dry season. It covered an area of some 250 km? of a small fragmented forest
in Southern Kaeng Krachan National Park. Six factors were used for analysis: the
forest type, vegetation food, water sources, salt lick, slope, and human
disturbance. It was found that the 2 significant factors attracting wild elephants to
come out the forest were the availability of water sources and shading.

The availability of water sources in large quantities of Pran Buri River and
several water spots in Hup Pla Kang Stream were significant factors that attracted
the wild elephants in a small fragmented forest to concentrate in areas of the Ban
Huai Sat Yai forest and Hup Pla Kang Valley rather than other areas. The wild
elephants preferred to eat natural food rather than fruit from croplands. The
incidences of severe crop damage occurred in the areas between forest edge and
the river, which the herds had to cross to reach water sources.

The forest was secondary dry evergreen forest with opened canopy and
created a chance for the solar radiation directly to the ground in the daytime. The
solar radiation was strong and created a high temperature that pressured wild
elephant herds have to exile to Uncle Yen Mountain, apart from the Ban Huai Sat
Yai Forest and along the Hup Pla Kang Stream. The forest characteristics of the
Uncle Yen Mountain and along the Hup Pla Kang Stream were dense growth and
closed canopy creating shade and humidity appropriate for wild elephants during
the dry season. It could be concluded that, shade was another significant factor
influencing wild elephants’ distribution in the forest during the long period of the
dry season.

It is recommended that further research such as habitat improvement,
community participation, and promotion on public participation should be
conducted continuously. Moreover it should be a guideline for the Southern
Kaeng Krachan National Park management.

KEY WORDS: ELEPHANT/CONFLICT/CONSERVATION/PARTICIPATION

113 P. ISBN: 974-04-7051-3




Fac. Of Grad. Studies, Mahidol Univ. Thesis / v

wd'l Y Y U Q/dyd' ] 9 AR 1 a
ﬂﬂﬂﬂﬂﬁﬂWﬁiWﬂﬂﬂﬂﬂﬂ%1ﬂﬂ1NTﬂQWHVHﬂHﬁiﬂiiﬂlu%?ﬂq%uﬁﬂfﬁiuﬁﬂh?ﬂ!QWSTHMWQ%W@MﬂQﬂS%%WH

aould

(FACTORS INFLUENCING WILD ELEPHANTS COME OUT FROM THE FOREST TO
CROPLAND DURING THE DRY SEASON: A CASE STUDY OF SOUTHERN KAENG
KRACHAN NATIONAL PARK)

auAw viesaas 4637930 ENRM/M

MY (MTIANTNTNEINTFITUHIA)

a a 4 A = o J o = '
AMULNTINMIAIANINGITNUT © Aoy pgUAININA, M.SC., 1590 Tsaumiun, Ph.D., imu einszang,
Ph.D.

£ \
NN

muadesuil lalssmsanelugiuuuves recce method, descriptive analysis and dung

analysis oot nenungiladendwwalidaihdesesnainih
aw A A A VA v Y o <
NUITEATEUAGUANNDN 250 A5 190 Tamas vesgneTuenaLnInszauaenld Taelddimsiny
Y [ I 3 A a = A 1< =< A av Qy dy Y o
Joyalurrnguas Awa @euliuiay 19 Woungumay 1uszeznane 3 Mou wITeduil Idiuer 6
Y] [ 9 a 4 1A o Aaa A 19 1 o A 1 3’ 1
Povendnunldlumsinsizd wuill 2 fadehiionsnadednath une urani uaz sua

o J

1 v k4 v
“ihiedrg” nasgalisnihneideedluthinie lavinszgndisanlvasiuluiunveahiiedad

T a o Y Y ' a d’l A A A 3 a 3’ Ao
Tnguazusnadieulame  wnndinanunduaugvesuiniy - nnnlinaninieged
= & |3’ =) ! ey a o [ ' o ¥ ) < Ao
iweane N lumiinlnaysuazuguihmnszaanssnetlundengaaead sy ulainaiues 110013

VY A A ' 1A a A ' P o =
wuhdihsouauisomsihnnanineeauislslumlasnyasnssy  Usingmsalineaduanudeno

A ' a & A 4 Y o I 9 . ¥ ¥ ar A A =
voana lsinmatuluiuing Tvasinahiuiludeswen lilviundni - vazzdesduiuiuiinyasnssun
9 v
f99gn3INaNTENINHBVO VTNV

A o @

U IS noa ' = A ] o i § a
Authiidnaziuihauudijuaesdulifouseanlse  diliuawaamunsodoanggiaiiuauld

a y A = Ao q Yy 9 o ady Y o o a <
garigivosnnuieungunmiuauigiilidnahdesenewmeoidvegnihiedad lnausnamigubu
] @ I o Y Y 1 a < a o Y Yy A ' d?‘
sazvNdIwedsegad e ulaIne  ThuSnamnguinuazusnadisuladelianmsuasy

1 k4 1 '

uiuivaziiseuseanFaaany hldinesuauazanuguiusiaimunzaudmsudahizdninede

] 1 ] o [ I v o @ A [ A 1
Tugegguds awnsaagdlan Tugngqudsduennuu “sua Wuildedvgdniladeniiniinasons
AszaedIveIraluih

P A A o Y A ' Yy A = ~ '
maduyanmaunegedevesdnth mslidiusmvesguyunesdn aasaaudamsiaiusuly

o Y I A A A o a = 1 v A A A o 1 @
mssugvesansisary udainassuduiumsaneedaiuil enazih l)gurumssanmsvesgnein

uraALnInIzIIUauld

113 wih ISBN: 974-04-7051-3




CONTENTS

ACKNOWLEDGEMENTS
ABSTRACT

LIST OF TABLES

LIST OF FIGURES

LIST OF ABBREVIATIONS

CHAPTER | INTRODUCTION
1.1 Background and justification

1.2 Research objectives

1.3 Research questions

1.4 Scope of the research

1.5 Conceptual framework

1.6 Hypothesis

1.7 Expected outcomes

CHAPTER II LITERATURE REVIEW
2.1 Population and distribution of Asian elephant
2.2 Behavior and ecology of Asian elephant

2.2.1 Slope

2.2.2 Habitat type

2.2.3 Food and water sources

2.2.4 Salt licks
2.3. Cause of reducing Asian elephants

2.3.1 Crop raiding

2.3.2 Human settlement

2.3.3 Poaching and hunting
2.4 Status of wild elephant distribution and population in Thailand

Page

Xi

Xiii

ol o1 AW W W R

10
10
10
10
11
12
12
13
14
15



CONTENTS (Cont.)

2.5 The threat of wild elephant in Thailand
2.5.1 Forest conversion
2.5.2 Government infrastructure project
2.5.3 Illegal killing
2.5.4 Human elephants encounter in forest
2.5.5 Livestock grazing
2.5.6 Forest fires
2.6. Historical overview of Kaeng Krachan National Park
2.6.1 The characteristic of Kaeng Krachan National Park
2.6.2 The status and distribution of wild elephant
in Kaeng Krahan National Park
2.7 Study area
2.7.1 The characteristic of Pa-La-U Forest in
Southern Kaeng Krachan National Park
1 Topography and vegetation
2 Wildlife
2.7.2 History and situation on human and elephant conflict
in Pa-La-U Forest

CHAPTER IlI METHODOLOGY
3.1. Data collection and review
3.1.1 Collecting secondary data
3.1.2 Pre-survey
3.2 Site selection
3.3 Field methods
3.3.1 Direct observation and recce sampling method
for wild elephant distribution and habitat utilization
3.3.2 Vegetation preference verification through dung analysis

vii

Page

18
18
18
18
18
18
19
21
21

21
22

22
25
25

25

31
31
31
31
32
32

32
34



CONTENTS (Cont.)

CHAPTER IV RESULTS AND DISCUSSION
4.1 Wild elephant distribution and their habitat utilization
4.1.1 The highest utilization area
1) Selection of forest type
1.1) Ban Huai Sat Yai Forest
1.2) Hup Pla Kang Valley
2) Selection of water sources
3) Human disturbance
4.1.2 The moderate utilization area
1) Selection of forest type
2) Selection of water sources
3) Human disturbance
3.1) lllegal tree cutting
4.1.3 None utilization area
1) Selection of forest type
2) Selection of water sources
3) Human disturbance
3.1) Wild flora smuggling
3.2) Elephant-vehicle collision
3.3) Making artificial salt licks without scientific base
3.4) Livestock grazing and fishing
3.4.1) Livestock grazing
3.4.2) Fishing
3.5) Death of wild elephant
4.2 Vegetation preference verification through dung analysis
4.3 Population structure of wild elephants
4.4 Factors influencing on wild elephant distribution and attraction
to come out the forest

1) Water sources

viii

Page

36
36

36
39
40
44
47
47
47
49
50
50
51
51
51
51
51
54
55
56
56
58
59
61
64

66
66



CONTENTS (Cont.)

2) Shade

CHAPTER V CONCLUSIONS AND RECOMMENDATION
5.1 Conclusions

5.1.1. The gathering of wild elephants at the forest edge

5.1.2. Factors attracting wild elephant to come out the forest
5.2 Recommendations

5.2.1 Recommendation for further study

5.2.2 Habitat improvement

5.2.3 Community participation

5.2.4. Promotion on public participation

REFERENCES
APPENDIX
BIOGRAPHY

Page

67

69
69
69
69
70
70
70
71
71

73
79
113



Table
2.1
2.2
2.3
2.4
2.5
4.1
4.2
4.3

LIST OF TABLES

Published “estimate” of total wild Asian elephants population size
Population estimates for the Wild Elephant — 2000

Wildlife Sanctuaries in Thailand with elephants

National Parks in Thailand with elephants

Poaching and hunting of elephants in Thailand (1992-1998)

The relevance of wild elephant distribution in each study areas

The amount of dung piles in each area of forest

The population structure of wild elephant verified by dung diameter

Page

16
17
20
37
62
64



LIST OF FIGURES

Figure Page

1.1  Conceptual Frameworks 4

2.1  Wild elephants distribution in Asia and indicative population trend 7
1995-2002

2.2  Protected areas in Thailand 23

2.3 The six groups of wild elephant distribution in 24
Kaeng Krachan National Park

24 Research areas in Pa-La-U, 250 km2, in Southern Kaeng Krachan 29
National Park.

4.1  The distribution level of wild elephant in small fragmented forest 38

4.2  The percentage of wild elephant distribution in study area 39

4.3  Resting room in the forest behind Uncle Yen Mountain, 41

Ban Huai Sat Yai Forest.

4.4  Resting room on the plain of Hup Pla Kang Valley 42
4.5 Rubbing trees and gash marks by tusk in Ban Huai Sat Yai Forest 43
4.6  The distribution of water holes was spreaded throughout 45

Hup Pla Kang Stream.
4.7  The hole dug in dry streambed by wild elephants seeking water 45
4.8  The main migration route across from Hup Tao Valley to 49
Hup Pla Kang Valley

4.9 Illegal logging in Hup Phu Sai 50

4.10 Several streams, in small fragment forest, were dried 52

411 Water was shallowed in both Ta Mao Yai and 52
Ta Mao Noi reserviors

4.12  Wild flora was stole from the forest, nearby 53
Pa La U - Hua Hin Road

4.13 Pineapples were left beside Pa La U-Hua Hin Road 54

4.14  The marine salt was put on the salt licks without knowledge 55

4.15 Livestock on the bank of Ta Mao Yai Reservoir 57



LIST OF FIGURES (Cont.)

Figure

4.16  Fishing activity in Ta Mao Yai Reservoir

4.17  Wild elephant was died in Hup Kra Thing Vally

4.18 Uncle Yen cropland, as a sampling site, was situated between
migration route

4.19 The percentage of vegetation food of each study area

4.20 The percentage of vegetation food preference of whole study area

4.22  The population structure of elephant age class from dung piles
in each study area

4.23  The percentage of amount of all dung piles in each age class

Xii

Page
58
60
62

63
63

65
65



CITES

FAO
IUCN
IUCN/SSC

UNEP-WCMC

WAR

WFT
WWF

LIST OF ABBREVIATIONS

Convention on International Trade in Endangered Species of
Wild Fauna

Food and Agriculture Organization of the United Nations

The International Union for the Conservation of Nature

The International Union for the Conservation of Nature/ Species
Survival Commission

United Nations Environment Programme World Conservation
Monitoring Centre

Wild Animal Rescue foundation of Thailand

Wildlife Fund of Thailand under the Royal of H.M. the Queen
World Wild Fund for Nature



Fac. of Grad. Studies, Mahidol Univ. M.Sc. (Natural Resource Management) / 1

CHAPTER I
INTRODUCTION

1.1 Background and justification

Currently, the area of tropical forest are decreased due to human population
pressure, which is the one of most critical issues concerning wildlife conservation today
(Sukmasuang, 2001). Forest decreasing year by year and wildlife is pressured into smaller
home ranges and left with little room for traditional seasonal migration patterns. The
encroachment is leading to range reduction and in some cases, local species extinctions
(Kemf, and Santiapilai, 2000; Foley, 2002) in addition, the loss of quality habitat will lead
to more conflict between human and wildlife such as conflict with wild elephant (Menon,
2002).

Human pressure on elephants cause by poaching and conflict for resources are widely
reported throughout Africa and Asia (Sukumar, 1991; O’Connell-Rodwell, et al. 2000;
Hart, and O’Connell, 2001; Srikrachang, 2003; Zhang, and Wang, 2003; and Blake, and
Hedges, 2004). At present the Asian elephant is one of the most threatened animals in the
world (Menon, 2002). In the 19th and 20th centuries, the distribution of several factors
created a largest decline in elephant numbers and range such as habitat loss (through land-
use change), habitat fragmentation, ivory poaching and crop-raiders (Nelson, et al. 2003).

Human-elephant conflict is not a new phenomenon and crop raiding has been taking place
for centuries (Nelson, et al. 2003). Elephants prefer to damage mature crops in areas as
farming yields are marginal and therefore food security is tenuous. There are few human
food crops, which elephants do not eat. They consume virtually all cultivated grains,
green vegetables, fruits and parts of cash-crop plants. Both wild and domestic fruits can

act as particular attraction for wild elephants (Hoare, 2001).
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Asian elephant is regarded as the significant species of Thailand and other Asian regions
where this mammal exists due to it is representative of the nature and the culture of the
regions. Since ancient times, it had been quoted in several literatures (Sakamoto, M. et al.
2004). In addition, for Asian people, the elephant has had much greater significance and

an inseparable part of their life and culture (Kemf, and Santiapilai, 2000).

The concept of wildlife conservation has been firmly based on respect for their life and
considered as a symbol of freedom rather than materialistic values. Wildlife has the right
to be protected and to exist and should be taken care of by every human being (H.H. Dalai
Lama, 2002; Khan, 2002; Tserendeleg, 2002; Jepson, and Canney, 2003). For instance in
Thailand, despite regular severe crop raiding and damage to property by wild elephants,
the majority of rural people are still willing to give wild elephants a chance to exist. It
could be concluded that, through out Asia, the gold of wild elephants conservation it does
not means conserve the forest only for wild elephant but also for people, which enable co-
existence and sharing on the benefit of resources in some scale. It has become very
complex (Kemf, and Santiapilai, 2000; Jepson, and Canney, 2003; and Nelson, et al.
2003). In addition, wild elephants are listed as endangered species in the 2004 ITUCN Red
List of Threatened Species (IUCN, 2004), and are included in Appendix | of the
Convention on International Trade in Endangered Species of Wild Fauna and Flora
(CITES; UNEP-WCMC, 2003).

