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: Fank Maw Vernacular 2 Storey
Botanical Name Name - Symbol| Timber | "oyo .o
Aniédﬁtefa'laéVisr | mersawa durian MADR E
39_;, Dipterocarpus baudifi | kefuing bulu KRBL MHEW E
| Pegacese . o -
40 ' Castanopsis spp, be¥angan BRG LuW
. Ulmacese . N
41 Gironniera spp. “hampas tebu HT
‘Morsceae |
42 . Antisvis toxicaria | ipoh IP LEW E
43 Ficus spp. ara ARA
. Myrfadead
44 fEugénia Sppi- 1 kelat- - KT MBEH
- Lecythidicede R
45 . ;. Barringtonia spp: .:[ | putat: PUT LHY




Botanical namef

Vernacular nams

Symbol

Timber

Storey Class

N Y

: Eipiaﬁati%ﬁf?&%féﬁfcfﬁﬁ LIST ‘::Pfizgﬁrijé )
Pamlly namé on I:ép line and species
or group néme ont follwing 1ines in L e
f Latin, :

’Halaysnan ilame apphed most coménly as
a standerd N

U T Y S
Symbols used féfér to "Pocke Cheék
Listiof: T:mber Tréesh. (Halayéﬁ E‘brest &%
Records Nﬁ.l?) with SOme spécies only

;- dlscretlonally identifiad for- cunveni—i' ;

'ence of field work

i

Information is givén ss to whether the

tlezber is a Héavy (H](H), Fedlua (HHH) or

Light (L) Hardwood.

© The trees are ¢lassified into emétgént
| storey (E), maid storey (M) or undex’
storey (B) Speénes.



BT I R P P SRR
Ci Table-h - Sapling Nuwbers in Fach Plot

Sizé of Saplings in height

Mo " "Léss than 0.5m © MO¥E than 0.5m

1 L 14,196 (s6,9841R8) | 6,052 (24,208/ha)

2 shgneome) | 1,101 €2,3600me)




ORDER INSECTIVORA ~ ~* 117

Tablt}-S Bﬂm_aj_s__ot the Tekaf .Al.."ea.

- Faiai"ly Erinaceidae

(1)

2) i .Fa-nly Tupaxidae

(3

Echi mc-sorex gymnutus (}’oom’at)

Ptilotérc_us_ towii (Pentail Tédeshiaw)

ORDER DERMOPTERA

3)  Family Cynocephalidae

(3)

Cynocephalus variegatus ( Filying Lemus)

ORDER CHIROPTERA

4) Family Pteropidae

4)

Pteropus vampyrus (. Large Flymg Fox)

5) Family Rhanolophldae

(5) Rhinolophus tnfohatus (Ttefonl Horseshoe Bat)

ORDER PRIMATES
6) Family Lorisidae

(6)

Kycticebus coucang ( . Slow Lorls)

7) Fémily Ceércopithecidae

(7)
(8)
(9)
(10)
(11)

Piesbytis cristata (.éllvéred Leat Honkey)

P. obscura (.Spectacled Leaf Honkey)
Macata fascicularis (Li)ng'-tailed Macaque)
H. nemestrina (Pig-—tailed Hacaque)

M. speciosa (Stump-tailéd Hacaque)

8) Family Pongidae

{(12)
(13)

Hylobates lar ( ¥hite-handed Gibbon)
H. syadactylus ( Siamang)

Totally Protected Animal in Malaysia
@ Protected Animal in Halaysia



ORDER PHOLIDOTA .

,9)

‘Family Hani&ae

(!4) Hanis: javahma ( . Pangolm)

ORDER RODENTIA

110)

11)
12)

13)

Family Sciuveidae o

(i$) Ratuta Affiﬁis'(CrehmﬁcbloUred Giant Squivrel)
(16) R. bicolor (.Bla‘ck Giant Squirrel)

(17) Callosciurus prevostii’ (.Prevost s Squirrel}
(13) C. notatus (Plantain $quirrel)

(19 c. ntgrmntl:atus (Black-banded Squirrel) .

(20) Sundasciurul tenuis (Slénder Squirrel)

(21) S. towii (Low's Squirrél)

(22) Tamiops macelellandii (Himalayan Striped Squirrel)
Family Rhizomidae IR

(23) Rhizomys sumatrensis (Large Bamboo Rat)

Family Muridae

{24) Rattus tiomanicus (Malaysian Wood Rat)

Family Hystricidae.

{25) Hystrix brachyura (.Cosmzon Porcupme)

(26) Athérurus macrourus (®Brus‘h -tailed Porcupine)

ORDER CARNIVORA

14)

15)

16)

17)

Fanily Csnidae

(27) Cuon alpinus ( Red Dog)

Fanily Ursidae _

(28) Melarctos malayanus .E("Su"n Bear)

Famtly Mustelidae )

{29) Martes’ flavngula ¢ . Yellow-thtoatéd Harten)
(30) Musttla nudiges ( . Halay Weasel)

(31) Amblonyx cinerea (®0r1ental $mall-claveéd Otter)

Famly Vivérridaé

(32) Viverrs tangalunga (.Halay ‘Civet)

(33) Prionodon linsang ( . Banded Linsang)

(34) Patadoxurus hemaphroduus (@Comzon Paln Cwet)

- W



(35) Pagums larvata ( () Masked Palwm Civ'ét*)""””"’?’ R O

{36) Arctitis bmturung ( . Bmturoung) r R
(37) Arctogahdia‘trwirgata (@Sma“ toothed e 3
‘Palm Civert)
L : : . LS N f

18) Famly I-‘ehdae . ComPseicd otiogT {01
(38) Panthera txgt‘xs (. Tlger) """ Loierr iy 3
(39) P. pardus (.Ledpard) S T L 3 _
(40) Neofelis nebuiosa ( . Gloudeé Le0pard} [ies 3
(41) Felis benegatensis (. Leopard Cat) ¢ . L4t 3
(42) F, ﬁ'ar:ﬁo’rata € Marbled Cat) o .- i v {74} 2,3
(43) F, planiceps (Flat-headed Cat) @ . .. % {07 3.

