





Malaysia Geol. Survey Ann. Rept. 1973

GEOLOGY OF THE SUNGAT TEKAT AREA,
JERANTUT DISTRICT, PATTANG

INTRODUCTION

_-'_The Sungai Tekai area contained in tnegNew Series Topo Sneetf70 is in
:the Jerantnt Distriet of Pahang. It is situated north of the Jengka '
Triangle,.south'of the Operation Satl area and east of Kuala Lipis and
_Sungal Tembellng _ o ) o
_ ' Access into the area is by motor boat along Sungal Tekal, a large .
river flow1ng across the area from west to east Numerous rap1ds and sand
bars in the main river cause much dlffuculty and delay in transportatlon.
Work began in March 1971 and in early 1972 mapplng was 1nterrupted when
the staff at Bentong was directed t& do some work near Kuala Tahan in
Taman Negara Most of the work thls year was carrled out in the central

and eastern portlons of the map area.

f C GENERAL GEOLOGY

The area is predomlnantly underlaln by ‘argillo-arenaceous’ rocks
;interbedded with volcanics; conglomerategand,a few.llmestone,and calcureous
peds. | | | : ‘ ' | _i_ |

The arenaceous rocks whlch appear to be the most abundant are exposed
71n the h1lly terralns Whllst ‘the arg1llace0us rocks ‘are’ exposed 1n the low
flyino areas. Exten51ve exposures of arglllaceous rocks are’ found 1n the -
fvalleys of Sungal Termus, Sungal Senuak and a stretch of Sungal Tekai

,rbetween Kuala Jemar ‘and Kuala Sungal Hangus Redaceous rocks are ‘the |

©. least abnndant,of the sedimentary rocks They commonly occur 1nterbeoed

“with therarenaceous'rocks They are exten31VLly exposed only in the.
':eastern Part of the map- area as the NWvSE trending Gunung Lar1s._ Thlsr.
-polymlct conglomerate strlke rldge runs unlnterrupted for at least 15 .

-lmlles. To the south of thls'are some other smaller rldges of polymlct

conglomerate

Volcan1c rocks oceur as tuffs and.lavas of " rhyolitlc and andesrtlc

comp051t10n They become 1mportant in the SungaJ Retang area, the Sunga1
Tekam area and an aréa covered by the ‘upper reaches of Sungal Penut and

Sungal TaL.
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Malaysia Geol. Survey Ann. Rept, 1973

The rocke are folded 1nt0 board open cylindrical f01ds w1th NW—SE
trendlng major and minox fold axes._ A serles of minor folds of similar
orlentatlon are found within each larger fold to give rise Lo antlcllnorial

and synclonorlal structures.

" LITHOLOGY
Rudaceods'Roeks
‘ Rudaeeous rocks are- of ‘two main ‘types, namely polym1ct conglomerate
and quarizose conglomerate of whlch the former 15 more. abundant When_:
interbedded.with other sedlments.the qoartzose conglomerates‘are genefally
associated with quartZone sandstones and the polymict'Coaglomettates_wlth
the more lltth sandstoues (subgreyw&cke and greywacke)

Polymict Qonglometrate is very exten51vely exposed at two promlnent
strlke rldges ln tne eastern part of the map. area The Gunung Larls _'
strlke rldge and the ulu Balol Kudono—ulu Tekam rldge appeat'to belong to_
the same conglomerate horlzon but due to synclinal foldlng they have be—
come geographlcally separated _The conglometrate contalns pebbles of .

'volcanlc rock, quartz and quart21te of varying dlameters. Pebbles measur—n
_ 1ng up. to 5 1nohes have been seen in, some parts : — _
Quartzose conglometlates occur as small exposures 1nterbedded w1th L |
other sedlmentary rocks. One small but promlnent exposure oecurs about'.
li.mlles above Kuala Tekal. Pebbles in: these rocks are generally much L
smaller than those in the polymlct conglometrate Some opeque plnk quartz

is commonly present.'

