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Fig. fl-I. Location of the study site, the Pasoh Forest Reserve.
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SIA: seasonally inundated area.



Fig. TI-4. Rainfall at Kuala Klawang. Average from 1963-1992. Vertical bars represent

standard deviation (SO). Data source: Malaysian Meteorological Service.
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Fig. II-5. Power spectrum of rainfall at Kuala Klawang. Based on the observations in

1891-1994, including some defective periods. Data source: Malaysian

Meteorological Service.
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Table III-I. Correlation between environmental factors. Number underlined represents

significant correlation (p < 0.05).

Canopy gaps Small logsEnvironmental factors
Canopy gaps

Small logs (30 :;; d < 60 em)
Large logs (d ;::: 60 em)

0.109
0.311 0.196

Large logs

,



Table 1lI-2. Correlation of plant phenology between forest types. a: species; b:

individuals. Figures underlined represent significant correlation (p < 0.05).

a. Species
Pearson correlation matrix (r)

FF SIA
FF
9=
SIA

Q..li§
0.618 0.428

Matrix of Bonferroni probabilities (p)

FF SIA
FF
9=
SIA

Q.....QM
0.096 0.496

b. Individuals
Pearson correlation matrix (r)

FF SIA
FF
9=
SIA

iL..IQQ

-0.058 -0.377

Matrix of Bonferroni probabilities (p)
FF SIA

FF
9=
SIA

Q.....Q..ll
1.000 0.679



Table 1I1-3. List of fruiting species in the three forest types. Species underlined

represent frequently fruiting species in the forest type.

Family of Plants
Alangiaceae
Annonaceae
Burseraceae
Burseraceae
Burseraceae
Combretaceae
Dilleniaceae
Dipterocarpaceae
Dipterocarpaceae
Dipterocarpaceae
Ebenaceae
Ebenaceae
Ebenaceae
Euphorbiaceae
Euphorbiaceae
Euphorbiaceae
Fagaceae
Fagaceae
Fagaceae
Fagaceae
Fagaceae
Flacouniaceae
Guuiferae
Guuiferae
Guuiferae
Guuiferae
GUlliferac
GUlliferae
Irvingiaceae
Ixonanthaceae
Lauraceae
Leguminosae
Leguminosae
Leguminosae
Magnoliaceae
Meliaceae
Moraceae
Moraceae
Myrislicaceae
Myrislicaceae
Myristicaceae
Myristicaceae
Myristicaceae
Myrislicaceae
Myrislicaceae
Myristicaceae
Myristicaceae
Mynaceae
Mynaceae
Mynaceae
Oxalidaceae
Palmae
Rubiaceae
Rubiaceae
Rubiaceae
Rubiaceae
Sapindaceae
Sapotaceae
Styracaceae
Theaceae
Theaceae
Tiliaceae
Ulmaceae
Violaceae

Forest type
PF SF
Alangiumebenaceum
Xylopia spp. Xyfopia spp.
Sanririagrijfilhii
5an/jriq wmenwm
Sanriria spp. Sanriria spp
Terminaliacitrina
Diltenja wmQtrQno
Neobalanocarpus heimii Neobolanocorpus heimii
Shoreo maximo

Diospyros singaporensis Diospyros singaporensis

Amidesma coriaceum
Bullumedendron calophyflum
Cle;stanthussumatronu~

Castanopsis megacarpa
Uthocarpusrassa
Uthocarpus spp. Lithocarpus spp

R\'f}Qmsq kunuleri Ryparosa kunstleri
Garcinia hombroniana

Cqrcjnjq narvjfQliq Garcinia parvifolia
Garcinia sp. Garcinia sp.
Mesuaferrea
Irvingiamolayana
lrnnanrbesjcosorulrq
Listea sp

~
Parkiaspeciosa
Aromadendron elegans
Dysoxylumacutangulum
EkJi.s.->J212.
Parartocarpus bracteotus Parartocarpus bracteatus
Horsjieldiajulva

Horsjieldiasuperba
~ Knemacineria
Knema hookeriana
Knemqscortechjnii

Knema spp.
Myristica cinnamomeo

Eugeniacerasijormis

W.<ni<J.JIlI1, W.<ni<J.JIlI1,
S'qrmthecqwmlQuyllq
~ rattanspp.
Diplospora malacctllsis Diplosrora malaccensis

Porterandia anisophylla Porremrutiq qujwQbyllq
UrophyllunJ glabrum

XeroJpemlUm norollhianum
Payenalucida
Styraxbenwin ~

Ternstroemia ba"cana
Grewia bla/taefolio

Gironniera spp. GirOTl1liero spp.
Rinol'eaa"guijera

SIA

Vaticabella
Diospyros caulijIora
Diospyros singapore1lsis
Diospyros sp.

Casranopsislucida

Uthocarpusrassa

Quercusgemelliflora

Gardnianervosa
Garcinianigrolineata

lxonathesicosandro

Archidendron sp
Ormosiovenosa

Ficus spp.

Knemacineria

Knema spp.
Myriytjcq cjrwgmomcq

~
Myristica spp.

Ellgenia inopbylfa
Eugenia spp.

rattanspp.

Gardeniatubijera
Porrerandia anisophylla

XerOfPermllm rlQwnhjqllum

Sryraxbenzoin
PyrerlOriaacuminata

Rirloreaanguijera

Numberoi taxa 47
Number of families 29

20
15

28
16
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Fig. III-l. Climate of the Pasoh Forest Reserve. a: air temperature; b: precipitation.

Dotted line and solid line in figure b represent the precipitation for two weeks

and its moving average for six weeks, respectively. Observations were made

at a ground station in 1992-1993 and at a tower-top station in 1994-1996.

Arrows represent drops of temperature or precipitation.
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Fig. III-2. Size distribution of trees in the three forest types. a: dbh 5-60 em; b: dbh 2:

60 em. PF: primary forest; SF: secondary forest; SIA: seasonally inundated

area.
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Fig. III-3. Canopy gaps. a: gap ratio; b: mean gap size. A heavy storm hit the study site

in late June 1995. PF: primary forest; SF: secondary forest; SIA: seasonally

inundated area.



a. Fallen logs (d ~ 30 em) b. Fallen logs (d ~ 60 em)
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Fig. IlI-4. Distribution of fallen logs. a: diameter Cd) ~ 30 em; b: d ~ 60 em. Numbers

represent the number of fallen logs in each 10m x 10m quadrate. PF: primary

forest; SF: secondary forest; SIA: seasonally inundated area.
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Fig. III-5. Fruiting phenology in the primary forest estimated by the two census

methods. a: raw data; b: three-month moving averages.
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Fig. III-6. Plant reproductive phenology in the primary forest estimated by litter-trap

method. a: flowering; b: fruiting. A mast fluiting event occurred in 1996.
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Fig. III-7. As for Fig. II-6, using three-month moving average.



a. Raw data

Lag -1.0 ·.8 -.6 -.4 - 2 0 2 4 .6 .8 1.0
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b. Three-month moving average
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Fig. lII-S. Correlograms between flowering and fruiting phenology. a: raw data; b:

three-month moving average. Parentheses represent 95% acceptable regions.
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Fig. III·9. Fruiting phenology in the three forest types. a: fruiting species; b: fruiting

individuals. PF: primary forest; SF: secondary forest; SIA: seasonally

inundated area.
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Fig. III-I O. Size distribution of the fruits encountered by line census method. Arrows

represent the modes. PF: primary forest; SF: secondary forest; SIA: seasonally

inundated area.