O N L L T T SV IR
ORDER PROBOSCIDEA : ;Do

19} Family Elephantidae S I AT
(Ml) Elephas naximus (. Iﬂdian Elephant) M 1,2,3

ORDER PERISSODACTYLA TR TS I T PO S F PP TR S0
20) Family Taplndae phinbuse i wiiork 4
(45) Tapirus indicus ( . Halay Tapir) EREAY: 3
21) ' Pamily thnlcerotldae DI T A
(46) Didermocerus sumatrensxs ( . Sumatran TVO*horned 3
Rhmocers) . .
) o 0 P ot
ORDER ARTIODACIYLA . oen
22) Fanmily Suidae .
(47) Sus scrofa {.mm Png) e g 3
23) Fanmily Traguhdae TS '
(48) Ttagulus Javsmcus (.Lesser !{quse Deer) ” 1,3
(49) T. napu (.Large F0use Deer) Cre i frn 3
24) | ‘Family Cenudae et - a’.;-‘-. ' i ’:
(50) 2 atiacus muntjak (.Barkmg Deer).‘__;_ (<1 1.";‘!',3'
(51) Cervus umcolor (.Sam‘bar) ‘o 3
25) Fanmily Bov1dae . et i et e (16
| (52) Bos gaurus (.Caur) L tlaawatiarg €303
L(53) Capncorms sumatraénsis ( . setow) 2,3



Ten order Twenty-five fam”ily"l-*i'fty'-thréé species.
" Notéd Y = authors
L2 ‘“lnemberd of the project
§.. fiéﬁéui’s; 5f the projest



-Tabie-b : erds of the Tekai Area

-:1*_:'j T R P S T S

ORDER CICONI1FORMES .
1) Fawily Ardéidae Pt R En el
(1) Butorides striatus ( . Little Heron)

ORDER PALCONIFORMES

2)  Fanily Accipitridae o :
1 Ichthyophaga 1chthyaetus ( . Créy—headed Fnsh-eaglé)
(3 Spllornls chesla (Crested Serpent Eagle)

(4) Pandion haliaetus ( . Osprey)
3) Panily Faleonidae

(5) Micronierax fringillarius (Black-thighéed Falconet)

ORDER GRUIFORHES
4) Faoily Turnicidae

(6) Turnix-suscutater (Barred Butfo’n’duail)
5) Family Ralltdae

(1) Rallina fasciats (Réd- ~legged Crake)

ORDER CHARADREIFORMES
6) Fanmily SébiOpacidae

(8) Callinago stenura (Pintail Snipe)
7)  Fanily Laridse

(9) Steinal_hir’undo { Common Tern)

ORDER COLUMBIFORMES
8) TFamily Columbidae |
(10) Treron olax (little Greén Pigeon)

ORDER PSITTACIFORMES

9)  Family Psittacidae
(11) Psittious cyanurus (Blue-rumped Parrot)

._.40.._.



ORDER éﬂéulltonuzs
10}, Family Cuculiéae '
= :(ib RhinOrth& chiorophaea ( . Raffles Halkoha)

: __.(13) Rhaphbéoccyx curvirostris ( . Chestnut-breasted Halkoha)
(14) Céntropus sinensis ( . Greater Coucal)

onnzx $Taiélraknsé
1), Pamily Strlgldae

(15) Stnx 1éptogram1ca ( . Brown Hood Owl)

lé) Family Tytonidae

- {16} Phodilus badius ( . Bay Ovl) o

- boanaa APOD!?ORHES

oot 13) ,Famlly Apodldae

10
- 15) [-‘amly Alcedm1dae

e i) Rhaphldura ieucopygla!is ( . SllVer-ru-ped S\i‘lft)
14) Fannly Henlprocrndae ‘

: _,(18) Hemxpro:ne comata ( . thskéred Treeswxft)

ORDER béiACIi?oiiié e

. (9) Alcedo “d€ehis’ ( Kenghsher)
(20) Ceyx rufldorsum ( . Rufous-backed ‘(mgf;sher)
(2.{) LaCedo pulchella ( . Banded nghsher) _
- {23) Haleyon s:ayrnénsls ( . h’hlte-t‘hroated nghsher)
. {28) M. coﬁcreta ( . Rufoas-coilared nghsher)
3 (25) H. pileata ( . Biack-—capped ngfnsher)

- 18) _Famfly }’étopléae

"--’-'-.:"'(26) Herops vlndes ( . Blué- t‘hroated Bee-—eater)

”_"1"‘\(27) l\yétyomls amiétus ( . Red—bearded Bee-eater}
17). Family Coraciidae

_(28) Eurystouus orlentahs ( . Bollarblrd)
58)‘{ Family Bucerohdae

‘(ié) Adorrhinus gaientué ( . Bushy-crested Horabill)
{30) Aceros undulatus ( . Wreathed Hornbill)



STRN

12

._‘,,.