Arenaceoﬂs Rocks

Arenaceous rocks ‘appear to be, the most abundant 1n the area .formlng

_long ranges of hills where they predomlnate. They are broadly of.two f,

types, quattzose sandstone and 11th1c sandstone{; The former con51sts of

orthoquart21te and protoquartz1te whlle the latter is of subgreywacke and

greywaoke. Most of the lithic rocks comp ise abundant volcanle components_,

‘and hence can also be called volcanlc greywaoke/subgreywaoke/sandstone. f

57—



Argillaceous Rocks

Argillaceous rocks consist of red and-purplish red mudstone, claystone,
shale, siltstone, and gradational'types. 'Argillaceous rocks with brown and
greay colours are much less COmmon . The red colour of the arglllaceous
rocks is primary and not- a result of weathering 51nce (1) fresh rocks also_
have this colour (2) it is seen in rocks interbedded w1th or underlying ,t
fresh arenaceous rocks (3) the colour is present even in exten81ve exposures.

Two large separate tracts of red mudstone/shale are exposed, one at
the Telmus valley and the other at. the stretch of Sungai Teka1 from Kuala
Jemar to Kuala Hangus, They are probably part of the same tthk horizon of
red mudstone/shale which have been folded and the anticiinal section eroded
to expose the underlylng quartzose sands tone ‘and volcan1c_rocks..-ln this |
way the red’mudstone/shale become geographieally separated by the arenaceocus

core of the anticline.

Calcarecus Rocks

Only two separate exposures of calcareous rocks are! encountered Gnie a
gastropodal l1mestone in the Sungal Salan area (VE 976442 Sheet 70) and the
other a gradatlon of sandy llmestoneucalcareous subgreywacke 1n the ulu
Retang area (vE 971566 Sheet 70). The gastropodal 11mestone occurs 4s a
thin lens'in a.sequence:of siltstone anﬂ‘sandstone.' These gastropods have _
"‘been identified as’'a fresh water spec1es. The sandy llmestone and calcareous
subgreywacke at ulu Retang occur as a small outcrop (bed/lens/) within
lithic sandstone. “The calcareous fractlon in both 1ocks COnSlStS of calc1te
clasts as well as crystalllne calclte.. Lithic gralns whlch Iorm a small

.fractlon of the sandy Limestone become the magor constltuent in the cal- "~

careous subgrevwacke.

VolCanic'Rocks

Volcanic rocks oceur extensively enough to be mapped as a unlt in the "
'Anak Tekam, Retang and ulu Penut~ulu Tat- areas but elsewhere they are- '
:'1nterbedded in mlnor amounts with other rocks._ ) ' ;

In the Anak Tekam area,‘the volcanlcs ‘are ma1nly andes1te and ande31t1c
l_crystal—llthlc tuff W1th mlnor rhyolltlc tuff Ve1nlets of prehnite are
'present in the ande51t1c rocks.} Some agglomerate is present '

“In the ulu Penut—ulu Tat area the volcan1cs are mainly ‘tuffs and lavas

of . rhyol1tic compositlon._ The lavas show . textural varlatlons, belng either

'flow laminated, spherulltic (as a result of dev1tr1f1catlon and recrystal—
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lisation), distinctly perlitiec oy porphyritiec, Theee_volcanic rocks are
older than the surrounding'etgillo~areneceons rocksrsince they ere_exposed
at the core of the same anticline, N

In Lhe ulu Retang area both. ande31te and rhyolite are found together

with some agglomerate and volcenic_breccle.

