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The greater Vearing Basin area off mid-Norway, close to the well established
petroleum plays of the Dgnna and Halten Terraces, has high potentia for petroleum
prospectivity. It remains under-explored, athough severa discoveries of mainly gas but also
oil (Ellida prospect) were made in the last few years. One important risk-factor for the areais
the presence or absence of an effective source rock. The Late Jurassic Spekk Formation,
equivalent to the Kimmeridge Clay and Draupne formations of the North Sea, is the only
source rock off mid-Norway proven capable of generating significant quantities of oil.
However, in the central parts of the Vegring Basin the Spekk Fm. is overmature as it is covered
by 9000 to 13000 m of Cretaceous and Tertiary sediments (Brekke, 2000). Higher chances for
prospectivity are suggested at local highs and the western flank of the basin where the
overburden is less. However, at the western flanks of the Varing the sediments are covered by
Tertiary lava drapes and distribution and quality of the Spekk Fm. are highly speculative. As
part of the V@TEC project, we used geochemical data from wells off mid-Norway together
with structural information, interpreted seismic sections, and paeo-water depth
reconstructions as input to the organic facies modelling tool OF-Mod to approach the
quantitative distribution and quality of the Late Jurassic source rock.

As direct information (well data/seismic interpretations) on the development of the
Late Jurassic in the Varing Basin is limited, we included information from the eastern and
western margin of the Jurassic rift zone (Halten Terrace, Danna Terrace, Trendelag Platform,
and East Greenland, respectively). From the available literature and well data the organic
facies distribution was evaluated, and based on the structural and seismic information and
genera process-understanding a 3D model was developed, on which severa conceptua
settings were tested.

The well data from the Norwegian Sea revealed an average total organic carbon
content (TOC) of 6.2 wt% and an average hydrogen index (HI) of 280 mgHC/gC for the
Spekk Fm., reflecting its high potential and genera oil-proneness. But bulk organic
parameters, biomarkers, and maceral analyses show that the kerogen composition varies
representing mixtures of type Il and 111 from marine and terrigenous sources. In accordance
with previously published studies (Langrock & Stein, 2004; Swiecicki et al., 1998) our data
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analysis and modelling results suggest that the rift zone between Norway and Greenland of
the Late Jurassic represented a marine basin with most probably highly restricted water
circulation resulting in anoxia and deposition of organic matter rich clays.

Assuming anoxic water conditions below the storm wave base also for our model, a
comparatively low marine primary production (50 to 100 gCmyr?% compare Mann &
Zweigel, 2002, in press) is sufficient to support high organic content (5-6 wt% TOC) and
quality (HI of about 300 mgHC/gC) in the sediments down towards the basin floor because of
reduced degradation of the organic matter. In areas of shalower paleo-water depth on the
other hand, current and wave action alowed for better oxygenation of the water column
reducing the preservation of organic matter. In addition, the mainland as well as exposed
highs acted as sources for terrigenous organic matter and siliciclastica. In these areas, the
source rock potential is reduced (2-4 wt% TOC, HI of 100-200 mgHC/gC). Specid local
patterns of sediment input (rivers) and transport close to the coast and local highsresulted in a
rather strong variation of source rock quality over small lateral distances.

Our modelling results indicate that during the Late Jurassic a very good source rock
was deposited in large parts of the Varing Basin area. However, the distribution and quality of
the source rock is highly dependent on paeo-water depth. Some of the structural highs that
are today in the focus of the petroleum companies probably aready existed before the Late
Jurassic and may therefore represent areas with limited source rock potential in their

surroundings.
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High-productive continental margin systems are of major importance for today’ s marine
carbon cycle, but are also considered modern analogues of Mesozoic marine black shales that
are beyond the most important source rocks worldwide (Calvert & Pedersen, 1992). At
several modern continental margins, winnowing of organic matter rich particles from high-
productive shelf areas and offshore directed lateral export towards slope-depth depocenters
has been observed (e.g., Arthur et a., 1998; Biscaye & Anderson, 1994).

