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Figure 1. Simplified tectonic map of Asia showing cratons,
sutures, and modern subduction zones. Teeth are on
overriding plate. For simplicity, the structures and sutures
within the Central Asian Orogenic System are omitted.
Pre-Neoproterozoic sutures within cratons are not shown.
The location of Figure 2 is outlined. Inset map shows
major tectonic divisions and oceanic domains. AS—Aral
Sea, B—Lake Baikal, Kara—Karakum craton, MFT—Main
frontal thrust. Sutures: AKM—Anyimagen-Kunlun-Muztagh,




Hlavni stavebni jednotky Asie

kontinentalni jadra | | mikrokontinenty | | orogenetické zony

Kontinentalni jadra- stity a platformy (kratony) stabilizované v prekambriu.
Sem patfi angarsky (nebo sibifsky) kraton, indicky kraton

a arabsky kraton. Mimoto existuji jeSté mensi kratony, které byly deformo-

vany ve vetsi mire. Tyto zahrnuji severo€insky kraton,

kraton Yangtze (jihoCinsky) a IndoCinu. Zvlastni postaveni ma kazassky

kontinent tvofeny z velké €asti oceanickou kurou ostrovnich oblouku a hluboko-
morskymi sedimenty akrecCnich prizmat a mikrokontinenty.

Vedle toho jsou soucasti Asie mensSi useky kontinentalni kiry nazyvané
mikrokontinenty (tarimsky, karakumsky, Quaidam, Kara aj.).

Orogenetické zony jsou tvoreny tektonickou kolazi, ktera byla
priclenéna ke kontinentalnim jadrum. Do této kategorie spadaji
altaidy(centralnéasijské orogenetické pasmo), prechodna zéna a tethysidy
dale délené na kimeridy a alpidy a cirkumpacifické pasmo alpid. Do nich jsou" | -
zahrnovany Cinské bloky a mikrokontinenty.
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Orogenetické zony jsou tvoreny tektonickou kolazi, ktera byla

priclenéna ke kontinentalnim jadrum. Do této kategorie spadaji altaidy, prechodna
zona a tethysidy dale délené na kimeridy a alpidy a cirkumpacifické pasmo
alpid.
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Altaidy a kazaSsky kontinent — akrecni orogen
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Orogenetické zony jsou tvoreny tektonickou kolazi, ktera byla

priclenéna ke kontinentalnim jadrum. Do této kategorie spadaji altaidy, prechodna
zona a tethysidy dale délené na kimeridy a alpidy a cirkumpacifické pasmo
alpid.
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Prechodna zona

Ptechodna zona - nejvétSim mikrokontinentem pticlenénym k Sibifi byl varisky
tarimsky(karakumsky) mikrokontinent na jihu a na jihozapadé podél altajské sutury (Tan San). S
nim kolidoval Qaidam. Patii sem rovnéz ¢inské kontinenty volné pficlenéné k Asii na konci
paleozoika
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Prekambrium

Sibifsky kraton je nejvetsi tektonickou
doménou staré kontinentalni kdry
mezi euroasijskymi litosferickymi
deskami. Rané prekambrické
metamorfované magmatické
komplexy jsou nejlépe odkryty

v aldanském a anabarském Stitu,
které byly spojeny béhem akitkanskeé
a centrane aldanskeé orogeneze pred
cca 1,8 Ma a vytvorily sibirsky
kontinent. Ten pravdépodobné
souvisel s Laurentii a dohromady jesté
s Baltikou byly v obdobi pred 1,8 Ma
soucasti velkého superkontinentu
Columbia.

M.A Smethurst et al, /7 Earih-Science
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Geologicky vyvoj Eurasie ve fanerozoiku byl urc¢ovan do zna¢né miry
severovergentni subdukci a transferem kontinentalnich bloku gondwanského
puvodu smérem na sever a jejich akreci k Baltice a Sibiri. S témito akrecemi

souvisel jak vznik kaledonskych a variskych tak alpinskych pohofri.
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Paleozoicka Asie

Jadro tvoril sibirsky kontinent, kolem kterého se na jihu a zapadé vytvarel
postupné lem altaid.

Altaidy (centralnéasijské orogenetické pasmo) predstavuji nejvétsi akrecCni
orogenetickou jednotku na svété s prubéznym vyvojem od neoproterozoika az
dokonce paleozoika. NejstarSi neoproterozoicka ¢ast se nazyva bajkalidy a tvori
pohofi Bajkal, vytvorené mezi 850Ma a 570 Ma podél jizniho okraje angarské
platformy. Hlavni ¢ast altaid vSak vznikala v paleozoiku, kdy se pfi subdukci
utvarelo mohutné akre€ni prisma tvofené hlubokomorskymi sedimenty,
vulkanickymi oblouky, ofiolity a drobnymi mikrokontinenty. Do altaid je nékdy
zacClenovan i kazassky kontinent, ktery rovnez vznikl pri subdukci jako mohutne
akrecCni prizma a kolidoval se sibirskym kontinenten a Laurussii ve svrchnim
paleozoiku.

Prechodna zéna - nejvétSim mikrokontinentem pfi¢lenénym k Sibifi byl varisky
tarimsky(karakumsky) mikrokontinent na jihu a na jihozapadé podél altajske
sutury (Tan San). S nim kolidoval Qaidam. Patfi sem rovné&z &inské kontinenty.
Ke konci paleozoika doSlo k prvnimu kontaktu Asie se skupinou €inskych
teranda.

Soucasti Asie nebyla v paleozoiku vychodni Cast Sibife tj. omolonsky i dalSi
drobné mikrokontinenty. Naopak vzniklo pohori Taimyr kolizi s mikrokontinentem
Kara. Ty byly situovany na pocatku svrchnim paleozoika na jih od sibifského
kontinentu v oblasti teplejsiho klimatu, postupné se ale posouval na sever.




