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Geology in Middle Section of Longmen Mountains
Abstract

This book is devided into 7 parts. The introduction, stratigraphy, metamorphism,
magmatism, structures, sediments and geological history of evolution. They are written
by Lin Maobing, Gou Zonghai, Wang Guozhi, Deng Jianghong, Li Youg, Ma Yong-
wang, Shi Shaoqging, Shi He, Wang Daoyong, Li Yongzhao, Hu Xinwei and edited by
Lin Maobing. It is mainly based on the data and the results of 1:50,000 scale regional
geological mapping in the middle sector of Longmen Mountains and the associated re-
searches in the adjacent regions which were finished before 1995.

I . Chapter one

Middle sector of Longmen Mountains is located on the west margin of Sichuan
Basin. It is a mountainous region. The highest peak is more than 4000M. It can be dev-
ided into rear Mountain belt, Central Mountain belt and front Mountain belt. It is a
complex region in geology, geography and climate, nationality and batany.

This is an important region for the geology, because its tectonic location is in a key
locality rounded by East-West Qinling-Kunlun belt,Ganzi-Songpan fold belt, Kongdian
North-South belt and Yangzi platform. Many geologists have paid more attention to this
region. In 1920s~1930s people began to do geological research in this region. Coal mea-
surges and klippen structures had been found at that time. Huang Jiqing, Zhu Sen, Ye
Lianjun, Li Chunyu, et al are the earliest contributors.

I . Chapter two

Stratigraphy of this region may be sepereted into two stratigraphic subdistricts.
The strata in Sichuan Basin and Longmen Mts. Stratigraphic subdistrict includs meta-
sedimentary rocks of Huangshuehe group in proteozoic era, sedimentary rocks (lime-
stones, shales, mudstones and sandstones etc. ) of palaeozoic to mesozoic era and a few
uncemented deposits in quantennary. Strata in Markang substratigraphic region are
mainly with low metamorphic rocks of sandstones, shales, mudstones and a few lime-
stones and basult of S-T periods. We will discuss them as lithostraligraphy, bio-stratig-
raphy chronostratigraphy individully.

I . Chapter three

Metamorphic rocks are distributed in two regions. One is in the central region of
‘Mountains in Masongling district. It was mainly metamophored from the volcanic-sedi-
mentary rocks of island arc origin at the age of early proteozoic time. It'has been refolded
later. It is mainly in green schist and now existed as an inclusion within the Pen-Guan
Complex (igneous rocks) belonging to the Sibao-Chengjiang stage of metamorphism. It
has been mixed with the serpentinite into a kind of tectonic melange. This is mainly
metamorphosed by regional dynamical-geothermal metamorphism and overlying by late
dynamic metamorphism. The next one is closed related to the formation of the ore de-

‘posits of copper within this region.
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The second region is in the rear zone of Mountains west of Maowen fault. It is
mamly in S-D and Triassic periods. They belong to the metamorphism of Indo-China
orogeny. They are in low grade of green schist. The major rocks are phyllite. The main
metamorphism is also the regional dynamic-geothermal metamorphism. That is part of
the huge metamorphic zone which is developed as a metamorphic geothermal upheaval
(bulge) named shanchanling metamorphic zone.

V. Chapter four

Igneous rocks are formed all in proteozoic time except for some viens, named as
Pen-Guan Complex. According to the pedigree relations, it can be devided into four su-
per-units. Zhongtanbao super-unit, Xinwenpin super-unit, Taipinyi super-unit and Da-
hongbao super-unit And every super-unit also can be subdevided into several units.
Such as Sangpin unit, Zhaojiaowan unit, masangpin unit, etc. Among them the Zhong-
tanbao super-unit is a complete series of rocks from basic to acid in Lithology. It is an
evolutionary system of composition representing an origin of primary continental crust
and island arc environment. Xinwenpin super-unit is a textural evolution system from
gabbro to quartz diorite which indicate the same origin and environment as the one
above. Taipinyi super-unit is mainly consisted of monzonitic granite and represents a se-
ries of textural evolution. It is formed in the origin of matural continental crust. Da-
hongbao super-unit is mainly formed by feldspar granit from acid to alkaline property. It
represnts a forming environment of orogenic rift with a relatively extensional origin, Ac-
companied with the volcanic rocks of sinian system of the origin of continental rift in
front of the Mountains the whole igneous rocks of proteozoic era are represented a com-
plete orogenic process of this region and with a distinctive evolutionary law from South
west to Northeast from old to young in age, from basic to acid in lithology.

