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WHAT DO WE CURRENTLY THINK ABOUT LUSI?

ASolid fraction (clay) is principally from Pleistocene
Upper Kalibeng shales (1200-1800m).

AWater origin unknown, temp/chem suggest >1700m?

AMigration originally along NE-SW fault (Watukosek?),
later reactivation of ~NW-SE (& other) faults.

ASome limited geology from Banjar Panji-1 well.

APre-existing and subsequent structure poorly

understood (poor seismic, difficult geophysics).

“_“Uncertaintysin water origin and subsurface
geology leads to two models for Lusi based on
’ different triggering theories.

Sources: Mazzini et al., 2007; Davies et al., 2008; Photo: © Greenpeace, reproduced with permission



Schematic Model for Earthquake Triggering of Lusi

a) 27/5/06 05:55: Mwb.3 Yogyakarta earthquake c) 27-28 May: Fault permeable, mud ascending
Watukosek
Fault
I

Volcaniclastic Sands
Kujung Fm

(b) 27/5/06 06:02: Watukosek Fault reactivates (d) 29/5/06 ~05:00: Mud reaches surface, Lusi born
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Earthquake trigger theory suggests Lusi result of remote
reactivation of Watukosek fault. Seismic shaking caused
reactivation, mobilization (& liguefaction?) of Kalibeng Shales.




Schematic Model for Drilling-Induced Triggering of Lusi

c) 28/5/06 07:50+: BOP closed, fault reactivated”

a 06 :50: Total losses @ 28
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(d) 29/5/06 05:00: Lusi born 150m from BJP-1
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(b) 28/5/06 05:00: ~360bbl water kick while tripping
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Drilling-induced trigger theory suggests mud eruption from fault
reactivation f ol |l owi n\Yateaprimasily frome |
carbonates, mixes with clay/water from Kalibeng en route to surface.




SIMILARITIES BETWEEN MODELS?

AModels often considered very different, but both
examine the strike-slip reactivation of NW-SE fault due
to pore pressure increase (or effective stress decrease).

AConsistent with in-situ stress state.

AFaulting mechanically easier than tensile fracturing.
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stress regime
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New Interpretation of
Lithologies Under Lusi

1) Volcaniclastic sands
reinterpreted as tight volcanics.

Pucangan Fm Alluvium
i Pucangan Fm Alluvium

2) Deep Kujung carbonates
reinterpreted as Miocene
Tuban or Prupuh Fm reefal
carbonates.




Why Volcanics and Not Volcaniclastic Sands?

Alnspection of cuttings indicates error in original mud
logger interpretation.

ACuttings comprised of andesite, dacite, welded tuffs -
lava flows, ash and maybe lahars.

AGround down fragments easily misinterpreted as
volcaniclastics (very low-ROP-high-WOB)-— R

Major differences between volcanics and volcaniclastics.

ALikely source: Pleistocene-Recent Penanggungan
volcanic complex 15km SW of Lusi

Photo: M. Tingay



Petrophysical
logs also suggest
volcanics

AUniform log responses
AHigh density (~2.6 g/cm3)
AFast sonic (~65 ns/ft)

Alndicates porosity <9%

Likely very low matrix
permeability (high
fracture permeability?).



