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Abstract

In order to develop a better understanding of the regional structural
controls of the metallic mineral deposits of Alaska, a detailed examination
wag made of the linear features and trends interpreted from Landsat image—
ry. In addition, local structural features and alteration zones were
examined by ratio analysis of selected Landsat images. The linear trend
analysis provided new regional structural data for previously proposed
mineral deposit models and algo provided new evidence for the extension of
the existing mo@ela. Preliminary evidence also suggests linear inter—
section control of some types of mineral occurrences and that trend
analysis may result in the definition of areas favorable for future mineral
exploration. Ratio image analysis indicates that alteration zones and
local structural features can be identified by use of Landgat imagery.
Ratio image analysis for the definition of alteration zones must be used
with caution, however, since the alteration associated with the various

mineral deposits may not be differentiated by the technique.
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Introduction

The objective of this investigation is to examine the relationships
between major linesr trends and features interpreted from Landsat imagery
and mapped structures and known major mineral occurrences. Although there
have been several detajiled examinations of Landsat imagery of specific
areas of Alaska there has been no comprehensive examination of the entire
state. Several detajiled atudies have been conducted of the relationships
of linear trends and mineral occurrences in a particular mining district
but no regional investigations of entire metallogenic provinces have been
canpleted.

There are over three hundred major and several thousand minor metallic
mineral occurrences known in Alaska. The gtate has been and is a major
producer of gold and has produced significant quantities of copper, plati-
num, silver, chromium, antimony, tin, and tungsten. Recent mineral explo-
ration and development has demonstrated that the mineral potential of
Alaska is large but the costs of exploitatlion are also great., Rapid and
low cost exploration techniques are required to economically assess the
exploration potential of large inaccessible areas of the state. Remote
sensing techniques in particular, Landsat imagery may be utilized to locate
structures associated with major mineral occurrences thus reducing poten-
tial target areas, decreasing exploration costs, and increasing mineral
discoveries.

The present investigation was conducted in two parts, first an inter-
pretation of linear features for complete Landsat coverage of Alaska and
second, ratio image analysis of specific major mineral occurrences to

determine characteristic features of the alteration zones and local struc-



tures. The data for part one include a linear interpretation of 95 Landsat
frames. These interpretations are included in Appendix I. These frames
are keyed to a 1:1,000,000 scale base map of Alaska (Plates I-VI) (in
pocket)., The bése maps also include the major mapped faults of Alaska and
the location of 356 major mineral occurrences. These occurrences are
briefly described in Table 2 of this report.

Part two of the investigation, the ratio image analysis, was subcon-
tracted to Geo Spectra Corp., Ann Arbor, Michigan, BSeven Landsat frames
were selectéd for seven major mineral occurrence areas. Ratio data were
output at 1:250,000 scale and the images were compared with all available
geologic data for the area. Interpretative maps for each of the selected

mineral occurrence areas are included as figures in the text of the report,
Previous Investigations

The localization and structural control of ore deposits and oil and
gas fields have been discussed in the geologic literature as far back as
the early twentieth century. Early works include Hulin (1929, 1948),
McKRinstry (1941, 1955), Newhouée et al. (1942) and Wissér (1951, 1960).
Systematic structural analysis of tectonic provinces as an exploration tool
weré conducted by Billingsley and Locke (1941), Blanchet (1951), Kaufmann
(1951), Mayo (1958), weeks (1952), Klemme (1958), Hills (1947), Henson
(1952), Wilson (1948, 1949) and Badgley (1959).

With the development of plate tectonic theory (Wilson, 1965) a uniform
framework for regional structural controls of ore deposits became possible,
Summary works on the relationships between plate tectonics and mineral de-
posits include Russell (1968), Dmitriev et al. (1971), Pereira and Dixon

(1971), Mitchell and Garson (1972, 1976), Sawkins (1972, 1974), Sillitoe



(1972, 1972a, 1974, 1974a), Snelling (1972), Livingstone (1973), Marsh
(1973), Mitchell (1973, 1974, 1975), Mitchell and Bell (1973), Tarling
(1973), Watson (1973), Badham (1974), Corliss (1974), Barding (1974),
Sangster (1974), Sato (1974) and Bonatti (1975, 1978).

With the advent of satellite imagery, large scale linear features,
trer.lds, and structures can be determined with a high degree of certainty.
The use of Landsat imagery in mineral exploration has been discussed by:
Saunders et al. (1973), Collins et al. (1974), Rowan et al. (1974), Sawatz-
ky et al. (1975, 1975a), Richards and Walraven (1975), Balbouty (1976,
1980), Bodgson (1977), Kutina (1977), Ligget and Childs (1977), Lyon
(1977), Salas (1977), Sawatzky and Raines (1977), Schmidt and Bernstein
(1977), Shurx (1977), Birnie and Dykstra (1978), Carter (1978), Green et
al, (1978), Misra (1978), Prelat et al. (1978), Punongbayan et al). (1978),
Suwijanto (1978), Taranik et al. (1978) and Vincent et al. (1978).

