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Three sharp and laterally continuous peat over sand/silt contacts were mapped using sediment
cores, computed tomography, and radiocarbon dating -- including the 1964 uplift contact.

In the �gure above, initial stratigraphy of Hidden Lagoons is showing the series of preserved beach berms. Black 
rectangles illustrate where cores were sampled - highlighted rectancles indicate the cores focused for this study. The 
colored circles are showing three laterally continuous stratigraphic contacts of silt overlayn by peat signifying a 
major uplift contact.  The contacts have been constrained using radiocarbon dating and correlate well with dates 
when there have been major ruptures along the megathrust. 

Figure above: A site map of Hidden Lagoons with circles representing where 
samples were taken in coast perpendicular and coast parallel transects. The 
main transect we focused on for this study is A-A’.

Figures on the left: A - describing the stratigraphy along berm 3; B - an exam-
ple of the stratigraphy along the coast of Montague Island showing the 1964 
uplift contact; C - sampling for diatoms along the modern marsh transect; D - 
an example of the cores brought back to the lab for diatom analysis and 
dating; E - surface sediment being sampled along a modern marsh (dotted 
white line) near the Hidden Lagoons �eld site to asses the changes in modern 
diatom assemblages throughout the tidal frame. Modern diatom assemblages 
are used as a comparison to diatoms found within the stratigraphy of the �eld 
site.

QUESTIONS and GOALS

METHODS

Previous to the 1964 uplift, is there evidence of signi�cant uplift preserved on Montague Island? 
Can we constrain the age of potential previous uplift contacts? 
Can we quantify the amount of uplift or the environmental shift produced by previous uplift events?
Use diatom analysis in conjunction with geomorphic and stratigraphic observations to assess the rup-
ture history of the PBFS, including whether the PBFS ruptures independently of the megathrust.

On March 27, 1964 a Mw9.2 earthquake rup-
tured >800 km of the eastern segment of the 
Alaska-Aleutian subduction zone [1].

The earthquake created deformation zones of 
subsidence (mostly onshore Alaska) and uplift 
(mostly o�shore - closest to the subduction). 

Rupturing along the subduction zone trig-
gered rupturing of Patton Bay Splay-Fault 
System (PBFS).

Deformation along the PBFS ampli�ed local 
tsunami generation (e.g., run-up heights of 
6-8 m at Seward, AK) and created exaggerated 
uplift on Montague Island (e.g. uplifts as great 
as 10m in the southwest portion of the island).
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The schematic above shows the Alaska-Aleutian subduction zone with it’s various subfaults (known as 
splay faults). The lines highlighted in red refer to faults that ruptured during the 1964 megathrust earth-
quake. The shaded region shows the splay faults that are associated with Montague Island and the 
PBFS. [Figure adapted from Haeussler et al., 2015]  
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Microfossils sensitive to changes in salinity, known as diatoms, contained in coastal sediments can indicate sudden 
changes in relative sea level along the coast and provide an independent test of earthquake-related deformation in-
ferred from coastal stratigraphy.

Tryblionella sp. Surirella sp. 

Eunotia sp. Pinnularia sp.

These three �gures are showing the results from 
preliminary diatom identifcation and interpretation 

at each major uplift contact found in Hidden La-
goons (1964, 0.8 ka, and 2.5 ka cal yr BP). Prelimi-

nary diatom results over all three contacts suggest 
a shift from brackish to freshwater environment in-

dicative of a draining lagoonal system. 
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Historical context

Montague Island

The two contacts prior to 1964 have constrained ages of 0.8 ka cal yr BP and 2.5 ka cal yr BP.
Preliminary diatom results across all earthquake contacts (1964, 0.8 ka, and 2.5 ka cal yr BP) re�ect
an environmental shift consistent with repeated uplift of a coastal lagoon.
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These historical photographs 
show the environmental shifts 
that occurred at HIdden La-
goons before and after the 
1964 earthquake - a progres-
sion using images from 1950 
to present day. 

The most obvious changes 
can be seen with the growth 
of the beach as well as the 
slow draining of the lagoon 
due to the ~3 meters of co-
seismic land-level change at 
this location caused by the 
M9.2 earthquake in 1964. 
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Figure to the left: Diatoms 
live in habitats ranging in 
salinity from subtidal envi-
ronments to upland environ-
ments. Shown here are ex-
ample diatom species of 
freshwater (green), brackish 
(orange), and marine (blue) 
environments throughout a 
tidal zone. These examples 
are showcasing diatom spe-
cies that have been found 
throughout cores in the 
Hidden Lagoons �eld site. 
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Continuing detailed diatom identi�cation is necessary to understand these contacts fully.