This research will be conducted in a small fragemented forest of 250 km2, a part of Pa-La-
U forest in Southern part of Kaeng Krachan National Park. The ideology of research is an
attempt to describe the factors that influencing wild elephant come out the forest to
cropland during the dry season by focusing on detail in wild elephant distribution, forest
type, vegetation food, water sources, salt licks, slope, and human disturbance. The results
gained can be used as management strategies to solve the problem in Kaeng Krachan
National Park and also in several protected areas to prevent the total disappearance of the

Asian elephant from the wild.
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1.2 Research objectives

1. To determine the distribution and habitat utilization of wild elephant in the
forest during the dry season.

2. To investigate the significant factors influencing wild elephant come out from
the forest to cropland.

1.3 Research questions

According to the research objectives, the following research questions were set up;

1. Where do the specific areas that wild elephants concentrate before coming out
from the forest and why do they stay over there?

2. What are the significant factors attracting wild elephants to come out from the

forest to cropland?

1.4 Scope of the research

A small fragmented forest of 250 km?2 is located in Southern part of Kaeng
Krachan National Park, Phetchaburi Province. Research topic will be concentrated in two
categories as identified below;

1. Under the category “Determination of significant factors on wild elephant
distribution in forest™

Research topic concentrates on six key factors (forest type, vegetation food, water

sources, salt licks, slope and human disturbance), these include

1.1 A survey of wild elephant distribution and their habitat utilization in a small

fragmented forest of 250 km?, a part of Pa-La-U forest.

1.2 Areas in the study area that appropriate for wild elephants to exist during the

dry season

1.3 Identify the significant factors influencing on wild elephant have to come out

the forest.
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2. Under the category “Determination of significant factors attracted wild elephant
comes to crop land”, these include
2.1 A crop damage survey in site selection with close proximity forest
2.2 ldentify vegetation food ratio, natural food and crop, in each dung from both

forest and cropland.

1.5 Conceptual framework

Several factors were significant for wild elephant to exist in forest and some

factors attracted them to cropland during the dry season.

Recognizing on the significant factors that influence wild elephant come out the forest to
cropland can help wildlife manager understand the relationship between wild elephant,
human and nature. Such knowledge is crucial in order to identify which areas are most
important for wild elephant population and to strengthen the argument for conservation of

those critical areas.

Independent variables

Dependent variable

Forest type
Vegetation food

Water sources _
Salt lick Wild elephant

Slope distribution
Human disturbance

S A

Figure 1.1 Conceptual Framework
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1.6 Hypothesis

It is hypothesized that wild elephants come out a small fragmented forest due to
water and vegetation food shortage as significant factors for wild elephant to survive in

the dry season.

1.7 Expected outcomes

1. Better understanding on significant factors has influenced the wild elephant
distribution during the dry season.
2. To improve understanding on human-elephant conflict dynamic in the forest range.

3. More efficient management can support wild elephant’s adaptive ability to survive.
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CHAPTER I
LITERATURE REVIEW

2.1 Population and distribution of Asian elephant

Currently, the distribution of Asia elephant (Elephas maximus) covers only a
fraction of its former extensive range and is found in only 13 countries and has
distribution covering the South Asia, Indochina (with a small population in South
West of China) and parts of South East Asia i.e., India, Nepal, Bhutan, Bangladesh,
Sri Lanka, Myanmar, Thailand, China, Laos, Cambodia, Vietnam, Malaysia and
Indonesia which covered over 9 million km? of former range (Kemf and Santiapilai,
2000; Menon, 2002; Jepson and Canney, 2003; and Sukumar, 2003).

Elephant populations in Asia are mainly small in size and highly fragmented, in
addition in India and Sri Lanka, wild elephants are divided into relatively small forest
areas but it is opposite in Myanmar (Burma), Laos, Cambodia, and Thailand, wild
elephants are dispersed across the largest remaining forest block in Asia (Kemf and
Santiapilai, 2000; Jepson and Canney, 2003).

At the start of the 20" Century, approximately 100,000 Asian elephants may have
survived and estimate of 35,000 to 50,000 individuals remaining in the forest (WWF,
2004). The 13 range countries, which the elephant is found can be divided into 4 main
groups: firstly, those having more than 10,000 individuals; secondly, those having
between 2,500-10,000 individuals; thirdly, those having between 1,000-2,500
individuals; and lastly, those countries having less than 1,000 individuals (Menon,
2002).

India has the largest population of Asian elephant (WWF, 2004). India and Sri Lanka
have a great potential to conserve wild elephants and their habitats due to strong
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cultural regarding for elephants and long establishment wildlife and forestry agencies,

in addition Indonesia was rated worst (Jepson and Canney, 2003).

_ SW China 0.5%
india 62% t iy S

Myanmar 11 %

=

- Cument elephant disiribution

- Populalion increasing across range Indonesia ™

- Populaiion generally stable, i n of increasing in parts -sdilgﬂ'ﬂlatra‘ 5%
- Popudation generally siable or increases in some & decreases n oiher parts "o

- Population generally stable. but clear declines in some part of ange

- Clear declines fhroughout range

Figure 2.1 Wild elephant distribution in Asia and indicative population trend
1995-2002
Source: Canney and Jepson (2003)
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Table 2.1 Published “estimate” of total wild Asian elephants population size

Population “estimates” Area of Year Source
Minimum | Probable | Maximum elephant
Range (km2)

28,000 - 42,000 - 1978 | Oliver (1978)

23,000 - 41,000 - 1982 | Shoshani and Eisenberg
(1982)

34470 - 53710 - 1990 | Santiapilai and Jackson
(1990)

34,390 - 56,045 436,230 1992 | Sukumar (1992)

35,000 - 50,000 - 1995 | WWF (2002a), who notes
that the data are base on
1995 “rough estimate” and
that several populations have
experienced steep declines
since that time.

34,594 42,705 50,998 - 2000 | Kem and Santiapilai (2000),

identified as the authors of this WWF
“speculative status  report cite the
numbers” IUCN/SCC Asian Elephant
Specialist Group (ASESG) as
the source of their data and
warn that almost all figures

are very approximate.

34,594 - 50,998 - 2000 | WWEF (2002b), who cites the
ASESG) as their source and
notes that all figures are
proximate.

41,410 - 52,345 486,800 2003 | Sukumar (2003)

Source: Blake and Hedges (2004)
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Table 2.2 Population estimates for the Wild Elephant — 2000

Country Minimum Maximum
Bangladesh 195 239
Bhutan 60 100
India, Northern 750 1,000
Northeastern 7,200 11,300
Central 1,500 2,000
Southern 9,640 15,150
Nepal 41
Sri Lanka 3,160 60
Total Subcontinent 22,546 4,405
34,254
Borneo 1,000 2,500
Indonesia (Sumatra) 2,800 4,800
Peninsular Malaysia 800 1,200
Myanmar 4,639 5,000
Thailand 1,300 2,000
Total Indo-Malayan 10,539 14,500
Cambodia 200 500-(2,0007?)
China 250 300
Laos 950 1,300
Vietnam 109 144
Total Indochina-China 1,509 2,2447
Total 34,594 50,998

Source: IUCN’s Species Survival Commission’s Asia Elephant Specialist Group
(2000)
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2.2 Behavior and ecology of Asian elephant

There are 4 main factors that are significant on behavior and ecology of Asian

elephants as described below:

2.2.1 Slope

Basically, wild elephants are able to exist in the different level of slope but
they usually avoid from high slope, due to the limitation of water sources that are not
adequate for them (Vinitpornsawn, 2003). In addition, they have been observed
to climb up steep rocky area, they will make use of the elbows of the forelegs; and
when descending will drop the knees of high legs (Mckay, 1973).

2.2.2 Forest type

Elephants are able to live in several kind of habitats type, ranging from deserts,
savannahs, tropical coastlines, and tropical and montane forests (Foley, 2002).
In addition, for Asian elephants, they trend to distribute in a shady environment.
However, their habitat ranges from dry tropical thorn forest, through highest densities
deciduous forest of open canopies while large areas of close canopy forest tend
to support much lower densities, flood plains of rivers, to tropical rain forest and
grasslands (Menon, 2002; Jepson and Canney, 2003; WWF, 2004).

Elephants have high mobility to utilize many different habitats and survive under a
wide variety of conditions (Foley, 2002). They can exist in a limited range of habitats;
they do better where they are enough variation to ensure a balanced diet (Sukumar,
1992).
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2.2.3 Food and water sources

Wild elephants will die if they do not have enough food and water. They
consume 200 kg of vegetation and 150-200 litres of water each day, in addition
a healthy population needs a lot of well-watered forest (WFT, 1997; Olivier, 1978).
More than two thirds of the day, wild elephants may be spent time feeding on grasses,
tree bark, roots, twigs, leaves and small stems of wild banana thickets and widespread
bamboo palms, legumes, cactus (Sukumar, 1992; Menon, 2002; WWF, 2004). In
addition, cultivated crop such as bananas, rice and sugarcane are favored foods
(WWF, 2004).

During the dry season, in the day time wild elephants are always foraging on several
kind of food resources and live in the dense forest with close canopy but in the night
they trend to forage and stay adjacent to water sources with sufficiency for them
(Vinitpornsawn, 2003). For instance, in Hui Khakaeng and Phu Luang Wildlife
Sanctuaries, wild elephants trend to concentrate along the stream (Sukmasuang, 1993;
and Charnard et al, 1998).

Wild elephant movements have linked with vegetation type and density. Wild
elephants have even been found to travel over 50 km to exploit seasonal fruits (Foley,
2002). Their distribution is limited by both the need of access to water and availability
of food (WWF, 2004).

2.2.4 Saltlicks

The most important factor for wildlife to survive is salt licks, especially
herbivore for instance deer, barking deer, guar, and wild elephant (Surbmee, 1986).
A study by Seidensticker and McNeely, (1975) have been found that during the dry
season, wildlife in Huai Khakhaeng Wildlife Sanctuary, Thailand, has trended to
consume salt licks as the same as in Phu Kieo Wildlife Sanctuary, Thailand, wild
elephants have trended to consume salt licks being located along the stream in the dry

season (Vinitpornsawn, 2003)
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Klaus (1998) has been described on the several functions have attributed to the use of
salt licks as follows: (1) Lick may be a source of nutrient minerals generally deficient
in forage (2) Lick use may maintain the equilibrium between the major minerals in the
body of herbivore mammals after forage change in the early wet season and dry
seasons (3) Minerals in lick may help satisfy the seasonal demands of lactation of
calving, of growth of bones, horns or tusks.

2.3. Cause of reducing Asian elephants

As a result, some elephant populations risk migrating to adjoining private or
public lands, despite the lack of protection and considerable human pressures (Foley,
2002). This interface, the spatial overlap of humans and wildlife, led to an escalating
human-elephant conflict in many places in Asia (Sukumar, 1990; Srikrachang, 2003).
Experts consider such conflicts to be the leading cause of elephant kills in Asia (Kemf

and Santiapilai, 2000). Cause of reduction can be analyze as describe below

2.3.1 Crop raiding

Crop raiding is becoming a major concern wherever elephants occur in close
proximity to humans; the present studies though have helped to obtain a clearer
understanding of the conflict, several of these studies have been conducted such as in
Malaysia, Sumatra, Nepal, India, and Thailand (Sukumar, 1990; Foley, 2002;
Srikrachang, 2003).

Crop raiding caused by food shortages (Nelson et al, 2003) because parts of their
habitat range are cleared and forcing them to seek food elsewhere (Jepson and Canney,
2003) or into agricultural areas (Kemf and Santiapilai, 2000), due that they are more
palatable, more nutritious, and have lower secondary defences than wild browse plants
(Sukumar, 1990). Crop raiding is often associated with forest or protected area
boundaries, water sources, and/or elephant migration routes (Nelson et al, 2003).

In addition, the incidence is concentrated along protected area boundaries, but



Fac. of Grad. Studies, Mahidol Univ. M.Sc. (Natural Resource Management) / 13

declined with increasing distance from protected area (Parker and Osborn, 2001).
Male Asian elephants were found more effect on crop raiding to be fives time stronger
than females (Sukumar, 1990; Sukumar, 1991). It has led to serious elephant—human
conflicts, which is avoidable (Kemf and Santiapilai, 2000; Jepson and Canney, 2003).
It is the most common type of the conflict in Thailand and the damage depend on crop
species, which major crop raiding species are cash crops such as pineapple.

People try to force wild elephants away when they invade crops by using fire, muzzle-
loaded guns, and crude bombs; elephants and people are killed and injured (Kemf and
Santiapilai, 2000). The growing conflict between people and wild elephants is a
serious threat to their populations (Jepson and Canney, 2003). Nowadays, wild
elephants are much more to be killed while raiding crops than by meeting people in
the forest (Ritthirat et al, 2000).

In 1985, In Syamtalira Bayu wild elephants invaded 270,000 rubber seedlings and
14,000 young trees in one plantation. From 3 weeks the cost of damage was estimated
at US$12,000. And between 1993 - 1995, wild elephants invade 1 million hectares
of rubber, oil, palm, and coconut plantations; the estimated loss was US$6 million.
In addition, in 1996 in Sumatra, Indonesia, employees of a palm oil company poisoned

12 wild elephants in oil palm plantation (Kemf et al, 2000).

2.3.2 Human settlement

Approximately 20 percent of the world’s human population distributes in or
near the present range, along river valleys and floodplain, of wild elephant. The wild
elephant was forced into the more inaccessible forested hills. In addition, today,
human has encroached even such remote areas. This reduced the resources of food and
shelter available for wild elephant as well as severing migration routes that enable
access to resources such as water, mineral and seasonal foods (Kemf and Santiapilali,
2000; Jepson and Canney, 2003). The loss of habitat caused the wild elephant to come
into more contact with human, and often turning deadly, although killing the problem
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elephants is not an acceptable option in many parts of Asia (Kemf and Santiapilali,
2000; Menon, 2002).

Regarding, Hoare (1999) has mentioned that the rates of conflict in a region remained
less if the villages and agricultural activity concentrated in one block and elephants in
another. But if the human settlements are more dispersed through wild elephant habitat
and continue expand over the settlement areas, the greater the rate of conflict will be.

The extensive of India forests, now covers less than 20 percent of the country and half
of this is suitable for elephants. The central Indian elephant population has been
seriously fragmented due to human presence in elephant habitat can lead to fatalities.
Approximately 300 peoples are killed annually in India by elephants. In Sri Lanka,
the vast Mahaweli River Valley Project cuts through the heart of elephant country.
Thailand has cleared almost all its lowland forest, creating a huge void of wildlife
habitat in the heart of the country. On the Indonesian island of Sumatra, vast areas of
forest are being cleared to accommodate millions of people resettled from the crowded

islands of Java, Bali, and Madura (Kemf and Santiapilai, 2000).

