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OPEN LABORATORY FOR DYNAMICS OF
SEDIMENTARY BASINS AND GEOFLUIDS,
MGMR : AN INTRODUCTION

Xu Qiang Mou Chuanlong
Chengdu Lnstitute of Geology and Mineral Resources ,CAGS

The Open Laboratory for Dynamics of Sedimentary Basins and Geofluids established
in the Chengdu Institute of Geology and Mineral Resources is a key laboratory examined
and approved in 1997 by the Ministry of Geology and Mineral Resources,the People’s Re- .
public of China. It is open to the public internally and externally for the purpose of the bet-
ter management of the application of research topics at home and abroad,supplement of

funds and conditions for laboratory research and stimulation of the subject development
and personnel flow.

Aims and contents about the laboratory research

Sedimentary basins may provide numerous information abeut the formation and evolu-
tion of the earth’s crust,continent-ocean changes, lithospheric dynamic mechanisms and
plate tectonic processes,formation of energy and solid mineral resources,and therefore sed-
imentary basin analysis may serve as an important pathway and method for the acquire-
ment of these information. Current research focus is directed more to the genetic dynamics
of sedimentary basins, basin-range systems and mineralizing fluids,and fluid behaviours
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and main controlling factors of fluid migration in the development of sedimentary basins. In
a word,the research in the laboratory will focus on sedimentary basin analysis,formation
and transformation of basin-range systems,and dynamics of geofluid processes. The main
contents of research are generalized as follows.
Sedimentary basin analysis and modelling

A sedimentary basin is a locus for the concentration and preservation of energy,metal-
lic and non-metallic ore-forming matter. The scope of the research encompasses basin for-
mation,sediment filling, tectonic activity,basin closing,mountain building and burial pro-
cesses with the aid of theory and methodology on sequence stratigraphy,event stratigraphy
and seismic stratigraphy in combination with geophysics and geochemistry so as to recon-
struct the evolutionary processes of sedimentary basins and relevant dynamic conditions,
set up the databases for basin research,and quantitatively simulate in a three-dimensional
space the basin evolution and sequence development,deformational mechanisms of basins,
the coupling relations between basins and ranges,and provide quantitative modelling pa-
rameters on the migration and enrichment of geofluids.
Basin-range systems

There are close connections between sedimentary basins and their peripheral orogenic
belts in the crustal evolution. The emphasis in the future laboratory research will be on the
studies of the whole basin-range systems rather than separate studies of sedimentary
basins and orogenic belts. This approach aims to present the theory and technology for the
studies of sedimentary basin models for orogenic belts,regularity of basin-range transfor-
mation and. associated dynamic mechanisms in the light of unique geological features in
China.
Dynamics of geofluids

The geofluids are believed to be the important geological agencies in sedimentary
basins. The formation of oil and gas and solid mineral resources is closely bound up with
the migration of subsurface fluids. For instance,a number of large-sized and ultralarge-
sized ore deposits in the Nujiang-Lancangjiang-Jinshajiang area and on the western margin
of the Yangtze platform in southwestern China may owe their origins to the migration and
concentration of the ore-forming fluids caused by the Himalayan orogenesis. The recent re-
search abroad shows that the high-salinity subsurface fluids flow on a large scale for serval
hundred kilometers across the North American craton,resulting not only in the appearance
of the diagenetic features in the sedimentary cover but also in the formation of many large-
sized ore deposits. Numerous studies may be conduced on the origins of geofluids and or-
ganic and inorganic matter, dynamics of chemical reactions of geofluids and wall rocks,
mechanisms of the large-scale migration of subsurface geofluids. Thus new theories on the
accumulation and migration of oil and gas and formation of metallogenic ore deposits may
be presented on the basis of the physical and chemical studies of fluid inclusion composi-
tions,isotopes and phase equilibrium in conjunction with the studies of the rock associa-
tions cropped out on the surface representing different depths. Moreover an attempt is
made to reconcile the evolution of sedimentary basins with kinematics and dynamics of ge-
ofluids in order to arrive at a better resolution for the interpretation of fluid behaviours and
main controlling factors on fluid migration in various stages of transformation of basin-
range systems. ‘
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The development of the laboratory

