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Abstract

Abstract

Tarim basin is the largest intracontinental basin in China, located in the south of
Sinkiang, with Kunlun Mountain and A’erjin Mountain in the south and Tian Mountain in
the north. Its area is 56 X 10* km®, and the central part of the basin is covered by desert,
with an area of 33 X10* km?.

The evolution and development of Tarim basin were controlled by the background of the
plate tectonics in different periods, forming various types of primary basins, such as
intracontinental rift valleys, rifted trenches, tensional basins and compressional basins inside
craton, passive continental margin basins, back-arc-torsion-extentional basins and others,
which were superposed and transformed by each other.

Mid-Tarim Area with abundant resources in Tarim Basin is a remnant Paleozoic uplift
formed during late Caledonian and edrly Hercynian orogenies. The uplift possesses several
multisets of source beds and oil-bearing horizons, several types of traps, multi-stage of
hydrocarbon formation, and is characterized by complex petroleum system.

The development of oil and gas industry of the new-born China (after 1949) was first
concentrated in the west of the country. The discovery of Daqing Oil Field at the end of
1950’s the shifting of the Chinese oil and gas exploration strategy. Towards the end of the
1980°s, there had been continuous new discoveries during the oil and gas exploration in the
Tarim Basin, Xinjiang. People refocused their attention to the western area of the country
and were looking forward to finding big oil and gas fields. From 1981, oil and gas
exploration in the Tarim Basin has already been going on over 20 years. A series of highly
productive oil and gas fields have been revealed in the Mesozoic in Lunnan area, the northern
part of the Tarim Basin as well as a highly productive onshore oil field, the Donghetang oil
sandstones in China. The currently deepest-burred (5953 meters) oil pool in China has been
located in Ordovician carbonate rocks in the Yingmaili region. High-yielding gas
accumulation belts have been discovered in Tertiary and Cretaceous in the Luntai fracture-
uplifted zone. Discoveries of high petroleum-yielding buried hill reservoirs and a 100-million-
ton-sized oil field in Carboniferous marine sandstones have been made for the first time in the
hinterland of the Taklimakan Desert.

It has been proven by practice that the Tarim Basin is very rich in oil and gas resources.
It is one of the three biggest basins in China which have been predicted to have oil and gas
resources over 10 billion tons. Over billions of tons of oil and gas reserves have been found in
the other two basins —the Songliao Basin and Bohai Bay Basin. There is no doubt that big oil
and gas fields can certainly be found in the Tarim Basin. The Mid-Tarim area, located in the
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favorable zone of oil accumulation, is a very important mark of the migration of oil and gas,
in which breakthrough of oil and gas exploration is expected to be made.

However, the oil-and gas-bearing horizons are located deep under the surface; the
depths reach more than 3 600 meters and 4 500 meters in different areas, with the deepest
being 6 000 meters. The stratigraphy of the basin is very complicated. High pressure saline
aquifers, gypsum layers, salt horizons, less compacted mudstone and fractured volcanic
rocks are widely distributed. There is a complex oil, gas and water relation. The scale of
structural movements in some parts of the basin is small. Permian volcanic is widely
distributed in Mid-Tarim area, which has high shielding action to the stratum below. So the
variation of seismic velocity in the center of the basin is the greatest in the country. This has
brought many difficulties for the accurate outlining of structures in the basin.

In this book, some questions are discussed including sedimentary systems, tectonic
evolution, distribution of volcanic rocks, methods of identification of volcanic rocks, geo-
chemical character and forming environment of volcanic rocks, identification of sequence and
correlation of volcanic rocks, controlling factor of distribution of volcanic rocks, relationship
between volcanic activities and oil & gas and research of volcanic reservoirs in Mid-Tarim
area.

Firstly, volcanic rocks are identified by using various identification methods (drilling,
well-logging, synthetic seismogram, seismic faces, instantaneous frequency, forward
modeling, impedance inversion and horizontal slices). The method of making synthetic
seismogram by use of apparent resistivity is adopted in Mid-Tarim area for the first time and
laws of distribution of volcanic rocks are studied.

Secondly, geo-chemical character and forming environment of volcanic rocks in the
lower Permian are studied by technologies of whole rock analysis and microelement analysis.
On the basis of identification of sequence and correlation of lower Permian volcanic rocks,
four to six epochs of volcanic rocks are identified in the lower Permian.

Finally, combining with Mid-Tarim area, the relationship between volcanic activities
and generation, migration and accumulation of oil and gas is studied, and four types of
volcanic reservoirs are concluded. Some original achievements are as follows;

1. Volcanic rocks are widely distributed in Mid-Tarim area, and volcanic rocks in the
lower Permian is mainly mid-basic effusive rock, with its thickness varying greatly.

2. In Mid-Tarim area, sonic speed can be gained from apparent resistivity by formula of

V=KH%R,%, which is the formula of Fasite, and the experiential constant of Mid-Tarim
area is K=1756. 645,

3. Because of superposition of reflection from many thin strata, the bottom and top of
the volcanic rocks in the lower Permian shows high instantaneous frequency, and for the
reason of shielding action of the top, the interior of the volcanic rocks shows low
instantaneous frequency, so we can study the laws of distribution of volcanic rocks by the
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instantaneous technology. The top also shows high instantaneous reflection coefficient,
positive instantaneous reflection phase, and the absolute value of instantaneous reflection
phase often shows low value.

4. In the late Permian in Mid-Tarim area, magma erupts mainly through faults, but
there are still other places where magma erupts through neck-like piping. Volcanic rocks are
of the type of continental rift valley. The number one fault in Mid-Tarim uplift connects the
subduction zone of south basin and provides pipes for magma. There are two cycles of
volcanic activities for the Tarim basin, that is, cycle of Qixia in the early Permian and cycle
of Maokou in the late Permian, but there is only one for Mid-Tarim area in the late Permian,
which can correlate with the cycle of Maokou.

5. Lava cell is defined as a cooling cell of lava from one volcanic eruption, and lava
group consists of one or more lava cells of the same time. The division and correlation of lava
groups show that there are about four to six times of voleanic eruption in Mid-Tarim area.

6. There is a very close relationship between volcanic activities and generation,
migration, accumulation of oil & gas. An abundance of mineral elements that volcanic
activities provide can increase the quantity of organic matter in depression indirectly; a large
supply of heat energy brings forward the time of oil generation; microelement and transition
metal elements derived from volcanic rocks can serve as activators, which do great catalysis
in hydrocarbon generation; giant volcanic matter can no doubt change the physiognomy
greatly, which can help a lot in the process of generation and migration of depocenter.
However, source rocks may be destroyed by volcanic rocks because of its high temperature.
Faults going with volcanic activities can become good migration pathways. Volcanic activity
before main migration time is favorable to the forming of reservoirs.

7. There are five possible volcanic reservoirs in central Tarim area, that is, rock pillar
piercement type, overlapping and draping type, volcanic rock body lateral-screening type,

tectonic fracture type and uplifting leaching type.

Chen YeQuan
2004. 2
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