2.3.3 Poaching and hunting

Actually, wild elephants are killed for two commodities: meat and ivory, and
ivory has always ranked as the first reason (Menon, 2002). Most of male elephants,
which have tusks, have suffered from the ivory trade (Kemf and Santiapilai, 2000).
It, poaching and hunting, was more pressured for wild elephant density than habitat
destruction (Foley, 2002).

Poaching wild elephants for ivory and meat is widespread into several Asian countries
including India, Myanmar, Thailand, Laos, Cambodia, and Sri Lanka. Regarding in
Thailand, during 1975-79, 10 percent of the country’s wild elephant population was
poached for both meat and ivory, especially in the west and northern parts (Menon,
2002). Uncontrolled poaching of wild elephants in these countries has led to great

reductions in the elephant’s population (Kemf and Santiapilai, 2000).
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Poaching in Laos, wild elephants were shot mainly for ivory with 42 elephants
poached in 1992 alone and at least 65 elephants having been shot between 1993-2001
(Menon, 2002). In southern India, poaching is a serious problem where 90 percent of
the bulls are tuskers. (Kemf and Santiapilai, 2000).

Elephant poaching in Myanmar, in the period of 1982-1991, when 55 elephants were
killed in the countries. Since 1995, the state of Kachin has become the major centre of
poaching, as insurgency is rampant and the Chinese border is close by, thus facilitating

smuggling (Menon, 2002).

In Vietnam, there are so few elephants (Menon, 2002) and has informed about a severe
shortage of male elephants in the wild (Kemf and Santiapilai, 2000). In 1989-93, wild
elephants had been killed in Lai Chau and Ha Tinh Provinces at least 30 and 48
individuals respectively, the poacher killing off even younger males for tiny tusks and
female for their teeth. Normally, between 1-3 elephants are poached every year
(Menon, 2002).

2.4 Status of wild elephant distribution and population in Thailand

Before the Second World War, 80 percent of Thailand’s area originally is a
forest and approximately 300,000 of elephants were widespread throughout the
country, but Thailand has cleared all of its lowland forests, the heart of the country to
agricultural land and settlement, as a consequence wild elephants are forced to live in
the hill forests. Between 1930 and 1990, wild elephants in Thailand decrease in
parallel with its forest cover, which shrank from 80 percent to 24 percent. Now that
number of elephants dropped to about 5,000 elephants of which between 1,300 to
2,000 wild elephants are estimated to appear in the wild and 3,000 in domestic (Kemf,
et al. 2000; WAR. 2002). In addition, within the past two decades, wild elephant
population is estimated to be declined by almost 50 percent, however all forest areas
are islands except the Tenasserim complex in the west where forest continues over the
border into Myanmar. Where the forests very diversed and had a high carrying

capacity for elephants (Kemf et al, 2000; Jepson and Canney, 2003)
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Lekhagul and McNeely (1997) categoried 7 major areas with wild elephants in
Thailand as follow:

Western and Northern Thailand
Petchabun Range

Khao Yai National Park

West Dangrak Range

East Dangrak Range

Ranong/Chumporn

N g s~ w Db E

Trang/Pattalung

Srikrachang (1998) identified protected area in Thailand into at least 21 wildlife

sanctuaries and 24 national parks have remained wild elephants.

Table 2.3 Wildlife sanctuaries in thailand with elephants
No. Wildlife sanctuary Province Areas
km?|Elephants
1 Thungyai Naresuan Kancha Buri /Tak 3,200 300
2 Phu Luang Loey 847 250
3 Phu Khieo Chaiyaphoom 1,560 100
4 Khao Ang Ru Nai Chachoengchao 1,030 100
5 Hui Kha Khaeng Uthaithanee 2,574 90
6 Om Koi Tak/Chiang Mai 1,224 50
7 Salak Phra Kancha Buri 858 50
8 Hala Bala Yala/Narathiwas 696 40
9 Khao Soi Dao Chanta Buri 745 30
10 Meanam Pha Chi Racha Buri 489 30
11 Khlong Saeng Surathanee 1,155 26
12 Phu Wua Nong Khai 186 17
13 Um Phang Tak/Chiang Mai 2,515 15
14 Sadej Krom Luang Choom Porn 454 10
Choom Porn
15 Lumnam Pai Mae Hong Son 1,194 10
16 Ton Nga Chang Song Khla/Sa Toon 365 6
17 Khlong Nakha Ranong 480 6
18 Phu Miang /Phu Thong  Utra Ra Dit 528 5
19 Mae Tuen Tak 1,173 4
20 Sub Lang ka Lop Buri 150 4
21 Doi Pha Chang Pha Yao/Nan 571 2

Source: Srikrachang (1998)
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Table 2.4 National Parks in thailand with elephants

No. National Park Province Areas Elephants
km?
1 Khao Yai Nakhorn Nayoke/ 2,186 300
Sara Buri/Prachin Buri
Nakhon Rachasima
2 Kaeng Krachan Phetcha Buri/Prachuap 2,915 130
Kiri Khan
3 Nam Nao Petcha Boon 966 50
4 Tub Lan Nakhorn Rachasima/ 2,240 50
Pricin Buri
5 Pang Sida Sra Kaew 844 50
6 Phu Kradumg Loey 348 25
7 Bang Lang Yala 482 25
8 Khao Laem Kanchana Buri 800 25
9 Thung Salaeng Luang  Pisa Nu Loke 1,262 20
10 Thaleban Satoon 305 20
11 Khaeng Krung 541 20
12 Namtok Sikheed Nakhorn SriThamarat/ 124 15
Surat Thani
13 Sai Yoke Kanchana Buri 500 10
14 Khao Kitchakood- Chantha Buri 58 10
Chamao
15 Khao Luang 570 15
16 Phu Phan Sakon Nakhorn/ 665 10
Kalasin/Kamphaeng Pet/
Nakhorn Sawan
17 Mae Wong Kamphaeng Pet/ 894 10
Nakhorn Sawan
18 Erawan Kanchana Buri 550 10
19 Huai Nam Dang Chaing Mai/Mae Hong 1,078 7
Son
20 Khao Sok Surat Thani 645 7
21 Kui Buri Prachuap Kiri Khan 400 6
22 Had Khanom-Tale Tai Nakhorn SriThamarat 201 5
Island
23 Khlong Phanom Surat Thani 472 3
24 Sri Nakharin Dam Kanchana Buri 1,532 2

Source: Srikrachang (1998)
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2.5 The threat of wild elephant in Thailand

The significant factors reducing of wild elephant population in Thailand are

described below:

2.5.1 Forest conversion The forest was converted to agricultural farm due to
human encroachment and cultivates commercial crops such as pineapple farms,
cassava farms, sugarcane farms, and maize farms. Wild elephants were pressured to go
to high mountain where water and food sources are not available in the dry season
(WFT, 1997). The expansion of agriculture into wild elephant habitat range is the real
problem for elephants (Jepson and Canney, 2003).

2.5.2 Governmental infrastructure project The governmental project such as
dam construction in protected forest or road construction through wild animal range
that create wildlife declining (WFT, 1997). During the last 50 years, the huge areas of
elephants habitat was cleared where related directly to economic development (Jepson
and Canney, 2003).

2.5.3 lllegal killing The wild elephants were killed for ivory, body or baby
elephant due to commercial purpose (WFT, 1997). Between 1992 and 1998, 26 males
wild elephants had been killed for ivory purpose (Table 2.5). In November 1997, at
least 6 individuals were killed as 2 were confirmed having been poisoned in Prachuap
Kiri Khan Province (Menon, 2002).

2.5.4 Human elephants encounter in forest In June 2000, the solitary male
elephant in Salak Phra Wildlife Sanctuary was killed by local people nearby Koh Buk
Village. Usually, when local people went to inside Salak Phra Wildlife Sanctuary, in
Kanchna Buri Province, to hunting or collecting forest product they had a chance
facing wild elephants (Ritthirat et al, 2000).

2.5.5 Livestock grazing Some cause of threat on wild elephants and other

herbivores have created from livestock such as (1) they compete for food and water (2)
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they compact the soil and exacerbate soil erosion, thereby degrading habitat (3) they
could introduce diseases, including anthrax that would be fatal to elephants and other
wild herbivores (Ritthirat et al, 2000). For instance, in Salak Phra Wildlife Sanctuary
hundred of cattle are allowed to graze inside the protected area that might be created a

trouble for wild elephant.

2.5.6 Forest fires During the dry season, may be it is the main reason for the
low density of wild elephants in several forest of Thailand due to there is not adequate

vegetation food to survive (Ritthirat et al, 2000).
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Table 2.5 Poaching and hunting of elephants in Thailand (1992-1998)

Protected areas Poaching

1. Upper Western Forest Complex
Huai Kha Kaeng

1 (ivory)
Thong Pha Phoom

1 (ivory)
Salak Phra

2 (ivory)
2. Lower Western Forest Complex
Kaeng Krachan

1 (individual)
Kui Buri
2 (individual)

3. San Kam Phaeng Mountain Range
Khao Yai

2 (ivory)
Pang Sida

1 (ivory)
4. Eastern Petchaboon Mountain range
Phu Laung

2 (ivory)
Phu Khieo

1 (ivory)
5. Other North-Eastern Protected Areas
Phu Phan 2 (ivory)
6. Eastern Petchaboon Mountain range
Thung Salaeng Luang

2 (ivory)
7. Northern Thanon Thongchai forest complex
Lum Nam Pai

1 (ivory)
8.Eastern Forest Complex
Khao Ang Ru Nai

1 (ivory)
Khao Cha Mao

1 (ivory)
9. Upper Southern Forest Complex
Khlong Saeng

5 (ivory)
10. Other Protected Areas in peninsula
Bang Lang

1 (ivory)

Source: Srikrachang and Jaisomkom (1998)
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2.6. Historical overview of Kaeng Krachan National Park
2.6.1 The characteristic of Kaeng Krachan National Park

As purpose data by TAT (2000) Kaeng Krachan National Park is situated in
2 Provinces, Nong Ya Plong and Kaeng Krachan Districts of Phetcha Buri Province

and Hua Hin District of Prachuap Khiri Khan Province. Its area is estimated as

1,821,857 rai or 2,915 km'. Kaeng Krachan National Park is covered with dense forest
that originates from Phetcha Buri flowing from south to north. The western borderline
stretches along Tanaosi range from Petchaburi province through Pa-La-U in Prachuap

Khiri Khan Province.

. . h
Kaeng Krachan National Park was announced as a national park on 27" December

1984. the Park was officially declared as the 28th National Park in Thailand.

80 percent of Kaeng Krachan National Park is covered by moist evergreen forest. The
rest of 20 percent is dry deciduous forest, dry dipterocarp forest, and savanna

The rainy and cold seasons are mainly two seasons of the weather at Kaeng Krachan
National Park and it is rather cool all year round. The temperature of 27 degree celsius
is average degree in the park. March to April is the warmest period and the
temperature may rise up to 39 degree Celsius. The coldest period is from December to
January and the temperature may drop to 10 degree Celsius at night. The relative

moisture is about 75 percent all year round (TAT, 2000).

2.6.2 The status and distribution of wild elephant in Kaeng Krachan
National Park

Wild elephants, in Kaeng Krachan National Park, can be categorized into 6
major groups in 6 watershed areas with minimum estimated population at 200
individuals (Srikrachang, 2003), divided into sub-group, which are not more than 10

elephants. Normally only 4-5 or 7-9 elephants are in each sub-group (Thailand
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Institute of Scientific and Technological Research, 1992). In addition, the western
boundary is closed to wild elephant habitat of Myanmar forest (Srikrachang, 2003).
During the rainy season, wild elephants trend to live close mineral sources along crest
or mountain slope, whereas they all concentrate along a creek. During the dry season,
wild elephants prefer to forage along a creek (Thailand Institute of Scientific and
Technological Research, 1992).

Approximately 60 elephants at Bang Kloi River or Samphraeng Creek stray along the
mountain range that connected to Myanmar border. During the dry season, some of
them migrate to forage in Myanmar while the rest positively move to search for food
at Bang Kloi River and Phetcha Buri River (TAT, 2000).

30 wild elephants live surround Tho Thip waterfall and they forage along Phetcha Buri
River origin. In the rainy season, they move downward to the south along the
mountain range and Phetcha Buri River origin. Furthermore, they migrate to Myanmar
also. During the dry season, wild elephants concentrate around Phetcha Buri River
especially at Pong Si Chomphu and geyser. In addition, the elephants can be seen
around Hup Pla Kang Mountain, Satue Creek, Sam Yot Mountain and Pran Buri River
origin (TAT, 2000).

2.7 Study area

2.7.1 The characteristic of PA-La-U Forest in Southern Kaeng Krachan
National Park

Pa-la-U is situated in Hua Hin district, Prachuap Khiri Khan Province. When
Kaeng Krachan National Park was first established on the 9" January 1981, Pa-La-U
was not a part of it yet. It was a conservation forest. However, in 1984, Kaeng
Krachan National Park’s area was extended to 1,821,875 rai or 2,915 square
kilometers (TAT, 2000).
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1 Topography and vegetation

The complicated mountain ranges are main topography of Pa-la-U and 30
percent of the total areas belong to the plain. The forest is around 300-900 meter above
mean sea level, which involves mixed deciduous forest, dry deciduous forest, and
moist evergreen forest. Dry evergreen forest is found at the west ridge while mixed
deciduous forest is found at the East Ridge and moist evergreen forest covers in area
which 600 meters above mean sea level (TAT, 2000).

Pa-La-U has various kind of plant, for example, Somphong (Tetrameles nudiflora),
Yang (Dipterocarpus alatus), Takhian or iron wood (Hopea odoratta), Sai (Ficus
spp), etc (TAT, 2000).

2 Wildlife

Pa-La-U is considered as a habitat of diverse wild animals, for instance,
Malayan sun bear, leopard, common barking deer, sambar dear, common wild pig,
tiger, porcupine, common palm civet, dusky langur, white-handed gibbon, and stump-
tailed macaque. And several endangered species, such as Fea’s barking dear, guar,
Asian tapir, and serow, can be found in this habitat (TAT, 2000).

Several wild elephants also live in Pa-La-U. They search for food not only in the
agricultural farms but also along the Highway 3219 (TAT, 2000).

2.7.2 History and situation on human and elephant conflict (HEC) in Pa-
La-U Forest

Approximately 25 years ago, Pa-La-U Forest was cleared-felling by Tung
Chareon Thammai Company, which got permission on logging concession from the
government. In addition, following by the Highway No. 3219 was constructed from
Hua Hin through Pa-La-U Forest. Two kind of human activity were pressured wild

elephants have to escape into deep forest or clime up on the mountain (WFT, 1995).
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In 1968, people from Phetcha Buri and Prachuap Khiri Khan Provinces, Ban Lad and
Tha Yang Districts in Petcha Buri Province and Hua Hin, Pran Buri, and Kui Buri
Districts in Prachuap Khiri Khan Province, had been encroached into 2 sides of Pran
Buri River of Pa-La-U Forest, the southern part of Kaeng Krachan National Park
(Siam Post, 1995 and Srikrachang, 2003), and cultivated lemon or banana as dominant
crop at that time (Siam Post, 1995).

