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Abst ract The Cret aceous of Af ghani st an i s mar ked by gr eat f acies di versi t y．The evol ut i on of Cr et aceous basi ns i s part

of a compl ex accr et i onar y hi st or y i nvol vi ng t hr ee di st i nct t ectoni c uni t s namel y t he Asi an( Russi an) Bl ock separ at ed f rom

t he I ndi an pl at e by a mther wel l def i ned t ranscurmnt f aul t ( Chaman- Nuskn The sout hwest er n component i s r epr esent ed

by t he I r on—Af ghani stan pl at e．The Lower Cret aceous of t he Asi an Bl ock i s r epr esent ed by t he Red．Gr i t Ser ies whi ch i s

conf or mabl e tO t he under l yi ng Upper Jure．ssi c sequences The t ransi t i on i s mar ked by evapodt i o f aci es domi nat ed by sal t．

gypsum and mar l deposi b．I n Sout h Af ghani st an vol cani c r ocks OCCI l r at Far ah，wi t h t he empl acement of pl ut oni c s i n

west - cent r al Af ghani st an The Upper Cret aceous of noah Af ghani st an i s mar ked by r i chl y f ossi l i f er ous，l i mest one—domi ．

not ed sequences．The Upper Cr et aceous of sout hern Af ghani st an i s mar ked by st r ong ophi ol i t i e magmat i sm

Key wor ds Cr et aceous，Af ghani st an，bi ost rat i graphy，pal ynol ogy

1 I nt r oduct i on

The Lat e Mesozoi c sequences of Af ghani stan 8r e

i mpor t ant i n under st andi ng t he geodynar ni c evol u-

t i on of t he nort hwest er n par t of Sout h Asi a，i n par -

t i cul ar t he t r ansgressi ve and regr essi ve hi st or y of t he

nor thwest er n par t of t he Te也ys connect i ng I ron t o

t he west and t he nor t hern I ndi al l Subcont i nent t o t he

east．

Jurassi c t o Upper Cr et aceous sedi ment ar y seque-

noes wer e i ni t i al l y st udi ed by Gr i esbach( 1885

- 1887) and Hayden f 1880-1901) t hrough several

t raverses i n nort her n and sout hern Afghani stan．The-

se report s f orm t he basi s of a11 known dat a f r om

t hat count r y unt i l t he 1960’S when t her e was a

r esurgence of i nt er est wi t h t he wor ks of Kaever

(1963) ，Hi nze( 1964)，Gaber t ( 1964) ，Wei pper t

(1964)and Lapparent＆Lavi gne(1965)and t he l at e

1970’S wi t h t he wor ks of Ashr af ( 1977，1979) and

Schwei t zer et nf ．( 1987)．
I n generM，t he pr el i mi nar y geol ogi cal survey of

Af ghani st an had al r eady st ar t ed f l round 1 830 and

1840，wi th wor ks of Pi ddi nct on( J 835) deal i ng wi t h

t he met amorphi c r ocks I l eal Ghasni and Hay【1840)

descr i bi ng t he Upper Cr et aceous and Ter t i ar y mol -

l uscs f r om8aj gah The hi st ory of geol ogi cal i nvest i—

gat i ons of Af ghani stan f or t he next 100～125 year s

has been compr ehensi vel y document ed by Kaever

(1967—1970) ，Kast uer ( 1971) and Af e。al i ( 1981) ．

Apar t f r om a shor t per i od r angi ng f r om1925～1940，

whi ch wer e par t i cul ar l y product i ve i n under standi ng

t he f undamental concepts of t he geol ogy ofAf ghani —

st ar t，t he maj or advances wer e i ni t i at ed af t er 1959．

At t hi s t i me，t he t echni cal hel p progr amme of Fed-

or al Republ i c of G-err nany was i ni t i at ed wi t h t he ob-

j ect i ve of t he geol ogi cal sur vey and mappi ng of con—

t ral and south Afghani st an．At al most t he soni c t i me，

Russi an geol ogi st s st ar t ed mappi ng t he nor t hern par t

of the count r y，

The pr i mar y f ocus of geol ogi cal act i v i t i es was t o

est abl i sh a st rat i graphi c base f or economi cal l y ex-

pl oi t abl e deposi t s by pr ovi di ng a base geol ogi cal map

( Fi g．1)．The dat a ar e f i aMy compl et e t i l l 1973，af t er
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whi ch pol i t i cal t ur moi l pr evented regul ar systemat i c

