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MyopAona g,/djf4SsI and Daonella i时ica. The Upper Tri坦白 section inclu­

d田 Qukasi ， Tumugou. La.ll38han , Lamaya a.nd Yingzhunianga Formatio阻，

a耻endingl. y. The former two are predominated by limeston白，却":ieK with

basic-acidic volcanic roel咽 t and the latter three are predominately a seque­
nee of .'landstones , slates and mudstones , with coal seams aDd plants fo臼ils.

Moreover , to east of Miojiang Fault zone , there is a carbonate-dominated

sequence in Songpan and Nanping areas , inctnding Luorn.ng伊u Formation

m山 C/araria ct. ll1angi aDd EH，nor{> lwJis 叩. at I(附er par‘, and Hongxingyan

aDd Qiran晤。u jo'ormations at upper part, whicb are repre盟Dted by dolosto­

nes and minor limestones and shales with brecbiop:曲。f !of6ntzdina sp.

10. Jura..ic

lndosinian orogen由四 b阻 caused 回a water.句 to witbdra\v from this pro­

饲nee. No pM t-Triu!'!ic sediments ha.ve been found in the uplifted westem

Sich比.lD pia te::l.U. E田tern Sichuan bas become an inland lake area , i. c. the

C'"口创IS Sichuan-Yunnau-Guizhou Red Basin.

The Lower Juras~jc ~edion c。时民 in~ both Zhe田huch归19 aod Zil叫皿g

Formations , ns c:eudio f{ ly. The former is purple anrl gray-gr国 D mu由tou~

intercaJated with 目。dstones(quart~-pebblsands阳n臼 at the base) , 100-200

田 thick， yielding a flora. represented by COt;fQPkrit sp.. The latter is;

αlIJl poscd of shell limestones and intercalated sb刮目 (D皿uzh国 Member) •

Purple or R"ray-green argillo'lceo山 shales (1ta:mshall Member) , and limestones

and ~hell limestones <Dongyuemiao Member) , ~咀cndingly ， with a total tbi­

ckness of about 200 m. Moreover , a 回queuce of ∞ntempora.neo出 fanglorncr­

.f曲. called Baitianba Formation , h<LS been found in Guangyu .:lo and Wany国a

areas , with local coal-seam and siderite at upper part.

The Middle Juras划C 晴cHon is classified as three Formatinns of Xintia­

ngou. Lower and Upper Sh皿lffiJa.o， :飞scendingly. The Xintiangoll is represe­
nted by purple or gray-green sandy mudstones (upper and low町 Members).

and black limes也Des with shell limestone (middle Membe叶. The 1.oY."er

Sha.ximiao is nlternations of thick-bedded or massive q皿rtz-feldspar sand·

stones aDd mud~tones with 由theria-b也ring bed at the top , fro田 which the

f.皿。us dinosauria fauna h臼 been obtained in Dash皿凹， Zigong at'国 The

口ppet' Shaximiao is marked by a.Lternations of purple sandstones and mudsto­

nes t yielding the famous Mamenchisaurus.τhe Upper Jur础sic ...ection is

subdivided intυthree Form:ltioDs of SUining , Penglaizhen and Liauhuωωu，

ascending-Iy. The Suining is a scque阳e of bright-red mudstones intercalated

with fin• g rn.inerl s:mdston四， which ω l$ tablc within Sichuan Bnsin. 'fhc

Penglaizhen ∞，usists of alternations of s:lIldstot阳 and mudstOI阳. The L.ia-
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ohua..kou is restricted to the piedmont of .Longmenshan Mountains , and is

made of alluvial fan sediments with many limestone lens and pebbl剖

In Panzhihua-Xichnng area , overlying "'BaiKllowanα，.1 ，町，白. is a s呵u­

ence of Jurassic red sediments. The Yimen Formation of Lower Jurassic

OCCUTred only in Yimen an嚣， Huili County , and ∞ntams red sandstones inter­

calated witb limeston恒. The Xincun Formation of Middle Jur:usic is Mter

nations of sandston臼 and mudstones , with marls increasillg up"盹rds. Tbe

Niugundang and Guangou .Fa口nations are a ‘tributed to Late Jurassic in ag飞

the former (generally 230-250 m thick) being bright-red mudston阻， and

the latter consisting of purple mudston臼 with rn;uls increasing upwards.

11. Cretaceous

The sir.e of Sicbuan B础in was further reducecJ during Cretae回国 time ，

and a framework of interlock国g Ink田 and rivers appeared. Sedimentations

occuTred mostly in nortbw臼阳o and sωthwestern parts. The c曲rse-grωDed

clastic malerials are r酣Ticted to the nOl" tllwesterJl margin :llong Ji:u唱←

G田D-时皿-Lushan 四时， suggesting lh:l t 仙毡n~ was uplifting of 金he adjecent

mountains

Along piedmont rone of praterJρngmensl1an Mountains，皿 Wa0S"C<'Ulg­

Gnangyuan- jianyou area , there are Early Crebe回us alluvial-fan ace旧nula­

tions of red c国rse-gra.ined sandstone, mudstone and ∞nglomerate <J且aome­

nguan , H:myangpu and Ji:lnge Formatio回到， with a total tbickness of about

1000 m , in which eacb contains basal conglomerate吨， particularty the mngni

ficent Jianmenguan Qlnglome ra.tes , give a maximum thickness of 540 田­

The equivalent fluviolacustrine faαes deposits <Cangxi , Bωlong，。呵usi and

Gudian .Formations) of fioe-grained clastics nnd marls with minor coarse

sandstones and conglomerates have been found in Zitong-Bazhong subregion

There is no 口p庐J Cretaceous strata. in the area.

In Chengdu-Ya.an subregion , to west of Fujiang River , there is the

well-deveklped Cretaceous section, which can be divided into three Forma­

巾，随时 Tianmash:tn(Early Cretaceous). Jiag随时Early-Late Cretaceous) aDd

Guaukou(Late Cretaceous). They are cb ::Lracterized by fluviolacustrioe-and

lacustrin• facies .sand-stones and mudstones wi由 carbonate，凹aporite，

gypsum and mirabilite. C崎.rse-grained a1lu咽aI-fan accnmulatioIl$ (GuaDk.ou

l'-ormation) have I田 ally been known from Gu回到四， Tianquan and L田baD

M回s ， where there are thr回 alluvial fau"" respectivel y.