In 1977, 50,000 rai (80 km?) of royal sponsored cultivation project was introduced to
villager by giving 23 rai to each member to promote cotton, green grain and soya bean
plantation (Siam Post, 1995). The villages, which covered 2 sides of Pran Buri River,
have been excluded from the park (Srikrachang, 2003).

In 1978, the abundant forest was severe damaged due to growing cash crop, cotton

and cassava. It was continued to promote by businessmen to villagers (WFT, 1995).

On 20t April 1983, Kaeng Krachan National Park was announced the area as a
National Park. Finally, on 27t December 1984, the Park and the extended area are

officially declared as the 28th National Park in Thailand (TAT, 2000).

In 1983-1984, approximately 15,000 rai of forest in the North of Royal project had
been encroached by people from Ban Lad and Tha Yang Districts, Phetcha Buri
Province. Finally, Ban Huai Soke had established in that area, lemon and pineapple

were still dominant cash crops (Siam Post, 1995).

In 1987, dwelling place and agricultural farm had been bought or rented by
businessmen from several places, for instance Tha Yang District, Phetcha Buri
Province and Pran Buri, Sam Roiyod, and Kui Buri Districts in Prachuap Khiri Khan
Province, in addition businessmen encouraged local villagers to cultivate pineapple
(Siam Post, 1995).
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In 1988, the large area of forest had been encroached by local villagers to cultivate
pineapple for commercial purpose, in addition several pineapple factories had been
constructed (Siam Post, 1995 and WFT, 1995).

Before 1990, basically, during the dry season, wild elephants followed seasonal
migration route from the middle of park (Hkao Sam Yod Forest) to Huai Soke, Hup
Tao Valley, Huai Khrai Forest, and Huai Phung Forest in South and again went back

in middle of park during the rainy season (WFT, 1995).

But after 1991, wild elephant could not go back to middle of park when the rain was
coming because of the encroachments by both the expansion of crops and human
settlement had been increased, especially in the North, East and West of Pran Buri
River. This caused forest on the right side of Pran Buri River separated from the main
forest. Especially, Ban Huai Soke Village had been settled down across the main
migration route of wild elephant, which use to move up to forest in the North. Wild
elephant had been obstructed and pressured to live in Pa-La-U Forest, an area of about
250 km?2 or 160,000 rai due that they cannot move up to the North and the West (WFT,
1995; Srikrachang, 2003).

In April 1991, 5 wild elephants came out from the western park of the right side of the
forest to eat pineapple at Ban Pa Deng Village (Siam Post, 1995; Srikrachang, 2003)
and after 1991, wild elephants, the larger groups, came out every year and invaded the
cropland until the wet season (Srikrachang, 2003).

In 1992, 22 wild elephants invaded pineapple farms, 100-200 rai, at Ban Chaloem
Phra Kiat Pattana (Siam Post, 1995) and in April, same year, Wild elephant,
1 individual, was killed by villager (WFT, 1995).

In 1993, 38 wild elephants invaded 600 rai of pineapple plantation at Ban Thung Kra
Thing Village. 1 individual was shot at Hup Pla Kang Valley (Siam Post, 1995) and
killed another 1 individual at Ban Huai Soke Village (WFT, 1995).
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June 1994, 72 wild elephants invaded 2,000 rai of pineapple and banana plantations
(Siam Post, 1995. and WFT, 1997).

May 1995, 40 wild elephants invaded 2000 rai of pineapple and lemon plantations
(Siam Post, 1995 and WFT, 1995).

Between 1992-1995, croplands were invaded by 30-70 wild elephants (Srikrachang,
2003).

June 1996, 30 wild elephants came out the forest to invade pineapple and other crops
(WFT, 1997).

In 2002, Approximately 80-100 wild elephants were stuck in 250 km?2 (160,000 rai) of
Pa-La-U Forest, due to they cannot move up to the North and the West. They again

came out to forage in croplands such as pineapple, banana, and mango.

It could be conclude that between 1992-2002, 9 wild elephants were killed due to crop
defense. They usually drank water in the reservoir and artificial ponds, ate salt licks,
maturate pineapple and tramped the plantation in cropland which adjacent the park
boundary (Srikrachang, 2003).
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Southern Kaeng Krachan National Park
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Figure 2.4 Research areas in Pa-La-U, 250 km2, in Southern Kaeng Krachan
National Park.

Source: Srikrachang (2003)
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The conflict between human and elephants have occurred in 2 Districts that is Pa Deng
Tai Sub-district, Kaeng Krachan District in Phetcha Buri Province and Huai Sat Yali,
Hua Hin Sub-districts in Prachuab Kiri Khan Province (TEI, 2004) which covered an
area of about 250 km2 (Srikrachang, 2003) and the raid areas were in the following

villages

(a) Huai Hup Tao, Hua Hin District.

(b) Moo 2, Ban Chaloem Phra Kiat Pattana, Hua Hin District.
(c) Moo 3, Ban Pa Deng Village, Kaeng Krachan District.

(d) Moo 6, Ban Pa Deng Tai Village, Kaeng Krachan District.
(e) Moo 7, Ban Huai Sat Yai Village, Kaeng Krachan District.
(f) Ban Huai Pueng Village, Hua Hin District.

Usually, crop raiding occurred in some nights during the dry season, December-April,
and the first wet season, May-July. Wild elephants ate ripen fruits, basal leave and
tramped the crop. And minimum frequency damage is the raining season, August-
November (Srikrachang, 2003).

The farmer attempted to prevent by using several method, such as maintaining station
at the margin of fields, setting fire around plantation to reduce conflict but usually fail
and some person have been killed. These methods have less potential to prevent wild
elephant due to they could avoided from risky areas. Then wild elephants visited crop
yields to eat not only large food patch of grasses and pineapples but also water sources
(Srikrachang, 2003). Wild elephant cannot coexist where the land use is for agriculture
or where agricultural activities lie in the path of traditional elephant migration routes
(WAR, 2002).
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CHEPTER 111
METHODOLOGY

3.1. Data collection and review

3.1.1 Collecting secondary data

Collecting the secondary data from several resources involve wild elephant
ecology and associate on encounter with human over the global, in the region and
finally, concentrate in study area. Gathering secondary data was operated in January to
February, 2005.

3.1.2 Pre-survey

Pre-survey is an important and has to carry out a detailed prior to actual
research. It should aim to confirm information gathered about the area from published
source and furnish anything that is missing. Ground survey will also aid in planning
the logistic of the research operation to ensure that researcher will not have to deal

with any unpleasant surprises during the time of the census itself.

Pre-survey was made in March 2004, in southern of Kaeng Krachan National Park,
250 km2 of Pa-La-U forest. Researcher went to visit national park official, head
villager, explained about the purpose of research and working plan and asking for
local guide to bring researcher go inside the forest when research starting, and also

researcher went to the forest to observe on several nature trails.

During pre survey, researcher make personal communication interview with several
local people in difference ages to find out the village that has severe crop damaged by
wild elephant by asking 4 simple questions (1) what is the season which facing the
most impact from wild elephant? (2)What and where the village has most impacted
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from wild elephant? (3) How does the frequency of crop raiding occur? (4) What crops
are damaged?

The answer from local people have told same result that the problem has occurred in
dry season and the frequency of wild elephant came out the forest to crop yield was
between March to May which Ban Huai Sat Yai, Moo 7, has been facing a great
impacted from wild elephant. In addition, the result from personal communication
interview has told the same thing as Srikrachang, M. (2003) has recommended that
usually, crop raiding occurred in some nights during the dry season and first wet
season. In addition, Therefore, Research will be conducted in dry season from March
to May, 2005.

3.2 Site selection

Small forest, 250 km2, a part of Pa-La-U forest, in addition Pa —La-U forest
is located in Southern part of Kaeng krachan National park and it is situated in Hua
Hin district, Prachuap Kirikhan province and Kaeng Krachan district in Petchaburi

Province.

3.3 Field methods

3.3.1 Direct observation and recce sampling method (Reconnaissance

surveys) for wild elephant distribution and habitat utilization.

For the present and former areas of wild elephant distribution and their habitat
are identified. Basic idea of this study come from reccee sampling method that
is established in the research area and monitor in March to May, 2005.

According to method using is recce sampling method is carry out in this national park
following the method of Walsh, et al. (1999) and Walsh, et al. (2001). Recce sampling
is a recently developed method in which observers follow a nature path, e.g. forest

trail, watercourse, or ridge, of least resistance through the forest. In addition, the basic
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concept is the observation of dung pile distribution which all boli intact, fresh, moist,
with odour. In addition, the frequency with which come across evidence of elephant
presence from direct sight, feeding sign into wild elephants distribution, the method is
employed base on the wild elephants’ use of the habitat (Demeke, et al. 2000) with
associate 6 factors identifies each location: (1) habitat type, (2) vegetation food, (3)

water resources, (4) salt licks, (5) slope, and (6) human disturbance.

To observe their habitat utilization, direct observation of wild elephants are preferred
method of investigation to monitor wild elephant and its characteristic track, dropping
and feeding signs which wild elephant herds leave behind when passing through the
forest or grassland (Demeke, et al. 2000., and Shoshani, et al. 2004).

In crop vyield, researcher will be conducted in Uncle Yen’s farm due to his farm has
closed proximity forest edge and migration route of wild elephant. Unavoidable, his
farm has been facing severe crop damage from wild elephant. Pineapple and cassava

are dominant crops in his farm.

1 Method

1.1 Equipment:

» Topography map.
» GPS. 76 GARMIN, S/N: 80283171

» Binocular.

1.2 Operation

» Wild elephant distribution will also be indexed by
enumerating their dung. It will be done along nature trail
such as forest trail, riverbed, stream, and ridge.

» The total minimum distance covered while searching for

dung sign and their habitat utilization should be 5 km each
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day. This may be increased if it is possible to complete a
length in the time allotted.

Record every 15 minutes in 1:50,000 of topography map
with GPS coordinates along the nature trail.

Every wild elephants dung piles, as observer can see,
detected on nature trail are recorded and with appropriate
comments. A brief description of the topology and habitat
type, the locations of each elephant’s group, is to be
recorded for each sign on GPS coordinates. Using 6 factors
identifies each location: (1) forest type, (2) water resources,
(3) vegetation food (4) salt licks, (5) slope, and (6) human
disturbance (see appendix 1).

At the end of recce sampling in each day is recommended,
note the time, and the point at which the recce sampling

ends.

2. Data analysis

Recce sampling and direct observation as a tool to understand on (1) where do

they concentrate before come out the forest, (2) what is the significant factors

influence wild elephant come out the forest to crop yields, and (3) How does the

frequency of wild elephant has came out the forest?

Using descriptive analysis as a tool to recognize on wild elephant distribution and their

habitat utilization.

3.3.2 Vegetation preference verification through dung analysis.

Following basic idea of Srikrachang, M. (2005). Dung analysis as a tool to

recognize on what type of forage, natural food or crop, which wild elephant trend to

consume. The aim of method is to recognize on which kind of vegetation that wild
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elephant prefer to forage between natural food and crop yield. By identifies vegetation
food ratio, natural food and crop, in each dung from both forest and crop land.

Research will be conducted both in the forest which, researcher will be followed along
the same recce sampling as search for dung distribution and in crop land as 1 sample

site selection. And in crop yield, will be conducted in Uncle Yen’s farm

1. Method

> All dung pile group of unknown age that encountered
along the trail, as observer can see, are counted and measured the width of all dung
pile to calculate dung diameter to estimate age. In addition the age classes of elephants
are defined as in Wanghongsa, S. (2003). (see appendix 2 and 3)

> Identify all dung to known what type of food, natural
food or crop, which wild elephants forage in that area.

> Comparative by direct insight between natural food and
crops, in each dung encountered, in term of percentage that which type wild elephants

trend to forage.

2. Data analysis

Dung analysis as a tool to analyse on what is the type of vegetation food,
natural food or crop, which wild elephants have preferred to forage?
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CHAPTER IV
RESULTS AND DISCUSSION

4.1 Wild elephant distribution and their habitat utilization

The methods of investigation on wild elephant distribution and habitat
utilization were recce sampling method and direct observation. The study was
conducted in the small fragmented forest of 250 km2 comprising of secondary dry

evergreen forest and grassland.

The result of research during the dry season showed that several factors might
determine wild elephant distribution, but only few significant factors influenced wild
elephant distribution and their habitat utilization. These parameters can be categorised
into three groups (Table 4.1 and Figure 4.1) as follows.

4.1.1 Highest utilization area

4.1.2 Moderate utilization area

4.1.3 None utilization area

4.1.1 Highest utilization area

There were two significant factors i.e., forest type and water sources which

influenced on wild elephant distribution.

1) Selection of forest type

During the dry season, the distribution of wild elephant herds in small
fragmented forest was the highest in a particular area of two zones i.e., Uncle Yen
Mountain as a part of Ban Huai Sat Yai Forest and Hup Pla Kang Valley. Each zone
covered an area of approximately 4 kmz and 5 km2, respectively (Table 4.1 and Figure
4.1).
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The distribution level of wild elephants in small fragmented forest

&

02551 15 2°.235 3

LEVEL OF DISTRIBUTION

| None distribution
1 Ban Huai Sat Yai Forest I | Moderate distribution

2 Phu Sai - Hup Tao Valley : S Fa
3 Hup Pla Kang Valley - Highest distribution

Outside study area

Figure 4.1 The distribution level of wild elephant in a small fragmented forest of

Southern Kaeng Krachan National Park
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89%

OHighest distribution B Moderate distribution B Non distribution

Figure 4.2 The percentage of wild elephant distribution in study area.

1.1) Ban Huai Sat Yai Forest

During the dry season, wild elephants moved to the forest areas to avoid high
temperature and strong solar radiation in the daytime. Accessing into the forest shade
is important behavior of wild elephants (Mackay, 1973; Sukmasuang, 1993;
Srikrachang, 2003; Vinipornsawan, 2003). The forest canopy behind Uncle Yen
Mountain was closed with moist and shade. This forest condition which can be
considered as “resting room” appropriated for the herds to sleep in during the daytime.
Therefore even Uncle Yen Mountain did not have adequate water sources but it did
not far from permanent water of the Pran Buri River where wild elephant herds could

came out the forest to drink it.

The behavior of feeding pattern of wild elephant at Ban Hau Sat Yai Forest was
similar as Mackay (1973) and Srikrachang (2003) described on wild elephant behavior
at Ruhunu and Kui Buri National Park, respectively. The wild elephants usually came
out from the forest and visited croplands. The herds gathered together for several
hours before separated into several sub-groups. They ate ripen fruits and basal leaves
and tramped the plantation during traversing to reservoirs and to natural water sources

that were close to the park boundary from evening until dawn. Crop raiding, therefore,
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often occurred where the cropland close to the forest edge with high densities of wild
elephant herds. Then, they moved backed into the forest to take a rest and feed in the
shade of the forest inside the park to avoid high temperature in the open area during

daytime.