Table IV-J. Trapping effort and trap disturbance in the main study period.

SlA
56

10752
1705

15.86

SF
40

7680
1419
18.48

Forest type
PF
88

16896
1694

10.03

Nurn ber of traps
Trapping effort (trap-days)
Number of disturbed traps
Ratio of disturbance (%)

~ ~



Table IV-2. Correlation between trap disturbance and the number of individuals (N!)

before adjustment. Numbers underlined represent significant correlations.

A=

P
Diurnal -0.197 0.180
Nocturnal -0.232 0.113
Total -0.250 0.086

SF

P
Diurnal -0.327 0.023
Nocturnal -0.377 0.008
Total -0.424 ~

SIA

P
Diurnal -0.107 0.471
Nocturnal -0.222 0.129
Total -0.226 0.123



Table IV-3. Correlation between trap disturbance and the number of individuals (N!)

after adjustment. Numbers underlined represent significant correlations.

FF

P
Diurnal -0.087 0.557
Nocturnal -0.078 0.600
Total -0.094 0.525

9"

P
Diurnal -0.211 0.149
Nocturnal -0.093 0.528
Total -0.154 0.296

SIA

r p
Diurnal 0.067 0.652
Nocturnal -0.045 0.761
Total 0.014 0.924



Table IV-4. Body dimensions of small mammals.

LocomotIOn
AC'liYilycycie

Species Family
Body measurements (mm) ~

sd T sd HF sd E sd W sd

Arboreal
Diurnal

Caltosciuruscaniups female
male

Callosciurusprtvoslii Sciuridae female
male

Callosciurusnotatus Sciuridae female
male

Calfosciurwnigrovillalus Sciuridae female
male
female
male

1 210 190 46 15
3 198 6 203 8 47 2 15 I
1 221 na 240 na 54 na II na
2 255 263 57 18
8 199 8 18618 44 15 I

14 197 JO 18914 45 15 2
3 192 3 16915 41 14 3
4 206 3 19221 45 16 4

12 136 II 10818 33 12 2
7 141 8 110 9 33 12 2

225
23213
324 na
438 na
25018
25023
22230
23516
8514
8812

Noclurnal
Ptiloarcuslowii

Hylo~ltsspadiCtUJ

Tupaiidae ~~:Ie

female
male

150

26 2

26

19 3

95

Terrestrial
Diurnal

TupaiagJis Tupalidae

Lariscwinsignjs

Rhinosduruslaticaudalw Sciuridae

female
male
female
male
female
male

36 17522
22 18112
17 185 9
33 19110

6 209 12
12 217 7

16210 42
161 )6 42
9731 45

11019 46
12524 43
11424 44

12
14
13
14
16
17

134 20
15020
21016
21126
232 9
24824

Noctumal
EchiltOsortxgymnuru.s Echinaceidaefemale

male
female
male

uopoldamyssabanw female
male

Ma:comysrajah female
male

Maxomyssuriftr female
male

Ma:comys Vo·hilthtadi :~:le

Trichys[asdculalQ H)stricidae female
male

os; nOI available

3 34240
3 362 IS

12 14113
10 148 18
21 22610
50 23919
2 178
6 190 23
7 16716

13 18919
7 1)414

25 11910
2 380 na
o

25418 60 26
2-19 IS 62 26
14315 30 16
143 18 30 16
35823 45 25
366 32 47 24
177 37 20
18414 39 3 20 2
169 17 38 2 19 2
18715 41 I 21 3
96 7 25 I 14 2

10110 26 3 14 2
190 na 62 na 27 na

83775
867101
7415
8325

33152
35367
145
15817
14150
15935
44 9
45 II

1680 na





~ ,
Table IV-6. Species composition of small mammals in the three habitats.

PF SF' SIA
Species density(%) biomass(%) density(%) biomass(%) density(%) biomass(%)

Diurnal species
Tupaia gUs 14.6 8.2 13.2 6.6 23.3 11.3
Lariscus insignis 10.8 9.2 3.6 2.7 13.9 10.2
Callosciurus notatus 8.5 8.5 2.9 2.6 6.9 6.0
Rhinosciurus laticaudatus 4.9 4.8 1.0 0.9 3.1 2.6
Sundasciurus lowii 2.6 0.9 0.7 0.2 2.1 0.6
Callosciurus nigrovittatus 1.3 1.2 0.2 0.1 1.8 1.4
Subtotal 42.8 32.8 21.7 13.2 51.1 32.2

Nocturnal species
Leopoldamys sabanus 29.2 40.7 48.2 59.6 27.3 32.9
Maxomys surifer 11.3 7.0 14.2 7.7 3.4 1.8
Maxomys rajah 6.1 3.8 4.3 2.4 1.1 0.6
Maxomys whiteheadi 5.7 1.0 4.7 0.7 6.1 0.9
Echinosorex gymnurus 2.8 9.7 4.7 14.4 6.5 19.2
Rattus tiomanicus 1.4 0.4 1.9 0.5 2.5 0.7
Trichys fasciculata 0.7 4.6 0.3 1.5 2.0 11.7
Subtotal 57.2 67.2 78.3 86.8 48.9 67.8

Total 100.0 100.0 100.0 100.0 100.0 100.0



. ~

Table IV-7. Habitat preference of small mammals. Habitat types shown in table

represent the more preferred habitat over another.

