
Global topography & bathymetry





both ridges and magnetic 
anomalies are offset by transforms

offset remains constant for long periods of time



ridge-ridge transforms 
are only active between ridge offsets

fracture zones are extinct transforms



ridge offset across a ridge-ridge 
transform remains constant over time

locked
locked



Different age lithosphere is juxtaposed 
across a fracture zone



Transforms are 
parallel to the 
direction of plate 
motion



On a spherical earth, transforms are curved. 
They are “small” circles- similar to latitude lines



pole of rotation (location) determined 
from transform curvature

transforms ARE curved



The San Andreas fault 
is a transform fault 
between the North 
American and Pacific 
plates



The Mendocino fault is 
a transform fault 
between the Juan de 
Fuca and Pacific plates



How does the 
Pacific plate “turn 
the corner” at the 
Mendocino triple 
junction?



North American
plate

Juan de 
Fuca
plate

Pacific
plate

Three plates:

• Pacific
• North American
• Juan de Fuca

come together at 
the Mendocino 
triple junction









Emperor seamount chain

Hawaiian seamount chain



Age of volcano gets younger 
towards Big Island





Active hot-spots



Yellowstone is a hot-spot
Snake River plain is a hot-spot track



Snake River plain volcanism



Fixed hot spot- 
Absolute plate motions



Source of hot spot 
magmas?

Lithosphere?
No!!!

Asthenoshpere
NO!

CMB??



Emperor seamount chain

Hawaiian seamount chain

Bathymetry ??



Hot spot track 
in New Hampshire




