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Preliminary Interpretation of Industry
Two-Dimensional Seismic Data from Susitna Basin,
South-Central Alaska

Kristen A. Lewis', Christopher J. Potter?, Anjana K. Shah', Richard G. Stanley3, Peter J. Haeussler#, and
Richard W. Saltus'

Abstract

Located approximately 80 kilometers northwest of Anchorage, Alaska, the Susitna Basin
is a complex sedimentary basin whose tectonic history has been poorly understood. Recent
interpretation of two-dimensional seismic reflection data integrated with well, aeromagnetic, and
gravity data provides new insights into the structural and stratigraphic nature of the basin.

This report presents an interpretation of 41 two-dimensional seismic reflection lines,
acquired by industry from the 1960s to the 1980s. Our interpretation of the seismic data focused
mainly on picking two Eocene stratigraphic units and a presumed base of Tertiary horizon.
Based on our interpretation of the seismic data, the structural features in the basin appear to be
generally contractional, as evidenced by the presence of many reverse faults, thrust faults, and
folds, with the contraction mainly oriented east-west. This result is contrary to prior inferences of
most previous geologic studies that showed normal faults. Several regional reverse faults have
been identified in the seismic data and appear to divide the basin into three regions or “sides”:
east, west, and south.

The eastern seismic lines show evidence of numerous short-wavelength antiforms that
appear to correspond to a series of northeast-trending lineations observed in aeromagnetic data,
which have been interpreted as being due to folding of Paleogene volcanic strata. The eastern
side of the basin is also cut by a number of reverse faults and thrust faults, the majority of which
strike north-south. The western side of the Susitna Basin is cut by a series of regional reverse
faults and is characterized by synformal structures in two fault blocks between the Kahiltna
River and Skwentna faults. These synforms are progressively deeper to the west in the footwalls
of the east-vergent Skwentna and northeast-vergent Beluga Mountain reverse faults. Although
the seismic data are limited to the south, we interpret a potential regional south-southeast-
directed reverse fault striking east-northeast on the east side of the basin that may cross the entire
southern portion of the basin.

"' U.S. Geological Survey, Denver, Colorado
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Introduction

Susitna Basin is a complex sedimentary basin located in south-central Alaska,
approximately 80 kilometers (km) northwest of Anchorage (fig. 1). Situated just north of Cook
Inlet, the Susitna Basin is bounded to the north by the central Alaska Range, to the east by the
Talkeetna Mountains, to the west by the western Alaska Range including the Tordrillo
Mountains, and to the south by the Castle Mountain fault, which separates it from the
hydrocarbon-rich Cook Inlet Basin (CIB) (fig. 2).

Although the Susitna Basin is proximal to the well-studied CIB, its tectonic history is
poorly understood and its possible relationship to the CIB has not been well established.
Different models have been proposed through the years to depict the structural history of the
basin. For instance, Kirschner (1988, 1994) indicated that the Susitna Basin is bounded entirely
by normal faults. Hackett’s (1976, 1977) interpretation of gravity data, on the other hand,
indicated a reverse fault (the Beluga Mountain fault) bounding the basin to the southwest (fig. 3).
Gillis and others (2013) suggested that the Beluga Mountain fault might control accommodation
of sediment in the Susitna Basin. Sediment accommodation might also be influenced by other
significant faults hidden in the subsurface. Determining the structural style and geometry of all
of these faults is important to understanding the depositional history and hydrocarbon potential
of the basin.

Through the interpretation of industry-provided two-dimensional seismic reflection data
integrated with exploratory well, aeromagnetic, and gravity data, this report presents new
insights into the structural and stratigraphic nature of Susitna Basin. The interpretation and
information provided in this report are part of an ongoing investigation of the basin as part of the
U.S. Geological Survey (USGS) Alaska Petroleum Systems project.

Discussion

The USGS was granted access to 43 proprietary, industry-acquired two-dimensional
seismic reflection lines. These seismic lines, acquired from the early 1960s through the 1980s,
form the basis for this study. The seismic lines total 685 km in length and extend over an area of
approximately 2,750 square kilometers (km?) in the Susitna Basin, with 15 seismic lines located
on the west side of the basin, 27 on the east side, and one line spanning most of the basin from
east to west (fig. 4).