Figure 2. Overview map of Siberia and neighboring regions (section 4.1), Kolyma-Omolon (4.3), New Siberian Islands (4.4) and the North Kara terrane (4.16). Polygon colors depict
generalized tectonic environment classifications: yellow, Siberian craton; brown shades, continental terranes/fragments; green shades, marginal fold-thrust belts; blue shades,
sedimentary basins; red shades, continental/oceanic magmatic arcs; purple shades, oceanic/accretionary complexes. Dotted red lines denote important boundaries discussed in the
text: DB, Derba belt; KB, Kitoikin belt; PF, Primorsky fault; SA, South Anyui suture. Dashed green lines show modern political boundaries for referenc
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(b) Accretionary orogen (on-going subduction)
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Fig. 5. A tentative tectonic
sketch of the Vendian-
Cambrian continental
growth of Siberia (see Fig. 2
for zones and localities): A)
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potential scenarios (1 and 2)
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obduction of the
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Figure 3. Overview map of southern Siberia (section 4.1) and central Mongolia (section 4.2). Polygon colors depict generalized tectonic environment classifications as in Fig. 2.
Dotted red lines denote important boundaries discussed in the text: ATC, Agardagh Tes-Chem ophiolite; BB, Borus belt; BH, Bayankhongor ophiolite; DB, Derba belt; DK, Dariv-
Khantaishir ophiolite; HE, Hegenshan ophiolite; KB, Kitoikin belt; KU, Kurtushiba belt; PF, Primorsky fault; XC, Xilinhot complex. Dashed black lines denote Precambrian continental
blocks: BD, Baydrag; GB, Gargan; TB, Tarvagatay. Blue circles denote areas discussed in the text: DU, Duobaoshan area; MC, Mohe complex; TO, Toudaogiao complex; TX,
Tahe-Xinghuadukou area; ZH, Zhalantun area. Dashed green lines show modern political boundaries for reference
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Figure 21. Early Devonian (Emsian) paleogeography
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Scotese et al.,, 1979).
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Figure 10. Possible tectonic processes that have led to the provenance shift in NQOB during the
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Prakticky skoro vSechny kontinentalni bloky pficlenéné k Sibifi b€hem
paleozoika, mesozoika a kenozoika byly pldvodné soucasti Gondwany.
Pokud jde o paleozoicky vyvoj dalSich kontinentalnich bloku tvoficich Asii
byl spojen s otevienim oceanu Paleotethys ve svrchnim devonu, kdyz
se jizni a severni Cina spolu s Tarimem a Indoéinou oddélily od okraje
Gondwany. BEéhem spodniho karbonu byly jiz tyto bloky kompletné
oddélené od Gondwany. Indoéina a jizni Cina se slougily podél sutury
Song Ma na konci paleozoika. Ve svrchnim paleozoiku severni Cina se
slouéila s jizni Cinou a kolidovala svym severnim vybézkem

s okrajem Asie, nadale vSak zUstavala oteviena k vychodu se rozevirajici
oceanicka zona mezi nimi.

Indicka a arabska deska zustavaly spolu kimerskou skupinou teranu do
permu soucasti Gondwany. Od permu se datuje rifting a oddélovani
kimerské skupiny od Gondwany. Svrchopaleozické zalednéni Gondwany
je tak dokladovano rovnéz v ramci indického kontinentu a arabské desky i v
ramci vétSiny kimerskych mikrokontinetu (Sibumasu, Lhasa, Qiantang,
Karakoram, stfrednoafghansky blok)




Reconstruction of eastern Gondwanaland for the Late Devonian showing the postulated positions of the East
and Southeast Asian terranes, distribution of land and sea, and opening of the Palaeo-Tethys ocean at this

time. Present day outlines are for reference only. NC = North China SC = South China T = Tarim I = | \:
Indochina Qi = Qiangtang L. = Lhasa S = Sibumasu WB = West Burma GI = Greater India.




Palaeogeographic
reconstructions of the
Tethyan region for Late
Permian showing relative
positions of the East and
Southeast Asian terranes and
distribution of land and sea.
The distribution of the Late
Permian Dicynodon from
Laos is also shown. Present
day outlines are for reference
only.
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Multiple terranes of
southern limb of the Mongol-Okhotsk orociine

Multiple terranes of
North China active margin
—_——

Southern

: Bainaimiao Baolidao South Gobi A
No;:!;tgrri‘ma arc Solonker Ocean island arc Hegenshan Ocean arc Mongolia

W
Subduction Forearc Lithosphere

complex basin mantle

Rifted basin
Subducting oceanic crust

Ondor Sum
subduction complex

Erdaojing Forearc
subduction complex basin

b LatePermianto Early Triassic ¢
i Active Active Southern
North China ; Solonker Ocean i ;
margin margin M |
craton J (Eastern Paleo-Asian Ocean) _ 9 iy
AV‘
Forearc 246 Ma E-MORB and OIB;  Erdaojing Forearc
basin youngest protolith in subduction basin
Ondor Sum complex
subduction complex
(Chuetal. 2013)
. .. -
C Middle Triassic
. Active Active Southern
No;trlgtgi:]ma margin __Solonker Suture margin  Mongolia

s (Eastern Paleo-Asian Ocean)

Amalgamation of
two opposite
subduction complexes

Figure 10

Diagrams illustrating the amalgamation
of two opposite-dipping subduction
complexes in Inner Mongolia in the
eastern Central Asian

Orogenic Belt. (a) Early to middle
Permian. (b) Late Permian to Early
Triassic. (¢) Middle Triassic. Multiple
terranes of southern limb

of the Mongol-Okhotsk orocline
correspond to those in Figure 5.
Abbreviations: E-MORB: enriched mid-
ocean ridge basalt; OIB,

ocean island basalt.
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the Early Triassic. B. Middle Triassic.

The Song Da Basin underwent flexural subsidence related to the developing
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the Indosinian unconformity (see

text for discussion). D. Latest Triassic (Rhaetian). The Sam Nua and Song Da
basins became syn- to post-orogenic foreland basins, mostly receiving the
products of the erosion of the

Indosinian mountain belt.
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Fig. 14. Schematic tectonic cartoons showing the
Paleotethyan tectonic evolution in Southeast Asia
involving: (a) the on-going subduction of the main East
Paleotethyan Ocean, the
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~237-230 Ma (Middle-Late Triassic); and (f) ~230-200
Ma (Late

Triassic). See text for the detailed explanation.
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Paleozoic evolution — acretionary prism of Altaids on the southern
edge of Siberian continent, origin of accretionary Kazakh continent,
colision of Kazakh continent with Siberia and Baltica, collision of
Tarim microcontinent with Kazakh, first collision of Chinese blocks
and first collision of North China continent with Asia




Geologicky vyvoj severni Asie
v paleozoiku
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Jurassic to Cenozoic sediments
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Silurian-Devonian (430-400 Ma)
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Mesozoicka evoluce Asie




Severni a vychodni Asie
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Geologické schema severovychodni

Sibire a Aljasky

New
Siberian
& Islands

Wrangel
Island N

E Ancient Platform

Eg Mesozoic Basins

N \\ .
Deformed Mesozoic

Margins

Massifs on Archean

basement

Cenozoic Cover E Paleozoic Carbonates

7
Cretaceous

Volcanic Belt

150°

Na vychodni Sibifi vznika
Verchojanského

,s5- PONOFi(jura-spodni krida)

21

reprezentuje akrecné-kolizni
orogen kde ke konci
mesozoika doslo ke kolizi

‘s omolonskym
mikrokontinentem. Dale na
vychod €ukotské a
korjaksko-kamcatskeé
pasmo reprezentuji akrecni

5°Norogeny s terannni stavbou

195

s kontinualnim vyvojem od

"mesozoika do kenozoika.

