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CEKIUS «I'eoiorust u reopusnka MeCTOpPOKICHUIA
HedTH U raza»

Overview of non-structural traps distribution in Song Hong basin
Nguyen Minh Hoa
Hanoi University of Mining and Geology, Hanoi, Vietnam

In recent year, the petroleum production rates from structural traps or pre-
Tertiary basement have declined quite rapidly. To achieve the goal of sustaina-
ble development of Vietnam’s oil and gas industry, focusing on the prospecting
and exploration of unconventional oil and gas reservoirs, especially stratigraphic
traps, will be one of the very urgent tasks.

The aim of this paper is to provide an overview of the non-structural trap
distribution in the Song Hong basin. The paper focuses on identifying non-
structural traps such as stratigraphic, lithological, and combined traps. Based on
the analysis of seismic data, exploration drilling and previous studies, the paper
clarifies the distribution rules and formation mechanisms of non-structural traps
in the Song Hong basin. Finally, the paper provides detailed directions for ex-
ploration, thereby promoting the process of replenishing oil and gas reserves in
this area, while expanding the exploration capabilities of new potential oil and
gas fields in the future.

On the continental shelf of Vietnam, oil and gas fields are discovered main-
ly in traditional structural traps with major objects such as: Pre-Tertiary fractured
basement, sandstones in Oligocene, Miocene and carbonate sediments. However,
the stratigraphic traps (lithological traps, pinch-out traps, turbidite fans, etc.) have
not been focused on detailed studies, but only a few small oil and gas reservoirs
discovered by chance during the research and prospecting for traditional objects
or just seen as a secondary object discovered in combination traps.

Song Hong basin is a Tertiary sedimentary basin (Figure 1) formed from a
NW-SE trending pull-apart graben, the flacks of which are bounded by strike-
slip and normal fault system. These fault systems were triggered by the collision
between the Indian and the Eurasian plates during the Eocene-Early Oligocene.
Left lateral strike-slip movement in the Oligocene, right lateral movement in the
Late Miocene, and pull-apart extension are the major geodynamic elements that
form the Song Hong basin. Immediately following the Middle-Late Miocene
tectonic inversion, the basin continued to steadily undergo thermal subsidence
until the present. The stratigraphy of the Song Hong basin is relatively compli-
cated. It comprises the Pre-Tertiary basement, as well as Paleogene, Neogene,
and Pliocene-Quaternary sediments. Song Hong basin presents source rocks in
the Oligocene, Lower Miocene and Middle Miocene sediments, deposited in ter-
restrial, fluvio-deltaic, and lacustrine environments. Traps formed before or in
Early-Mid Miocene are favorable for hydrocarbon accumulations. Traps formed



in the Late Miocene-Pliocene may be gas or condensate accumulations. Pro-
spects formed before and/or syn-deposited in the Late Oligocene to Early Mio-
cene, and tectonically stable through time are probably the most prospective for
oil accumulations. Reservoirs there are 3 main reservoirs: Miocene and base-
ment carbonates, Oligocene-Miocene sandstones, Upper Miocene-Pliocene fan
and turbidite. On the other hand, the Pliocene and Upper Miocene shales are
generally considered as seals.
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Figure 1. Map of location of Tertiary basins on the continental shelf of Vietnam and seismic
and well database available in the Song Hong Basin

The Song Hong basin has a very thick sediments, deeply deposited up to
approximately 14 km, formed by strong subsidence in the central part of the ba-
sin. This is a favorable condition for the formation of stratigraphic traps, turbid-
ites in Lower Pliocene, Upper Miocene in the blocks 105, 108, 109, 110, 111,
112, 113&115, and Quang Ngai graben (block 118). In the central part of the
basin, many turbidites traps were discovered adjacent to diapirs with petroleum
potential such as Bao Vang, Bao Trang prospects.

In the research of Nguyen The Hung (2008) [1], 8 stratigraphic traps (tur-
bidite) were discovered North of Song Hong basin (blocks 110 to 113) and these
traps have high petroleum prospect related to 4 objects in Late Miocene
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and Pliocene formations, other 4 objects in Oligocene - Middle Miocene for-
mations (Figure 2a).
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Figure 2. a) Location of stratigraphic traps in the Song Hong basin [1];
b) Prediction of non-structural traps location in the block 100-101 based
on the Spectral Decomposition seismic attribute

Some special seismic methods were applied in the block 100-101 based
on seismic attribute analysis and sequence stratigraphy to delineate the location
and distribution of 3 submarine-fans in the lacustrine environment (Figure 2b)
and at the same time assess the oil and gas potential and geological risks of these
objects.

