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OBJECTID NAME CODE NUM AGE ACODE SLIPRATE
30 Denali fault, west Muldrow-Alsek section 311 5000f <150 1 >5
32 Denali fault, west Muldrow-Alsek section 211 5000f <150 1 >5
33 Denali fault, west Muldrow-Alsek section 111 5000f <150 1 >5
34 Denali fault, central Muldrow-Alsek section 110 5000g <150 1 Unknown
48 Denali fault, central Muldrow-Alsek section 330 5000g <750,000 3 Unknown
49 Denali fault, central Muldrow-Alsek section 130 5000g <130,000 3 Unknown
50 Denali fault, central Muldrow-Alsek section 230 5000g <130,000 3 Unknown
58 Kaltag fault 325 5134 <15,000 2 Unknown
59 Kaltag fault 125 5134 <15,000 2 Unknown
60 Kaltag fault 325 5134 <15,000 2 Unknown
63 Kaltag fault 125 5134 <15,000 2 Unknown
64 Kaltag fault 125 5134 <15,000 2 Unknown
74 Kaltag fault 225 5134 <15,000 2 Unknown

1255 Northern Foothills thrust (Stampede fault) 0 <15,000 2 Unknown
1256 Northern Foothills thrust (Stampede fault) 0 <15,000 2 Unknown
1308 Northern Foothills thrust (Stampede fault) 0 <15,000 2 Unknown

SLIPCODE SLIPSENSE DIPDIRECTI FCODE FTYPE MAPPEDSCAL SecondaryS
1 RL Vertical 3 Inferred 250 T
1 RL Vertical 2 Moderately constrained 250 T
1 RL Vertical 1 Well constrained 24 T
0 RL Vertical 1 Well constrained 24 T
0 RL Vertical 3 Inferred 250 T
0 RL Vertical 1 Well constrained 250 T
0 RL Vertical 2 Moderately constrained 250 T
5 RL Unspecified 3 Inferred 250 Unk
5 RL Unspecified 1 Well constrained 250 Unk
5 RL Unspecified 3 Inferred 250 Unk
5 RL Unspecified 1 Well constrained 250 Unk
5 RL Unspecified 1 Well constrained 250 Unk
5 RL Unspecified 2 Moderately constrained 250 Unk
0 T North 3 Inferred 100 Unk
0 T North 2 Moderately constrained 100 Unk
0 T North 1 Well constrained 100 Unk

Shape_Leng
0.26691154305
2.84583779362
3.07125006835
0.91282440189
0.81250380816
0.85047700813
0.09224411484
0.06465187479
0.02074611706
0.71609209923
0.13047548369
0.03892164153
0.12886176122
0.37541660599
0.15484636741
0.10692221342

Example attribute table exported from ArcMap

INTERACTIVE WEB MAP PORTAL
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To host the database, we have developed an interactive web map application with ArcGIS for Server 
and the ArcGIS API for JavaScript from ESRI.  The web map application will present the database 
through a visible scale range with each fault displayed at the resolution of the original map.   Application 
functionality includes: search by name or location, identification of fault by manual selection, and choice 
of base map.  Base map options include topographic, satellite imagery, and digital elevation maps available 
from ArcGIS on-line.  We anticipate that the database will be publically accessible from a portal embedded 
on the DGGS website by early 2012.

The Alaska Division of Geological & Geophysical Surveys (DGGS) has designed a Quaternary 
fault and fold database for Alaska in conformance with standards defined by the U.S. Geological 
Survey for the National Quaternary Fault and Fold Database.  This poster summarizes the 
information contained in this new database and describes how the data will be disseminated. 

The database includes the first comprehensive collection of Quaternary fault traces (GIS shapefiles) 
digitized from original sources, as well as attribute tables for each fault trace that catalog fault 
parameters such as length, slip rate, age of most recent rupture, among others.  This information 
will be published as a digital database by DGGS and eventually be incorporated in the U.S. 
Geological Survey’s National Quaternary Fault and Fold Database.

The database is designed to provide an accurate, user-friendly, reference-based fault inventory to 
the public.  The database is of critical importance for the assessment of seismic hazards, 
refinement of U.S. Geological Survey probabilistic seismic hazard maps, planning and public 
policy decisions, and engineering design of energy and water infrastructure.  The database will also 
be of relevance to researchers, educators, the insurance industry, and the general public.  The 
database will add additional data to the established database of active faults for the nation.  

The release of the database is timely for the assessment of seismic hazards associated with several 
proposed natural gas pipelines presently under consideration within Alaska.

PROJECT BACKGROUND

Alaska is not presently included in the U.S. Geological Survey National Quaternary Fault and Fold 
Database despite being one of the most seismically active states in the country.  Earlier efforts to 
compile the database were limited because little information was available on the location, style of 
deformation, and slip rates of Quaternary faults.

Maps and literature assembled at the beginning of the project provided an excellent resource for 
our digitizing and mapping efforts.  A comprehensive literature collection searchable by fault name 
is archived in Craw et al. (2001).  Our initial list of Quaternary active structures was based on this 
literature compilation and on Quaternary faults shown on The Neotectonic Map of Alaska (Plafker 
et al., 1994).  More recent data on faults which were determined to pose the greatest seismic 
hazards to the State were included when available.  Due to the limited knowledge of Quaternary 
faults in Alaska, pre-Quaternary fault traces from the Plafker map are shown as a layer in our digital 
database so users may view a more complete distribution of mapped faults that includes some 
poorly-studied faults that may be active. 

