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The Formation and Development of Sichuan Basin
(abstract)

Sndclnan Beain, wristed 10 Tascern Sidhwian of Seathwest Chane oar 28°%- 327507 aad
TR —10940°E, b sorrevaded by ae wapees or Tobds, The wonl eerein of vw lasie @
Micanshao and Dabasivan, cast Woshen ond Qivassbsn, south Delosskan snd wesy Longnen
shian, Daxianbinges and Dalinshan. The mounlaine are mure Lhan ome or Lwo Cwousands metres
aliwiz sem vy Wihim e Biseing theme s el il Tarscks i e 300—2500 =ennes abera wen
ewel. I appears bo Beocloinbn- Besin . The pocaine aee coipgioeed o grep cabonate s muds
store of Mojzeceoc. Withia the Basa. thore are most ved 1ocks of Mescacie and Oence,
czlied Teed Basin, wirh the ares of 100Kk . On rhe basis o crysvallme and ctamorphic
Largermend of pre—finoimge, Sichuan basin i sobjacled wooeprborare poarberm,  continenral basin
ef Mesceie anel Cenamac, aod mnpeesdon ol Salee 2rauiuees] svenl, essecislly io Hima e o
Jozm the suwneowal basa,

The gropeety, kind,  dormetive Hme ard meckamisne of Sebuar Basin aee cderosted s Ly
Creclopisds, Huan'liging and Fengiston ¢ 19800 thought char Sichuan Basin beloneng o de
pression platformn, was the relative uplts =f Tongrze plarform aed was comvened inm a lagge
depressian eftor Tndos nian Mowement. To was sl folded and wpciiiso dormy lae o anaban
Movement, espeially Ihmulaya Meovemenr, Woaogings 1982 ) comomeorioasl i Sceban
Besir underwent the poatiorn from £—T», the continenta] basie from Ty 1. The Schuan
Sexine ot preswn:l s (e sirvoigrs, basta ser by Sichusn Mowemnent after sheanoe cocmpression
ey Lamwes, Zlexia (TURE Y thougl then Bichoar Hasir woe fommed by the cruste] compres
sion of Sourh China. Coewhongwn E1983 ) 1heogtu thal Sichusn Basin suliecting 10 e B
seclirmencery srages, i a complex basin of compresson and saear lorced i e stocoral ceent
v litweern Meggens ard Prlieogens  Luozhil (1983 ) desigacted Sichean Vesin as a oolnipls

basin o the enaton. Wanix angren £1985) l]lL‘lLlE'.‘IL Lhat Sichioan Basin was p craton basoy oy
MoST AEprossion stales and Eackagm ot mr|_1.f Frolia. f_:ualmhimug Ci0RT) celled Siiauan Basin
Lhe inteneive bagin and tmough Easin, sccordig o o diffvccon cescicpioene, Baomed 10K
theayght that Sichuan Basin was azsceizted with the gas basin wit crarang gus.

Sice 1Y, wxlepsiveor mesearcoing geclopical, seismie and coliog darw 1o = sew oil
and gas, we have pained some nww ideas abon sedimentaer faces, scoclere, conditicn o
farre oil ard gas pool, and veserves, B ousing Heshi—Sheoyang, Sanbu Tuchon crist
sounding. aeromagnetic, gravily aod tegaeunellarie saunding,  thene s s possibility to re
simreh the crodal stracture of Sicheala Basin, By wseng 1he oo sesnch resabl of Chnzang Platean,
Pansbiiiua— Kictiwog anl Qinling—1labashan, there = a conditon to tecengize thu Lasin aoed it:
AR L,

13
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Ch: the Tasis of researca above and under the guidance of thenes ol plute oetsmres, sarkors
ctrmbine: Ixih che mounta'n development and the fermaticn and deveinpmen: of basin, both
crustal structuee and sillivg simernre, borth pealogical and gesphysical rescrrch,  barly e [or-
mation one descloprmesr of the lusin a-wl the distribution of oil, gas, sal and Lrine, leoak np
liverarures aboout the basin both . China aiel shroad, get a bt of samples,  and analyse peliols
vpy, palaecmrtalagy, specifie thermnl ennd ctivity and radicactive elements. It ook s 1wo
rears ra do all meeaches, The main recomaations are an felimaing -

1. Aceording to Pre—Carikrain expesed in hasin mangn azld s ad acent and seignic wel
actomngneie sntvey, the cruslal basement of Sichwan Bredn is sernposed of basic—ultzabasic
rock of resdonl pocan crosn of Asehean, with high sonsclidation, Coctning the contingntal wo
cleus of Upper Yangtze. Crrey gneiss and greenstone of Upper Arelwun=—| ower Palacazsis are
around the continental nuclevs, “The rrystal basement of Upper Yangice is composed of the
rockes above. Middle Archean is essoniated wilh volcanic— sedimentary rovks or werl e ntary
wwlks, whicll generats the regional meLarzicphiom, and fold theough Tinning Ceclopical evenr,
forming 1la: fokled basement of Upper Yangtre. Bul Sichusn Basin is manly cornprsed of The
erystal basemenl.