Cukotské pasmo se lisi
zastoupeni mikrokontinetu
zatimco v korjaksko
kamcatském dominuiji
akrecCni kliny a vulkanicke
oblouky.
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VERKHOYANSK-KOLYMA OROGENIC REGION
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NORTH - ASIA CRATON

Precambrian crystalline basement

Sedimentary and volcanic-sedimentary cover

i x,'"a' T B )
SRR

500 km

Riphean to Early Paleozoic - Carboniferous and Permian

Middle Devanian to Mississipian | Mesozoic

BP=Baikal-Patom fold- and- thrust belt, VE=Verkhoyansk fold- and- thrust belt
COLLAGE OF TERRANES OF THE VERKHOYANSK - KOLYMA OROGENIC REGION

Island arc terrane (AZ=Alazeya) %

Accretionary wedge (predominantly turbidite) terranes :
(PD = Polousnyy - Debin) —

Accretionary wedge predominantly oceanic terranes
(SA = South Anyui, KD = Kenkel'da)

Ophyolite terranes (MN=Munilkan) 7

Miogeoclinal terranes (passive continental margine) \
(OV = Omulevka, CH = Chukotka)

Turbidite terranes continental margin
(slate belt) (KN = Kular-Nera)

Turbidite terranes: (AG = Arga-Tas)

Late Jurassic to Cenozoic :
post amalgamation and post accrecion
complexes (ZB= Zyryanka basin)

Thrust
Normal faults




Structures: Verkhoyansk-Kolyma South Anyni Anyii-Chukotka

fold belt sutire Jold system
Oloy South-Anyui Chukotka
Siberia volcanic belt basin microcontinent
Eﬂﬂﬂﬂﬂﬂl Amrﬂtﬂd t.mm uurrﬂiunur}' ensimutic T»urhld“lﬁs

island are

prism

shifted part of
North American

e / continent

oceanic
..[ lithosphere

Fig. 6. Paleogeodynamic profiles for Late Jurassic —Early Cretaceous time.




Paleotectonic reconstruction J, - K,

Uda—Murgal island arc system: 1 [l votcanicar: 2 [Frpqaccretionary

prism

Late Jurassic - Early Cretaceous Uda-Murgal island arc




Orogenetické zony jsou tvoreny tektonickou kolazi, ktera byla

priclenéna ke kontinentalnim jadrum. Do této kategorie spadaji altaidy, prechodna
zona a tethysidy dale délené na kimeridy a alpidy a cirkumpacifické pasmo
alpid.
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Eastern Chukotka
terrane

South-A t Vel’may terrane‘?e"r'n

outn-Anuy sutiure

N West-Chukotka e
 terrane -

o |

Koryak fold belt
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_ terrane é,.:
' Q

Siberian B

Kxasan Pacific

Chukotka fold belt consists of Anyui-Chukotka fold system and
South Anyui suture (1- Shalaurova terrane, 2 - South-Anyui terrane




THE MAIN TECTONIC ELEMENTS OF NORTHEASTERN RUSSIA
120

140 160 150

Cukotské a korjaksko-kamcatské
pasmo reprezentuji akrecni
orogeny s terannni stavbou s
kontinualnim vyvojem od
mesozoika do kenozoika.
Cukotské pasmo se lisi zastoupeni
mikrokontinetii zatimco v
korjaksko kamcatském dominuji
akre¢ni kliny a vulkanicke
oblouky.

Fa'my Late Mesozoic Western Koryakian fold belt
Key areas: 1-Taizonos ; 2-Penzhina; 3-Ust-Belaya {and Pekulney ndce)
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Kimerska orogeneze

P¥i jiznim okraji Asie byl vyvoj uréovan kolizi s kimerskou skupinou teranu (trias,
jura) v obdobi mezi 210 az 180 Ma vytvarejici kimerské orogenetické pasmo tethysid.
Ke kimerskym mikrokontinentiim, které pfi svém severnim driftu na sebe nabalovaly
kolaz dalSich dil¢ich kontinentalnich fragmentu, patfi bloky v Turecku, Iranu,
Afganistanu, Quiantang a Lhasa v zapadni Cing, blok Sibumasu a Barma v JV Asii.

Starokimerska faze

Do prvni skupiny oddélené od Gondwany ve spodnim permu patfi bloky v severnim
Iranu (Elbrus) na zapadé a bloky Quiantang a Sibumasu na vychodé. P¥i jejich driftu
se na severu subdukci pod Laurasii, severni Cinu a jizni Cinu-Indog&inu uzavirala
Paleotethys a za nimi se oteviral novy ocean oznaCovany jako Mesotethys. VySe
zminéna skupina mikrokontinentl kolidovala s Eurasii v triasu, tj béhem
starokimerskych fazi alpinského vrasnéni.

Mladokimerska faze

Jizni fragmenty kimerské skupiny mikrokontinenttl zahrnujici tauridsky,
stfrednoiransky, strednoafgansky, lutsky, karakoramsky, lhasky a barmsky blok
byly za€lenény do jizniho okraje Asie potom béhem mladokimerskych fazi v jure.
Kolize skupiny zapadokimerskych teranu dala vzniknout pohofim v Turecku, Elbrusu,
Kopet Dagu. Hindukusi a Pamiru.