geol ogi cal st udi es．Tbe present i nf or mat i on per t ai ns

l argel y t o t he dat a col l ect ed dur i ng t he t echni cal

hel p pr ogramme of Feder al Republ i c of Ger many

and t hr ough t he ef f or t s of t he one of t he aut hors

(AsJaraf , 1977)．
The ancret i onury hi st or y of Af ghani stan i s eom-

pl ex：t hr ee di st i nct t ect oni c uni t s can be cl ear l y r ec．

ogni zed( t he pal aeogeogr aphi c and t ect oni c devel op-

ment of Af ghani stan has been surnrnar i sed i n Fi黜 ．

2，3 and 4)：( 1) t he nor ther nmost t ect oni c uni t com-

pr i ses t he Asi an(Russi an) pl at e∞l ock)；( 2) t o t he

east l i es t he I ndi an pl at e whi ch i s separat ed by a

rat her wel l def med t r anscurr ent f aul t ，namel y t he

Chaman-Nuski - Moqur f aul t and(3) t he sout hwest er n

component i s r epr esent ed by t he I r an—Af ghani st an

mi cropl at e(Kr umsi ek，1976) whi ch f orms a wedge

bet ween t he other t wo bl ocks．As f ar as j s known，

t he col l i si on hi st ory of what i s l l OWt he Af ghani stan

l andmass i s si mi l ar t o t hat r ecent l y worked out by

Trel oar et 以f 1996) f or t he Kohi st an r egi on of Pak-

i st an and f i l r ther east f or也e Dr as ar ea of I ndi a

(Thakur，1995)．
The accret i on of I ran-Af ghani st an mi cropl at e，

however，needs t o be bet t er under st ood．The geol ogy

of Af ghani stan i s domi nat ed by t he exi st ence of a

cent ral nor t heast —sout hwest t rendi ng basement COl／l -

pl ex(gnei sses，gr eenschi st f ac i es，et c．) as wel l as by

Pal aeozoi c sediment ar y and met amor phosed sequen-

ces．The Upper Jurassi c t o Upper Cr et aceous sequen-

ces have a compl ex hi st or y wi th a deep sea t r ench f a—

ci es occur r i ng t owar ds血e nor t h and a mor e shal l ow

red鲥t f aci es wi th cont i nent al sediment s exi st i ng on

t he Asi at i c Bl ock t o t he south．The Tet hys was an epi —

cont i nent al sea whi ch al so deposi t ed t he Pab Sand—

stone of Paki st an．

2 Upper Jurassi c

The Upper Jurassi c of Af ghani stan i s r epr esent ed

by t wo di st i nct f aci es，a cont i nent al f aci es t o t he

nor t h(Russi an pl at e) and amar i ne deep water f aci es at

t he act i ve cont i nent al mar gi n of t he I r an-Af ghani s—

t an pl at e( Fi gs．3b and 4a，Cr oss—Sect i on i n)．
2． 1 Nor t h Af ghani st an

The Jurassi c sedi ment s of Nor t h Af ghani s t an，a

par t of t he Asi an( Russi an) pl at e，ar e r epr esent ed by

mor e or l ess compl et el y t er r est r i al sedi ment s as

compar ed t o t he cont i nuous mar i ne deposi t s i n t he

southern Af ghani stan．The nl ar i ne por t i on i s l i mi t ed

t o t he younger sedi ment s．The t er r est r i al sedi ment s

wer e named by Hayden(191 11 as t he“Sai ghan Se—

r i es”whi ch r epresent t he Jurassi c and may al so com—

pr i se a par t of t he Rhnet i an．The t ype l ocal i t y’of

Sai ghgan Ser i es i s l ocat ed at Sai ghan( near Doab)

wher e t he most compl et e Jurassi c deposi t s ar e devel -

oped．Fr omher e，ext endi ng t o t he nort heast，t her e i s

an i nt ergradat i on wi th mar i ne f aci es caused by t he

t r ansgressi on of the nor t h and nor t heast sea whi ch de—

posi t ed t he Pami r Li mest one．

Kaever ( 1970)di f f emnt i at ed t hree ar eas as f o! -

l ows：

(1) a r egi on“wi thout mari ne sediment s”( Sai gh-

曲al l - I shpusht a) (Fi gs．2 and 5b，sect i on 22k

(2) a r egi on wi t h“mi nor mar i ne sedi ment s”( ar-

ound Koh- i —Fi rouz) ( r i gs．2and 5b，sect i on 19)；

( 3)a r egi on wi th par t l y mar i ne sedi ment at i on as

wel l as met amor phi c-- pl ut oni e r ocks(Wakhan- -Pami r

and Badakshan) ( Fi gs 2 and 5b，sect i on 23)