19)

20)

ORDER PASSERIFORMES -

21)

22)
23)
25)

25)

26)

21)

28)

'-(33) Buceros rhmon’:eros ( . Rh;nocerés HOrqu 1_

AL

.(44) Confus enca (Slendér bxlled Crow)

(31) Anthracoceros malayanus ( . Black Hornbiliilj):_g,‘
(32) A. covonatus ( (7P) . Pied Hornbnll)

o

I

I R R RN R B

R
Lik

Fanily Eurylaimldae )

(36) Cymbirhynchué eacrbrhynchos” ( . Black aﬁd‘-Red Broadblll)

Fanily Hirundinidae

37> erundo msttca ( . Barn Swallov) e
(38} R.: tehitiéa ( . Paclfnc Swallow) {
E‘amly Cenpephagldéé SRR Do S , , ‘
(ﬁB) Coracina striata ( . Bar-béllxed Cuckoo shnke) |
(40) Periérocotus divaricatus ( . Agi‘by_l‘:lyj:l__yé;l::)!_ .
Family Dic¢ruridae o

41) chururus aeneus ( . Bronzed Brongo)

= 8]

;'\

4 (42) D, rémfer ( @ Lesser Racket talled Drongo)
_Pamiy Onohdae s : :

'(&3) Iréna puella ( . As1an Fau:y Bluebird)
Famly Corvidae '

- 2L sr SO
b ko dnnpy bl 4 Y

l‘-‘aauly Tmall idae —

=% ._-.rr!;- LHOLeY

(45) Trichastoma abbotti ¢ (T9) . Abbott ' Babbler) fa
(46) Halacopteron p.agnum { Ruiou%-crowued Babbler)

_ (4?) Stachyns maculata (. Chestnut-rumped Babbler)

Famly Aeglthnmdae
(48) Aegtthma ttphla ( . Co:;uon Iora) . J e
(49) Chloropsls cyanc.pbgbn ( . Lésser créen Leatbug)

PR 4

o

Ly

I
ER RN AR



29)

30y Fami iy ‘I'urdldae

(55) Erythacus cyane < . Slbeuan Blue Robm)
(56) Copsychus saularis (Hagpie Robm)

) .
7' -’:(58) ana rufescéns ( . Rufesceat: Prmta)
T(59) 0rthotonus sutOrws (. . Commén Tailorbird)
“(60) 0 sericéus . Rufous- -tailed Tailordird):
71:(6!) O. rufzceps ( . Ashy ‘l‘allorbl.rd)

: Fantly Muséicapidae

“(62) Rhmomytas “umbratilis ( Grey-chestg'_d5F[yc3tc_her)_

$32)

Sy oo

'I-‘amly Pycnbnotx&ae

(51) Pycnonbtus zeylarﬁcﬁs (Stt’aw headed Bulbul)
:(52) P, brunaeus ( . Red-eyed Bulbul)

_(53) P. smplex ( Cream-ventéd Bulbul) -

(34) Eriniger phacocephatus ( . Yellow-beltied Buibul)

(5?) c. malabancus ( . White-rumpéd Shama)
E‘amly Syl\ndae :

| . “(63) P}ulento-é pyrhorpteru- ( Rufous-wingéd Flycatcher) -

33)
“34)

35)

36)
37)

38)

(64 'i'erps;p\mné péradtsl ( . Parsadise. Plycatcher) I
: Pamtly Lhiidae SO

" (65) Lanius tlgnnus ( . Tlger Shnke)
LFamily Strunidae

(66) CGraculs religiosa (Hill Myna)

Family Nedtariniidae : : 2o
(61) Rypogramma hypogramicum { . Purple-naped Sunbud)
(68) Nectarinia sperata ( . Purple-throated Sunbird) -
(49) Arachuothera longivostra ( _Littlé Spiderhunter)
(70) A. rovusta ¢ (1P) . Long-billed spiderhunter)

(71) A, chrysogenys ( . Yellow-eared Spiderbunter)
Family Dicaecidae o :
(72) Prionochilus percussus ( . Cnmson-—breasted Flowerpecker)
Fanily Ploceidae D

{(73) Passer montanus (Tree Sparrow)

Family Estrildidae

(74) Lonchura leucogastra . mnte—belhed Kunia)



12,
13,
14,

ls-"

16,
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
27,
.28
29.
30.
3.
32.
33,

‘Kéjau (AcrésSothé1lus Sp ) EREDE TR

Table-7 Fishes of the Tekat Rlvet and its Branches

... »3 v:-,;. F
(Caught during Field Sufvéy) s

Bagoh (Puntius iateristtiga) o o
Batu (Batbnchthys ldevis) - A

Baung seb i Doty i___: ': ‘ L T S O N ERER 'i.
Belida (Notopterus sp.) SRR
Bulu Ayam (Oxygaster spi) et ‘. ST ‘_ : T .'1 - r ::= [ :‘7 ‘ k1 ‘: 1_‘ ' i

_Buntal o T L ﬁifx;:?f R R B IR

Daun (Acrﬁsséﬁhéilﬁsfdeéu%atﬁé)f SRR

Depu (Glyptothorax sp:) Sl
Gerahak (Beloaohtichtys’diﬁéhén%)" Foainay et os lmind 007G

_Hangus (Balantocheilus mélénopte:us) TEE st 03
Jemerong (Loboéhetlus spid-w «o 0 D0 alon s dey

Jenkua (Horullas chrysopheﬁédloﬂ) L
Kalui (Osphromenos spi) . - L E AL e e
Kawan {Labiébarbus” CuV1eES)"i i Tizf‘?i{.”z'“;ﬁ st Dy

Kelah (To¥- tambiéltés) : ifﬁr ‘_7“5{'¢2f,f
Keli (Clarias batrachus) o , AT
Kemperas (Cyclochelllchthys épn) IR R NI foos
Kenerak . - u:'%fi“:;;r’zgy 3
Kepar (Priétoleﬁsis'_Easéiéti].é)'!';"".‘iT ‘T”}‘};}}.‘:af;‘?'i“'j
Jelawat (Leptobarbus hoeveni) SRR EREEEE I
Kerai (Puntius sppi)- fjiﬁ:: ce el s D
Lalang (Oxygastér snemaloya) . o+ 0 © =if o« eio srsneil 100
Lais*(xtjptbptérus‘3§i)i“ft SR R e L S
Lali {Botia hywenophysa) 1+ w7 fIil 1 =iiei |

Lonpan’ (Pontius’ schwanefeldi): /.1 <7 7 v 4 (i

Lawang (Pangasius micvcnemus)

Nyua, Kyaauvar - S 7"""f*7 _if?%fi5ﬁ“i*3 :

Pasir (Acanthopsis cholrorhynchus) e R

......