At Ban Huai Sat Yai Forest, everyday in the evening at around 6 p.m, the herds came
out from the forest edge by using migration route from both sides of Uncle Yen
Mountain and passing down to the Pran Buri River. In addition, the total length of
each migration route from forest edge to the Pran Buri River was about 1.5 km. The
herds visited the river at around 8 to 9 p.m. and came back to the forest around 5 a.m.
by using the same trail that they came out. They spent time to feed and bath outside
the forest around 11 hours per day. Feeding patterns in Ban Huai Sat Yai Forest and

Hup Pla Kang Valley were similar.

Generally, wild elephant herds were drove out by the crop owner when the herds tried
to feed the fruit in croplands along the Pran Buri River. Some herds crossed the Pran
Buri River to Ban Pa Daeng Village and moved directly to Ang Roon 4 Reservoir to
forage around this area for few months and then came back by the same trail to small
fragmented forest. The main crossing point of the Pran Buri River was situated at the
middle between the cropland of Uncle Tham and Uncle Plong, which vegetations were

grass and shrub and the river water was reasonably shallow.

1.2) Hup Pla Kang Valley

Hup Pla Kang Valley was the other location that was in need to be considered
for the distribution of wild elephant herds. The vegetations on the plain were grassland
and bamboo and the dry evergreen forest with bamboo was dominant on the hill.

The evidence of the distribution of wild elephant herds, such as resting room, feeding
sign, water hole, and fresh moist dung piles were encountered in different places of
valley (Figures 4.6 and 4.7). It was indicated that in the daytime, the herds and solitary

male wild elephants were attracted to come to live along Hup Pla Kang Stream under
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the shade of close canopy of secondary dry evergreen forest. And during the night they
distributed through out the valley from headwaters of the uphill downward to the
plain. In addition, they concentrated on the plain due to the availability of food, such

as grass, shrub, vine, and water sources.

For both Ban Huai Sat Yai Forest and Hup Pla kang Valley, some special
characteristics, such as resting room and rubbing tree which were suitable for wild

elephant distribution can be described as follows.

Resting room

Resting rooms usually occur at the intersection of two trails and are found
widespreadly. Generally, adult wild elephants rest in a standing position. Adult wild
elephants may rest either standing free or touching some objects such as rock or tree
(McKay, 1973).

S = e --_' 7 _.:.:_.'_' : '”.' _ = - N ‘,‘3}\.‘?".\ . L .l ~
Figure 4.3 Resting room in the forest behind Uncle Yen Mountain of Ban Huai Sat

Yai Forest.



Somphob Yongstar Results and Discussion/ 42

Figure 4.4 Resting room on the plain of Hup Pla Kang Valley.

Most of resting rooms in both Ban Huai Sat Yai Forest and Hup Pla Kang Valley,
were encountered along the migration route. The size of the large resting rooms was
about 20 to 30 m2. In addition, the ground of resting room was clean without any
vegetation and the roof was covered by close canopy to prevent wild elephants from
strong solar radiation. Resting room was cool and suitable for wild elephants to sleep

during the daytime.

Resting rooms of both Ban Huai Sat Yai Forest and Hup Pla Kang Valley (Figures 4.3
and 4.4) were encountered in several spots as wild elephants using during the daytime.
From the evidence of resting room, it was indicated that the herds were more

concentrated in Ban Huai Sat Yai Forest than Hup Pla Kang Valley.
Rubbing trees

Generally, after bathing with water, mud, or soil, wild elephants frequently rub
the body against some objects such as tree or rock. For rubbing, animal generally
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approaches the tree frontally and commences to rub the forehead and trunk base
against the stem of the tree. Then, rubbing the sides of the head and the neck, followed
by rubbing of the sides of the body and lastly the rump and perineum. In addition, if
the tree has a low branch or if a rock is used rather than a tree, the wild elephant will
also rub the shin (McKay, 1973).

Figure 4.5 Rubbing tree and gash marks by tusk in Ban Huai Sat Forest.

At Ban Huai Sat Yai Forest, several trees were found with evidence on using by wild
elephant for rubbing (Figure 4.5) but less trees with evidence in Hup Pla Kang Valley.
The rubbing trees were usually encountered adjacent to the forest edge and some
distributed inside the forest. The evidence of the rubbing trees can also be found in the
forest behind Uncle Yen Mountain and near Uncle Yen’s croplands.
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2) The selection of water sources

One of the environmental factors influencing the wild elephant distribution is
the presence of free water. Each habitat range of the herds contains at least one river
system, which influences the movement pattern of the herds by attracting them to feed
at the proximity the water sources (Mackay, 1973; Easa, 1992; Sukmasuang, 1993;
Srikrachang, 2003; Vinipornsawan, 2003). Each elephant needs to drink water 150 to
200 litters per day (WFT, 1997). In addition, the water is not only for drinking but also
for taking a bath to relief the heat and it is found that in general wild elephants take a
bath during the hours of darkness (Eisenberg and Lockhart, 1972; Mackay, 1973;
Srikrachang, 2003; Wanghongsa, 2003).

During the dry season, there were three main water sources i.e., Pran Buri River, Ta
Mao Yai and Ta Mao Noi Reservoirs and the Hup Pla Kang Stream available while
another sources were dry. In addition, only the Pran Buri River and Hup Pla Kang
Stream were attracted the wild elephant herds to come to drink and bath once a day

and feeding not far away from the water sources.

Regarding to Ban Huai Sat Yai Forest, both main stream and tributaries in forest were
dry except the Pran Buri River, which flows freely crossing Ban Huai Sat Yai Village.
It was only main water source attracting the herds to come out from the forest to drink
water. The Pran Buri River was surrounded by several communities and croplands. In

addition, local people also used water from the Pran Buri River for their croplands.

In Hup Pla Kang Valley, almost all streams and tributaries were dry except some
water holes distributed in several spots in the main stream from the top of the hill
through the low land. The evidence of wild elephant distribution in the Hup Pla Kang
Valley indicated that the herds gathered on the plain and foraged along the Hup Pla
Kang Stream. In addition, even the stream did not have adequate water but the herds
and solitary male were able to seek water from dry streambed.
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Figure 4.6 The distribution of water holes was spreaded throughout Hup Pla Kang

Stream.
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Figure 4.7 The hole dug in dry streambed by wild elephant seeking water.
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During the dry season, when the streambeds are dry, wild elephants frequently use
their forefeet to kick forward and backward and they subsequently remove sand from
the streambed with their trunk. Thus, this creates a small depression into which the
ground water will seep up to the holes dug (Mackay, 1973). At least six water holes

and two digging holes were found in Hup Pla Kang Stream.

When the wild elephant herds visited small holes with very little grassland in the near
surroundings, the herds may spend only one evening or at most two and then they
moved on to a neighboring water hole. Thus, there is a shifting or rotation from one
small water hole to the next ones. This is the movement pattern during the drought
period (Mackay, 1973).

Behavior of wild elephants on water drinking observed from the study can be

described as the followings:

Firstly, wild elephants in Hup Pla Kang Valley did not drink directly from water hole
despite water was not dirty. They trended to dig the sand at streambed besides water
hole then drank water that filtered from water hole to small hole dug by them (Figures
4.6 and 4.7). It might be explained that wild elephants have to prevent themselves
from some parasites or insects that lived in stagnant water hole. When the water
filtered from the water hole to small hole, the parasites and insects remained in the

water hole (Wanghongsa, personal communication).

Secondly, wild elephant herds were not found in Ta Mao Yai and Ta Mao Noi
Valleys, even they have adequate water sources from both Ta Mao Yai and Ta Mao
Noi reservoirs. They trended to avoid and gather together nearby Ban Huai Sat Yai
Forest. This is because the water in both reservoirs were rather shallow and stagnant,
when comparing to the running water in the Pran Buri River (Figure 4.11). Wild
elephants need to drink clean and fresh water rather than dirty water (Wanghongsa,

personal communication).
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It could be concluded that during the dry season, wild elephant herds at Ban Huai Sat
Yai Forest and Hup Pla Kang Valley were relatively close to water sources. The herds
were attracted to move for water and to drink and to bath during the night and to come

back early in the morning to the forest.

3) Human disturbance

Srikrachang and Sukmasuang (1996) suggested that the wild elephant herds
will gather in a big group if the forest area was appropriate for them for instance,
without human disturbance, the availability of food and water. But they will divide
into sub-groups if the condition is not appropriate for them.

The result of the research found that the forest area of Uncle Yen Mountain was
suitable for the herds gathering because the area did not have any disturbance from

human activities.

4.1.2 Moderate utilization area

Three significant factors i.e., forest type, water sources and human disturbance

influencing on wild elephant distribution as described below.

1) Selection of forest type

The solitary males were observed not in association with female and the home
range of them was smaller than that of the herds. In addition, the home range of
solitary males overlaps quite extensively and in many cases completely (Mackay,
1973). In correlation with this, most solitary males were found in moderate utilization
area and were observed very rare. The result showed that solitary males existed in
different parts of forest which can be divided into three main groups (Table 4.1 and
Figure 4.1).
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1.1) A part of Ban Huai Sat Yai Forest covered an area of about 2 km?2,

1.2) Hup Phu Sai-Hup Tao Valley covered an area of about 16 km2. There are
two forest types which are mix deciduous and dry evergreen forests in Hup Phu Sai

Valley and dry evergreen forest in Hup Tao Valley.

The forests of a part of Ban Huai Sat Yai Forest and Hup Phu Sai-Hup Tao Valley
were dry and open canopy which introduced the strong solar radiation to the ground
and high temperature was high. The solitary males were usually found more
concentrated in Hup Tao Valley than the part of Ban Huai Sat Yai Forest. This is due
that some parts of forest were dense and close canopy and also had Phu Sai Reservoir

and several water spots distributing along Huai Song Tabaek Creek.

Some solitary males followed the main migration route and crossed from Hup Phu
Sai-Hup Tao Valley to Hup Pla Kang (Figure 4.8). They might remain in Hup Pla

Kang Valley for a few days before they came back using the same way.

1.3) The upland of Hup Pla Kang Valley covered an area of about 2 km2. The
dry evergreen forest with moist and shade under close canopy was found in the area.

This is also appropriate for the solitary males to exist. Few water spots were found.
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Figure 4.8 The main migration route across from Hup Tao Valley to Hup Pla Kang

valley.

2) The selection of water sources

During the drought period, the habitat utilizations of solitary males generally
accompany with the availability of water sources (Mackay, 1973). In addition, they
feed within the distance of 5 km from water sources because they need to drink water
for 1.3 times per day (Wanghongsa, 2003). Most water sources in Ban Huai Sat Yai
Forest and Phu Sai-Hup Tao Valley were dry but however the solitary males at Ban
Huai Sat Yai Forest were able to join with the herd to visit the Pran Buri River. These
solitary males were also able to drink water at Phu Sai Reservoir and water holes in
Huai Song Tabaek Creek.

Water sources at Hup Pla Kang Stream distributing along the stream from the upland

to the plain were easily visited by the solitary males.
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3) Human disturbance

During the dry season, the encroachment of human activities was occurred in

study areas as described below.

3.1) lllegal tree cutting

Afzelia xylocarpa Craib (Makhamomg as a local name) is the commercial
wood with high price in the market. Makhamomg wood was cut down in the area of
Hup Phu Sai, which was not far from a forest ranger unit. In addition, the old evidence
of solitary males was found in the area as the presence of illegal logging (Figure 4.9).
This activity pressured wild elephants to escape to another parts of forest.

PR % AR
Figure 4.9 Illegal logging in Hup Phu Sai.
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4.1.3 None utilization area

None utilization area was found as a largest part in the study area.

1) The selection of forest type

The areas of Ban Pang Mai, Ban Khao Laem, Ta Mao Yai and Ta Mao Noi
Reservoir, Hup Tao and Hup Kra Thing were found old evidence of wild elephant

distribution.

2) The selection of water sources

Mckay (1973) suggested that the animals prefer to drink water, which is clear
and non saline at least once a day. The water in Ta Mao Yai and Ta Mao Noi
reservoirs was shallow and rather dirty. This was not appropriate for wild elephants to
drink (Figure 4.10-4.11).

3) Human disturbance

The human activities on the area can be identified into three categories as
described below

3.1) Wild flora smuggling

It was found that in Huai Yee Pun Stream, which was not far from the forest
ranger unit Holttum's Staghorn-fern, a scientific name as Platycerium holttumii
Hennipm, was stolen from the forest and prepared to send outside by hiding it in a
drainage ditch adjacent to the main road (Hua Hin-Pa La U Road) (Figure 4.13).

The old evidence of solitary male distribution was found in the area surrounding the
Huai Yee Pun Stream. It might indicate that the solitary males used to live in this area

but the illegal human activities disturbed and forced them to leave the area.
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Figure 4.11 Water was shallowed in both Ta Mao Yai and Ta Mao Noi reserviors
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Figure 4.12 Wild flora was stolen from the forest, nearby Pa La U — Hua Hin Road.
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3.2) Elephant-vehicle collision

During 1990 to 2002, five wild elephants were hit by trucks. The incidents
occurred mainly in Kaeng Krachan National Park and Khao Ang Runai Wildlife
Sanctuary. In Kaeng Krachan National Park, the incidents usually occurred nearby the
road and one individual was killed in 1996. For the second incident, a calf was hit by a
truck in February 16, 2000. As a consequence, the rangers found it lay dead in the
forest on 18 March 2000. The problem occurred because local people usually left large
piles of pineapple near the Pa La U-Hua Hin Road (Figure 4.13) to feed wild elephants
(Srikrachang, 2003). The reasons for leaving the pineapple might be that the size of
pineapple was not suitable for pineapple factories or the local people wanted to feed
wild elephants. Consequently, the piles of pineapple attracted wild elephants to come
to eat the fruits which were left close to the main road. Inevitably, Srikrachang (2003)
described that local people hit wild elephants during their journey on the road and wild

elephants died by truck collision.

= 7 5 1 B ey
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Figure 4.13 Pineapples were left beside Pa La U-Hua Hin Road.
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3.3) Making artificial salt licks without scientific base

Khobkhet (1977) and Supmee (1986) described that it is not suitable to put
only marine salts in saltlicks but it should be better to create saltlicks which are similar
to the natural ones. The wildlife preferred to eat the artificial saltlicks with a ratio of
soil, bone meal and salts as 20-40 : 2-1. The ratio contained the similar properties as
natural saltlicks and at least 15 elements must be added in the artificial saltlicks such
as Ca, P, K, Na, Cl, Mg, and S (Supmee, 1986).

During the study, one artificial saltlick was found between the forest edge and Pa La U
Road (Figure 4.14). This artificial saltlick was created without understanding on
scientific base, because of there were found only sodium chloride (NaCl) on the

ground which is totally not suitable for wildlife.

Figure 4.14 The marine salt was put on the saltlicks without knowledge.
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3.4) Livestock grazing and fishing

Livestock grazing and fishing were the human activities found around Ta Mao
Yai and Ta Mao Noi Reservoirs and the activities had an effect on wild elephant

distribution as described below.