The Jurassi c sedi ment at i on aDpear s t o be con—

f or mabl e t o t hat of t l l e Doab Ser i es ofTri assi c age，

The Sai ghan sedi ment s consi st of sandst ones，

congl omer at es and bl ue-gr ey sl at es，coal y sl at es，gYP‘

shi n of Por t l andi an age(Fi gs 2 and 5b，sect i on 19) ．I n

gener al ．t he sai ghan Ser i es i s a di st i nct f aci es show‘

i ng changes i n bot h l at er al and ver t i cal di r ect i ons． I n

t hi s case i t i s ver y di f f i cul t t o compi l e st rat i gr aphi c

sect i ons and make r egi onal cor r el at i ons．The exact

dat i ng f or t he over l yi ng mar i ne marl s and l i mest ones

has been done t hr ough mar i ne mi cro-and macr o·f au‘
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na and f l or a(Rosset。1954；Rossi -Ronchet t i ＆Fant i ．

ni - Sest i ni ，1961；Kaever 1965，1967c；Ashr af , 1979)
and f or t he t er r est r i al bl ue-gr ey sl at es and coal

t hroul gh pol l en and spor es(Ashr af , 1977)and

macrof l or a( Jacob＆Shukl a．1955；Benda’1964；

Schwei t zer &Ki rchner ．1996)．Ashraf r 1977)at -

t er npt ed a spor e-st rat i graphi cal subdi vi si on of t he

mai nl y t er r est r i al Sai ghan Ser i es i n Nor t h Af ghani -

star t wi th 1850 cl osed spore sampl es and r i ch mi —

cr of l ora(98 gener a and 168 speci es whi ch ar e cor —

r obor ated by也e mar i ne i ndex f ossi l s dat a) ．The fol—

l owi ng spor e—zones wer e def i ned：

Lower Cretaceous：I schyospor i t es var i egat us- Ro—

uJei spor i t es l aci ni at us-Ci cat r i cosi spor i t es zone；

Upper Jurassi c：l schyospor i t es var i egat us—Rouei ·-

spor i t es l aci ni azus zone；

Mi ddl e Jur assi c：l schyosporl t es var i egatus-Dup-

l exi spor nes pr obl emat l cus zone；

Lower Jur assi c：Concavi spori t es—Dupl exi spor i t es

pr obl emat i cus zone；

Rhaet i c：Concavi spor i t es- Dupl exi spor l t es pr obl e—

mazi cus-Api cul at i spor i t es het er ospi ni ger zone．

These est abl i shed zones contai n di nof l agel l at es

and aer i t ar chs( 250 sampl es、；v i t h 33 gener a and 67

speci es of di nof l agel l at es and 2 gener a wi th 6

speci es of acr i t ar chs)whi ch have al so been used as

mar i ne i ndex f ossi l s i n al t emat i ng ser i es of t er r estr i ·

al and mar i ne sedi ment s( Ashr af , 1979)．These spec—

i es r epresent 3 bi o- zones ofdi f f erent ages，whi ch cor -

r espond t o 3 di f f erent spore-zones：

Lower Cret aceous( bi o- zone C) cor respondi ng

t o：l schyospor i t es var i egat us- Rousei spor i t es l ac i ni at us

-Ci cat r i cosi spor i t es zone；

Upper Jurassi c Coi o—zone B) cor r espondi ng t o：

I schyospor i t es var i egat us—Rouse卸or i t es l oc i ni at us

zone；

Mi ddl e Jur ass i c( bi o- zone A)cor r esponds t O：

l schyospor i t es var i egat us——Dupl exi spor i t es Probl emat i ‘

c附zone．

The boundar i es of t hese bi o- zones cl osel y cor re．

