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TECTONICS AND RIFTING IN
KANGDIAN REGION

(Abstracts)

The crustal rifting due to planetary extension snd orogeny due to compres-
sion are the melody of the tectomic evolution for the Earth crust, At the same
geological period, the regularly distributed rift zones and the associated basins
combined with the folded mountain ranges constitule the global tectonic {rame.
At the same region the multicycled alternstion of rifting and orogeny determines
the tectonic evolution of the région., I this book, the fundamental rules control
the multicycled developement of the rifting and orogeny and the basic features
of different rift systems are illstrated with the tectounic evolution of Kangdian
region as & concrete example,

Kangdian region is one of the typical multicycling developement, It has un-
dergone at least 5 cycles,

1. The Early Pre-Cambrian greenstone rift cycle, During Early Proterozoie
(possibly Late Archaen), 2 segnence of greenstone belt was developed, pamely
the Kangding group(2000Ma), the lower part being mafic lavas of great thick-
ness, the upper part being composed of greywacks and volcanics, They were for-
med under greenstoné-type rift eavironment when the crust were rather thin and
heat flow was rather high. Under the high temparture, there were formed small
but densy convection cell in the upper mantle, which splitted the crust into
small plates and the heat extrusions sprang up from the ruptures(rifts) to form
the mafic lave accumulations,

1n Kangdian region, the particular mini-plate underwent a transitional stage
between active and rigidity stages, The Lixi group of the Late Early-Proterozoie
is composed of volcanic-sediments (spilite—keratophyre interbeded with flyschoid

sediments)as its lower part, flysch-like sediments as its middle part and island-are
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type volcanics combined with debris [low sediments as its upper part.

The transition should be as follows, The inter-pushed andintercollided mini-
plates were warped down under the drag of the down current in convection cell
and trough formed with the lower part of Lixi group deposited. As the large re-
lease of the heat, sututing of the mini-plates, slowing down of the maatle con-
vection and enlargement of the volume of convection cell, the down-warpment
(subduction) was hindered and the trough was filled, Then the isostasy were cau-
sing the crust here (with thickest sediments and maximum thickness of the
crust) rising, The cooling mini-plate with increasing rigidity began to be rupted
at the awside of the thick crust and subduction similar to that of modern plate
tectonics began, hence forming an island-arc environment the upper part of Li-
xi group being deposited., The strong Xisoguanhe movement (1700Ma) at last
completed the transformation to the rigid plate, and the Chuandian continent
were formed,

2. The middle proterozoic intercontinental-rift cycle, Chuandian continents
is the core of the Yangtze plateform, it is located at the back of a trench-are—
basin system, and was itself dissected by E-W trending Yanbian-Ebian rift in-
to two parts (fig. 4-1).

The Yanbian group is composed of the mafic cumulates, pillow lavas with
chert interbeds and intruding diabase, slate (carbonaceous, siliceous) and turbi-
dite, olistostrome, which is typical for an cugeosyncline (fig. 4-2). But the op-
hiolite suite in Yanbian group is different from those representing oceanic crust,
it belongs to 2 primitive oceanic crast, during the eanly stage of spliting of
continent, similar to the setting of Red sea at its early stage.

Yanbian ophiolite is located to the north of the Early Pre-Cambrian crys-
talline basement, conjuncted with the Kangding group with a fault. The main
members of the ophiolite are mafic cumulates,diabase and basalt with an impor-
tant member (for a standard suite) being absent; There were no diabase dykes
or sheets, no chert sequence; the diabase dyke occurring as small intrusions
scattered in the basalts, apd the chert occurring as interbeds at the top of a
volcanic cycle,

The figures and tables in the book of the association and lithochemistry for
comparison of the Yanbian ophiolite and Red sea ophiolite show the similarity
between the two. Yanbian basalt belongs to alkalinic tholeiite, with Rittmann

index (CA) averaging at 3.4; compared with MORB, it has obviously higher
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amount of Ti0(1.65—2.85%, average 2.16%), <Fe0O> (9.04—15.65%, average
12,.85%) and K,0 (0.18—~1.84% average 0.63 ), and lower amount of Ca0
(2.19—13.38%, average 9.0%), MgO(1.76—8.9%, average 5.69%) and higher
(FeQ)/MegQ and Fe,04/FeQ; In the Pearce’s discrimimant diagram, its compo-
sition plot in the imtra-plate basalt area,

The REE coacentration of the Yanbian ophiolite belongs to lLight-REE-en-
richment type (fig. 4-12), compared with the typical ophkiolite suite, it has
ZREE, LREE/HREE and La/Yh several to dozens times higher, As for other
trace elements, it is characterised by its high conteat of Ba, Rb, Th, Hf, and
low content of Ni, Cr, Sc(table 4-4).