Habitat preference
Species Family PF-SF PF-SlA SF-SIA
Diurnal
Tupaiaglis Tupaiidae PF n.s. SIA <O.OO(
Callosciurus nigroviltatus Sciuridae PF n.s. SIA 0.052
Callosciurus notatus Sciuridae PF PF SIA <O.OO!
Lariscus insignis Sciuridae PF n.s. SIA <0.001
Rhinosciurus laticaudatus Sciuridae PF PF SIA <0.001
Sundasciurus lowii Sciuridae PF n.s. n.s. 0.008

Nocturnal
Leopoldamys sabanus Muridae SF PF SF <0.001
Maxomys rajah Muridae PF PF SF <0.001
Maxomys surifer Muridae n.s. PF SF <0.00]
Maxomys whiteheadi Muridae PF n.s. n.s. 0.016
Rattus tiomanicus Muridae 0.825
Trichys fasciculata Hystricidae (n.s. SIA SIA) 0.090
Echinosorex gymnurus Echinaceidae n.s. SIA n.s. 0.023
n.s.: not significant (p > 0.05)
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1.000
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1.000
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Il.OWl
ll.Q3.a
Il.OWl
.Q.QUZ
0.746
0.682
1.000
1.000
1.000
1.000

Table TV-8. Correlation of occurrence patterns of small mammals. Numbers underlined

represent significant correlation (p < 0.05).
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Table IV-9. Correlation between occurrence patterns of small mammals and

environmental factors. Numbers underlined represent significant correlation

(p < 0.05).

-0.039
-0.202
0.074
Q.,221
Q,1I2
0.268

-0.224
-0.026
-0.059
~
0.085
0.187
0.096

-0.164
-0.164
0.028

-0.030
-0.058
-0.049

-0.031
-0.175
-0.031
0.081
0.056

-0.088
0.116

Environmental factors

-0.291
-0.040
-0.208
0.200
0.116
0.034
0.187

0.039
-0.015
0.015
0.221
0.114
0.075

Canopy gaps Small logs Large logs

Nocturnal
Leopoldamys sabanus
Maxomys rajah
Maxomys surifer
Maxomys whiteheadi
Ratus tiomanicus
Trichys !asciculata
Echinosorex gymnurus

Diurnal
Tupaia glis
Callosciurus nigrovittatus
Callosciurus notatus
Lariscus insignis
Rhinosciurus laticaudatus
Sundasciurus low;;

Species

~ ,



insect, fruits. aquatic animals
insect. fruits

insect, fruits

Food habit*

insect, fruits
insect, fruits

insect, fruits
insect. fruiLS
insect, fruits
insect. fruits
Insect
insect, fruits
insect, fruits
insect. fruits

Positive
Positive
Positive

Positive

PF- SF- SIA

PF-SIA> SF
PF-SIA > SF
PI'> SIA > SF
PI' -SIA > SF
PI'> SIA > SF
PI'> SF
PI'> SF> SIA
PF>SF

low

high
low
medium
high
low
low
medium
medium

Diurnal
Diurnal
Diurnal
Diurnal
Diurnal
Diurnal
Nocturnal
Nocturnal

Terrestrial
Arboreal
Arboreal
Terrestrial
Terrestrial
Arboreal
Terrestrial
Terrestrial

Tupaiidae
Sciuridae
Sciuridae
Sciuridae
Sciuridae
Sciuridac
Muridae
Muridae

Muridae Terrestrial Nocturnal

Secondary forest species group
Leopoldllmy!J'sabanus Muridae TerrestriaJ Nocturnal high SF> PI'> SIA Negative
Maxomys surifer Muridae Terrestrial Nocturnal high SF- PI'> SIA

Water associated species group
Echinosorex gymnurus Echinaceidae Terrestrial Nocturnal medium SIA > PF-SF
Trichys fasciculata Hystricidae Terrestrial Nocturnal low SIA> PF- SF

* cited from Medway (1978).

Ubiquitous species group
Rattus liomanicus

Table IV-10. Summary of the habitat preference of small mammals and some other related factors.

Primary forest species group
Tupaia g/is
Callosciurus nigrovittalus
Callosciurus nOlalus
Lariscusinsignis
Rhinosciurus /alicaudalU.'~

Sundaseiurus low;i
Ma.xomys rajah
Maxomys whilehead;

Species group --------- Correlation with
Species Family Locomotion* Activity cyclc* Density Ilabitat preference Canopy gaps Fallen logs

~ ,



Fig. IV-I. Trap success rate during the trapping period using oil-palm fruit as baits.

Broken line: monthly value; solid line: three-month moving average. TIle rate

was low in the mast fruiting event in 1996.
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Fig. IV-2. Relationship between the number of effective traps and NC or NI.
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Fig. IV-5. Composition of guilds of small mammals in the three habitats in density of

animals.

~,,~
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Fig. N-7. Dendrogram of species occurr~ce patterns in the study plot (see text).



Table V-I. Animal species recorded by the automatic camera experiments. Total number

of plants treated was 49 spp.

Number of plant Proportion of plant
Name of animals Family Order species utilized species utilized (%)

Mammalia
Macaca nemestrina Cercopithecidae Primates 44 89.8
Leopoldamys sabanus Muridae Rodentia 26 53.1
Lariscus insignis Sciuridae Rodentia 26 53.1
Maxomys spp. Muridae Rodentia 26 53.1
Tupaia gUs Tupaiidae Scandentia 19 38.8
Trichys fascicu!ata HySlricidae Rodentia :9 38.8
Hystrix brachyura Hystricidae Rodentia 16 32.7
Sus scrofa Suidae Artiodactyla 15 30.6
Tragulus javanicus Tragulidae Artiodactyla 14 28.6
Rhinosciurus laticaudatus Sciuridae Rodentia II 22.4
Maxomys white/leadi Muridae Rodentia 7 14.3
Presbytis femoraUs Cercopithecidae Primates 4 8.2
Rallus tiomanicus Muridae Rodentia 2 4.1

Aves
Lophura erythropthalma Phasianidae Galliformes 6 12.2
Chalcophaps indica Columbidae Columbiformes 2 4.1

Reptilia
Varanus spp. Varinidae Squamata 15 30.6



Table V-2. Number of photos taken in each experiment. Experiments for which total

number of photos <': 10 are shown.
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Table V-3. Clusters of plant individuals recognized using Morisita's similarity index.

Numbers in table represent the percentage of the animal species in number

of photos (see text).

();I.... IofIl:«4

~1ldIl1~3"~=_"'....... (PIlI,,1

3'''''''_'''_'''' ..•
"lIS o-,,... c-¥<-

-"".«-,-..~IO ........ __~

87 r~_..J......... I""''''
2IH",I/Ww..,_"",

"400.- ••_

407
$ ....c_,..~

731f....~
40.0,15.s.,.,.........,,_,

42'"._",__

~2e:I' I~,,-,1... .,j~J
215000,,_ ..,-01._.-

238 .. ...$1'.,1......_

1l3s.n"'~~-..~,. ".82 So,."'~••• """"'2~rl/.

'-' ,. ., u U

Sul)(:luI,.. L.cpoId.my.
32 /)l~f't;W"..,<.m",

60 ..IWl

4.'",,,,,_,..,,,,-<...,,,, ,., ,.,2 1 O''''j... ,.....I/<>1'''

.".,"'-,..._,,..,...
'"

,. ..,
laO......l"... ,,~,_......

