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Active east-west extension here
within the Klamath Mountains,
due to subcrection / underplating.
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Absence of extension here A e
within Northern Coast Range, ; ARG 2V
contrary to MCC prediction. e
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Klamath Mountains are the B |
highest topography of Cascadia . BT i =
Forearc. Why no active faults? W A e Y =
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LATITUDE ( DEG NORTH)
Forearc Topography from Kelsey (1994)




Klamath Mountains Reside at a Tectonic Intersection
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Hypotheses for what the Klamath
Mountains should be doing
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* WNW-directed dextral transpression
(Unruh & Humphrey, 2017)

 East-west extension due to slab
rollback (Humphreys & Coblentz, 2007)

* North-south contraction (Hammond &
Thatcher, 2005)

* Rotate rigidly (Mckenzie et al., 2022)
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Lynch (2025 MS thesis) used
newly released lidar data to
document four active faults:
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* Scott Valley normal fault (SVNF)

* Hyampom strike-slip fault (HF)

* Mount Eddy normal fault (MENF)

* Williams Creek normal fault (WCNF)
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Yule (1996) and Kirby (2023) propose
reverse slip on Illinois River Valley fault
(IRVF) but no scarps or folding evident.
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e Fault-bounded intramontane basin

* Footwall is a steep east-facing
mountain front (~2500 m peaks)
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* Hangingwall is a flat valley (~800 m)
with bedrock ridges surrounded by
alluvial fill.
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* Fault scarps extend for 55 km along
west side of valley, extending
almost to the Klamath River
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Slip Rate: =0.7 mm/yr

(Extension Rate = 0.35 mm/yr)
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Hangingwall and footwall
consist of stream gravel
overlain by overbank silt.
IRSL shows younger T5 silts
bury T6 fan surface. Thus slip
rate is a minimum.
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SVNF (Shackleford Creek) Scarp Profile
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|s Extension Coupled to
Cascadia EQ Cycle?

* The Klamath Mountains presently
undergo east-west compression

* Normal faulting is not expected under
these conditions

* Compressionis due to locking of
Cascadia subduction zone

* Megathrust events may produce a
Stl’eSS re VeI‘SEJl (Perfettini et al., 2005; Kato et al., 2011)

* Normal fault slip events in the
Klamath Mountains may be
synchronized with Cascadia
Megathrust events

4700000N

4600000N

4500000N

600000E

400000E 500000E

= —
1 mm/yr le-16 s~-1

=== Scott Valley Normal Fault

Klamath Mountains GNSS
2 Velocities and Strain Tensor




Does Subcretion / Underplating Drive
Klamath Mountains Extension?

EQs create permeable

Slab morphology + pathways in slab, Fluids infiltrate into Subcreted sediments
slab pull modulates allowing fluid to escape subcreted sediments, are reflected in Bouguer
intraslab EQs and cause NVT manifest as LVZs gravity anomalies
Slab Curvature (1/km)  EQs > 30 km (9 Tremor (%) LVZ Thickness (km) Bouguer Gravity (mgal)

-3-2-10 12 3 0 5 10 15 50 100 150

SYUOW Z F 1

syuowW ¢ ¥ 61

syuow 7 ¥ 0L

-124° -122° -124° -122° -124° —122°
Delph etal. (2021)

600000E 700000E

Evidence for Episodic —
Underplating & Extension uw
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Mendocino Crustal
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Where is MCC-Predicted Extension?
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Clear Lake: Nested Pull-Apart Basins with Volcanism
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geodetically measured contraction.

* Widespread, rapid extension predicted by MCC modelis
®™  absent from the Northern Coast Ranges.

9 « MTJ crustal deformation appear most consistent with:
'*_‘5‘ * Subcretion and extensional collapse of Klamath Mountains
) * NW propagation of wide dextral shear zone [above Pioneer fragment?] “ |
* Contraction of Eel River basin where dextral faults terminate =
* No extension in wake of MTJ passage except at stepovers
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