Parang (Hacrochlrnchthys.maétochxtu 8}’ R et fei

Patin (Pangasius poaderosus) - . TiRFEeesd adions
Patung (Pristolépis faséistﬁ) f 7’?“}‘“: “f;ﬁfifﬁu‘f_i;i}

Pucok Pisang (Labiobarbus fasciato)

— 48—

I



34,
35,
36.
31.

38..

39,

40,
Ty
A2,

43

b
45,

46,

4.
48,
49,

50,
51.

520

53, 110qan Tarong (0. micropeltes)

Riu (Lais hexanema)

Rong (Osteochniu vittatus)

$elimang Batang (Epalzeorrhynchus kallopterus)
Seiiﬁéﬁg%????iQCfosSochiIUS oblongus)

Seluadg (Rasbora elegans)

Sebarau (Hazmpala macrolepidota).

Seﬁgafing g;ﬁpiobarboue tarbra)
Sié'(HyStaggigu¢u§ mafginatus)

éikang (Bé;iiius'guttatus)

:Tapah (Hallago teeri)

Tapah Bemban (Ompok bintacalatus)
Tebal $isek (Puntnus binotatus),

Tengas (Acrosocheilus hasselti)
‘Tengku Lolah (Mystus wycky)
Tengalan (fggtius ﬁulu)

:Téfbui (Os;géchilus hasselti)

Tilan (Has;péenbélus sp.)

Tomah'(ﬁphjdgéphalus striatus)

_ Toman Ekor Kuang, Toman Jela (0. welonoptéra)



Table-8 Numbers and Relative Abundance of Fishes
Collected — Field Survey, Sept.f{)ct. 1483°

P T s
B WITCUTIETEeS St

I T O T o T I Il
* * L - i AEECEI - N

., abundanee (%)1->

= -
e

Species

P

' P yhigt St e

Jemerong - . EEE R Tﬁﬁéi&*;; e

sy gt anE

Ry e faiE

;g;;rﬁx;atﬁaﬁ} s

5f=€§35a;;; TR

IR ET VS ISR AR

RS 4 IR

BEREEERR RS T B ER IR

Gy oy e
1.3
0.4
0.4
0.4
0.4
0.4

Kerai K & J

W
.

Sia

PSRy
Mo
.

Baung

o

N
=2

Lampam
Kelah

Kenperas

w0

Kawan

Terbui
Séngériﬂg
Sebarau
Nuar

Rong
Patqng
Bulu Ayanm
Bagoh
¥Keénerak
Sikan
Tilan
Lali
Buntal

— 46 —



Species

. Lo N
Kerai K&J *

Sia
Baung %
Jéﬁéfdég
'Lampamé
Kelah %
Kénpér%s.

Kawan

IR R NS
Terbui'

Sengéring
§ébérau
Ruar

Rong
Patung
Bulu Ayanm
Bagoh
Keénerak
Sikan
Tilan
Lali
Buntal

" sample Size Hin,
58 13
BETH 7.5

URTE L S ]

a0l 15
18 10.5
1 10.5

9 16

8 -4

7 Y

5 19

4 2%

4 16
4 7.5

3 -
3 9.2

1 -

l —

) _

l -

l -

Losient iqivié-9 T Hedsdreménts of Fisheés

46
15
43
27
28
51
25
21

13 -

o
26
28
24

Max.

Total Leagth (cm)

-

Mean.
23.8
11.9
23.1
21.3
19.4
31.8
16.9

17.9

1.4
13.8
22,0

i 26.0

18.9

8.8
16.5
10.5

46

18
26
18

?

‘§.D.

7.5

2
i %8.0
2.7
4.2

9.3
4.9
1.5
1.7
3.4
3.0
1.4
3.2
1.2

1.2



Table-10 Infection Rates for Schiestosomlasis

Sefentific
. Name .

Pércentage’ affected

by'gchist030mid§is 1. Sample ..

1 1% . Snalis = Robertisiella ; | .. | -
__Kaporensis

2 204 | Juagle | “Raftus
. ;. - rats -Muéllerd

3 1.5% - Muman population of local
- g |*  orang Aslifroup

v

Source: Results of data collected by Institue of Medical .
Research at Kg Kuala Koyan River Jelat '



Figi'l o Anndbl RE1AEA11714 Hest Malaysia

"L (’Sébice; Wydtt-Smith,Maldy Forest Rec.23;1963 )

" Fig. 2 - Aonual Rafnfall in Kuala Tahan
- CAverage 1973 - 1981 )
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Fig. 3 Locatlon of Water Test Sampling:in 198}:-

. T g ala?iaﬁah
i ' ) ) St jéaéfeet -
SN .. Gibulang

" PR
e e et e e 0 gy
", o e

¢ Sourée; Mizuao and Mori, University Report of
Ohsaka Educational Univ.,1969 )
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Fig. 5 Location of Plot-1. and Plot 2.
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Fig. 6 Topographic map oi.ﬁlﬁt—l.