3.4.1) Livestock grazing

Domestic goats and cows grazed around the edge of the Ta Mao Yai and Tao
Mao Noi Reservoirs (Figure 4.15). During the daytime, the goat’s owner freed his
livestock from the cage to forage around the reservoir edge and the goat came back to
the cage before sunset. By the way, the cow’s owner never looked after his livestock.
The cow’s owner let them graze freely and slept on the reservoir edge without any
cage. The cattle distributed throughout the reservoir edge and this might cause the
diseases spreading out to wild elephants in the forest. In addition, Panicker (1990)
explained about diseases that spreaded out to wild elephants in Kerala and other
Southern states. The wild elephants suffered from both specific diseases such as
Anthrax or parasitic diseases and non-specific diseases which infected on colon and

heat stroke.
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Figure 4.15 Livestock on the bank of Ta Mao Yai Reservoir
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3.4.2) Fishing

Every early morning and evening, local people spent time at least 4 hours each
day to fish at Ta Mao Yai and Tao Mao Noi reservoirs (Figure 4.16). Some fishing
areas were the wild elephant trail therefore this human activity obstructed wild

elephants to pass down to drink the water (Uncle Phun, personal communication).

Figure 4.16 Fishing activity in Ta Mao Yai Reservoir.
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3.5) Death of wild elephant

There were two wild elephants died in Hup Kra Thing Valley. However no
strong evidence on the causes of death was investigated (Figure 4.17). One wild
elephant died during the end of October 2004. As expansion of agricultural
encroachment that generated more human-elephant conflict in and around the parks.
This may lead to a resumption of large-scale elephant catching or to possibly direct
wild elephants killing by farmers. In addition, some evidences suggested that the wild
elephants had been targeted for their ivories and other body parts in recent years or
killed in crop raiding (Hedges et al., 2004). Poaching and other causes of death of wild
elephants were unlikely to be acceptable any more (Srikrachang, 2003).

In general, human-elephant conflict in Thailand has not been any serious problem
because under the strict law enforcement of Wild Animal Reservation and Protection
Act and National Park Act, local people in rural communities in Thailand have been
limited to access into Wildlife Sanctuary and National Park (Srikrachang, 2003)



Somphob Yongstar Results and Discussion/ 60

R s

Figure 4.17 A wild elephant died in Hup Kra Thing Vally.
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4.2 Verification on vegetation preference for wild elephants to come out from the

forest

During the study period, 149 dung piles were found in the small fragmented
forest. It can be classified into two groups as the first group of 137 dung piles and the
second one of 12 dung piles in the forest and in Uncle Yen’s cropland (Table 4.2). The
result has showed that wild elephant herds in small fragmented forest gathered more to
forage in two areas i.e., Ban Huai Sat Yai Forest and Hup Pla Kang Valley. The herds
preferred fresh and newly sprout of shrub, twigs, leaves which can be found in Ban

Huai Sat Yai Forest and Hup Pla Kang Valley.

The result of dung analysis showed that the vegetations found in Ban Huai Sat Yai
Forest played the very important role as a source of food for wild elephants rather than
the fruit in croplands. From the dung analysis of the samples found in Ban Huai Sat
Yai Forest, the natural food from Ban Huai Sat Yai Forest and fruits from Uncle Yen’s
cropland were found in all fresh dung piles of the wild elephant herds. However it was
interesting to found that the percentage of the natural food and fruit were 80.48 and
19.52, respectively. Similar result of dung piles from sampling point of Uncle Yen’s
cropland showed 81.82% of natural food and 18.18% of fruit in cropland (Figure
4.19). Therefore, it can be concluded that the natural food was more attractive to wild
elephants than fruit in cropland and the composition of the dung pile was about 80%
of the natural food and 20% of fruits in cropland. In addtion wild elephants preferred
to feed on shrub and twigs in Huai Sat Yai Forest and on grass and bamboo in Hup Pla
Kang Valley (Figure 4.20).

In Hup Pla Kang Valley, grassland was widespread and abundance on the plain
throughout the year. Herbaceous plants such as grasses and bamboo were dominant as
the natural food for wild elephants in Hup Pla Kang Valley. It can be verified in all
dung piles which consisted of only grasses and almost nothing else. Obviously, wild
elephants preferred to feed on grassland in lowland near the stream rather than on the
hill covered by forest.
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Figure 4.18 Uncle Yen cropland, as a sampling site, was situated between

migration route

Table 4.2 The amount of dung piles in each area of forest

Dung distribution in the forest Amount of dung pile
1. Huai Sat Yai Forest 61
2. Ta Mao Yai and Ta Mao Noi Valley 6
3. Phu Sai and Hup Tao valley 6
4. Hup Pla Kang Valley 64

Total 137

Dung distribution in sampling Amount of dung pile
cropland
1. Uncle Yen’s cropland 12
Total dung piles 149
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Percentage of food vegetation

100
100- 95

O Natural food
@ Crop

Huai Sat Yai Ta Mao Yai Phu Saiand Hup Pla Uncle Yen
Forest and TaMao Hup Tao  Kang Valley cropland
Noi Valley Valley

Figure 4.19 The percentage of food vegetation of each study area.

80%

20%

O Natural food @ Crop

Figure 4.20 The percentage of food vegetation from the whole study area
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4.3 Population structure of wild elephants

The population structure was verified based on dung pile diameter. The age
class was estimated from each dung pile founding the forest and cropland and the

result is showed in Table 4.3.

Table 4.3 The population structure of wild elephant verified by dung diameter

Age class The amount of dung piles
(Year)
Juvenile (<1)
1
Calve (1-5)
12
Sub-adult (5-15)
45
Adult (>15)
91
Total 149

From the 149 dung piles found in the forest and cropland, roughly four age
classes were identified. Fortunately there was only one dung pile representing the
juvenile class. In conclusion, the analysis of dung diameters showed 61% for adult
class, 30% for sub-adult class, 8% for calve class, and 1% for juvenile class (Figures
4.21 and 4.22).
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Figure 4.21 The population structure of elephant age class from dung piles in each

study area
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Figure 4.22 The percentage of amount of dung piles in each age class

65
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The result showed that the population structure of wild elephant herds at Ban Huai Sat
Yai Forest and Hup Pla Kang Valley were more complex and almost covered age class
than another places. It was emphasized that both areas of Ban Huai Sat Yai Forest and

Hup Pla Kang Valley were appropriated for the wild elephant herds to exist.

It also might be indicated that both areas of Ban Huai Sat Yai Forest and Hup Pla
Kang Valley have high quantities of food plants available and being free from

poaching that brought wild elephants came to concentrate in the sustainable stage.

4.4 Factors influencing on wild elephant distribution and attraction to come out

from the forest

Wild elephants were found more in Ban Huai Sat Yai Forest and Hup Pla Kang
Valley than the other study areas. Some important factors that influenced on them as

summarized below

1) Water sources

The natural food was not the main reason or important factor that drived wild
elephants to come out from the forest to cropland. Wild elephants need to drink clean
water from the Pran Buri River at Ban Huai Sat Yai Forest and water holes in the Hup
Pla Kand Stream. It can be concluded that water source was the important factor for
wild elephant to survive during the dry season.

Wild elephant herds in small fragmented forest gathered intensively to forage in two
main areas i.e., Ban Huai Sat Yai and Hup Pla Kang Valley because it was only a short
distance from the two areas to water sources of the Pran Buri River or Hup Pla Kang

Stream. The water sources were found as the water spots along the stream.

In Ban Huai Sat Yai Forest, wild elephants came out from the forest edge during the
night to drink water in the Pran Buri River and to feed in the same area that was not
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far from the river. The herds have to cross the cropland situated between the forest
edge and the Pran Buri River before visiting the river. According to behavior of wild
elephants, they usually feed along migration route and this does not mean that they do

not have adequate natural food in the forest.

From dung analysis for the whole study areas, it was indicated that wild elephant herds
have adequate natural food to survive during the dry season. The compositions of most
dung piles found were more natural food vegetation rather than fruit and the
percentages of about 80 for the natural food vegetation and 20% for fruit were

obtained from the study.

2) Shade

The shade was considered as an important factor on driving 30 wild elephants
from Ta Mao Yai and Ta Mao Noi Valley to stay at Uncle Yen’s cropland as a part of
Ban Huai Sat Yai Forest.

The same forest type of Ban Huai Sat Yai Forest and Ta Mao Yai and Ta Mao Noi
Valley was secondary dry evergreen forest. The size of Ta Mao Yai and Ta Mao Noi
Forest was larger than that of Ban Huai Sat Yai Forest. In addition Ta Mao Yai and Ta
Mao Noi Valley had adequate water sources from the reservoirs. It might be sugested
that the forests were appropriate for and secured wild elephant herds to survive during
the dry season. But actually, the herds tended to exile from Ta Mao Yai and Ta Mao
Noi Valley and came to stay at Uncle Yen Mountain as apart of Ban Huai Sat Yai

Forest.

The forests of Ta Mao Yai and Ta Mao Noi Valley were open canopy which did not
protect the strong radiation directly to the ground therefore high temperature
maintained throughout Ta Mao Yai and Ta Mao Noi Valley. The situation was not
appropriated for wild elephant herds to exist. In addition, they need to avoid by
entering some forest parts such as Uncle Yen Mountain. Because of the forest area at

Uncle Yen Mountain was appropriate for wild elephant herds because the forest
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canopy was dense and close that created the shade and humidity. Wild elephant herds
were able to stay during the daytime until evening. The herds came out from the forest

and came directly to the Pran Buri River to drink water.

In Hup Pla Kang Valley during the daytime wild elephants gathered in the forest along
Hup Pla Kang Stream because the forest canopy was also dense and close that created
the shade and humidity. This was appropriate for wild elephants to stay during the dry

season.
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CHAPTER V
CONCLUSION AND RECOMMENDATIONS

5.1 Conclusions

Basically, there are several factors that have been influencing on wild elephant
distribution such as the forest type, vegetation food, water sources, and human
disturbance. But from the study during the dry season, the most important factors in

small fragmented forest were the availability of water sources and shading.

5.1.1 The gathering of wild elephants at the forest edge

The forest of the study area was secondary dry evergreen forest with open
canopy which created high temperature due to the direct solar radiation into the
ground during the day. The high temperature drove wild elephant herds to leave to
another part of forest. The forest area at Uncle Yen Mountain, a part of Ban Huai Sat
Yai Forest and the forest area along Hup Pla Kang Stream were appropriate for wild
elephants to stay. The forest characteristics of the two areas were dense and close
canopy which created shade and humidity which were appropriate for wild elephant to
stay during the dry season. Wild elephants can sleep in resting room during the

daytime under the shade and low temperature from humidity.

It can be concluded that shade is one of the most significant factors influencing on

wild elephant distribution in the forest during the long period of the dry season.

5.1.2 Factors attracting wild elephant to come out from the forest

The availability of large quantities of water sources of the Pran Buri River and several

water spots in Hup Pla Kang Stream were the important factors that attracted wild
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elephants in a small fragmented forest to gather in Ban Huai Sat Yai Forest and Hup
Pla Kang Valley.

The fruits on the croplands were believed to attract the wild elephants to come out
from the forest but the results from the study using dung analysis showed that the wild
elephants preferred to eat the natural food rather than the fruits on the croplands. The
incidence of severe crops damaged was found in the areas that the wild elephant herds
had to pass on the way to water sources. These croplands were situated between the
forest edge and the river.

5.2 Recommendations

The following recommendations were based on what we have learned so far

from the present study and aim to improve the measure of wild elephant conservation.
5.2.1 Recommendation for further study
1) The present study conducted only during the dry season from March to May.
Data collection was not sufficient to reveal the real situation of wild elephants in the

small fragmented forest. The study on the rainy season is recommended.

2) The scientific research has to be conducted on the ecology and behavior of

wild elephant is the urgent topic that should be conducted immediately and regularly.
5.2.2 Habitat improvement
The access of wild elephant herds on habitat utilization is less due to the

condition of livestock grazing, illegal woodcutting, or even other human activities in

the forest. The suggestions on reduction of the activities were as follows.
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Forest fires, livestock grazing and all kind of illegal human activities in the small
fragmented forest should be controlled or reduced especially the control of domestic
animals might spread out some diseases to wildlife.

According to wild elephant management plan, the protection of wild elephant habitat
and migration routes are need to be considered as the sustainable way to maintain wild
elephant distribution in the forest without disturbance. Research should be conducted
on wild elephant habitat and use by population to prepare for habitat management

planning.

5.2.3 Community participation

Government policies usually exclude local community participation on wildlife
protection. Currently, in several protected areas, there are some negative attitudes to
wildlife authorities due to lack of communication. Local community has the right to
participate and share local knowledge on wildlife management. The collaboration
between local community and government is sustainable way for wildlife protection.
Also the collaboration within the local communities is very important. They can
develop appropriate plans such as land use plans of their villages, establishment of
self-help groups, provision of technical assistance, and opportunity for sharing the best
practices among the communities. Owing to human-elephant conflict, it is important to
build the capacity of local people to protect their own property because the
government does not have the capability to protect people’s life and property
(IUCN/SSC, 2005).

5.2.4 Promotion on public participation

Finally, in term of wild elephant management plan; it is not possible to solve

the problem without participation of all stakeholders such as government sector,

private sector especially urban middle classes.
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Moreover, Medias have directly responsibility to create awareness among all sectors to
concern the problem, by providing information on the development of government

policy and private sector, which cause trouble on human elephant conflict.
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APPENDIX A: Dung analysis method

Method procedure
1. All dung pile group of unknown age that encountered along the trail, are counted
and measured the width of all dung pile to calculate dung diameter to estimate age.



Fac. Of Grad. Studies, Mahidol Univ. M.Sc. (Natural Resources Management) / 81

APPENDIX A: Dung analysis method (Contd.)

Method procedure (Cont.)

2. ldentify all dung to known what type of food, natural food or crop, which wild
elephants forage in that area.

3. Comparative by direct insight between natural food and crops, in each dung

encountered, in term of percentage that which type wild elephants trend to forage.
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APPENDIX B: The age estimation base on dung diameter.

Age class Age Dung diameter | Front foot Shoulder
(years) (cm.) diameter height (cm.)
(cm.)
Calves <1 0-6.65 0-20.36 0-128.00
Juveniles 1-5 6.65-10.04 20.36-28.64 128.00-180.00
Sub-adults | 5-15 10.04-13.29 28.64-33.89 180.00-217.00
Adults >15-70 >13.29 >33.89 >217.00

Source: Wanghongsa (2003)
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APPENDIX C: Data sheet on dung pile distribution at Ban Huai Sat

Yali Forest.

Location: Forest edge

Forest type: Dry Evergreen forest

Name of observation: Somphob yongstar

Date: 18 April 2005

Starting Time: 9.00 am.
Finishing Time: 4.00 pm.

Season: Dry season Sheet No: 1
GPS Total count | Dung pile | Characteristic | Characteristic | Remark
location | of dung size (cm) | of water of mineral

pile resource resource

47 P0559663 5 08.80 Dry
1396707

47 P0559663 9 12.00 Dry
1396707

47 P0559651 5 08.00 Dry
1396686

47 P0559651 7 14.50 . .
1396686

47 P0559651 5 14.00 --- ---
1396686

47 P0559420 7 19.50 --- ---
396376

47 P0559426 7 06.50 --- ---
1396381

47 P0559435 9 10.60 L -
1396441

47 P0559467 7 13.80 --- ---
1396419

47 P0559462 8 11.50 --- ---
1396422

47 P0559396 6 11.60 --- --
1396451

47 P0559333 7 10.00 --- ---
1396477

47 P0559124 5 12.50 --- ---
1396476

47 P0559026 5 12.30 --- --

1396331
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APPENDIX C: Data sheet on dung pile distribution at Ban Huai Sat
Yai Forest (Contd.)