Pod jizni okraj Asie potom dochazelo béhem kfidy nadale k subdukci oceanické kury
Neotethydy, ktera misty vedla k velkych intruzim granitoidd (transhimalajsky batolit).
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Palavogeographic
reconstructions of the
Tethvan region for Late
Permian showing relative
positions of the East and
Sontheast Asian terranes and
distribution of land and sea.
The distribution of the Late
Permian INeynoden from
Laos is also shown. Present
day outlines are for reference
onlv, NC=North China 5C =
Souih China T = Tarim I =
Imdochina €1 = CHangiang L =
Lhaza 5= Sibumasa WH = West
Barma 1= Greater India.
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(a) Permian (~270 Ma)
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(b) Early Triassic (~247 Ma)
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(c) Early-Middle Triassic (~247-237Ma)
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(d) Middle Triassic (~237 Ma)
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(e) Middle-Late Triassic (~237-230 Ma)
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East Mulaya Arc

Sibumasu South China

(f) Late Triassic (~230-200 Ma)

Lincang-Sukhothai-

East Malaya Arc 5 i
Sibumasu imao/Indoching

A N7 Meliing of hybridized source

Melting of metasomatized saarce

Fig. 14. Schematic tectonic cartoons showing the
Paleotethyan tectonic evolution in Southeast Asia
involving: (a) the on-going subduction of the main East
Paleotethyan Ocean, the

closure of a series of back-arc basins in Southeast Asia,
and subsequent assemblage within/between the
Southeast Asia continental fragments and Eastern
Cimmerian silver at ~270 Ma

(Permian); (b) ~247 Ma (Early Triassic); (c) ~247-237 Ma
(Early-Middle Triassic); (d) ~237 Ma (Middle Triassic); (e)
~237-230 Ma (Middle-Late Triassic); and (f) ~230-200
Ma (Late

Triassic). See text for the detailed explanation.
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Palaeogeographic
reconstructions of the
Tethyan region for Late
Permian showing relative
positions of the East and
Southeast Asian terranes and
distribution of land and sea.
The distribution of the Late
Permian Dicynodon from
Laos is also shown. Present
day outlines are for reference

only. NC = North China SC =
South China T = Tarim I =
Indochina Qi = Qiangtang L =
Lhasa S = Sibumasu WB = West
Burma GI = Greater India.




Palaeogeographic reconstruction of
the Tethyan region for Late Triassic
showing relative positions of the East
and Southeast Asian terranes and
distribution of land and sea. Present
day outlines are for reference only.
NC = North China SC = South China
T = Tarim I = Indochina Qi =
Qiangtang L = Lhasa S = Sibumasu
WB = West Burma GI = Greater
India.
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[ Deep sea

Palaeogeographic reconstruction for
Eastern Tethys in the Late Jurassic
showing distribution of land and sea. SG =
Songpan Ganzi accretionary complex SWB
= South West Borneo (includes Semitau)
NP = North Palawan and other small
continental fragments now forming part of
the Philippines basement Si = Sikuleh N =
Natal M = Mangkalihat WS = West
Sulawesi Ba = Banda Allochthon ES = East
Sulawesi O = Obi-Bacan Ba-Su = Banggai-
Sula Bu = Buton B-S = Buru-Seram WI1J =
West Irian Jaya Sm = Sumba PA =
Incipient Philippine Arc PS = Proto-South
China Sea Z = Zambales Ophiolite. M
numbers represent Indian Ocean magnetic
anomalies. NC = North China SC = South
China T = Tarim I = Indochina Qi =
Qiangtang L. = Lhasa S = Sibumasu WB =
West Burma GI = Greater India.




A Subduction
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Land
D Shallow Sea
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Palaeogeographic reconstruction for Eastern
Tethys in the Early Cretaceous showing
distribution of land and sea. SG = Songpan
Ganzi accretionary complex SWB = South
West Borneo (includes Semitau) NP = North
Palawan and other small continental
fragments now forming part of the
Philippines basement Si = Sikuleh N = Natal
M = Mangkalihat WS = West Sulawesi Ba =
Banda Allochthon ES = East Sulawesi O =
Obi-Bacan Ba-Su = Banggai-Sula Bu =
Buton B-S = Buru-Seram WIJ = West Irian
Jaya Sm = Sumba PA = Incipient Philippine
Arc PS = Proto-South China Sea Z =
Zambales Ophiolite. M numbers represent
Indian Ocean magnetic anomalies. NC =
North China SC = South China T = Tarim I
= Indochina Qi = Qiangtang L.= Lhasa S =
Sibumasu WB = West Burma GI = Greater
India.
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Palaeogeographic reconstruction for
Eastern Tethys in the Late Cretaceous
showing distribution of land and sea.
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G = Gondwana continent; 10 = Indian Plate; LS = Lha=a block; NOT = north Qiangtang block;

S0T = sputh Ciangiang block; QD = Gaidam bleck: QL = Qilian Bock: MOC = Morth China Craton;
NOSEZ = Morth Qilian swiare zone; WQUR = Morih Caidam UHP belt; SHSZ = Shuanghu suture zone;
Y&£ = Yalu-zangho swiure zone; HHUB = high Hirmalayan UHP helht
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Distribution of major tectonic units in the Tibetan Plateau; these include
various continental blocks, HP and UHP suture zones and metamorphic beilts.
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G = Gondwana continent; 10 = Indian Plate; LS = Lha=a block; NOT = north Qiangtang block;