(Located approxiﬂatély{i‘km upstréam
(left bank) of the upper damsite)
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Fig. 7 3- To;&ographricf mép of | Plot-2.
(Located approximately 20 km upstrean
(eft b;u;ik)-_:of: the upper damsite)
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Fig. 11 Frequency distributiéon of height, Plot-2.



.,,Ill.— L D NN i

o T B U 4 PR A ML LN E WU LRSSl WL WRR SR LR L
.

R

L

aE n - - 1w

ek B ¢S BRI GWmeEm mE |0 KR
- o inm Wl

TR I TR Y I

P S ) W R S AAERE W W

Y- &

e s

e g e e EEEE N MO Ceesrvs | NSRS s R
v

N
P T e Y el TR

M A B TR | w

501 1°

avtl, f .
- R A e—— TS SRV
. A A ~

LT -
& = ——— e s & 4 14 00 1, e . ]
P o o T
- o e MR A e . .I_,
» .-.—_'li,lil ,ll.!li‘l,l'. e

T . e . .
! 1 y—

os o S .".O.a.l. N - L Lt It I _ ST ..n:,u:..s P L P WL
P I [ PSR + ¥ I r—s ——s

2 200¢m

100

Fig. 1?2 Scatter diagram'on a relation between D,B.H. and H. on

the data colléci::ed: (rom Plot-15




hoeome WA

- A
-
| 5=

-
-
Sy

-
N eyt
_.-ln-.-_.....cnl:-l‘.‘.‘"

o

F2 3

-,

-~

TR TR R RERE LR R Y

S0y

-Q

.

0

L3 2 ]

£3.4c
[ty

go_q-é-:..ul-'.';-;

o s

Crown pfojection wmap of Plot-l

Fig. 13.

57 ~ 58



- a

v-s - v
i o, HTY i -
* Yu i R
. .
: ]} .- 2.y -
- 3
' s ] . "
M - {12 ) )
. . .
.- - : - "0
. : %
, ‘. : : e,
. - he o Ft-2 L9
W . i RS
BN I L ; . ML, _'?:s
;9_5,-,....‘:i_.-,_---.:-;.,--_-'--.'-—_-b\—-a-;‘-a'_--'--so‘-—i-&---.,....--._; __‘_________----:-.---------_--.-‘-.-'--
- i - - . ¥ .
. [ . b . 3 . 5
s b4 1Y T N .
- » <€ - -
g, XL . R :
L= 3N L [ . a
< U 3
[Er] . " X
. . u
frt : -
£ e
S ! -
x . z
x .
. £
T
b *
1Y} H .
o ! 4
Wwolt---ferso---Sc-ad A . ‘-ﬁ
. T . x :
- X £ c % H x ¥ - x =
¥ x M - - =
x PN 2 t . x i X
’ T x .- - X 1] .
- ! D i x : . X
x £ * H » ) x
z # - x X
:? ) B x 4o xX : - ‘6
L %X e h . - :
() : 3
-zl‘. X ; L] :_3 = £ X
. ; 5 B = - X% ’I
O 3y [1] - - ¥
N R X LRI IR @) "SR P i
- HIE P ua“
. %) - L x
H % 5
[ . -
£ L
x; N * ;’ x : X
. . T -
L] T X x
» : 5 :
33 : . x -
. o T . x
o . N .
1 ., - N : x
. * & x : "I ' -
e ) ; - x - A Q, R
' 2 : : ' 5
L e ki Tt o, Ty o by <R .
: O: ¢ = :
: n:. - a H 3 t
. [y ] 1] H
* - t H ')
E v . 4 3
= H ] . g N i
_ M » ] [} T
. [ ] ] - - 1 ]
° i 1 ' v - n HY '
e : i . ' ; :
- . : : :
: Y .. ' s .
L . v »
P s : : :
2.9 X FER 12020 12.¢ <t.0ume

sound trees more than 10 co in diameter.
sound trees more than 5 and less than 10 cm
exéept the first and last lines,
A ¢t stauding dead trees.,

% o

- a8

Fig, 4. Position of sound, dead and falled trees in Plot-l

59 ~ 60






T TR 7 R UL TP

e e ————

-y
b
-
<
—m&
- i
X
o
-
+

ién maﬁ'ofJPidt-z.

S 3

-~ ¥

15 Crown Project

Fig.



By

"
2]

=

e
e W

Om S bm

S o K
= e AL

3

-_:u-.'.‘;_A'._----.---.:'...-;.‘.

Ky

3

Rl R .......I_-. o

O N i P

NEMEs s RHr Ve

”

5

PYEEX TR Y LT 2

i

\n._ K
-~ T, -~
! T
R
o
.
-
L= N
: I
L
P

ll.l!l!l.,l.l.lll..l,lllllll}lil..

z

»

U o -

L

0.0

0.5

0.

€0

0.0
iM)

0, R DE TS

i

T I 1 R et

16.¢

dead and fallen trees. in Plot-2

it

Pos
4
H
H

ig. 16

F

ion of ¢ound,

sound trees more than 10 ¢m in diameter.

sound treés wmore than 5 and less than 10 ém.

standing dead trees.

