10NCEE

Tenth U.S. National Conference on Earthquake Engineering
Frontiers of Earthquake Engineering
July 21-25, 2014
Anchorage, Alaska

SELF-GUIDED TOUR:
THE MOUNTAINS AND GLACIERS OF
TURNAGAIN ARM AND PORTAGE VALLEY

Guidebook Compilation
Eric Cannon, Golder Associates Inc., Anchorage, AK

10NCEE

Tenth U.S. National Conference on Earthquake Engineering
Frontiers of Earthquake Engineering
July 21-25, 2014
Anchorage, Alaska

SELF-GUIDED TOUR:
THE MOUNTAINS AND GLACIERS OF
TURNAGAIN ARM AND PORTAGE VALLEY
Welcome to Anchorage!
Thank you for your interest in the 10NCEE event and this self-guided tour. Whether this is your
first trip to Alaska, or a returning trip, there is always something new to experience and discover.
We hope that you will be able to expand the Frontiers of Earthquake Engineering while you are
here in the Last Frontier of Alaska.
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Itinerary
This self-guided tour is based on the Monday, July 21, 2014 EERI guided field trip. If you have
four or more hours to spare, and access to a car, a trip down Turnagain Arm to Portage Lake is
well worth the trip. The drive from downtown Anchorage to Portage Lake takes a little over one
hour one way, without any stops. Here are some brief notes on what you will see, what to bring,
where to go, and how to get there. Feel free select stops that are of the most interest to you.
Overview of the Monday, July 21, 2014 Field Trip
Our trip today will take us approximately 110 km (70 miles) out of Anchorage along the glacial
fjord of Turnagain Arm to Portage Valley. We will first visit Earthquake Park in Anchorage
(Stop 1), an area where evidence is still present of the catastrophic Turnagain Heights slide
resulting from the 1964 Great Alaska earthquake. We will then travel southeast down Turnagain
Arm, stopping at the Bird Point Scenic Overlook (Stop 2) to enjoy the views. Further on down
the highway, we will see evidence for subsidence from the 1964 Great Alaska Earthquake, the
Ghost Forests of Turnagain Arm (Location 3). We will enjoy our boxed lunch at the Begich,
Boggs Visitor Center on Portage Lake (Stop 4). During our return trip to Anchorage, we will
stop at Potter Marsh (Stop 5) and visit part of the Anchorage Coastal Wildlife Refuge.
What to Bring:
• Comfortable walking shoes for walking on paved paths
• A light sweater or vest and windproof/waterproof jacket as the weather may be cool
and breezy
• Camera
• Binoculars if you have them
• Sunglasses, hat
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Directions and Information
Stop 1. Earthquake Park (free)
• Travel south from downtown on numerous roads (e.g., L Street, New Seward Highway), then turn
west on West Northern Lights Boulevard towards the Anchorage International Airport. Turn right
into the “Earthquake Park” parking area (“P” in Location 1 figure). At the far western end of the
parking lot, follow a paved bike path for about 0.2 km (0.15 miles), cross a larger bike path, and enter
the Earthquake Park viewpoint with displays on the 1964 Great Alaska Earthquake (“1” in Location 1
figure). Please walk on the right side of the path and watch for bicyclists. Backtrack to return to
your car.
Stop 2. Bird Point Scenic Overlook (parking fee)
• This scenic overlook is located about 49 km (30 miles) southeast from Anchorage. Drive southeast
out of Anchorage on the Seward Highway following signs towards Girdwood and Seward. You will
pass many parking areas where you can enjoy views of Turnagain Arm, for example Beluga Point
(free). At about Milepost 96.5, after a section of passing lane ends, look for the turnoff on the right to
the Bird Point Scenic Overlook, part of the Chugach State Park. As this is part of the State Park,
please pay the $5 parking fee. There are several kiosks and displays: Beluga whales and whale
sculptures, walk up the steps to the sheltered kiosk to learn about bore tides, walk along the stone
platform for scenic views (photograph in Stop 2 description). Please take care driving the Seward
Highway, obey the speed limits, and focus on the driving task at hand.
Location 3. Ghost Forest – Girdwood
• After leaving Bird Point, travel southeast to along the Seward Highway for about 10 km (7 miles)
towards Girdwood. On your right will be an extensive area of ghost forest, on your left a Tesoro gas
(petrol) station. In addition, there are several food shops on the north side of the complex – pizza,
bakery, ice cream shop. Take a break here and enjoy Girdwood valley. You can also drive into
Girdwood and to the Alyeska Ski Resort.
Stop 4. Begich, Boggs Visitor Center and Portage Lake (free, or admission fee)
• Continue traveling southwest from Girdwood towards Seward. At about Milepost 79, turn left to
Portage Valley and Whittier. Travel about 9.6 km (6 miles) and turn right off the main road and
follow signs to the Visitor Center. Access to restrooms and the main lobby is free. An award-winning
visitor center film plays on the half hour. The $5 admission price per person is well worth it to
view the film and visit the displays.
Bonus Stop. Alaska Wildlife Conservation Center (admission fee)
• If you have a couple extra hours, the Alaska Wildlife Conservation Center is a highly-recommended
stop (http://www.alaskawildlife.org). The Center offers wildlife viewing opportunities of some of
Alaska’s most majestic creatures. The Center is located at about Milepost 79, near the junction of the
Seward Highway and road to Portage Valley (“P” in Figure 1). Admission is $12.50/adult, with
discounts for seniors. Follow the signs for the turnoff to the Center.
Stop 5. Potter Marsh (free)
• On your return trip northwest to Anchorage, at about Milepost 117, you will see a boardwalk off to
your right, part of the Potter Marsh wildlife viewing area. Follow the signs and turn right off the main
highway and park in the parking area. Follow the boardwalks that branch off to the left and right, and
learn about the marsh from numerous displays along the boardwalks. Although it should not be a
problem, please keep valuables out of sight in your car or take them with you.
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FIGURE 1 - FIELD TRIP MAP
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THE 1964 GREAT ALASKA EARTHQUAKE

