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Notes: 1. See Figures A0.2, A0.3, A0.4, and A0.5 for explanation.

2. Data frame has been rotated 25° west of north.
3. Geologic map in top panel by Williams and Galloway, 1986.
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2. Data frame has been rotated 55° west of north.
3. Geology by Wilson et al., 2009.
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B)

D)

A)

C)

View looking northwest at layered bedrock (on left) with apparently undisrupted
horizontally-bedded till (on right).

View looking southeast at exposure in left bank of unnamed drainage creek where 
till apparently overlies lake sediments and fluvial washout gravel. The lenticular beds 
in the fluvial gravel appear horizontal but are not laterally extensive.

Close up view of exposure shown in Photograph (B). Note the apparently sub-
horizontal basal contact between overlying till and underlying lacustrine deposits. 
Note sediments on the left of the image are influenced by landslide processes and 
not in-place locally.

View looking southeast at esker landform that projects across mapped lineaments 
and appears undeformed or offset.

Area affected by
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2. Data frame has been rotated 30° east of north.
3. Geologic map by Williams and Galloway, 1986 (top) and

by Wilson et al., 2009 (bottom).
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A)

C) D)

B)

View looking west-southwest toward linear alignment of lakes. Arrows point along 
lineament. Note kettle lake terrain in the foreground.

Close up view looking west-southwest along linear alignment of lakes in Photograph A. 
Arrows point along lineament.

View looking south across strong vegetation lineament associated with a ~2-meter-high 
linear ridge. Note that topographic expression of ridge abruptly dies out and does not 
continue to the west. 

View looking northeast along south side of vegetation lineament and ~2-meter-high 
linear ridge shown in Photograph C. Positive feedback of vegetation growth and organic
matter accumulation on the linear ridge may accentuate the apparent relief of the ridge.

No topographic
expression and 
very weak tonal

signature

A27-3.2
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Only Quaternary units, and those offset by
faults are listed; for a full explanation, see
Clautice et al., 2001.

Lineaments Mapped by FCL
(this study)

Explanation

! ! !
See Figure A0.3 for explanation
of numbered attributes for 
mapped lineaments

Demali fault, moderately constrained
(Koehler et al., 2012)

Fault, solid line where certain, dashed
where inferred

Thrust fault, certain, triangles on
downthrown side

! ! ! ! !

Lineament group mapped for this
study coinciding with previously
mapped fault or lineament

No previously mapped fault or
lineament coincides with
lineament group

Area with bedrock offset

Faults from Clautice et al., 2001

+ + +

1 -5
10
77
88

1 -5
10
77
88

0 1 mi

0 2 km

N

0 1 mi

0 2 km

N

Notes: 1. See Figures A0.2, A0.3, A0.4, and A0.5 for explanation.
2. Data frames have been rotated 45° west of north.
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    geologic map by Csejtey et al., 1961 (bottom).
4. Coordinates on NAD83 UTM Zone 6 North meters.
5. Elevation from INSAR data.79
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A)

C) D)

B)

View looking north at location where mapped fault would traverse across Quaternary 
sediments.

View looking north (upstream) along the West Fork Chulitna River valley at 
exposures described in text and photographs below.

View looking west at exposure along east bank of the West Fork Chulitna River
demonstrating Quaternary till overlying Tertiary fluvial sediments.

Close up view of exposure shown in Photograph C. Basal contact between overlying 
till and underlying fluvial deposits appears to be sub-horizontal.
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The Alaska Railroad

E)

Western bubble

Middle south bubble Eastern bubble

Western bubble

G) H)

F)

View looking northeast at subhorizontal contact between till and Tertiary sediments. View looking south along Quaternary surface directly south of river valley. Marshy
Quaternary sediments show no evidence of deformation or offset.

View looking south at location where inferred fault would traverse east of railroad 
tracks. Fault is mapped as juxtaposing Triassic and Cretaceous rocks outcropping
in creek behind photograph. No evidence of faulting in Quaternary deposits.