』川bward to G-.础lwrYibio ar国. t'lere are upper Lower Cretaceous

帕!ian sandstones with larlote cr·曲s bcddiJlgs(>30 可. and Upper Crctocoous

flu叩llacustrine 副am\scones and mudstones. In Xichang-Huili area , a compl•
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telyde四loped erehε田us section shows a depoceter here. The Feitiansh>tD

and DatoDgchang Formations of Lower Cretaceous are fluviolacustrine samlsto­

g臼 and mudston国 with sandy conglomerates , and the Xi皿Iba Formation of

Upp田 Cretac国US is lacustrine-faci由 sandstones and mudstones wi山国rho­

nate. evaporite and cu
b田nt works reveal tbat a sequen囚。f red coo.rse-gr田ned . clastics (119

m thick) accumulated in an intennon t.a.ne b植阻， called Zhcugyang Funna­

tion , is unconformably underlain by Triassic strata , in which teeth of sauro­

pods have b国o obtained. suggesting possibly Late Cretaceous ill age.

12 • Tertiary

Since Tcr t.ia.ry , the Sichuan B3!1in has been contracted and rest口cted to

western and 四uthwestern parts，皿 G国nxi<lu. Lushan , Yjbin t Hu且Ii and

Yuny u.an are出a

In Lushan :lrc.lo,‘he Mingshao rormation con'田mably overlying Creta.­

ceous strata 阴阳ists of a s呵uence of lacmtrine facies mudston白 t siJtston由

and minor marls with glauberite <l nd gypsum , from which the obtained

田Iraα埠s indi阻te Pal民)Cene-Eocene in age. The Lushan Formation is chara­

cterJzed by mudston田 intercalated with siltston画， and ostracods obtained

give hUddle-Late Eocene in 咱也 In Yibin area , there is a sequence of thick­

betided or mas剑ve sandston由 (Liujia Formation) with Ia.rge oblique and cr，臼s

beddings , yielding 曲竹acods attributed to Pa阳>eeoe lD age.

The Paleogene lacustrin• and flnviolacustrin• facies accumulations ,
called kidashu and LijianJ{ Formations , are present in Y皿gyuan ano Huili

areas. The Leidashu is made of sandstones intercaJated with brown argilla­

ceous shal田， yielding abundance of charophyta. The Lijiang , A sequence of

conJ{lomerates , breccias and sandstones ,which is angular-unconfonnably under­

lain by the older strata and correlated tentatively to Lijiang Formation

(Late F..ocene-Olig四凹的 from Yunnan province , h臼 been found in Boda

ViJlage , Yanyuao County. A Middle-Late Eocene movement h拙 caused the

Sinian-M.esozoic cover to loid , which h田 preliminarily resulted in a frame­
work 01 western highland and e皿tern lowland.

In w国tern Sk:JI国n Plat怠阻t there aTe Pal国gene red mollas回 aecumula­

tions dep臼ited in faulted depr臼slons or intennontane basins. For examp! f',

Reln Group in Del{•Lita.n g area or Hongtupo .Frrnation 四Songpan area are

predomina.ted by ∞arse-gr:咀ned sandsto。但 and 田ngJomerates， I田ally with

argiJla时!Ous and doll、mitic lirneston国 oc n l.Tely with sedimentary cu or回 A

F-ucalyptu."-dominated flora bas been known from Relu area , 5uggeding

about 1000 m above sea level then.
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As Neogene climate became warmer , a seque町e of gray lacustrine-bog

facies coa.l-bea.ring c1n.sti咀(Uangshuijing Formation) has been deposited in

Emci ar酌， and fiuvi时-facies elastics. called Dayi Conglome.-a t白， ha:回 bee.

accumulated in Guauxiao , D~叩 i and Mingshan ar国s. Mor四，ver， there is a

S叫出血e of poorly-con皿lid时ed cong[omera.te，e;，田udston臼 aDd c<且I巾恤ring

clastics , such 坦'ianyull，.O and Xig咀a For:n甜。因，皿Y皿yuan and Knili 町臼..

In western Sichuan Plateau , the Pliocene Changtai Formation ∞nsisting

of mottled clastics. c∞1 scams and basalts 自 m∞.fo口nably underlain by

Trias !'lic strata , which may be ∞πelated to 咄05e of ]innc lJ uan Formation in

Yunnan province. based on plants obtmned. The equiv时eut Maladun .Forma­

tion in Songpan ar回归∞aI-bearing clastic accumulations , whicb have been

deposited in a intennontane bas皿.

13. Q回ateT1'l町，

There is a varicty of Quaternary sedimentary types , fintly , !ffiCh 抽

a.nuvial , pluvi时， !'I lop-协cash ann glac旭J de户)sits，回Han days and swa皿p

pea屿， and se∞叫Iy cave. tmvertiue and gravity→ndu四d accmulations.

τhe Lower Pleistocene is fluviolacustrine-facies deposits of sand , g目vel

and clay , from which Stegcxl棚。nental' h坦怡咽。btaincd. in Fengjie Coun叩，

eastern Sicl l1J..,,-u. The Middle Pleistocene is composed of allu...i a.l-f缸a四 gra.­

'leIs , sands and days (low町 part) I and reticulate(\ fed clay beds (upper

pMt), the htteJ indicating products of the prolonged interglacial stage , l.S

sug/{ested by tiu Dong~henK'There are Middle Pleistocene cave depos巾 in

Yanjillggou , WI叫xiau County , whero rnπny maITl mal~ of Prirn :J tes , Probosci­

de、. Peri目。dactyla and Ar tiodactyla. called Sichuan fauna , ha.ve beeD obtai­

ned. The Upper Pleist田cue contains two major types of eolian and alluvial

deposi t.o;. The former. such 田 Chengdu C1ays ， h国 bean considered to be

Icem盯gin eolian clays , fO l" which ItC detenniuation gives a value of 23500

11390 a. The Holocene is mainly river-bed and flood-plain deposits of clays.

sands and gravels , and the 14C detennination on a fossil "eoony" from

Ziyan f{ nlan site giv臼 a vah:e of 6550-7500 a

τhe well-developed QuateJ皿ry deposits are present in Xichang area.

E:trly Pleistocene is predominately lacustrinefacie3 sand and mud ar.cumu­

lations. and Middle-Late Plei5toeene is characterized by terrace deposits and

alluvial-pluvial fans. There are trac臼 of paJaeoglacial action in Luojisha.n

Mountain. The Hoi。但ne deposits a.re classified as two typ田 of alluvial

and swamp a«;Cln1l ulations , the fonn町 (ormiOK fir.st-order 恒ITa假去sand

Uood-phiu , and t b.e latteJ' consisting of 且proli阳 and 9apropel-pe;~

with In四y plants a.nd sporopollc国.
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In western Sich1l'lU Plate:-tU. the Qua t.erm.ry deposits are complex but

p∞rly-studied. For example , there are mainly f1uviolacustrin• facies depo­

sits(brown cc时， sa时， gravel and clay) , and secondly , fluvial-facies and swamp

peat accumulations in Ruoergai area , fluvial-facies and steppe-swamp deposits

in Aba , Rangtang and Lot>griba , and sinter , travertine and cave accumu­

lations along major fault zones. It is worthy to point out that several beds of

loess with homogeneous grain size occurred at elev址ions ranging from

1600 m Lo 2700 m , each bed r:tnging- betweeIl several meters and 30 m in

thickness , which can be considered to be Late Piei..， t凶eIle-Holocene ice­

margin eolian accumulations.