S0T = sputh Ciangiang block; QD = Gaidam bleck: QL = Qilian Bock: MOC = Morth China Craton;
NOSEZ = Morth Qilian swiare zone; WQUR = Morih Caidam UHP belt; SHSZ = Shuanghu suture zone;
Y&£ = Yalu-zangho swiure zone; HHUB = high Hirmalayan UHP helht
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Distribution of major tectonic units in the Tibetan Plateau; these include
various continental blocks, HP and UHP suture zones and metamorphic belts.
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Fig. 2 Tectonic setting of the Pamirs that comprises three main units: North, Central
and South Pamir; mainly based on Vlasov et al. (1991) and on Schwab et al.
(2004).
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Fig. 6. Permian to Early Jurassic tectonic history of the Pamir showing rifting of the Gondwana terranes, implications of the
Cimmerian Orogeny, and source and
deposition of Late Triassic to Early Jurassic clastic rocks (modified from Angiolini et al. (2013) and Robinson (2015))
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Suture Zone, and KB = Katawaz basin).
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Cartoon of the collision history of the Gondwana terranes between the
Turan Plate and the Indian Plate. This is one of several possible scenarios
(Dercourt et al. 1986; Boulin 1990; Treloar & lzatt 1993; Montenat 2009).
The sections are not to scale. M. Triassic: Final stage of Palaeotethys
subduction beneath the southern margin of the Turan Plate. Formation
of the north Hindu Kush rift basin and volcanic arc, as well as intrusion
of I-type granitoids at 240—-220 Ma. In the Late Triassic—Early Jurassic,
the Gondwana terrane of the Band-e Bayan (BB)-Helmand (HE) blocks
collided with Eurasia during the Early Cimmerian orogenic event and
gave rise to post-collisional S-type granitoids at 210-190 Ma. M. Jurassic:
Subduction of Neotethys beneath the SE margin of the Helmand Block
caused the opening of the Waras—Panjaw Ocean by back-arc rifting.
The Farah Basin (FB) was filled in by the ‘Panjaw Flysch’ series and was
subsequently folded during the Late Cimmerian event in the
Late Jurassic—Early Cretaceous by collision with the Helmand Block
along the Waras—Panjaw suture. L. Cretaceous: Subduction beneath
the Helmand Block was going on, entailing the intrusion of the
mid-Cretaceous granitoids. The Kandahar forearc basin (KA)
developed at the SE margin of the Helmand Block. The small
Gondwana-derived Kabul Block (KB) is supposed to be situated in an
oceanic environment between the Helmand Block and the Indian Plate.
U. Cretaceous—Palaeogene: The Kabul Block collided with the Kandahar
forearc basin and the Helmand Block, whereby the Logar ophiolite was
thrust upon the autochthonous sedimentary cover of the Kabul Block.
At about the same time, the Khost—Waziristan ophiolite was thrust over
the shelf margin of the approaching Indian Plate. Eocene: In the collision
zone between the Afghan promontory and India, the Katawaz pull-apart
basin opened and was filled in by a thick deltaic sequence. In Neogene
times, the ongoing collision caused the subduction of the Indian Plate
beneath the Khost—Waziristan ophiolite together with a series of thrust
sheets of shelf sediments. The Katawaz Basin was squeezed out and its
pile of strata moved towards the SE on top of the thrust stack.
Quaternary: The northward movement of the Indian Plate continues
with recent seismic activity along the left-lateral strike-slip faults on
both sides of the Kabul Block
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Figure 2. Pangea paleogeographic reconstruction for the Permian-Triassic
showing the prerift location of the Tauride block along the NE Africa margin of
Gondwana (modified after Garfunkel, 2004). Note also the prerift position of the
central Iranian block along the Arabian margin. Both the Tauride and Iranian
blocks have Cadomian-type basement (see text for discussion). The southern
limit of crustal provinces underlain by Cadomian-Avalonian basement (shaded
gray) is postulated to abut the northern edge of Afro-Arabia.
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Kenozoicka evoluce Asie

Ruzné fragmenty Gondwany jako Indie a Arabie kolidovaly se zbytkem Asie béhem eocenu
a miocenu a orogeneticka pasma, ktera vznikala uzaviranim Neotethydy se oznacuji jako
alpidy. Vytvareji souCasné alpinsko-himalajské orogenetické pasmo. Alpidy spolu

s kimeridami tvori tethysidy.

se, ze ke kolizi doslo asi 1250 mil na jih od dnesniho kolizniho kontaktu a béhem kolize
doslo k horizontalnimu zkraceni o vice neez 1000 km..

Arabska deska kolidovala s okrajem Asie v JV Turecku a v Iranu az béhem stfedniho
miocenu a tato konvergence pokracuje dodnes rychlosti 3-4 cm palce za rok. Kolizni zonu
muzZeme pozorovat v Zagrosu Vv jiznim Iranu. Podobné jako v Tibetu vzniklo potom

v centralnim Iranu a Turecku vysoka nahorni plosina.

Circumpacifické alpidy muzeme pozorovat pfi vychodnim okraji Asie v oblasti Kamcatky,
Cukotky, PFimofi a Korjakské nahorni plosiny na ruském Dalném vychodé rovnéz v
Japonsku, a Jiho¢inském mofi. Jejich vyvoj byl a je urovan subdukci oceanické kary
Pacifiku pod vychodni okraj Asie. Subdukcni zéna, ktera byla aktivni pfi vychodnim okraiji
Asie ve svrchnim mesozoiku zaCala migrovat smérem od kontinentu. To vedlo ke krustalni
extenzi. V oligocenu se napf. otevrelo Jiho€inské more, ve stfrednim miocénu se otevrelo
Japonské more a Japonsko se oddélilo od Asie. Podobné stari ma Kurilska panev za
Kurilskymi ostrovy.
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Arabska deska na severovychodé pokrytd mocnou sekvenci sedimentarnich
hornin kolidovala s kimerskou Casti Asie v Turecku a Iranu podél zagroské sutury
a sutury Bitlis v JV Turecku za vzniku pohori Zagros a Bitlis behem mioocenu a
tato kolize pokracCuje dodnes. V predpoli pohofi se vytvorila, podobné jako

v Tibetu, ndhorni plosina (zlusténi kontinentalni kuary). Pfi severnim okraji
Iranské nahorni plosSiny byly vyzdvizeny kimerské pohofi Kopet-Dag a Elbrus.

V Turecku na sever od Anatolské nahorni plosiny byl vyzdvizen Kavkaz.
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Figure 3. Cartoons illustrating geodynamic models for the western (a—c) and eastern (d—f) parts of the Arabia-Eurasia
collision zone. (a) and (d) correspond to a precollisions stage of the closing of Neo-Tethys. (b) West Great Caucasus

(GC, profile 1, Figure 2): Delamination of the formerly subducted slab is followed by uprising of the hot asthenospheric
material under the Lesser Caucasus (LC) and initiation of underthrusting of the Eurasian plate under the West GC. (c) East
Great Caucasus (profile 2, Figure 2): underthrusting of the Arabian plate under West Zagros (WZ), partial delamination

of the Neo-Thetis plate, well-developed underthrust of the Eurasian plate under the East GC. (e) Convergence of the Iranian
block (IB) with Eurasia, development of the subduction zone at the southern flank of the IB, bending of the northern
subducting plate (e.g., Ribe, 2010). (f) corresponds to profile 4, Figure 2: underthrust of the Arabian plate under East Zagros
(EZ) and IB in conjunction with the detached plate, partial underthrust of the Eurasian plate under Kopet Dagh.
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Fig. 1. Map showing location of study region and nearby tectonic
features. Thin black lines represent significant faults or boundaries
of mobile zone. Inset shows simplified tectonic setting of Syria
within the Arabian plate. AEA, Abd El Azniz.
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features. Thin black hines represent significant faults or boundaries
of mobile zone. Inset shows simplified tectonic setting of Syria
within the Arabian plate. AEA, Abd El Aziz.
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The Red Sea Rift is a spreading center between
two tectonic plates, the African Plate and the
Arabian Plate. It extends from the Dead Sea
Transform fault system, and ends at an
intersection with the Aden Ridge and the East
African Rift, forming the Afar Triple Junction in
the Afar Depression of the Horn of Africa.
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S N TIBET PLATEAU