Our investigations from the Benguela upwelling system (BUS) off SW Africa, the most
productive coastal upwelling system of the modern ocean, provided detailed information on
the influence of this particle redistribution process on organic matter distribution and quality
(Fig.1; Inthorn et al., 2006). Like on a conveyor belt, organic matter is transported in
suspension-loaded water layers, so called intermediate and bottom nepheloid layers (INL and
BNL), from the high productive shelf sea towards a depocenter on the upper continental slope
(400-1500 m water depth), where surface sediments have total organic carbon (TOC) contents
up to 8%. In this process, a high share of rather labile organic matter components is preserved
in the depocenter sediments. This comes as a surprise because radiocarbon and **Thorium
isotope data indicate that organic particles have undergone along journey lasting more than a
thousand years prior to final burial in the slope sediments. A mean hydrogen index of 343 lies
well in the range of published data from other high-productive continental margin, relating
these key areas of marine organic matter production and organic carbon buria to each other
and indicating that lateral transport at continental marginsis a globally important mechanism.

Based on the now available extensive data set for the BUS we applied the process-based
source-rock modeling tool OF-Mod (Mann & Zweigel, in press) to model organic carbon
distribution and source rock potential of the youngest sediment layer in the northern BUS.
The modelling results for TOC and HI matched the calibration data on the high-productive
coastal area and the deeper slope generally quite well. But the model couldn’t match the high
TOC and HI in the slope depocenter as OF-Mod only considers vertical particle flux,
reconfirming that in this area the sediment properties can not be explained by vertical particle
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input alone. At the depocenter, only about 3 to 10 gCm2 y! of freshly produced organic
carbon actualy reach the seafloor (modelling results and sediment trap data), while 4-10
times stronger, additional lateral input is necessary to support the high TOC content and
accumul ation rates.

We conclude that lateral particle transport needs to be considered in models predicting
the regional distribution and quality of organic matter in comparable settings. This
quantitative and qualitative important redistribution may represent an often neglected

secondary process in petroleum source-rock deposition.
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Figure 1. lllustration of particulate organic matter transport and distribution (inlay) across the
SW African continental margin. Surface, bottom and intermediate nepheloid layers (SNL,
BNL, and INL, resp., dark gray), organic matter enrichments in the surface sediments
(mudbelt, depocenters), oxygen minimum zone (OMZ), bottom current directions (white
arrows), and primary production (grey arrows) are displayed.
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Ibach (1982) showed that organic carbon (TOC) in various Deep Sea Drilling wells
showed an increasing trend with increasing Linear Sedimentation Rate (LSAR) until a
maximum LSAR was reached. She believed that this increase was due to shorter exposure of
organic matter to the sediment-water interface that consequently improved organic matter
preservation. With further increase the TOC was reduced as a result of dilution by clastic
sedimentation. A kind of empirical model from log TOC versus log LSAR plots were
suggested (Ibach, 1982). This paper suggests a simple mathematical algorithm in order to
model average TOC values for source rock sections as a function of the flux of initia
deposited organic carbon and Linear Sedimentation Rate (LSAR). The model assumes that
the deposited organic material decays as a function of LSAR following a first order
isothermal kinetic-like expression. The model takes aso into account the inorganic
component that leads to auto dilution of the organic matter. Two calibration parameters
together with the initial carbon flux and the organic-inorganic fraction alow model
calibrations by fitting with observed TOC-LSAR data. This calibration must be carried out
on observed data from regional studies as shown in Fig 1. The observed values in Fig. 1 are
from isochronous sequences with durations of 5 million years from the Upper Farsund
Formation of the Central part of the Danish Central Graben. The method by Dahl et al.
(2004) was used in order to determine the TOC and LSAR of the oil prone and gas prone
material  The best fit of the model suggested the general initial flux of deposited oil prone
organic carbonto be 0,8 - 1.2 g/m2 yr. Thisis comparable with the values suggested by Miller
(1990) for the Upper Jurassic, Kimmerideg Clay Fm in the North Sea.
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Figure 1. TOC of oil prone organic material versus sedimentation rate for the Uppermost
Farsund Formation, modelled and predicted.
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The continental shelf of offshore northwest Borneo represents the eastern margin of
Sundaland, the southernmost extension of Eurasia. Sundaland is an amalgamation of terrains
that have accreted during the Mesozoic and Tertiary and which, consequently, represents a
range of tectonic and depositional settings. Borneo’s northwest continental shelf has
subsequently, and at different times, experienced extensional, compressional, and passive
regimes with a variety of sedimentary packages deposited in response to these differing
settings. This paper describes the range of source rock types that occur in the Malaysian
sectors of northwest Borneo outlining their distribution, quality, and resulting oil families.

