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Reservoir quality and its controlling minerals in Miocene formation
of the Southern Cuu Long Basin, Vietnam

Vu Hong Duong
Hanoi University of Mining and Geology, Hanoi, Vietnam

Sandstone reservoir quality prediction is an important tool for hydrocar-
bon production and exploration. Understanding the mechanisms that might have
impacted the development of porosity within the target strata is necessary for
this. Sandstone reservoirs are the primary source of hydrocarbon production in
Vietnam's southern Cuu Long basin (Figure 1). These sandstones experienced
diagenesis during their burial, which included mineral replacement, compaction,
deformation, dissolution, cementation, and recrystallization. Through changes in
porosity and permeability, these processes have the potential to drastically affect
the quality of the reservoir [1-3]. Factors influencing gas storage in tight sand-
stone reservoirs include the type, morphology, size distribution, porosity, and
permeability of the pore throat structure as well as the concentration of clay
minerals.

This study examined the effects of clay mineral reservoir qualities on
sandstones in the middle Miocene of the southern Cuu Long basin, Vietnam, us-
ing X-ray diffraction (XRD) analysis. The tight sandstones, with their varied
clay mineral compositions and particle sizes, exhibit extremely low porosity and
permeability, according to the results. With a little amount of silica and calcare-
ous cements, the majority of pores and throats are filled with authigenic clay
minerals such acicular chlorite, booklet kaolin, and scaly and filamentous illite.
The findings show that the reservoir characteristics, size distribution, and pore
throat connectivity of various lithofacies were influenced by clay minerals.

@ Ho Chi/Minh

. o Ruby

Su Tu Den
\F’-I
> f/‘5

Te Giac Trang

Vung Tauw -7
1 ] ¥
.l 4 _,‘:"‘ Phuang Dang

‘g Rang Dong
Vielnam &> Ca Ngu Vang
- Bach He
' Rong *,
0 50 100km
@ il field @ Gas field
= il pipaline Gas pipeline

Figure 1. Study area map, Cuu Long basin, Vietnam
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The main objectives of this study are:

1. Analyze XRD data, integrate geophysical data from logging measure-
ments and core sample records.

2. Build a relationship between permeability and porosity; investigate the
effects of associated diagenetic and clay minerals to reservoir properties of
sandstones in the middle Miocene of the southern Cuu Long basin, Vietnam

The database of this study includes: XRD and RCA core data in Miocene
sediments (Figure 2) of 3 wells A, B, C, geological documents of the oil field
(Table 1).
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Figure 2. XRD and RCA data analysis
Table 1
Summary of core data
Well A Well B Well C
21 sample 29 sample 27 sample
Porosity (4% — 12%) Porosity (1% — 12%) Porosity (0% — 8%)
Permeability (0 — 30 mD) Permeability (0 — 20 mD) Permeability (0 — 5 mD)

The presence of quartz generally supports higher permeability and helps
preserve porosity (Figure 3)
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Figure 3. Correlations of quartz content with porosity and permeability in samples
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Porosity Influence: While quartz itself does not significantly increase po-
rosity; it helps maintain the structural integrity of the pore spaces. This means
that rocks with high quartz content can retain their porosity better under stress
compared to rocks with more deformable minerals.

Increase in Permeability: Quartz can enhance the permeability of rocks.
This is because quartz grains tend to form well-connected pore networks.

The dissolution of K-feldspar can enhance the porosity and permeability
of sandstone reservoirs. This process involves the formation of etch-pits on the
K-feldspar surface, which can increase the overall porosity (Figure 4).
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Figure 4. Correlations of K _feldspar content with porosity and permeability in samples

Clay content can significantly impact the quality of a reservoir (Figure
5, 6) because of:

- High clay content can reduce both porosity and permeability. Clay
minerals can occupy pore spaces and block the pathways through which fluids
move, making it harder for oil or gas to flow.

- Clay Swelling: Certain types of clay, can swell when they come into
contact with water. This swelling can further reduce permeability.
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Figure 5. Cross-plot of total clay mineral content again porosity and permeability in samples
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Figure 6. Relationships of single clay mineral content (illite) and porosity and permeability

Conclusion: This work used X-ray diffraction (XRD) analysis to investi-
gate the effects of related diagenetic and clay minerals to reservoir characteris-
tics on sandstones in the middle Miocen of the southern Cuu Long basin, Vi-
etnam. The results show that the tight sandstones have very low porosity and
permeability and display a range of quarzt, K-feldspar, and clay mineral compo-
sitions. Most pores and throats are filled with autigenic clay minerals like fila-
mentous illite and acicular chlorite. The results demonstrate that related diage-
netic and clay minerals have a strong impact on the porosity and permeability of
the rock reservoir.

Author's suggestion: To improve the accuracy and reliability of the
method, in addition to using XRD data, geological information should be added
or other high-resolution data like well logging curves.
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