2. According e che interprelalon of regional geologic, seimric, vcrustal soond:tg, aera-
mAghelic, pravity, magnetcelluric sanding and geothermal flox data. e crust of Sichusn
Bazin 15 compeses] of spven different layers, whieh, o lop o bottom,  are Crmises r—Mesn
zode straetiral laver of mulineotal facies, Mesnaciv—Falaengoic—Upper Sinian atrociucal Ly -
«, metamorphie and ioldel hewenent swrwerotal laves,  hypometamorpnic crysnl bmse oo
strmetiral [ayer, plastie stenetues] fayer, and hummock sl s roetoral lever, which are Lo
zontaliy vanated, According to crustal sminding prefiles. thore 19 & lawer of Jower velooily in
the eruzl, which con divide the erost inio Uhe uposs pruss wish rusn seid mek and the lower
rrust with st hasic: rock. Uhe crust is thic in Sichuar Rasin,  geserally 44 ko 1ok, Long-
tenshan cverthiust and wo the wes: S5—63 ko thick, 1 (ke vast of Xisajiang theost 38 km
thick. Pijiang 6< km, to the oas; of Qivacehan 46 - 38 Lin thick. Sichuan Basin = o tle thin
ernat—thin Lthesphers, the plalwsn of wearsrn Sichuen thick crast—hick iths sphere, s -he
aast of Wiynmhar thin coust—thick Itbesphers,  Uhe farmation of cnen—ijthosphere nbove 15
possibly associzted wiln sreong fald. everbtrnst and adjustment of ceusi—mncle of pest Tn-
didniinn Mmovenent.

Y. Six aversge densites ol thermal dox measured in Sechvan Basin are less tan 1l in the
extensicus] hasin of East Chian. Crusta thermnal rate of Suchuan Kesin ca'culated by spacilic
thertnnl conductivity, radicactive conut and seismic velocity -5 quite dilferer: fram 1hw oiher
area, searching their formative gealegical cand tions,

4. Interpretarion of regional geclogy and sedanic data, such as MMeishui—Shasvang goo-
legical section, shews thal detachment layet of lower welicity aod higher speeilic hermal cen
dwctivity oeeuns in the middle erost of Aba ares.  According 1 1he present sarthguake dala. the
extthquakes roears in Lengroenshan, with depth of earthquale fovus of dernchmeny and & hewee,
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ta ko cass of Longrienshan,  withoun dstashement, a6 the ense of “Sickuar Basin® wedges in-
vl Thore ame theee cnbeicate overrlros stroctures frone west w ezst o Longmienshan.
They are Mapwen ductile racture, Chuanbe foctile—lrnlHe fracture and Anxian Ltlle frac-
mure. Analvsing oplite velocity of Laciungou Indosicisn granite in the wesr of Lomproenshan
sluvws thal o ccminode: wil the depostion of Mesoie land facies in the front of Longioen-
shan, that s the ek wplilss kagh, ther sl basing suhsices Targele and land neek oeeerinls e

‘ gquickly. Analvsing the reverss rhythm of Lare Triassic and mock scumec in the front of Torg-
menshan, we find that in Carnien, there was no Loengnonshan will: the deposiiion of ahaliow