II.MAGMATIC ROCKS AND MAGMATISM

1. An Outline

It is clea.r t l.tat magmatic nctivity decreases as consolidation of the

basement incre坦白血 eastern platform region. In western margin of Sichuan

B耐用， in additicm La the recognized ]inning-Chengjia时 magmatic rocks ,

there u.lso are possibly early Pre-Cambrian greenstone-like formations and

soda granites. The re..t area of the Ba旧n is covered by Mesozoic-Cenozoic

stra.ta. The frequency of maglll n.tic activities in time and space occurred in

western geosync1in~d region. where Late Variscan - Indo~inian 时(laDlC-or

islanι世c-type igneous activities are clear, which aTe followed by predomi­

!lately ∞lIision-type remelting granitic rocks

2. Magmatic Rock.

These magmatic activities can be divided into five stl明白， Pre-Sinian ,

Late Sinhn-Carh飞)niferous， Pcnni <1.n-Triassic (01' Jurassi叶， Cretaε回'US and

'rerthnary stages , based on a history of crustal evolution. Both Pre-Sinian

(including 3 belts) alld Penninn-Triassic (including 12 belts) stages may be

∞nsidered to be peaks of magmatic activity

(1) Arch Mo-Early Proterozoic

These igneous rocks , occurred mainly in Longmeu "lhan-Pamd zone. It is

suggested that a tendency of magmatic evolution is from early basic volcanic

through soda-granitic to K-granitic rocks. They ∞obin major types of

metabasaltic , ultrabasic , soda-granitic and K-granitic rocks.

(a) Volcanic rocks

τhe Lower Kang-ding Group consists of metab咽I让b ， amphibolites , :unp­
hibole biotite lepty阳tes and leptitell, for which the protoJi th rocks are
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tholeiitic ba!talt~ and intennewate-凡.cidic volcauic rocks. l'、he Upper Kangding

Group is repr田eoted by biotite-amphibole and biotite-monzhnite leptynites

with exten旧时 dbb抽e dykes, and the protolith rocks ‘ lTC b阻ails， andes拭目­

h创恒s， dad桂5 ， tuffs and 四lcaniclastics， of which these bas:、Its are fallen

within a calc-alkalic at它a. It can be sugg田ted that the Kangt.l ing ignoo\l!>

rocks have e回lved from early tholeiitic to late calc-alkalic seri曲， which :Ire

∞sidered to be generated in an immatun: isJand-ac-c wi出 thiner continental

crust.

(b) 口1trnba.·;ic-basic Rocks

There are th出e ultrabasic-b四c rocks in western mar~in of Sicbuan

BJ.Sin. They have intruded into the Kangding Group and are in turn cut by

granites , of which both are u皿onformably ∞vered by 白e Sini3.n !ltrata. The

whole- r回k K- Ar determinations on these rocks from Yakou and Guihu ;'l(;un,

Miyi 阳JOty ， gi四 1713 Ma and 1954 lola, respcctivdy. Generally , the bnsic

rocks contain gabbro, t.liabas.ic gabbro and Dorite，旧世 the llltrabas:ic rocks are.

mainly dunite , pyroxene peridotite and pyroxenite.

(c) soda g四nites

The皿 granHe~ wi出 mostly go臼ssic structure arc expo.~ed in the m仙­

ntain cbains along northwestern boundarg of Sichuan B皿in. which occu tTed a.'i

apophysis, lac∞lith or iπ-egu1ar forms. AU of 16 gr:mitic hod阳 from Yingx i.n

aDd Oa.tian areas cover a. total area. of 23012 kmz. Main rock 可pes are quartz­

dior忧民 loD:\lite ， Ktnnodiorite and diorite. A lithocbemicaI annJysis for these

rocks shows higher Nat lower K and Si02 sapersaturation.

Cd) Pot o.s回c gramtes

These Ittauites 町e eJCpo!'>ed in Micangshan mountains find Kangdinι­

F皿zhihua zone. The main rock types 旺e granodiorite , monzonite and ωDUHQn

granite.

(2) M诅die Prot胃。但oie

(a.) Volcanic rocks

These volcanic rocks are d凹·eloped along J..ongmensha.h-Panzhihua.

Ynnbian-Bikou and Muli-Ruoergai zones , from east to west. In J...ongmenshan­

Pauznihua四ne ， Middle Proterozoic 叩lcanic rock! consist 01 spilite-kerato­

phyre formations at lower part and dacite-rhytllite ns砾)Ciations at uppt:r

part, which are considered to be generated in an 临land-arc environment.

Th吁， toge出盯 with ∞ntemporaα~US gra皿t剖， {orm a magma.tic :'U'c wi由

up to 1000 Ian long. Along Yanbian-Bikou "..one , the r锐;ognized Middle P ro­
te，幅oic volcanic rocks are compo世d of basalts and tra.chyaode si le-rhyoLi tes.

without andesitic rocks，皿.ggesting a possible rift environment where bimodn.l

volcanic association can be generated. The metamorphosed b臼alt-aode臼ite-
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rhyolite associa.tion occurred along MuJi-l{uoergai 阴阳， sbowing au island-arc

environment.

(b) Intrusive rocks

τhe basic-ultrahasic rocks, of whicl> 21 rock oodies ∞vers a total area of

337 kmJ , are discontinuously expo$ed along Micangshao-lρngmenshau-Pan­

zhihua zone. The main rock types are belugite , bojite , diabase , olivine gabbro,

norite , anorthosite and other~， alkalic rock何 exposed in Pinghe，矶'angcang

County , consist of nepheline gabbro, ijoli扭， nepheline sye田恤， alkalic syenite

and carbonatitevein. Intermediate 组cidic intrusives , sud】拍 Gllanba (Micangs­

han) and Guandaρshan (Yanbian) rockbodie鸣， occurred as batholith , and their

Rb-Sr determination gives a value of 870 Ma. The potassic granites are

"，"x f.en呗vely rust叶 buted， with a total area of up to 2042 km'. The Early-Middle

Proterozoic rocks arc mostly intruded by these granites. There is an evolutio­

n:lIY trend from granodiorite through Ulonzonitie and ∞mmo-n granites to

alblic grani怡， showin l( a classic orogenic environment.

(3) Early Sini町，

Thi3 stage of igneous llcHvity corresponds to a. transition from g回哼neline

to platform , which i~ charactctized by intensive intermed且ted-acidic eruptio­

os and extemlive granitic intrusions.