STRUGIURE
Folding

The argillb»érenaceous seQUence is deformed by a prlmary principal
'compteSSional stress from NE .and Sw_into_wide, open,wregional}cylinoirc51
folds.as well as small folds seen within singleé outcrops.. : Both major and
minor fold axes trend in'a NW-SE direction. Major fold axes are 2 to 4 -
miles apart. _ R o ' o _

Two, foldlng mechanlsms can - be recognlaed 1n the area, namely flexural
slip folding and slip folding (or shear foldlng) : Flexural foldlng affects
the competent arenaceOuS bands and ‘the mechanlsm is Slldlng of competent
beds along bedd1ng planes past each other. Such movements are 1nd1cated by
sllcken51des trendlng more or less perpend1cu]ar o the fold ‘sxes or bed-
ding strlke.' Shear foldlng, on the other hand, effects the ergllleceous
1ayers ‘and the mechanlsm is slipping- along closely spaced fractures ‘sub-
paralled to the axlal plane.=~f : _ :

 Within major ‘folds are minor para81t1c folds the latter usually trend--

ing subparallel to the former.; Hence some ‘of. the larger folds may be_.t

‘anticlinorial or syncllnorlal structures. At the Jemar—Senuak antlcllne, G

for example, the structure becomes an antlcllnorlum 1n the reglon where
Sungai Tekal cuts across 1t Here a promlnent Ser1es of mlnor folds occur _g'
wlthln the large antlcllnal structure whose flanks are. near Kuala Jemar -
and Kuala Telmus.; The minor folds are Well exposed along a. stretch of Zir_:“
.Sungal Tekal between Kuala Jemar and Kuala Termus : LB Pp t,w
- So_far, four major fold axes, all trendlng NWnSE have been detected in :;

the mapped erea.'

{i) a syncllne along the Termus valley across Sungal Tekal and 1nto e

the Senuak valley,
C(ii) a syncline'located,at Kuélaskelantong,_'-l.f
_ (iii) 'an anticllne betWeen the Jemer and Senuak valleys, and

(iv) -a syncline between the promlnent ulu Tekam conglomerate strike and
Sungai Tekai



The syncline along the Termus and Senuak valleys plunges to the south-
east and contlnues in a northwesterly diréction into the Kuala Tahan area
in Taman Negara where its nose outcrops in the ferh'of a'Syncliﬁorium.- Tt
is part of the Berentai SynCIihE'(deEEétediby B.N. Koopmans from aerial_
photos) which stretches from near Gunung Tehen to Maran town, Pahang,

- The general NW-SE trend of other features like major rivers, prominent

ridges and ranges of hills, 'is Structufelly controlled.

Faulting.

In the field slickensides on joint and bedding surfaces are abundant
but are too small and localized to be'mappahle,,.Brecciated zones indicative.

of mdre pronounced:fault movemehts are generally of two types;1
(i) Breceia;ed zones more or less parallel to the beddihg; These
'eppafently result from intenee-flekturai slip'ﬁoveﬁentéfalong‘
bedding planesﬁduriﬁg:feiding and are not easily:mappabie;
(ii) Near. vertlcal breCC1ated zones e. g. at Kuala Sungal Kelantong,

which may be wrench faults.,

_d Indthe area between'the headwaters of-Sungai_Anak'Tekam.and'Sungai
Tekai, a large fault'cen:be picked up from aerial photos;~fThis.fanlt_
‘appears to have displaced a prominent conglomerate strike ridge in a right

lateral manner.

Rdck'Cleavage

In assoc1at10n w1th foldlng, ax1a1 plane eleeﬁege;is'deveioﬁed_infthe
_rocks, They are promlnently developed in the afgiiieeeode:fdekeeedd maj
fdlsappear in a55061ated arenaceous beds. 'The'relationship of cleavage to
the bedding is dlfflcult to study due to laek ‘of bedding in the rocks
harfected by Cleavage (malnly_red mudstohe).'.Ihe relatlonshlp ‘of cleavageh“”;
_ to-thefiﬁtefﬁelhfehfie:ef.the roek'ﬁiil3heﬁe to belstudiedzfof_mere'defeiied

classification,

Joints

There 1s very promlnent development of 301nts espec1ally 1n the"
arenaceoue rocks. These have been 1dentif1ed 1n an carller report, as

shear 301nts, cross Jolnts,_and 10ngltud1na1 Jolnts,

_60;- .



