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Cover Photo The June 2008 receding terminus of the Herbert Glacier
visited during Juneau Icefield Research Program Student Field Trip (Connor photo, Connor, 2008
in review).
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(Baichtal, 2008).

Figure 2 5. Glaciomarine, Beach, and deltaic deposits and their subsequent uplift
in Gastineau Channel following the LGM(R.D. Miller, 1973).

Figure 2 6. Wave cut terraces offshore on Western Prince of Wales Island
Suggest location of migrating glacier forebulge during LGM (Baichtal 2008).
Figure 2 7. Map of southern southeast Alexander Archipelago showing locations
of Cordillera Ice on the continental shelf and ice -free refugia (Carrara et al
2006).

Figure 2 8. Uplift Observations from GPS uplift rates (Larsen et al, 2005)

Figure 29. Large Cruise ship discharge events (Ostman, 2002, UAS Spatial
data).

Figure 30. Map to FOP 20@ Field trip Stops (J. Parks).

Figure 31. Quaternary geology of upper Mendenhall Valley and Montana Creek
(R.D. Miller, 1975).

Figure 32. Map of field trip stops 1 and 2 (J. Parks).

Figure 33. Map of Mendenhall Valley watersheds (UAS Spatial data and Junau
Watershed Partnership.

Figure 34. Mendenhall Valley Topography (Knopf, 1912). and Boning 1968).
Figure 35. Post LGM evolution of the Mendenhall Valley 10kya, 6kya, and 250
ya (Barnwell and Boning 1968)

Figure 36. Map of Back Loop Road Auke Lake Area shwing location of UAS
campus. (J. Parks).

Figure 37. LIDAR Image of Auke Lake Courtesy of Gary Vetesey CBJ

Figure 38 . South to North bedrock profile from Auke Bay to Mendenhall Glacier
through the central Mendenhall valley. Green rocks are Cretaceous Gravina Belt
basin volcanics and turbidites and purple sediments are the Late Holocene
Gastineau Formation with younger fluvial and deltaic sediments atop. Bedrock at
the north end of the profile is Devonian to Mississippian Yukon Tanana terrane
amphibolite facies metamorphic rock. Auke Lake has not been overrun by ice for
~13,000 years (Barnwell and Boning, 1968)

Dames and Moore Enginesring school site map and drill core logs.

Figure 39. Auke Bay Elementary School Site investigation: Location Map of
Borehole 3 and core log location near heavy school boiler (R& M Engineering
Report, 1980).

Figure 40 . Locations and elevations of raised marine shell beds (Baichtal 2008).



March 19, 2009 6

Figure 4 1. Yellow dots denote an avalanche path and its corresponding number

in the Juneau Access Draft Environmental Impact Statement (Steininger et al

2003)

Figure 42. Proposed Route of Juneau Access Road to Katzehin River and

avalanche chutes

Figure 43. Location of Coeur Alaska Kensington Gold Mine

Figure 44. North Douglas Island Route Location Map False Outer Point trail area

Figure 45. Surficial Deposits of North Douglas Island (R.D. Miller, 1975)

Figure 46. Spruce trees growing seaward on accretionary lands following uplift.

(Motyka 2003)

Figure 47. General location of major Faults in Juneau Area (William Bowen base

map). Cross Section of Gastineau Channel showing glaciomarine, beach and

deltaic deposits Gastineau Channel Formation Facies are first facies (gt), second

facies (gg) and third facies (gs), providing information about uplift followi ng

deglaciation (R.D. Miller, 1975)

Figure 47. Surficial Geology of the Downtown Juneau-Gold Creek Area (R.D.

Miller, 1975)

Figure 48 . Avalanche paths in downtown Juneau (UAS Spatial Data: Byers and

Levartosky, 2002 ).Map of Downtown Douglas-Sandy Beach aea.

Figure 49. Approximate locations of Fanshaw/Gastineau Channel Fault,

Sumdum faults, Silverbow faults, and Fish Creek Faults along the Coast Range

Shear Zone after Gehrels and Stowell (2000). William Bowen image used for

basemap.

