Vol. 8 Ne 1

Trans. Nonferrous Met. Soc. China Mar. 1998

GEOLOGICAL FEATURE OF YUNKAI RIFT

®

Li Peizheng, Zeng Xiaodong and Deng Jiqiu
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ABSTRACT The Yunkai area, which spreads along the boundary between Guangdong and Guangxi, is a

terrain with independent structure unit and evolution history. The features of the rigid basement, egde faulis,

sedimentary formation, alkalic basic voleanism, metamorphic facies series and geophysical anomalies of this

area indicate that the Yunkai terrain was formed in the geosynclinakiype rift caused by the rigid crust exten-

sion at Sinian period of upper Proterozoic subera.
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1 INTRODUCTION

Since the founding of the rift theory, it is
found that many internal or external large, super
large deposits relate to rifting. For example, the
famous superlarge Yunfu troilite deposit, known
as submarine exhalative deposit, is located in
volcanic rocks in rift. Therefore, the extensive
and depressive environment in rift region and on
the submarine exhalative mineralization con-
trolled by it, has been paid more and more atten-
tion by geologists' " *'. In Yunkai area, the geo-
tectonic environment at Sinian period of later
Proterozoic era was an intracontinental geosyn-
clinaktype rift. Its approximate range was that
the deep faults zone Wuchuan-Sihui and Bobar
Cenxi were bordered to east and to west respec
tively, and the region between them extended
from Zhanjiang to northern region beyond

Yingyangguan at the boundary of Hunan,
Guangxi and Guangdong provinces/ autonomous

region as seen in Fig. 1.
2 BASEMENT

Yunkai area is located on the southern edge
of Yangzi terrain at later Proterozoic eon. The
terrain’ s nucleus is the Chuanzhong terrain,
whose basement emerges only a few. And only
in Huangling of west Hubai province does
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Fig. 1

1 —Quaternary system; 2 —Devonian system- Carbonifer

Geological sample map of Yunkai rift

ous system; 3 —Cambrian system Ordovician; 4 —Protero-
zoic group; 5 —Granitic intrusive; 6 —Cenxt Bobai Fault-
ed Zone { Riflt boundary); 7 —Wuchuarr Sihui Faulted

Zone( Rift boundary) ; 8 —Province boundary

Kongling group emerge, which is primarily
made up of biotite plagioclase-gnesis, migmatite

and horblendite. Its age( K-Ar) is 1 000~ 800

Ma, and it is in the metamorphic age of later
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stage obviously. Therefore, it is very possible
that Kongling group belongs to later Proterozoic
group. Recently, in Shilu region of Hainan
province, there discovers biotite hornblende
schist, whose age(Sm-Nd) is 1200~ 1700 Ma,
and the age of metamorphic rocks in north Yue
nan is 2700Ma. These show that it is an ancient
metamorphic basement from the central of
Sichuan through Guizhou, Guangdong provinces
and Guangxi autonomous region to north Yue
nan. And at the boundary of Hunan, Guangdong
provinces and Guangxi autonomous region, the
southeast edge of Yangzi terrain, there emerge
large-area middle-upper Proterozoic group of
which the middle is Sihao group or Fanjingshan
group and the upper is Panchi group of later Pro-
terozoic group. The Panchi group which emerges
at Longsheng, Hexian of Guangxi autonomous
region has volcanic comination feature similar to
island curve. Therefore, Sibao (or Fanjingshan)
group and Panchi group (or their equivalent lay-

er) are the rigid basement of Yunkai rift'”!.
3 BORDER

Yunkai rift s
WuchuarrSihui deep faulted zone at east side of
the “ Old land” and Boabt Cenxi deep faulted

zone at west side of the“Old land”. The deep
41,

strictly — controlled by

faulted zone have features as follows!

(1) Belongs to deep faulted zone of large
scale and deep cutting.

