A PALYNOLOGICAL STUDY OF THE SAWAHLLUNTO FORMATION

ABSTRACT

OMBILIN BASIN, WEST SUMATRA

Katherine M, Bariram® | and Luctlla Mugrahaningzih™® )

Low to moderaue vields of well preserved palynomorphs were recovered from the Sawahlunio Formation,
Ombilin Basin, West Sumatra. More than 50 spore-pollen species have been recognised of which many have been
corroborated with previously described taxa. The palynological assemblager recovered indicate an Oligocene 10
lower Miocene rather than Eocene age for the deposition of the Sawahlunio Formation.

Bouanical affinities of the dispersed palynomorphs are mainly with the ferns and palms. A variety of other
argiosperm groups are also represented, bui gymnospermous elements are minimal. The assemblages uppear o
represent the producis of vegetation of seemingly low diversity.

LINTRODUCTION

Palynology is mainly used in Southeast Asia
for bio-stratigraphical studies of marginal marine and
continental sediments where marine microfossils such
as foraminifera and namnoplankion are either absent
or non-diagnostic, Despite palynological siudies
undertaken by foreign oil and service companies
there is very little published data available on the Ter-
tigry palynology of Indonesia (Morley, 1978, 1985;
Caratini and Tissot, 1987, 1988). Morley (1978) dis-
cussed the factors that control and influence the abun-
dance and distribution of pollen grains and spores in
the sediments of Southeast Asia and concluded that in
an archipelagic area such as Indonesia these factors
may result in the necessity for the creation of scparaic
ﬁmﬂ zonal schemes for each individual

In 1988 LEMIGAS (Indonesia Oil and Gas Re-
search and Development Centre) underiook field
work in West Sumatrs o determine the geological
evolution of a small mtermontane basin, the Ombilin
Basin. In the absense of age diagnostic macrofossils
and marine microfossils, samples were collected for
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palynological analyses in order to evaluaie the bio-
stratigraphy of the Tertiary sediments within the
hasin. This paper presents some preliminary resulis
from the palynological study of sediments from the
Sawahlunto Formation.

. GEOLOGICAL BACKGROUND

The Ombilin Basin is a Tertiary inlgrmofnlans
basin situated in the Barisan mountain range of West
Sumatra (Fig. 1). It covers an area of approximately
1500 square kilometres and ix filled by up o 4600 m
of Tertiary sediments. The basin is well known for its
coal reserves which have been mined since 1891, Oil
soeps are present in the arca and hydrocarbon explor-
ation has indicated potential rescrves of oil and gas
(Koning, 1985).

A detailed investigation of the stratigraphy and
sedimentation of the Ombalin Basin was underaken
by Kocsoemadinata & Matasak (1981). The results of
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their field mapping cnabled them 1o subdivide the Ter-
tiary sediments within the basin into & seres of forma-
tions (Table 1), Koning (1985) confirmed the
subsurface stratigraphy from seismic data although
recognised depositional hiatuses not recognised by
previous wiorkers,

Structurally the basin is considered o be u
graben-like pull apent structure resulting from early
Tertiary tensional tecionics related w dextral strike-
slip movements along the Great Sumatran Faalt Sys-
tem (Harding et al., 1985; Koning, 1985). The
depositional history of the sedimenis is considered o
reflect this development (Kocsoemadinata & Mata-
sak, 1981: Koning, 1985; Whateley & Jordan, 1989).
High basement relicf adjacent 1o the basin acied as a
source for debris flows and fan delta formation anound
the margin of a central lake, with finc grained Lake
sediments accumulating in the centre of the basin.
Shallowing of the lake and reduction in sedimentation
rates allowed peats 10 accumulate (Fig. 2) prior to the
reacuvation of clastic lacastrine sedimentation.

The lower formations in the Ombilin basin ane
considered (0 be non marine, Freshwater fish have
been recovered from the Sangkarewang Formution
{Musper, 1920}, and there is an ahsence of marine
microfossils. Koesoemadinata & Matazak (1981)
gave teniative ages (o formations based on palyno-
logical analyses underiaken in Japan (JICA 1981).
The Sawahlunio Formation was asigned a Palac-
occnefEocene age based on the identification of
proxapertites operculatus and the absence of Mor-
scheutzia pollen, which indicate a post Eocenc age.
Florscheutzia pollen are considercd to be derived
from sonneratia, 8 mangrove taxa (Muller, 1978) and
the bsense of sonperatia pollen should have been
expected in a freshwater lacusmine environment The
underlying Sangkarewang Formation was also dated
as Palacocene-Eocene and the overlying Sawahtam-
bang Formaiion was barmmen. Koning {1985) published
bio-sinstigraphical data from the Sinamar No,] well
which gave the age of the Sangkarewang Formation
as Eocene based on the presence of Norschentzia trilo-
bata. Samples from the Sawahlunlo Formation werne
described as barren, In order 1o resolve uncertainty as
to the age of the sediments and 1o assist in exploration
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work a small sudy was undenaken of the palynology
of the Szwahlonto Formation,