Early Sin>an volcanic rocks are .mostly present in Xichnng and Liangshan

areas, and con~ist of interrllediate-acidic lava, volcaniclastics and clastics.

The continental-facies lava and volcaniclastics of suxiong l'ormalion vary

greatly in thickness. The equivalents, such 础TiechuanshaD intermediate­

<l eidie volcanics , Bai}'咱·ou acidic tuff and tuffite泪。r Yaolinghe tuffac~ous

brecci崎 and tufte埠， show all calc-alkaJic sa.ries.

The intrusives are mainly common，也Ika1ic-feldspar and alkalic granites

in composition. They ∞over a total area of 2905 kmJ • I田topic dating gives

values ranging between 608 Ma and 814 Mao

(4) Late Sinian一Carboniferoua

This stage shows weaker igneous activi可， A small number of basic rocks

from Palaeozoic strata have been found only in ]inshaniiang, Yidun and

Songpan areas. They are predominated by basalts and spilites. AdditionalLy.

there also are minor diabases and diorites.

(5) Permian-Ju:rasaic

〈的 Volcanic rocb

The Permian volcanic rocks are mostly present in the g回synclinal

region and the western m时gin of Platform region.

A sequence of tholeiitic ba..qalt , !Jpilite, welded agg-Jomerate and pyrocla­

stics, which have locally been metamorphosed to greenstone faei曲， has been
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found in bo出 }inshl\jia吨 and YiduD zon臼 E，、.stward to LitAng , Duwu aml

M町iang zones , there is Late P町mian volcanic seri~ of pillow lava, spilites ,

altered olivine ba且Its， trachybasalts ;tnrl I回any vo1C:tnic brcr.:cia.c; and 吨glo­

merates , witb a thickness 01 550-3230 m , 24日 m and 54 m , r由pectively.

Further e脑tward to Panzhihua and Emciar咀.s， PenniaD b拟目ltic rc咒:ks， i. e.

"Emei Basalt.s· , are 四tensively de\'eloped. ID Paozhihua ar回， it can be

剧bdivided into thr回 sub皿nes. The western s由zooe is predominrtted by

py'四lasti臼(lower member) and b皿a.ltic lava (upper member) with pillow

or a田ygdaloidaJ structure. The central subzone is characterized by a bimodal

'Rn回us ass回iatinn of augitophyre，目nygdaJoidal b描础， andesite-b凰山，

chry回ntbemum-like ba且扰， agglomerate , volc:U1 ic breccia and rh回lbic porp­
hyry. The eastern subzone is rcpr回eoted by predominately pyroc1:l.sti臼，

basaJtic lava or tephrit四 In Em田 ax国. there are voJC3.剧c lava and rare

pyroclasti臼.

ι·bemicaJ analys倡 of 331 sampJ回 su阳回t that hom Jinsho.ji皿g zone to

Paozhjhua area From the w国t to e甜. Permian h凡咀Itic rocks chaug from

Mn-high tholeiite to Fe-higb thol由ite. showing an eruptcie environments

ranbing from orogen or island-arc to stable region.

Triassic volcanic rocks are limited to west of Songpan-Chapuzj zone. As

indicated by analyses 01 488 samples , there are spiJite-kera阳，pbyre formation

in ]insh3. jiaog zone. andesitic ass。口ation in YiduQ ,"-one, tholeiitic association

in Litang- l)o.wu ~one and alkalic b臼aits in MinjianK zone. They have been

interpreted 咽 product!; of relict 田ean ， island-arc and back-arc b阳皿， respe­
ctively. from west Lo eas t.

The Jurassic contineutal-facies volcanics ha'咽 been found only in Aba

nnd Ruoerga.i, western Sichuan Plate斗u. Theyare represented by intermedia­

te-b描ic or-acidic lava, pyroclastics and subvolcanics.A Rb-Sr deL盯阻皿ation

of tbe 田sodated granites gives a value of 152 Ma.

(b) B唱ic-ultraba思IC 101rU8基ODS

There are Penniao and Triassic ultrabasic and basic intrusions only

aio0 ll: ]iJlshajincg, Litang, Dawu and Puozbibua ~on(!s. 'J、hese ultrabasic and

basic from Jin:o; il叩ang zone are an important part of ophiolitic melang臼­

Only have Triassic ultrnbasic-basic intrusions been known from Y且.un ar曲，

which ∞nsist nf mostly augite peridotite, peridotite. dunite. listvenite and

Kabbro. The La le Vennian and Late Triassic ultrabasic-bas.ic int l1lsions are

p'田eDt in Li ta.ng rone, for which a Mg/Fe ~tio (6.24 1) is lower tban that

of JiDSh叩ang an(1 Yidun 回n臼 These intr t15ioD!> of harzbucgite , augite

peridotite. Iher皿lite， pyroxcnolite and gabbro occurred locally aJong On:帆A

zone. Jn Pan%hih
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with V-Ti maKnetite ores have r回ulted from c0ntinental rifting.

(c) lntennediate-<'l.cidic and alkalic in付USlves

The intermerliate-addk intrusions of this stage are wf":lldeveloped in

we乌 tenl Sichu<l n Phteau. G臼吧?公l1y ， their age is , yonthening" from west

(j insbajiang 7..one) to east (Aba zone). The subduction-type granitic rocks

aTe prι，sent IJlostly in t.he western subzone (Jinshanjiang and Yidun are四h

and the syn- or p咽t-collisionυn四 mainly in central and eastern subzones

(Litang, Yaji < mg, Dawn, Barkam and Aba are旭)

In Panzhihua-Xichang area, there are Indosinian and Yanshanian intru­

sions at common, monzonitic and plagioclase granites. Additionally , many

alkalic rocks 叫curred along Anninghe Fault , and consist of ijolite , nepheline­

syenit(: and syenite，时lich may be interpreted 国 products of crystallization

differentiation of basaltic magma.

飞 6) Cretaceou& Granitic Rock.

Nin(! 9 intrusions of Cretaceous Krallite have been found within Yidun

zone , with a t.otal a.rea of 1971 km;. Their isotopic 吨出同时也 between 70.0

Me. and 132.5 Ma. For t. hese granitic rO l':ks , NatO is lower tban K.O. H is

well known that these gr;飞nitic rock革 form all important 旨u-bearing zone in

Sichuan province.

(1) Neogene Volcanic Rock.

Neoge阳 volcanic rocks , which are the latest record of vo lc;<ll1ism iD

S> chua}} provinf;e , have been kllow1J from No.2 member of Neogene Chaugtai

Group in Yaqi lUke , Ch<lngtai , Baiyu Coun t.y. They arc represented by ,tltereo

V问icular b asr.-l. lts and olivine basalts , which ba\Te been inte~'prete(j回 intraplate

ba;:;:dts.

(8) V凹囚 Rock.