Bobar Cenxi faulted zone consists of the
faulted zone BobarTengxian as the northern
branch and LuchuamrCenxi as the southern
branch. It starts from Hebu in south and
stretchs right north of Hexian, and extends a
long northeast as a whole. The linear feature of
the faulted zone on landsatellite images is quite
clear, and along the faulted zone, there are not
only warm spring as linear distribution but also
frequent seismic motion of modern time !
WuchuarSihui faulted zone also is made up of a
series of deep faults, and it has feature of“Three
in one” (deep fault, basic or ultrabasic rock belt,
Skarmrtype ore belt of iron ore, porphyry Cu,
Mo ore).

nearby Yangchuam Xinxing faulted zone, there

Many augite rockbodies are found

are V, Tiand platinum group elements in them.
In addition,

Y angchuan porphyry copper( 887 x 107 7 is close

Gangwel Skarmtype iron ore,

to meteorite) and Xinxing porphyry copper all
distribute along deep fault. It is obvious that
they are products come from upper mantle.

(2) On two sides, morphology and geologi-
cal tectonic are different.

Bobar Cenxi deep faulted zone is distributed
Liuwan, Mt. Darong and Mt.
Yunkai and is a narrow and long trough valley.

among Mt.

In this narrow and long banded region, there of-
ten emerge zone of progressive metamorphism or
zone of migmatite as kinetic genesis, which were
caused by kinetic metamorphism or thermometa
morphism, of which the extensive direction &
gree Lo the regional tectonic line.

(3) On both sides of the faulted zone, the
geophysical feature is obviously different.

In the west side of BobarCenxi faulted
zone, there is gentle negative anomaly of aero-
magnetic survey, but complexed positive anomar
ly in the east. Magnetic intensity of faulted zone
is great and changes violently. The anomaly
shows linear distribution. But on the regional
gravity image, the gravity value outside the two
faulted zones of Bobar Cenxi and Wuchuan Sihui
is high, and inside where it is negative anomaly
with low gravity value.

4 SEDIMENTARY FORMATION

The sedimentary formation of Yunkai rift,
from old to new in order, are as follows: (1)
Katametamorphic terrigenous clastic flysch for-
mation, in which, there is ceratophyre formation
in Yingyangguan region, and neutral basic vol-
canic formation in Xinyi, Yunfu region; (2)
Peaty carbonatitve, sabulous pelitic volcanic clas-
tic formation; (3) Black charcoal pelitic volcanic
tuff formation; (4) Black siliceous rock forma
tion. The deposit of rift at initial and middle pe-
riod generally went through three sedimentary
stage: terrigenous clastic facies, continentalo-
ceanic alternating depsoits facies, marine facies.
During this process, there were often associated
volcanic activities. These show that succession of
strata of this area coincides completely with the
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three sedimentary stages of rift in initial and
middle periods. Therefore, the flysch, flyschoid
formation, the spilitic ceratophyre formation and
the neutral acid tuff, carbonaceous shale,
siliceous ferruginous rock formation just are the
combinations  of

characteristic  construction

rift' .
5 MAGMATIC ACTIVITY

At northern end of Yunkai rift, the bound-
ary region of Hunan, Guangdong provinces and
Guangxi autonomous region, there emerge a se-
ries of spilite and ceratophyre formation of Siz
houshan group at later Proterozoic group, of
which the epimetmorphic marine volcanic rock
series typical. According to the volcanicsedr
mentary combined feature, the marine volcanic
activity at rifting period expresses two cycles' .
Explosive facies characterizes the lower cycle,
and it primarily forms volcanic fragmental rock
and volcanic brecia lava, also including the erup-
tion of bhasic spilite; frequent eruption character-
ize the upper cycle, and it forms basic, neutral
basic volcanic complexed rocks. Basic spilite and
ceratophyre and also their interbeding are typi
cal. The extensive directions of hypabyssal, ul-
trahypabyssal rock are almost northeast, and
completely coincide with the entire directions of
rift and large fault inside, and strictly controlled
by rifting. At the same time, in volcanic cycle
from lower to upper and even to hypabyssal and
ultrahypabyssal rock, the products of volcanic
activity show the tendency of evolution from
spilite to ceratophyre to diorite. And it reflects
the magmatic differential series, of which the
volcanic activity of rift from mantle is from ul-
trabasic and basic to neutral acid. The primitive
rocks of quartz sericite schist in metamorphic
rock in Yunkai area are equal to liparite. There
fore, from north to south, there appears the
symbol of volcanic rock which is typical to rift.