Satellite imagery has been utilized in Alaska for the definition of
major linear features by Lathram (1972), Lathram and Raynolds (1977), and
Maurin and Lathram (1977). Several 1:250,000 scale quadrangle studies of
linear features in mineral potential areas have been made by Albert and
Steele (1976a, 1976b), BRalbouty (1976, 1980), Albert (1978), Albert and
Steele (1978), Albert et al. (1978), Steel and Albert (1978a, 1978b),
Steele and Le Compte (1978) and Le Compte (1979). The use of Landsat
imagery for resource evaluation has been discussed by Anders6n et al.
(1973), Stringer et al, (1975) and Albert and Chavez (1977).

Although none of these investigations attempted to examine the rela—
tionship betweéx major linear and structural features and ore deposits on a
regional scale, the studies did provide a framework for such an examina-
tion,



Procedure

Three hundred and fifty-six major mineral occurrences were plotted on
a 1:1,000,000 scale base map of Alaska. Ninety—five low sun angle band 5,
6 and 7 Landsat images covering all of Alaska were selected and a linear
interprétation was completed for each frame. The linear data was then
digitized, computer processed, and histograms were created with class
intervals of one degree for both the total number of linears and length
welghted linears. The data were output in the form of a rose diagram along
with plots of the individual linears for each frame. The output data are
included in Appendix I.

The Landsat frame boundaries were plotted on the 1:1,000,000 scale
base map and the rose diagrams were plotted at the center of each frame,
In addition to the rose diagrams and mineral occurrences, the major mapped
faults were plotted on the 1:1,000,000 scale map. The map is in six
sheets, Plates I-VI in pocket.

Since the mineral deposit density for each frame was lessl than ten, no
attempt was made to contour occurrence densities, Albert and Steele
(1976a) have demonstrated that there are relationships between linear
densities and mineral occurrences in highly mineralized areas, such as the
McCarthy quadrangle, with approximately 100 mineral occurrences. Deposit
densities would have to exceed 30 per frame or 100 per quadrangle on a
regional basis to be statistically significant,

Low sun angle frames were utilized for linear interpretation as the
low angles of incidence tend to enhance linear definition, Low sun angle
enhancement can be achieved at no additional cost, whereas computer en-

hancement per frame costs approximately 1500 dollars. In order to test



whether the low sun angle enhancement was effective as computer enhance-
ment, the length weighted histograms for the McCarthy, Talkeetna, Ketchikan
and Prince Rupert, Pbilip Smith Mountains and Chandalar areas were compared
with the quadrangle interpretations of Albert and Steele (1976a), Steele
and Albert (1978a, 1978b), Le Compte (1979) and Albert et al, (1978) re-
spectively., Although the exact areas were not congruous due to the neces-
sity to utilize different images, without exception the major trends iden-
tified by the previous workers were duplicated from the low sun angle
images. For the McCarthy quadrangle, Albert and Steele (1976a) noted major
trends at N 45 W, N 70 W, N 10-15 E, N 45-55 E, N 85-90 E while frame 70/17
{see Appendix and Plate II) indicates trends of N 45-55 W, N 75-80 W, N O-
10 B, N 15-20 E, N 35-40 E, and N 70-75 E. For the Talkeetna quadrangles,
Steele and Albert (1978a) noted trends at N 0-10 W, N 30-35 W, N 40-45 W, N
65 W, N80 W, N9O0 W, N10 E, N 20 E, N 40-45 E, N 60-65 E and N 90 E while
frame 76/16 (see Appendix and Plate II) indicates trends of N 15 W, N 35 W,
N 45-55 W, N60-65W, NBOW, N90C W, N10E, N20 B, N30 E, N 40-45E, N
60 E and N 90 E. For the Retchikan and Prince Rupert quadrangles, Steele
and Albert (1978b) found trends at N 10 W, N 20-30 W, N 85 W, N 15 E, N 30
E, N4GE, N60 Eand N 75 E while frame 58/21 (8ee Appendix and Plate III)
indicates trends at N 0-10 W, N .25—30 W, N4O W, N25-30 E, N4O E, N60 E
and N 75 E. For the Philip Smith Mountains quadrangle, Le Compte (1979)
found trends at N 20 W, K 35 W, N 55 W, N 65-75 W, N 90 W, N 15-20 E, N 35-
40 B, N55-65 E, N75 E and N 85 E. Albert et al. (1978) noted trends of N
35W, N50 W, N65-70 W, NBOW, N15E, N25 E, N55E, N6CO E, N 75 E and
N 85-90 E for the Chandalar quadrangle while frame 79/12 (see Appendix- and
Plate I) indicates trends of N15 W, N60 W, N9 W, N 15 E, N35 E, N 60

E, N75 E and N 85 E. The low sun angle frames thus produced the same



results at a cost savings of approximately 142,500 dollars if extrapolated
for the entire area under investigation.