M. MATERIAL AND METHODS

The Sawshlunto Formation was designated 8
separale formation as it forms an cconomically -
portant coal bearing unit of the area (Kogspemadir
& Matasak, 1981), It consists of a sequence of bro
ish grey shiles, muddy silisiones and interbedoes
brown dense, quartz sandstones, and characicrsed
the presence of coals. Three main coal seams n &
formation achieve thicknesses normally e
suitable [or mining. Whateley & Jordan (1989) ines
preted the overall environment of deposition of
Sawahlunio Formation as lacustnine.

Acknowledgemenis a scrics of samples
collected [rom the Sawahlumio Formation. Shon
tions of the exposure were logped and sampled
tween the top of Seam C and the base of
Sawahtambang Formation (Fig. 3). The scctih & :
sigts of a sequence of fining upwards units of
silts and mudstones.

Approximately 60g of sediment por sasss
were collecied, The preparations of the samples
Inwed standard processing techniques. Afier cle
and crushing approximately 15g of sediment
reated with dilute hydrochlonic scid for the me
of carbonates, followed by treaiment in hydnod
acid for the emoval of mineral matier; this
lowed by heavy liquid scparation and washmg 2
um mesh screen. Afier each sicp the residucs
washed thoroughly 10 newtrality, For cosl
0.5 subzamples of creshed coal were realed =
tric acid for two  hours followed by treatmess
very dilute potassium hydroxide for one ms
fore washing on a 5§ um mesh screen. Sires &
were prepared from each productive residue S
microscopic study using enicllan as mounssg
lux microscopes with standard magnific
250, x400 and x 1KX], Photographs wene E
an ordinary light sysem.
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IV. RESULTS

V.1, General

The palynalogical recovery from these sam-
ples varied from poor o moderate, Recovery was best
from mudsiones and shales whereas most of the coal
samples were barren. Palyno morph identifications
were hased on published dats and comparisons made
with a modem pollen reference collection developed
al LEMIGAS. 55 taxa were identified (Fig. 4). No
standardisation of the nomenclature has been at-
tempted ie. both form-generic names based on mor-
phelogical features and modern generic names have
bnmﬂnph}ﬂmuisisamlinhwymwmdn—
SCTIpions are not given and no new form genera have
been named, Key and common taxa are iftustrated
inPlates 1,2, 3and 4,

The distribution of the taxa through the section
15 shown in Figure 4. Many of the 1axa are rare and
qlﬂymmhmghmﬁas.misuputﬁﬂramﬂu-
ton of poor palynomorph recovery, The most com-
mon taxa are Laevigatos porites, Verrucatosporites
wsmensis, Cvathidites and Cycas, No formal zonation
of the sequence is proposed although Jessenia/Tguanu-
ra and coarse reticulate pollen seem restricted in their
occurence 1o the lower portion of the sequence.

V.2, Biostratigraphic Interpreiation

Several index taxa were recovered in this
mdyThmm,gnﬂhn ranges in Bomeo are plotied
in figure 5. There is no published data on pollen and
spore biostrati graphies for the island of Sumatra.
Marley (1978) discussed the problems of cormelating
between regions in archipelagic arcas therefore a
comparison of the stratigraphic palynolo gy of Suma-
tra with that of Bomeo may prove useful. In the ab-
sence Of other palasoniological data within which 1o
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reconstruct & siratigraphic framework of the Ombilin
Basin il is assumed thai these indeéx wxa have similar
rafiges in both Sumstrs and Bomeno,

Most of the index as have ranges which star
in the Lae Eocene therchy precluding & Palacocenc
age of deposition for the Sawahlunto Formation, The
presence of Alni polleniies also indicales an age of nol
younger than early Miocene. One specimen was re-
covered of a pollen which was similar in appearance
o Florschuetzia trilobata, This taxa also has a range
which would indicaie an age as nol younger than
Lower Miocene. Crassoretitriletes vanrogdshooveni
(Lygodinm scandens) which indicates an age of oot
oldir than Miocene was also recovered in 54 and 5725
(Fig. 4).