spond t o spore-stmf i graphi eal boundar i es．Thi s r esul t

makes i t possi bl e，at l east i n Nor t h Af ghani st an，t o

cor rel at e sequences of pur el y t er r est r i al wi th pur el y

mari ne sedi ment s of Mi ddl e Jurassi c t o Ear l y Cr et a—

ceous age·

2．2 Sout her n Af ghani st an

Most of cent ral and south Af ghani stan f I ndo．Af -

ghan and I rani an—af 曲an pl at es)wi t h t he except i on

of nal TOWhi gh mount ai ns wer e cover ed wi th mar i ne

Jurassi c sedi ment s．The hi gh r egi ons of t he cent ral

Af ghan upl i f t ，whi ch ar e connect ed t o Hi ndukush

hi gh r egi ons i n t he east have separ at ed t he Jurassi c

SOBt hem t er r est r i al paral i c sedi ment s f r om Nor t h

Af ghani st an．The mar i ne sediment s consi st of l i me．

st ones，marl s，shal es and sandst ones，wi th a t hi ek-

hess bet ween 200 m f I ndi en pl at e) and 2 000 m

( Af ghan pl at e) ．The i mport ant mari ne mi cr o- and

macr o． f auna i n cent ral and south Af ghani stan and

t he det ai l ed geol ogi cal and pal aeont ol ogi cal expl una-

t i on Cal l be f ound i n Lappar ent et d．( 1966) ，Lap·

par ent ＆Termi er ( 1969)，Lapparent et 以．( 1970)，

Fi scher (1971)，Paul sen(1971)，Wei pper t et at ．

( 1970)，Wi t t eki nd( 1973)，Mensi nk( 1967)，Zi egl er

(1966)，Kaever (1967c)，Bmggey( 1970) and Men—

nessi er (1970d)．For t he l i sts of i mpor t ant f ossi l s

and di scover ed l ocal i t i es i n eent ral and nor t h

Afghani st an，see Wei pper t et 01．(1970)

3 Lower Cret aceous

3．1 Nor t h Afghani st an：

Fr omthe Jurassi c t o Ear l y Cr et aceous t i me t he

pal aeogeogr aphi cal si t uat i on di d not change si gni f i —

cant l y．The Lower Cr et aceous of t he nor t hern bl ock

( Russi an pl at e) r epr esent ed by Fi gs．2 and 5b sec‘

t i ons 19，21，22 and 23 i n gener al conf or i l l S t o t he

underl yi ng Upper Jurassi c sect i ons．The Lower Cr e-

t aceous was descri bed f i r st by Gr i esbach( 1885a，b，

1886a- c)and Hayden(1911、and i s r epr esent ed by

t he Red Gr i t Ser i es．Accor di ng t o Kaever ( 1963)，
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t her e i s a possi bi l i t y t hat t he r ed gr i t f aci es i s a t i me

t r ansgressi ve wi t hi n t he Lower Cr et aceous whi l e on

t he other hand Lappar ent and Lavi gne( 1965)COI l —
si der ed t hat t hese f aci es wer e coeval t hr oughout

t hei r st r i ke．Wei pper t ( 1964) obser ved col our change

f r om gr ey gr een t o red br own and simul t aneous i n—

ser t i on of congi omer at es and sandst ones(150- 200
m、i n t he Lower Cr et aceous of Doab and I shpushta

(Fi g．2 and Fi g．5b，sect i on 22) ．Gaber t ( 1964) con-
si der ed t hese gr een mar l s，cl ay,sandstone， l i mest one

and evapor i t es( 400～500 m、t o be pr edomi nant l y
mar i ne equi val ent s of t he LOwer Red-Gr i t and t o be

