
SIO 160 Lecture 5 – Plate tectonics on a plane
Triple junctions

Read chapter 5.10-11 in KK&V (pages 113-120)

Read chapter 2 in Cox and Hart
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and bisects 
the velocity 
vector

where A is the 
overriding plate

Velocity line 
is || to ridge

Velocity line 
passes 
through AB

Velocity line 
passes 
through A is 
|| to trench
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Note: The velocity line ab 
is parallel to the ridge and 
is not necessarily 
orthogonal to AB 

Real world example: Reykjanes 
Ridge

Special case: non-orthogonal 
spreading

Cox & Hart   Ch. 2
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Bouvet Triple Junction
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J = Juan de 
Fuca plate

C = Cocos plate
C

J
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Which is why there is a 
fault running through 
Berkeley Stadium

(The Hayward fault)
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Flips between TRF and TFF

Rivera T.J.:
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Use spreading rates and 
directions based on Pac-Far 
and Pac-Kula magnetic  
anomalies to determine Kula-
Far ridge location

Atwater 1989



Digital isochrons of the ocean floor

note: TJ in Southern Chile



2010 EQ  Mag. 8.8

1960 EQ  Mag. 9.5
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during and after a ridge-
trench collision

Compare Pac-
Far-NoAm



Maksymowicz et al. (2012)
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South Chile              2 configurations

T.J. migrates rapidly
northwards

T.J. migrates slowly
southwards

both configurations are stable
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Subducted 
half-seamount?

Axis is 
buried by 
sediments

New ocean 
crust 
forming at 
axis

TJ



Compare Pac-Ant ridge profile:
Note the small “axial high” right 
over the axis; due to really 
fresh basalts

Ridge subduction:  
Spreading at the Chile 
triple junction

The shape of the Central 
anomaly indicates when 
layer 2A stops being 
formed;
Between line 8 and 9 the  
axial magnetic high 
dissapears



There is a gap in volcanism south of the triple junction 
corresponding to the segments where the crust 
passing beneath the volcanic line (~125 km depth) 
didn’t form at a spreading center; 

This indicates that water 
squeezed from subducted 
oceanic crust is important in 
generating magmas

Slab 
window



Similarities between 
Southern Chile trench 
and Cascadia:

Is subduction of young 
crust a predictor of large 
earthquakes?

(But, 120 Ma crust 
involved in Japan 2011)

(1987)




