Island arcs

Pacific examples

Aleutians (transitional)

Kuril (oceanic)

Japan (continental)

Bonin (oceanic)

Mariana (oceanic)

Kermadec (oceanic)

Sunda (continental)

High stress arcs:

Shallow dip Benioff zone; 

Large earthquakes

Young lithosphere- less dense

Low Stress arcs:

Steep Benioff zone

Few large earthquakes

Back-arc basin

Old lithosphere- dense

Arc systems

Oceanic: Trench, accretionary prism, forearc basin, back arc basin

Continental : same as above plus:

Fold thrust belt and foreland basin

Trench

Deepest part of ocean

Sediment transport along trench axis

Sediment input from side submarine canyons

Sunda trench supplied with sediment from Himalayas (Bengal fan) – 3000 km distance

Peru-Chile trench; empty in north- low rainfall/erosion



South part: thick sediment- high rainfall/erosion

Sediment commonly volcanic rich from adjacent arc

Accretionary prism

Thrust fault bounded packets of sheared sediment

Sediment scraped from ocean floor

Turbidite sandstones and shales

Olistromes: very coarse (conglomerates) debris flows

Melange: lack of continous bedding



Includes large blocks/fragments



Highly sheared



Volcanic/sedimentary clasts

Franciscan Formation- California

Dewatering of sediment with depth- fluid flow updip important- lots of veining.

Smectite = illite + water (150oC)

Metamorphism is high pressure-low temperature

Zeolite facies

Prehnite-pumpellite

Glauophane 

Eclogite (garnet- pyroxene)

Forearc basins

Lies above accretionary prism

Sediments from arc- reflects depth of erosion

Several km thick

Magmatic arc

Metamorphism: high temperature/low pressure

Continental crust: andesites/alkali basalts

Oceanic arc: mainly basalts

Volcanic front: 2-300 km from trench

~ melting at 125-150 km depth 

Partial melting in mantle wedge above slab

Melting promoted by dehyration reactions in slab

Japan arc: volcanism changes with distance from trench

Tholeiite basalt series

Calc-alkaline series (andesites/dacites)

Alkali series: alkali rich volcanics 

Back-arc basin

e.g. Sea of Japan

Active or inactive ocean floor spreading

Low stress arc system

Volcanic sediment infill

Ultra-high pressure metamorphism

China, Alps: Coesite 

high pressure quartz polymorph~ 35 kbars

Diamonds in garnet eclogites

~ 150 km; 7-800oC.

How returned to surface from great depth?

Foreland basin

Adjacent to fold/thrust belt

Sediment from eroding thrust sheets

Basin formed by isostatic loading of lithosphere

e.g. Appalachian basin