Predominantly coal and carbonaceous shale source rocks occur both onshore and
offshore the Malaysian state of Sarawak. These occur in a swath orientated NW-SE,
approximately perpendicular to the current coastline orientation. Oils along this trend tend to
have similar characteristics and are moderately waxy, low sulphur crudes containing abundant
higher plant markers such as oleanane and bicadinanes, possess a high Pr/Ph ratio, and display
a strong C»9 sterane preference. East of this trend, and reflecting the palaeogeography, the
source rocks become increasingly marine. In contrast to other classic petroleum systems
around the world, marine sequences of the Tertiary of southeast Asia tend not be highly
prolific source rocks and generally an increasing marine influence is marked by a
deterioration in source rock quality. This is well documented in the Balingian and Central
Luconia provinces of offshore Sarawak where the hydrocarbons in the marine influenced
eastern sectors tend to be gases and condensates. This oil family tends to be distinctly
isotopically heavier than the coal sourced oils and, where biomarkers are present, tend to be
lacking in oleanane and bicadinanes, possess low Pr/Ph ratios, a dight C,; sterane preference
and elevated extended (Cz4 and Cs5) hopanes.

Recent mgor oil discoveries in the deepwater acreage of offshore Sabah have
confirmed the existence of an effective oil prone source rock facies beyond the continental
shelf out onto the continental slope. Geochemical characterisation of these deepwater oils
have shown that the source organic material is of predominantly terrigenous higher plant

material. GCMSMS analysis shows a very low relative abundance of Czo regular steranes
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which suggests marine influence is only minor, but observed trends in the amount of C,;
steranes, relative to Cyg, does suggest that marine influence increases into progressively
deeper water.

Beyond the Sabah trough, into ultradeep water, attenuated Mesozoic continental crust
was subjected to episodic rifting during the Tertiary. Although yet unproven, these
seismically defined extensional, half grabens could contain a lacustrine source facies that
could act as a source of hydrocarbon in present day ultradeep environments. Such frontier,
deepwater settings are currently being explored in Malaysia' s furthest offshore areas.
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The Falcon Basin is located to the northeast of the Maracaibo Basin in northwestern
Venezuela. Thisisa Tertiary basin, with a geographic extension approximately of 36.000 km?
and a sediments volume of ca. 161.000 of km® (Gonzélez de Juana et a., 1980). Among the
petroliferous basins of Venezuela, the Falcon Basin is the one with the smallest reserves of
liquid hydrocarbons, but it presents significant gas reserves and coal deposits. In the Central
Falcon Basin, severa stratigraphic units contain organic matter (Boesi and Goddard, 1991),
but few works reported hitherto on the state of thermal maturity of the organic matter. In this
work we present new data of the maximal temperature of hydrocarbon generation (T g index
derived from Rock Eval pyrolysis) and vitrinite reflectance (%R,) measured on the various
organic matter-rich formations of the Centra Facon Basin: coas, shales, marls and
limestones, as well as maturity parameters derived from molecular biomarkers analysis. The
datawere compared to what is reported in the literature.

