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PREFACE

The orogenic belt of Longmen mountains, which is 500 km Long and 30 km wide from
northern Guangyuan to southern Tianquan, is referred to as the nappe structure of the front
range of the moutains. The belt is situated on the boundary between the eastern Qinghai-Tabit
plateau and western Sichuan basin and divides the Songpan-Ganzi geosynclinal folded systen from
Y angtzi paraplatform. The belt is located in the eastern part of the Paleo-Tethys, which inter-
sects the Qinling folded belt northeastwards and meet with the Kangdian axis southwestwards. It
is a seldom seen meridional orogenic belt. The front range of Longmen mountains is characterized
by the typical features of a nappe structure and is an important area of gas and oil exploration in
China. The hinterland of Longmen mountains coincides with the north-south earthquake belt of
China, which is a site of geological hazard in Sichuan. The area is an enriched zone of endogenet-
ical deposits, such as gold, uranium, etc. , and is famous for the scenic spots called Huanglong
and Jiuzhaigou. Due to its special geographical and tectonic position and its important significance
on environmental geology as well as ore deposits, the structural belt of Longmen mountains has
been noted by both the domestic and international geological society, and has become a focus-
studying area for structural geology.

The Mesozioc Sichuan basin, developed in front of the Longmen mountains, occupies the
major part of the Yangtzi Palaeoplate. It is the biggest continental basin in South China and is al-
so the gas industrial base of China. The basin includes a basement consisting of pre-Sinian ” arc
nucleus ” and extremely thick cap rocks, composed of marine and continental strata. The basin
can be divided into the following three major regions; a folded zone with intense deformation in
southeastern Sichuan, a land mass with weak deformation in central Sichuan, and a deep fore-
land basin close to the Longmen mountains. In other large scale basins in China one rarely finds
such a long-term and complex geological history with so varied regional tectonic patterns like that
developed in the sichuan basin.

The formation of the orogenic belt of Longmen mountains is closely related to the evolution
of the Sichuan basin. This opinion arose from the following studies carried out more than 10
years; the studies of interaction between the uplift of Longmen mountains and the subsidence of
the foreland basin, of the mechanism of plastic deformation of the rock in the hinterland of the
mountains and of brittle deformation in foreland basin, and of the relationship between the move-
ment of the deep lithosphere and the structure of the uppercrust. Therefore, this book was
named ” Uplift of Longmen Mountains orogenic belt and the formation and evolution of the

Sichuan Basin”.



Most of these theses, which are selected into this special issue, have been published previ-
ously. Some of them belong to the key research subjects assisted by the State or by the National
Natrual Science Foundation during the period of 6th, 7th and 8th 5-year plans. Others belong to
the key subjects of the Committee of Science and Technology of Sichuan, as well as to the coop-
eration plan of Chengdu Institute of Technology with Melbourne University. These theses are
characterized by the distinctive features of the geology of China, and focus on the two concepts of
the geological structure; ”the Emei taphrogenesis” and ”the C-subduction zone” , which deve-
loped from the combination of geological Practice in southwestern China and the theoretical in-
struction of the plate tecto-nics. This special issue contains four parts. Part I is a general outline.
The theory of plate tectonics was early applied in China to the classification of Chinese petrolifer-
ous basins, and the concept was presented for the first time, that the Yangtze paleoplate tecton-
ic, Songpan-Ganzi marginal sea and the basement of Yangtze platform make up such a structural
plattern as two island arcs with a basin in between. With respect to investigating the features of
crust movement, the extensionsl movement was emphasized and three major stages of taphrogen-
esis in China was suggested. Then the theory of ” Emei taphrogenesis” was set up, which has
been adapted and acknowledged by the geological society. These papers provide a background of
regional tectonism for understanding other theses occurring in the subsequent parts. In part I,
the focus of discussion is the Longmen mountains. The concept of the C-subduction zone was
propounded as a new concept that different from both the A-subduction zone proposed by A. W.
Bally (1975, 1980, 1984,1992) which is associated with B-subduction zone, and the model of
subfluenz of variscides cited by Zhu Xia to describe A-subduction zones in China. The C-subduc-
tion zone was formed by the process that the lower lithosphere in the basin plunged down the
orogenic belt during late mesozoic to cenozoic, when the continents has been matched and fore-
land basin had been formed, thus, the C-sﬁbduction zone is characteristic for Chinese tectonic
evolution. This idea about C-subduction was further expanded and applied to identify the two
models ; unilateral Longmen mountains subduction (L-subduction) zone and bilateral Tian moun-
tains subduction (T-subduction) zone. In part Il , the formation and development of the Sichuan
basin was discussed. The argument that the basement of central Sichuan is not a ” Paleo-conti-
nental nucleus”but a ” paleo-arc nucleus” , was put forward. The knowledge about the develop-
ment processes of the Sichuan craton basin, Viewed in the light of geological evolution, was tak-
en into the special issue of ”Sedimentary Basin of China” (edited by Zhu Xia) which was included
into the collection ” Sedimentary Basins of the World” (edited by Xu Jinghua), and provoked
much attention among geologists. In part IV and the other parts mentioned above, the discus-
sions around the characteristics of accumulation and exploration of oil and gas have many creative
viewpoints. For example, in light of the theory of Emei taphrogenesis, the prediction of upper
Permian reefs in eastern Sichuan in 1981, and the suggestion that the anomalous seismic reflec-