There are vein rocks in westerηflank of Sichuan Basin and wCt'tern

日chuan Plateau , which penetrate into stmta ranging from Archean to Jnra­

SSlC. Some vein roιoks are controlled by fault zones. They can be divided into

foUT types of acidic(granitic aplite and pegmatite , granite-porphyry , qualtz­

porphyry , felsite and v'的n qmnt时， intermediate (diorite , dioritic porphyIite

ane! qu::u:tz diorit时， basic-ll1tmhas】C 付iabase， gabbro , lampcophyre , picrite­

porphyrite and diabase-porphyrite) and alkalic (carbonati旬， alkalic syenit•
pegmatite , albitite and nepheline-syenite) vein rocks. Other ve，皿 rocks are

closely as回dated with special mineral depo.<:its，such 田 mica-ricb p吨matite

\'ein~ in D执llb凶 and g-canite"pegmatite veins with Li ores in ]i丛j ik.a ， Kaugiling

且re凶.
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3. Magmatism

Generally , it 田n be divided into two megacycles , i. e. Pre-Late Sinian

Qnd Late Sinia.n-N国gene.

There was a tholeiitic magma chamber during Arch回n-Ea.rly Prote础。Ie

time. As I:hiner sialic crust fractured , intrusion , differeutiation and eruption

of til臼e magma have occuned , which has leu to establish tholeiitic to calc­

alk3.lic volcanic associations and ultrabasic-b阳jc complexes. They have b世a

followed by an intermediate-acidic suite of quartz-diorite , tonalite and gra­

nocliorite. Finally. small-size potassic granites have been formed. Thus, the

initial continental crust has been established.

Middle Proterozoic-Early Sinian igneou !:l acti响创es may have resulted

from a break-up of the established contineotaJ nuclear and mobile zon田.

Th臼e vO!C<1. uic :ldivili田 ha.ve lell 也o estalish calc-alkalic(Qiasi and Longme­

ush扭曲n四) .但也由c thol剧itic (四uthern part of Yanbian-Bikou wne) and

himodaJ<norther.n part of Y叩biau-Bikou 盹ne)associations. They 曲也 further

be divided into three cyr.t白， i. e. Wuting. JininK and CbenR"ji~ng cycles ,
S呵uentially. 且.ch of which raIlK臼 from basic to acidic in ∞mposition and

from eruptiGt\ to intrusion in fonn.

Durjo~ La te Sinian-Triassic vorious igu四u~ activiti国 have been associa­

teal with their 国rresponding development stag_曲 from continental through

intercontinen taJ to oc曲时c rifts or of trencb-a.rc-backarc system. Early f'er­

m ia.n to Early-Middl6 Triassic op h.iolite suite II描 been es tnblished along

]iu :'I hajiang zone. Late Triassic magmatic arc (a clear and田ite line) has bE鬼"

formed along Yidtto zone. Some incomplete ophiolites have been developed

in a bac也 arc basin along Litang and Dawn 缸meso Small number of olhi.ne

b时a1tic lava , pyro r.1astics and radiolarian cherts occurred in Minj且ug ZOlle.

In Panzhihua-XicllanK ar阻， Late Permian bimodal magmatic association

shows that they ha.ve originated fro田 COlltineotal rifting.

Cretace:盟us 19n回us rocks have only beeP found i.n Y.拙Jn area, which

m叩 be ∞nsidered to be 阻四ciated with Nujiaog subduction zone rat. Lter

than 卫田najiang subduction zone. Local emption of Tertianary basalts is

po四bly 臼回ciated with a ∞U~ion of Iud且.n aDd Euras跑D Plnt6S.

lli.REGlONAL METAMORPHIC ROCKS AND METAMORPHISM

1. AD 0幅tli n.e

The metamorphic rocks 四posed in Sich皿n 1"0啊nee are 四ten$J ivelYt
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with a total area of a加ut 280000 kmt• These metamorphic rocks 田curred

m臼tly in vt'臼tern Sichuan Plate础， western flank of Longmenshan Mount也阻，

and Kangdian , Dabashau and Yonyang-Xiushan ar田s. Tl回国 are Pre-Sinian

metamorphic rocks mainly in eastern Sichuan , and Sinian-Triassic ones in

western Sichuan geosyncl皿.1 ，唔"。

Z. Metamorphic period. , metamorphic r阳Ie. .Dd itt prolith formadoD'

(1) Zhongti拍 period (1800--2500 ~a)

Kangding Group metamorphosed during Zhongtiao period is mostly

exposed in K3.ngdiug-PaDzhihua and Lυngmcnshan-Dabashau ar阳也 They

are represented by amphiboli恼， leptyni恼， loptites.schists and minor Kranu­

lites. Its protolish f时matlons may be considered to be a sequeuce of b剧目

lava. intcrmcdiate-:H'.idic pyroclastics , siltstones and argillac回us rocks. Adl1i­

liona-lIy , there also are injectiOD miglllalite , migmatitk gneiss anrl migma­

gran巾. which make it to be different hom JioDing metamo叩hic terranes.

(2) JinninB period (600一1刨阳 Ma)

τhe Jinlling metamorphic rocks occurrcd at both sid回 of the tr.l.Ositio­

ow zone, such 国 Hn.i.l i Group of carbonate, pbyllite, slate and metamorphosed

sandstone and vol国nics， or YanLian G叩up of slate, spilite, keratophyre,
cbert , and melal1lυrphoscd sandstone and volc.'mics

(3) Caledonia.n period

The Caledonian metamorphic rocks have been found only in D:Lba~haQ

area. The low-metamorphosed carbon凡t臼， cherts and carbonae臼us-a.rgilla回­

ous rocks range from Lower Sinian to Silurian in age

(4) Hercynian period

These metamorphic rocks are distributed in western flank of Longmen­

sban Mountains, ]inshajiallg and Tewo-Kangxian area..'l. The metamorphosed

strata r3. Dge from Sinhn to Permian in age. They consist of slate , phyllite ,
schist , crystalline carbonate, and metamorphosed sandstone and ba..'lic volca­

nics. Moreover, there al50 are some migmatites along ]insh3.jillug' z.ω阳 and

iu western flank of Longmenshan Mountains.

(5) Indolinian period

These metamorphic rocks Corm a mainbody of western Sichlk'\O metamor、

phic terrene , which are metamorphosed to low greenschist f缸E白. The pco­

lolisb rocks a.re C('lns挝盯ed to be a terdgeno lLS flysch formation.
3. Metamorphic unitt

A '"到Dguatiou 01 metamorphic units is illustrated ill TabJe 2.
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4. Metamorphic ‘ypel

The metamorphic types are described 拙 fo!l()WSt

(I) Low-pr臼sure regional dynamo‘hermal metamorphism (1 -type)

The metamorphosed gtrata range from Siniatl to Lower !Jennian. They

'pp锢，植呵ually-spaced thermal domes along Jinshajiang 7.000.. There is a

well -developed progTessive metamorphism (lower greenschist-higher gTet子，

Ilschist-Jower amphibolite facies) , Migmati :r:ation occuπed at central part of

tb町mal dome. The mineral associa.tion is predomin :l.ted by andalusne and

cordierite in ∞mpositioo..