The results are shown in Figure 1. Largely, the values of Tmax and %R, increase with
the burial depth, from the thermally immature Urumaco and Socorro formations, to the
mature Cerro Pelado and Agua Clara formations (base of the oil window), and finally to
over-mature Pedregoso, Pecaya and El Pariso formations (catagenesis stage). In this stage, the
pre-existing crude oil was expelled and the remaining organic matter is only capable to
generate humid gas (Fig. 1A).

Using %R, data and assuming a normal geothermal gradient of 30°C/km for the
Central Falcon Basin (Fig. 1B), an estimation of the maximal burial depth and the rank can be
given following the model of Suggate (1998). The paleotemperatures thus estimated are
between 50-65°C for the Cerro Pelado and Agua Clara, and >120°C for the other formations,
placing organic matter in the early and late catagenesis stages, respectively (FHg. 1B). If we
compare the estimated depths of burial with the sum of the thickness of the various
formations present in the Central Falcon Basin (reported from the literature), a great

difference appears, which can be caused by: (1) a smaller geothermal gradient (~18-15°C/km
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instead of 30°C/km), or (2) the fact that the reported stratigraphic thicknesses of the Central
Falcon Basin formations were over-estimated. The first cause is discarded due to the
geodynamic context: the interaction of the Caribbean Plate with the north of South America
must have raised rather than lowered the geothermal gradient. Therefore our results indicate
that the thicknesses of the lithological column in the Central Falcon Basin must be
reevaluated.
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Figure 1. (A) Vertical distribution of Tmax and %R, valuesin the Central Falcon Basin; (B)

Estimation of the depth of burial and pal eotemperature (Suggate, 1998). The black symbols

represent the values considered in this study and the gray symbols the values reported in the
literature.
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The Upper Jurassic oil shales from the Russian platform are related to the Volga
Pechora oil shale megabasin. The most studied area of the northern part of the megabasin is
the Sysola shale area. High Corgis determined both in deposits of the Sysola shale area, and
among deposits of the Volga basin. Ratio Sy Cyq in high-carbon rock kerogen testifies to a
high degree of geopolymer sulphurization and according to Orr (Orr, 1986) allows classifying
it astypell-S.

We studied oil shales from sections Vazh'u, Koigorodok, Ib and Sinegorye, relating to
the Sysola shale area, and also Kashpir oil shales of the Volga basin (city of Syzran, Saratov
region). The n-alkanes distribution in both areas is characterized by bimodal character with
maxima at n-Cg, C17 and N-Cyg, Cs1. In the deposits of the Sysola area the percentage of the
latter is slightly higher in comparison to Kashpir deposits. It islikely due to increased input of
humus component in the northern part of the Volga-Pechora province. The high contents of
the thermodynamically unstable 3-hopanes, a.ao- and Boa-steranes evidence the low degree
thermal maturity of organic matter. The lower values of the pristan/phytan indicate that a
reduction conditions play an important role during deposition of the oil shales. In aromatic
bitumen fraction of oil shales isorenierathene derivatives were found. Kashpir oil shales are
distinguished by a more various distribution of arylcarotinoid data; here they are presented by
a greater number of isomers. Concentrations of the most high-molecular diaromatic structures
(Csg, C40) dominate over other isomers. The concentrations of free and sulphur-bound n-
alkanes of the bitumens of the Kashpir oil shales are similar. The distribution of the hopane
hydrocarbons is characterized by the predominance of the high-molecular-weight homologous
in desul phurization products.

The structure of kerogen pyrolysis products of high-carbon deposits of the Sysola
shale areais similar to the structure of kerogen pyrolyzate of Kashpir oil shales. The structure
of kerogen specifies that the main process at shale strata formation was the process of organic
matter sulphurization. This factor considerably affects OM structure of investigated rocks.
Thus, in the structure of products of kerogen pyrolysis products of the Upper Jurassic oil
shales from the Sysola area and Kashpir deposits with average Cqq (to 30 %) basic generated
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components are  2-n-alkylthiophenes,  2-methyl-5-n-alkylthiophenes,  2-ethyl-5-n-
akylthiophenes. Whereas C,4 exceeding 30% the structure of pyrolyzate sharply changes —
n-alkylsubstituted  thienylthiophenes, phenylthiophenes and aso thienyl- and
phenylbenzothiophenes become basic generated components. The composition of aliphatic
fraction of pyrolyzate is characterized of n-alkanes and n-alkenes as main component of this
fraction.

