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Abstract

A large complex of sedimentary injection features (injectites) has been identified in the Pliocene offshore Shwe (biogenic) Gas Field in
Myanmar. The injectites provide vertical and lateral continuity from a basal proximal lobe sequence (G5) to an overlying distal lobe sequence
(G3). The G5 has a unique petrographic signature (low rock fragments, high mica) and the G3 shows low mica and high rock fragments. The
injectites were discovered in one of the cored wells because there were anomalous structureless sands in the G3 which showed the petrographic
characteristics of the underlying GS5. The sills range in thickness from 5 cm to 2 meters thick in cored wells, have sharp bases and tops and
show symmetrical grain size trends either side of the middle of the bed. In uncored wells, they are interpreted to be up to 6 meters thick with
uniform (characterless) gamma ray response.

Once they were identified in core, several seismic scale features, such as wings, steeply dipping reflectors and an irregular G5 reservoir top
were identified on the 3-D seismic. The injectites were probably triggered at least twice by several overlying slumps which rapidly buried and
overpressured the sand-rich lobes of the G5. The gas-filled injectites seem to be mainly restricted to the northern part of the field where the
underlying G5 reservoir is anomalously thin. The discovery of the injectites drastically changed the reservoir model and explained many of the
unusual features of the field such as a common gas gradient, perched water and isolated pressure cells.
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Definition:

. Unconsolidated sand remobilized and forced upward through
overlying layers due to overpressure

gxtrudeq sand developing Extrusion
into turbidity fiow type

Causesiior Injectite

. Seismicity?!)

. Regional tectonic stress?

. Development of localized
excessive pore-fluid pressures?)

. Lateral pressure-transfer

. Over pressuring created by
petroleum migration from deep

layers>)

Parent sand body.
Pressure build-up, fluidisation
and pressure release throuh extrusio

1) Obermeier, 1996

2)*Winslow, 1983 '

3)~ Truswell, 1972

4) Thomson et al. 1989

5) Lonergan et al, 2000, Jolley and Lonergan, 2002
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Significance:

. Normally high porosity and permeability in case of no cementation
. Considerably enhance vertical connectivity -
. Important role in planning and optimizing field development plan™ =
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Study Area -
Gas Fields and Reserves 1

Resource Certification ‘“

| Block Gas Fields Recoverable Reserves (TCF)

Shwe 2.87 ~ 4.67
Shwe Phyu 0.38 ~ 0.91
Mya 1.28 ~ 2,16

4.53 ~ 7.74
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Study Area
Seismic Stratigraphic Analysis
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Previous Model
Thick-bedded Reservoirs in G5.2

Lobe deposits
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Previous Model
Conceptual Fan Depositional Model .

__—Overbank » Lobe deposit (G5.2) ’
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Injectite Model
Shwe-2A Core

G3.2, G5.2 petrographic composition Core facies, Grain size distribution

' - Similar trend in G3.2 injectite with G5.2 lobe - Dominant Ta facies, lack of Tb/Tc facies
2 - Symmetric distribution within injectite

- Normally turbidite shows finin‘g upward trend
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Injectite Model |
Shwe-3 Core i

Injection with slumping
- This can explain why there are wet sand (upper), GWC sand (middle) and gas sand
(lower) in G3.2 in Shwe-3 well
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Injected wing?
Or lobe shlngllng?

- Where G5.2 is thin, G3.2 is generally thick - = - No l;vell penetration.
due to vertical injection. — = -
5 Proximal part (S2) is thinner than distal part

2 due to lateral injection.
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Injectite Mod9
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Injectite Model - o,

original thickness

Depositional Model g O MR, Feldspar e souence)

Shwe G5.2
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Only gas-filled
original G3.2 sands

o GCas-filledinjected sands above
G5.2 and within G5.2

o Gas-filledinjected sands above
G5.1 and within G5.1

o Onlygas-filled
original G5.2 sands

Lateral Injection (sills)

Slump 2 removes more
than half of original G5.1
and creates trap for sand
at Shwe-1A




» G3.2, G5.2 gas are connected

by injection
- Same gas gradient

- G5.1 gas in a separate

pressure compartment

= Water is disconnected
- Mostly perched water

- Limited extent

1% well 3mpay 2" well 30m pay downdip

Sketch of perched water in aTe

reservoir, Abo field, Nigeria
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@ The depositional environment of G3.2 was channel related
ratty sand in the previous model.

@ However, this model could not explain key issues like MDT
pressure, core facies, petrography and thickness trend.

@ Based on detailed interpretation of core, log, seismic and
analogue observation, G3.2 sands are injectites from G5.2.

@ With the injectite model, we can explain all key issues
with a reasonable depositional model.
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@ This injectite model will be validated and fine-tuned after
drilling Shwe development wells.
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(The 1st Gas Discovery Well in Block A-1, Offshore Myanmar)
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‘3t Shwe-3, core photo at 3188.8m showing ripples in a sandstone
bed that terminates within a core. Prior to this discovery, it
was assumed that ripples were indication of “in-place” bed.
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