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Motivation

* Explain cordilleran geology with plate tectonics
* Need: Euler poles- which describe the former locations of oceanic plates
~ relative to adjacent continents | A
» Development of this model allows authors to :m<m Em data to discuss some
big questions . . .
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Model

* Relative Motion model methods and assumptions

» Model based on previously determined reconstructions, calculated |
movement of plates relative to hotspots to find their motions relative to each

other. Assumption: Hot Spots are Fixed

» Reconstructions used to build the model
« Errors and Uncertainties: Hot spots do move, errors in determining plate hot
spot motion; plate plate motion, general ~onmco= of boundary between

oceanic plates
References:

(1) Henderson and Gordon (1981, {2) Jarrard and Clague (1977); (3)
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Morgan {1980); {7) Nortoun and Sclater (1979} (8) Sibuet and Mascle
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Relative Motion Reconstruction

* Reconstructions were generated by rotating magnetic anomalies and
fracture zones from their present location back to ﬂsm.« earlier
locations using the pacific _..oﬁmucw poles
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Reconstruction Details

« Data: Isochrons and fracture zones.

* |[sochrons indicate where ﬁrm :amm
was previously

» Arrows show direction and velocity

of plate motion; scaled to show the -
distance the plate would move in 10

my based on stage pole
« Stage pole previously B_nc_mﬁma
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Age and thickness of

subducting Farallon plate

« Molnar and Atwater qum- _:ﬁw.,m«n
spreading occurs behind trenches
subducting old lithosphere; H
Collision like compressive tectonism
occurs behind trenches mcvncngum
young lithosphere

* Laramide Compressive Hmnﬁos_ma.
Caused by subduction of young

buoyant Farallon lithosphere over a
long time

* Constructed synthetic mmwm_.o_.. and
Kula m_mﬁmm to estimate Farallon mmm.
~<150 My greater than 50My
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Variations in Bathymetry _umqm__m_ to Sm
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Velocity of
no?.\m _,mm:nm

N s\fo

 Calculated convergence velocity vectors of oceanic
plates relative to adjacent continental plates
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Trajectories of Plates

» Kula and lzanagi plates moved to
the North ﬂ B
~ * Capable of moving terranes North
* Farallon plate swept in Easterly
direction
~ » Capable of moving terranes West
~ toEast |
* North American Plate as a Whole

* Moving to the West, moving faster
over a hot spot @60 Ma




Model vs Geologic Events

* Proposed links between plate tectonics
and the Laramide orogeny: Change in the
absolute motion of North America, decrease in
the age of the subducting plate, a change in the
rate of convergence, @ mﬂﬁhOS&:ﬁ f the
angle of subduction, and the arrival of | . 220
allochthonous terranes kit then Sadadond

* Magmatic lull and increase in the arc * Increase in convergence rate
“trench distance is attributed to before Laramide = evidence for
anomalously shallow dipping subduction ~ younging and shallowing
of the Farallon plate beneath North * Increase due to changes in the
America _ Pacific-hotspot motion which is seen
. . R best when comparing the motion of
« If their model is correct (North Extent of K-~ NA relative to Pacific Hot Spot
F boundary) then southward B.ﬂ,maoﬁ: of « Conclusion: More than one
magmatic lull agrees, but there should be  tactonic process produced the
one moving northward too... a:mwm isn’t Laramide orogeny