N2 Boranical Resulis

The lower vascolar planis, namely the fems
and also the palms, are dominantly represented in all
of the Dmbilin zamples. The only indications of gym-
nosperm are & few grains of Dacrydium and a single
grain of Podocarpus amarus, These taxg could have
been transported from the momane arca, The small
percentage of mangrove tasa occurs mostly al the iop
of the sequence. Thus, the evidence sugpests that the
sequence consists predominantly of freshwaler axa
with a slight increase in mangrove LExa ol the op
which indicates the increasing encroachment of
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Table 1

Stratigraphic table for the Ombilin Basin, West Sumatra (after Koesoemadinata & Matasak, 1981}

FORMATIONS Litholegy Thickness |Environmant
cene | RANAUFORMATION | Tuffa Tarreatrial
w
2 oMBILIN Grey calcareous shakes (marisl with (imestons notleasihard  Maring
E g FORMATION laresed, fuff Interbeds In the uppar port, 1442 m narifle
Y3
PORD Interbedded sondstones, §l/tstones ond sholes, 0= 320m
MEMBER | ond coal stringers, ;. A
L : SA¥AHTAMBANG Massive conglomeratic sandsfanes and Broided rlver
; E FORMATION conglomerates, offen crossbedded. it ) RS
] ST
5 RASAU | Interbedded conglomeratie sondstones ond 0-300m | Meendering
HEMBER ey mudsienss, non oool bearing 1fregms
u Mecmdering
SAWAHLUNTO Interbedded coal, sandstones ond shales. O-195m |9treams ond
FORMATION e
[ flaed phain}
(.
e GHAREWANG| Calcareous shales (marls) dark grey, papery, o-280m | Lecustrine
FORMATION alump sfructure typleal, thin sandstone
Interealations present.
BRAN| Conglomarctes braccias, hypical purple to violet In
FORMATION £olaur , poorly sorfed, poorly bedded, compongnts Alluviol fans
yary iocoliy.
TUHUR FM.
Weiconlcs, ondesiie ond bescitic lovas, and tuffs, | Unknewn | Marine with
© BIL!:_PLGKME argiiites In the upper part and limestons, veleanls
= 3 metivity
-
3 KUANTAM Slates and marbiles, 100 = 450m
= FM.
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Figure 1
Ombilin Basin, West Sumatra, Indonesia (after Koesoemadinata & Matasak , 19810
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Figure 3
Short section of the exposure of the Sawahlunto Formation between the top of seam
and hase of the Sawahtambang Formation (unscaled)
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SELECTED POLLEN AND SPORES

Figure 4. Distribution of taxa in the Sawahlunto Formation (unscaled)
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Figure 5§

Stratigraphic range in Kalimantan of index taxa recovered in the Sawahlunto Formation
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1. Lasvigatosporites sp. ; x 800 2 Polypodiisporites sp, | = BOO 3. Polypodiisporites
el, Polypodium aureum © x BO0 4, Vermuestosporites vsmensis ; & 800 B. Polypodiis
porites sp A x B00 B Acrostichum aursum ; x 800 7. Acrostichum speciosum ©
BOD B. Cyvathidites australis ; x BOO
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Plate 11

1. Crassoretitriletes vanraadshoovent ;| x 800 2. Magnastriatites howardi ; x 400 3,
Mymphaea ; x BOD 4, Dacrydivm ; = B00 5 Podocarpus ameérus [ = BOO 6. Dacry-
dium ; x 800
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cx B00 4. coupsripollis

Plate 111
; % B00 6 Calamus type ; x B00 7. Dicolpollis male -

px BOD 3. Palm indeterminats

= BO0 2, iguanura
x BOO 5 MNypa fructicans
slanus ; x B00 B, Florschustzia ef. F, trilobata @ » 800 9. Lanegiopollis nanggulensis ;

1. Cycay |
5P

= BOO
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Flate 1V

1 & 2 Avicennia cf. A, alba 3, Margocolporites tricuneatus 4, Retiricolpites o, R,
mrawakensis B, Barringtonia 6, Castanopsis 7. Alnipoilenites B, Pelaguivm peeudo-
rostatum 9. Malvacess.
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