Seven Landsat frames were selected for ratio analysig in order to
facilitate location of major ferric/ferrous alteration suites associated
with major mineral occurrences. Mineral occurrences at high latitude or
elevation were selected to minimize the effects of tundra or lichen cover.
However, selection of the images was constrained by the long periods of
snow cover at high latitude or elevation. The ratio analysis work was

gubcontracted to Geo Spectra Corporation, Ann Arbor, Michigan,

Linear Orientations and Tectonic Settings

With the development of the plate tectonic hypothesis (Wilson, 1965) a
comprehensive model of the outer layer of the earth was formulated. The
hypothesis states that the outer layer, or lithosphere, is divided into 12
major and over 30 minor rigid plates between 80 and 100 km thick that move
jLn response to force fields generated in the earth’'s mantle. Seismicity,
volcanism, orogeny, post orogenic uplift and mineralization are concen-
 trated at the boundaries of these plates, The boundaries can be classified
into three groups: constructive, destructive and conservative,

At constructive plate boundaries new lithosphere is created and con-
sists of a layer of oceanic crust overlying upper mantle. The new litho—
sphere is created along an oceanic spreading ridge system in which material
moves outward at right angles from the ridge axis at rates up to 10 cm/yr.

At destructive plate boundaries oceanic lithosphere is bent downward

in a subduction or Benloff zone beneath another plate. At this junction



above the Benioff zone a curved belt of active volcanoes is generated.
This magmatic arc may be of the cordilleran type formed at the continental
margin or it may be of the island arc type formed on oceanic crust.

At conservative plate boundaries two plates slide past each other
along transform or strike-slip faults, Transform faults are generated at
right angles tb spreading ridges, offset the spreading centers, and may
extend on to the continents.

The process of continental rifting, breakup and colligion has been
summarized by Burke and Wilson (1976). The sequence begins by doming of
the continent over a mantle plume or hot spot, thinning of the lithosphere,
development of a three armed rift pattern or triple junction and formation
of new oceanic crust. Generally two of the rift arms remain active while
the third arm fails. Upon closing of the ocean basin and completion of the
cycle an island arc or Andean type magmatic belt is formed along the
leading edge of the converging continent above the gubduction zone. With
the final cloging of the ocean basin a folded mountain belt is formed and
the original crustal suture is preserved as a major fault zone, often a
strike-slip fault.

The significance of plate boundaries in the localization of ore depos-
its has been discussed by Mitchell and Garson (1976), Bonatti (1975, 1978)
and others. Piqure 1 (From Mitchell and Garson, 1976) is a schematic cross
section through plaf;e bomdaxies showing the tectonic settings and related
mineral deposits, Figures 1A-1D correspond to constructive or tensional
tectonic settings, Figures 1E through 1J correspond to destruction or
compregssional tectonic settings, Figqures 1F and 1G contain minor tensional
tectonic settings, notably inciplent rifting associated with inter-arc or
marginal basing. Conservatjve or transform fault tectonic settings are at
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Figure 1.' Schematic cross-section through plate boundary-related tectonic
settings (From Mitchell and Garson, 1976).



right angles to the schematic sections, The schematic sections indicate
the particular petrologic associations, elemental assoclations, and rela-
tive motions that define a particular tectonic setting. Table 1 gives
examples of minera)l deposits for each of the tectonic settings in Figure l.

In addition to characteristic petrologic and elemental associations
and platé dynamics, plate tectonic settings exhibit distinctive fracture
patterns. From theoretical rock mechanics and experimentation it is known
that a brittle material will develop a conjugate fracture pattern 45 de-
grees from the principle stress direction under a compressive load, Badg-
ley (1959) has demonstrated that due to internal friction most lithologic
materials will fail at 30 degrees from the principle stress direction
rather than at the theoretical 45 degree angle. Under a tensional load the
brittle material will fail at right angles to the principle stress direc-
tion, With the application of a shear load the material will fail parallel
to the shear load direction.

Major fracture patterns thus can be used to additionally constrain
models of plate tectonic settinga, Orthogonal or right angle intersections
are predominant in constructive or tensional tectonic settings; acute
intersections dominant in destructive or compressional settings; and frac-

ture patterns parallel to major transaform faults in conservative settings.