v marnme of west margin of " Sichuan Basin” . In early Notian, langmenshan began o ooplif and
o enpply fine rogks of “west mamgin of Sichvan Pasin”. As time wens on ., Longimenshen -
liliad high, with Sinle dissnce e "west margin of the hazsin®, showing that from west mn casr
Lorgrmenalan beerme thy Iummi.ailus in Svorian. Aceordio to the reseerch abowve,  authors raise
ke formeateve snechunizrm o Jendond Twsa of Trssse, he closing of palaro—Trethys eatised
Ganzi Aba arch bocle bagin 1o fald. Doring e £l provess,  upper aust of Aba area shipped
o sast by the detachment laver beneatli. When there was co this detsehment layer, “Sichuan
Bazin™ eroar wedged it Aba cxust by Stvong compression, 50 Aba crusl foomed & series of
noctbeest stribe overthrst,  gorwrmiing bdty moarrsine. Due to down huckiing by cnaseal
thickening of srrocture arackong, e [oreland basin was [ormed and stacked in the caclmit.
platberm. The new moootaus were i rech senree snd sopplied 2 lor of debeis 1 the fromr of
mocoraing,  MNew accurnnlated scdiment load alan ineoeased the dowa buckling, 50 the seditaes
tary basin gradially spread eastesrds and formed the oolap o sediment, Dy o tae west Pen
welic punnprescinn,  overthruse nappe migrated basinwards, farming rhe less distance of lorslan
rock soure: ta “hasin wesr toargin® . Io e sedimentary section reserve rhythm (ko Do iom e
e, Longmenshan cplifie] goiel sned eesolted o .arge subsidence of the fron: dnprr'_lm Dy
the welocity 2% crust had dizeer proportion of deposit velocity. 1n one word,  loading down
Luckling is the mechansm 10 foom sedirnemery husin.

3. FBelirnencary cap vocks of “Sichuen Basm™ can be classified inlo lwo stapes: marinpe
saslonete pla fonn stage o] Sinjan— widdle Triasic and oomiicemal sulimemery basin stage of
bate Triassic—Eoeene. Umawing np ssd mienraey foap of Sichuan Rasin ani its adjacenl acee,
sulboms expound che characerisnes, distobution and developmens of ecch period of sedinie nra-
ey faeics. Atter anslysing sedimchtary chesactersnies of cwch cuicineal pedod. authors pose
that the rontineois sedizmemany basic can be classuding inwa the foreland hagin of late Trzasie
and e ¢ presakan Dacin b Jurasgie—Earene, latter inclsding bosin sheinkape of toiddle Creta-
cous—Eoeene. The chasseteswics of continental sedicient are that the sedineniay hasin was
controled by the inouning it vhe the murgin af the basin with the tiigration of scuntain up-
il The depressian cencer of late Tricasic was in e naiddle [ent of Longmenshan, middl:
Turasawe—caly Crulacous in the northern Swhosn,  middle Uretaeons—Foeens in sonsh font of
oneraenshan. The mountain of basin thacgin wis in the cesse pericd of womoression, and de
treagh e warling due Lo weathering. Due te thick cnast,  the wountming Haed gradually, and
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tat 1 preweny ey dibiriccn sl the thin Crost and thin Inhosphere o cencer Sichasn. it suksd-
wi, s dorming 1 depression basin n the eenqer Sichuan with <he depression degree mece thar
that i basin mevgin, Secavse of livtde ceb=iz, <he acustAme in the acdimentery basic was de-
veloped. The origin of early Jurassic and -widdle—early | ucassic (Qia[;[u_‘v‘au Sommalimn ) le-
lompes 1o 1k abesar. MSovenbing 1 the geeral Goprsilian vl e eominemal fzews, dibans eos
abomzdein. M, perice ol depogizien was assonsted with Fozial with Lttle laonstine {enma-
pured with “he [oult depresson hesin o cast Thiand. Acewmulation velozity of zeditient was
mers than thet af costnl anhsidener,  shrwing "eermasuration’ . The depssit centsr waz not
the depresscm center. The somenenta rock wss lazge in thickoess  ususlly more than
S000=;, with the rercaining thickness of 6—7 b of -he continental soratom in Longmenzban
aond Micaneban, Ceenpazed witl: the faoit depression of exzl Ching, he contioecls] Lasin Las
tlat basement and ro dismember. Iae present Sichuan basin b= ome pert of Yangsze voniimend =]
seeditnersry ares of Messaes, anle acaanaring one thied of 1he laizer

