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The Covering Strata and Geohistoric Evolution

in Xichang—Central Yunnan Region
Abstract

I The Sinian and Palaeozoic Stratigraphy and Geohistoric
Evolution in Xichang—Central Yunnan

The Xichang—Central Yunnan region, from Kangding(north) to Yuanjiang
(south), 1s bounded on east by a line of Leshan-Yanjin-Xuanwei-Qujing-Yilia-
ng and on west by Lijiang area, It includes an area between 24°N and 30°N
and between 100°E and 104°E.

The paper is part of the research project ¥Geological and Structural Feat-
ure and Its Control on Fe-Cu Metallogenesis in Xichang—Central Yunnan Regi-
on”, A formation of sedimentary cover and a outline of geolpgical development
during Sinian-Permian times are discussed,on the basis of well-established sec-
tions and regional correlations,

Geotectoniclly, the Xichang-Central Yunnan region was variously conside-
red as ¥Kangdian -Axis”, “Kangdian Platform Uprises” 4Kangdian Anteclise?,
4Sichuan-Yunnan Meridional Structural System” or 4Panxi Continental Palaeo-
Rift?, It is certainly a specific geotectonic unit, although various opinions on
its geotectonic affinity, It is suggested that expressions of uplifted ¥Kangdian
Axis” in various geological periods was a change, which had a close relation-
ship with a change of palaeogeographical outline and sedimentary condition in
this region, The uplifted north-south trending Kangdian axis had a greater in-
fluence on sedimentary processes of both eastern and western sides. As table
8-1 indicated, a distribution area of Sinian—Ordovician strata increases from
west to east, and the stratigraphical section of eastern part is more complete
than that of western part, For Silurian—Permian sequence, the central part
of Kangdian axis is poorer development than both eastern and western sides,
and the northern part poorer than the southern part.

‘Generally, it is divided into three sedimentary stages, Sinian—Ordovician,
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Silurian-—Carboniferous and Permian stages.

1. Late Sinian—Ordovician Large--scale Transgression-Regression and First
Formation of Kangdian Oldland v

The Lower Sinian consists of continental-facies sediments filled in two N-
S trending dowaaulted basins associated with a continental rifting, The wide-
spread lLate Sinian transgression has resulted in a formation of stable marine-f
acies sediments, which were overlapped on various levels of Lieguliu, Nantuo,
Chengjiang Formations and Pre-Sinian Huili (Kunyang) Group. The lower pa-
rt of Upper Sinian, Guanyinya Formation, includes a fining-upward transgres-
siona! sequence, from clastics and clay rocks changing into carbonates, The o-
verlying No. 1-2 members of Dengying Formation is simply shallow-water fac-
ies limestones and bdolomltes, ‘and lithological feature may be correlated in late-
ral direction, indicating a sedimentary condition of more stable carbonate plat-
form.The distribution of No.3 member decreases, and argillaceous or dolomitic
limestones and phosphoric dolomites intercalated with clay shales and phos-
phorites occurred, suggesting a marine regression after the maximum transgre-
ssion of early-middle Dengying time,

The lower part of Cambrian is predominated by sandstones, siltstones and
sandy shales, which is upward changed into banded argillaceous limestones and
dolomitic limestones with sandstopes or shales, . Finally, Upper Cambrian is
characterized by dolomites, argillaceous dolomites or dolomitic limestoness A
major transgression-regression sedimentary cycle may be generally established.
Laterally, to the west of Xichang-Huili area, there only . are Qiongzhusi and.
Canglangpu Formations. In Kunming, Yiliang and Malong areas, no -post-Shu-
anglongtan Formation is found. A well-developed séction occurred in  eastern
area. A stratigraphical development shows a increasing trend from west to east
and from south to north.The increase of early Cambrian sedimentary area and
the decrease of late Cambrian one are a respense to a extensive vertical move
ment of crust, With this widespread transgression, marine invertebrates was
becoming more thfiving, In Kunming and its adjacent area, well-developed ar-
thropods are represented by trilobites, which is characteristic of North China-
type fauna (Oreintal realm), To west of Xichang-Huili area,the limited tri-
lobites are known from Huaping and 'Ninglang., The above {fauna distribution

indicates- also different sedimentary environment,
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Immediately after the Cambrian, except for Emei and Ebian located at
northeastern limit of Xichang-Central Yunnan region, the rest area has been
uplifted and changed into a land.During Middle Ordovician, marine waters of
westward transgression crossed over Huili and Miyi, through to the southern
part of western area,and was connected with marine waters-in Bar Har-Qing-
Ing and Eastern Tibet-Western Yunnan areas, Central-Yunnan oldland has red-
uced the scope and has moved back to the south of Yongren-Kunming line, A
ssmall oldland remaining between Kangding and Xichang,named Kangding-Xic-
hang Island, has been surrounded by marine waters, Main clastic sediments of
early Middle Ordovician have thickened from east to west. The sedimentary
feature of late Middle Ordovician made a distiction between western and east-
ern areas, During Late Ordovician, dolomites and dolomitic limestones were
deposited in eastern area (Ninnan and Qiaojia), i.e., the Baota, the Jiancaogou
and the Wufeng Formations. There only is an incomplete section in western
area,

