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anomalies are offset by transforms

both ridges and magnetic

offset remains constant for long periods of time
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ridge-ridge transtorms

are only active between ridge offsets

Inactive Active fault zone Inactive
~<— fracture — <~ (Blocks move in —> < fracture — >
zone opposite directions zone
Both blocks move Both blocks move
in same direction in same direction

fracture zones are extinct transforms




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




Different age lithosphere 1s juxtaposed
across a fracture zone

Inactive Active fault zone Inactive
~<— fracture — <= (Blocks move in —><— fracture
zone opposite directions zone
Both blocks move Both blocks move
in same direction in same direction
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Transforms are
parallel to the
direction of plate *
moti?h N, i ¥



On a spherical earth, transforms are curved.

They are “small” circles- similar to latitude lines

Earth's axis Earth's axis
‘ of rotation of rotation

Axis of plate
rotation Agp

% i

"Equator of
plate rotation
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The San Andreas fault
is a transform fault
between the North
American and Pacific
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How does the
Pacific plate “turn
the corner” at the
Mendocino triple

junction?

| Mendocmo
fracture
. zohe

Gulf of

Cahforma

Cascade
trench

Mendocino

Triple Junction




Three plates:

ePacific
eNorth American
eJuan de Fuca

come together at
the Mendocino
triple junction

q € n- Cascade
S A ‘j trench

| Mendocmo
?_ﬁ fractu re 2\
. zone '};

Pac1ﬁc

plate

Mendocino
Triple Junction

Gulf of
Caln‘orma




A Juan de Fuca
Subduction Zone

Juan
de Fuca

Plate /

North
American

Movement of JdF
with Respectto P

Moment
of P with
Respect to NA

7/ Movement
¥ Respectto JdF

2.cm/yr
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Triple Junction
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Hawaiian seamount chain
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Emperor
Seamount
Chain

Age of volcano gets younger

towards Big Island

Hawaiian
Seamount

Chain




EIXED"
1000 km

ogie of volcanics
millions of years
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Active hot-spots
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ne Calderas’

Volcanism in the American Northwest

ges shown In
millions of years)
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Yellowstone is a hot-spot
Snake River plain is a hot-spot track
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AUSTRALIAN
PLATE

7

S

rh
2 €25t Indian Rise

—4— Ridge axis (spreading rate
in centimeters per year)

—a— Transform
il Subduction or compression
- Zones of extension within continents

@® Volcanic centers (Hot spots)
&= Overall direction of plate movement

5
Aleu\““‘
Trench azm

GORDA PLATE

ANTARCTIC PLATE )
o>

B3 Continenta! margins
E=8 Volcanic ridges

Fixed hot spot-

Absolute plate motions




Source of hot spot
magmas”?

Lithosphere?
No!!!

Asthenoshpere
NO!

CMB??




Bathymetry ??
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Hawaiian seamount chain
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SIMPLIFIED BEDROCK GEOLOGIC MAP
OF NEW HAMPSHIRE

EXPLANATION

IGNEOUS ROCKS
TRIAGSIC-CRETACEOUS (245 - 160 Me®) N

|:| Whita Mountaln plutonic and volcanic u
rocks (mostly granits, syantts, and rhyolitea)
CARBONFFERDUS-PERMIAN (360 - 245)

- Two-mica granite

DEVONIAN (410 - 380}

u New Hampshirs plutonic rocks
(a} Granits
(b} Gmnadlorite
(c} Dlorita

SLURIAN {440 -410)
- Qrantts and granodiorita

ORDOVICIAN {500 - 440}
- Highlandcroft and Oliverian
granitic rocks

METAMORPHIC ROCKS
DEVONIAN (~400)
- Shtn. schist and quartzits,
and gnelss
SLURIAN {-430}
- Schiet, qumzlln and minor
carboneto rocks
CAMBRIAN-SILURIAN {52G - 430}
. Rusty schist and matavaleanie rmeks {w)
e |

Impure and calcareous quartzits and
alstaie}

UNDIFFERENTIATED METAMORPHIC
AND IGNEOUS ROCKS

PRECAMBRIAN-ORDOVICIAN (>>450)
Gnuiss of the Massabasic {m)
and fault rocks of the Rye
complax [r}, both comain
Igneous and metamarphic racks.
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