In this publication, we present 41 of the industry-provided two-dimensional seismic lines
with our interpretation (figs. 5—45). All the seismic lines are time sections with 3—5 seconds of
data. No information regarding the acquisition or processing was provided by the data owner, so
the seismic datum for all of the lines was assumed to be sea level. We include 41 of the 43
seismic lines because two of the lines were of such low signal quality as to be uninterpretable.

In addition to the industry-provided seismic data, we also used aeromagnetic data
covering the Susitna Basin and the adjacent Tordrillo Mountains (U.S. Geological Survey, 2002,
2012). These surveys were flown with a nominal draped flight height of 1,000 feet (ft) above the
ground with 1-mile (mi) spacing southwest of the Beluga Mountain fault and }2-mi spacing over
the rest of the basin. High-pass filters were applied to flight line data (fig. 46) in order to enhance
anomalies that are likely due to magnetic sources within the upper few kilometers of the basin
(Shah and others, 2014).

From 1964 through 2005, seven exploratory wells were drilled in the basin with no
commercially viable oil or gas discoveries reported. Of the seven exploratory wells, two wells



are located within the seismic data coverage area: the Pure Kahiltna Unit 1 and Trail Ridge Unit
1 wells (fig. 4). Both of these wells terminated in Paleocene and lower Eocene volcanic and
sedimentary rocks that are overlain by more than 1,200 meters of Eocene nonmarine sandstone,
siltstone, and coal (Stanley and others, 2013, 2014). Miocene and Quaternary nonmarine strata,
in turn, unconformably overlie the Eocene rocks (fig. 47).

Of the six Tertiary and Quaternary stratigraphic units identified in the Susitna Basin by
Stanley and others (2013, 2014), the early Eocene unit E and early Eocene to late Paleocene unit
F (fig. 47) are the only units that are present within the entire seismic coverage area. The tops of
units E and F, along with the inferred base of the Tertiary, were the main horizons of interest for
this work. Because the base of the Tertiary sequence was not penetrated by any of the
exploratory wells, the presumed base of the Tertiary horizon was picked based on changes in the
seismic character observed on the two-dimensional sections, typically where the coherent
seismic signal ended.

Compressional sonic logs were acquired in both the Pure Kahiltna Unit 1 and Trail Ridge
Unit 1 wells, and, consequently, we generated P-wave synthetic seismograms for both wells.
Although a density log was acquired for the Trail Ridge Unit 1 well, no density data exist for the
Pure Kahiltna Unit 1 well, and we assumed a constant density of 2.65 grams per cubic centimeter
for the computation. The wavelets used for computing the synthetic seismogram were extracted
from the seismic sections located nearest to the well locations. The synthetic seismograms for
these two wells were then tied to the nearest seismic lines, and the horizons of interest were
identified.

Based on the interpretation of the two-dimensional seismic lines, the structural features of
the Susitna Basin appear to be predominantly contractional, as evidenced by the presence of
numerous reverse faults, thrust faults, and folds. This result is contrary to conclusions from
several previous geologic studies (Kirschner, 1988, 1994; Trop and others, 2007). We identified
several large, regional reverse faults in the seismic data, and they appear to divide the basin into
three regions: east, west, and south (fig. 3).

The seismic lines from the eastern side of the Susitna Basin show evidence of numerous
short-wavelength antiforms that appear to correspond approximately to a series of northeast-
trending lineations observed in the filtered aecromagnetic data (fig. 46). These lineations may
correspond to the axes of a series of folds located within volcanic strata in the Paleogene section
(Shah and others, 2014). The Pure Kahiltna Unit 1 well penetrated one of the antiforms and
encountered the tops of units E and F at depths of 1,004 ft and 4,216 ft TVDSS (true vertical
depth subsea, or below mean sea level), respectively. The eastern side of the basin is also cut by
a number of smaller reverse faults and thrust faults with the majority appearing to strike north-
south (fig. 3). The eastern side of the basin is separated from the west by a large regional reverse
fault referred to as the Kahiltna River fault. Generally, the strata east of the Kahiltna River fault
and approaching the Lockwood Lake fault to the south dip to the north as seen in seismic lines 5,
14, and 26 (figs. 5, 14, and 26).