(2) Lo.....-pre..ure regional dynamotherll国In蝇tamorpbiam (U-type)

The Arch国画-Early Proterozoic Kangding rocks are metamorphosed to

ampllibolite facies in large siJ:e. Migmatization is more inteDSi\'e regionally

Tbi!'i met副norpbism h咀怡咀回ntrolled by high h e'dl gradi回t in thin

四otinent.al crust.

(3) 'Dtel"mCldiale-pre..四re reaTOII.1 d J'Damothermal I田"田。rphi.m

The metamorpb回ed strata range Irorn Siniao to Penni咀. These meta­

morphic rocks have been fouod in Longrneoshan and Tew←K.回gJtJ3n a)'(~as.

They are consistent with intermediate-pressure &rrovian-type metamorphic

series. There are kyanite-staurorite-aJmandine aswdations

(4) Regional dynam。宵lCtamorphi.m (creen皿hi.t 雹ype)

M勤挝ddle Prot恒ec同。，m町c Hu山il口E 。町rYan飞binD Group i扫s rnetamυ旧rph。回臼陌e时d to gree-忡-
nschi阳§剖t fa时eω~1e臼， (I。咽ca叫II忖Y high gre四s盹chis时t fades剖). The metam。旧rphic rπm'ηm丑川E

are m凡aω'"时ly ，咀er口ici扭. chlorite and bioti怡. with minor if兔mets at the bottom.

(5) Regional dynamometamorphiam (phyJlite and aJ.te ‘ype)

The metamorphosed strata are mostly T口a.ssic Xiknng Group. The mio­
ge。叩 nelina1 folding is resJXlnsible for tbis metamorphism. The mineral asBO啕

ciation is very simple. Generally , there is low greenschist faei匾。f slates,
phyllit回 and metamorphosed sandstones.

S. MiChlatite. alld migmatization

The migmati :r.ations closely associated with re~innal metamorphism

。cenπeel mostly in Luding-Panz;hihua. area , which form Early Pre-Ca.m bri:tn

basement ∞mplexes in Yang也 i pa.raplatform. Additionally , there are migma­

lite domes as回dated with Variscan metamorphism a.long }insh町iang and

Longmen5hao 回n回

There are migm3.tized metamorphic!, injection migmntite. migmatitic

F剧S5 aDd migmatitic grA.Dite in Kangding Complex. Th白e migmn tit臼 are

of reo ljmi ted to middle aod low盯 parts of Kangding Group. They 国n be
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∞Dsidered to be aut∞b t 1J.onous and hypautoch thOnoU3 remelting migmatite!l,

which is cons臼tent with Ear:>Y Pn'扭razoic metamorphism in age.

Hercynian lower - pr田sure regional dynamotbermaJ metamorpb 四m U
冒臼ponsible for Jinshajiang metamorphic teπ四e， in which there are migrna­

tized metamorpb.i白，皿igmati恒， migmaf:i tic gneiss and granite. These mjgma­

tites are obviously ∞nt.rolled by 恒donic thermal <!Om臼.

6. Metarnorphiam and cnaat.1 evolution

The Archean-Early Proterozoic strata were metamorpbosed to ampbibo­

lite f;j，ci曲， whicb indicates a th血 crust occurred du:riJlI{ Early PTe-Can由d皿

time. However , occuπence of thik clastic accu皿ulahons shows a. crust !lirni­

lar to that of primitive island-arc typ已

Mid世e Proterozoic geosynclinal folding h阻，臼ulted in !ormatiofl of

Juwer greenschist-fad国 rocks caused by regional dynamometamorphism.

Late Polae<施。ic rifting and bre划←up of Vangtzi paru.p[atform were res­

ponsibJe for Hercynian low-pressure regional dyna皿。thenna1 metamorphism

and assoc盹ted miRfllatizations. IndosiDiao oro醉。ells bas caused large size of

ereenscbist-facie5l: metamorphism

IV. TECTONICS

t. An 臼Jtline

G四tectonically.Sichuan provincp. i~ thn juncture of three tectonic do­

mnin,;, i. e. Tethy!§-Himalaya, Marginal-Pacific and Pala仅如Asiatic domains.

Hcre , it I!I included within four first-order tectonic unitsJ Yangtzi paraplat­

10口n ， Songpan-Carze , Sanjiang and Qinling fold systems. A bound~ry between

western geosyncline and eastern pIa tform regions can be placed at Longmen­

shan , Ya叩Dg-Wu-)ong ， Xianshuihe and Xiaojinhe fault zones , froη1 Dort h. to

south.

In the ea.c; lern platform region , t.here 町e a basement with doubt• layer

to 、 lure and a stable cover with Late Sinian-Middle Tei嗣SIC m盯ine-fad回

回queDce and 阳.t-τd臼sic continental-fad田 sediments. A fold i.ng of the

cover has resulted from Himalayan orogen届四. The folded basement has been

r配到r>l{nized in w四tern g国synclinal region. where Sinian-Triassic active-semia­

ctivfO formations oceuπcd. Indosin ia.n oraueD田is has caused wholly uplifting

of w四tern geosynclinal region. where no jur.画gic-Creta.c田us sediments bas

been f.阳。也 Dur田g CeIlO7.oit: period , b1oc k-f皿1ting and sbn.1low-Jcvcl shearing

in eastern platform are prominent , whereas w国tern g.叙施)'tlclina.l region is
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characterized hy overlhrusting and strike-slip faulting.

It cnn be dividetl into four major period!> of tectonic evolutioD , i. e. for­

mation of ancient continental nucleus or crystaJline b坦ement.四tablishment

of mobile zone (folded b西ement)， development of Yang田 platform a回d l<!ow

modification.

2.Tectonic Cycle. and Structural d吨回

The tectonic cycles and structural stag四 or substag回 have been rccog­
国z时， on tbe basis of comprehen盯e evidences.

( I ) ZhoDgtiao and/or older cycle (Archean-E町Iy Protero%oic)

This cycle 四 represented by formation of 町ysta1line b国erneo15. 1t coo­

!';i$ts of basic , intermediate and acidic volc:ulics and pyr回lasHes， and sedi­

men tn.ry formatioDs , which are met lUTlorphoserl and m哨mnti:r;ed to a v:uicty of

C巾tallinc sch时， gneiss and migmalite. Isotopic dating giv臼叫阳ra.o.ging

from 2950Ma to 1700111a.

