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Abstract

Flat-slab subduction of the Yakutat microplate beneath south-central Alaska has played an instrumental role in the deformation of the
overlying Southern Alaska Block (SAB). Terrains of the SAB are bound by arcuate fault systems that delineate regions of transpression and
compression. North-verging accretion of these terrains form a prominent orogenic chain along Alaska’s southern coast, comprised of the
Chugach, St. Elias Mountains, and adjacent coastal regions of the Prince William Sound (PWS). Results from several low-temperature
thermochronology studies show that focused exhumation is constrained to a few main regions in southern Alaska - these are mainly in the St.
Elias region of southeast Alaska where collisional processes cause rapid rock uplift and in the western Chugach Mountains where
underplating along the megathrust is interpreted to cause localized rock uplift. However, the localized rock uplift in the western Chugach is
inferred from PWS sea level thermochronology age trends that are projected north into the high elevation, glaciated regions of the western
Chugach Mountain syntaxial core where age constraints were previously lacking.

Six new apatite (U-Th)/He (AHe) ages were determined from samples in the rugged core of the sytaxial region to evaluate spatial patterns of
rock uplift. Ages along a NNW transect from Harvard Glacier to Mt. Sergeant Robinson range from 6.6 + 0.9 to 10.8 + 1.6 Ma. Ages along
an ENE transect from Inner Lake George to west of Mt. Marcus Baker range from 4.7 + 0.9 to 7.6 + 1.4 Ma. However, when these ages are
corrected for topographic effects and projected to sea level for comparison with previous sea level ages, their sea level age range is 2 to 6
Ma, with average age 4.1 Ma. The topographically-corrected sea level ages generally decrease into the core of the range where elevations are
greatest. Inferred exhumation rates range from 0.3 to 0.5 km/Ma across the syntaxial core; these exhumation rates are the same as rates
determined for PWS fiord samples to the south and suggest that late Miocene to recent average exhumation rates have been spatially
constant across the region between the terrain-bounding Contact and Border Ranges fault systems. The consistency of the sea level projected



ages and inferred exhumation rates across the syntaxial core supports a kinematic pattern of uniform rock uplift caused predominantly by
underplating rather than crustal shortening between the terrain-bounding faults.
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Presenter’s notes: Today I want to talk about my research addressing the spatial and temporal patterns of rock uplift and exhumation in the
syntaxial core of the western chugach mountains of southern alaska constrained by the apatite helium low temperature thermochronometer
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Presenter’s notes: Map showing major topography and faults

Main point here is that major fault systems and topographic grain make CCW bends from SE to NW
Major bends in DF at Mt Hayes area and Denali

Major bends in BRF, CSEF systems
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Partial diffusion/retention of 'He (~60")
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=1 Western Chugach, PWS, Kenai, Talkeetna data from: Kveton (1989); Little and Naeser (1989); Buscher et al. (2008); Parry .- al. (2001);

Hacker et al. (2011); Hoffman and Armstrong (2006).

7/
Presenter’s notes: Area centered above Yakutat
Maximum curvature
Contact fault
Several thermochron studies over last couple decades, but all around the periphery of PWS — CM core as outlined by faults and topography
Ages — AFT 10 — 25 and Ahe 10-60 Ma in the bow wave around the what we call ‘syntaxial’ core.
Farther south, Kveton has AFT of 20-35 and ZFT of 30-45
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Hypothesis

Apatite He ages

3-4 Ma in core

Increase
radially
outward.

Presenter’s notes: Ahe ages decrease into core of CM. But youngest ages (3-4 Ma) are concentrated on the south side of range and adjacent
to CF — will be important in later plots

AFT ages show same trends
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Interpretation

A. Frontal Accretion

B. Underplating
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Presenter’s notes: Underplating
Modulated by climate/glaciers

Chugach Mnt wedge driven to north — generates extension to south along Montague strait
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Summary

Ages in the CM and NPWS decrease into syntaxial
core (bulls eye in south).

New ages fill data gap between the NPWS and BRF
across CMVI.

These new ages range from 10.8 to 4.7 Ma, slightly
older than southern SL samples (elevation?).

Exhumation rates relatively uniform (~0.4 mm/yr)
across CM except adjacent to CF, where peak rates
reach 0.8 mm/yr.

Ages and rates consistent with underplating above
flat slab subduction inboard of collision zone.

Shortening and highest exhumation focused along
southern wedge at the CF.
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T Calculated using
‘CLOSURE’ from
Brandon et al. (1998).
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