Thus, conditions of organic matter formation of Kashpir oil shales and oil shales from
the Sysola shale area are closely related which testifies to the consistency of lithologic

geochemical conditionsin an extensive V olga-Pechora shale province.

The work is supported by RFBR project #05-05-65018
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Over three-hundred and fifty oils and over 150 core samples from the West Siberian
Basin have been analysed. The oils come from the Pri-Ural, Frolov, Mid-Ob, Nadym-Pur,
Pur-Taz, Yama-Gydan and Vasyugan and Kamysov regions. Most routine organic
geochemical techniques were employed in the study, including whole oil GC, deasphaltening,
MPLC and GC and GC-MS (SIR and MRM) of saturated and aromatic hydrocarbons. Stable
carbon isotope analysis was also performed on al fractions. In addition, GC-IRMS was

performed on oils from Yamal Gydan and Frolov.

Two marine and at least two non-marine source rock types could be defined based on
analyses and published data (e.g. Peters et al., 1993, Kontorovich et a., 1997). One of the
marine source rocks is the Upper Jurassic Bazhenov Fm., which is by far the most prolific
source rock in the area, with up to at least 25% TOC and Rock-Eval S2 of 100 mg HC/g rock
or more with type Il or I/Il kerogen. The other marine source rock is the Lower-Middle
Jurassic Tyumen Fm. Thisis also a prolific source rock, particularly in northern West Siberia,
with %TOC up to at least 5% and Rock-Eva S2 of 25 mg HC/g rock with type 1l kerogen in
some intervals. It also appears to consist of several different shale sequences. Modern usage
refers to the Togur Fm. as the oil prone section. However, severa other shale formations are
referred to in the literature and to what extent they are oil prone and geographical extent of
each is not considered here

There are at least two non-marine sequences with oil potential, these are Lower-
Middle Jurassic Tyumen Fm. shales and Neocomian shales, carbargillites and coals. The
Neocomian may not be mature enough for significant generation of liquid hydrocarbons,
except in the north. It is probably a major source of biogenic and early diagenetic gases. The
Tyumen Fm. shales vary considerably in composition from purely non-marine (lacustrine,
paudal environments) to mixed marine and non-marine to more marine in parts. The

lacustrine source rocks vary from good to rich with type Il kerogen in part.
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The oils can be divided up into several different families. The dominant family,
typical for oils from marine anoxic source rocks, are sourced by the Bazhenov Fm.. This
family can be divided into subgroups due to source facies variations. Apart from a few
samples, the oils in Frolov, Mid Ob, Vasyugan and Kamysov have geochemical
characteristics that are the same as is found in the Bazhenov Fm. source rock samples. Further
north the Bazhenov Fm. changes dightly in composition (due mainly to a reduction in
anoxicity) and many of the oils as far north as Russkoye (Pur-Taz), Severo-Gubkin (Nadym-
Pur) and Novoportov (Yamal) are considered to be sourced by this Bazhenov facies. Thereis
asmall group of oils comprising a separate family of non marine origin. These are are mainly
found in the Pur Taz region and are most probably sourced by non-marine Lower-Middle
Jurassic alga -rich deposits (Tyumen Fm.).

Another large group of oils show intermediate characteristics, but most show
characteristics typical of marine depositional environments. These are found mainly in the
northern part of Nadym-Pur and in Yamal-Gydan. They have different origins, including,
more terrestrial (nearshore marine?) Bazhenov Fm. and marine/nearshore marine source rocks

of the Tyumen Fm. In addition, some oils might be co-sourced from both source rock types.