( 2 ) Jinnio lJ cycle (MiddJe Proterozoic)

This cycle is represented by Middle Prater咀oic Huili (miogco:守neline)

and Yanbia回归UKcosync1ine) Groups , which are uo∞nforOlably overlain hy

出剧。an strata. 1回topic age detenninatioIl gives 四lu自 ranKing between 1700Ma

and 850Ma.
( 3) Chenajianll cyde (Early Sinian)

Ch四gji:lDg cycle is a tnmsit ic.m from no阳tahilized to stabilized ~t(lses.

which is char，l(、 terized by Lower Sinian continental-facies eruptive扮 and till

accumulations. lt may be interpreted 相 mall咽se lor:nati(lDS caused by

]inning orogenesis. I皿t叩ic dating gives values rang皿go from 850Ma and

700Ma.

( 4) Caledonian cycle eLate Sinian-Silurian)

Thi剧， 0叮yo!抬e is g田t阻ec时t。咀n皿n阻call悖y 叩eiroge回uc眈t钊tic阻盹cιλ The epei阳ro。宵伊e凹uc阳sis h阳 T町e吨川灿:'ul川Ilt忧ed

in for口mat创1旧3恼s of both Kangdia.n and Le臼，h

are 窑回。m羽，e d副】且。咀2时f。时rnηm】iti创'e阻s in Jρwe盯霄 Pala配泪οoic sequence. Howev町， there are

complex substable formations of clastics a.nd volc:tnicJasticR in Uabfl.$,h.1n.

so回回3皿-Ru回rgai ， J..ollgmensban , G尸U"1:e fif e;l..~ and w血tern geosynclinal legion.

( 5) Varucah cycle (Deyonian-EarJy Permian)

'fhis cycle inherited Caledonian 0'c1e io charac: ter within eastern r1at­

fonu region which is also epein唔回eUe， ge。但ctonically. Howev白. there is l\.

v:u-isca.n folding movement in Batang area., western Sichuan plateau，坦 indi­

cated by 3n unconformity between Upper and Lower Pennian.

( 6) Indo.inien eycle (Late p，盯mian-Tri...ic>

lndosinian cycle is very important in Sich WUl province. Folding and up-
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lifting ot w田tern g国synclinal region has caused marine walers to withdraw

估。m this province wholly.

( 7) Yan,hanian cycle <Jurusic-Cretac回回〉

There wa~ larg←刽民 block-faulting in eastern platform rel(ion，监 indica­

too by anunconfornlity between Upp田 Cretac·回us-rala田Kene Zhengya.ng

formation and older T、町础sic or Jurassic strata. Only have Yausbanian reme­

1ting granito!'! heeD found in w自tern g'创:>8yncliDa.I rcgio民

(8) Himalayan cycle (Tertiary-Quaternary)

A relationship between PaIaeogωc and Cretaceous strata is contin回usly.

However , an unconformity between Pala仅冻CDe and NenKCoe strata shows

appearence of Himalayan movement , which h四 caused the sedimentilry cover

to fold wholly. In western g回synclinal region , th~ cycle is characterized by

∞rnhination of 0\1町 thrusting， str血.e-slip f::wlt咀g and detachment.

3. M剧n Tectonic Units

The recognized fint-order(口，目。nd-order (R )aod thirdorder (D) tec­

tonic u町ts within thi~ province are 相 follows.

I, ¥angtzi p:lrnplatfo盯n

I. K皿gdiao ;'l..'(is

I , Lodin~-Miyi platform-uprhe

12 Yaubiau platfurn飞-upnse

., Mi>;h←J且ngr.hou platfonn-subsido

I. Dongc hllan fault-uprise

11 Yanyuan-Lijiang marg:ional deep

I~ Jinhe fault-folded zone

116 ¥nnyuan folded zoηe

I, Dabn.'lh.:'!o-Longmenshan margional deep

17 Longmcn !ihan fault-fulded zune

I. Hannan platform-uprise

'9 Dabω!'than folded znne

•• l,;pper Yangtz; platfom、 foldetl belt

II, Emeishan platform-uprise

III Liangshan folded zone

I" Southeastern Sichuan folded :rooo

L Sichuan platf(./C1u subside

lit Central Sicbw、D platform-uprise

lu W臼tern Sichuan platform-subside

酌， Northern Sichuan plalfonn-subsid。

lu E画tern Sichuan folded 回国

716

http://www.fineprint.cn


PDF 文件使用 "pdfFactory Pro" 试用版本创建           www.fineprint.cn

h Oinling geosynclin ('Ll fold sy~tem

16 Nortllcrn Dabash础，"log曲synclinal (old belt

I, Westem QinJia/{ miosyncLilla1 fold belt

I" Jiaogza gcoanlicline

I ,. Motianiing geoan t.icline

I，缸:mgpan-Garzc g>---osync1inal fold system

J. )主<lyan Har wiogcosyuclinal fold belt

I" A.nycmaqen g回anticline

I" 、t飞.crk 咀<g哑)Syncline

I~I M.aowen剖Dn.nba geo::tnticline

lu Ruoerg-.u rna:'>革il

I. Y町i:ll1g miog∞synclinal fold belt

I，~ Luhuo g'四川ticline

lao ¥lljinng g回syncline

1.1) jlulong geoanticHne

I.. Yidun eug四synclinal fold belt

Ill' Litang geoanticline

In Yiduo g臼萄yncline

I:. Zhongza geoanticiine

I~ Sa.nji;tns fold system

I" Batang t:ug民，r.'ync1innl fold belt

"11 BataO,l{ geoanticline

4. 口ecp Stnlcture and Deep Fracture.

( 1) Deep-~Ated structure

The avnilable gcυ，p.hysical data suggest that Moho beoMth Sichuan pro­

vtnce IS 伊neraJ ly d~epening from east to west. It is divided into both eastern

mantle-flat and westem mantle depression regions. on the bas恼。f Mol的

depth. At町.""四ral seismic profiles 坦白ChU."1.D province indicate that the

crust is Ja ter叫ly layered and hetcro!{en阻us.

( 2 ) Fracture .，..性m$ and ita characteri.ticI

The d配p fracture sy此ems ∞nsist of tr:l.Dslithospberic. lithospheric. si _
maspheric and 剖::uspheric faul ts..

( a) Kaogdiao deep fracture syst由n

Thl~ deep fr.J.cture system ∞·ntaius Ann inghe , Mopa.osbao. Xi曲liang and

jinhe-Cbenghai deep lalllt 四n面. which are located u.t w，田tel"11 margiou of

Vangu:i paraplatform. They are fong-acti四 deep faults sin明 the termal P ro­

tel'O四川. for which repe:\ted reactivation is obvious. 阳rticularly during L..te

Paln创)ZOic-Early Me民茄创C 刮目Ceuozoic times. Its controlon mineral deposits
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is irnp lJrtant.