INDIAN SHIELD

BENGAL
FAN

MODERN FORELAND BASIN & RIVERS

SIWALIK GROUP AND EQUIVALENTS

HIMALAYAN THRUST BELT

Hi malaj € predstavuji sougast jednotky
alpid (soucast tethysid). Tahnou se od
Afganistanu az po Barmu a pfi jejich vzniku
byly deformovany rozsahlé Casti Asie. Takze
do jejich studia mizeme zahrnout Karakoram,
Tibet, Tjan-San, Altaj, jezero Bajkal( (3000 km
na sever od Himalaji) a dokonce jihovychodni
Asii, ktera byla pravdépodobné
transportovana bo¢nim unikem dale na JV.
Asie se vyznaCuje vyraznym posttektonickym
vyvojem, ktery trva dodnes.




the Himalaya provides a good look at c-c collisions
WOr
Wor
Wwor
WOr

C
C
C

Himalaya

's youngest and highest mountain range
's fastest uplift rate (10 mm/a at Nanga Parbat)
's maximum relative relief (>6,000 m, Indus Valley)

1C

I's largest high plateau (Tibet, >5,000 m)

(nice feature!) produced from almost orthogonal collision

tectonic development 1n brief:

— Late Triassic: North Tibet collided with Eurasia, Paleotethys
Ocean closed, Kun Lun Range 1nitiated

— Jurassic to Early Tertiary: several oceans (or arms of oceans)
opened and closed; terranes were moved across Tethys to the
north

— Eocene: Neotethys Ocean closing, India collided with Eurasia

— Eocene to Holocene: India still pushing north into Asia.
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Late Jurassic
India Neo-Tethys Lhasa Maso-Tethys Asia

I
Earliest Tertiary 1 ﬂ
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SSwW
MFT

Indus-Zangbo
Suture

HIMALAYA :

LHASA

TIBET - Kunlun Qili Altyn-Tagh
Jinsho than
Bgn?ong Suture Sl;llture S‘Eg‘;re S"(I%re NNE
uture KUNLUN | '
| I SONGPAN A4 QAIDAM | QILIAN | TARIM
! QIANGTANG XE]l@ -GANZE KE T HEI SHAN ATE ATT

LEGEND

- Cenozoic vocanism
El Possible partial melting
- Tarim block

[ ailian Shan biock (?)
- Qiadam block

- Kunlun block

[ songpan-Ganze block
- Qiangtang block
- Lhasa block

I:l Himalayan block

I:l Tertiary sedimentary deposits

Indian lower crust

Weak Tibetan lower crust
Asian lower crust

Indian slab

Tibetan mantle

Asian mantle

Crustal anisotropy

AT |

) Uppermost mantle anisotropy
JUE Material transfer

MFT: Main frontal thrust, XF: Xianshuine fault
KF: Kunlun fault, NKT: North Kunlun thrust
HF: Haixuan fault, ATF: Altyn-Tagh fault
ATT: Altyn-Tagh trust




Hlavni stavebni jednotky Himalaji - Indie

1) Asijska deska — Tibet (Lhasa)

essssssssssssssss  Sutura Indus Tsangbo

2) Vy&si Himaldj

Hlavni centralni nasun

3) Nizsi Himal4;

Hlavni hrani¢ni nasun

4) Panev Siwalik (molasa,tercier) messssssssss  Hlavni frontalni nasun

5) Indo-ganzska nizina (molasa, recent)
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Hlavni tektonické jednotky (od severu k jihu) v Indii

1) Tibet
Jizni ¢ast Tibetu na jih od sutury Indus-Zangbo nalezi geologicky Himalajim. Zde se budeme zabyvat
Casti Tibetu, ktera se rozklada asi 1000km na sever od sutury Indus-Zangbo a Transhimalajského
batolitu Kandese az k Kun Lun Shanu pfi jizni strané Tarimské panve
Tibet(Xizang)
muzeme rozdélit do tfrech kontinentalnich fragmentu - Kun Lun, Qiantang a Lhasa. Oddélenymi
suturami Jinsha a Banggong. Kun Lun ma laurasijské faunistické afinity ale Qiantang a Lhasa
pochazeji z Gondwany a driftovali pfes Mesotethys, ktera byla ve stfedni kfidé pfinejmensim 6000
km Siroka. Sutura Jinsha mezi teranem Kun Lun a Qiantang vznikla v pozdnim triasu az
nejspodnéjsi jufe a sutura Banggong mezi teranem Qiantang a Lhasa ve svrchni jure.

Transhimalajsky batolit miZzeme nespojité sledovat na 2500km podél sutury Indus-Zangbo.

|:| Tethys Himalayan Sediments

T inds K [ | Trans-Himalayan Batholith

Higher Himalayas
I:] Lesser Himalayas
- Sub Himalayas

7] ITSZ Sedimentary Rocks

Indian
Peninsula

Bay of Bengal

Tibetan

- Mid-Tertiary Leucogranites
Plateau i g

ﬂ Outer Crystalline Klippen
NSZ Northern Suture Zone

ITSZ !ndus-Tsangpo Suture Zone
MCT Main Central Thrust

MBT Main Boundary Thrust
HFT Himalayan Frontal Thrust

Figure modelled after Sorkhabi (1999)
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2) VysSi Himalaj v Indii

VétSina hornin je tvofena metamorfity. Nejvyssi vrcholky mnoha §titd jsou ale tvofeny

a)

b)

paleozoickymi sedimenty. Vy$Si Himalaj muzeme rozdélit do 3 dil€ich jednotek.

Tethydni (Tibetska) zéna na severu je tvofena paleozoickymi a mesozoickymi sedimenty.
Jedna se 0 12 km mocné nakupeni fosilifernmich mofskych sedimentt od kambro-
ordovického stari az po stfedni eocen. Mesozoické sedimenty (napf. mocné karbonaty) se
ulozily na severnim pasivnim kontinentalnim Selfu indické desky. Sedimenty byly
metamorfovany do facie zelenych bfidlic a deformovany v nasunovych prikrovech.
Ofiolity odvozené z Neotethys a nasunuté na jih na indicky kontinentalni okraj.

Byly nasunuty ze sutury Indus -Zangbo smérem k jihu od 40 do 80 km na tethydni
sedimenty. Typické jsou nasuny na mélkovodni karbonaty.

Deska vysoce metamorfovanych hornin centralniho krystalinika nebo tibetska deska,
intrudovana miocennimi leukogranity. Ruly amfibolické facie tvofri tvori 15 km mocny
pruh podél celé deélky indickych Himalaji na jih od jihotibetského odlepeni. Jsou vyrazné
provrasnény, Casto se vyskytuje inverzni metamorféza. Na jihu jsou omezeny Hlavnim
centralnim nasunem. Granity nalezi syntektonickému magmatismu.
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The Geology Of Everest

Changtse S o
l _ﬂ .