View looking west at creek exposure along projection of mapped fault that depicts
Cretaceous/Tertiary juxtapostion. Undisturbed surfaces support absence of 
Quaternary faulting.
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I)

Eastern bubble Northern bubble

J)

View looking west at creek exposure shown in Photograph H, Figure A-BP.2, showing
morphology of Quaternary deposits along strike.

View looking east at uninterrupted interfluves in dissected Quaternary glacial drift
along with the mapped fault projects. Undisturbed surfaces support absence of
Quaternary faulting.

Qd

Qd

Qd

Qrg Qrg

A-BP.3
10/18/13

BROAD PASS AREA
PHOTOGRAPHS

79
_2

18
90

0_
A

la
sk

a_
R

ai
lb

el
t/2

18
9_

Li
ne

am
en

t R
ep

or
t O

ct
ob

er
 2

01
3,

 m
od

ifi
ed

 1
0.

18
.1

3

DRAFT



Notes: 1. See Figures A0.2, A0.3, A0.4, and A0.5 for explanation.
2. Coordinates in NAD83 UTM Zone 6 North meters.
3. Elevation from INSAR data 
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Lineament group mapped for this study coinciding 
with previously mapped fault or lineament
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D)C)

View looking northeast through the broad saddle at the head of the linear drainage
shown in Photograph B. Note the absence of any tectonic geomorphic features.

View looking northwest at location of FCL-mapped lineaments and mining roads 
partly shown in Photograph C. Note that FCL-mapped lineaments on the sidehill 
are not readily apparent and correspond to subtle break-in-slope like that 
shown in Photograph B. 

B)A)
BedrockBedrock

Glacial
deposits
Glacial

deposits

No lineament 
cuts mapped; 
fault mapped
as concealed

View looking northwest at mine site located along apparent rock type contrast and
mapped fault. Arrows point along mapped fault.

View looking northeast along linear drainage mapped as a lineament by FCL that
coincides with a mapped fault. Another FCL-mapped lineament lies at the subtle
break-in-slope and may correspond to the ice limit elevation.
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Fault continues west 
through these saddles

H)G)

View looking southwest across an FCL-mappped lineament that corresponds to
the trace of mapped Black Creek fault marked by a rock contrast. Note that no 
expression of faulting exists along trend in the glacial sediments of the valley floor.

View looking west along the Black Creek fault. Note the obvious rock type contrast
across the fault. Aerial reconnaissance confirmed the presence of the fault in 
bedrock ridges to the west and the lack of expression in glacial sediments in 
adjacent valley bottoms.

F)E)

View looking southwest at several rock type contrasts (shown by arrows) that 
coincide with previously mapped faults. 

View looking south-southwest up glaciated valley that shows no expression of the 
mapped Black Creek fault that is present in adjacent bedrock ridges.

Rock
glacier Mine water
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K)

I)

J)

Kame
terrace

Esker
complex

Kame
terrace Kame

terrace

Close-up view looking west along FCL-mapped lineaments. Close-up view looking east along FCL-mapped lineaments.

Overview looking west along mapped FCL-mapped lineaments that coincide with left-lateral moraines 
and kame terraces. The lineaments are interrupted by an alluvial fan and esker complex. Large arrows 
point along the mapped lineaments.

Alluvial fan

Al
lu

vi
al

 fa
n

Al
lu

vi
al

 fa
n

             CLEARWATER MOUNTAINS AREA
PHOTOGRAPHS

10/18/1379
_2

18
90

0_
A

la
sk

a_
R

ai
lb

el
t/2

18
9_

Li
ne

am
en

t R
ep

or
t O

ct
ob

er
 2

01
3,

 m
od

ifi
ed

 1
0.