(b) Yul，υng-Longmensban deep frncture system

This sy、.tern consists of Xiaojinhe. Yingxiu and Maρ，wen deep fault zones ,
which trends in N-E direction. They are boundary faults between westenl

geosyndi且e and eastern platform. Regions Since Cenozoic , these faults have

been reactivated 坦 overthrusting faults.

( c) Dabashan fracture 弓ystem

This system is considered as a boundary between Oinling goosy且dina!

fold syste皿 and Yangtzi par认platform. There are Palaeozoic miogeosy且dina!

formations and platform !>hallow-sea sediments , respec创vely. to north and to

south of this fracture system. D町ing lndo;;inhn period, they were reactiva­

ted as a detachment fault , which h四 cam;ed shortening of crnst in 皿uther.n

Qinling area.

(d) E国tern Kunlun-Southern Qinling fracture system

This fracture system , locally called Maqin-Lueyang fault ~one. is consi­

dered 坦 a boundary between Qinling and Songpan-Garze geosynclinal fold

sy"tem , which is likely overth l'Usting or thrusting 皿 cuaractcr.

(e) Dllw lI-Mashan fracture system

This fracture system , locally called Xianshuibe fault zone within Sichuan

province , is long-active since Permian time. This fracture system h回 evoloed

from early extension (E町ly Per回ian-Late Triassic) through d(l~traI wrench

tυlate :;initral wrench in charader.

( f) ]inshajiang deep fracture system

This sy，.;ten且 consists of Jiosh叩血g. Delei-Dingqu and GaTZe户Litang deep­

fault zones. The ]inshajiang fault zone is a boundnry between Sanjiang and

s。但gpan-Garze fold system , which may be interpreted 国 a suture zone. The

G3Ize-Litang fault zone is considered to be a penetrated fracture into upper

mantle , on the basis of lithological records. The Delei-Dingqu fault zone is

responsible for change of sedimentary facies in both sides of 此，皿dicati且ga

sialspheric fault zone.

5. Neot ectonie Movement

A neotectonic 皿ovement at the boundary between Palaeogene and Neo­

gene is impor t.‘mt in Sichuan province , which has caused ceasing of ,;edim•
ntation in Sichu..'\n-Yunnau-Guizhou cωnt皿en tal-facie!'; b四in and folding of

the cover r 皿ging from Sinian to Palaeogene. This movement has result忠d in

formation of network fault syste阻， which is characterized by reactivated and

neogenic fracture骂. The junctions of network fault zones controlled the di5tri­

hution of seismic z回国， such as the fa皿。us Xianshuibe , Litang , B也tang ，
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Yanyu.'\o and Xiehang zo田s. Also , there often 19 a series of NE- and NW­

trendi且g fault zooes , which 0刊rthru时 PaJaeogeoe and older strata on N崎a

gene and Quaternary strata. such 晒 Muli-Yanyuan aDd Longmen由四 nappes.

GenernJ.ly. stn1te-slip faulting o£ block-J四lting 阻四口.ted 响th this D<国tecto­

nic: movement ha回 resulted in devclopmenb of sma1l-size down-fau1ted ba.­
sins in western Sicbuan area. However , th田e uplifted blocks fonn three goo­
morphologicaJ domains , i. e. W回tern Sichuan Pia扭曲.L臼DglihaJl Plate皿

!lountain aDd Peripheral Mountains

V. REGIONAL GEOLOGICAL HISTORY

Generally , a. eru苟且1 evolution of Sicb nau pr，。、也ce can be divided into

the foUm川ng 由ree stag田.

1. A formation of ba.ement (Arch国.a-Middle Proterozoic)

τhe crystalline basement rocks repre实euted by Ka l1gding Group have

beeu formed during 2900-1100 Ma, which are different from the confirmed

M.iddle Proterol.Oic formations 皿 protolith. In et田norph四m and tectonic style.

The crystalline ~emeDt rocks fonn an ancient continen t.."ll nucleus in Si•
h UllO provin国As a breaJ• -up of the continental nucleu3 occurred. :l seri凹叫

miogoosyncline llnd eugeosyncline h臼 heen established , which h臼 been lol­

dell and metamorphosed through linning ocυgenes四. Thus , the I地$emcnt with

a double-layer texture has b回n formed.

2. A differentiation of geo.yncline and platform (Sinian-Tria..ic)

Since Sini吨， the 出~..t.ern Sichuan has ∞ ne into a stable plntform stuge.

Early Sinian \'olcanic呵nol1asse accumulations show that a. crust was then

not so much stable. Many disconformities pre协nt in the Sinian-Trias:-ie

cover indicate they may have resulted from a cr:u$tal pulsation. An area of

epicontinental :-ea was decreasing gce.."\tly during Late Siluriau-Carbonifero l1s

time. Finally , because of influence of Indosiniau orogen臼丽， tho sea waters

叽 ere wholly withdrawn from eastern Sichuan , which ha.q led it to come into

a continental uaS'in stage.

A g凹lsynclinal environment (continental-margin mobile zOJle) wa.q pre卢

盟nt in 叽啊tern Sichu:m area during this stage. Since Late Pal <lef四川. a. be国k

唱P of contil抱ntal m盯gin has caused occurrence of mature and/or imma­

ture 回回we crlL"ts along ]inshajiang and Garze-J..i ta吨 zones. During I..a te

1" ria.'<lsic 怕net an i."land-arc witb ealc-alkalie and臼ite-rhyolite ~剧。da.tion

,,·as been ClltablL<;.hed along Yiduo zone. Finally , Indo:;inian orogen田i3 has

resulteu in form a.tion 叫田.go剧团nt ludo.",iniau fold system.

3. lotta-continental mod普主cationυ町a..ic-QuateTllary)

729

http://www.fineprint.cn


PDF 文件使用 "pdfFactory Pro" 试用版本创建           www.fineprint.cn

The post-Tri坦白c intr l'llxmtine:D tal modificntion has resulted in develop­
mCDt of continental fluvial-lacustTine facies basins in eo;槌tern Sichuan. Since

eret础回国， lacustTine sedimentation h臼 been I町lited to western and south­

W由tern flanks of Sichuan Basin. TheTe is no Jur暗sic and Cretac'臼US sedi­

ments in westem Sichuan Plateau. However，由】1ision-可pe remelting granites

have been found in Yidun and Aba areas.

Himalayan movement in Sichuan province occurred at the boundary

between Pala田gene and Neogene , which bas caused rapidly uplifting of wes­

tern plat田钮， development of strike-slip faulting , nappe structure and seismic

ac创回可， and formation of small down-faulted basins. Al回， several periods of

glaciation and interglaciation appeared under the influence of uplift皿g pro-

cess.

Geological Puhlishing

H。回国
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