B Ordovician Limestone
I Limestone, marble
B Shales, pelites, limestone
B Leucogranites :
B Leucogranites & pegmatite intruding ihllimmlct y oy
B sillimanite gneisses




1] LE]

km @ - :
LSZ - Lhatse Shear Zone [[] - Tethyan Sedimentary Sequence [l - Bverest Series schistipeiites  [fe] - Leusogranite bodies
QD - Qomalangma Detachment [ ] - Yellow Band marble/schist [ - Greater Himalayan Sequence

Figure 3. Generalized cross section through the Everast massif and the Rongbuk Valley to the north, modified from Searle
at al. [2003), Searle, (2003), and Jessup at al. (2008).
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3) Niz$i Himal3j

Jedna se 0 zonu mezi Hlavnim centralnim nasunem a Hlavnim hraniénim nasunem
tvofenou 20 km mocnymi proterozoickymi rulami a metasedimenty, paleozoickymi a
mesozoickymi metasedimenty indické desky a ordovickymi granity.

Krystalinické rulové komplexy VysSiho Himalaje byly nasunuty podél Hlavniho
centralniho nasunu od severu z Vyssi Himalaje na jih na sedimenty.

Podél kontaktu mezi VysSim a Nizsim Himalajem ve vychodnim Bhutanu je vice nez
100m mocny kuzel témér nemetamorfovanych karbonatu.

Na sever od Hlavniho hraniéniho nasunu jsou situovany 2 intramontanni molasové
panve, KaSmirska a PeSavarska panev. Sedimentace v PeSavarské panvi zacala
pfinejmensim pred 2,08 Ma a deformace panve pokracuje dodnes. Kasmirska panev typu
piggy-back vznikla pred 4-5 Ma, coz je obdobi vzniku Hlavniho hrani¢niho nasunu a
obsahuje vice nez 1km sedimentu.
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4)Siwalik Foreland Basin (terciér)

Vyskytuje se na jih od Hlavniho hraniéniho nasunu a jeho sedimentarni vyplin je
tvofena miocennimi az recentnimi nemetamorfovanymi arkosami, prachovci, bridlicemi
a slepenci. Vznikl flexurou indické litosféry pod nakladem k jihu se sunoucich pfikrovu
Predluben Himalaji) a obsahuje vice nez 10km terestrickych sedimentu indikujicich
rychlou erozi. Je postizen nasunovou tektonikou az po hlavni frontalni nasun a tato ¢ast
byva oznacovana jako Subhimalaje. Od indo-ganzské niziny oddéleny hlavnim
frontalnim nasunem

5) Recentni molasové panve v predpoli (Indo-ganzska nizina)
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Hlavni tektonické jednotky
(od severu k jihu) v Pakistanu

Karakoram

Ostrovni oblouk Kohistan-Ladakh
Vyssi Himalaj,

Nizsi Himalaj,

Subhimalaj




1) Karakoram

predstavoval okraj asijské desky v Pakistanu. Karakoram tvori zapadni uzky konec
tibetskeho plato.

Geofyzikalni udaje ukazuiji, ze asijska litosféra zde subdulovala k jihu do hloubky
pfinejmensim 200km a narazi na mélkou k severu se podsunujici indickou litosféru.

2) Severni sutura (Chalt Shyok Surture. Hlavni karakoramsky nasun)

Tato sutura je situovana mezi ostrovnim obloukem Kohistan-Ladakh a
karakoramskou (asijskou) deskou na severu. Vznikla uzavienim zaobloukoveé
panve, které je dnes potvrzovano nalezy mocnych intravulkanickych turbiditu.

V Pakistanu sutura obsahuje 4km Sirokou melanz, ve které grafiticka jilovita matrix
zahrnuje bloky obloukovych hornin a albsko-aptskych vapenct odvozenych z jihu.
V Ladakh sutura obsahuje ofiolity vazané na nasunovou linii. Ke vzniku sutury doslo
mezi 100 az 80 Ma jako dusledek severni subdukce a kolize ostrovniho oblouku
Kohistan-Ladakh s karakoramskou deskou
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Fig. 1. Regional tectonic map of south-central Asia, showing sutures and major faults. The arca of investigation i1s marked by the dashed rectangle in the north-
western part of the India-Asia collision zone (NP, CP, SP denote the northern, central, southem Pamirs). Palacomagnetic rotations in and around the westem
syntaxis arc marked by arrows (modified from Klootwijk et al., 1986, 1991, 1994; Burtman and Molnar, 1993; Thomas ¢t al., 1994 and Patzelt et al., 1996).




ACCRETION OF CIMMERIAN BLOCKS TO EURASIA

RIFTING FROM GONDWANA
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3) Transhimalajsky batolit a ostrovni oblouk Kohistan-Ladakh

Transhimalajsky batolit muZzeme nespoijité sledovat na 2500km podél sutury Indus-
Zangbo. Na zapadé batolit pronikl do hornin ostrovniho oblouku Kohistan-
Lahakh zatimco na vychodé do hornin andského typu kontinentalniho okraje.
Je to zpusobveno tim, zZe teran Kohistan-Ladakh je znam pouze na zapadé
a severni sutura na vychodé konverguje k suture Indus-Zangbo.

Batolit pronikl ve dvou fazich, nejprve béhem stfedni kfidy a potom béhem
paleocenu az spodniho eocenu, velmi blizko obdobi kolize. Jeho horniny byly
dusledkem severni subdukce Neotethydy pod aktivni kontinentalni okraj Tibetu.
Tento magmatismus andského typu vedl| k zvétseni tloustky lhaského bloku
pri jiznim okraji Tibetu.

Pokud se tyCe ostrovniho oblouku Kohistan-Ladakh. Tak vznikal pravdépodobné
pri severnim okraji Neotethydy a behem kolize byl zachycen mezi eurasijskou a
indickou deskou. Byl tak deformovan dvakrat, poprvé kdyz kolidoval
s asijskou karakoramskou deskou a podruhé kdyz s nim na jihu kolidovala
deska indicka.

Ve vyvoiji ostrovniho oblouku Kohistan-Ladakh muzeme vyclenit 3 obdobi:

1) Vznik zralého ostrovniho o blouku ve stfedni kiidé. Po kolizi mezi 102-85Ma se
oblouk stal vybézkem kontinentalniho aktivniho okraje pod ktery k severu
subdukovala Neotethys.