N

I DR S



iBE

9 ;
m

._ vy

|-

'y

”.wc
|

W

AT TN
AT L P
o

' .
[ N | ——— 1
e : }

H [
'
i o |
1 A Rl _. ' “
[ ! [ i !
H ! | .
' 1 | w !
_,!l.i .
. '
1 _ . b

i t 1o

' |

- — - — 1P R

total léngth

Frequency distpibution of

Fig: 17

for domimant species







s, AR RS A A

ok s b B LTS W TS Ty B L

e R R LA R e






" 1n response to a request of thé Goveramént of Halaysia, the
Covernment of Japan has decided to offer. téchnidal asgistance in accord-
ance with laws and régulations in force in Japan for undertaking of a
yeastbility Study on thé TEKAL Hydro-Eléctric Project, and the Japan
International Codperation Agency (hereinafteér referred to as JICA),
the of ficial agency responsible for the implementation of techaic¢al
cooperation programs of the Goiern&ént-éf:Japan, will carry out the
study 1a close cooperation with the Government of Halaysia and the
executing’ agency, thé, National Electricity Board (heretnafter referred
to as NEB). - - '
boem fe Bl ot Tuitiay o

:412 " Objéétive of thé Study

JThe bbjéétivé of the study will be 1) to carry out:a feasi-
bility;sgudy,eiﬁélgding.détailed-Sité fnvestigations For: the develop-
ﬁentfofrthe‘TEKAInydtoiﬁlectric Project} 1i): to undertake site investi-
gations and office studies for the development of the TEKAI Project in
order to détérmine the ultisate development taking iato consideration
other pertinent factors; and ii;) to preseént the findings of the feasi-
bility'study‘for”é‘fihggzrepctt which should be in sufficlent detall
for the Malaysian Govérnment. - : '

4.3 :Scope of the Study-
SRS AT SO i , ] .
The feastibility study of the TEKAI Hydro-Electric Project
Wwill be eak¥ried out within a period of about two (2) years and eight
months 1n the following three (3) stages:

. 1) {Preliminary Investigatién Stage .-
11) “Detailed Field Investigation Stage
1i1) Feasibility Design Stage



The detafled scope of works at the respective stages aré?i;ébizé&fasigi

follows!

3.3,1 Prelinfnary Investigation-Stage -0 ¢ o 0 G0 e T i

(1)

1€))

Fiéld'InVeétigatioﬁé.iﬁté so¢ial” and’ Econonde Backgréund: - oo o

ERER L PP | EEE I BT 4

Vé;"Electric power IR

“Investigatibns and’ data collectioﬂ céncerniﬂg the: existing
| power. facilities, load: Eofecast, pouer sourée” development
program and’ financial-and. éconémie conditions, o o

b. Sociological and environmental factors _
Invéstigations and data colleétion conceérning sociologiCal and

environmental assessment._

c. Flood control: _ :
Invéstigation and data ¢olleciion conceraing river. improvemént

program;: potentials of ‘datageé by flood and erbzion controli .

"d." Mater utilisétfénf s R T SR

InVeétigﬁtibhs'éﬁd:data'colléétlbn'COncérning‘itrigatiéﬁ;f
indostrial water utilisatioﬂ, water. éupply, sewerage and -
drainage, navigatfon, fishery, éte: '

e. biversion and Pumped Storage Schenes
Diversion and Pumped Storage Schenes will- be studied by utilis—
ing the maps which will be supplied by the Malaysfan Covernment,

" Comparative Layout Studies © ° - -

Coaparative study of the previous plahs and altérﬁativé p1ans'é£
the Project based upon the existing topographie gapsﬁdff1§63,360.



(3) ; Site Reconnaissance . . = © .. . - ¢

1. Site reconnaissance on the pfoject site includlng alternative
b sites.sHHf '

o

}b.r“éféﬁﬁd,éﬁ?fébéf§ﬁtVeys'63.tOpngaphy and geology of dam sites,
;;pdwe;;ggatiqn_SLtes,-switch-yard and quarry sites.
L T Sutveyéﬂqﬁ;tgénspértﬁéipn program
B T B ELINTEAC L AR SRS o
d. Siiiﬁg of”hydféldgiéal observation stations
o Siting bf-réinfail gauging stations, water stage gauglang

.. gtations and discharge observatfon statfons. -
(4) Préliminafy Fiéld.]ﬁVeétigatidn Works

+ "4 fdpogtaphic survey

?-including altérnative $ités and resérvolr area. "

b. Field géélogical investigation -
-}i reliminary field geological investigations necessary for com-
='vpar:al;i'.re study of the alternative‘sites.r

'Seismlc prospecting, drilling works and permeability tests.

c;'jlﬁgtalléfioﬁigﬁi&aﬁce of hydrbiégical obseivaticn stations
.. i, Installation guldance of observatfon ipstruments and éstablish-

‘JQQQEfdf,é;syStém'ﬁor,qdnﬁid@oﬁs obsérvations.
(5) Selection of the Optfuum Site

a, Selection of the sites

TR Preliainary layéut studies of sevéral alternative sites will

H

'_ be que. Then, construction ¢osts Of tespective sites will



be estimated based on the preliminary layout design; and’
costs and benefits will be obtained. The optimum site of :

" Uppet TEKAT ds wéll ‘a8 Lower TEKAI will be 5¢1é¢téd from the
alternative sites from the techafcal and écononi¢ viewpoints.,

b. Préparation of detatled fleld. 1nveétigations prOgraﬂ
The program oF thé detailed fletd. favéstigacion works on the
selected site will be prepared. The detailed field favesti~
gation works will inelude topégfaphié §0rvey, selsmlc prospect-
iag, driliing works ‘and fieldllaboratory tests, -

-7

£.3.2 DPetailed Field Investigation Stage - 7+ ¢ 70 Tvas

(1)

2

(3)

(4)

Topographic Survéy R T R R B .

Ground survey on the proposed sites of dam, spillvay, watérway,

_ pqwer,stégion,rtailtapg,_sbitchyafd;gnd QUatry,-includiﬁg tbé

installation'qf_Sq;yej_pbsts_aﬁq_bench marks.
Seisnic Prospecting B T S T

Selsmic prospecting on the proposed sites of dam, spillway, head-

race, power station and quarry sites.

