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Tectonic Settings of UHPM
arc–continent collision

• active: Taiwan & Timor 
• Cretaceous: Oman

intracontinental shortening
• active: Caspian & Tibet

continent–continent collision
• active: Hindu Kush, Tibet
• Cenozoic: Himalaya, Alps, Norway, Bohemia, Kokchetav

continental rift
• Papua New Guinea

subduction erosion 
• active: Central America
• Cenozoic: Pamir

Arc–Continent Collisions

• active setting: Taiwan 

• active setting: Timor 

• Cretaceous: Oman
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Arc–
Continent 
Collision: 
Taiwan

Lallemand et al. (2001)

Kim et al. (2005)

TaiwanTeng et al. (2000)
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Arc–Continent Collision: Australia–Timor

began ~3 Ma; continental crust beneath Timor trough 40 km thick

Australia–Timor Hall (2002)
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Australia–Timor

Hall (2002)

• See Hall N Oz movie

5 Ma

Australia–Timor

• He isotopes indicate crystalline Australia (Hilton et al., 1992)

• rear-arc volcanoes show melting of MORB-type source in 
presence of mica, influenced by partial melt of continental 
material in presence of rutile & garnet that had undergone 
loss of fluid-mobile elements (e.g., Pb) (Elburg et al., 2002)

van Bergen et al. (1993)
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Samail Ophiolite of Oman:
Cretaceous Arc–Continent Collision

Samail Ophiolite is Large
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after Gray et al. (2000)

Gregory et al. (1998)

Tectonic Setting of Samail Ophiolite

Samail Ophiolite Emplacement
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Yamato et al. (2007)
ophiolite

eclogite

after Gray et al. (2000)

As Sifah Eclogite
Gray et al. (2004)
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recalc of Searle et al. (1994)

Inferred Shortening of Margin

Searle et al. (2004)
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Searle et al. (2004)

Intracontinental Subduction: Models

Pysklywec (2001)

150 km

300 km

Moho

150 km

300 km

Moho
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Tapponnier et al. (2001)

Intracontinental Subduction: 
India–Asia

Intracontinental Shortening

Wittlinger et al. (2004)
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Intracontinental Subduction

Allen et al. (2002)

S Caspian basin sinking at 1.5–10X rate of foreland basins (2.4 km in 5.5 Myr)

Continent–Continent Collision

• Active
– Hindu Kush
– India–Asia

• Ancient
– Himalaya
– Western Alps
– Norway
– Bohemian Massif
– Kokchetav
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Hindu Kush–Pamir

• slow velocities beneath Pamir & Hindu Kush 
imply subduction of continental crust (Roecker et al., 
1982)

• subhorizontal T axes in Pamir slab (implying 
bending) suggest it is not a normal P/T slab 
(subject to down-dip forces)

• Pamir is either a 2nd, S-dipping slab or an 
overturned segment of the Indian slab (Pavlis & Das, 
1999)

Searle et al. (2001)

Continent Subduction Beneath Hindu Kush

Searle et al. (2001)100 km
125 km
150 km
175 km
250 km

Pegler & Das (1998)

SW NEHindu Kush Pamir
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India–Asia

India–Asia

Owens and Zandt (1997)
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Himalaya

Lombardo & Rolfo (2000)

Kaghan

Tso Morari

Ama Drime

Kaghan

Kaneko et al. (2003)
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Tso Morari

Leech et al. (2005)

Western Alps

Rubatto et al. (2003)
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Lago Cignana 
Lago Cignana

Lago Cignana

Gouzu et al. (2006)

coesite-bearing
eclogite
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Dora Maira 
Dora Maira

Dora Maira

Bayon & Ballèvre (2006)
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Dora Maira

Compagnoni & Rolfo (2003)

Giant Norwegian UHP Terrane

footwall 3 GPa eclogite

hanging-wall sediment
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Western Gneiss Region

100 km

Chrontours Indicate UHP Antiforms

Johnston et al. (2005)
Root et al. (2005)
Walsh et al. (2006)
Young et al. (2007)
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UHP Domains Underlie HP Region

 UHP antiforms are ~2500 km2 to >100 km2

 parallel those in allochthons to the south; <375 Ma

 if continuous at depth, >11,000 km2 UHP overlain by HP

veneer >60,000 km2

Bohemian Massif Willner et al. (2000)
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Diamondiferous quartzofeldspathic gneiss, Saidenbach Reservoir

Massonne & O’Brien (2003)

epidote amphibolite
HP amphibolite
UHP

amphibolite

low-P amphibolite

Kokchetav Massif, Kazakhstan

Kaneko et al. (2000)

epidote amphiboliteHP amphiboliteUHP

amphibolite

low-P amphibolite
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Continental Rift:
Papua New Guinea

GNF

Davies, 1980; Lus et al., 2004; Cloos et al., 2005

<5 Ma Plio–
Pleistocene 
UHP domes

100 km
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Davies, 1980; Lus et al., 2004; Cloos et al., 2005

Emplacement of the Papuan Ultramafic Body (PUB)

100 km

PUB (Cretaceous)
emplacement ~58–30 Ma

Aure fold-
thrust belt 
renewed 
shortening  at 
~ 7 Ma

J- K  S e d im e n t s

S W N E

M a n t l e

C o n t in e n t a l C r u s t

S W N EJ- K  S e d im e n t s

C o n t in e n t a l C r u s t

M a n t l e
P A L E O C E N E - E O C E N E

P A L E O C E N E

Fig u re  3

Davies, 1992

Subduction-accretion complex

~58 Ma

subduction of 
Australian 
margin

Australia

Australia

Papuan ophiolite

Papuan ophiolite

Peninsular Collisional Orogen

~38–30 Ma

ophiolite emplacement
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Taylor and Huchon, 2002

Woodlark Rift

6 Ma onset of seafloor spreading
propagating westward

UHP Rocks at MOR Tip

Plate Motion

(Relative to Australian Plate)
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Seismicity & Focal Mechanisms

Moresby Seamount

N–S extension on 23–35° normal faults near MOR tip

S N

Papuan ophiolite (extensive?)

(Abers, 1997)
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Goodenough Island active normal fault

Misima Island Uplift

>7 uplifted coral terraces 

uplift not restricted to footwall

Huon Peninsula correlation suggests 
1–2 mm/yr uplift
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Subduction Erosion

• Active
– Central America

• Ancient
– Pamir

Subduction Erosion

(Clift & Vannucchi, 2004)

half of arcs are erosional

favored where convergence 
rate >60 mm/a

favored where trench 
sediments <1 km

ridge-collision events are 
important controls on rate
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Subduction Erosion

von Huene et al. (2004)

Pamir & Hindu KushPamir & Hindu Kush

Subduction Erosion: Pamir Xenoliths

xenolith pipe
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phlogopite–garnet orthopyroxenite

Eclogite-Facies Continental Crustal Xenoliths with 
Extreme Metasomatism & Devolatilization

sanidine–kyanite ‘eclogite’ sanidine–phlogopite ‘eclogite’

kyanite–garnet ‘eclogite’

Subduction Erosion of Asian Margin

Ducea et al. [2003]

Scholl & von Huene [in press]
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Extreme Sub-Moho Refining Conditions

Hacker et al. (2005)