The open laboratory for Dynamics of Sedimentary Basins and Geofluids was founded
in response to the development of sedimentary geology,a dominant subject in the Chengdu
Institute of Geology and Mineral Resources during the last fifteen years. The scientific and
technologic results of research achieved by the institute have been at the world’s and Chi-
na’s advanced levels, The new theories and methods on the studies of carbonate and clastic
rocks,and sedimentary facies and palaeogeography were firstly introduced to the institute
in the 1970’s. More than 30 short-term training courses with more than 2000 people were
conducted for the Ministry of Geology and Mineral Resources, Ministry of Petroleum In-
dustry ,Ministry of Coal Industry,and Ministry of Metallurgical Industry. Sedimentary ge-
ology and the compilation of country-wide sedimentary facies and palaeogeographic maps
were assigned as the key projects to the institute,and the coordination group and office for
sedimentary facies and palaecogeographic research and compilation were affiliated to the in-
stitute. The pioneering research was conducted on the potash mineral resources in the Lan- ‘
ping-Simao region, Yunnan, and Devonian sedimentary facies in the Longmen Mountain
area and sedimentary facies in Longmendong, Emei Mountain,southwestern China. As a
consequence,the Longmendong section has been known as a national nature reserve. From
the 1980’s onwards,the constant introduction of the theories and methods on sedimentolo-
gy from foreign countries ,and academic exchange and cooperation between China and for-
eign countries,and a variety of sedimentological lectures and training courses provided a
great stimulus for the development of sedimentology in China. Notable advances were made
on the studies of sedimentary facies and palacogeography and sedimentary and stratabound
ore deposits in southern China,sedimentology of orogenic belts,plate sedimentology ,conti-
nent-margin sequence stratigraphy,outcrop sequence stratigraphy,sedimentary basin anal-
ysis and dynamics of carbonate platforms, sedimentary basin modelling. “sedimentary
basin-sedimentary facies-tectonic setting”trinity and geologic unified field theory,of which
the results of research on ancient orogenic belts,continent-margin basin evolution,palaeo-
geography and mineralization have reached world’s advanced level,and have an epoch-

making significance in China’s sedimentological research. ‘

A The emphasis of sedimentological research is now being shifted from stable plate inte-
rior to orogenic belts, as indicated by the sedimentological studies of the Nujiang-Lan-
cangjiang-Jinshajiang orogenic belt, sedimentary basin analysis in the Qinling orogenic
belt,the deep-water basin analysis in the Himalayan orogenic belt and comparative studies
with Alps in cooperation with Germany,and Sino-French cooperative study of the sedimen-
tary basins in the East Kunlun orogenic belt,which,in turn,have given an impetus to the
development of sedimentology at home and abroad.

Up to the middle 1990’s,the sedimentological studies of the Tibetan Tethys gave rise
to the approaches to the sedimentary characteristics of the whole Tethyan domain. The
studies of ancient land and global palaeogeography led to the construction of the new mod-
el for the palaeogeographic framework of three global continental mass groups,which has
drawn the interest and attention of the internal and external colleagues.

In addition, recent progress was also made in diagenesis and microbial mineralization
including biomineralization of doghead gold and phosphorites.
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It can be seen from the above-mentioned results that sedimentology is a distinctive
and dominant subject in the institute which has long been an important base for the train-
ing of senior scientists and technicians and scientific research in this field. The major re-
sults of research comprising the formation and evolution of orogenic belts, sedimentary
basin and mineralization ,reservoir sediments and diagenesis modelling,fluid inclusions,and
global palaeogeography have won the State Natural Science Prize and the Ministrial Scien-
tific and Technological Achievement Award. The achievements cited above have provided
essential prerequisites for the foundation of the open laboratory.

At present,the development of the subject sedimentology is going ahead by leaps and
bounds. Increasing attention is being drawn to mineral resources and environments. In or-
der to promote specific thematic studies of sedimentary basins and fluid dynamics,and to
resolve some theoretical and applied problems confronted in the subject such as of environ-
mental changes affecting the existence of mankind and prospecting and exploration of min-
eral resources,a laboratory for sedimentary basin analysis and fluid dynamics was founded
in 1995,and hereafter examined and approved as an open laboratory in 1997 by the Min-
istry of Geology and Mineral Resources, the People’ s Republic of China. It is clear that
such endeavors are timely indeed. ’

1997 assistance

The research work in the open laboratory for dynamics of sedimentary basins and ge-
ofluids will be the emphasis and focus of sedimentary geology and energy geology. Current
research should focus on interdisciplinary approaches,solutions and integration in the fron-
tier and applied aspects of these subjects. The topics germane to such research activity
should be characterized by original theses,clear thoughts and feasible plan so as to acquire
the scientific and technological results at world’s advanced levels. The duration of one top-
ic generally lasts for two years.

The assistance in 1997 includes;

(1)The relationship between thermal regime and exhalation in sedimentary basins

(2)Sedimentary basin analysis in orogenic belts

(3)Numerical simulation for the formation and evolution of sedimentary basins

(4)Sequence stratigraphy

(5)Classification of outcrop sequence stratigraphy and basin analysis

(6)Geofluids and mineralization during basin-range transformation

(7)Geological processes of palaeofluids in sedimentary basins