Drilliang Works

" Drilling works and permeability tests on the optitum sife of Upper

TEKAT and Lowér TEKAI, which will be sélected én'3.1. ‘(5), of

dam, spillway, headtace, power station, tunnel and quarry.
Treach Excavation

Geological investigations by trench excavatibn and collection of

soil test materials on the. ptoposed sites of dam, Sspillway and

quarry.



(5)

®. >

Test Pitting

i'Collection of investigation materials by test pitting on the pro-

posed sites of concrete aggregates quarry and river-bed materials.

Discharge ObsetvatiOns

_?Guidance.of actual measurement of discharge, bed loads and suspend—

’: ed loads at the installed discharge observation stations. -

(1) v

FielJfLaﬁorétotj'fesis'

chanical tests of fiil materials, soil tests, concrete aggregate

'tests, bed-rock mechanical tests and water quality tests.

Syt

i.3.3" iéaéiiiii£§ Design Stage

Using the results of the studies carrfed out at the Detailed

Field Investigatién stage, the following design will be carried out by

JICA;

¢

'PrBjeét Output Studles

Thé optimum installed and firm capacities and energy availability

";Q;of thé Project will be developed taking into account of multi-

'purpose aspeets including land development scheme upstream of the

-;kresetvoir.a The tining, staging and phasing of the development of

2) -

- ithe Ptoject will be ascertained by incorporation into the natlonal

gtid systéem of the Rational Electricity Board.

P
: H

-Investigation of Non-Power Benéfits and Enyirdn@entsl Conséqueaces

"The investigations uill include itrigation in the Ptoject area,,
" flood control navigation, fishery, evaluation of impacts on

‘ftegionai econony,_soil,etosion,“:1ver water quality and biological



3

)

(5)

(6)

o)

‘Peasibility Design

conslideration, -

The design work will inc¢lude civil works and struttutallénaiysés,
steel structurés and electro~mechan1c31*éqaipméﬁtfﬁﬁd'téﬁﬁéf&ryf*i
censtructibn facilities.. The line route, adOpted kv andrapprOximate

© ¢ost estimatés of’ the associated transmission linés, whoseﬁrsutes

will be determined by incorporatiOn into the national grid system
of the Natfonal Electricity Board, will be studied on thé exist- ‘
ing maps on the scale of 1/63 360, o b
Detailed cost éstimates E :
The cost estimatés of the Project will be broken down into local

curréncy costs and foreign curreﬁcy costs. The §bﬁsdule of ysafly

disburséments will be carried out,

Construction Schedule for Teplementation of the Project
Tt o e Tl —.:'I o L I Ct R L el E;:
The construction schedule for fmplementation of the Project willi:

be prépsred.ﬁy time-oriénted bar chart.

Economie Analysés of the Project

Separate économic analysés will be carriéd ‘out for power gedération
only and alsé 61 power generation togeéthér with multi—purﬁése
aspécts. - The economfé analyses will inelude computatiOn of° Project

€osts and Operation, Management costs, éxamination and ECOﬁOﬂic

analyses of alternative power souréés, Projéct asseSSEent ffbm

the viewpoint of national economy, cost-béneflt analysés and

calculation of ¢conomié rate ‘of réturn and sensitfvity ‘anslydesi™’

Financial Analyses of the Project

" The financial analysés will includé'détéfnidatiéﬁ:éf;iiﬁaﬁéisl-



Projedt costs, preparation of cash flow, evaluation of spécific
: tevenue per th of energy sales and calculation of financlal
nternal ral:e of return. _ '

4.4 : Réports

‘The following reports and plans will be prepared in English
and submittéd to the Halaysian Government within the time periods indi-

cated below'

(1) Incept Qn=§éb€t£: Y

Thée Taception Report (30 copies) within onée (1) month of the
-, starting date. '
(2)1_Honth1y Progtess Report 1

qzﬂbnthly Progress Report (12 copies) covering the field and office
studieé of the Feasiblifry Study.

(3) . Intéris Report . .

7 The Interim Report (30 copies) sunﬂmxising the stu&ies done at the
'5stage of Preliainary Investigatidn, éspecially concerning the pto-
posal of a ‘selected site ‘for the Project, withia four and a half

(4.5) months after the completion ‘of the Preliminary Investigation.
FES WE RS S TP S S R PR ; : AN ' Do . L

®) ;_6{;{'; *ﬁiﬁaf ‘f;ép'.;,ft_ o

The Dtaft Final Report (30 copies) within five and a half (5.5)
months of coapletion of the Detailed Field Investigation. This
‘Report shall summariée all Works pérforwed, the findings and
dcomrdndations and shan prévide maps, plaﬁs and diagtams of the
pto§0$25 Project. ' ’

~E, ok

—hy—



(5) - Final Report Ly
The Final Report (50 copies) within one (1) mOnth aftet teceiving

comsents én the Draft Final Report from the Halaysian Governmént
and JICA,

4.i CQntributiOns 6f Bdth Héléysién and5JapaQ§8é~Sidés‘j

PR

4. 5 1 Division of Technical Undertakings inzéé}tying out the Study

The division of techatcal undertakings by Japan and Halaysiai
of TEKAI Hydro~Eléctric Feasibilfty Study is as per Appendix— ) ‘

4.5.2 Contribution 6f the Government of'ﬁéiaysié

L STl \.‘

(1) To provide the study team with available data, inforeation and
mitérials necéssary for thé study and suéh servey connédted with
ft. ACREE I A ;

(2) To arrangefcoordinate méefings with authoritieslégéﬁﬁiéé1%6ﬁféfﬁéd.
(3) To obtain officlal permission for”fﬁé>ﬁeéber3 of the study tear to
,'enter into, stay and Hork in and depart ftom Halaysia. N L

{45"To exempt from taxés and duties ﬁdfdaily accotded under the pro—
vislons of General Circular No. 1 of 1979 for. equlpment, naterlalé

and personal effeéects brought iato Malaysia by ‘the study téan {or';
.. the purpose of the study.