| STRATIGRAPHY

Frech water gaétfopodf(Viviparus sp.)'identified_by C.P. Nuttall of
the British Museum fromniimestoné in_thefSungai Salan.area (vE 976442,
Sheet 70) indicates a'-;postr ;l‘riaésié 'ag‘é_ fro the sequence in the south-
western part of the area. 'No other foSSiis-héve been diecovered. Some
rocks with very poor plant. remains may contains pollen grains. ’

Due to lack of palaeontologlcal data aud the incomplete plcture of the
.folding style at this state, it 18 not easy ‘to work out the stratlgraphlc
column for the entlre area.: Howevel, in the northwestern central section
Where “the folding style is understood,.the 11tholog1cal group cquld-be.

" arranged in stratigfaphicql'suCcesSion as.shown in Table 7.

Table 7. Stratigréphy'of'the Suﬁgai Tekai Area

‘Age - thhologlcal Groupq S _ Areas of exténsivefekpdsﬁfé" '
'ACRILLACEOUS FACIES Mainly 11, A 1arge ‘tract along the “Termus |.
red ‘and purplish red mud Valley. o .
o stone, shale,. claystone and 2;WA 1arge tract along SUngai.
= Slltstone 1nterbedded with " T e .
) Tekal between Kuala Jemar and
b m;nor_arenacequs rocks. . .
= AT _ SRR Kuala Hangus. :
R SR S .
i | ARENACEOUS FACTES: Malnly 1. Large tract between Sungal"
@ lortho- quartate, proto— S Senuak and Sunga1 Jemar.
o R
. uartzite, . subgreywacke and 9. At r1dge Separatlng Ulu_'.
greywacke interbedded w1th Lo
. Retang -and Sungai Tekai.. -
minor argiilaceous and » _ : S
R volcanlc rocks.
NAAAAZANAANA o R . — ——
Triassic? incANICfFACjEs;'Mainly |1, Ulu Sungai Penut area.
ST tuffs ‘and lavas inter~ - L ' ; S
: _bedded with mlnor argil~
A [1aceous and’ arenaceous
rocks. :

'Kh06'ﬂénxPeng"-
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STRATIGRAPHY OF THE SUNGAT TEKAI AREA,
JERANTUT, NORTH PAHANG

ABSTRACT

The Sungal Tekai area is underlaln predomlnanLly by a gr0up of Mesozoic
_sedlments and cuff/volcanlcq. Granite occura only_at the northeastern
portlon of the area. ' o | | _ _

" The sediments range from arglllaceous through to rudaceous beds, w1th
only a few small unmappable occurrences of 11mestone. One ‘of these contalns
fresh water gastropods Near the tuff and volcanic rocks, the sedlmenta is
highly +uffaceous or 11th1c 1n nature.

As ‘a result of a better plcture of ‘the structures of the%e folded rocks
_and correlation of several local sections w1th1n the area,; four formatlons'”
are now tentatlvely recognlzed w1th1n thls group of sedlwents. _

The oldest unlt, named fentatively the Kerum formation, is a thick
-requence of 1nterbedded tuff/lava and tuffaceous/lithic rocks. This unit
is exposed adjacent to a granite mass but its age relat1onsh1p w1th the

_granlte is not known ‘as- no age datlng has been done as yet on the granite,

AGE SEQTION UNIT

(RN}
i
.
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Figure 26. %tratigraphlc Sectlon of the %ungal Tekai Area_
' ~65H' : :



However, the occurrence¢ of bornfels near the contact suggests that the
granite might have intruded into this formation. Conformably overlyihg
this is the Lanis conglomerate, which is a thin sequence of reddish-
purplish polymiet cbhglomerate and conglomeratic areno-arigillaceous rocks.