i, Sichoan Tasin, sitacwd i Tethys toeweoic docwan aod masgioal Pacific weseoc dee
mait, 3 conkeelled by i developrrent e Trinssic for a leng ame. Morphalegic #homhbic
Sichuan Basm has four mennrams which is the resalt of vigid cvs:al basemenr and s taul by
the crstpresscm of the teclanie domen sbove The moumaize no b instgios’ basin can Te di-
vided oo pwn inddsy Tongmweshan i rorthwest Seksmn am] Dobashon in varthast Sichozn
which are ovrrthrast neppes, hr.:mg rhe hasis of fo-nnbicn of empressen besin, Te the geokag-
teal time, vhe crusc mmbracated] towards basn ey Tes by compressian, s prosent Long
menshen and Dabas4an ave the sndgrction of palaes— Losgmenshan and Dabeshan: Cripaosben
aned Diaxdanuling in the conlinental gedimentary basin of Mesg— Ceppagjz of [ pper rangtze are
the e fendod By el wanpnession al e Yeesbao or carly Himalaya, snd areenghth new gen-
erazead fold faar't i midcle= Gate TLrigieva. Then it can e seen, preseut Sichosin basie was the
stractizzal basin forreed in Bocetrey,  wlasls wis sacked o lenaine oo glaferm and un-
detweent the conttente. sediznertary bosin e Meso Cenazne and eantriboscd o mnany himies
riusctural event. Sichuan Bamn o5 caded the compression bosn dae to eotppecesion. The Jure-
mation of Sirnuan Sesin encded the wide continental sedirenis, taking the place of wertheriog
amd siracton. delmmnaion. Thia is it dilfecent Brom extensionz. basin 52 eas; Chiang.

Nue o the differences of the contioenial ceust and vegionad sructural diseribegion,  1he
coptiasntal crust devaehed ond goshored be the siress of compoession o many Gmes, oeming
the fod, rappe mountaias ot the tnatgin of coatan, s the eantinencal basin was gencraled
wirhic <he craten. Subseyuently, during the copnowows compresson, the mooolains i the
hewise snamgin wean aeiprated gradwedy rowards basin. When the sedictentsry bosio was aubiuct
el s the atruetural delommatiom e reniea’ basin las weak delormatipn’. the consnema) fa-
eles waz cnded, forming sweuetoral hoarn, This s gl'rmml inirexlzeion of lapmation of 2ichoan
Beeic  This can b scens Yangtze rentinenta] husn of Meso—Ceneeoic and present Sichuan
Basin —struemural basin were the ~wo d.lferent waees of romprossional besen of son nenl ers-
tem, 5o the continendal Basin ené struesure] besin were “craed dueimg compressiow af sazne dys
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nernics, the latier mas the resolt of thwe earlv, They are of steuctural genesation.

7. The entizlinez or Zichusn Basin, moere then SIH) of surfaoe angd aobaurfee:,  ane dewd-
wped.  Thew are farmed By the honzental compression since Indisinian movement. O the basis
of scratigraphie contact of the bosin and 15 ndiacent aera, and the compasite stacking relazion-
ship of local stysiures within the basin, the sructures abowe are lommed duning six structural
eventa, moet in the middle—late Himalaya, Becavse of iz fovmed afrer the sruetural hisin, 5

- i1 -2 abviwed i the stoeeliucal Pelormation, being guire different feom exlensional hasin of Easc
Chine. 'U'hin artich: diamsees #t first -he physicsal property. detachmenn end distribotion of cap

) rocks in rhe sres, then elazsifies the local structurs, desoribes 1he shape of strucieral seetion,
propertr of ench strueture, sid pol foewnn:] = ruetneal cononion medel of detachment and focal
sturcrursl distribution and siraeturas sones. Thrrough mmalysis aboee,  the local sieoe sl chie-
acteriztics of Sichuan Basin are ncluding: compression or Jiearmng zriciens: doveloped,  rd
and [ewinr: pamlle] by somerorenl diveetion in the margin of the besin, swrong fa'd closed to the
basin misegan and weak owards ke Lbasin. The different stouctures are lormad during the niny
ECPusLEA) evele | s messialee] with Himalara). The zteesz is acted in atw: arca TRy HTRrE
or one adter ancthery o to lorm stonclanal combivabion and womposite, The different sirees of
the derp apd zhallow is acted on eap ases wish oy detachment (o foro st oactural ureendarmi-
1y, Mes—Paleapzoic with saft and herd steadgraphy Toem the sinsnral kints assocsiated
with Jault (el by the afivel of eompression or zhearing, and composed of complicated coniposs
:te or atneking arracrires, 1o forg uoconfomuity betwesn the upper and the lower struenses,
ln one word, Sichuan Tas.nowlth many delechmiens i the eap rocks is to faam the diferem
structures by affect of hedizontal cnmpression wn ey Lioes and dillerent directiccs,