2) Intruze batolitu andského typu ve dvou periodach - 78-75Ma a 48-45 Ma.

3) Pribézné podsouvani Indie pod zlustélou kdru Kohistanu vedouci
ke krustalnimu natavovani a intruzi granitu pred 30Ma.

Takze muzeme v prubéhu akrece ostrovniho oblouku ke kontinentu rozlisit 3
rozdilné typy granitického magmatismu
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4) Sutura Zangbo-Indus

oddéluje oblouk Kohistan-Ladakh od indické desky ( na vychodé lhasky blok
Tibetu od indické desky). Zde je nazyvana také sutura Yarlung-Zangbo.

V Pakistanu tato sutura koinciduje s Hlavnim nasunem plasté (MMT), podél
které doslo k obdukci hornin oblouku Kohistan-Ladakh na indickou desku. Na
zakladé paleomagnetickych udaju se predpoklada progresivni uzavirani sutury
na vychod, v SZ Himalajich v paleocenu a na vychodé v eocenu. Jinymi
slovy nejdelSi obdobi indentace bylo v Pakistanu na zapadni syntaxis, coz je

v souladu se skute€nosti, ze deformace zde byla intenzivnéjSi a
komplikovanéjsSi nez vice na vychodé.

V ramci sutury se setkavame s nasledujicimi horninami:

a) Ofiolity, které se objevuji v Nagaland v SV Indii a hlavné v centralnim Tibetu
v nespojitém pasu 2500km dlouhém, misty s kompletni ofiolitovou sukcesi.se
sedimenty svrchniho albu az cenomanu.

b) Glaukofanické bridlice c) Ofiolitické melanze a olistolity. Objevuji se v SZ
Indii v Ladakh. Olistolity tvori bloky Selfovych, pfeduteesovych a svahovych
sedimentu v turbiditech abysalu.

c) Stredotlaké granulity. Byly metamorfovany vice nez pfi 8kbar v subdukcéni zoné
pod obloukem.
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Regional geological setting of Nanga Parbat - Haramosh Massif
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4) Okraj indické desky v Pakistanu

Jednotky obdobné jako v Indii. NeznamnegjSi oblasti je masiv Nanga-Parbat, kde v
tektonickém okné vystupuji jednotky indické desky zpod prikrovi zony Kohistan-
Ladakh.

Obdobné jednotky jako v Indii VySSi Himalaj, NizSi Himalaj, Subhimalaje.

Nejmladsi projevy nasunt mizeme vidét na mistech, kde amfibolitové facie rul Nanga
Parbat je nasouvana na stérky reky Indus.. Ukazuje to, Zze himalajska orogeneze,
ktera zaCala pred 50 Ma probiha dodnes. Nanga Parbat, s kulminujicimi hodnotami az
/mm za rok, vykazuje nejvysSi denudacni rychlosti na sveté.

INDIAN PLATE - HIMALAYA ASIAN PLATE - KARAKORAM
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Regional geological setting of Nanga Parbat - Haramosh Massif
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R olang, 3009 Joumaan e Vit Ol Ewpian

Drive nez Indie narazila na Asii ve starSim tercieru,
nékolik tisic kilometr oceanické kiry Neotethydy
velmi rychle subdukovalo pod Asii. Pfi subdukci
Neotethydy vznikl v centralnich-vychodnich
Himalajich andsky typ kontinentalniho okraje a
ostrovni oblouk v oblasti Kozistan-Ladakh na
zapade.

A - Eurly Cravsconsy (130 ba) 10 Bk 5 oot {00065 Mol )

FURASIA

Paleomagnetické udaje ukazuiji, Ze Indie se od
obdobi pfed 84 Ma pohybovala proti sméru
hodinovych rucéi¢ek a ke kolizi s Asii doslo asi pred
45 Ma. Poté pokraCoval pohyb na sever, ktery na
zapade dosahoval 1815 km a na vychodée 2750 km.
Severni pohyb indické desky probihal od kolize az
dodnes rychlosti 5cm/rok. ProtoZze obé desky,
indicka i asijska , maji zhruba stejnou hustotu,
nemuze dojit k vyraznéjsi subdukci jedné desky pod
druhou. To vede k vyraznému vyzdvihu kolizni zony.

/ 19 ¢an. 37 Pfi narazu Indie na Tibet byl nejprve seskrabnut
: paleozoicky a mesozoicky sedimentarni pokryv
] (superficialni prikrovy) okraje indické desky a
bt ity sUNUL dO pTedpoli na jeji stabilngjsi ¢ast.
w1 S pokracujicim posunovanim indické desky byly
strzeny ¢asti metamorfovaného basementu
. (pfikrovy fundamentu) na okraji desky a rovnéz
sunuty jako pfikrovy fundamentu. Himalgje jsou tak
. tvoreny z velke Casti Supinami severniho okraje
" indické desky.
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Postkolizni zkracovani bylo kompenzovano 3 zpusoby, nazory na jejich relativni
vyznam se lisi.

1) Zkraceni a ztlusténi kury

Hlavni centralni nasun (MCT) s translaci vice nez 100km, Hlavni hraniéni
nasunuti (MBT) a Hlavni frontalni nasunuti(MFT) . Zkraceni v suturové zone je
odhadovano na 550km a v zoné mezi suturou a himalajskymi nasuny na 400km.
Celkové zkraceni nebylo tedy pravdépodobné vice nez 1000km.

Ztlusténi tibetské kiry na témér dvojnasobek probéhlo od stfedniho eocenu do
spodniho miocenu a soucCasna vyska byla dosazena asi pred SMA

2) Podsouvani indické kontinentalni litosféry pod Eurasii. Nazory na rozsah se
liSi, nejnovéjSi seismickeé udaje ukazuji, Ze to muselo byt pfinejmensim 200km
nebo vice.

3)Vychodni lateralni extruze (bo€ni unik) Tibetu a JV Asie. Opét se nazory lisi,
radove to vSak byly stovky km.




India Collided with Asia

* About 40 to 50 million years ago

e India collided with Asia,

— but because India was to light to subduct,
— 1t thrust under Asia

Main central thrust

(b) 40_50 M.Y.A. @ 2001 Brooks/Cole Publishing/ITP




Continued Convergence

» Thrusting of Asian rocks
— onto the Indian subcontinent
— accompanied continued convergence

Main central thrust Eroded accretionary

Main boundary fault
(c) 20—40 M.Y.A. © 2001 Brooks/Cole Publishing/I TP
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