The western side of the Susitna Basin is cut by a series of three regional reverse faults.
These faults consist of one north-striking, west-vergent fault (Bulchitna Lake fault), one north-
striking, east-vergent fault (Skwentna fault), and one northwest-striking, northeast-vergent fault
(Beluga Mountain fault) (fig. 3). The Trail Ridge Unit 1 well was drilled into the structurally
deepest fault block, bounded by the Skwentna and Bulchitna Lake faults, and penetrated the tops
of units E and F at depths of 10,171 ft and 12,226 ft TVDSS, respectively, which is
approximately 8,000 ft deeper than at the Pure Kahiltna Unit 1 well. To the west of this elongate



synformal deep block, fault blocks step upward across the Skwentna and Beluga Mountain
faults, and to the east, fault blocks step upward across the Bultchitna Lake and Kahiltna River
faults (figs. 5, 7, 9, 33, and 34). Based on gravity data modeling, the Beluga Mountain fault is the
southwestern boundary of the basin (Saltus and others, 2012, 2014).

Although the seismic coverage is sparse in the southern part of the Susitna Basin, we
interpret a potential regional south-southeast-directed reverse fault (Lockwood Lake fault)
striking east-northeast on the east side of the basin that may cut across the entire southern portion
of the basin. Direct evidence of this fault is observed on three of the east-side seismic lines,
sections 5, 12, and 14 (fig. 5, 12, and 14). On the west side of the basin, a magnetic anomaly
lineament is on-strike with this fault (fig. 46) and corresponds to a stratigraphic offset observed
between two non-intersecting seismic lines, lines 32 and 38 (figs. 32 and 38). The amount of
vertical offset measured between these two seismic lines is roughly similar to that measured for
the Lockwood Lake fault documented on the east-side seismic lines, suggesting that a fault
potentially crosses between the two non-intersecting seismic lines (lines 32 and 38). We
hypothesize that that presumed fault is the western continuation of the Lockwood Lake fault.

Summary

We have interpreted predominantly contractional structures (generally east-west
contraction) in the Susitna Basin. This result is based on the interpretation of the 41 industry
seismic sections provided in this publication, integrated with well, aeromagnetic, and gravity
data and contradicts the conclusions from several previous geologic studies (Kirschner, 1988,
1994; Trop and others, 2007). Evidence of this contractional regime is indicated by the numerous
short-wavelength antiforms, reverse faults, and thrust faults that are observed in the two-
dimensional seismic data and appear to be fundamental characteristics of the basin.
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Figures

Figure 1.  Map of Alaska showing the location of the study area (Susitna Basin).



Figure 2.  Map of Susitna Basin including the seven exploratory wells (Stanley and others, 2013, 2014).
The red rectangle indicates the approximate area shown in figures 3 and 4.



Figure 3.  Fault map of the Susitna Basin seismic coverage area. Faults (all of which are interpreted to
have a component of reverse slip) are indicated by green lines. Dashed fault lines identify areas of
uncertainty. Relative displacement along faults is indicated by “D” and “U” symbols with D indicating
down and U indicating up. The industry-provided seismic lines are shown as the grey lines. The two
exploratory wells that are located within the seismic coverage area, the Pure Kahiltna Unit 1 (blue
circle) and Trail Ridge Unit 1 (red circle and cross), are also shown. The regional faults divide the basin
into three sub-regions: east, west, and south, as indicated via the pink, yellow, and cyan shading,
respectively.



Figure 4.  Seismic identification map. This map shows the 41 two-dimensional seismic lines presented in
this report. Some of the seismic lines overlap, so the ends of the lines are demarcated by triangles.
Line numbers labeled here correspond to the figure numbers for displays of each of the seismic lines.
The exploratory wells, Pure Kahiltna Unit 1 and Trail Ridge Unit 1, are also shown.



Figure 5.  Seismic section 5 with interpretation. The horizontal axis is the offset along the line in meters,
and the vertical axis is two-way travel time in seconds. Peaks (positive amplitudes) are black in the
seismic section, while troughs (negative amplitudes) are white. The horizons shown correspond to units
identified by Stanley and others (2013, 2014). Due to the intermittent low signal of the top unit E
horizon, additional horizons within unit E are also shown. Faults are shown in red. The Pure Kahiltna

Unit 1 exploratory well is also displayed on this line. (Click here to open full-size, high-resolution
image.)