13.1188St~~ ...... ...lIS....,'...u(lIIIkno'von.1'1

"
11.8

ltD..................." " 31.9
A¥,,,,. ." ,.

10.' "
..,

" "
SubQulte'T~

.7'-'..-... _ ....,u.
81~""""'"

4' "'---..-,a. ..," .......--- ,.23T_.,. -.10«........

52' .. 10.6"......

C1dl"Uft$Qll ..
" .. 32.0

IS ....._ ..~,,...

72]("-__..-...-... 50,0
22T.-."... .......

711l0.s..~~__.... n..

" ". 111.1A.....

"""'-.... "70r"__ C«JI, ...bI1

12 t·__ "'....... c.....¥oedon} ,..e.r......... ,....... 'C(II_1
67.t__ 1...,1lH,

'"II~.._,..,._,..,

." '"20D.,..._,... ...""..,
15p,II......._ ...

" U 156.3 ...A.·...,.

Ckll~r P'.Dyll.Hyrrm

1. C~"'~"""'IJ_1"C"''''
R5.028 Hotl}.W....""....

33~:::;;••• _""t" .. .. .. ..,
" ,., 207

Chlltel T"C/l~f

25 (;''',·.n.. u,,·_ ...38...,,,,,,,,,,,.11.,.,,,,,
llbl..kt><.n(""..........n·r·l ... ...37olh."'i....II.,"'«J ... ...8fJ""dt...J.".• _ ••,

25.024,.·.«'0.......
50 ,..

5I5fJ__ ......"".. 150.0

35...".""",,,..._ •• ... ..,
12.5 .7.2

21 ~:'~:""£!<"".'.'" ... ... 1510 ... "



Table V-4. Clusters of plant species re;:ognized using Morisita's similarity index.

Numbers in table represent the percentage of the animal species as number

of photos (see text).
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Individual number of plant
1566727 137266256455624616145153462344 13414557 223 3322344115 335612 Animal

Animal spec1es 53280311625224569052569371984077]6l791745732990]8330408978156280642346348 group

Table V-5. Two-way table of TWINSPAN based on individual data. Numbers in table

represent the relative abundance of the animal species as number of photos

(see text).
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Table V-6. Groups of plant individuals recognized using TWINSPAN. Numbers in

table represent the percentage of the animal species as number of photos

(see text).
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Species number of plant
4 423423415144 131334412224335 24 12 33 112 3 1212 Animal

Animai species 447160273807561004499226891561946353781325956276013 group
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Table V-7. Two-way table of1WlNSPAN based on the species data. Numbers in table

represent the relative abundance of the animal species as number of photos

(see text).



Table V-B. Groups of plant species recognized using TWINSPAN. Numbers in table

represent the percentage of the animal species as number of photos (see

text).
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Table V-9. Comparison of the results between the two classification methods (plant

individuals). TG: Tupaia glis; MN: Macaca nemestrina; PF: Presbytis

femoralis; LI: Lariscus insignis; LS: Leopoldamys saballus; HB: Hystrix

brachyura; TF: Trichysfasciculata.

Ind. No. P1antsoec!es
13 C8IlariumltttOfBIe (pulp)
39 Myristicamaingayi

'; r:aa::::.c:~::,~~
S1rallan

4 Artocarpus nitidus
10 Boueaopositifolia
67 Terminafiacitnna (pulp)
29 HOfsfleidlasup6rlJa

:~~:;=nata
41 Ormoslavenosa

588CC8ureapafVlfolia
11 Canarlumllttorsle (pulp)
73 Xyfoplamafayana
58Santiriarubiglnoss?
42 Ps,srtocarpusbracleatus
34 Uthocarpus/ucidus
26 Garclnlanigrollneata
45 Psrldsspeclosa
63 Sarcothecamonophylla
30 Knemahookerlana
62Ssrcoth8Csfflonophylla

32 Lithocsrpus curtisll
so rattan
49 Pyrenari88cumln8t8
44 Pa,artoca,pus brae/sslus

;: ~~;~i~/8Parvifoli8

43 Pa,anoc8rpus brae/satus
18 Diospyrossinfjaporensis
66 Styrax b8flzoin
55 red Iruil (unknown sp.)
69 TermlnaltBcnnna (pulp)
31 KnemsscOftechlnii
52 rattan
17 DJospyrossmgepotensis

47 Portersndisanisophylla
61 Sarcothecamonophylla
46 Parterandissnisophylls
71 X8fosp8ffllumnorOnhlsnum
23 Endospermummafaccense7

S9 SapiumbatXatum

Morlslta'sindex
Cluster Subcluster

"" """" """" """" """" '''''"" """" """" """" """" """" ""''''' """" """" """" ""''''' '''''
"" """" """" """" """" """" """" ""
"" LS

"" LS

"" LS

"" LS

"" LS

"" LS

"" LS

"" LS

"" LS

"" LS

"" LS

"" LS

"" LS

"" LS

"" TG

"" TG

"" TG

"" TG

"" TG

~rouo :icatorsoD

8 ""
C2 MN.LS

8 ""
8 ""
B ""
C2 MN+LS

B ""
B ""
C2 "'N-lS

B ""
B ""
B ""
B ""
B ""
B ""C2 MN.LS
C2 MN+l$
A U+LSo-TG

B ""C2 MN+LS
C' TF
A U+LS+TG

B ""
B ""
B ""
B ""
B ""
C2 MN+LS

B ""
B ""
B ""
B ""
B ""
8 ""
8 ""
B ""

""""""U+LS+TG
U+LS+TG

U+LS+TG

64 Shoreamaxima
65 $horesmaxkna

6 BsccsUfeaparvrfohll
35 UthocarptJs $0.

72 X8fosp8fmum noronhisnum
22 Eiseocarpusstipullln·s
60 SsrcothecamonophyUs

1 AlllnglumBbenscsum
70 Termfnaliacitrina (cotyledon)
12 CllnariumlitrOfsle (cotyledon)
68 Termfnsliscltnna (cotyledon)
S3tatlan
57 Ryparosakunstlerl
19 Dlpterocarpus crinitus
20 Dipterocsrpuscrinltus
15 D/l/eniasumatrsna

~: ~~~~~~::~:;::csrps
33 Lithocarpusewyckii

25 GsrcinisnelVosa
38 Myristlca ellipties

9 btackbean (unknown sp.)
37 Myrlstlcse/llptlca

8 Bellschmlediamsdang
24 Eugenia sp.

2 Archidendronbuballum
56 RypsroS88Cumlnata
36 Myristicaclnnamones

3 Archidendronbuballum
21 Dysoxyillm seutsnqulum

LS A
LS A
LS A
LS A
LS A
LS B
LS B
LS C1
LS A

f'F.HB D
PF-HB D
f'F.HB C2

TF C'
TF C1
TF C1
TF C1
TF C1
TF C1
TF C2
TF C2
TF C'
TF C'
TF C'

TF
TF
TF
TF
TF
TF
MN+LS
MN+LS
TF
TF
TF



Table V-I O. Comparison of the results between the two classification methods (plant

species). TG: Tupaia gUs; MN: Macaca nemestrina; PF: Presbytis

femoralis; U: Lariscus insignis; LS: Leopoldamys saballus; HB: Hystrix

brachyura; TF: Trichysfasciculata.