B. There are Lws sediments pries to the toenwina of the besing marine sediment hefors
oidille Trissic and continental sediment after late Trinsae. They are of peclogival conditione
of produring, rewevecic aad cap. Duoe to aFeet of strong moutta:n upiit o Tethes teetonic da-
mawm and nargionl Pacilic teetonic demain, the continensal basin helongs 1o % oversatustion”

- with the lurge thiclness of wedituente. Uue 1o the chic lacustnine, <hes ase o liile of soores
rachs in the wwonstal faevs, s the reserve i3 most assacicted with marine facies, and then
with Uppet Trisseie ond Jurassic. Thm 1o awre than S30Um of continental soaugraphy, 1l
straly. balere "Urizssic were buried deep for o lang time, and had bigh evolution of crganic mst
ter and weoe pasociaze] with gns, but lursssic generated cil, Due 1o dewy budsl of reservair for
a long sime, porsity was Gled,- sooibe resesvoirs were of lawer oz supper poras ty and peazi-
sbiizy . Aceumolation and high prshuction ol cil are dependent on the fracture, Swonil lengi-
udinal [ractures are benefical o the impravenen: of permeability, a0 Sickuan Basin is aesocis
anl with gas in ssructieal traps Cincluding soticlive,  ow and fractured. Fracourss make the
deep gan maigratin o Lhe shallew wo Jorm second pas paols, =0 we skould sy ore amention to
~he tar@et z2ea, Inownother case, natural gas owerlomed o the swrfaee alomg siractucal frac-
tutes, this demeged the grs pocis. Uniliog Une given was pool analvsis ancd b sirucsures
‘ormed in many cimes i Sicluan Resin, anthors point cut that pas peels af Sichuan Basin are
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forovwed [er many dowes. Tl diflerent detachment in the cap rocks generaced some unoononmi -
Iy ol watielinal arructures in the deep and shallows case. For this rezsesn, to find our the shape
of deep structures is 1o hove an icipocisoce o cmbanee il and ges exploration. Ar che same
time,  wre should oot Beliztle the stmetures aerording to the high (ol and ecesion of ragonal cap
ks, I easlern and mortheastern Sichuan chis kind of strueture is develaped, we should en-
amnz e explomation. future. Snalysing gedlegical eonditon of large ~middle gas pocds o
Sichiam Baan, anthors pul o werd that wood ressrveir, large ares of acruciural brags, cary
palaec— o uoel ophl wnd the limbz are the favorable areas 1o fonn large  middle gas fieldds
and aceamalation. Th the haais of researcl above, authors sxpound that Tongnanta sseueturs]
mong, the {zont of Dabaghan, 1w ens ramnp of wear Sichuan depressies, the front of lang-
mrn=harand Luzhou palaecunlift may horome the Tureare targels. Allhoungh gas fisds have
Leer lound fu wastern Sichuan, there are sane large explirniary targeta, Except the high exl-
Earanizan ol Upper Palseoanie, we almese do st toach the gas poals i ower Palueozsic, Since
the: stovss migrated [rom :he margin to the basiz, o sruclures in the margin were formed
mors carly than within the bwam. The scruroures in Lengmetshen were forrmed ear]y, will
hallow buried tamects and lower thermel evobluion, so there is & possibility te Gmd sl onls
This arms will he -he second place o find o afeer Jurassic ol oo gen.re Sichuwan,  Augthors infer
Yichaag and Ti-

thar annther Zao basine in upper Fanguze connnents] sodincniary hasin

anzheng Bosties wili livee o pood prospee-s.

9. Tm Bichnan Besin . there are o dot of salt, most o middl: levwrer [riazsic, and
Uhen Cambrian ard Upper Sivan. Sal rocks in middle—lawer Triassie are Trered o sebkha
and dry salf lakee ity the continent, which is located in che central, west [ Cleagdu, Figjinnd,
southwest (lingyan, C(ianwai} and east Sichoan (Disojsn, Wangian] .

Brinw wuier i kxszed in Triszsic of Sichuar Fasin. Cherossing Lhe mechanism and dist
buton of yellow Teine in Upper Triassic and biack brine i Midule—| swer Trinsse, authers
peint out thot cearal Sichuwn iz & Javourable place te have wellow Lone aod Tavegrahble Jold
sirucTuee i sust and northess: Sichuan, bt southeest Sichban is 2 good lace 10 explore black
Lrine. Authors stll posr oul b prtash aslt of Midde—Lower Triassic of Xuaolan in che
northrant Sichuan and Fu'ien on the west Siclusn may be corroded oo form brine waur cemisin-

ine K wadk impunian emmeric values.
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