The Yanbhian paleorift was seperated from Huili-Yuanmou miogeosyncline by
the Tongde horst, The configuration of three may be mistaken as & trench-arc-
basin system, In fact, they were different tectonically. Tongde horst was a fa-
ult-blocked horst of only dozeas Km width, composed of Kangding group, wh-
ich was the main source land for the Yanbian group.Judging from the volcanic—
tyrbidites in the Yanbian basin and the rhyolite sequence along the slope be-
tween basin and horst,there happened intermediate-acidic volcanism on the horst.
The above-mentioned slope had a width of only abont ten Km, much narrower
than the continental slope, The Huili-Yuanmon miogeosyncline was a rift-rela-
ted fault—depressed basin, within which -accumnlated huge terrigenous clastics
and carbonates, with weak volcanism (with some alkaline basalt interbeds in the
lower part and dacite-rhyolite in the upper part),

The Yanbian-Ebian intercoutinental rift system was transformed into a fold
belt during Doncbuan movement (1200Ma), with mainly E-W trending linear fol-
ding and without nappes of Alpine type, The Yanbian group was in contact
with Kangding group with a fanlt, and the mafic cumnlates being obducted on
the Kangding group, but here no suture zone observed, The stratigraphycal se-
qnence of Yanbian group is rather complete, the axial planes of the folds being
vertical with steep-dipped cleavage and schistosity., The metamorphism is rather
low grade, usually low green schist facies, except near obduction zone, where
the dynamic metamorphism causing a high greenschist facies developed. The in-
tensiiy of the deformation and metamorphism is related to the energy of the
orogeny, which in turn is positively related to the size of the intercontinental
rift, The strength of the Dongchuan movement corresponded to the size of the

rift, which could not intensively desform the Kunyang group in central Yun-
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lan,

3. Late Prolerozoic cycle. A NNE trending Dongehuan-Yimen aulacogen was
formed in the early stage, which was small-scaled asymetric {ault-depressed
trough, with a paleo-continent {o the west and a land of dozens Km width of
low relief to the cast to seperate the SE sea. The land was submerged under
sea water from time to time, with no sediment being preserved, The trough was
controlled by normal faults, and was filled .with about 5000m strata of the Do-
ngchuan group, the Dongchuan layered copper deposits being in the strala. The
whole scdiments of Dongchuan group constitute a Transgression-regression crcle.
The olistostrome~like breccia and shallow-water turbidite in the lower part of
the Yingming fm,were associated with the syndepositional {aulting. The magmat-
ism in the anlacogen was not iatensive, mainly represented by the intrusion of
diabase and gabbro sills and dykes accompanying the extension and by the cen-
tral eruption volcanism,The volcanics were scattered hoth horizontally and ver-
tically, with alkaline basalt as the early representatives and rhyolite as the la-
te one, forming a bimodal distribution, The volcanics was mainly volcanical
clasties (teff), lavas being little developed.

The Manyingou movement(970Ma) caused the trough closed with no inten-
sive folding, Later om, the trough transformed inte a down-warped depression—
basin, then filled with the terrigenous clasties of the Dayingpang fm. At this
late stage,some important events happened fo the west of the basin, the western
margn of the Yangtze platform developed into 2 arc zone of continental margin
(fig. 5—1).

The Kangdian continent-marginal arc zene could be divided into three belts,
Axjal belt, mainly the Kargding group crystaline terrain, the upper part of
axial beit being erosed away.Kangding group has undergone intensive reconstruc-
tion of tectopic-magmatism, forming complicated migmatisation zone, hence we
call this axial belt Kangding-Xingping tectonic-magmatic reconstruction belt,’l'o
the front of the axial belt was an eugeosyncline belt composed of island-arc
volcanics and sediments. The volcanics, mainly intermediate-acidic, was domina-
ted with volecanical clastics, To the back of the axial belt is the remelting gra-
nite bell

The axial migmatic granite was seperated from the back-marginal magmatic
granit by the Anninghe river fault zone and Luzhijiang river fault zone, but to

the south of the Dukou, where the axial uprise was relatively weak, the two
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