Figure 50. Cross Secton of Gastineau Channel showing glaciomarine, beach

and deltaic deposits Gastineau Channel Formation Facies are first facies (gt),

second facies (gg) and third facies (gs), providing information about uplift

following deglaciation (R.D. Miller, 1975)

Figur e 51a. A Map of Downtown Douglas-Sandy Beach area.51b. Surficial
deposits by R.D. Miller 1975

Figure 52. Lemon Creek Quaternary Sediments (R.D. Miller, 1975

Figure 53 . Lemon Creek Stops

List of Photos

Cover Photo . Herbert Glacier terminus June 2008 and Juneau Icefield Research
program students (Connor, June 2008)

Photo 1. 2008 Friends of The Pleistocene in Southeast Alaska group photo.
Photo 2. Yakataga Formation near Yakutat (Connor 2006)

Photo 3. Mt Edziza from the Cassiar Highway (Connor 2005)

Photo 4. Lava Falls in the Bradfield canal areaon the mainland in central
southeast Alaska (Stephen B. Lewis 2005)

Photo 5. Mud Bay, Kruzof Island ~600,000 YA aquagene tuffs erupted onto
glaciated CretaceousSitka graywacke bedrock (Jess Parks Photo 2008)



March 19, 2009 7

Phot o 6. Mt Edgecumbe and Crater Ridge Peaks on Kruzof Island NW of Sitka
(Jess Parks Photo 2008)

Photo 7. Ice over karst is recorded by morainal deposits at the entrance to El
Capitan Cave on Northern POW(Connor 2005)

Photo 8. Nunataks above glacially sculged bedrock of the PaleoceneGreat
Tonalite Sill forms the eastside of Lynn Canal (fjord) along proposed Juneau
Access Road corridor (Connor 2005)

Photo 9. Tidal Inlet Landslide (Connor 2008).

Photo 10. Skat er 6s Cabin first boniCbrpsinihg t he Ci vi |
1930s.

Photo 11 . Mendenhall Lake and Glacier from Skaters Cabin (Santosh Panda,

2008)
Photo 12. View of Mendenhall Valley and Auke Bay from atop McGinnis
Mountain( Wi I I I'i am Ql gilvie 18900s

Photo 1 3. Mendenhall Glacier & River(C. Wright 1902)

Photos 14. Mendenhall Glacier LIA Features(Connor annotation)

Photo 1 5. Tree slab from Montana Creek along back loop road-beyond LIA
terminal Mendenhall Glacier Moraine Tree age circa 1300 AD (R.D. Lawrence
sample, Connor 2006 courtesy of R. Carsensen)

Photo 1 6.Upper Montana Creek Peat (Krista Koehn 2008)

Photo 1 7. Upper Montana Creek Bluff exposure of Gastineau Formation Third
Facies (Krista Koehn 2008)

Photo 1 8. USGS Palynologist Tom Ager samples 11, 250 ya Egdecumbe Ash
along Montana Creek drca 1999 (Connor photo).

Photo 1 9. ADF&G biologist (ret.) John Palmes measures 4 m section of Pre LGM
sediments at Montana Creek

Photo 20. Auke Village USFS Auke Village recreation site Case and Draper Photo
1888

Photo 20. Petroglyph from Auke Bay region (Connor 2007)

Photo 21. The most abundant foraminifera Ejphidium clavatum, many subfossils
were recovered from Early Holocene Gastineau Formation along the Glacier
Highway near Auke Village recreation Site (Thilenius, 2005).

Photo22. Mot yka and Dloférthe GastineaweRommation (a favorite
substrate for stabilizing by hydroseeding for AKDOTPF) along the highway above
the Auke Village Recreation site.

Photo 23. View to Northwest across Lynn Canal to the Chilkat Peninsula Range
from Eagle Beach, Juneu.

Photo 2 4. Petroglyph on glacial erratic boulder

Photo 2 5. Mot yka and DO6Amore | ay out gl aci al | a
Photo 26 . Shaman Island FOP rock and uplift inspectors

Photo 27. Spruce growing on riser with pine bog to the south and uplift b each

to the north.

Photo 2 8. Muskeg Meadows on glacier till,24b Eaglecrest Soil pit.



