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From limestone to sandstone: The sedimentology of the 
Gomantong Limestone and Tanjong Formation in Northeast 
Borneo 
JON NOAD 

Laporan (Report) 

Jon Noad, from University College London, who is back in Malaysia to do further field 
investigations in Sabah for his Ph.D. thesis, gave the above talk on 26 May 1997 at 5.30 pm at 
the Department of Geology, University of Malaya. 

Abstrak (Abstract) 
In eastern Sabah, southeast of the Crocker Range, clastic and subordinate carbonate 

sedimentary rocks, of Eocene to Miocene age, were deposited in a large east-west trending 
foreland basin. The basin probably formed as a result of flexural downwarping, in response 
to sediment loading by material eroded from the accretionary wedge to the north. These 
deposits include the siliciclastic Kulapis and Labang Formations and the Gomantong Limestone. 

The Gomantong Limestone outcrops in the eastern third of the basin, and is interpreted 
as having been deposited in shallower shoaling portions ofthe basin. Exposure is limited to 
isolated outcrops of deformed, often overturned or steeply dipping, carbonates; active 
quarrying providing scattered but locally excellent outcrop for detailed sedimentological 
analysis. The studied localities form a linear trend extending some 50 km in a SSW-NNE 
orientation, although individual outcrops seldom extend for more than 500 m laterally. 
Limited burial of these carbonates has resulted in excellent preservation of these sediments 
with very little recrystallization. 

The carbonates are made up of lithofacies ranging from open marine shelfal marls to 
reefal deposits, and a range of depositional environments have been identified as a result of 
field logging and subsequent petrological analysis. A very rich fauna is present throughout 
the formation, though intervals are often dominated by large benthic foraminifera, particularly 
Lepidocyclina. The marls have been dated as latest Oligocene to Lower Miocene in age. The 
Gomantong Limestone overlies, and may locally besyndepositional with, the Labang Formation 
and clasts derived from the underlying formation are found at various levels within the 
limestone sequence. The bulk of the limestone consists of coral-dominated framestone and 
bindstones and associated forereef facies. Coral morphology (largely Porites), foraminiferal! 
algal content and detailed sedimentological observations allow interpretation of relative 
palaeobathymetry of these carbonates, and the sequences interpreted in terms of relative sea 
level. The limestones are unconformably overlain by the Tanjong Formation to the west. 

The isolated nature of individual outcrops, and the range of dominantly shallow to very 
shallow marine deposits, suggests that the Gomantong Limestone was deposited along an 
east-west trending shoreline, developed on a palaeohigh within the foreland basin. 

Following deposition ofthe Gomantong Limestone, extension of the Southeast Sulu Sea 
in the very early Miocene, by rifting of the pre-existing ophiolitic terrain, led to limited oceanic 
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spreading. Eastern Sabah was at the hinge of this spreading zone, and a combination ofthese 
extensional forces, together with compression caused by the collision, was accommodated by 
wrench faulting, opening a series of Tertiary sedimentary basins which overlie a widespread 
melange, or distal turbidites derived from the Crocker accretionary prism. 

The Bukit Garam and Sandakan Basins form part of a series of distinctive circular 
Miocene basins, each with basin fills exceeding 2 km in thickness, across northeastern Borneo. 
Age determination of sedimentary fill is hindered by the absence of microfauna in many 
intervals. The Sandakan Basin is the most northeasterly of the onshore basins, and my 
studies show it to be dominated by shallow marine, deltaic and mangrove deposits. The Bukit 
Garam Basin lies to the southwest of Sandakan in Sabah. Lower-Middle Miocene clastics 
(Tanjong Formation) are underlain by accretionary wedge turbidites to the west and south. 
To the north these clastics overlie the Garinono Melange, and in the study area described above 
it rests on steeply-dipping late Oligocene shallow marine carbonates of the Gomantong Limestone. 

The basin fill comprises Lower to Middle Miocene clastics of the Tanjong Formation, 
which were deposited in distal deltaic/shelfal to nearshore wave-dominated shallow marine 
environments. A new section has been exposed in the Sentosa Oilpalm Plantation, and 
provides over 800 m of almost continuous exposure. It is situated on the eastern margin ofthe 
basin, where dips are relatively steep, and outcrops are characterised by ridges of more 
resistant sandy sediments. Within this sequence several 100-200 m cycles are identified, each 
beginning with open marine mudstones and thin turbiditic sands and passing up into thick 
shallow marine sands with abundant carbonaceous material and large amber clasts . A 
tropical insect fauna is well preserved in the amber. 

These shelfal deposits are then incised into by a well defined channel feature. Associated 
with, and following deposition of the basal channel fill, there is a dramatic change in the 
character of sedimentation. Extraformational conglomeratic lags, abraded shallow marine 
fossils and large channelised features are observed. These feature reflect the tectonic uplift 
of older sediments to the east of the basin, and may result from the latter stages of the 
Dangerous Grounds block collision event. Towards the top ofthe section winged channels with 
fossiliferous basal lags cut into mudstone, and are interpreted as dominantly estuarine and 
proximal deltaic deposits. 
Differentiation of palaeoenvironments 
is supported by sedimentary 
structures and by the macro- and trace 
fossils. 

The absence of deep marine 
clastic sediments in the Sandakan 
basin suggests that the age of the 
circular basin fi ll youngs, and 
sedimentation within the basins 
becomes progressively shallower 
marine in character, towards the NE. 
The absence of sedimentological 
evidence of the Dangerous Grounds 
collision event in the Sandakan Basin 
suggests that it is younger than the 
Bukit Garam Basin. 

JON NOAD 
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