Figure 6.  Seismic section 6 with interpretation. The horizontal axis is the offset along the line in meters,
and the vertical axis is two-way travel time in seconds. Peaks (positive amplitudes) are black in the
seismic section, while troughs (negative amplitudes) are white. The horizons shown correspond to units
identified by Stanley and others (2013, 2014). Due to the intermittent low signal of the top unit E

horizon, additional horizons within unit E are also shown. (Click here to open full-size, high-resolution
image.)
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Figure 7. Seismic section 7 with interpretation. The horizontal axis is the offset along the line in meters,
and the vertical axis is two-way travel time in seconds. Peaks (positive amplitudes) are black in the
seismic section, while troughs (negative amplitudes) are white. The horizons shown correspond to units
identified by Stanley and others (2013, 2014). Due to the intermittent low signal of the top unit E
horizon, additional horizons within unit E are also shown. Faults are shown in red. (Click here to open
full-size, high-resolution image.)
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http://pubs.usgs.gov/of/2015/1138/downloads/figure7.pdf

Figure 8.  Seismic section 8 with interpretation. The horizontal axis is the offset along the line in meters,
and the vertical axis is two-way travel time in seconds. Peaks (positive amplitudes) are black in the
seismic section, while troughs (negative amplitudes) are white. The horizons shown correspond to units
identified by Stanley and others (2013, 2014). Due to the intermittent low signal of the top unit E
horizon, additional horizons within unit E are also shown. Faults are shown in red. (Click here to open
full-size, high-resolution image.)
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http://pubs.usgs.gov/of/2015/1138/downloads/figure8.pdf

Figure 9.  Seismic section 9 with interpretation. The horizontal axis is the offset along the line in meters,
and the vertical axis is two-way travel time in seconds. Peaks (positive amplitudes) are black in the
seismic section, while troughs (negative amplitudes) are white. The horizons shown correspond to units
identified by Stanley and others (2013, 2014). Due to the intermittent low signal of the top unit E
horizon, additional horizons within unit E are also shown. Faults are shown in red. (Click here to open
full-size, high-resolution image.)
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http://pubs.usgs.gov/of/2015/1138/downloads/figure9.pdf

Figure 10.  Seismic section 10 with interpretation. The horizontal axis is the offset along the line in meters,
and the vertical axis is two-way travel time in seconds. Peaks (positive amplitudes) are black in the
seismic section, while troughs (negative amplitudes) are white. The horizons shown correspond to units
identified by Stanley and others (2013, 2014). Due to the intermittent low signal of the top unit E

horizon, additional horizons within unit E are also shown. (Click here to open full-size, high-resolution
image.)
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http://pubs.usgs.gov/of/2015/1138/downloads/figure10.pdf

Figure 11.  Seismic section 11 with interpretation. The horizontal axis is the offset along the line in meters,
and the vertical axis is two-way travel time in seconds. Peaks (positive amplitudes) are black in the
seismic section, while troughs (negative amplitudes) are white. The horizons shown correspond to units
identified by Stanley and others (2013, 2014). Due to the intermittent low signal of the top unit E
horizon, additional horizons within unit E are also shown. Faults are shown in red. (Click here to open
full-size, high-resolution image.)
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http://pubs.usgs.gov/of/2015/1138/downloads/figure11.pdf

Figure 12.  Seismic section 12 with interpretation. The horizontal axis is the offset along the line in meters,
and the vertical axis is two-way travel time in seconds. Peaks (positive amplitudes) are black in the
seismic section, while troughs (negative amplitudes) are white. The horizons shown correspond to units
identified by Stanley and others (2013, 2014). Due to the intermittent low signal of the top unit E
horizon, additional horizons within unit E are also shown. Faults are shown in red. (Click here to open
full-size, high-resolution image.)
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http://pubs.usgs.gov/of/2015/1138/downloads/figure12.pdf

Figure 13.  Seismic section 13 with interpretation. The horizontal axis is the offset along the line in meters,
and the vertical axis is two-way travel time in seconds. Peaks (positive amplitudes) are black in the
seismic section, while troughs (negative amplitudes) are white. The horizons shown correspond to units
identified by Stanley and others (2013, 2014). Due to the intermittent low signal of the top unit E
horizon, additional horizons within unit E are also shown. Faults are shown in red. (Click here to open
full-size, high-resolution image.)
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http://pubs.usgs.gov/of/2015/1138/downloads/figure13.pdf