(5) To obtain customs.clearané, hardling and:Stqragélat;thg_gpﬁ;j
airport and inland tfaﬂspottétiqn{(Fé an§ frphfthgJPIQject_éite)
and custody of equipment; machinés,riﬁstruméq@é,_;gols and other
articles to be brought into Malaysia and then bfohgﬁfxbacg’té-Japan

= 4 —



f“gby‘thefdtﬁdy team,

;ij i

(6) To assign cOunterpart persénnel to the study teanm during the study
period .

(?) To obtain necéssary permlssion for the téam to use radiophone and
to undertake géological ‘and topdgtéphic investigatlons (including °

the use of explosives 14 cérrying out the study) subjeéct to approval
éf'from the authOrities concerned e

. 1’:."_'.:‘: oL ’r

{(8) To make arrangement to obtain pérmissién for’ the team for entry

into thé Project ‘area and private—owned land for purposé of the
stuéy. ' :

(9) To Qﬁdzertake 5ddiuonal hyétological observations, if necessary.
iitip) ?o pré;ide tﬁé fbilouing faciiitieslserviQEs:

ta) [;ISt atd sérvices

xb)' o?fi;é accomodatioﬁ iﬁ Xuala Lumpur with adequate floor space
kc)l ﬁbéeéséty lodgingléaépiﬁg accomodation uith_lighting-and raw
: : #ate? supply at thé Project site iith a floor space of about

@) temporary warehousé with a floér space of about 20 m2 at the
' Project site

" (e) transportation facilities in the Projéct area comprising 2
: units of'ﬁ—vheel'drive jeep (with drivers and fuel) a wotor

boat and rafté for river crossing.

(f) construction of access tracks for execution of field iavesti-



gation works, geological investigation and dfilling.wprka*asrwell
as of all associated reconnafssance on the Project site.

4.5.3 Contribution of JICA

(1) . To despatch the JapaﬁeSé,Study Téam}to ¢Qn§?¢t,;hé,stu§y. : -

(2)

(3)

o provide for the duration of the study the: necessary equipment
as specified in Appendix—B for the efficient ‘conduct of the study.
' : N I R A IDEES érifé}

To trans{er the knovledge and technology to Halaysian counterparts

during the perfod of the study. S
{axf
£ }
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‘Takehira; Keiichi | Teém Leader . _
: _Sugimotb., Takuji - ] .‘ o Deputy Tean '!Vé{!(ier‘. (Chxef Geblogist)

Ogénég“Shifd ' - Ceoldgist o o

Okajims, Shinichi  geologist

Kubota, Minoru ¢hief Civil Engineer

'Gképcg_?OsﬁihirQ _ Civil Engineer

Hirata, Kenshi dited

-Ohtagaki,;TatgﬁnQ;i ditro

Hamada, Takayoshi ditto

Sugawara,- Teuneaki . Hydrorologist

‘Xaméyama, Teutomu ditto

Yoshida, Yoshio - aitts

Oﬁto, .H'ir'ésh_,i- Electri¢al Engineér

Hirano, Tsutoms . ° ditto

Yagi, Kaoru | dites

inoue, Yutaka Economist _

szuki,inshi¢ : ' - Agriculture Economist

K.-alshib,'.i(;as'éﬁ.ah‘l. Eéolpgisi (liianté)

Kaneko, Yoshio - Ecologist {Animal)

Wada, Ketsumi . ’ Surveyer

Takahashi, Hiromasa ditto

Iisoro, Teruo _ ditto

Yamaji, Kazuhiro ditto

kakéﬁaté;‘Takasﬁi ditto

Takahashi, Tsutom ditto

Nakayama, Hikio ditto

Hayasaki, Hidemi = ditto

HOraguchi} Katsuai Surveyer {Airial Photographing)

Ohnuﬁa, Katsuro Surveyer (Supervisor)

Temmyo, Hiroshi ' ditto



Home (1In Japan) Work Membeds. . -

Miyata;, Miyuki ' civil Bagineer
$ano, Takeo . ditto
Xanokegh, Tadao R ditto

Ohuchida, Toshiyeki " Economist
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List of Staff (Malaysian)

Martin Dorai

Ho Yueh Chuen

Salehan bid Lanin
ﬁgh Abu Bé?éf
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Luég'ﬂéhg'ibh

F§ng Thiﬁ Yiew

Th'ng Yong Huat

Ridza -Abdoh

K. Rananatu

Xamarulzaman bin Abdu

Ghani -

_.$.__

Drainagé and Irrigation
Depavtment, Kuala Lumpuy,

Edvironment Section,

Kinistry of Science,

‘Technology and Envirenment,

Kuala lumpur.

Fishéries Department,
¥Xuala Lawpur.

Staté Economic Planning

Unit, Pahang.

Forestry Departeent,

Pahang,

Drainage and Irrigation
Départment, Pahang.

National Eledtricity Board,

- Kuala fuepur.

- ditto -

Impléméntation Coordination
Unit, Prime Minister's
Departmént, Xuala Lumpur.
Ecénomic Planning Unie,
Primée HMinistér's Pepartment,
Kuala Lumpur.

-~ ditto -
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