MoriSlta'Slndell TWINSPAN Difference
Sp.no.Planlspecies CIUSler Group Indicator SQ, between methods

27 Uthocarpus curt/sli '"'" C, '"'"39rallan '"'" B LS (0)
5 Baccaureareficufata '"'" C'
3 Artocarpus nltidus Qflffithii '"'" C, '"'"13 Diospyroscauliflora '"'" C, '"'"22 GsrciniapaNifolia '"'" A 1I (0)

24 HOrsfieldia superba

'"'" C' '"'"47 Styrax benzoin '"'" A 1I (0)
48 Termina/iae/trina (pulp) '"'" C, '"'"9 Canar/um littorale !pulp)

'"'"
C,

'"'"43Santiriarubiginosa? '"'" A 1I (:)
33 Myristicamaingayi '"'" C2 TF

8 BouBa opos/tifo/ia '"'" C' '"'"4 8aCCBureaparvifoJis '"'" A 1I (0)
38 Pyrenariaacuminata '"'" C, '"'"51 Xyloplamalayana '"'" C, '"'"26 Knema scortechinil '"'" C, '"'"40 red Iruil (unknown sp.)

'"'"
A 1I (0)

34 Ormosiavenosa

'"'"
B LS (0)

35 Pararuxarpus bracteatus '"'" C, '"'"29 Lirhocarpus lucidus '"'" C, '"'"37 PortersndlslJll;sophyfla '"'" A 1I (0)
21 GarcinianigrolinesI8 '"'" A 1I (:)
36 Parkiaspeciosa '"'" A 1I
14Dlospyrossin9aporensis '"'" B LS (0)
12 DiJ/9f1/asumatrana '"'" B LS
18 Endospermum malaeeense? '"'" A 1I
50 Xerospermumnoronhlanum '"'" A LI
44 Sspiumbaecatum '"'" A LI

17 Baeocarpusstlpularis
45Sareothecamonophylla
46 ShOfssmaxima

1 Alangiumebenacsum LS A 1I
10 Canariumllttorale (cotyledon) LS A LI
49 Terminalia citrina (cotyledon) LS B LS
15 Dipterocarpus erin/tus LS C2 TF
42 RyparosakunstJeri LS B LS

11 Castanopsismegacarpa Pf.«B 0 F!'
23 HOfsfiefdiasucosa Pf.«B 0 F!'
28 Lithocarpus swyckii Pf.«B C, '"'"

7 black bean (unknown sp.) TF C2 TF
20 Garcinianervosa TF C2 TF

6 Beilscllmiedia madang TF C2 TF
2 ArchidendronbubaJium TF C2 TF

32 Myristica e/liptica TF C2 TF
19 Euqen/a sp. TF C2 TF
41 Ryparosaacumlnata TF C1 MIl
31 Myrisl,cs cinnamonsa TF C2 TF
30 Lithocsrpus SP IF A U
25 Knemahookeriana TF C2 TF
16 Dysoxylum 8cutangulum IF .. C2 TF

(') indicatestheptBnlspeciesolwhich/ruitisdomtnanttyutlhzedby~~innumber

a/photos



Table V-I!. Nutrient contents of the fruits analyzed.

Nutrient contents (% fresh matter) Energy Nutnent contents (% dry matter) Energy

P1ant species Family Edible part Moisture(%) Protein Lipid (CH20)" Fiber Ash (cal/g) PrOlein Lipid (CH.,O). F"", Ash (cal/g)

Archidendron bubalium lffiU seed 56.4 7.0 0.2 34.8 1.1 0.8 1985 16.1 0.4 79.8 2.4 1.4 4553
Bouea opposirijolia ANAC pulp go. 1 0.2 0.0 6.2 3.2 0.3 44g 1.6 0.4 62.5 32.6 2.8 4534
Bouea oppositiJolia ANAC seed 46.1 2.1 0.4 49.9 1.1 0.3 2398 3.9 0.7 92.7 2.0 0.6 4449

Canariumlittorale !'l..RS pulp 77.7 0.7 1.4 14.7 4.4 1.1 1045 3.1 8.4 65.7 19.9 4.9 4685
Canariumliuorale !'l..RS seed 8.8 13.6 52.3 6.8 14.8 3.8 6858 14.9 57.3 7.4 16.2 4.1 7520
Costanopsis megocarpa FN3A seed 52.5 2.8 0.1 43.2 1.0 0.6 2096 5.4 0.3 90.9 2.1 1.4 4413
Diospyros singaporensis 8E'I seed 49.4 5.3 0.1 23.5 21.3 0.5 2411 lOA 0.2 46.4 42.1 1.0 4765
Eugenia iTIOphyfla MVRT pulp 80.8 1.4 0.1 14.1 3.1 0.5 861 7.3 0.6 73.3 16.1 2.8 4484
Garcinianervosa GLITT seed 55.5 1.8 6.7 28.7 2.4 4.9 2129 4.2 15.1 64.4 5.3 11.1 4783
Irvingiamalayana IRV1 pulp 80.5 0.8 2.1 13.0 3.3 0.3 982 4.0 10.9 66.8 16.7 1.6 5035
Knemo hooker;ana M'fH seed 37.2 3.8 28.4 24.4 5.9 0.4 4320 6.0 45.2 38.8 9.5 0.6 6879
Myristica cinnamomea M'fH seed 46.0 1.4 8.5 37.2 6.2 0.7 2839 2.7 15.7 68.9 11.4 1.3 5258
Myristicaelliptica M'fH seed 29.8 5.0 55.0 0.8 8.8 0.6 8073 7.1 78.3 1.2 12.6 0.8 8650
Myristica elliptica M'fH seed coat 64.1 2.5 15.8 12.7 4.3 0.7 2438 6.9 43.9 35.3 12.0 1.9 6792
Neobalanocarpus heim;; DlPT seed 32.1 2.1 0.3 83.8 1.3 0.4 3005 3.0 0.4 94.0 1.9 0.6 4425
Onnosiavenosa lffiU seed 33.8 2.8 1.0 51.8 9.6 1.0 3008 4.2 1.5 78.2 14.5 1.5 4544
Parkiaspeciosa lffiU seed 80.7 6.5 1.5 8.1 2.2 1.0 978 33.7 7.8 42.2 11.3 5.0 5065
Pyrenaria acuminara TIiEA pulp 86.4 0.5 0.1 11.4 1.1 0.4 591 3.8 0.4 84.1 8.5 3.3 4347
Quercusgemelliflora FAGA seed 59.9 0." 0.3 37.7 0.7 0.7 1756 1.7 0.8 93.9 1.8 1.8 4380
SarcothecamonofJhylla OXAL pulp 90.5 0.6 0.0 5.2 3.2 0.4 430 6.8 0.4 54.8 33.9 4.2 4527
Shorea maxima DlPT seed 44.0 1.8 0.2 52.0 1.5 0.6 2471 3.1 0.4 92.9 2.6 1.0 4412
Styraxbenwin STYR pUlp 70.7 1.4 0.0 19.6 7.7 0.6 1327 4.7 0.1 66.9 26.4 2.0 4529
Terminaliacitrina <XMl pulp 70.9 2.8 0.2 24.2 0.6 1.4 1267 9.5 0.8 83.1 2.0 4.7 4354
Xeroseennum noronhianum SAP! seed coal 73.4 1.1 0.1 20.4 4.6 0.4 1198 4.0 0.4 78.7 17.5 1.5 4503
Average 59.1 2.8 7.3 25.2 4.7 0.9 2205 7.0 12.0 65.0 13.4 2.8 5079
SO 21.8 3.0 15.7 17.5 4.9 1.1 1627 6.8 21.5 25.7 1L2 ' ..1 1155