Figure 14.  Seismic section 14 with interpretation. The horizontal axis is the offset along the line in meters,
and the vertical axis is two-way travel time in seconds. Peaks (positive amplitudes) are black in the
seismic section, while troughs (negative amplitudes) are white. The horizons shown correspond to units
identified by Stanley and others (2013, 2014). Due to the intermittent low signal of the top unit E
horizon, additional horizons within unit E are also shown. Faults are shown in red. (Click here to open
full-size, high-resolution image.)
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Figure 15.  Seismic section 15 with interpretation. The horizontal axis is the offset along the line in meters,
and the vertical axis is two-way travel time in seconds. Peaks (positive amplitudes) are black in the
seismic section, while troughs (negative amplitudes) are white. The horizons shown correspond to units
identified by Stanley and others (2013, 2014). Due to the intermittent low signal of the top unit E
horizon, additional horizons within unit E are also shown. Faults are shown in red. (Click here to open
full-size, high-resolution image.)
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Figure 16.  Seismic section 16 with interpretation. The horizontal axis is the offset along the line in meters,
and the vertical axis is two-way travel time in seconds. Peaks (positive amplitudes) are black in the
seismic section, while troughs (negative amplitudes) are white. The horizons shown correspond to units
identified by Stanley and others (2013, 2014). Due to the intermittent low signal of the top unit E
horizon, additional horizons within unit E are also shown. Faults are shown in red. (Click here to open
full-size, high-resolution image.)
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Figure 17.  Seismic section 17 with interpretation. The horizontal axis is the offset along the line in meters,
and the vertical axis is two-way travel time in seconds. Peaks (positive amplitudes) are black in the
seismic section, while troughs (negative amplitudes) are white. The horizons shown correspond to units
identified by Stanley and others (2013, 2014). Due to the intermittent low signal of the top unit E
horizon, additional horizons within unit E are also shown. Faults are shown in red. (Click here to open
full-size, high-resolution image.)
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Figure 18.  Seismic section 18 with interpretation. The horizontal axis is the offset along the line in meters,
and the vertical axis is two-way travel time in seconds. Peaks (positive amplitudes) are black in the
seismic section, while troughs (negative amplitudes) are white. The horizons shown correspond to units
identified by Stanley and others (2013, 2014). Due to the intermittent low signal of the top unit E
horizon, additional horizons within unit E are also shown. Faults are shown in red. (Click here to open
full-size, high-resolution image.)
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Figure 19. Seismic section 19 with interpretation. The horizontal axis is the offset along the line in meters,
and the vertical axis is two-way travel time in seconds. Peaks (positive amplitudes) are black in the
seismic section, while troughs (negative amplitudes) are white. The horizons shown correspond to units
identified by Stanley and others (2013, 2014). Due to the intermittent low signal of the top unit E
horizon, additional horizons within unit E are also shown. Faults are shown in red. (Click here to open
full-size, high-resolution image.)
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Figure 20. Seismic section 20 with interpretation. The horizontal axis is the offset along the line in meters,
and the vertical axis is two-way travel time in seconds. Peaks (positive amplitudes) are black in the
seismic section, while troughs (negative amplitudes) are white. The horizons shown correspond to units
identified by Stanley and others (2013, 2014). Due to the intermittent low signal of the top unit E
horizon, additional horizons within unit E are also shown. Faults are shown in red. (Click here to open
full-size, high-resolution image.)
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Figure 21.  Seismic section 21 with interpretation. The horizontal axis is the offset along the line in meters,
and the vertical axis is two-way travel time in seconds. Peaks (positive amplitudes) are black in the
seismic section, while troughs (negative amplitudes) are white. The horizons shown correspond to units
identified by Stanley and others (2013, 2014). Due to the intermittent low signal of the top unit E
horizon, additional horizons within unit E are also shown. Faults are shown in red. (Click here to open
full-size, high-resolution image.)
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Figure 22.  Seismic section 22 with interpretation. The horizontal axis is the offset along the line in meters,
and the vertical axis is two-way travel time in seconds. Peaks (positive amplitudes) are black in the
seismic section, while troughs (negative amplitudes) are white. The horizons shown correspond to units
identified by Stanley and others (2013, 2014). Due to the intermittent low signal of the top unit E