The Lanis conglomerate is in turn conformably overlain by the Mangking
quartzite, This unit comprises predominantly orthoquartzite and proto-
quartzite interbedded with subordinate. amounts of brdﬁnwgrey stilt"stbne,
shale, andjmudStone. In the Sﬁngai ?elandokiarea, the unit is considered
to be Upper Jurassic-Lower Cretaﬁeoﬁs on.thé evidence of the plant f§ssil
Gleichenoides gugateensis., TIn the Sungai Salan area a lense Qf‘liﬁéstohe
wiﬁhin.this unit contains fresh watef gastropods of the speciés Vivipurus
(Upper Jﬁrassic—Recent). | _

Thé youngest unit deterﬁined so far is a sequence of redbeds which
is mainly argillaceous. _This'is tentatively referred to as theITekai red-
bé&s._ |

EKhoo Han Peng
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_ Welding [Cént d

Steels“ Buit welds shall be of the double V«type und twa butt weld band asts shul% be
carried out on a specimen prepared 16 represent each form of butt welded. joint used in
welding. The method of making weld test shall be that laid_ down in 8.5. 709; The specimen
shall pass the tests to the satisfaction of the Supermtendmg Officer before approval is
accorded to-use the joint which the specimen represents.. Tack welds between reinforcing
hats used merely to fix them in position shall not be subjected to tests.

Storaga of Ag'gregutos undr'.Reinfm"cermenf'

A.  Thefine and coarse aggregates shall be storad in properly consiructed open bms with hard,
clean drdined floors. Each size of aggragate shall be stored in @ separate bin. The

_ reinforcement shali be stacked tidily in a manner 1h01 parmits its inspection,
Equipment for Sumpi!ng and Tosﬂng Concrefo
B. In order to carry out some of ihe spacufled tests on saie the confmctor shall provlde the
following equnpment- ' - .

(u) 12 sets of 6" steel or cost iron moulds wﬂh bnse plafes to Part 7 Clause 51 (a) of B. S
: 1881. : S . o

(b} 2No. fcmplng bars to Part 7 Clayse 51° (b) of B.S. 1881
(¢) 1 No, Slump ¢ona with tamping rod as Clause 7 and Fig, | of B.S. !881
{d) 1 No.12"Steel rule. '

{e)  1set _compqchng faétor apparatus as '(_‘___I'uu's'é 12 and Fig. 2 of B.S. 1881,
_Snmpllng and Te'sllng‘(::c::nci‘oiﬁ _. o
(a) ForStrength

C. While work on concretmg is in. progress sump!es of 1he concrete, as placed sholl be tcken '
' and works test cubes made from them whila Gt the same time consistency tests shall be made

“from the samples and the’ compacting factors and slumps recorded, A record. of these tests =

shall be kept on Works identifying them with the part of the test cubes made and mdtured in -
uccordance with the standard methods taid down in Clause 601 of the B.S. Code Pmcnce.
C.P. 114, (1957) “The - Struciurul use of Normui Re:nforcad Concrefe in Buuldmg The
samples shall be taken and the cubes made in each duy when ihers is concreting and, in
‘addition, whenever any of ‘the materials or, ‘the propartions of the mix’ are chdnged or
whenever so directed by the Supanmend!ng OHficer. Thrag test cubes. shall be made from
-each of four samples taken in-aach day of concreting. Four cubes consisting of one from each_
of the four samples shall be tested after 7 duys four after 14 dnys, 1he remommg four offer
28 days : : :

D. The resls!ance ta crushmg of tast cubes shuli excaed 1he vulues set out below

| MInimumCrushing Rosislnnco

lls#sq.in
'Ngf'ma . —:,.__.:;:C,oq."_. o . _7 duy; uﬂor 28 duys uher o
: ;Mlx, o Aggroﬁuh e, mixing oo mixing.
ey 6 EEEE '/:”crl SR :-,7.,1-2'00';-\,;‘7__-_-'-:  '*1'860" a2
Wz o w0 T ae0 000
| -'mvz. G W ’.,2500_. L gms0.