Table V-12. List of porcupine-favored fruits.

No. of animal Trichys fasciculata
Plant species Family species recorded No. of photos (%)

unknown sp. (Leguminosae) LEGU 2 22 95.7
Dysoxylum aeutangulum MBJ 5 373 91 .2
Beilsehmiedia madang LAUR 5 50 90.9
Myrisliea e/lipliea MYRI 7 42 80.8
Gareinia nervosa GVTT 5 64 75.3
Knema hoakeriana MYRI 7 22 33.3
Myristica cinnamomea ~ 8 13 33.3
Arehidendran bubalium LEGU 9 33 26.2

Other animals Total no.
No. of photos (%) of photos

1 4.3 23
36 8.8 409

5 9.1 55
10 19.2 52
21 24.7 85
44 66.7 66
26 66.7 39
93 73.8 126



Table V-13. Nutrient contents of porcupine-favored fruits and some other fruits.

NutrientcontenU (96fresn matter) Energy

Plant specieS Family Edible part Moisture (96) Protein lipid (CH,oI" Fiber A,h (cal/g)

Plants prefcred by TriclJys fascisulalQ
ArchidtnJrOflbuool,um LB:lJ seed 56.4 I.ll 0.2 34.8 I., 0.6 1985
GorCUliUflttrvoS(J GUTT seed 55.5 1.8 U 28.7 2A '9 2129
KMmahook.u;onu M'fR seed 37.2 3.8 2.M 24.4 5.9 OA 4320
Myrislicocimwlflomta M'fR seed 46.0 I., U 37.2 6.2 0.7 2839
Myrisricatlliplica M'fR seed 29.8 5.0 liS..Jl 0.8 8.8 0.6 6073
Myristicutlljptica M'fR seed coat 64.1 2.5 .L>..ll 12.7 '.3 0.7 2436

Average 48.2 3.6 19.1 23.1 '.8 1.3 3297
50 5.3 0.9 8.2 5.7 1.1 0.7 653

Plants consumed by other animals
Boluaopposi,i/olia ANAC pulp 90.1 0.2 0.0 6.2 3.2 0.3 449
BOllcuopposili/olia ANAC seed 46.1 2.1 D.• 49.9 1.1 0.3 2398
Canuriumlilloralt: a.R3 pulp 17.7 0.7 I.' 14.7 ... I., 1045
CUfIllriumli/loralt a.R3 seed 8.8 .Ll..Ii :iZ..:l 6.8 14.8 3.8 6858
CtJSlanopsismcgocUfl'1I FAGA seed 52.5 2.6 0.1 43.2 1.0 0.6 2096
Diospyrossingll/HJnmsis BE< seed 49.4 5.3 0.1 23.5 21.3 0.5 2411
Eugeniainophyllli MVRT pulp 80.8 I., 0.1 14.1 3.' 0.5 861
Irvingiama/(jytJna 1AV1 pUlp 80.5 0.8 2.1 13.0 3.3 0.3 982
Nt!obDlantKarpusht!imii Il4PT seed 32.1 2.' 0.3 63.8 1.3 D.• 3005
OnnoJia ~t!nt)sa LB:lJ seed 33.8 2.8 1.0 51.8 9.6 1.0 3008
ParA:iaJp«ioJa lIDJ seed 80.7 li..5 1.5 8.1 2.2 1.0 978
Pyrt!"oriaacumintJlo THEA pulp 86.4 0.5 0.1 11.4 1.1 D.• 59'
Quercwgt!mdlijlora FAGA seed 59.9 0.7 0.3 37.7 0.7 0.7 1756
StJrcolhuQmont)ph)lIa OXAL pulp 90.5 0.6 0.0 5.2 3.2 OA 430
SMrf'omu:cima Il4PT seed 44.0 1.8 0.2 52.0 1.5 0.6 2471
StyraJ:~nl.oi" STYR pulp 70.7 I., 0.0 19.6 7.7 0.6 1327
Tt!nninaliac;trirtU ro.tl pulp 70.9 2.8 0.2 24.2 0.6 IA 1267
Xt!rOJpf'rfflumnt)r(mhianu," SAP! seed coat 73.4 1.1 0.1 20.4 '.6 OA 1198

Aventge 62.7 2.6 3.' 25.9 '.7 0.8 1841
50 5.5 OR ?O 'A 1.3 0.2 356



Table V-14. Morisita's similarity indices between replications.