From Late Sinian to Ordovician, three cycles of transgression and regress-
ion may be established. First two cycles have been terminated with large—scale
uplift of western area. Third cycle has resulted in a first formation of Kang-
dian oldland generated by the unity of Kangding-Xichang island with Central
~Yunnan oldland. Then, there was no direct connection between eastern and

western sedimentary provinces,

2. Development of Kangdian Oldland and Sedimentary Differentiation of Bo-
th Sides During Silurian-Carboniferous Times

In early Early Silurian time, the Longmaxi Formation, consisting of slaty
siliceous rocks, carbonaceous shales, marls or siliceous siltstones, was deposi-
ted in western area, and the highest biozone is Spirograptus turriculatus Zone,
In eastern area, the equivalent layers mainly is argillaceous or carbonaceous
shales, and the highest biozone is Monograpius sed gwicki zone., from late Early
Silurian to Late Silurian, a well-developea section in the southern part of we-
stern area is predominated by carbonates, only producing rare conodonts, Ho-
wever, an incomplete section in eastern area is c.haracterized by limestones,
sandstones' and mudstones, beaYring a variety of fossils, such as corals,brachi-
opods, cephalopods, gastropods, trilobites and rare graptolites, It must be

emphasized that from Middle Silurianonward, Chengdu and Central Guizhou
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oldlands expanded outward and connected with Kangdian oldland on the west
and occupied main scope of Upper Yangzi Sea on the east, leading to south-
ward transfering of marine water.On the other hand, the original Yunnan-Gui-
zhou oldland has been transformed from a terrigeneous provenance into a new
sea area, as indicated by late Middle Silurian and Late Silurian sediments di-
rectly overlapping on Cambrian strata in Qujing and -adjécent area. While, an
area previously accepted sediments has successively appeared hiatus, as eviden-
ted by a lack of upper part in Silurian section. It can be seen that the crus-
tal movement during Silurian time may be a major phase of Caledonian tectonic
stage. A crustal activity of eastern area was more intensive than that of west-
ern area,

In Devonian and Carboniferous times, there still are both eastern and west-
ern sedimentary provinces separated by Kangdian oldland. The sedimeantary scope

was no obvious change. The observed stratigraphical distribution and lithofaci-
es change show they have been often associated with faulting activities, though
an influence of vertical movement and transgression—regression on sedimentations.
This is a new nature of Devonian and Carboniferous sedimentary history.

In the eastern area, Devonian section is incomplete, with frequent hiatus
and alternation of marine-facies and alternating fnarine-—continental facies sedi-
ments, suggesting a frequency of vertical movement. The Devonian sequence is
generally found in an area to east of Puxionghe, Zemuhe and Wuding-Luoci
Faults, to west of Zhaojue Fault and to south of Liaghuashan Fault, c:onsisting
of sandstones, ‘shales, mudstones and knotty limestones and producing fossils of
corals, brachiopods, pelecypods, trilobites, fishes and plants, The Carbonifer-
ous distribution is similar to the Devonian one, although no sediments are found
between Puxionghe and Zhaojue Faﬁlts. The Lower Carboniferous is predomina-
ted by limestones intercalated with shales or coal-beds (Jiusi Member). The
well—developgd Middle-Upper Carboniferous is mainly carbonates, bearing abun-
dant fossils, such as fusulinids and: corals,

In the western province, more perfect Devonian section is known between
Qinghe and Chenghai Faults, which is a conformable contact with the underly-
ing Silurian strata, When Middle Devonian transgression spreaded, sedimentation -
has also occurred in some places to east of Qinghe Fauit. There is possibly
Late Devonian hiatus to west of Cheaghai:Fault. The Devonian of this provin-

ce consists mainly of carbonates, containing more siliceous components, parti-
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cularly siliceous rocks and slates or siliceous limestones in the western flank.

The fauna is prodominately conodonts and tenfaculites,though corals and brac-
hiopods often found in the lower series.The Carboniferous, lacking basal level,
has begun with the Daitang stage, and is characterized by thick carbonates.In
Waluo area, Yibian, the Middle and Upper Carboniferous contains very abu-
ndant fossils, such as brachiopods, fusulinids, corals, gastropods, cephalopods
and conodonts. Three formations, the Daitang(Lower), the Weinin (Middle) and
the Maping(Upper), are established in Waluo section, Yibian, correspondingly
with three fossil assemblage zones, Westward to Ninlang area, the fauna is re-
presented by some fusulinids and brachiopods,

In short, from Silurian to Carboniferous, both western and eastern sedi-
mentary provinces were separated by N-S trending Kangdian oldland, which ha-
ve experienced different sedimentary history. Faulting was greater influence on
sedimentation and stratigraphical development, which is a difference from sim-

ple transgression-regression processes during Late Simian-Ordovician times,

3. Extensive Permian Transgression and Change of Kangdian Oldland

With an extensive transgression in early Permian time, a palaeogeographi-
cal outline and sea-continent arragement in this region have.been changed aga-
in, showing an abrupt turn in the palaeozoic geohistory, This transgression has
led the oldland occurred since the Silurian to submerge again, and sea waters
crossing Kangdian oldland have extended through to the western area, This pa-
laeogeographical change, though similar to the palaeogeographicél outline caused
by Middle Ordovician transgression, has resulted fron; faulting activities.

The early Permian transgression has brdught a blanket of carbonates to
overlap -on the different underlying levels in this region. In some places, basal
Permian,generally named Liangshan Member, consists of a sequence of clay se-
diments and occasionally coal-seam or coal-bed, as a result of the original re-
lief intensity.

From late Early Permian to Late permian, in Yiyuan-Eryuan, Kunming-
Huili and Emei-Ebian areas, volcanic activity occurred and generated marine-
or continental-facies basalts, At the same time, the central part of original K-
angdian oldland has accepted continental facies sediments, which, to both sid-
es, has gradually passed through alternating marine—continental facies and ma-

rine facies sediments, In Lugu Lake, Ninlang, Late Permian sequence consists
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