We selected each fault after performing a comprehensive literature review to verify Quaternary 
activity.  The faults were primarily georegistered from 1:250,000-scale paper maps contained in 
1970’s vintage and earlier bedrock maps.  However, paper map scales range from 1:20,000 to 
1:500,000.  Digitizing the faults at their original published scales insures the greatest accuracy for 
users in the modern technological environment.  

BASE MAP OPTIONS USING THE WEB 
                   MAP INTERFACE

TECHNICAL ISSUES AND FAULT PARAMETERS

The majority of the fault traces were digitized from published U.S.G.S. maps and reports.  Many of 
these reports are available on-line and digital maps were registered to our base map.  When digital maps
were not available, paper maps were scanned using a large format scanner and the resulting tiff files 
georegistered in ArcMap.  In some cases, the only available map trace was contained in published paper 
figures, making accurate registration difficult.  This problem was alleviated by adding as many control points 
as possible to obtain the best fit to our topographic base map.

Issues with scale: Some reproduction source maps were identified as being at the 1:250,000 scale.  Upon 
further examination of the maps (i.e. measuring with a ruler), it was determined that the scale was slightly off.  
This required terrain matching between source maps and the digital fault database.

Issues with projections: The source data were in a wide variety of projections common in Alaska.  Thus, it was 
necessary to import the source data in its native projection and then reproject it to the database projection.  
For example NAD 27 UTM to GCS WGS 1984.

Fault parameters: Specific fault parameters were archived in ArcMap attribute tables linked to individual fault 
traces.  Because so few faults have been studied in detail in Alaska, specific modifications were made for 
unknown attributes (i.e. slip rate).  Fault parameters found in our GIS fault attribute tables are in accordance 
with national guidelines and include fault name, age, slip rate, slip sense, dip direction, fault line type (i.e., well 
constrained, moderately constrained, or inferred), and mapped scale. Each fault is assigned a three-integer CODE, 
based upon age, slip rate, and how well the fault is located. This CODE dictates the line type for the GIS files.  
This initial effort will serve as a platform to add additional information as new faults are discovered and future 
detailed studies are implemented.   

Digital map traces at a scale of 1:250,000 and attribute tables  have been completed for 
Quaternary faults and folds in Alaska.  The digital publication is currently in review.  The 
database will be available as a downloadable shapefile and will be showcased through an 
ArcServer interface hosted on the DGGS web site.

By presenting the mapped fault traces on a variety of base maps including topographic, 
hillshade, and satellite images, the database will provide an essential resource for planning 
and mitigating seismic hazards and furthering the understanding of neotectonic deformation 
in Alaska.  In particular, on-going geodetic modelling and the upcoming deployment of the 
USArray seismic monitoring program will benefit from our depiciton of the distribution of 
active faults.

The database will serve as a platform to incorporate new data as more research is conducted.

We are currently seeking funding to support an effort to create text-based descriptions about 
individual structures.  Pertinent data summarized in these descriptions will include geographical 
information, geomorphic expression, length, average strike, sense of movement, age of faulted 
surficial deposits, existing paleoseismological studies, and a list of references.  The database 
will be combined with the existing USGS Quaternary Fault and Fold Database, which provides 
users with a powerful user-friendly map interface linked to the data.

PREVIOUS ACTIVE FAULT COMPILATION (Plafker et al., 1994) CONCLUSIONS AND FUTURE ACTIVITIES

Fairweather fault displayed on Bing aerial
imagery. 

Fairweather fault displayed on Bing street
map. 

Fairweather fault displayed on topographic
raster. 

Northern Foothills Fold and Thrust Belt
displayed on terrain raster. 

Northern Foothills Fold and Thrust Belt
displayed on Bing aerial imagery.

Northern Foothills Fold and Thrust Belt
displayed on topographic raster. 

Faults of the Chugach-St Elias Thrust Belt 
and offshore faults of the Pamplona Zone 
displayed on terrain raster.

Faults of the Chugach-St Elias Thrust Belt 
and offshore faults of the Pamplona Zone 
displayed on Bing aerial imagery.
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Denali fault shown at 1:250,000 scale on satellite
image (top), topographic map (middle), and hillshade
(bottom).  Images created in ArcMap with downloadable 
database shapefile. Red arrows indicate fault trace.
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The Neotectonic Map of Alaska (Plafker et al., 1994) was the first comprehensive compilation of 
tectonic structures for the state of Alaska.  Faults were color coded based on their relative activity, 
including historic, Holocene, late Pleistocene, Quaternary, Neogene, pre-Neogene, and suspicious.  
Although a seminal contribution to earthquake hazard studies, this map is of limited use with modern 
GIS databases due to its scale (1:2,500,000).  Quaternary faults from this map have now been digitized 
from original sources to a scale of 1:250,000 or better.  The line work from the original sources (i.e. solid, 
dashed, dotted, querried) has been preserved to capture author’s mapping uncertainty.
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