Replication no Species grOUP
Replication

Ind. no. Plant species Vegetation no. Cluster Subcluster

Different period/Same site
2 Archidendron bubalium Pl1mary Trichys
3 Archidendron bubafium Primary 0.914 Trichys

67 Termm81iacllrma (pulp) SlA Macaca Leopoldamys
69 Terminalls clttina (pulp) SlA 0.572 Macaca Leopofdamys

68 Termina/ia cirnna (cotyledon) SlA LeopokJamys
70 Term;nalla cirnna (cotyledon) SlA 0.983 Leopoldamys

37 Myristica elliptlCs SlA Trichys
38 MyristlCB effJpties SlA 1.116 Trichys

40 Ormosia venosa Primary Macaca Macaca
410rmosfavenosa Primary 1.018 Macaca Macaca

Different site/Same vegetation
5 Baccaurea patVifolia Primary Macaca Macsca
68accBureBpaNifollB Primary lW.Jl.ll Lariscu5

, 7 Djospyros singaporensis Secondary Maaca Leopoldamys
1a Dlospyros smgaporensis Secondary 0.554 Macaca LeopoJdamys

19 Dipterocarpus erinitus Prima", Leopofdamys
20 Dlplerocarpus ermilus Pnmary 0.758 Leopoldamys

42 Pararrocarpus braeteatus Secondary Macaca Maaca
43 ParBrrocarpus braeteatus Secondary 0.654 Macaca Leopofdamys
44 Pararrocarpus brae/eatus SeoondlUY 0.814 1.087 Macaca Leopoldamys

60 Sarcotheca monophylfa ("1) Primary Lariscus
61 Sarcotheca monophylfa ("1) Primary lL1J.Jl Macaca Tupaia
62 Sarcotheca monophyfla 1·2) Primary Q.ll5.J 0.565 Macaca Macaca
63 Sarcotheca monophyJla ("2) Primary ~ D..ll.OZ 0.751 Macaca Macaca

64 Shoreamaxima Primary Lariscus
65 Shorea maxima Primary 1.061 Lsrlscus

Different vegetation

" Canarium littorale (pulp) Secondary Macaca Macaca
13 Canar/um littorale (pulp) Primary 1.056 Macaca Macaca

46 Porrerandia anlsophyfJa Primary Macaca TUpal8
47 Porterandia anlsophyJla Secondary 1.102 Macaca TupaJa

48 Pyrenaria acuminata SecondalY Macaca Macaca
49 Pyrenafla acumlnala SlA 1.192 Macaca Leopofdamys

50ratlan Primary Macaca Leopofdamys
51raUan Secondary 1.016 Macaca Macaca
52ratlan Primary u.ll ll.ZJl2 Macaea Leopoldamys
53rallan Secondary ll..ilJ ll...12.I ~ Leopoldamys
54ratlan Primary '.043 0.857 ll..32..l ~ Maaca Leopoldamys

71 Xerospermum noronhianum Primary , Maaca Tupaia
72 Xerospermum noronh/anum Secondary 2 ll.ZJl2 Lariscus

(O') and (°2) represenllhe same individuals studied al differenllimes.



Fig. V-I. Location of the fruiting trees studied. Closed circles represent individual

plants.
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Fig. V-2. Plant species treated. Open bars: species known in the Pasoh 50 ha plot, 814

spp. in total; Shaded bars: species treated in this study, 70 spp in total.



a. Diurnal

Macaca nemestrina

Lariscus insignis

Tupaiaglis

b. Nocturnal

Leopoldamys sabanus

Maxomys spp.

Trichys fasciculata

c. Non-circadian

Sus scrofa

Tragulus javanicus

7
12

Time of day

7
24

Fig. V-3. Activity cycles of mammals. a: diurnal species; b: nocturnal species; c: non­

circadian. Vertical lines represent the time photos were taken.
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Fig. V-4. Similarity of fruit consumption by terrestrial vertebrates based on individual

data.
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Fig. V-5. Similarity of fruit consumption by terrestrial vertebrates based on species

data.



Fig. V-6. Number of fruit consumers appearing on each plant species. Total number of

animals recorded was 16 spp.
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Fig. V-7. Similarity of fruit utilization of terrestrial vertebrates based on individual data.
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Fig. V-So Similarity of fruit utilization of terrestrial vertebrates based on species data.
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Fig. V-9. Ordination of terrestrial vel1ebrates using DCA.
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Fig. V-II. Plant species subjected to the nunient analysis in DCA plane. Closed circles:

species analyzed; open circles: others.
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fruits. Open circles: cotyledon of Canarium littorale; closed circles: others.
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Fig. V-14. Relationship between the scores of axis 2 in DCA plot and fruit protection.

Hatched bars: protected fruits; shaded bars: unprotected fruits.
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Table VI-I. Correlation of population dynamics between small mammal species.

Numbers underlined represent significant correlations (p < 0.05).

Pearson correlation matrix (r)
Diurnal n Nocturnal

Squirrels R... !Porcupines! Moonrats
Speoes L...l!.!-I C>I3 CN U "- Sl LS ..... M; WI Rr TF EG
lG
C>I3 -0.057
CN 0.325 0.047
U 0.249 -0.431 0.018

"- 0.247 -0.252 -0.320 ll.llIl
Sl 0.273 0.333 0.137 -0.037

EG ~O.O75 -0.087 -0.393 0.102 0.459 -0.049
LS 0.463 0.316 0.277 -0.038 -0.188 0.191
..... 0.050 -0.330 -0.345 ~ ll..Ull 0.078 -0.262
M; lU13 0.209 0.008 0.255 0.412 ll.llil ~ 0.163
WI -0.238 00417 -0.441 -0.358 0.063 0.388 0.205 -0.172 0.470
Rr 0.177 -0.073 ll...Wl -0.070 -0.388 -0.176 0.096 ~ -0.247 -0.364
TF 0.219 0.071 -0.052 -0.156 0.045 -0.140 0.464 -0.012 0.308 0.181 -0.043
EG -0.075 -0.087 -0.393 0.102 0.459 -0.049 -0.462 0.387 -0.050 0.001 -0.196

Matrix of Bonferroni probabilities (p)

IT,..~ewsl
Diurnal

I I
Nocturnal

Squirrels Rat. ! Porcupjnesl Moonrats
speoes C>I3 CN U "- Sl LS ..... M; WI Rr TF EG
lG
C>I3 1.000
CN 1.000 1.000
U 1.000 0.218 \.000
"- 1.000 1.000 1.000 ll.JlIlJl
Sl 1.000 1.000 1.000 1.000

LS 0.052 1.000 1.000 1.000 1.000 1.000
..... 1.000 1.000 1.000 llJlJlIl llJlJlIl 1.000 1.000
M; ll..IlZ1 1.000 1.000 1.000 0.349 ll.Q.Il2 ll..Il.lI.:l 1.000
WI 1.000 0.306 0.168 1.000 1.000 0.604 1.000 1.000 0.077
Rr 1.000 1.000 llJlJlIl 1.000 0.635 1.000 1.000 ll.JlZJl 1.000 1.000
TF 1.000 1.000 1.000 1.000 1.000 1.000 0.092 1.000 1.000 1.000 1.000
EG 1.000 1.000 0.542 1.000 0.104 \.000 0.095 0.617 1.000 1.000 \.000

TG: TUfXlia gUs; CNIG: Callosciurus flI8roviualus : eN: c. now,us ; L1: Ulriscus insig"is : RL: RIl/1losriurus la,icaudmus ; SL: SUlldluciurus lowjj : LS teof)Oldumys salxmus :
MR: M(uomys mja" ; MS: M. surifer ; MW: M. Whiteheadi ; RT: R(mus I;omtmicus : TF: Trichysfiu'cicufa/(l ; EG: EchillO.wrex 8ymllllrus .