18
.1

3

DRAFT

A-CWM.3



@@@@@@

@@

@@

@@

@@

@@

@@

@@

@@

@@

@@

@@

@@

@@
@@

@@
@@

@@

@@

@@

@@

@@

@@

@@

@@

@@
@@

@@

@@

@@

@@@@

@@

@@

@@

@@

@@

@@

@@@@

@@

@@

@@
@@

@@
@@@@

@@
@@

@@

@@

@@

@@

@@

@@

@@

@@

@@
@@

@@

@@

!
!

!
!

!
!

!
!

!
!

!
!

! ! ! ! ! ! ! ! ! ! ! !

!

!
!

!

!

!

!
!

! ! ! ! ! !

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

#!(

#!(

#!(

#!(

#
!(

#!(

2020

Castle Mtn. extensionCastle Mtn. extension

F

E

D

C

B

A

190190

189189
188188

021021020020
019019

018018

002002

001001

33

22

11

44

7777

8888

55

11

33

55

22 22

22

11

22

22

22

8888

4

55

22

33
44

22

33

8888

11

55

11

22

22

33

11

33

11

33

55

44

11

44

8888

33

33

11

33

22

22

44

22

44

11

22

33

22

22

2

22

44

11

22

44

44

44

22

33

33

44

33

11

33

22

22

44

22

22

11

8888

44

22

22

8888

22

44

11

44

44

22

33

4

22

33

22

8888

33

22

33

11

44

22

4

33

22

11

55

33

22

22

11

22

22

2

44

44

22

33

44

22

22

22

22

7777

22

33

11

4

8888

33

44

22

33

11

44

11

44

22

22

11

22

11

44

44

11

44

22

22

22

33

44

11

44

22

22

22

22

33

44

22

11

55

44

11

33

22

44

11

22

22

22

44

22

22

33

22

33

11

33

22

22

22

44

22

44

44

33

44

22

33

33

33

33

22

44

11

33

22

44

4

22

33

8888

7777

33

11

33

22

11

22

44

8888

44

11

11
11

22

22

55

55

55

8888

8888

11

11

8888

22

44

44

44

11

44

33

33

44

44

11

22

22

22

44

22

44

11

11

44

11

22

22

33

22

11

44

44

44

11

44

33

33

33

44

11

7777

11 33

55

33

22

44

22

22

33

22

22

22

44

22

22

33

44

33

11

22
22

55

7777

11

22

55

22

11

44

22

11

11

22

22

33

44
44

44

22
33

1

33

33

22

22

33

22

22

44

33

33

22

22

22
22

44

22

22

11

22

22

44

33

44

44

Jt

Jtk

Tvu

Jtk

Jtk

Tvu

Jt

Jt

Qs

Km

Jc
Jc

Jtk

Qs

Jt

Qg

Tfv

Qg

Km

Jtk

Tar

Tvu

Tw

Tvu

Qs

Jc

Jtk

Tch
Tvu

Tch

Jc

Tch

Jc

Tvu

Jtk

Jt

Tfv

Jn

Qg

Tch

Qg

Tfv

Tfv

Km

Jc

TKd

Jn

Jn

Jn

Tvu

Tar

Tfv Tvu

Tfv

Tfv

Qs

Qs

Tvu

Km

Tvu

TKd

Tvu

Tfv

Tch

Km

Km

Qg

Km

TKd
Jtk

Jtk

Tvu

Tar

Km

TKd

Tvu
Tvu

Tvu

Tvu

Jn

Qs

Qs

Qs

Qs Qs

Qs

Qs

Qs

Tvu

Jtk

Jn

Jn

Jtxc

Jn

Jtk

Jtk

Knl

Knl

Jn

Tsu

Qs

Qs

Qs Tts

Tvu

Jtxc

Ttw

Jn

Qlc

Knl

Tts

Tts

Jtk

Qlc

Jtxc

TKd

Qlc

Ttw

Tvu

Jn

Tfv

Km

Qs

Jc

Tvu

Tvu

Ttw

Tvu

Qs

Km

Qs

Qs

Jn

Qs

Tvu

Tvu

Qlc

Tvu

Qs

Qs

Jtk

Qs

Qs

Km
Tts

Tch

Jtxc

Tvu

Jtxc

Tfv

Tts

TKd

Qs

Qlc

Knl

Qlc

Tfv

Tvu

Jtxc

Ttw

Tvu

Tfv

Jn

Jn

Jn

Ttw

TKd

Jtk

Qs

