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Arc magmatism

Stern and Dickinson, 2010
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Back-arc basins
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Back-arc magmatism
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Back-arc magmatism
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Back-arc magmatism

Dunn and Martinez, Nature, 2011
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O Temperature increase in the mantle wedge due to onset of back-arc spreading

O Sub-arc mantle becomes increasingly more depleted with time following the
onset of spreading, as mantle that has experienced decompression melting and
melt extraction beneath the BA flows into the mantle wedge above the slab




Subduction zones geometry
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Subduction zones mantle flow
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The Central Mediterranean
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The Central Mediterranean

Faccenna et al., 2005
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e Arc: slab dehydration and mantle wedge melting

e Back-arc spreading: adiabatic decompression melting due to extension at the back-arc

e STEP faults volcanoes: mantle upwelling through transform faults focusing volcanism
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The Central Mediterranean

Faccenna et al., 2005
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How do they evolve through time?

What is the source of melting?

How do these different types of volcanism interact with each other?

Where does the mantle that melts at the arc and back-arc come from?
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The Central Mediterranean

Faccenna et al., 2005
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Mantle flow from geochemistry
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3D model Seulp O Finite element code CITCOM
(Moresi and Gurnis, 1996)
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Back-arc basin formation
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The occurrence of continental collision nearby oceanic subduction is
important to trigger the formation of a back-arc basin

(b) McCabe (1984) model for arc curvature and back-arc rifting:
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Melt production

Link to video:
https://www.sciencedirect.com/science/article/pii/S0012821X19302766#ec0020



https://www.sciencedirect.com/science/article/pii/S0012821X19302766#ec0020




Source of mantle melting
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Source of mantle melting
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Source of mantle melting
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Source of mantle melting
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Source of mantle melting
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Source of mantle melting
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3D mantle flow

Link to video:
https://www.sciencedirect.com/science/article/pii/S0012821X19302766#ec0020



https://www.sciencedirect.com/science/article/pii/S0012821X19302766#ec0020




3D mantle flow
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3D mantle flow

Link to video:
https://www.sciencedirect.com/science/article/pii/S0012821X19302766#ec0040



https://www.sciencedirect.com/science/article/pii/S0012821X19302766#ec0040
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Toroidal flow (some thoughts out loud)
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10-15 Myr
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Timing of arc and back-arc magmatic activity
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Timing of arc and back-arc magmatic activity

Back-arc rifting Back-arc spreading Arc volcanism
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Conclusions

Mantle flow can influence the amount and composition of arc magmatism.

During back-arc spreading, for about 10 Myr, highly depleted mantle flows
into the mantle wedge, beneath the arc.

During trench retreat, back-arc spreading can correspond to minimum or
no activity of the volcanic arc. Alternatively, it can temporary change the
composition of arc lavas.

Toroidal mantle flow pattern is associated with a much stronger upwelling

component at slab edges than at slab windows.
0 _————

500

500L

e ~ .
5

1500 2000 3000 km







Back-arc rifting Back-arc spreading Arc volcanism
I

50 Ma 45 40 35 30 25 20 15 10 5 0
|\I\\|\\II‘\\I[|\I\\|1I\\|\I\\|\\Ill\\l\|\\l\|||\\‘

—— |zu Bonin

e Mariana

20 Ma 15 10 5 0
| I ! I | T T T T | I I T | T T ! T |

s Thyrrenian 1, 2

Liguro-Provencal 3

mmEE . — ACgean 4, 5

mmm Ancdaman Sea O

e Okinawa Trough &

——|anus Basin 9, 10

............. e North Fiji 11, 12, 13
——— LauBasin 14, 15

______ ————————— [ ScOtia Sea 16, 17

1. Guillaume et al., 2010 9. Beier et al., 2010

2. Faccenna et al., 2005 10. Woodhead et al., 1998

3. Malusa' et al., 2016 11. Greene et al., 1994

4. Jolivet et al., 2012 (Fig. 11) (also Jolivet 12. Lagabrielle et al., 1997

and Brun, 2010) 13. Meffre and Crawford, 2001

5. Jolivet and Faccenna, 2000 14. Turner and Hawkesworth, 1997

6. Chakraborty and Khan, 2009 15. Ewart and Hawkesworth, 1986

7. Lallemand 2016 16. Leat et al., 2003, 2004

8. Letouzey and Kimura, 1986 17. Larter at a., 2003



	Slide Number 1
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Slide Number 15
	Slide Number 16
	Slide Number 17
	Slide Number 18
	Slide Number 19
	Slide Number 20
	Slide Number 21
	Slide Number 22
	Slide Number 23
	Slide Number 24
	Slide Number 25
	Slide Number 26
	Slide Number 27
	Slide Number 28
	Slide Number 29
	Slide Number 30
	Slide Number 31
	Slide Number 32
	Slide Number 33
	Slide Number 34
	Slide Number 35
	Slide Number 36
	Slide Number 37
	Slide Number 38
	Slide Number 39
	Slide Number 40
	Slide Number 41
	Slide Number 42
	Slide Number 43
	Slide Number 44
	Slide Number 45
	Slide Number 46
	Slide Number 47
	Slide Number 48
	Slide Number 49

