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Geological Conofigllration of the Betty Field, Baram Delta Province, 
Offshore Sarawak 

H.D. Johnson, T. Kuud & J.H. Archer, Sarawak Shell Bhd., Sarawak 

The geoLogieaL eonf1.:guration of the Betty FieLd is typiea·L of oiL 
fieLds in the Baram DeLta Province of offshore Sar~~ak: (1) structures 
resuLt from the interaetion of deLta~reLated growth fauLting and tater 
PLiocene eonrpressionaL foLding, (2) reservoir's cOTTlprise Mioeene shaZZ.cw 
water sandstones and shaLes which aeeumutated during repeated phases of 
progradation and transgression of the wave-dominated PaLaeo-Baram DeLta, 
and (3) hydPocarbons oeeur in numerous vel?ticaUy-stacked sands separated 
by seaLing shates and trapped by a eombination of fauLt seaZ and dip 
cZosure. 

This paper diseusses in mo~e detaiL these aspeets in reLation to the 
Betty FieLd and reLates them to the fieZd's deveZopment strategy. 

StrueturaZLy, the fieZd is reZativety sirrrpZe, consisting of a NE-SW 
trending antieZine whieh is bounded to the south by a major E-W trending 
growth fauZt (Betty growth fauZt). The antieLine is a resuZt of roZLover 
assoeiated with this growth fauZting eombined with PZiocene eorrrpressionaZ 
foZding aLong the NE-SW trending Bokor-Betty-Baronia antieZi~Z trend. 

The Betty reservoirs oeeup within a ea. 2450 ft thiek sequence 
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(between 7200-9650 ft ss) of Late Miocene3 UppeY' Cycle V clastic deposits3 
which accumulated in a wave-/stoPm-dominated3 inneY' neY'itic to neaY'shoY'e/ 
coastal enviY'onment within the Palaeo-BaY'am delta complex. 

The sand bodies aY'e chaY'acteY'ized by composite (0Y' amplified) coaY'se
ning upwaY'd/pY'ogY'adational sequences (ca. 160 ft) oveY'lain by geneY'aUy 
thinneY'3 fining upwaY'd/Y'etY'ogY'adational sequences (ca. 20-50 ft thick). 
The sand bodies aY'e veY'tically heteY'ogeneous but display high lateY'al 
continuity with excellent field-wide well log cOY'Y'elation3 which is con
sistent with the infeY'Y'ed high wave-eneY'gy depositional setting. 

VeY'tical heteY'ogeneity is Y'eflected in vaY'iations in the thickness and 
fY'equency of shale layeY's3 and in the distY'ibution of foUY' distinctive 
Y'eseY'voiY' facies of vaY'ying Y'ock quality: 

1) pooY'ly stY'atified sandstone (poY'osity ca. 23%3 peY'meabiZity ca. 1200 
md). . 

2) biotUY'bated sandstone (poY'osity ca. 22~3 pePmeability ca. 500 md). 
3) laminated sandstone (poY'osity 19%3 pePmeability ca. 90 md). 

and 
4) biotUY'bated heteY'olithic sandstone (poY'osity 17%3 pePmeability ca. 

50 md). 

The Betty Y'eseY'voiY's aY'e inteY'pY'eted as Y'epY'esenting the Y'epeated 
build-out and gY'adual Y'etY'eat of wave-/stoPm-dominated sand bodies (shoY'e
face and/oY' shoY'eface-connected baY'S). They pY'obably accumulated in a 
coastal to inneY'-shelf enviY'onment3 which was maY'ginal to the axial 
paY't of the Palaeo-BaY'am delta. Complete coastal pY'ogY'adation neveY' 
occuY'Y'ed in this aY'ea. in UppeY' Cycle V times withthe enviY'onment Y'emaining 
sub-littoY'al. The vaEiations in sequence types Y'eflect fluctuations in 
sediment supply and Y'epeated base level changes3 in which the latteY' was 
pY'obably influenced by movements along the neaY'by Betty gPowth fault. 
The pY'eseY'vation of both pY'ogY'adation and Y'etY'ogY'adational deposits3 and 
the development of thick amplified sequences aY'e both indicative of the 
high. subsidence Y'ates within the BaY'amDelta Province. 

HydY'ocaY'bons aY'e tY'apped within at least twenty-one stacked sand 
bodies sepaY'ated by sealing shales. The bulk of the hydrocaY'bons aY'e 
encounteY'ed in a single stY'UctUY'al block wheY'e tY'apping is a Y'esult of an
ticlinal dip closuY'e and updip seal against the Betty gY'owth fault. Only 
r."linoY' hydrocaY'bons aY'e pY'esent in subsidiaY'y fault blocks behind the Betty 
gY'owth fault. Within the Betty str'UCtuY'e oil-beaY'ing Y'eseY'VoiY's decY'ease 
in thickness and fY'equency with depth3 while both associated PY'imaY'Y gas 
caps and unassociated gas Y'eseY'VoiY's incY'ease in depth (down to 9500 ft 
ss). This Y'eflects the thePmal matUY'ity pY'ofile of oil and gas migY'ation 
in this area. Late expulsion and migY'ation of gas has led to the pY'e
feY'ential displacement of oil by gas in the stY'UctuY'ally deep Y'eseY'VoiY's. 
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