horizon, additional horizons within unit E are also shown. Faults are shown in red. (Click here to open
full-size, high-resolution image.)
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Figure 23. Seismic section 23 with interpretation. The horizontal axis is the offset along the line in meters,
and the vertical axis is two-way travel time in seconds. Peaks (positive amplitudes) are black in the
seismic section, while troughs (negative amplitudes) are white. The horizons shown correspond to units
identified by Stanley and others (2013, 2014). Due to the intermittent low signal of the top unit E
horizon, additional horizons within unit E are also shown. Faults are shown in red. (Click here to open
full-size, high-resolution image.)
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Figure 24. Seismic section 24 with interpretation. The horizontal axis is the offset along the line in meters,
and the vertical axis is two-way travel time in seconds. Peaks (positive amplitudes) are black in the
seismic section, while troughs (negative amplitudes) are white. The horizons shown correspond to units
identified by Stanley and others (2013, 2014). Due to the intermittent low signal of the top unit E
horizon, additional horizons within unit E are also shown. There appears to be evidence of onlap onto
the base Tertiary horizon near the domal feature (offset roughly 15,000 meters) on this line. At this
time, the origin of this domal feature is unknown. (Click here to open full-size, high-resolution image.)
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Figure 25. Seismic section 25 with interpretation. The horizontal axis is the offset along the line in meters,
and the vertical axis is two-way travel time in seconds. Peaks (positive amplitudes) are black in the
seismic section, while troughs (negative amplitudes) are white. The horizons shown correspond to units
identified by Stanley and others (2013, 2014). Due to the intermittent low signal of the top unit E
horizon, additional horizons within unit E are also shown. Faults are shown in red. (Click here to open
full-size, high-resolution image.)
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Figure 26.  Seismic section 26 with interpretation. The horizontal axis is the offset along the line in meters,
and the vertical axis is two-way travel time in seconds. Peaks (positive amplitudes) are black in the
seismic section, while troughs (negative amplitudes) are white. The horizons shown correspond to units
identified by Stanley and others (2013, 2014). Due to the intermittent low signal of the top unit E
horizon, additional horizons within unit E are also shown. Unit E horizons possibly onlap onto the top
unit F horizon at offset 7,500 meters. (Click here to open full-size, high-resolution image.)
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Figure 27.  Seismic section 27 with interpretation. The horizontal axis is the offset along the line in meters,
and the vertical axis is two-way travel time in seconds. Peaks (positive amplitudes) are black in the
seismic section, while troughs (negative amplitudes) are white. The horizons shown correspond to units
identified by Stanley and others (2013, 2014). Due to the intermittent low signal of the top unit E
horizon, additional horizons within unit E are also shown. Faults are shown in red. (Click here to open
full-size, high-resolution image.)
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Figure 28. Seismic section 28 with interpretation. The horizontal axis is the offset along the line in meters,
and the vertical axis is two-way travel time in seconds. Peaks (positive amplitudes) are black in the
seismic section, while troughs (negative amplitudes) are white. The horizons shown correspond to units
identified by Stanley and others (2013, 2014). Due to the intermittent low signal of the top unit E
horizon, additional horizons within unit E are also shown. Faults are shown in red. Note the low-angle
horizons that form a wedge shape above the steeply dipping horizons in the hanging wall block of the
Skwentna fault. These low-angle horizons correlate to the B1 horizons. This implies that the wedge
was progressively rotating during deposition, which, in turn, implies that the Skwentna fault was active
during the deposition of unit B1. This would indicate that some of the displacement along the Skwentna
fault is late Miocene and younger (Stanley and others, 2013, 2014). (Click here to open full-size, high-
resolution image.)
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Figure 29. Seismic section 29 with interpretation. The horizontal axis is the offset along the line in meters,
and the vertical axis is two-way travel time in seconds. Peaks (positive amplitudes) are black in the
seismic section, while troughs (negative amplitudes) are white. The horizons shown correspond to units
identified by Stanley and others (2013, 2014). Due to the intermittent low signal of the top unit E
horizon, additional horizons within unit E are also shown. Faults are shown in red. The Trail Ridge Unit
1 exploratory well is also displayed on this line. (Click here to open full-size, high-resolution image.)