V. Chapter five

Structures in middle sector of Longmen Mountains are very typical. It can be called
a huge thrust-nappe tectonic belt. It may be devided into nappe tectonic belt and sliding
blocks according to the mechanism of formation. From northwest to southeast they are
named Zhenghe folded nappe tectonic belt, Maowen-Genda ductile folded nappe tectonic
belt, Yinxiu-baishuihe brittle-ductile thrust nappe belt, Pen-Guan brittle thrust nappe
belt etc. and sliding blocks zone overlying the Pen-Guan brittle thrust nappe belt. The
first one is not belonging to the Longmen Mountains itself. The others are formed from
northwest to southeast from earlier to younger with an expanding manner of piggy-back
type and the Tethys component (Zhenghe nappe) is thrusted and napped above the com-
ponents of Longmen Mountains later. So they are contacted with a tectonic relations. A
typical important thing of this region is the co-existance of nappes and sliding blocks at
the same location and form a special overlying Model between nappes and sliding blocks
in the region of frontal mountain belt. That means the sliding blocks superposed on the
Pen-Guan thrust-nappe belt. In this way to form a dauble layered allochthous struc-

tures. Sliding blocks Changed into lots of klippen later. The overlying manner of throse
" 9s



sliding blocks are variety so it also can be subdevided into different types. It formed
from Indo-China movement to Himalayian movement.

Vi. Chapter six

Foreland Basin of Longmen Mountains is close related to the Mountain biulding it-
self and form a whole system. The fillings of basin are the results of the uplifting of the
mountain. The composition, texture and the contact relations of different basin are the
respondses or records of the Mountain buildings, especially for the thrusting and nap-
ping processes. From late triassic system to cenozoic group 5-6 structural stratigraphic
sequences have been established that give an outlines of the episoids of thrusting or nap-
ping and four kinds of basins have been distingished. In this way we seperated the
thrusting and napping into four times or stages.

VI. Chapter seven

Based on the foregoing study of different aspects, the evolutionary history of Long-
men Mountains have been changed gradually.

At the time of proteozoic era Longmen Mts. is in a subducted or collision stage be-
tween an oceanic plate and a continental plate. At that time there developed island arc
volcanic eruption and tectonic melange, the Pen-Guan Complex, serpentinite and
metavolcanic rocks of Huangshihe group.

The secondary stage was the formation of the broad Yangzi platform in the palaeo-
zoic era. This stage lasted a long time from Sinian period to early Triassic period of ear-
ly Mesozoic era in a huge region. Its west edge may reach to the present Jinsha River at
least. The composition is mainly in the marine facies. For instance the carbonate rocks
and clastic rocks as well as some mudstones and shales. Contacted relations are normal-
ly. It indicate the palaeocondition was warmer in climate and relatively stable of conti-
nental margin. At the western part some continental rifts or Alacgens occured in S-D to
P period, in which the sediments of semigeosynclinal facies deposited as a kind of semi-
flych.

The third stage was in Indo-China orogeny. The whole broad Yangzi platform has
been uplifted and folded into a continent to form folded Longmen Mountain belt in a di-
rection of North-East. At the same time the Tethys ocean enlarged towards the east
partly overlying on the components of Yangzi platform.

The fourth stage is in Yanshanian. That is a fast uplifting for the whole Longmen
Mountains and its northwestern plateau. The foreland basin formed and mainly filled
with red contiental deposits. Also some mesozoic granite bodies intruded in the North
west plateau. Thrusting and napping started with the folding of Indo-China movement
and Yanshan movement.

The last stage is in Himalayian orogeny. It was the strongest mountain building pe-
riod. Accompanied with the uplifting of the Qingzang plateau (plate) the compressional
force translated to the Longmen Mountains and let the mountain system into the
strongest stage of thrusting and napping towards the South East. That is the last

«3 s



strongest mountain building process (nappe orogeny). This process give a great distroy
for the folded Longmen Mountatin system of Indo-China orogeny. That is why the pre-
sent structures are mainly full of faults (thrusts and nappes). At the last time of this
stage some gravitational sliding occured. Rock blocks (sliding blocks) distributed on the
frontal thrust nappe belt forming an overlying Model between nappes and sliding
blocks. Those process shorttened the crust of this region and the Mountain system get-
ting more uplifting. This is called nappe orogeny.

In summary, the Longmen Mountain system were built by three stages' orogeny.

The collision orogeny of interplate, fold orogeny and nappe orogeny of intraplate.

’
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