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PREFACE

As one of the specialists in the Permian system of China, especially in the
Permain sedimentary strata of the Lower Yangtze Region, Prof. Jiang Nayan
has devoted his recent more than ten yeas to the study of these strata, and has
done a lot of work, making field on-the-spot investigations, indoor researches
and experimental tests. During the recent years, he pays special attention to aca-
demic exchange and coordination both at home and abroad. with an intimate
knowledge of the present situation and tendency in the Permian research work
over the world: it may well be said that he has a pretty good idea about the best
way to make a study on the Permian System. Especially, after traversing across
every mountain and every river in the Lower Yangtze Region, he has grasped a
vast amount of firsthand practical material and information.

This monograph is a research summary of Dr. Jiang and his study group
over the recent five years, in which deepgoing exploration has been made mainly
in two respects-lithofacies-palaeogeography and synthetic stratigraphical col-
umn: both of them have brought forth a number of valuable achievements, with
new findings and advancements to some extent. This monograph has put forth
quite a few original views which might contribute to the promotion and enhance-
ment of research level on the Permian System of the Lower Yangtze Region.
These may be exemplified by the discovery of paleosol layers at the top of the
Chuanshan Formation, the suggesion that the Longtan and Dalong Formations
are diachronous stratigraphical units; the recognition of pronounced biomarkers
of the upper part of Permian strata, the high 8°C values of the Qixia Formation
procured by the authors’ laboratory being the recorded maximum in the authors’
file, the sedimentary petrological research on the “black rocks” of the Permian
System, and so on.

In addition to the significant contributions as mentioned above, it is also
worthwhile to pay attention to the new thoughts set up in this monograph,
which are apparently instructive for further research work. At present, multi-
disciplinary cooperation appears to be one of the current tendencies in the devel-
opment of geosciences. The working team of Dr. Jiang includes a number of spe-
cialists not only in stratigraphical palaeontology and sedimentology. but also in
geochemistry, organic geochemistry, isotope geology and regional geology.

This, obviously, would help explore the problem at a deepgoing level. The pre-



sent study of stratigraphy has gone by far beyond the familiar traditional ideas
and is marching toward the coordination of synthetic stratigraphy. Dr. Jiang’s
work on the two typical synthetic straigraphical packages of the Chaohu District
is just a reflection of today’s advancement in the development of stratigraphy. In
respect to the current stratrgraphical thought, their depiction of lithofacies-
palaeogeography shown here in the monography obyiosuly meets today’s require-
ments of stratigraphy. historical geology palaeontology. sedimentology, sedi-
mentary mineral deposit, geotectonics and environmental geology. Regarding
the designing thought in the lithofacies-palaeogeographical depictions, it is obvi-
ous that these were all products of synthetic studies based on their new under-
standings, the reset Permian palaeostructure, and the patttern of lithofacies-
palaeogeographical units of the Lower Yangtze Region. On these bases the
monograph makes a convincible classification and description of the lithofacies-
palaeogeographical units and a palaecenvironmental depiction of the Permian
rocks in different chronological stages in the study area. Obviously, all the
plates, figures and discussion presented in this monograph are fully supported by
new surveying results of the authors themselves.

To sum up. this monograph has made advancements to some extent in its
rich content, fully accurate firthand information, ample discussion and many a
novel points of view on the Permian rocks of the Lower Yangtze Region. Here I
would like to recommend our colleagues this volume of monograph for both of its

valuable practical significance and theoretical considerations.

72 Lonjun

Prof. Ye Lianjun
Academician Chinese Academy of Sciences
Chairman of Sedimentological Society, China
March 1994
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INTRODUCTION

In global historical geology, the Permian is an important turning period
whether in respect of organic evolution or in changes of sedimentary environ-
ments. In the Permian System, which was formed in such an important turning
period, the occurrences of various geological phenomena attract all geologists
over the world, such as organic evolution, global changes in environments, and
geological events; more important is the accumulation in large quantities of com-
bustible mineral deposits such as oil, coal and natural gas, together with abun-
dant nonmetallic and metallic mineral deposits such as phosphorus, manganese,
etc. As a matter of fact, the occurrences of these significant geological phenome-
na and the forming of these sedimentary mineral deposits are most closely related
to the Permian geochemical palaeoenvironment. The research project supported
by the National Natural Science Foundation and undertaken by the authors, un-
der the title of ”Study on the Permian Geochemical Palaeoenvironment of South
China (1993-1996)" is just to make an attempt at studying the relationships of
geochemical palaeoenvironment with significant geological phenomena, organic
evolution and sedimentary mineral deposits.

In the Chaohu area, the two localities-Pingdingshan and Guimenguan are
possessed of a well-exposed Permian System, with a better foundation of bios-
tratigraphical research work (Regional Investigation Team, Geological Bureau of
Anhui Province, 1983). While carrying out a preceding research project (1989~
1991) supported by the National Natural Science Foundation, the authors also
took these two sections as the main objects of study with certain achievements
(Jiang Nayan, et al. , 1991; Wang Ziyu, 1992; Chen Xiaoming, et al. » 1992).
Therefore, these two sections are provided with a better foundation for making
researches on the geochemical palaeoenvironment.

