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PREFACE

The Qinling is a giant range stretching in E-W direction in central
China, the highest peak is the Taibai mount (3767 m above sea-level)in
Taibai district of Shaanxi province,As a orogenic belt between the Northern
China Platform and the Southern China Platform, this range attracts
numerous geologists in and abroad A lot of viewpoints and models on this
orogenic belt have been put forward, many facts of various geologic aspects
have been gradually recogniged, and contraversy always exists in almost
every aspects,

We present this book to anyone who is interested in the geology of the
Qinling mountains, The authors, being goud at petrology,study the orogenic
belt on outcrops, in thin-sections under microscope, and through component
data of rocks and minerais. What they present is fact rather than model,
they wish their jobs will be helpful for understanding this orogenic belt,
The geographic scope of the geologic content of this book is confined within
the northern Qinling mountains in Shaanxi and Henan provinces, A brief
introduction of five parts of this book is presented as follows,

The first part of this book, <{the formation and metamorphic evolution
of the Qinling group in Taibai district, Shaanxi province), is a subject of
the scientific investigation scheme in Qinling-Bashan mountains financed by
the Geology and Mineral Ministry of China,The authors have recognized a
large-scale recumbent Syncline formed at the first folding episode of the
polydeformed group, by which the stratigraphic sequence of the group is
established. The protolith of the low part is mainly composed of acidic
voleanics interclated with minor sediments and basalts, that of the medium
mainly clastic and pelitic rocks, and that of the upper mainly carbonate
rocks, The Qinling group can be comparable in protolith and sequence with
the metamorphic strata with the same group name in the boundary area
between Henan and Shaanxi provinces,about 500 km east of Taibai district.
The original rocks of this group are products of volcanic and sedimentary
activities in a post-Archaean epicontinental sea environment characterized
by carbonate rocks.Petrographic study reveals that the group has gone
through at least four metamorphic events,The present rocks originated
dominantly from the Caledonian regional metamorphism, Three progressive

metamorphic zones, including almandine, kyanite and sillimanite zones, are
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recognized in the elongate terrain, The sillimanite zone is situated along the
axial part,flanked by narrow kyanite and almandine zones,But this pattern
is partly destroyed by syn-and nost-metamorphic granitic plutons and big
fault, A clockwise pTt path for the highest grad rocks of the Caledian
metamorphism is constrained based upon the changes of mineral assemblages
before and after the peak metamorphism and the application of geotherm-
obarometers,

The second part of the book, ¢a study on the metabasalts of Maoji
group in Tongbai district, Henan provincey, is a subject of the scientific
investigatio scheme in Qinling-Bashan mountains financed by the Geology
and Mineral Ministry of China, The authors divide the original Maoji group
into three parts of different ages,compare them with the Qinling,Kuanping
and Erlangping groups respectively in the northern Qinling mountains to
the west of the Cainozoic Nanyang basin. A detailed study on petrochemistry
of the metabasalts indicates that the Kuanping group formed in an initial
rift within continent and the Erlangping group in a small post-are basin,
The authors discover for the first time the existence of plutons of pyroxene
diorite and M-type plagioclase granite in the original Baozi formation
( belonging to the Erlangping group), and consider these plutons attached
to the subducting rock plate being of the tectonic significance of hindering
more subsidence of the metabasalt series.In accordance with the study on
petrography and mineralogy, the authors claborate the temperature-pressure
conditions, histories and tectonic significance of the metamorphism of the
Kuanping and Lrlangping groups,The progressive metamorphic zoning of the
Kuanping group is overturned and overprinted owing to polymetamorphism,
by which the authors establish a new concept of extensional metamorphism
and related pTt path, An anticlockwise pTt path of the Erlangping group
is constrained based upon the zoned amphiboles,and this path is considered
as the record of successive metamorphism in an extensional environment
with low pressure condition from the late Proterozoic to the early Palaeozoic
and the increase in pressure at the end of tectonic cvent of the Caledonian
age,