Table Vl-2. Correlation of population dynamics among the three dominant small

mammals. Numbers underlined represent significant correlations (p <

0.05).

Pearson correlation matrix (r)

Animal species Leopoldamys sabanus
sex Female Male

0.045

0.428

Lariscus insixnis

Lariscus insixnis

Female Male

Female Male
Tupaiax1is

Tupaiaxlis

.Q.Jl.Q.1

0.648 1.000
~ 0.115

~

0.299 -0.146
~ 0.388

Female Male

Female Male

~

0.334
0.217
0.356

!L.QQ1
0.348
1.000
0.228

1.000
1.000
1.000
.Q.JlQ..3.
0.289

0.025
-0.007
0.214

::.Q....Q..2..1
-0.344

Female
Male
Female
Male
Female
Male

Female
Male
Female
Male
Female
Male

Leopo/damys sabanus
Leopoldamys sabanus
Tupaia gUs
Tupaia gUs
Lariscus insignis
Lariscus illsignis

Matrix of Bonferroni probabilities (p)

Leopoldamys sabanus
Leopoldamys sabanus
Tupaiaglis
Tupaiaglis
Lariscus insignis
Lariscus insignis

Animal species Leopoldamys sabanus
sex Female Male
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Fig. VI-I. Density of animals in the primary forest habitat during the main trapping

period, June 1992-May 1996. Three-month moving averages are shown.
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a. Female

Lag

-7 0.035
-6 -0.019
-5 -0.046
-4 -0.066
-3 -0.110
-2 -0.187
-1 -0.247
0-0.233
1 -0.128
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Leopoldamys saballus. Parentheses represent 95% acceptable regions.
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Fig. VI-5. Correlograms between fruit availability and population density of Tupaia

gUs. Parentheses represent 95% acceptable regions.



a. Female

Lag

-7 0.227
-6 0.269
-5 0.285
-4 0.280
-3 0.283
-2 0.330
-1 0.414
o 0.492
1 0.480
2 0.476
3 0.431
4 0.386
5 0.311
6 0.233
7 0.121

b. Male

Lag

-7 0.142
-6 0.161
-5 0.194
-4 0.223
-3 0.232
-2 0.231
-1 0.275
o 0.284
1 0.175
2 0.011
3 -0.129
4 -0.228
5 -0.274
6 -0.262
7 -0.256

SE

0.160
0.158
0.156
0.154
0.152
0.151
0.149
0.147
0.149
0.151
0.152
0.154
0.156
0.158
0.160

SE

0.160
0.158
0.156
0.154
0.152
0.151
0.149
0.147
0.149
0.151
0.152
0.154
0.156
0.158
0.160

-1.0 -.8 -.6 -.4 -.2 .0 .2 4 .6 .8 1.0
I -- -- I -- -- I -- -- I -- -- I -- -- I -- -- I -- -- I -- -- I -- -- I -- -- 1

I· .... )
I .. •• .. )
I· ·)
I )
I .. •• .. )
I .. • .. ·)·
I ) .. •
I ) .... •
I ) .. • ..
I ) ....
I ) .. •
I ) ..
I )
I·· .. · )
I", )

-1.0 -.8 -.6 -.4 -.2 .0 .2 .4 .6 .8 1.0
1---- I -- -- I -- -- 1-- -- 1-- -- I -- -- I -- -- I -- -- I -- -- I -- -- I

I'"
I ..
I ..
I· ..
I· ..
I .. • ..
I
I
I ....
I

• .. 1

• .... 1

I
I

...... I

Fig. VI-6. Correlograms between fruit availability and population density of Lariscus

insignis. Parentheses represent 95% acceptable regions.
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Fig. Y1-7. Fruit availability and densities of the three small mammals.
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Fig. VI-8. Developmental stages of the three dominant small mammals. Open bars:

adults; Shaded bars: juveniles, distinguished by their appearance.
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Fig. VI-9. Growth curve for Leopoldamys sabanus.
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Fig. VI-II. Population dynamics of females of Leopoldamys sabanus. a: fruit

availability; b: MNA, NA, and emergence of new individuals; c: pseudo­

cohort.
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Fig. VI-12. Population dynamics of males of Leopoldamys sabanus. a: fruit

availability; b: MNA. NA. and emergence of new individuals; c: pseudo­

cohort.
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Fig. VI-13. Emergence and disappearance of individuals in Leopoldamys sabanus.
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Fig. VI-14. Estimated months of birth for juveniles and subadults of Leopoldamys

sabanus. Closed bars: juveniles; shaded bars: subadults, according to the

thresholds in Fig. VI-8a. Three-month moving average is shown for fruit

availability.



a. Fruit availability

1992 1993 1994 1995 1996

".0
~
Z

b. Population dynamics

.' ~.:'

1992 1993 1994 1995 1996

c. Ratio of reproductive individuals

j'::!~
1992 1993 1994 1995 1996

Fig. VI-15. Reproductive activity of females of Leopoldamys sabanus. Three-month

moving averages are shown.
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Fig. VI-16, Reproductive activity of males of Leopoldamys sabanus. Three-month

moving averages are shown.
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Individuals which stayed in the study plot for six months or more are shown.
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Fig. VI-18. Population dynamics of females of Tupaias glis. a: fruit availability; b:

MNA, NA, and emergence of new individuals; c: pseudo-cohort.
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Fig. VI-19. Population dynamics of males of T/lpaia gUs. a: fruit availability; b: MNA,

NA, and emergence of new individuals; c: pseudo-cohort.
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Fig. VI-20. Estimated months of birth for juveniles and subadults of Tupaia gUs.

Closed bars: juveniles; shaded bars: subadults, according to the thresholds in

Fig. VI-8b. Three-month moving average is shown for fruit availability.
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Fig. VI-21. Population dynamics of females of Lariscus insignis. a: fruit availability; b:

MNA, NA, and emergence of new individuals; c: pseudo-cohort.
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Fig. VI-22. Population dynamics of males of Lariscus illsigllis. a: fruit availability; b:

MNA, NA, and emergence of new individuals; c: pseudo-cohort.
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Fig. VI-23. Estimated months of birth for juveniles and subadults of Lariscus insignis.

Closed bars: juveniles; shaded bars: subadults, according to the thresholds in

Fig. VI-8c. Three-month moving average is shown for fruit availability.






