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After Eberhart-Phillips et al.,
20006; Page et al., 1989




Earthquake & Tsunamic Hazards — One Practical Application of STEEP Research

G Bruhn et al., Figure 10 A
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St. Elias Erosion and tectonics Project
(STEEP) oz "} 'j‘”"'"”‘"
Aimed at getting data L * q“—»_}i‘" ,‘

that will constrain evolution of
the St. Elias orogen

- Glaciology

l. Geodynamics




Institutions Involvedin STEEP:
University of Alaskas- Fairbanks

Indiana University WEB PAGE: http://

Lehigh University www.ig.utexas.edu/steep
University of Maine

University of Texas El Paso (T. Pavlis)
Purdue University

University of Texas at Austin

Union College

gRversiny of Utah

NAFGIRIEAP ol ytechaical YASHttte
SRversity of WVashinoton

United States Geological Survey




SCIENCE QUESTIONS

Saint,Elias is natural laboratory to study extreme climate (glacial) interacting
S with tectonics to build mountains
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1. Has intense glacial erosion redistributed mass in the mountain range to change regional
deformational patterns, and has erosion along deep glacial valleys been sufficient to localize
crustal strains?

2. Is the mountain building driven primarily by underthrusting of a buoyant oceanic plateau
or by collision of a small continental block attached to ‘far traveled' ocean crust?

3. How does history of uplift & erosion affect climate along Gulf of AK margin, and over
remainder of North America?




STEEP2008 - Offshore Seismic
Sept. 10- Oct. 6th
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ExXcellentipeneration
+Gunners weresuperp’

il PO i IR s o

-Only 3'gunners‘onboard.
-No spares!

-Need to work on clusters
-Compressor issues

Recommend that the Langseth always sail with 5
gunners: 2 per shiftand a head gunner

Recommend that there be a spare onboad for all single
point of failure components (guns, compressors, etc.)









SUEAMEls

+Recorded peattitiiidatafinisood Iand imoderate
‘Weather

+Plenty of spares:

+Excellent'streamn er jnmu];}__j +navigation
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-Balance is vital as in poor weather a light, solid
streamer can easily end up on the surface

-Sensitive to tension

Recommend a white paper be produced with specifics
of operations including turning radius, deployment and
recovery times, etc, so that future users can propose
adequate contingency time

Numbers: ~10-14 hrs to deploy 8 km, ~6 hrs to recover
but can go faster, turns 3 deg per min






IRStHRUMER LD

“+Theinstrimentiabiandassociated s 3/»313::13 Werelin
good.wof ing order .
+Past problems such asiinstabili ijg ‘umen
rack In ‘high sea states had been solved
+Technicians for the seismic recordmg system and

navigation were a good mixture of extremely
experienced staff'originating .in industry (Steinhaus and

Martinson) and new homegrown staff that were learning
rapidly from their more experienced colleagues

Recommend making the electronic display of shot
gathers as acquired routine and not something the Pl

has to request
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Onoeelfal Prodassing
t19ESPIEISOIENNdIdIaCEESSIDIITYASSUESIOETWEET]
CEraINiMacHiNESMWENNMGENETdI MWETEIEDIENOIACCESSHNE!
MCS andibathymetryidataianat processionoboara i

“A'certain streamlining lof theldatasarchiving and
reporting system with'moretransparency o the user
would help operations -

Recommend the creation of cookbooks forhow a Pl
interfaces with the Langseth systems to retrieve each
type of data

Recommend that LDEO have software in place to

process gravity data upon the final gravity tie at the
dock — STEEP data still at LDEO...
*It is worth assuming that Pls will want all data as soon

as possible after they are acquired®
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SlaldOAlCADECKIO®NS

+Ship handling foriOBSIPICKUpwasiadequate and:
improved greatlythroighoutitheicruise |

+Dry Lab and Wetllab'arrangementisuperbfor OBS
+Deployments with crane were smooth and safe

+/- Recovery by hand through"A-frame was fine for
these light weight instruments

Recommend a tugger line run through a block on the A-
frame be set up for heavier deployment/recoveries
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-One.lssue thatip )db::lslasl ITOM JPreVIGUS CruiSES We
generation of:accure WWW for OF S'data
processing

-The recorded shot time files from Wet Lab feed were

found to be inaccurate

+/-We eventually obtained shot times using Spectra
header files and code written by Dan Lizaralde (kindly
provided via e-mail during the cruise)

However we do understand that LDEO Is working on
addressing this issue during the transit
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Marine mammal ‘mitigation
strategies should be
worked out prior to the

cruise and in questions of
iInterpretation be a dialogue
between MMQs, Captain,
Tech-in-charge and Chief
Scientists

Quaratiarel PGy sulel
Crevin af Cannniniel

RrOSIAMSISUGNIaSISTEEP.
plannediyearsiniaayvance.
dNdNNICONCGErTtW

. .' e i'i-rc 10 On“

to themiﬁﬂte; changes
need to be suggested well
In advance of Cruise;
unless there is an incident
at sea, operational
decisions should be left to
Captain, Tech-in-charge,
and Chief Scientists who
are fully informed of
events



a1 DRI HY AT SaTELY

PHO0G MNASIEXGEILENT
HQUartersynorestnan
duequUatesscollLdisesome.
GLEANINSiaNd updating ===
+Offtimesactivitiesnice
 -AC in lab (choice™
between freezing or
getting gassed out)

-No heat!

-Water...

+/-Safety in general up to
standards however...would
be nice to have a working
rescue boat!



Produced new images of Pamplona Zone, Dangerous River Zone, and Transition
fault

Penetrated to basement for the first time in the Gulf of Alaska

Recorded arrivals through entire thickness of Yakutat Block

See posters on Friday for science results ( TS3B-1941, T53B-1942)

Image from Gulick et al., Geology 2007
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OOV REONSICGERAUONMRECOMMERNCAENAL

including turnin

4. the electrc ed be routine

5. LDEO create cookbooks for how a P! es with the
Langseth systems to retrieve each type of data

6. LDEO have software in place to process gravity data upon the
final gravity tie at the dock

7. a tugger line run through a block on the A-frame be set up for
heavier deployment/recoveries

8. the correct shot times be logged in the lab and made available
in the wet lab for OBS clock corrections

9. water, AC in lab, lack of heat issues be handled

10. the recue boats be repaired

11. timing of cruise plan changes, operational decisions and chain
of command issues be discussed
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Quaternary Tectonic Model
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Yakutat Terrane ‘
~2-3 cm/yr
Gulf of Alaska shortening

Berger et al., Nature Geosciences, 2008
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Increase in Cooling rate at ~1-0.7 Ma corresponds
to glacial interval C

Sedimentation Rate
(mg cm3 ka1)

St. Elias Orogen
IBedrock Temperature (°C)
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Berger et al., Nature Geosciences, 2008
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Proposed model of orogen kinematics as influenced by
climate change in a glaciated wedge

2 |pefore glacial interval ¢ ~35 kmZ/Myr
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