The third part of this book, {(a study on mylonites to the south side
of the Shangdan fault in Danfeng district, Shaanxi province), is a subject
of the scientific investigation scheme in Qinling-Bashan mountains financed
by the Geology and Mineral Ministry of China.A set of mylonites on the
south side of the Shandan fault was ever incorreetly treated as hornfels
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derived from metasediments of the Qingshiya formation belonging to the
Liuling group of Devonian age,or volcanics belong to the Danfeng ophiolite
suite, Detailed Study on petrography and petrochemistry reveals that these
mylonites derived from some metamorphic rocks varied in rock type,
metamorphic grad and metamorphic strata unit including the Qinling,
Danfeng and Liuling groups,The authors establish a decreasing-deformation
sequence of the mylonites in terms of the deformation behaviour of some
minerals including plagioclase, K-feldspar, quartz and so on, which is the
record of the evolution of mylonitization characterized by gradual decrease
in temperature, A pT't path of the mylonites,characteriged by a large decrease
in temperature and a small decrease in pressure, is constrained based upon
the changes in deformation behaviour of minerals,those in mineral assemblages
corresponding to different stages of deformation, and the applications of
available geothermobarometers,

The fourth part of this bock, {the magma type, origin and tectonic
environment of the voleanics of Danfeng group in Danfeng district, Shaanxi
province), is one achievement of a subject financed by the State Natural
Science Fund Committee of China.The evidences in petrography, petrochem-
istry and trace element geochemistry demonstrate that the volcanics of the
Danfeng group derived from cale-alkaline magma.This magma ever maintained
equilibrium with the assemblage of plagioclase + amphibole + pyroxene +garnet
+K-feldspar + magnetite tapatite characteristic of the ecrustal rocks and
stable under the temperature-pressure condition of lower crust,Consequently,
the authors demonstrate that the voleanics formed in a rift or trough within
continental crust rather than in ocean environment,Some writers treat the
Danfeng group as an ophiolite suite or a block of ocean floor and the
Shaandan fault as a subduction zone,This explanation model, however, is
incorrect because of in contradiction to petrology aspect,

The last part of this book, (the Xieyuguan group{ Erlangping group)
in northern Qinling mountains),discusses 2 metamorphic strata unit between
the Qinling and Kuanping groups,The northern Qinling mountains is trented
as a Caledonian orogenic belt to a great extent owing to the recognition and
gradual establishment of this metamorphic strata unit of the early Paloeozoic
age.That is a great achievement on the geological research in Qinling
mourntains, contributed by numerous geologists of Shaanxi and Henan
provinces in near twenty years.There exist, however,some problems to this
metamorphic strata unit,A lot of local strata name have been used for
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naming it, they are the Lijiahe formation, the Huluhe and Niutouhe groups
in Tianshui distric of Gansu province, the Longshan group in the boundary
district between Gansu and Shaanxi provinces, the Caotangou group in
Fengxian and Liangdang districts of Shaanxi province, the Xieyuguan group
in Meixian district of Shaanxi province,the Laoyu group in Huxian district
of Shaanxi province, the Yunjiashan and Danfanyaoc groups in the boundary
district between Shaanxi and Henan provinces, the Erlangping group in
Xixia district and the Maoji group in Tonghbai district of Henan province,
Metamorphism and complicated deformation cause the great difficulty to
establish doubtless sequence of this metamorphic strata unit and to compare
with each other among different districts.The authors of this part have
studied this strata unit in three provinces mentioned above for a very long
time and are very familiar with related problems, We believe this part will
suply a costly data for anyone who is interested in the metamorphic strata
unit,

The authors of this book,from Beijing University,Geological University
of China and Xi’an College of Geology, are of different writing style, We
editors merely do duty for comprising these articles in relation to the
northern Qinling mountains, Editors, on behalf of all authors, wish to
acknowledge the financial help of the Geology and Mineral Ministry of China
and the State Natural Science Fund Cmmittee of China,Special thanks go to
Miss Li Yanming for a lot of fired publishing works,

An Shanyuan
Hu Nenggao
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Fig.1 Tralfic map, showing the location of studied district
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