Block diagram of the tectonics of southern Alaska. Inset map shows the pattern of
uplift and subsidence from the 1964 Great Alaska earthquake. Modified from
Brocher et al. (2014).
On March 27, 1964, the Mw=9.2 Great Alaska earthquake became a defining moment in
Alaska’s history (West et al., 2014). For the scientific and engineering communities, the
earthquake was a major event that helped improve our understanding of seismic and tsunami
processes, and efforts to mitigate earthquake hazards. The Great Alaska earthquake is the second
largest earthquake ever recorded by seismometers (the 1960 M=9.5 Chile earthquake is the
largest), with shaking lasting about four and a half minutes. The disaster claimed 129 lives, most
from localized submarine landslide-generated and tectonic tsunamis, and resulted in an estimated
$2.3 billion (in 2013 US$) in property losses (Brocher et al. 2014). The earthquake resulted
from slip on the Alaska-Aleutian megathrust located at the boundary between the subducting
Pacific Oceanic plate and the overriding North American continental plate. The epicenter of the
earthquake was located in Prince William Sound, about 120 km (75 miles) east of Anchorage,
with the focus at approximately 25 km (15.5 miles) depth. The low angle dip of the megathrust
fault produced a pattern of vertical tectonic deformation, up to 11.6 meters (38 feet) of uplift, and
as much as 2.4 meters (8 feet) subsidence (Plafker, 1969).
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STOP 1. EARTHQUAKE PARK

Aerial photographs of Turnagain Heights (Thoms et al., 2014). A) Translational
landslide blocks resulting from the 1964 Great Alaska earthquake. B) Same
area in 2013. Field trip locations annotated: (P)arking area, viewpoints 1 and
2.
Location:

N61.198458° latitude, W149.980171° longitude (WGS84)

Description:
The Turnagain Heights area of Anchorage experienced catastrophic translational sliding as a
result of ground shaking in the 1964 Great Alaska earthquake. Seventy-five homes were
destroyed in the area (Hansen, 1965). The slide zone extended for about 2,620 meters (8,600
feet) along the bluff edge, with the slide retrogressing a maximum of about 366 meters (1,200
feet) back into the bluff. The maximum horizontal displacement of the slide exceeded 610
meters (2,000 feet). The sliding occurred due to liquefaction and sensitive-clay failure processes
within certain layers of the Bootlegger Cove Formation (Updike and Ulery, 1986), a glacial
deposit formed in the marine environment as glaciation receded northeast up Cook Inlet. Today,
the remnants of landslide blocks can still be seen in Earthquake Park, in the form of hummocky
topography with steep slopes and linear, shallow depressions, some water filled. Some landslide
blocks show evidence of rotation from tilted peat layers.
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STOP 2. BIRD POINT SCENIC OVERLOOK

Bird Point Scenic Overlook, Chugach State Park.
Location:

N60.928740° latitude, W149.346814° longitude (WGS84)