Location: Forest edge

Name of observation: Somphob yongstar

Forest type: Dry Evergreen forest

Date: 18 April 2005
Starting Time: 9.00 am.
Finishing Time: 4.00 pm.

Season: Dry season Sheet No: 2
GPS Total count | Dung pile | Characteristic | Characteristic | Remark
location | of dung size (cm) | of water of mineral

pile resource resource

47 P0559049 5 07.50 - -
1396326

47 P0559053 5 12.70 — i
1396310

47 P0559198 5 13.80 - -
1396223

47 P0559520 7 12.30 -5 —
1396374

47 P0559558 8 11.50 1 B
1395365

47 P0559547 7 14.50 == —
1395288

No respond 7 17.30 = 7

47 P0559384 6 13.50 L -
1395288

No respond 7 17.30 --- —

47 P0559384 6 13.50 - —
1395288

47 P0559325 9 10.10 -- --
1395285

47 P0559316 6 15.50 - ---
1395330

47 P0559236 6 10.00 - -
1395230

47 P0559177 8 13.40

1395178
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APPENDIX C: Data sheet on dung pile distribution at Ban Huai Sat
Yai Forest (Contd.)

Location: Forest edge

Forest type: Dry Evergreen forest

Name of observation: Somphob yongstar

Date: 18 April 2005
Starting Time: 9.00 am.
Finishing Time: 4.00 pm.

1395229

Season: Dry season Sheet No: 3
GPS Total count | Dung pile | Characteristic | Characteristic | Remark
location | of dung size (cm) | of water of mineral

R resource resource

47 P0559177 10 13.60
1395178

47 P0559111 8 11.70
1395202

47 P0559081 7 09.00
1395234

47 P0559084 9 16.50
1395229

47 P0559084 10 12.5
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APPENDIX C: Data sheet on dung pile distribution at Ban Huai Sat
Yai Forest (Contd.)

Location: Forest edge

Forest type: Dry Evergreen forest

Name of observation: Somphob yongstar

Date: 18 April 2005
Starting Time: 9.00 am.
Finishing Time: 4.00 pm.

1395229

Season: Dry season Sheet No: 3
GPS Total count | Dung pile | Characteristic | Characteristic | Remark
location | of dung size (cm) | of water of mineral

R resource resource

47 P0559177 10 13.60
1395178

47 P0559111 8 11.70
1395202

47 P0559081 7 09.00
1395234

47 P0559084 9 16.50
1395229

47 P0559084 10 12.5
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APPENDIX C: Data sheet on dung pile distribution at Ban Huai Sat
Yai Village (Contd.)

Name of observation: Somphob yongstar
Location: Uncle Yen’s pineapple farm

Forest type: Dry Evergreen forest

Date: 18 April 2005
Starting Time: 9.00 am.
Finishing Time: 4.00 pm.

1396053

Season: Dry season Sheet No: 1
GPS Total count | Dung pile | Characteristic | Characteristic | Remark
location | of dung size (cm) | of water of mineral

pile resource resource

47 P0559591 10 08.50
1396632

47 P0559420 7 19.50 - L
1396376

47 P0559426 7 06.50 L L
1396381

47 P0559435 9 10.60 -- ---
1396441

47 P0559467 U 13.80
1396419

47 P0559462 8 11.50 --- ---
1396422

47 P0559396 6 11.60 —= 7
1396451

47 P0559333 7 10.00
1396477

47 P0559124 5 1505, - .
1396476

47 P0559379 9 16.90 - .
1396053

47 P0559379 5 16.50 —-- —
1396053

47 P0559379 6 15.60 --- ---
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APPENDIX C: Data sheet on dung pile distribution at Ta Mao Yai
Valley (Contd.)

Location: Ta Mao Yai Valley
Forest type: Dry Evergreen forest

Name of observation: Somphob yongstar

Date: 18 April 2005
Starting Time: 9.00 am.
Finishing Time: 4.00 pm.

1393865

Season: Dry season Sheet No: 1
GPS Total count | Dung pile | Characteristic | Characteristic | Remark
location | of dung size (cm) | of water of mineral

pile resource resource
No respond 6 15.30 Dry ——
47 P0560369 7 18.50 Dry
1394124

47 P0560313 7 17.30 Dry
1393881

47 P0560309 6 14.20 Dry -
1393875

47 P0560303 5 14.30 Dry
1393865

47 P0560303 5 08.70 Dry
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APPENDIX C: Data sheet on dung pile distribution at Ban Huai Sat
Yai Forest (Contd.)

Location: Uncle Yen Mountain

Forest type: Dry Evergreen forest

Name of observation: Somphob yongstar

Date: 24 April 2005

Starting Time: 9.00 am.
Finishing Time: 4.00 pm.

Season: Dry season Sheet No: 1
GPS Total count | Dung pile | Characteristic | Characteristic | Remark
location | of dung size (cm) | of water of mineral

pile resource resource

No respond 11 18.50 Dry
No respond 8 16.30 Dry
No respond 6 17.90 Dry
No respond 14 14.80 Dry
No respond 5 11.00 Dry
No respond 5 12.10 Dry
No respond S 13.00 Dry
No respond 10 15.20 Dry
No respond 9 9.30 Dry
No respond 6 19.60 Dry
No respond 7 17.10 Dry
No respond 8 10.50 Dry
No respond 5 13.00 Dry
No respond 7 11.80 Dry
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APPENDIX C: Data sheet on dung pile distribution at Ban Huai Sat
Yai Forest (Contd.)

Name of observation: Somphob yongstar
Location: Uncle Yen Mountain

Forest type: Dry Evergreen forest

Finishing Time: 4.00 pm.

Date: 24 April 2005
Starting Time: 9.00 am.

Season: Dry season Sheet No: 2
GPS Total count | Dung pile | Characteristic | Characteristic | Remark
location | of dung size (cm) | of water of mineral

pile resource resource
No respond 5 19.20 Dry
No respond 11 15.30 Dry
No respond 9 12.50 Dry
47 P0560504 9 18.70 Dry
1395788

47 P0560490 10 14.40 Dry
1395709

47 P0560499 8 13.60
1395678

47 P0560499 8 15.80
1395678

47 P0560499 7 13.60 Dry
1395678

47 P0560499 5 12.70 Dry
1395678

47 P0558870 7 14.40 Dry
1395514

47 P0560195 12 11.30
1394412

47 P0559928 6 12.00
1394842

47 P0559602 5 13.40
1395353

47 P0559602 5 12.70

1395353




Fac. Of Grad. Studies, Mahidol Univ.

M.Sc. (Natural Resources Management) / 91

APPENDIX C: Data sheet on dung pile distribution at Ban Huai Sat
Yai Forest (Contd.)

Location: Uncle Yen Mountain

Forest type: Dry Evergreen forest

Name of observation: Somphob yongstar

Date: 24 April 2005

Starting Time: 9.00 am.
Finishing Time: 4.00 pm.

Season: Dry season Sheet No: 3
GPS Total count | Dung pile | Characteristic | Characteristic | Remark
location of dung size (cm) | of water of mineral

R resource resource

47 P0559602 7 16.30
1395353

47 P0559602 5 09.50
1395353

No respond 5 11.90
No respond 5 12.70
No respond 8 11.50
No respond 7 17.20
No respond 7 14.70
No respond 8 10.60
No respond 7 13.10
No respond 9 13.00
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APPENDIX C: Data sheet on dung pile distribution at Phu Sai and
Hup Tao Valley (Contd.)

Location: Phu Sai and Hup Tao Valley

Name of observation: Somphob yongstar

Forest type: Mix and Dry Evergreen forest

Date: 29 April 2005
Starting Time: 9.00 am.
Finishing Time: 4.00 pm.

1387698

Season: Dry season Sheet No: 1
GPS Total count | Dung pile | Characteristic | Characteristic | Remark
location | of dung size (cm) | of water of mineral
pile resource resource

47 P0562227 7 21.00 Dry
1387231

47 P0562497 7 14.50 Dry None-use
1387738

47 P0562483 5 14.00 Dry L.
1387744

47 P0564600 5 15.60
1388751

47 P0563169 5 15.40
1387698

47 P0563169 6 14.00
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APPENDIX C: Data sheet on dung pile distribution at Hup Pla Kang
Valley (Contd.)

Name of observation: Somphob yongstar

Location: Hup Pla Kang Valley

Date: 30 April 2005
Starting Time: 9.00 am.
Forest type: Bamboo, grassland and Dry Evergreen forest Finishing Time: 4.00

Season: Dry season Sheet No: 1
GPS Total count | Dung pile | Characteristic | Characteristic | Remark
location | of dung size (cm) | of water of mineral

pile resource resource
47 P0562572 5 20.80 Dry
1386638
47 P0562673 5 20.50 Dry
1386655
47 P0562681 5 14.40 Have
1386654
47 P0562670 5 17.50 Have
1386613
47 P0562664 5 14.50 Have
1386608
47 P0562667 6 07.30 Have
1386616
47 P0562638 9 22.10 Have
1386599
47 P0562664 5 16.40 Have
1386618
47 P0562751 7 21.00 Small water
1386668 hole
47 P0562872 7 14.50 Dry
1386644
47 P0562884 5 15.50 Dry
1386624
47 P0562897 5 19.50 Dry
1386616
47 P0562912 8 13.50 Dry
1386617
47 P0563026 5 19.00 Dry

1386638
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APPENDIX C: Data sheet on dung pile Distribution at Hup Pla Kang
Valley (Contd.)

Name of observation: Somphob yongstar

Location: Hup Pla Kang Valley

Date: 30 April 2005
Starting Time: 9.00 am.
Forest type: Bamboo, grassland and Dry Evergreen forest Finishing Time: 4.00

Season: Dry season Sheet No: 2
GPS Total count | Dung pile | Characteristic | Characteristic | Remark
location | of dung size (cm) | of water of mineral

pile resource resource

No respond 5 12.30 Small water

hole

No respond 6 13.50 Small water

hole

No respond 5 12.00 Small water

hole
47 P0563267 5 10.00 Small water
1386740
hole
47 P0563256 7 12.70 Dry
1386743
47 P0563834 7 12.00 Dry
1386710
47 P0563640 7 13.40 Dry -
1386707
47 P0563959 7 16.00 Dry —
1386759
47 P0563980 7 17.60 Dry
1386830
47 P0564007 9 20.30 Dry

1386851




Fac. Of Grad. Studies, Mahidol Univ.

M.Sc. (Natural Resources Management) / 95

APPENDIX C: Data sheet on dung pile distribution at Hup Pla Kang
Valley (Contd.)

Name of observation: Somphob yongstar

Location: Hup Pla Kang Valley
Forest type: Bamboo, grassland and Dry Evergreen forest Finishing Time: 4.00

Date: 30 April 2005
Starting Time: 9.00 am.

1387761

Season: Dry season Sheet No: 3
GPS Total count | Dung pile | Characteristic | Characteristic | Remark
location | of dung size (cm) | of water of mineral
pile resource resource

47 P0564243 5 13.50 Dry

1386947
47 P0564400 6 16.60 Dry

1386977
47 P0563850 7 16.50 Dry
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APPENDIX C: Data sheet on dung pile distribution at Hup Pla Kang
Valley (Contd.)

Name of observation: Somphob yongstar

Location: Hup Pla Kang Valley

Date: 1 May 2005
Starting Time: 9.00 am.
Forest type: Bamboo, grassland and Dry Evergreen forest Finishing Time: 4.00

Season: Dry season Sheet No: 1
GPS Total count | Dung pile | Characteristic | Characteristic | Remark
location | of dung size (cm) | of water of mineral

pile resource resource

47 P0564478 6 13.10 Dry
1386979

47 P0564544 8 15.50 Dry
1386971

47 P0564637 5 15.50 Dry
1386958

47 P0564699 5 13.6 Dry
1386974

47 P0564712 6 12.50 Dry
1386978

47 P0564714 5 11.40 Dry
1386983

47 P0564702 7 LG Dry
1386959

47 P0564702 6 16.00 Dry
1386959

47 P0564694 6 19.50 Dry
1386953

47 P0564694 6 15.80 Dry
1386946

47 P0564700 7 15.7 Dry
1386937

47 P0564713 10 13.20 Dry
1386946

47 P0564752 6 11.50 Dry
1386942

47 P0564747 10 12.50 Dry

1386947
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APPENDIX C: Data sheet on dung pile distribution at Hup Pla Kang
Valley (Contd.)

Name of observation: Somphob yongstar

Location: Hup Pla Kang Valley

Date: 1 May 2005
Starting Time: 9.00 am.

Forest type: Bamboo, grassland and Dry Evergreen forest Finishing Time: 4.00

1386950

Season: Dry season Sheet No: 2

GPS Total count | Dung pile | Characteristic | Characteristic | Remark

location | of dung size (cm) | of water of mineral

pile resource resource

47 P0564717 5 11.00 Dry
1386962

47 P0564722 10 12.80 Dry
1386968

47 P0564721 6 12.90 Dry
1386974

47 P0564729 5 13.50 Dry
1386972

47 P0564724 7 13.40 Dry
1386979

47 P0564721 6 13.50 Dry
1386974

47 P0564737 7 14.50 Dry
1386958

47 P0564740 5 07.00 Dry
1386950

47 P0564748 6 12.50 Dry
1386945

47 P0564952 7 14.00 Dry
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APPENDIX C: Data sheet on dung pile distribution at Hup Pla Kang
Valley (Contd.)

Name of observation: Somphob yongstar

Location: Hup Pla Kang Valley

Date: 1 May 2005
Starting Time: 9.00 am.
Forest type: Bamboo, grassland and Dry Evergreen forest Finishing Time: 4.00

Season: Dry season Sheet No: 2
GPS Total count | Dung pile | Characteristic | Characteristic | Remark
location | of dung size (cm) | of water of mineral

pile resource resource

47 P0564717 5 11.00 Dry
1386962

47 P0564722 10 12.80 Dry
1386968

47 P0564721 6 12.90 Dry
1386974

47 P0564729 5 13.50 Dry
1386972

47 P0564724 7 13.40 Dry
1386979

47 P0564721 6 13.50 Dry
1386974

47 P0564737 7 14.50 Dry
1386958

47 P0564740 5 07.00 Dry
1386950

47 P0564748 6 12.50 Dry
1386945

47 P0564952 7 14.00 Dry
1386950

47 P0565335 8 17.50 Dry
1386648

47 P0565424 9 13.80 Dry
1386582

47 P0565574 5 13.80 Dry
1386462

No respond 6 12.30 Dry
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APPENDIX C: Data sheet on dung pile distribution at Hup Pla Kang
Valley (Contd.)