6 REGIONAL METAMORPHIC FACIES
AND HEAT FLOW FIELD

In Yunkai area, the metamorphic facies
belt, from gneissose facies in under part, is

transfered to green chist facies in the upper part.
In metamorphic rock, there are not only middle
level metamorphic minerals (formative tempera
ture is 510~ 710 C) such as garnet, staurolite,
cordierite, but also high-level metamorphic min-
erals (formative temperature is 700 ~ 800 C)
such as sillimanite and potash feldspar. There
fore, the range of formative temperature of these
metamorphic rocks should be 500 C to 800 C.
According to differentiation of regional metamor-
phism of Ducheng Xinsui, it belongs to low pres-
sure type where there emerge the metamorphic
facies of constitutes including biotite, cordierite,
staurolite and sillimanite. The temperature gra-
dient of its formative process is high and general-
ly is 25~ 60 C/km. Such a high earth tempera
ture and temperature gradient reflect that this
area belongs to high temperature heat flow re
gion. And such a low pressure and high temper-
ature heat flow anomaly region is just one symbol
of rifting region.

7 REGIONAL GEOPHYSICAL FIELD

Yunkai area is low gravity anomaly region.

Along Zhanjian, Xinyi, Luoding, Fengkai,
Huaiji and Lianxian, there have several obvious
negative value belts. According to the relation
that the low gravity anomaly belt corresponds to
seg of upper mantle, these several seggs of upper
mantle are distributed paternosterly along north-
east direction, and form the seg belt of mantle.
[t approximately reflects the extensive direction
and range of rift. In addition, the Wuchuam St
hui mantle-slope belts correspond to gravity gra
dient, and they are just where the Wuchuamr St
hui deep fault are. Therefore, the gravity
anomaly belt, the distribution of sedimentary
formation, edge faults and so on, are completely

identical, and all reflect the existence of old rift.
8 MINERALIZATION

The sedimentary center of Yunkai rift must
be in YunkarLuoding region between the two
rifts of Shonggur Jiayi and Wuchuarm Sihui. The
famous Yunkai troilite deposit as the marine ex-
halative genesis is just formed under this envr
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ronment. There are volcanic clastic rocks of ex-
plosive facies formed due to the regmagenesis of
step basement in rift belt, and associated with
limestone, sand-mud stone formation of bathyal
facies. In some region, exhalative deposit hap-
pened in the third-level basin which is caused by
multidirectional syngenetic rift, and formed the
pyritic carbonaceous shale formation and the pay
silliceous rock formation concerned to marine ex-

halation'® .

9 EVOLUTIONAL HISTORY

During the early development phase of rift,
the earth crust grew thinner for the uplifting of
the mantle bottom, and the extensive rift was
formed. Then a series of NE deep fault were
formed on geosynclinal rigid basement of Pro-
terozoic era, especially the two typical faulted
zones of Wuchuam Sihui and Bobar Cenxi. The
lateral extension produced by opposing flow of
mantle made the two faulted zones moved at op-
posite direction and settled differentially, and
formed asymmetric fault through basin. It was
the begining of Yunkai rift.

During middle rifting period, at the begin-
ing of Palaeozoic era, the rift was completely
mature. The whole earth crust descended and
then happened quite great ingression. The nar
row long rift changed into “ Extensive sea
basin”. The rift itself and its two sides accepted
deposit of early Palaeozoic group at the same
time. But at last stage of Cambrian period, some
local region (for example, Luoding) had once e
merged above the water, which is called Yunkai
movement, and formed the parallel unconformity
betwen Cambrian system and Ordovian system.

By the last stage of early Palaeozoic era, the
development of Yunkai rift entered last stage.
This time the lateral compression caused by re
versing of rift led to intense compression and cut-

ting ( correspond to Caledonian movement) in
the rifting region and on its two sides. Sinian
system and later Palaeozoic system happened
tight fold, nonaffine elevation and subsidence at
the same time, then are sustained denudation.
While nearby the edge fault of rift, the strata of-
ten were associated with violent kinetic meta
morphism, even the migmatite formed. By mid-
dle Devonian epoch, the strata of later Palaeozoic
group nearby the riftig region had been disinte
grated locally, while the strata of early Palaeo-
zoic group of rift itself had completely disinte
grated. By that time, this region entered plat-
form stage, the earth crust settled down two
times and acceptted deposit of strata after Devo-
nian, and Yunkai rift had completely closed and
finished its history of birth, development and
ending.
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