
Terrane

• A crustal block bounded by faults
• Preserves a geologic history that is

distinct from adjacent terranes
• Accreted by tectonic processes
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“The Big Picture”
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The Klamath Mountains

But first a small diversion into
obscure corners of petrography

(the study of rocks)



Metamorphic Rock Textures

Claystone
(Unmetamorphosed) Slate Low Grade Phyllite Low Grade

SchistMedium Grade
Gneiss: High Grade



Temperature-Pressure-Grade
Grade Indicator Minerals Al2SiO5

LT
LP

HT-LP

IT-LP



Metamorphic Facies



The Klamath Mountains

As seen

Along Interstate 5

End of digression.



Cow Creek Fm gneiss, near Sutherlin, OR



Cow Creek Fm Gniess detail



Cow Creek Fm, metabasalt outcrop



Cow Creek Fm Granite



Hanna Nickel Mine, Riddle, OR



Hanna Nickel Mine, Riddle OR



Serpentinite, I-5, near south of Roseburg, OR



Applegate Fm, near Applegate, OR



Cretaceous Hornbrook Fm, Siskiyou Summit



Klamath Mountains, Klamath & Shasta Lakes, Northern California



Josephine Ophiolite, Trinity Alps, near Yreka, CA



Trinity Alps, near Dunsmuire, CA



Klamath Mountains

As seen

Along Oregon Coast
And near

Oregon Caves NP



Late Cretaceous deep marine sediments
Cape Sebastian, OR



Otter Creek Fm, Buena Vista Point, OR US 101



Bandon, OR Otter Point Fm



Otter Point Fm meta-basalt, Bandon, OR



Cape Sebastian, Otter Point Fm meta-basalts



Josephine Ophiolite, near US 199, south of Cave Junction, OR



Near Oregon Caves National Park, Meta-sediments



Near Oregon Caves, Permian meta-sediments



Klamath Mountains

Near 
Sawyer’s Bar

California





Thrust fault!



Gruss: Weathered Granite



Sawyer’s Bar, CA



Terrane

• A crustal block bounded by faults
• Preserves a geologic history that is

distinct from adjacent terranes
• Accreted by tectonic processes



What are the details?



But why worry about this
“terrane” concept?

Consider some cherts 
found here

Mankinen et al 1996
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These cherts
were deposited
10° north of the
equator, and
then moved
another 10°
north relative to
North America.

So perhaps they
sit within a
terrane that later
accreted to
North America.

Mankinen et al 1996



Hacker et al 1995

Here is a simplified map
of the Klamaths. Thrust
faults bound several
terranes.

Consider the ophiolites
either side of the Cal-Or
border.
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Ophiolite: a
slice of ocean
crust.

A very
common
sequence of
rocks in the
Klamaths.
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More ophiolite sequences

Makinen 1995
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Hacker et al 1995

Ophiolites in different parts of the Klamaths . . .



How do we
assign ages
to these cross-
sections?

Hacker et al 1995



Using the age dates, we
can assign ages to
regional events, such as
terrane collisions.

Hacker et al 1995
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USGS OF 99-374: a history of Klamath accretion



USGS OF 99-374





USGS OF 99-374: note the use of granites to assign ages.
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The
Klamaths

And

The
Sierras

A
Proposed
Correlation



The Klamath Mountains

• A large scale domal region
• Four distinct thrust-bound major terranes
• Many sub-terranes
• Range from Permian to Cretaceous
• Evidence to infer multiple subduction zones
• A long-lived zone of continental growth
• Similar to the Sierra Nevada
• Related to Blue Mountains and other northern

regions