The main differentiating characteristics of the oils and source rocks are discussed,

particularly steranes, tricyclic terpanes and stable carbon isotope composition of fractions.
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The Qaidam Basin is located in the Qinghai Province of northwestern China. The
Quaternary gas resource of the Qaidam Basin is enriched in the central and eastern part of the
basin in the three lakes area. The proved and controlled Quaternary biogenic gas reserves of
the basin have reached 290 bhillion cubic meters (BCM) (Dang et a, 2004). Up to now, the
identification of the biogenic gas source beds in the Qaidam Basin is still a matter needing to
be settled.

Of the 44 core rock samples of Quaternary in the depth of 540m to 1536m from the Sebei
No.1 gas field of the Qaidam Basin, the contents of TOC range from 0.10% to 19.88%, with
the mgjority of them range from 0.20% to 0.30%; the contents of chloroform asphalt “A”
range from 0.0017% to 0.2294%, mostly lower than 0.01%, and the contents of total
hydrocarbons range from 0.0003% to 0.1218%, mostly lower than 0.005%. The abundance of
the acyclic isoprenoid alkanes, especially pristane and phytane are high in the 17 analyzed
samples, and the Pr/Ph ratios range from 0.10 to 0.68, with very high predominance of
phytane; the nC21-/nC22+ ratios are lower than 1 for most of the samples, indicating that the
depositional environment of the Quaternary in the Sebel No.1 gas field tend to be brackish to
saline water environment, and the input of organic materials from higher plants are larger than
that from algae.

C25 and C30 acyclic isoprenoid alkanes were detected in most of the 17 saturated
hydrocarbon samples of the Quaternary from the Sebei No.1 gas field, and the relative
contents of C25 and C30 acyclic isoprenoid alkanes in saturated hydrocarbons change greatly
in different beds and depth, from non detectable to as high as 1.40%, indicating that
methanogens are widespread in the Quaternary rocks.

The Quaternary of the Sebei area are immature, with the vitrinite reflectance from 0.22% to
0.47% (Zhou et a, 1990), and hence underwent very dslight thermal process, but some

biomarker parameters generally used as thermal maturity indicators of organic matter, such as
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C30Ba-moretane/C30af-hopane ratios, ratios of afp/(app+aaa) for C29-sterane and ratios
of 20S/(20S+20R) for aoaC29-sterane, approximate their low mature value in some rock
beds. The distribution of these rock beds on the section is not correlated with the buria depth,
so the changes of the biomarker parameters proposed to reflect the development of bacteriain
the Quaternary rocks.

For samples in the depth of 796 to 802m and 1290~1292m, the relative contents of C25
and C30 acyclic isoprenoid alkanes in saturated hydrocarbons are comparatively high (0.56%
and 1.40%), the relative contents of C30a3-hopane among C30B3-hopane, C30pa-moretane
and C30o.3-hopane are higher than 80%, the ratios of Bp/(Bp+Pat+ap) for C30-hopane are
lower than 3, the ratio of C30Ba-moretane/C3003-hopane is 0.17, the ratios of
app/(afftaaa) for C29-sterane are 0.42 and 0.39, respectively, the ratios of 20S/(20S+20R)
for aoaC29-sterane are 0.39 and 0.37, respectively. These two samples are proposed to be
well developed in bacteria and methnogens and are excellent source rocks for biogenic gas.

In the carbonaceous mudstone samples at the depth of 1241 to 1249m and 1292-1301m,
C25 and C30 isoprenoid akanes were nearly not detectable, the relative contents of
C30ap-hopane among C30B-hopane, C30Ba-moretane and C30c.-hopane are lower than
25%, the ratios of BP/(BR+Pa+ap) for C30-hopane are higher than 30, the ratios of
C30pB a.-moretane/C300p-hopane range from 1.56 to 2.67, the ratios of 20S/(20S+20R) for
aoaC29-sterane are as low as 0.02. The carbonaceous mudstones are proposed to be not
proper for the activity of bacteria and are non-source rocks for biogenic gas.

