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A Guide to the L ate Quaternary History of the Alexander 
Archipelago : Yakutat to Dixon entrance, Alaska  
By Cathy Connor and Roman Motyka 
 
*************** ****************** ***********************  
INTRODUCTION  
 
Southeast Alaska is dominated by the St. Elias Range, which trend along the 
coast of the Gulf of Alaska into Cross Sound, and by the Coast Range, which 
trend southeast to Dixon Entrance and southward (Figure 1).  These mountains 
are the products of immense tectonic forces which led to the amalgamation of a 

http://www.usd.edu/esci/alaska/dates.html
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complex of fault -bounded bedrock terranes (Figure 2). This landscape together 
with moisture from the North Pacific,  provides the platform for the generation of 
extensive coastal glaciers and glaciations that have profoundly influenced and 
shaped this region. 
 
Researchers from a variety of disciplines have studied this interplay between 
tectonics and climate. The Late Quaternary history of Southeast Alaska has been 
recorded in many ways: in muskegs, in fluvial, lacustrine, glacial, beach, 
estuarine, continental shelf, and abyssal fan sediments, in subfossils (pollen, 
microfauna, macro-biota), in biogeochemical signatures, and in the landscape. 
Features such as uplifted coastal terraces and marine shell beds, abandoned 
cirques, offset glacier valleys, subglacial lava flows, and unglaciated refugia from 
the broad Yakutat forelands southeast along the continental shelf edge bordering 
the modern shorelines of Baranof, Heceta, Suemez, and Prince of Wales Islands 
(Figure 1, Carrara et al. 2007, Karl et al. 2008) record the interplay of tectonics, 
volcanism, glacial loading of the crust, and lowered sea levels as climate changed 
throughout the Pleistocene. Repeated glaciations and interstadial interludes have 
resulted in periodic erasure and reestablishment of terrestrial and intertidal flora 
and fauna. A complex island biogeography has been established since the end of 
the Last Glacial Maximum (LGM) in part fro m animals and plants that existed in 
ice-free refugia on the continental shelf and on alpine nunataks. These habitats 
supported the firs t human occupants of the region  (Cook et al. 2006).  
 
In 2008 the Alaska cell of the Friends of the Pleistocene (FOP) held their annual 
weekend field trip , in the Juneau Area. In this Field Guidebook from that 
gathering we provide a brief overview of regional neotectonics and geodynamics; 
surface processes including glaciology and glacial geology; paleoecology, 
palynology, and dendrochronology; anthropological studies; soils and  landscape 
development;  biogeography; and 20th-21st century climate warming . We also 
provide the details of our field trip stops during August 30-Sept 1, 2008, during 
which we visited some of the Southeast Alaska Quaternary sites in the Juneau 
area.
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Figure 1  Map of southeastern Alaska showing geographic features. 

(http://www.alaskais.com/akse.htm)  
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Figure 2  Map of Southeast Alaska showing bedrock terranes (Nokleberg et al 1998). 

 
Northern Cordillera Tectonics   
 
Rupture zones of major earthquakes have been mapped for twentieth century 
earthquakes around the Northern Gulf of Alaska Figure 3 (Plafker and Thatcher, 
2008). 

SITKA  
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Figure 3 . Twentieth century rupture zones of major northern Gulf of Alaska earthquakes 1899-

1979 (Plafker and Thatcher, 2008) 

 

Two great earthquakes (Mw=8.1 and 8.2) occurred in September 1899 in Yakutat 
Bay. These ruptures are related to the ongoing collision of the Yakutat block with 
North America in this region Figure 4 (Plafker and Thatcher, 2008). Data from 
Leonhard et al. (2007) infer that relative YakutatïNorth America motion is 

accommodated across the eastern collision boundary by right -lateral motion (Ҭ40 

mm/a), mainly on the Fairweather fault with minor shortening (Ҭ6 mm/a). To the 

northwest, collision is taken up by shortening (Ҭ31 mm/a) mainly on the 

ChugachïSt. Elias fault system, with westward extrusion and possible 
counterclockwise rotation of the Yakutat block and Alaskan fore arc.  This 

rotation is facilitated by Ҭ23 mm/a right -lateral motion that is shared by several 

faults. Glacier redistribution of eroded material resulted in progradation of the 
continental shelf edge southward, shifting the location  of deformation centers 
and changing collision dynamics across the region (Figures 4a, 4b, and 5, Gulick 
et al, 2007, Chapman et al, 2008). Strain from this collision has resulted in 
ñescape tectonicsò in the form of movement of western interior Alaska toward 
Russia (Redfield et al. 2007), a rotat ion of the Kenai Peninsula crust clockwise 
and westward, uplift  of Denali and Foraker mountains as well as  the Central 
Alaska Range, and has produced strain throughout eastern Alaska, Yukon, and 
western Northwest Territories, at least 400 km from the Yakutat  collision front 
(Leonhard et al, 2007).  
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Photo 2.  Yakataga Formation west of Yakutat From Alaska Airlines 737 (Connor 2006). 

 
 

 
Figure 4a  Overview Map of Yakutat Block with plate motion velocities (Fig 1 in Chapman et al, 
2008). Locations of N-S cross section A-Aô in Figure 4 below. 
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Figure 4b  Shallow (-2 km) along line A-Aô (N-S) cross-section showing the  average topography 
and areas of redistribution of mountain mass by glaciers ( Vertical Exaggeration=2, Chapman et 

al. 2008). 4b. Deeper cross section (-20 km) along line A-A1 shown in Figure 4a. indicates 
topographic change and subsurface tectonics across a 50 km transect without vertical 

exaggeration (Chapman et al. 2008).  

 
Figure 5  Reconstruction of tectonics and glaciation from Late Pliocene to Recent in the Gulf of 
Alaska region during deposition of the Yakataga Formation (Chapman et al. 2008). 