33


http://pubs.usgs.gov/of/2015/1138/downloads/figure29.pdf

Figure 30. Seismic section 30 with interpretation. The horizontal axis is the offset along the line in meters,
and the vertical axis is two-way travel time in seconds. Peaks (positive amplitudes) are black in the
seismic section, while troughs (negative amplitudes) are white. The horizons shown correspond to units
identified by Stanley and others (2013, 2014). Due to the intermittent low signal of the top unit E
horizon, additional horizons within unit E are also shown. Faults are shown in red. (Click here to open
full-size, high-resolution image.)
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Figure 31.  Seismic section 31 with interpretation. The horizontal axis is the offset along the line in meters,
and the vertical axis is two-way travel time in seconds. Peaks (positive amplitudes) are black in the
seismic section, while troughs (negative amplitudes) are white. The horizons shown correspond to units
identified by Stanley and others (2013, 2014). Due to the intermittent low signal of the top unit E
horizon, additional horizons within unit E are also shown. Faults are shown in red. (Click here to open
full-size, high-resolution image.)
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Figure 32.  Seismic section 32 with interpretation. The horizontal axis is the offset along the line in meters,
and the vertical axis is two-way travel time in seconds. Peaks (positive amplitudes) are black in the
seismic section, while troughs (negative amplitudes) are white. The horizons shown correspond to units
identified by Stanley and others (2013, 2014). Due to the intermittent low signal of the top unit E
horizon, additional horizons within unit E are also shown. Faults are shown in red. (Click here to open
full-size, high-resolution image.)
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Figure 33. Seismic section 33 with interpretation. The horizontal axis is the offset along the line in meters,
and the vertical axis is two-way travel time in seconds. Peaks (positive amplitudes) are black in the
seismic section, while troughs (negative amplitudes) are white. The horizons shown correspond to units
identified by Stanley and others (2013, 2014). Due to the intermittent low signal of the top unit E
horizon, additional horizons within unit E are also shown. Faults are shown in red. The Trail Ridge Unit
1 exploratory well is also displayed on this line. (Click here to open full-size, high-resolution image.)
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Figure 34. Seismic section 34 with interpretation. The horizontal axis is the offset along the line in meters,
and the vertical axis is two-way travel time in seconds. Peaks (positive amplitudes) are black in the
seismic section, while troughs (negative amplitudes) are white. The horizons shown correspond to units
identified by Stanley and others (2013, 2014). Due to the intermittent low signal of the top unit E
horizon, additional horizons within unit E are also shown. Faults are shown in red. (Click here to open
full-size, high-resolution image.)
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Figure 35. Seismic section 35 with interpretation. The horizontal axis is the offset along the line in meters,
and the vertical axis is two-way travel time in seconds. Peaks (positive amplitudes) are black in the
seismic section, while troughs (negative amplitudes) are white. The horizons shown correspond to units
identified by Stanley and others (2013, 2014). Due to the intermittent low signal of the top unit E
horizon, additional horizons within unit E are also shown. (Click here to open full-size, high-resolution
image.)
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Figure 36. Seismic section 36 with interpretation. The horizontal axis is the offset along the line in meters,
and the vertical axis is two-way travel time in seconds. Peaks (positive amplitudes) are black in the
seismic section, while troughs (negative amplitudes) are white. The horizons shown correspond to units
identified by Stanley and others (2013, 2014). Due to the intermittent low signal of the top unit E
horizon, additional horizons within unit E are also shown. Faults are shown in red. Note the low-angle
horizons that form a wedge shape above the steeply dipping horizons in the hanging wall block of the
Skwentna fault. These low-angle horizons correlate to the B1 horizons. This wedge of material is the
same as seen in figure 28. Again, this implies that the displacement along the Skwentna fault is late
Miocene and younger (Stanley and others, 2013, 2014). See figure 28 for further explanation. (Click
here to open full-size, high-resolution image.)
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Figure 37. Seismic section 37 with interpretation. The horizontal axis is the offset along the line in meters,
and the vertical axis is two-way travel time in seconds. Peaks (positive amplitudes) are black in the
seismic section, while troughs (negative amplitudes) are white. The horizons shown correspond to units
identified by Stanley and others (2013, 2014). Due to the intermittent low signal of the top unit E
horizon, additional horizons within unit E are also shown. Faults are shown in red. (Click here to open
full-size, high-resolution image.)
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Figure 38. Seismic section 38 with interpretation. The horizontal axis is the offset along the line in meters,
and the vertical axis is two-way travel time in seconds. Peaks (positive amplitudes) are black in the
seismic section, while troughs (negative amplitudes) are white. The horizons shown correspond to units
identified by Stanley and others (2013, 2014). Due to the intermittent low signal of the top unit E