March 19, 2009 8

Photo 29. Snettisham Avalanche April 2008 Courtesy Of Mike Laudert / Alaska
Electric Light & Power Co.

Photos 30aCope Par k Bowl an def@eldted miiertagiegkfdls del t a
and residential and commercial construction. View is southwesterly toward
Douglas Island. 30b. G.K. Gilbert, USGS Geologist who traveled with the
Harriman Expedition through Juneau in 1899.

Photo 31a. & b. Views from Douglas Island (west Juneau) of Gold Creek,
downtown Juneau and Cruiseship haze.

Photo 32. Travelling by canoe to Juneau before the Douglas Bridge

Alaska State Library Digital Archives

Photo 33. Microfauna washed out of Gastineau Formation third facies
Elphidium species foraminifera (C. Thilenius)

Photo 34. Mine Workers pick white gold-bearing quartz rock off the sorting belt.
AJ mine. Alaska State Library Digital Archives

Photo 35. Gastineau Avenue Landslide in 1920s Juneau Alaska State Library
Digital Archives

Photo 36. Repeat photography of Taku Glacier taken by William S. Cooper in
1916 and R. Lawrence in 1949. Note growth of Taku Glacier (right) and
reduction in Norris Glacier (Left). (Lawrence, 1950)

Photo 3 7a., b., c., Early Holocene Lemon Creek delta deposits

The early Holocene deltaic deposits of Lemon Creek now mined by the City and
Borough of Juneau. Sand quarry allows observation of channelward dipping
foreset beds which have been uplifted relative to modern sea level between
Home Depot and the AK State Prison at the end of Anka Street. These sands
have been excavated for construction projects around the Capital City.

(Connor 2000, Panda, 2008).

Tables
Table 1: Heaton and Grady radiocarbon dates on POW Cave Fauna
http://www.usd.edu/esci/alaska/dates.html

kkkkkkkkhkkhkkkkhkkkkkkkkhhhkhkhkhkkkkkkkhhhkhkhkhkhkhkkkkkkkhkhkkhkk

A Guide to the L ate Quaternary History of the Alexander

Archipelago : Yakutat to Dixon entrance, Alaska
By Cathy Connor and Roman Motyka
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INTRODUCTION

Southeast Alaska is dominated by the St. Elias Range which trend along the
coast of the Gulf of Alaskainto 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
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complex of fault-bounded bedrock terranes (Figure 2). This landscapetogether
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 WalesIslands
(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 sincethe 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 first human occupants of the region (Cook et al. 2006).

In 2008 the Alaskacell 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 process including glaciology and glacial geology, paleoecology,
palynology, and dendrochronology; anthropological studies; soils and landscape
development; biogeography; and 20™-21% 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).
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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 (M,=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 Yakutat i North America motion is
accommodated across the easterncollision boundary by right-lateral motion ( T40
mm/a), mainly on the Fairweather fault with minor shortening (T6 mm/a). To the
northwest, collision is taken up by shortening ( T31 mm/a) mainly on the
Chugach' St. Elias fault system, with westward extrusion and possible
counterclockwise rotation of the Yakutat block and Alaskan fore arc. This
rotation is facilitated by T23 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 theregion (Figures 4a, 4b, and 5, Gulick
et al, 2007, Chapman et al, 2008). Strain from this collision has resulted in
fiescape tectonicin the form of movement of western interior Alaska toward
Russia (Redfield et al. 2007), a rotation of the Kenai Peninsulacrust clockwise
and westward, uplift of Denali and Foraker mountains as well as the Central
Alaska Range, andhas 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).
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al. 2008). 4b. Deeper cross section (-20 km) along line A-A' shown in Figure 4a. indicates
topographic change and subsurface tectonicsacrossa 50 km transect without vertical
exaggeration (Chapman et al. 2008).

Figure 4b Shallow (-2 km) along line A-A 6N-S) cross-section showing the average topography
and areas of redistribution of mountain mass by glaciers (Vertical Exaggeration=2, Chapman et

Figure 5 Reconstruction of tectonics and glaciation from Late Pliocene to Recentin the Gulf of

Alaskaregion during deposition of the Yakataga Formation (Chapman et al. 2008).