Name of observation: Somphob yongstar

Location: Hup Pla Kang Valley

Date: 1 May 2005
Starting Time: 9.00 am.
Forest type: Bamboo, grassland and Dry Evergreen forest Finishing Time: 4.00

Season: Dry season Sheet No: 2
GPS Total Dung pile | Characteristic | Characteristic | Remark
location count of size (cm) of water of mineral

dung pile resource resource
47 P0565763 8 13.90 Dry
1386353
47 P0565847 7 17.50 Dry
1386265
47 P0566146 6 14.40 Small water
1386222 hole
47 P0566189 5 13.90 Small water
1386237 hole
47 P0566189 6 18.00 Small water
1386220 hole
47 P0566189 7 13.90 Small water
1386220 hole
47 P0566189 7 16.00 Small water
1386220 hole
47 P0566189 8 13.20 Small water
1386220 hole
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APPENDIX D: Data sheet on dung analysis at Ban Huai Sat Yai Forest

Name of observation: Somphob yongstar Date: 18 April 2005
Location: Forest edge Starting Time: 9.00 am.
Forest type: Dry Evergreen forest Finishing Time: 4.00 pm.
Season: Dry season Sheet No: 1
GPS Dung Age Natural food and
location diameter | estimation | Crop percentage Remark
(cm.) Natural Food (%) | Crop (%)
47P 0559663 08.80 1-5 --- 100
1396707
47 P 0559663 12.00 5-15 100
1396707
47 P 0559651 08.00 1-5 100
1396686
47 P 0559651 14.50 15-70 --- 100
1396686
47 P 0559651 14.00 15-70 --- 100
1396686
47 P 0559026 12.30 5-15 100
1396337
47 P 0559049 07.50 1-5 100
1396326
47 P 0559053 12.70 5-15 100
1396310
47 P 0559198 13.80 15-70 100
1396223
47 P 0559520 12.30 5-15 80 20
1395374
47 P 0559554 11.50 5-15 100 ---
1395365
47 P 0559547 14.50 15-70 60 40
1395288
No respond 17.30 15-70 10 90
47 P 0559384 13.50 15-70 80 20
1395288
47 P 0559325 10.10 5-15 100
1395285
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APPENDIX D: Data sheet on dung analysis at Ban Huai Sat Yai Forest

(Contd.)
Name of observation: Somphob yongstar Date: 18 April 2005
Location: Forest edge Starting Time: 9.00 am.
Forest type: Dry Evergreen forest Finishing Time: 4.00 pm.
Season: Dry season Sheet No: 2
GPS Dung Age Natural food and
location diameter | estimation | Crop percentage Remark
(cm.) Natural Food (%) | Crop (%)
47 P 0559316 15.00 15-70 100 ---
1395330
47 P 0559236 10.00 1-5 80 20
1395230
47 P 0559177 13.40 15-70 90 10
1395178
47 P 0559177 13.60 15-70 95 5
1395178
47 P 0559111 11.70 5-15 100 ---
1395202
47 P 0559081 09.00 1-5 100
1395234
47 P 0559084 16.50 15-70 30 70
1395229
47 P 0559084 12.50 15-70 --- 100
1395229
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APPENDIX D: Data sheet on dung analysis at Uncle Yen Cropland

(Contd.)
Name of observation: Somphob yongstar Date: 18 April 2005
Location: Pineapple cropland (Uncle Yen) Starting Time: 10.00 am.
Forest type: ----------- Finishing Time: 11.30 pm.
Season: Dry season Sheet No: 1
GPS Dung Age Natural food and
location diameter | estimation | Crop percentage Remark
(cm.) Natural Food (%) | Crop (%)
47 P 0559591 08.50 1-5 70 30
1396632
47 P 0559420 19.50 15-70 60 40
1396376
47 P 0559426 06.50 0-1 90 10
1396381
47 P 0559435 10.60 5-15 80 20
1396441
47 P 0559467 13.80 15-70 100 ---
1396419
47 P 0559462 11.50 5-15 80 20
1396422
47 P 0559396 11.60 5-15 90 10
1396451
47 P 0559333 10.00 1-5 100
1396477
47 P 0559591 12.5 5-15 40 60
1396632
47 P 0559379 16.90 15-70 80 20
1396053
47 P 0559379 16.50 15-70 100 ---
1396053
47 P 0559379 15.60 15-70 100 ---
1396053
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APPENDIX D: Data sheet on dung analysis at Ta Mao Yai Reservoir

(Contd.)

Name of observation: Somphob yongstar

Location: Ta Mao Yai Reservoir

Forest type: Dry Evergreen forest

Season: Dry season

Date: 18 April 2005

Starting Time: 09.00 am.
Finishing Time: 04.30 pm.

Sheet No: 1

1393865

GPS Dung Age Natural food and
location diameter | estimation | Crop percentage Remark
(cm.) Natural Food (%) | Crop (%)
No respond 15.30 15-70 100

47 P 0560369 18.50 15-70 100
1394124

47 P 0560313 17.30 15-70 100
1393881

47 P 0560309 14.20 15-70 100
1393875

47 P 0560303 14.30 15-70 100
1393865

47 P 0560303 08.70 1-5 70 30




Somphob Yongstar

Appendix / 104

APPENDIX D: Data sheet on dung analysis at Ban Huai Sat Yai Forest

(Contd.)

Season: Dry season

Name of observation: Somphob yongstar
Location: Uncle Yen Mountain
Forest type: Dry Evergreen forest

Date: 24 April 2005

Starting Time: 09.00 am.
Finishing Time: 04.00 pm.
Sheet No: 1

GPS Dung Age Natural food and
location diameter | estimation | Crop percentage Remark
(cm.) Natural Food (%) | Crop (%)
No respond 18.50 15-70 90 10
No respond 16.30 15-70 90 10
No respond 17.90 15-70 100
No respond 14.80 15-70 100
No respond 11.00 15-70 100
No respond 12.10 5-15 50 50
No respond 13.00 5-15 100
No respond 15.20 5-15 100
No respond 9.30 15-70 90 10
No respond 19.60 5-15 100
No respond 17.10 15-70 100
No respond 10.50 15-70 100
No respond 13.00 5-15 100
No respond 11.80 5-15 100
No respond 19.20 5-15 100
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APPENDIX D: Data sheet on dung analysis at Ban Huai Sat Yai Forest

(Contd.)

Season: Dry season

Name of observation: Somphob yongstar
Location: Uncle Yen Mountain
Forest type: Dry Evergreen forest

Date: 24 April 2005

Starting Time: 09.00 am.
Finishing Time: 04.00 pm.
Sheet No: 2

GPS Dung Age Natural food and
location diameter | estimation | Crop percentage Remark
(cm.) Natural Food (%) | Crop (%)
No respond 15.30 15-70 90 10
No respond 12.50 15-70 90 10

47 P 0560504 18.70 15-70 100 ---
1395788

47 P 0560490 14.40 15-70 100 F
1395709

47 P 0560499 13.60 15-70 90 10
1395678

47 P 0560499 15.80 15-70 100 ---
1395678

47 P 0560499 13.60 5-15 100
1395678

47 P 0560499 12.70 5-15 100 ---
1395678

47 P 0558870 14.40 15-70 80 20
1395514

47 P 0560195 11.30 5-15 90 10
1394412

47 P 0559928 12.00 5-15 100
1394842

47 P 0559602 13.40 15-70 90 10
1395353

47 P 0559602 12.70 5-15 90 10
1395353

47 P 0559602 16.30 15-70 100 ---

1395353




Somphob Yongstar

Appendix / 106

APPENDIX D: Data sheet on dung analysis at Ban Huai Sat Yai Forest

(Contd.)

Season: Dry season

Name of observation: Somphob yongstar
Location: Uncle Yen Mountain
Forest type: Dry Evergreen forest

Date: 24 April 2005

Starting Time: 09.00 am.
Finishing Time: 04.00 pm.
Sheet No: 3

GPS Dung Age Natural food and
location diameter | estimation | Crop percentage Remark
(cm.) Natural Food (%) | Crop (%)
47 P 0559602 09.50 1-5 100
1395353

No respond 11.90 5-15 80 20
No respond 12.70 5-15 70 30
No respond 11.50 5-15 100
No respond 17.20 15-70 100
No respond 14.70 15-70 100
No respond 10.60 5-15 90
No respond 13.10 5-15 80
No respond 13.00 5-15 100
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APPENDIX D: Data sheet on dung analysis at Ta Mao Yai Valley

(Contd.)

Name of observation: Somphob yongstar

Location: Uncle Yen Mountain

Forest type: Dry Evergreen forest

Season: Dry season

Date: 24 April 2005

Starting Time: 09.00 am.
Finishing Time: 04.00 pm.

Sheet No: 3

1387698

GPS Dung Age Natural food and
location diameter | estimation | Crop percentage Remark
(cm.) Natural Food (%) | Crop (%)

47 P 0562227 21.00 15-70 100
1387231

47 P 0562497 14.50 15-70 100
1387738

47 P 0562483 14.00 15-70 100
1387744

47 P 0564600 15.60 15-70 100 ---
1388751

47 P 0563169 15.40 15-70 100
1387698

47 P 0563169 14.00 15-70 100
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APPENDIX D: Data sheet on dung analysis at Hup Pla Kang Valley

(Contd.)

Name of observation: Somphob yongstar
Location: Hup Pla Kang Valley
Forest type: Grassland, and Dry Evergreen forest Finishing Time: 04.00 pm.

Date: 30 April 2005
Starting Time: 09.00 am.

Season: Dry season Sheet No: 1

GPS Dung Age Natural food and

location diameter | estimation | Crop percentage Remark

(cm.) Natural Food (%) | Crop (%)

47 P 0562572 20.80 >15-70 90 10
1386638

47 P 0562673 20.50 >15-70 100 ---
1386655

47 P 0562681 14.40 >15-70 100
1386654

47 P 0562670 17.50 >15-70 100
1386613

47 P 0562664 14.50 >15-70 100
1386608

47 P 0562667 07.30 1-5 100
1386616

47 P 0562638 22.10 >15-70 90 10
1386599

47 P 0562664 16.40 >15-70 100
1386618

47 P 0562751 21.00 >15-70 95 5
1386668

47 P 0562872 14.50 >15-70 95 5
1386644

47 P 0562884 15.50 >15-70 100
1386624

47 P 0562897 19.50 >15-70 100
1386616

47 P 0562912 13.50 >15-70 100
1386617

47 P 0563026 19.00 >15-70 100
1386638
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APPENDIX D: Data sheet on dung analysis at Hup Pla Kang Valley

(Contd.)
Name of observation: Somphob yongstar Date: 30 April 2005
Location: Hup Pla Kang Valley Starting Time: 09.00 am.
Forest type: Grassland, and Dry Evergreen forest Finishing Time: 04.00 pm.
Season: Dry season Sheet No: 2
GPS Dung Age Natural food and
location diameter | estimation | Crop percentage Remark
(cm.) Natural Food (%) | Crop (%)
No respond 12.30 5:-15 100
No respond 13.50 >15-70 100
No respond 12.00 5-15 100
47 P 0563267 10.00 1-5 100
1386740
47 P 0563256 12.70 5-15 100
1386743
47 P 0563834 12.00 5-15 90 10
1386710
47 P 0563640 13.40 >15-70 100
1386707
47 P 0563959 16.00 >15-70 100
1386759
47 P 0563980 17.60 >15-70 100
1386830
47 P 0564007 20.30 >15-70 100
1386851
47 P 0564107 17.20 >15-70 100
1386974
47 P 0564243 13.50 >15-70 100
1386947
47 P 0564400 16.60 >15-70 100
1386977
47 P 0563850 16.50 >15-70 100
1387761
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APPENDIX D: Data sheet on dung analysis at Hup Pla Kang Valley

(Contd.)
Name of observation: Somphob yongstar Date: 30 April 2005
Location: Hup Pla Kang Valley Starting Time: 09.00 am.
Forest type: Grassland, and Dry Evergreen forest Finishing Time: 04.00 pm.
Season: Dry season Sheet No: 3
GPS Dung Age Natural food and
location diameter | estimation | Crop percentage Remark
(cm.) Natural Food (%) | Crop (%)
47 P 0564478 13.10 5-15 100
1386979
47 P 0564544 15.50 >15-70 100
1386971
47 P 0564637 15.50 >15-70 100
1386958
47 P 0564699 13.60 >15-70 100
1386974
47 P 0564712 12.50 5-15 100 - a
1386978
47 P 0564714 11.40 5-15 100 ---
1386983
47 P 0564702 13.50 >15-70 100
1386959
47 P 0564702 16.00 >15-70 100 ---
1386959
47 P 0564694 19.50 >15-70 100
1386953
47 P 0564694 15.80 >15-70 100
1386946
47 P 0564700 15.70 >15-70 100
1386937
47 P 0564713 13.20 5-15 100 ---
1386946
47 P 0564752 11.50 5-15 100
1386942
47 P 0564747 12.50 5-15 100 ---
1386947
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APPENDIX D: Data sheet on dung analysis at Hup Pla Kang Valley

(Contd.)

Name of observation: Somphob yongstar

Location: Hup Pla Kang Valley

Season: Dry season

Forest type: Grassland and Dry Evergreen forest

Date: 30 April 2005

Starting Time: 09.00 am.

Sheet No: 4

Finishing Time: 04.00 pm.

GPS Dung Age Natural food and
location diameter | estimation | Crop percentage Remark
(cm.) Natural Food (%) | Crop (%)

47 P 0564717 11.00 5-15 100 ---
1386962

47 P 0564722 12.80 5-15 100 ---
1386968

47 P 0564721 12.90 5-15 100 ---
1386974

47 P 0564729 13.50 >15-70 100
1386972

47 P 0564724 13.40 >15-70 100
1386979

47 P 0564721 13.50 >15-70 100
1386974

47 P 0564737 14.50 >15-70 100
1386958

47 P 0564740 07.00 1-5 100 ---
1386950

47 P 0564748 12.50 5-15 100
1386945

47 P 0564952 14.00 >15-70 100
1386950

47 P 0565335 17.50 >15-70 100
1386648

47 P 0565424 13.80 >15-70 100
1386582

47 P 0565574 13.80 >15-70 100
1386462

Unreceive 12.30 5-15 100
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APPENDIX D: Data sheet on dung analysis at Hup Pla Kang Valley

(Contd.)
Name of observation: Somphob yongstar Date: 30 April 2005
Location: Hup Pla Kang Valley Starting Time: 09.00 am.
Forest type: Grassland, and Dry Evergreen forest Finishing Time: 04.00 pm.
Season: Dry season Sheet No: 5
GPS Dung Age Natural food and
location diameter | estimation | Crop percentage Remark
(cm.) Natural Food (%) | Crop (%)
47 P 0565763 13.90 >15-70 100
1386353
47 P 0565847 17.50 >15-70 100
1386265
47 P 0566146 14.40 >15-70 100
1386222
47 P 0566189 13.90 >15-70 100
1386237
47 P 0566189 18.00 >15-70 100
1386220
47 P 0566189 13.90 >15-70 100
1386220
47 P 0566189 16.00 >15-70 100
1386220
47 P 0566189 13.20 5-15 100
1386220
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