On the basis of the recent two successive research projects, in combination
with information from previous scholars (see the attached references), the au-
thors have established the Permian structural and palaeogeographical unit system
of the Lower Yangtze Region in which the sections under study are located, and
worked out several palaeogeographical maps representing different geological
ages of the Permian in this region. In biostratigraphical division and correlation

the present study has drawn the new developments in Permian palaeontological



researches during the recent years, and put forth the stratigraphical sequence as-
sociation of the Permian feldspathic sandstone member and the overlying shale
yielding the Anderssonoceras fauna in this region from the viewpoints of sedimen-
tology and sedimentary geochemistry. In addition, due to their close relation in
regional distribution which may be taken as an evidence for making regional
stratigraphical correlation, a new understanding has been definitely put forth
that the Longtan and Dalong Formation are diachronous lithostratigraphic units.
Based on the actual situation of the Permian carbonate strata (Qixia Formation)
in this region almost all composed of biograins and lime mud, and from the view-
point of palaeoecology, the authors propose an origin-texture compound nomen-
clature system composed of the name of the biograin association which has defi-
nite environmental significance, in combination with the name of the carbonate
texture according to R J Dunham’s (1962) classification. This new compound
petrological nomenelature is obviously of practical significance for facies analyses
of the Permian. For the Feldspathic sandstone Member indicating the great
changes in Permian palaeogeographical environments, petrological and miner-
alogical researches have been made, in combination with deepgoing researches by
means of electron microscope analyses on the surface of quartz grains, the trace
elements of cements and the source of clay minerals. Taking the “black rocks”
indicating the characteristics of the Permian palaeoenvironment as the main ob-
ject of study, and mainly applying X-ray diffraction, in coordination with in-
frared spectroscopic analysis and electron microscopy, systematic and detailed
studies have been made on the types, morphology and content of the clay miner-
als in the Permian. lime mudstone together with researches on organic geochemi-
cal characteristics including biomarkers, and analyses of various items including
rare earth elements, trace elements and invariable primary elements. These syn-
thetic studies have achieved a relatively detailed and systematic understanding
about the clay minerals in the lime mudstone and their geochemical characteris-
tics throughout the section. By means of deepgoing research on the genetic type
of the “black rocks” which reflect the charcteristics of the Permian palaeocenvi-
ronment, some biomarkers with essential geological significance have been dis-
covered from these rocks, such as squalene. In addition,from systematic carbon
and oxygen isotope analyses of the carbonate, this study has made clear the close
relationships of carbon and oxygen isotopes with sedimentary environment, or-
ganisms and diagenesis, especially with life assemblages; the study also has de-

termined the Permian palaeotemperature of the seawater, and obtained from the
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Qixia Formation the maximum mean value of 8'°C ever distributed in historical
geology. Through synthetic analyses of rocks, minerals and various items of
chemical components including rare earth elements, a relatively complete palaeo-
zone of weathering prior to the deposition of the Permian (at the top of the
Chuanshan Limestone) has been determined, which is composed of weathered
ferricrust, palaeosol and leached zone, with essential palaeoenvironmental sig-
nificance. From the white clay at the T/P boundary, the study has found out its
geochemical characteristics which might reflect the abnormal sedimentary gene-
sis, with discussion on this origin. Besides these as mentioned above, this pro-
ject also makes a research and discussion on the whole section with various items
of facies targets including MnQ/TiQ,, (Sr/Ca) X 10°, (MgO/ALLO;) X 10%, B
and C/S, and a synthetic research with various items on the cherts and nodular
phosphate rocks which reflect the Permian sedimentary characteristics, together
with a comparative analysis on the stable isotopes and chemical components of
the fossils and their enclosing rocks. These researches have achieved new under-
standings and conclusions with practical values in many respects such as
palaecenvironmental analysis, genesis of cherts and phosphate rocks and geo-
chemical sampling for further studies.

From the aforementioned various items of research work, despite the
achievements of some new progress, with the presentation of some new under-
standings, new methods and new materials, there still exist quite a few prob-
lems awaiting further studies, and there must be some mistakes or shortcomings
in the achievements of this project, for which any criticisms and corrections are
cordially invited.

Participants in the research work of this project include Jiang Nayan, Wang
Ziyu, Chen Xiaoming, Zhuo Erjun, Yac Wangui, Zhu Zongqiu, Yu Ziye, Liu
Yun Fu Qilong, Yang Xuechang, Zhu Zili, Zhang Xiachong and Ren Yugao
from Nanjing Institute of Geology and Palaeontology, Academia Sinica; Jia
Rongfen and Zhao Lin from Institute of Geochemistry, Academia Sinica;He Yu-
min, Yo Ziye and Gong Yuanxun from Nanjing Comprehensive Rock and Miner-
al Test Center, Ministry of Geology and Mineral Resources; Qi Dunlun from
Regional Geological Surveying Party, Geological Bureau of Anhui Province and
Wang Yinxi from Contemporary Analysis Center, Nanjing University.

In the course of compilation, the full text was written by Jiang Nayan, ex-
cept for Parts 2~3 of Chapter 7, which was written by Jia Rongfen. The related

chapters and sections were separately revised by Wang Ziyu, Qi Dunlun, Jia



Rongfen,He Yumin, Yu Ziye and Chen Xiaoming. Wang Ziyu and Zhuo Erjun
made part of the maps and tables; to Zhang Xiachong undertook the computer-
ized typewriting. The author is grateful to Yang Rongqing for his fair drawing of
part of the maps and tables; especially to Professor Ye Lianjun the prominent
sedimentologist, academician of Chinese Academy of Sciences and chairman of
Sedimentological Society of China for going over the full manuscript and writing
the preface, to Professor Sheng Jinzhang, academician of Academia Sinica, Pro-
fessor Jin Yugan, chairman of Subcommission on Permian, International Com-
mission on Stratigraphy, and Professor Tang Tianfu from Nanjing Institute of
Geology and Palaeontology, Chinese Academy of Scienees, member of Editorial
Board, Acta Sedimentologica Sinica for emphatically going over the sections on
Permian geology, rock-mineral and sedimentary environment analyses, and to
Professors Fang Zhong and Yang Jiezhong of Nanjing University for emphatical-

ly going over the section on geochemistry and offering valuable opinions.
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Fig.1—1 Sketch showing the locations of the main research
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