Description:
Our next stop is the Bird Point Scenic Overlook, part of the Chugach State Park system. This
location is a popular stop for locals and visitors alike. Be on the lookout for wildlife on the
mountain slopes, particularly Dall sheep and mountain goats, which will appear as white specs
on the green mountains sides. Also, bald eagles may be in the area. Deep ravines filled with
light green alders may represent avalanche chutes that were active in the previous winter season.
There is a kiosk display and sculptures discussing the Beluga whales of Cook Inlet. In addition,
Bird Point is a great location to view the “bore tide” phenomena, a crescent-shaped wall of water
that sometimes rushes up Turnagain Arm on the incoming tide. Underfoot, Bird Point is
composed of a sandstone member of the Valdez Group. The Valdez Group is a sequence of
approximately 84- to 66-million-year-old graywacke, argillite, conglomerate, and sandstone
sedimentary rocks (Karl et al., 2011), eroded remnants of previous landscapes deposited offshore
in marine waters and subsequently uplifted by tectonic forces.
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LOCATION 3. GHOST FOREST - GIRDWOOD

View of the submerged forests near Girdwood. The trees on the top of the bluff
were killed by subsidence in the 1964 Great Alaska Earthquake. The prominent
“shelf” in the lower third of the photograph represents a buried peat deposit from
the penultimate 1964-style earthquake.
Location:

N60.938048° latitude, W149.179397° longitude (WGS84)

Description:
After departing from the Bird Point Scenic Overlook, notice the presence of white trees, devoid
of any greenery or branches, for the next 29 km (18 miles) to Portage (Figure 1). These trees are
part of the Ghost Forest resulting from the 1964 large subduction zone earthquake. Along the
coast in Girdwood, this part of Turnagain Arm experienced about 1.5 m (4.9 feet) of tectonic
subsidence and about 0.9 m (2.9 feet) of sediment compaction from the 1964 Great Alaska
earthquake (Plafker, 1969; Shennan et al., 2008). The subsidence of the marshes allowed salt
water to intrude into the submerged lowlands, and saltwater uptake killed the trees. In addition,
tidal silts were deposited over the subsided organic layers of the marshes. Post-seismic uplift
occurred, gradually elevating the land surface. This paring of buried organic deposits covered by
silt is a record of previous 1964-style earthquake events (Combellick, 1991). As many as seven
earthquake events have been interpreted in the last 4000 years based on peat-silt records, with the
penultimate earthquake having a calibrated 14C age of 910-780 yr BP (Shennan et al., 2008).
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STOP 4. BEGICH, BOGGS VISITOR CENTER AND PORTAGE LAKE

Portage Lake with Burns Glacier (center) and Shakespeare Glacier (left) in the
distance. Portage Glacier is hidden from view by the rock ridge in the
foreground on the right.
Location:

N60.784637° latitude, W148.841248° longitude (WGS84)

Description:
The Begich, Boggs Visitor Center at Portage Lake is a very popular stop. Enjoy your lunch in
this magnificent setting. The Visitor Center has exceptional displays and an outstanding
interpretive movie that is worth watching. Stretch your legs by taking a short walk around the
Visitor Center area. Portage Lake is located in Portage Valley, a northwest-trending glacial
valley. However, Portage Glacier, the namesake for the lake, is no longer visible from the
Visitor Center. As with many glaciers in southcentral and southeast Alaska, Portage Glacier
began retreating after reaching its maximum extent during the Little Ice Age (LIA) (Crosson,
1992; Kennedy et al., 2006). Since the mid-1800’s, Portage Glacier has retreated almost 5 km (3
miles) back up the valley. Figure 2 shows a series of photographs ranging from 1914 to 2006
showing the retreat of Portage Glacier back up the valley. In 1914, Portage Glacier had receded
far enough up valley to expose Portage Lake. As Portage Glacier continued to retreat in the 20th
century, Portage Lake continued to grow.
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Figure 2. Photographic sequence spanning from 1914 to 2006 showing the
recession of Portage Glacier (Kennedy et al., 2006). The 1999 terminus location
is shown for reference.
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STOP 5. POTTER MARSH

Water fowl and wetlands at Potter Marsh.
Location:

N61.077785° latitude, W149.827210° longitude (WGS84)

Description:
Potter Marsh is a 228-hectare (564 acre) wetland that is part of the Anchorage Coastal Wildlife
Refuge (ADNR, 2007). The marsh started to develop after the construction of the railroad
embankment in 1916-1917 for the Alaska Railroad. The marsh was further influenced by
approximately 1 meter (3 feet) of settlement as a result of the 1964 Great Alaska earthquake, and
construction of the New Seward Highway embankment in 1970-1971. The marsh is a Birder’s
paradise with dozens of species present each year. From the main parking area, boardwalks
branch off to the left and to the right to take you into the marsh. Many interpretive displays help
explain the importance of the marsh to flora and fauna.
Return to Downtown Anchorage
Thank you for joining us on our trip along Turnagain Arm and to Portage Valley.
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