of Earl y Cr et aceous i n age．Lapparent＆Lavi gne

( 1965)，on t he other hand，consi der ed t hem t o be

ear l y Late Jurassi c i n age．

The Lower Cr et aceous mar i ne sedi ment s cover a

l arge area t owar ds t he nor t h wi t h an i ncrease i n

t hi ckness and l at er al expansi ons．The most compl et e

Lower Cr et aceous sequence i s at Pul ekhumr i —Bagl an

regi on( Fi gs．2 and 5b，sect i on 19) ．Here t her e i s al so

a concordant rel at i onshi p wi t h t he Upper Jurassi c

and a cont i nuat i on of t he evapor i t i c f aci es domi nat—

ed by sal t ．gypsumand mar l deposi t s．Thi s grades

upwards t o t he r ed-bed sequence agai n wi th an eva—

por i t i c f aci es havi ng a t hi ckness of 150- -300 m．A

t i me t r ansgressi ve unconf ormi t y i s marked by a

congl omer at e hor i zon l eadi ng upwards t o a mor e

mar i ne f ossi l i f erous f ac i es consi st i ng of l i mest ones，

cal car eous sandst ones and mads．Tbe age of t he

sal t st ock( pl u曲i n t he east er n Hi ndukush nor t h

f l ank f Fi gs．2 and 5b，sect i on 23) i s st i l l quest i onabl e

Upper Jurassi c t o Ter t i ary“Mi ocene”(Hi nze，1964) ．

The pal ynol ogi cal zonat i on accor di ng t o Ashraf

( 1977，1979) i n Nor t h Af ghani stan i s gi ven bel ow：

( 1) Spore- zone-Lower Cretaceous：l schyospor i t es

var i egatus-Rouse卸ori t es l ac i ni at ua-Ci cat r i cos i spor l 。

t es zone；( 2) Di nof l agel l at es and acr i t archs bi n- zone；

Lower Cret aceous( bi n- zone C) cor respondi ng t o：

l schyospor i t es var i egat us-Rou．sei spor i t es l aci ni at us‘

Ci cat r i cosi spor i t es zone．

The assembl age can be cl ear l y rel at ed t o nort her-

l y 1andmasses and has no Gondwani c el ement s．

3． 2 Sout h Af ghani st an

The Cr et aceous deposi t s ar e charact er i zed by

st rong l at er al and ver t i cal f aci es changes．Af t er Wi t -

t eki nd f 1973) ，seven l i t hor acl es tmJt s can be dist i n．

gui shed．f i ve uni t s wi t hi n l he Lower Cr et aceous and

t wo uni t s onl y i n t he Upper Cr et aceous．These ar e

composed of several 1 000 mof r ed- br own sand—

st one，wi t h mi nor con出omer at e，greywacke，si l t —

st one，mar l s as wel l as bedded( at t he N- coast of I n—

di an pl at e)and massi ve l i mest one．Congl omerat e
and gr eywacke ar e r epl aced by sandst one and ar e

l i mi t ed t o t he r egi oi l s Khost ／Al i khel =act i ve mar gi n

( Fi gs．2 and 5a，sect i ons 2，3，7，8，10，1 1 and 12)．

The sequenCe of Ear l y Cr et aceous t ect oni c move·

mer i t s i s as f ol l ows：

( 1) f ol di ng 0n t he south mar gi n cent ral upl i f t ；

( 2) i nt ensi ve downwurpi ng wi t h t he f l yschoi d se—

dimentat i on bet ween Af ghan West Bor der and

Panj aw( Fi gs．2 and 5a，sect i on 3) ；

( 3)t he product i on of vol cani c r ocks at Far ah(af t er
Harr e et 以．，1967) ，the K- At age of di or i t es i n t he

east ern Farah sub-bl ock( 99±1．5 Ma) si mi l ar t o t hat of

Musa Qal a and bet ween Kandahar and Qal at r Fi gs．2

and 5a，sect i on 5，7 and 9)；

( 4) t he empl acement of pl ut oni cs i n west cent ral

Afghani st an and bet ween Kandahat and Dast e Nawar

( Fi gs．2 and 5a，sect i ons 9 and 13)．

Al l t he LOwer Cr et aceous st ages ar e f ound here

and t hi s j s evi dent f r om t he f auna． For t he l i st of

i mpor tant f osi l l s and di scover ed l ocal i t i es i n cent ral

and south Af ghani stan see Wei pper t et aI ．( 1970)．

4 Upper Cret aceous

4．1 Nor t h Af ghani st an

The Upper Cr et aceous pal aeogeogr aphy shows

di st i nct changes．The Upper Cr et aceous sea t r ans。

gressed f r om t he nor t h t o t he south cover i ng a l arge

par t of Asi a and deposi t ed t he t hi ckest Upper Cr et a-
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si t uat i on) t r ansgr essi on，Cent r al upl i f t