Qs

Qm

Tts

Ttw

Ttw

TKd

Km

TKd Tvu

Jn

Qs

Ttw

Tfv

Qm

Qs

Qs
Jc

Jtxc

Tvu

Tfv

Ttw

Qlc

Tfv

Tvu

Tsu

Knl

Tch

Tfv

TKd

Km

Ttw

Jtxc

Jtxc

TKd

Tch

Knl

Tvu

TKd

Ttw

Tvu

Jtxc

Qlc

Tfv
Tfv

Tvu

Tfv

Tfv

Tvu

Qlc

Tfv

Tfv

TfvTfv

Km

Tvu

Qs

440000 445000 450000 455000 460000 465000 470000 475000 480000 485000 490000 495000

50
00

00
68

80
00

0
68

85
00

0
68

90
00

0
68

95
00

0

6900000

69
00

00
0

6905000

69
05

00
0

Castle Mountain faultCastle Mountain fault

Castle Mountain Extension Area Plate A-CME

SUSITNA-WATANA HYDROELECTRIC PROJECTSTATE OF ALASKA
ALASKA ENERGY AUTHORITY

Date ________________01/06/14

100-km radius

Talkeetna Mountains 1:250,000-scale Quadrangle

Anchorage 1:250,000-scale Quadrangle

79
_2

18
90

0_
A

la
sk

a_
R

ai
lb

el
t/2

18
9_

Li
ne

am
en

t R
ep

or
t O

ct
ob

er
 2

01
3,

 m
od

ifi
ed

 0
1.

06
.1

4

Note: Geologic units from Wilson et al., 2009, Talkeetna Mountains and
Anchorage Quadrangles except units Ttw, knl, and Jtxc which are 
from Wilson et al., 1998.

Lineament group mapped for this study coinciding 
with previously mapped fault or lineament

Quaternary fault, solid where well constrained, 
long dashed line where moderately constrained, 
short dashed line where inferred (Alaska DGGS, 2012)

Fault, solid where certain, long dashed line where
approximate, short dashed line where inferred, dotted 
where concealed

Lineament

See Figure A0.3 for explanation of
numbered attributes for mapped
lineaments

Lineaments Mapped by FCL
(this study)

Explanation

Faults Compiled by FCL
(Wilson et al., 2009; Csejtey et al., 1978)

! ! ! ! !! ! !

! !! ! !

1 -5

10

77

88

1 -5

10

77

880 1 mi

0 2 km

N

Notes: 1. See Figures A0.2, A0.3, A0.4, and A0.5 for explanation.
2. Data frames have been rotated 15° east of north.
3. Geology by Wilson et al., 2009
4. Coordinates on NAD83 UTM Zone 6 North meters.
5. Elevation from INSAR data and USGS SRTM data.

DRAFT



CASTLE MOUNTAIN EXTENSION AREA
PHOTOGRAPHS A-CME.1

 10/18/13

View looking southwest from location A, nearly along-strike with Csejtey et al. (1978) 
mapped faults. Note clear expression of linear features on bedrock landscape and 
absence of linear expression in Quaternary deposits.

View looking northeast from location B nearly along-strike with Csejtey et al. (1978) 
mapped fault. The mapped fault segment projects through the vertical beds observed 
in the outcrop towards photograph location C. Note apparent undeformed hillslope 
and Quaternary deposits over projected trace of fault.

View looking southwest from location C. Note alignment of features over mapped 
trace of fault.
 