tion possibly reflects reefs in the transition zone between the Middle and South Sichuan in 1984,



were all verified one after another. Aadditionally, the first suggestion to lay stress on coal-related
gas exploration in China, the dualism of continental petroleum origin in China, the idea that the
formation of the Singliao basin may be caused by collapse, as well as the proposal to pay attention
to paleo-uplift for seeking some bigger gas fields, all of these have a realistic practical significance
with respect to exploration as well a theoretical scientific value. Looking back on these theses
from the viewpoint of dialectic, many of the proposed arguments and ideas were creative and
widely influential at that time, and are still admissible and valuable today, after verification by
practice for more than ten years. Some of them yet have instructive and referential effect to fu-
ture studies. However, in the process of understanding the geological laws, some ideas will be
antiquated or modified along with the social development and scientific advance. Hence, this spe-
cial issue should be regarded as a paving tile on the way leading to the truth. These theses in this
book are not only compiled according to the time of publishing, but also are annotated with the
publications which carried them, the research subject to which the theses belong, as well as
awards if obtained. Readers can trace the process of development of these academic philosophies ,
following the sequence of the theses. The authors welcome any comments, criticisms and sugges-
tions. .

The majority of the authors in this special issue have taken part in the above mentioned re-
sarchs. Some of them were my old friends who worked together with me to explore possible oil
and gas acumulations in Sichuan during the 1950s, some are the colleagues of the Chengdu Insti-
tute of Technology who collaborated intimately with me in the 1980s, some are my graduate stu-
dents who have become the outstanding young teachers. and the others are the copartners from
Melbourne University with whom we had a productive cooperation. The opinions on various
viewpoints to the objective reality, in accordance with ours or divergent, have all been kept in
their original appearance in the book, allowing the readers to make their own judgement. This
book will preserve a pleasant reminiscence and be a eternal souvenir for our close cooperation and
friendship! '

The policy of reform and opening to the world that has been practiced in China since 1978,
have brought about not only social prosperity and advance, but also a scientific springtime and
thus a vigorous development of the geological science, These theses in this book were completed
in a very peaceful and free environment. For this reason, almost all theses in this book were pub-
lished after 1978. The only exception, entitled ”Jurassic Reservoir Conditions in the Petroleum
Province of Central Sichuan” , was published in the journal ”Petroleum Prospecting” in 1958. In
this psper, the author proposed that the oil in Jurassic reservoirs is produced from fractures. This
was at the time only an academic opinion and was later confirmed to be right. However, it
brought much misfortune to many researchers, caused by the confusion of academic and politic
opinions. This paper should be taken as a lesson of that time.

Finally, the authors wish to dedicate this book to the memory of the fameus geologist Chen



Ben and highly estimated professors Li Chengsan and Bian Zhaoxiang, to the pioneers Yin Zanx-
un, Li Chunyu and Zhu Xia, who gave us their encouragement and help, and also to Senior En-
gineer Chen Binghua who collaborated with me in Sichuan during the 1950s. Without the guide
and support of the foregoing generation of geologist and the concurrent efforts of my present col-
leagues, it would be almost impossible to do my small part to help add knowledge to the process
of understanding the geological laws. At last, very thanks the inscription written by professor
Huang jiging and Weng Wenbo and the preface written by professor Guo Lingzhi for this book.
Luo Zhili
1994. 2
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