Accretionary Evolution of the Alaskan
Crust from Ps Receiver Functions

Meghan S. Miller, Leland J. O’Driscoll, Robert W. Porritt,

RN

THE
AUSTRALTAN
NATIONAL
UNIVERSITY

Sarah M. Roeske, and Richard Saltus

earth
ScEpe

[RIS



Northern Cordillera Actlve Tectonics

Fmofﬂnmm

. Corner transition
Wrangell - from collision to
arc W flat slab

subduction
AK=Aleutian

Arc i Yakutat microplate

Transform boundary

Alaskan - Aleutian
subduction zone Slide from Terry Pavlis, modified for this talk



Terrane
Assemblages

Denali Fault

Colpron et al. (2007)

KY
NFF
KB!
KY
o o
&

Yakutat

@ Chugach
Pacific Rim
Crescent

;
:

Koyukuk, Nyak, Togiak
Kilbuck, Goodnews

S—
Peninsular

@ Alexander
Wrangellia
Windy-McKinley

Ruby, Hammond
@ Farewell

ayucham/
E‘ﬂ ?gzgnnyau/%nnoko

@ Arctic-Alaska

!

Fault i ’l
NAm
oI
&
s
Lauy
WR
CH
)
1
CH )
YA\
~(__ b
2 oW
¥
CH
Pacific
2
Ocean %
[MT] Methow
Cadwallader
Bridge River
€g Cache Creek
[HA] Harrison
Chilliwack Taku, Nisling
[57] stikinia Yukon-Tanana ([T Ancestral Werh
Quesneli Side Mountai | ] ReroAeISs

OE el TR0

I:I Terranes accreted
in late Mesozoic
to Cenozoic

B laamres

(in Arctc reaim i
Palsozolc)
Intermontane
terranes (peri-
Laurentian reaim)

- Oceanic terranes

I:! Ancestral North
America (Lsurentla)




TACT seismic line

(Trans Alaska Crustal Transect)
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GRT imaging: MOOS and BEAAR,
crossing the flat slab section
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BEAAR dl'rady. crossing the Alaska Range
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Broadband stations analyzed

468 stations

2094 events 65¢
(1999-April 2017)
117097 event -
station pairs

24220 RFs



Receiver function analysis

* FunclLab (Eagar and Fouch, SRL 2012)
— Updated by R.W. Porritt

— 1.8.0 version
— https://robporritt.wordpress.com/software/

* |terative time domain deconvolution (Liggoria and
Ammon, 1999) on data downloaded with irisFetch.m

(Trabant et al., 2012)

e CCP stacking (Clouser and Langston, 1995; Dueker
and Sheehan, 1997)


https://robporritt.wordpress.com/software/
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CCP volume cross-section B
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CCP volume cross-section C
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Receiver function stacks — in depth

31 km
Moho

Depth (km)

20

30

40

o
S

60

70

80

920

100

AK.SAW

-1

-0.8 -0.6 -04 -0.2 0 0.2
RF Amplitude

20

30

Moho?

40

Depth (km)
8

AK.SCM

0.8 -0.6 -0.4 -0.2 0 0.2 0.4 0.6 08 1

RF Amplitude

103 receiver functions



Receiver gathers — sorted by moveout
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Moho picks at stations




Moho picks with major faults

Zooming in to central
Alaska
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BEAAR dl'rady. crossing the Alaska Range
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BEAAR dl'rady. crossing the Alaska Range
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Central Alaska Moho picks
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Receiver function stacks — in depth
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Receiver gathers — sorted by moveout

North of HCF XE.GNR South of HCF AK.MCK

L TITTE
m ! |
MOhag W < \{ < < 41km
? ............ g

)

ppppp

Time (sec)
&




Central Alaska Moho picks
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AK.WAT?2 station
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Central Alaska Moho picks
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Moho picks with major faults

Roeske et al. next!



Thoughts ...

e Striking correspondence in observed crustal

thickness and lithospheric structure with geologically
mapped terranes & faults

 Abundance of data —tons to learn and exploit
— Deuvil is in the details!

* Integration of geological observations and tectonics
is going to continue to provide increased
understanding and new discoveries
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Interior and Southern Alaska Plate Tectonics
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STEEP array: onshore-offshore
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Broadband stations

468 stations
2094 events
(1999-April
2017)
117097 event -
station pairs

24220 RFs