View looking northeast from location D along-strike with a Csejtey et al. (1978) 
mapped fault. A wide zone of deformation is expressed as vertical bedding exposed 
in outcrops. Note alignment of the break-in-slope on ridge crest, linear drainage, and 
the deformation zone.
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10/18/13

CASTLE MOUNTAIN EXTENSION AREA
PHOTOGRAPHS A-CME.2

View looking northwest from location E at faulted Jurassic units. The fault occupies the linear 
valley then climbs the hill-slope where it correlates with a clear break-in-slope on the ridge 
crest.
 

View looking north-northeast from location F. The fault juxtaposes Cretaceous against Juras-
sic bedrock and coincides with a break-in-slope on each ridge crest.
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Appendix B: 
Strip Maps and Photographic Documentation  

of Lineament Data for Lineaments Mapped by Reger et al. (1990) 
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View looking northeast from location A. Arrows show 
location of mapped trace of lineament. 
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B)

View looking southwest from location B. Arrows show the location of 
lineament. Note the semi-linear and lobate toe of talus deposit.
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A)

B)

View looking northwest from location A. Arrows and brackets show projected trace of lineament. 
Note absence of continuous lineament across projected trace.

View looking southeast from location B. Arrows and brackets show projected trace of lineament. 
Note lack of deformation or lineament trace in foreground within Quaternary deposits. 
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A)

B)

No trace of lineament
or deformation in

Quaternary deposit

No trace of lineament
or deformation in 
Quaternary deposit

Western terminus of
Reger et al. (1990) 
mapped lineament

View looking northwest from location A. Arrows show the projected trace of lineament. Note 
absence of lineament or deformation in Quaternary deposits.

View looking southeast from location B. Arrows show the projected trace of lineament. Note absence 
of lineament or deformation in Quaternary deposits.
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KJs

Qd3

Southwestern terminus of
lineament 4 mapped trace

View looking southeast from location A. Arrows show the projected traces of Features 4 and 5. Note 
absence of lineament or deformation in Quaternary deposits in foreground.

A)

KJs
KJs

Qd3

View looking northwest from location B. Arrows show the projected trace of Feature 5. Note absence 
of discernable lineament along mapped trace. 
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No expression of
lineament in 
Quaternary deposits
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Tgdf
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No expression of lineament in 
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6

View looking northwest from location A.
Arrows and brackets show the projected 
trace of mapped lineament. Note absence of 
lineament or deformation in Quaternary deposits.

View looking northwest from location B.
Arrows show the projected trace of lineament.

View looking west from location C. Brackets
indicate the projected trace of lineament.
Note absence of lineament or deformation in
Quaternary deposits.
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View looking northeast at lineaments 7 and 8 from photograph location A.

View looking west at lineaments 7 and 8 from photograph location B. Note that lineament 7 is a 
linear series of unrelated features.
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C)
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View looking southwest at lineaments 7 and 8 from photograph location C.

D)

View looking northeast at lineament 7 from photograph location D.
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in alluvial fan deposit
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10

9 View looking north from location A. Arrows show projected trace of Feature 9 lineament. Note 
lineament is overprinted with Quaternary alluvial fan deposit.
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A)

View looking north from location A. Arrows and brackets show the
projected trace of lineament. 
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C)

D)

View looking south from photograph location C. Arrows show the projected trace of lineament. 
Note lineament is coincident with a linear drainage in this view.

View looking south from location C. Brackets show the projected trace of lineament. 

B)

View looking south from photograph location B. Arrows show the projected trace of lineament. In 
Qd3 (till) the lineament is coincident with linear drainage in till deposit. Note absence of lineament 
in Qa deposit.
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View looking west from location A. Arrows and brackets show projected trace of Feature 11
lineament. Note the mapped lineament correlates with a moraine crest.

A)

B)

View looking west from location A. Brackets show projected trace of Feature 12 lineament. Note 
the trace of the lineament is a collection of unrelated features rather than a through-going feature.
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A)

View looking north-northwest from location A. The bracket indicates the projected path of Feature 
13 fault. Arrows show the projected trace of Feature 14 lineament. Note absence of evidence of 
fault under bracket in Quaternary deposits.