onl y NE． Back ar c and Fore ar c

basi ns connect ed t owards t heW

Cr oss—Secti on 1V(Lower Cret aceous

si tuaf i on) Nor t h：Back m-c basi n，

Cent r al ：Upl i f t and i nt r amont ai neous

( cont i nental bas i ns)，Sout h：Fore arc

basi n

Cross-Sect i on l l i (Upper Jur assi c

“Mal m”si t uat i onl ：Cent r al Af ghani s-
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t e，st ar t of newsubduct i on at SOUt h
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Cr oss．Secti on 1 r Peml o—Tr i assi c si t u-

at i on)：pl at e t ect oni c si t uat i on un-

cl ear

Fi g．4 St r uct ur al devel opment , pal aeogeography and pal eot ect oni es
of Af ghani st a“

ar ea f ay a st rat i graphi c cr oss- sect i on ser i es)
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ceous I i mest one i n Nor t h Af ghani stan The sedi m—

ent s ar e r i chl y f ossi l i f erobs and ar e r epr esent ed by

l i mestone，mar l s，sandstone and mi nor gypsum，and

accur ate f aunal dat i ng i s possi bl e．I n gener al ，due t o

an i ncrease i n t hi ckness and compl et eness，Upper

Cr et aceous st r at a spr ead out f r om t he nor t hem f l ank

of t he Hi ndukush r egi on(Fi gs．2 and 5b，sect i ons 19

～23)．I n Nort heast Af ghani stan and I shputa and Doab，

t he t r ansi t i on bet ween me LOwer Cr et aceous and

Upper Cr et aceous i s concor dant and t hat i n Dam．i ．

Yusuf and Sai ghan i s di scordant ．

4．2 Sout h Af ghani st an

The pal aeogeogr aphi eal posi t i on i n Upper Cr eta—

ceous of souther n Af ghani stan has not changed， onl y

a l ocat t r ansi t i on f r omt he nor t h t o t he eent rat Af ghan

upl i f t i n t he l ower Upper Cr et aceous i s not i ceabl e．I n—

creased t ect ohi c act i v i t i es ar e evi dent f r om vol cani c

act i v i t i es i n numerous f aul t zones i n cent ral and SOUth

Afghani st an，e．g．t he pl ut ohi c east er n Fahr a Massi f

( Cenomani an) and t hi ck ophi ol i t i c sequences at t he

mar gi n f aul t s of t he Kat awaz Mass i f ． Al l Upper

Cr et aceous st ages up t o Sant oni an ar e f ound and have

been document edby f aunal assembl ages as documen-

t ed by Wei pper t et 耐 ．( 1970)．

5 Summar y and concl usi ons

(1) The Jurassi c sediment s of Nor t h Af ghani stan
const i t ut e par t of t heAsi an( Russi an) Bl ock．Cont i nu-

ot i s mar i ne sedi ment s wer e deposi t ed i n t he southern

Af ghani st an( I ndo- Af ghan pl at e and I r ani an-Af ghan

p／ar e) ．Ther e are t wo di f f erent f aci es：A1 at t he ac—

t i ve( Upper Jurassi c) sout her n cont i nent al mar gi n of

t he I ran-Af ghani st an pl at e and B、an epi cont i nent al

f aci es at t he nort hern- passi ve-( Lower Jur assi c)mar -

gi n of t he I ndi an pl at e，These f aci es wer e at t hat

t i me st i l l separat ed by t he Tethys Ocean．The pa—

l ynoassembl ages of Nor t h Af ghani stan (Ashr af ,

1977)suggest t hat t he eurasi at i c r egi on had no con-

nect i on wi t h t he Gondwani c r egi on．

( 2)Evapor i t i c condi t i ons prevai l ed i n Nor ther n

Afghani st an f r om t he Lat e Jurassi c t o Ear l y Cret a．

ceous t i mes wi th t he occur rence of sal t and gypsum

deposi ts．Thi s i ndi cat es t hat t he r egr essi on occur r ed

i n a t ect oni cal l y cont rol l ed f i r i ng phases．

( 3) I n al most al l t he sect i ons，t he Lower Cr et a．

ceous i s beRer r epr esent ed t han t he upper most Cr e-

t aceous To t he nor t h，t he occur r ence of t he Or ．

bi t ol i na sea has been document ed i n t he Kohi st al l

area of Paki st an and Dr as Ladakh r egi on of I ndi a．

Thi s f aci es repr esent t he cl osi ng of t he sut ur e zone

bet ween I ndi a and Asi a(Thaknr , 1995)．
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