horizon, additional horizons within unit E are also shown. (Click here to open full-size, high-resolution
image.)
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Figure 39. Seismic section 39 with interpretation. The horizontal axis is the offset along the line in meters,
and the vertical axis is two-way travel time in seconds. Peaks (positive amplitudes) are black in the
seismic section, while troughs (negative amplitudes) are white. The horizons shown correspond to units
identified by Stanley and others (2013, 2014). Due to the intermittent low signal of the top unit E
horizon, additional horizons within unit E are also shown. Faults are shown in red. This line is heavily
affected by migration artifacts. (Click here to open full-size, high-resolution image.)
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Figure 40. Seismic section 40 with interpretation. The horizontal axis is the offset along the line in meters,
and the vertical axis is two-way travel time in seconds. Peaks (positive amplitudes) are black in the
seismic section, while troughs (negative amplitudes) are white. The horizons shown correspond to units
identified by Stanley and others (2013, 2014). Due to the intermittent low signal of the top unit E
horizon, additional horizons within unit E are also shown. Faults are shown in red. (Click here to open
full-size, high-resolution image.)
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Figure 41.  Seismic section 41 with interpretation. The horizontal axis is the offset along the line in meters,
and the vertical axis is two-way travel time in seconds. Peaks (positive amplitudes) are black in the
seismic section, while troughs (negative amplitudes) are white. The horizons shown correspond to units
identified by Stanley and others (2013, 2014). Due to the intermittent low signal of the top unit E
horizon, additional horizons within unit E are also shown. Faults are shown in red. (Click here to open
full-size, high-resolution image.)
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Figure 42. Seismic section 42 with interpretation. The horizontal axis is the offset along the line in meters,
and the vertical axis is two-way travel time in seconds. Peaks (positive amplitudes) are black in the
seismic section, while troughs (negative amplitudes) are white. The horizons shown correspond to units
identified by Stanley and others (2013, 2014). Due to the intermittent low signal of the top unit E
horizon, additional horizons within unit E are also shown. (Click here to open full-size, high-resolution
image.)

46


http://pubs.usgs.gov/of/2015/1138/downloads/figure42.pdf

Figure 43. Seismic section 43 with interpretation. The horizontal axis is the offset along the line in meters,
and the vertical axis is two-way travel time in seconds. Peaks (positive amplitudes) are black in the
seismic section, while troughs (negative amplitudes) are white. The horizons shown correspond to units
identified by Stanley and others (2013, 2014). Due to the intermittent low signal of the top unit E
horizon, additional horizons within unit E are also shown. (Click here to open full-size, high-resolution
image.)
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Figure 44. Seismic section 44 with interpretation. The horizontal axis is the offset along the line in meters,
and the vertical axis is two-way travel time in seconds. Peaks (positive amplitudes) are black in the
seismic section, while troughs (negative amplitudes) are white. The horizons shown correspond to units
identified by Stanley and others (2013, 2014). Due to the intermittent low signal of the top unit E
horizon, additional horizons within unit E are also shown. (Click here to open full-size, high-resolution
image.)
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Figure 45. Seismic section 45 with interpretation. The horizontal axis is the offset along the line in meters,
and the vertical axis is two-way travel time in seconds. Peaks (positive amplitudes) are black in the
seismic section, while troughs (negative amplitudes) are white. The horizons shown correspond to units
identified by Stanley and others (2013, 2014). Due to the intermittent low signal of the top unit E
horizon, additional horizons within unit E are also shown. (Click here to open full-size, high-resolution
image.)
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Figure 46. Map showing the filtered aeromagnetic data within the seismic data coverage area. The current
fault model, based on the seismic interpretation, is overlain on the filtered magnetic data. The two-
dimensional seismic lines are shown in black.

50



Figure 47. Well correlation of the Trail Ridge Unit 1, Pure Kahiltna Unit 1, and Sheep Creek 1 exploratory
wells from Stanley and others (2014). The ages shown are based on palynomorphs and five 40 Ar/3 Ar
step-heating ages on whole-rock samples (Stanley and others, 2014). The stratigraphic units shown
were the basis for the horizons picked on the seismic sections. (m, meters; Ma, million years ago).
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