_-The average cube sh‘eng?h of the CUbes 1estad shall be accepied as. 1he raslstunce 10

. crushing of the Cubes, provtded that. ihe diffarance beiwean the greatest and. the legst. of:-
the cube, sirengths does not exceed 15 per cant of their.average. sfrangth 1f the. difference’is
more 1han 15 par cant the cube strengths shail on!y be accapfed if the. Ieast is greufer thun

7=



(a] For Strangth [Cbnt'd]

the strengths specthed above, when the cubas iested at 7 days show a resistance to crushmg
less than that stipulated above the right s reserved to the Superintending Officer to order
work on eoncrating to stop yntil the tesults of the test ot 28 days are known, If the resistance
to crushing of the cubes dt 28 days is lass than that stipulated above, the concrete from
which the test cubes were taken shall be broken out ond removed from the site. .The
sampling, making, curing and testing of the cubes shall be carried by the Superintending
Ofticer or his representatives, the Contractor affording all facitities. The Contractor or this
representatives may, if they so elect, be present while the cubes are being made and tested.

(b) For Consistency

. A, While work on concreting is in progress, tests on workability of the mix shall be carried out .
twice daily and, in oddition whenever any materials or the proportions of the mix are
changed, or when directed by the Superintending Officer. The tests shall consists of either
the Siump test or the Compacting Factor test, as described in 8.5, 1881,

B.  Theslump shall be as small, and the compacting factor as low as practicable, consistent with
the efficient working and full compoction of the concrete mix in the formwark using the
specified mathods of compaction. _

Concreote Proportions

C. {a) Theconcrete shallbe proportioned in the following manner, cerneni by welghf aggre-
gates by weight and water by volume, The finé and course aggregatas shall be mea-
sured separately. The concrate shall be proportioned in the several parts of the works
as follows (except where varied in accardance with (b} on the next page).

Nominal Portland Fine . Coarse Water including
Mix - Cement - Aggregate “Aggregate Water in
' : = ' : S Aggregate -
Tto9or : : ' ' B
133 6 112 Ibs.. . 348 Ibs. - 6521lbs, - As directed by
S o ' Superintanding
. Officer -
1:2 4 M2lbs.  235lbs.  4351bs. 6.2 gallons -
1:1%:3 12tbs. 180 lbs, . 331 Ibs. 5.6 gatlons

D. (b) While the proportions of the mix are to be generally as above, the Superintanding
Ofticer shall have the right to order variations in these proportions should tests show
such variations to be necessary jo produce a danse concrete of the specified sirangih
and of a consistency that will permit of its being worked into pasition and compacted
satistactorily in the different parts of the work. The proportions of the mix as specitied

~ in the fable above.give o watar/cement Ratio of 0.55 for 1:6 mix and 0.5 for 1:4.5 mix
and are expected to produce works cube strengths in excess of the requirements of -
the Spacmcqhon and a workability sufficient fo erisure that concrete canbe worked
~and fully compacted using the the methods of vibration specified later in“this section,. :
I, howaver, it is shown during the course of the works that The concrete mix is stiffer
than can be ploced satisfoctorily, and odjustment of up to 5 per cent may be made in
the water/cement ratio but any further adjustmant of the mix shall be made by i
creasing the proportions of both the water and the cement without increasing the
water/cement ratio. The cement propcrﬂons shall be mcrec=ed it the: works cube
sireng?hs fail below those specn‘lad T :

E. {¢) The we;gh’rs of fme and coarse uggregate sp.cifiod in the iabla ahove refer to 1he-
" materials in g dry state. Tesis shall be carried out twice daily, or more fraquenﬂy it
considered nacessary by the Superintending Offlcar to qs cartam 1he moistura content
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