Based on the relative contents of C30B3-hopane, C30Ba.-moretane and C30o3-hopane
calculated from peak areas on the m/z 191 mass fragmentogram, and the ratios of
afp/(afptaaa) for C29-sterane and 20S/(20S+20R) for aocC29-sterane, the analyzed
samples can be divided into: samples of high intense bacterial activity, samples of intense
bacterial activity, samples of weak bacteria activity and samples of very weak bacterid
activity.
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The Gobi-Altai region in the SW Mongolia consists of Paleozoic, Mesozoic, and
Neogene basins. Several organic enriched stratigraphic intervals occur in this area. Bulk and
molecular analyses were used to characterise the biological origin and depositional
environment of these sediments and to evaluate the similarities with the petroleum systemsin
the SE Mongoliaand NW China. The highest TOC (2-66%) and Rock-Eval pyrolytic yield S2
(up to 101 mg/g) were found in the Permian coals and values of TOC of 30-50% and S2 of
5-20 mg/g in the Lower Cretaceous.

The black siltstones and shales of Lower Carboniferous Tsokhorin Nuruu Fm (C1ch)
were deposited in deepwater environment. Their residual source potential is low due to high

thermal maturity equivalent to dry gas zone reached during deep buria followed by uplift.

Lower Permian shales were deposited under reducing environment evidenced by
Pri < Phy. The lacustrine algal and bacterial input is manifested through n-alkanes with
maximum at n-Cie1s, C27>C20>Cos steranes, extended tricyclics, and C21 dominated tricyclic
terpanes, which are sometimes more abundant then hopanes (Figure 1). The T4 Of 447-457

°C, sterane and hopane ratios suggest oil window maturity.

The Permian coa from the Chandman mine is characteristic by n-alkane pattern with
maximum at n-C,s, pronounced odd/even predominance in the n-C,;.,9 range, Pri >> Phy and
absence of tricyclic terpanes. Macerals include vitrinite, gelinite and liptinite. These suggest

higher terrestrial plant input to the wetland environment.
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Figure 1. Mass chromatogram (m/z 191) with tricyclic (t), tetracyclic (T), and pentacyclic
terpanes (H) of the Permian Budnakhudag Fm

Lower Cretaceous Undur-Ukhin (Kun), Andaikhudag (Kan), Khulsangol Formations
(Khl) include coals and carbonaceous shales rich in terrestrial plant debris with waxy
cuticules and other liptinites deposited in fluviatile to lacustrine environment. Saturates show

maximum at n-Cy7, 29, 31 and the Pri<Phy suggests dysoxic conditions.

Based on the biomarker patterns the organic facies of the studied shales and coalsin
the Gobi-Altai region can be correlated with important petroleum systems of the Permian in
the Junggar Basin (Carroll, 1998) and the Lower Cretaceous in the East Gobi Basin (Johnson
et al., 2003).
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Nam Con Son basin contains one of the most prolific hydrocarbon source rocks in
offshore Viet Nam. Its organic-rich succession, mainly found in lower part of Middle
Miocene, Lower Miocene and Oligocene claystone, coaly claystone and coal, indicates a
strong hydrocarbon generation potential of oil and gas-prone which were derived from type
[11/1 kerogens. They were deposited in high to medium oxidizing conditions of fluvial-deltaic,
lacustrine and nearshore environments with variable amounts of higher plant, alga and
bacterial input. Much of the source rocks are thermally mature and have already entered into
the main phase of petroleum generation.

The facies with the highest hydrocarbon source potential were deposited during a
pal eobathymetric maximum at Late Cretaceous to Recent, with shallow to relative deep water
conditions. Such an event is also recorded in the stratigraphic sequences and corresponds to a
global tectonic-eustatic, sealevel rise.

Biological marker data of the oils discovered up to now in the Nam Con Son basin
show very good correlation with the ones presented by the organic extracts from the organic-

rich facies of the Eastern blocks, thus confirming the oil’ s origin.
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