In 2012, on the basis of statistics of different stratigraphic traps, Truong
Minh showed that about 110 stratigraphic traps were discovered with potential
oil and gas in the continental shelf of Vietnam [2]. In the Song Hong basin, fan
traps in Oligocene at depths of 4500-4700m, many lithological traps discovered
in Lower Miocene limestone, pinch-out traps in Oligocene, Lower Miocene and
Middle Miocene with different sizes at depths from 2500-2600m to 3400-
3600m. In the Song Hong basin, lithological traps in carbonate rocks and strati-
graphic traps in clastic sediments were discovered with sizes from 6x2km’ to
20x8km” at depths 1,4-1,8 km and 7,6 -8 km.

In the northern area of basin (within blocks 102-106, and 103-107), potential
stratigraphic traps were discovered such as onlap or incised channel (Figure 3).

In 2017, Le H.A. applied Spectral decomposition analysis combined of
sequence stratigraphy, well logs, and seismic attribute to identify non-structural
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traps in Oligocene, Miocene sediments in blocks 103 to 110 [3]. The results
have identified several of non-structural traps such as onlap, pinch-out, or can-
yon fill sands in the coastal and shelf facies, submarine fan and turbidites in the
shelf facies. These traps are distributed in shelf strips extending perpendicular to
the direction of sedimentary material from west to east.
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Figure 3. a) Map of potential non-structural trap distribution
in the Northern Song Hong basin; b) Onlap reservoir trap; c) Incised channel

Within block 103-107, northern Song Hong basin, Ho T.T. (2017) has
shown a number of potential reservoirs [4]. Slope apron systems, and turbidite
systems are distributed within the Middle Miocene section in the Eastern area.
Canyon-fill sands at the base of the lower Upper Miocene in Northwest area.

Cua Lo gas prospect located on the eastern side of the block 105-110/04
of Song Hong basin. Sandstone reservoirs are deposited within the Mio/Pliocene
submarine fan system, and encased in shales to form stratigraphic traps. The
sedimentary systems consist of Mio/Pliocene slope fan complex, and Pliocene
channels. Amplitude Versus Offset (AVO) analysis on 3D seismic data has
shown that non-structural traps in the Cua Lo prospect can be identified through
amplitude anomalies. The seismic section (Figure 4) shows Mio/Pliocene fan
systems and channels. Cua Lo has prospective recoverable resources of up to
13.9 TCF.

In 2019, ENI has confirmed a considerable hydrocarbon accumulation in
the Ken Bau discovery, further expanding its potential in Song Hong basin with
the first exploration well, drilled to a total depth of 3606 m, discovered gas and
condensate in several intervals of Miocene sandstones interbedded with shales
[6]. One year later, the second exploration well drilled 2 km apart from the first
well, encountered a pay about 110 m in several intervals of Miocene sandstones.
The results obtained at the Ken Bau wells were confirmed a considerable hydro-

12



carbon accumulation in deep-water sediments and opened up further direction of
exploration of the southern region of the Song Hong basin.
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Figure 4. a) Map of block 105-110/04 showing location of Cua Lo prospect;
b) Several Mio/Pliocene non-structural tarps identified on seismic data [5]

In general, the researches on stratigraphic traps in sedimentary basins on
the continental shelf of Vietnam in general and Song Hong basin in particular
are still preliminary and have only focused on a specific object without compre-
hensive and systematic studies on the mechanism of formation, development
and distribution of stratigraphic traps.

From the research results conducted in the Song Hong basin, it is possible
to select several potential non-structural trap areas in the Ham Rong area, as
well as ancient channel systems in the Miocene sediments of blocks 102-106,
and shallow marine and pre-deltaic Miocene sediments in block 103-107, Cua
Lo prospect in block 105-110/04. To expand search and exploration efforts,
evaluate petroleum potential, and predict the risks for new geological targets, it
is crucial to apply new methods technologies. These advancements will help
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in studying the characteristics, formations mechanisms, and distribution of these
non-structural traps in general detail.
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Permeability forecast for carbonate oil gas reservoir based
on hydraulic flow unit division

Nguyen Tien Hung, Duong Vu
Hanoi University of Mining and Geology, Hanoi, Vietnam

Carbonate reservoir are important in oil and gas exploration and
exploitation. According to statistics, it is estimated that about 60% of the world's
oil and gas reserves are in carbonate reservoir rocks and a lot of researchs
suggested that 70% of conventional oil and gas reserves in the Middle East are
in carbonate reservoir rocks. Because of the importance of discoveries in
carbonate reservoir and the complexity of this type of reservoir, studies related
to carbonate reservoir abroad, especially related to the description of carbonate
reservoir properties, have long been highly valued. Studies by Archie (1952),
Dunham (1962), Lucia (1987), G.V. Chilingarian (1992, 1996), Pittman (1971,
1992), Amaefule (1993) ... all emphasized the heterogeneity of carbonate
reservoir and the need to classify rock types in carbonate reservoir.
The distinction of carbonate-bearing rocks is closely related to the distinction
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