Projected path of 
Feature 13 fault

Qct

Qcg
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B)

Projected path 
of Feature 15

View looking southeast from photograph location B. The brackets indicates the projected path of 
Feature 15 fault. Note absence of evidence of fault under bracket in Quaternary deposits.
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C)

View looking south from location C. The arrows and bracket indicates the projected path of Feature 
15 and 16 faults. Note absence of linear expression in valley floor within Quaternary deposits.

Approximate northern 
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Approximate northeastern
terminus of lineament 17

View looking northeast from location A. Arrows and brackets show projected trace of lineament 17.

A)

B)

View looking southeast from photograph location B. Arrows and brackets indicated the projected 
trace of lineaments 18, 19, and 20.
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View looking northwest from photograph location E. Arrows show the mapped trace of Feature 20 
lineament. Note mapped trace of Feature 20 is coincident with linear drainage.

E)

Projected path of Feature 13 fault

View looking southwest from photograph location C. The arrows indicate the projected path of 
Feature 19 lineament. 

C)

19

18
19

D)

View looking northwest from photograph location D. Arrows show the mapped trace of Features 18 
and 19. Note absence of lineaments or apparent deformation in Quaternary deposits between 
brackets in lower middle portion of photograph.
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B)

View looking southeast from photograph location B. Arrows show the projected trace 
of Feature 21 lineament. 

A)

View looking northwest from photograph location A. Arrows indicate 
the projected path of Feature 21 lineament.

Approximate
southern terminus

of Lineament 21

#!(

#!(B

A

Tqm

Qct

Qct

Qdw3
Qcd

Qcd

Qa

Qdw3

Qdw3

Approximate
southern terminus
of Lineament 21 Tqm

Qc

10/18/13

FEATURE 21
LINEAMENTS ANALYSIS

REGER ET AL. (1990)
B-13

DRAFT

79
_2

18
90

0_
A

la
sk

a_
R

ai
lb

el
t/2

18
9_

Li
ne

am
en

t R
ep

or
t O

ct
ob

er
 2

01
3,

 m
od

ifi
ed

 1
0.

18
.1

3



# !(

#!(

# ! (

#!(C

DBA

N
0 0.5 1 mi

0 0.5 1 km

A)

View looking west from photograph location A. Brackets show the projected trace of Feature 22. 
Note the absence of a continuous lineament along the projected trace and exposed till on low
relief ridge crest between drainages.

B)

View looking east from photograph location B. Arrows and brackets indicate the projected path of 
Feature 22 lineament. Note change in apparent vertical displacement.
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D)

View looking west from photograph location C. Arrows show the projected trace of the Feature 22 
lineament. Note topographic scarp in Photograph D is not proportional to minor scarps associated 
with solufluction in Photograph C.

C)

View looking west from photograph location C. Arrows show the projected trace of the Feature 22 
lineament. Note linear expression is coincident with solufluction lobes and not continuous.
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B)

View looking west from photograph location C. Arrows indicate the projected path of the Feature 
24 lineament.

A)

View looking west from photograph location C. Arrows indicate the projected path of the Feature 
25 lineament.
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A)

View looking west from photograph location A. Arrows show the projected trace of Features 26 and 
27. Note the absence of a continuous and clear lineament along projected traces.

B)

View looking east from photograph location B. Arrows and brackets indicate the projected path of 
Feature 26 and 27 lineaments. Note the absence of a continuous and clear lineament along 
projected traces.
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A)

View looking west-northwest from photograph location A. Arrows show mapped trace of Feature 28. 
Note lineament corresponds to subtle linear trough and linear vegetation trend.

B)

View looking east from photograph location B. Arrows indicate the mapped trace of Feature 28. 
Note absence of linear expression in Quaternary deposits.
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