The relationship of orthogonal fracture patterns and rift system
related ore deposits was noted by Russell (1968). Scott (1980) has demon-—
strated that Landsat imagery can be utilized to define major orthogonal

fracture patterns, and that the intersection of the major linears localize



TabTe 1. Plate tectonic settings for the formation and emplacement of
ore bodies (From Mitchell and Garson, 1976).
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the occurrence of the incipient rift system related Ruroko type Zn~Cu-Pb-Bg

‘depogits.

Table 2 includes a brief description of the major mineral occurrences
in Alaska shown on Plates I through VI. From the petrologic and elemental
asgociations and orthogonal linear features, rift system related mineral
Ic;ccurrmces can be inferred in the Brooks Range, southeastern Alaska, the
north flank of the Alaska Range, east central Alaska, the lower Kuskokwim
River area and the Seward Peninsula, The occurrences on the Seward Penin-
stila and east central Alaska may be as old as the late Precambrian while
the oldest occurrences, and élso the best documented, are those in the
Brooks Range, These span the Devonian through the Carboniferous,

Carboniferous active and aborted rift systems or aulocogens have been
inférred or documented in the following areas of the circumarctic:

The Selwyn Basin (Templeman-Kluit, 1979; Carne, 1979); the Sverdrup
Basin (Sweeney, 1977); Perry Land, northern Greenland and James Land, east
Greenland (Haller, 1969); Spitzbergen (Sokolov et al., 1973); and eastern
Siberia (Razanov, et al,, 1976; Pujita, 1978).

Evidence for Carboniferous and Permian incipient rifting in the
northern Brooks Range has been presented by Metz (1979) and Metz et al.
(1979). The évidence includes sedimentary and igneous petrologic data,
presence of high angle fault systems, gravity and magnetic data and mineral
deposit associations, The model can be outlined as follows:

A. Regional doming of the Precambrian basement of northeastern

Alagka and northwestern Yukon Territory and emplacement of Sn-W~
Mo-P-U-P bearing granites between 430 — 405 m.y. B.P. over an

intracontinental hot spot;



Table 2, Mineral occurrence descriptions keyed to Plates I, II, ITI, IV, V and VI

Plate

Occur. Host Rock 2) Host Rock 2 Iandsat Linear Tectonic
Mmber _Occurrence Name 1! Commodity Type Aax—orientatim_ﬁetﬂng__ﬁmmﬂi“___
I-1 Picnic Creek Cu, Zn Metamorphosed Devonian N25E, N6SW F
siliceous vol-
canics
2 Walker Lake Cu, Zn Metamorphosed Devanian N25E, N65W P
silliceous vol-
canics
3 Urinamed Sn, W granite & quartz Devonian N25E, N6SW E
monzonite

Note: 1) Source of data primarily Bawley (1979)
2) Source of data, Beikman (1974)
3) See Figure 2 and Table 1; A) intra-continental hot spot, B} aborted rift zone, C) inter—continental rift zone,
D) oceanic rise and Hawaii type chain, E) Andean type magmatic belt, F) island arc and inter-arc basin, G)
magmatic and outer arc with marginal basin, H) continental-continental colllsion belt, I} post collision
volcanism, J) continental collision with obducted ophiolites, K) transform fault related.
4) Source of data: see individual citations; placer production data, Robinson and Bundtzen (1979).
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Table 2 (continued)

]'.am_i‘sat L@near Tectt_:nic

Plate
Occur. Host Rock Host Rock
Number QOccurrence Name Commodity Type Age
I-12 Unnamed Cu granite & guartz Devonian N10E, N35E,
monzonite NS55E, N75E,
N65W, E-W
13  Unnamed Mo, Cu granite & quartz Devonian N1OE, N3SE,
monzonite NS5E, N75E,
N65W, B-W
14 Chandalar Dist. Au quartz vein in Lower— N10E, N35E,
metasediment & Paleoczoic N55E, N7SE,
metavolcanics N65W, BW
15 Unnamed Cu mafic volcanics Missis- N-S, M1OE,
sippian N25E, NSOE,
N70E, N1OW,
" E-W
16 Unnamed Mo, W, Sn, U granite & quartz Devonian N-S, N1OE,
Pb, In monzonite N25E, NS0E,
N70E, N10wW,
E-W
17 Bonanza Creek W granite & quartz Mesozoic N25E, N60E,
monzonite N75E, N65W
18 Unnamed Pb, Zn granite & quartz Mesozoic N25E, N60E,
monzonite N75E, No65W
19 Unnamed Cr ultramafic Mesozoic N25E, N60E,
canplex N75E, NéSW
20  Unnamed u granité & quartz Mesozoic N25E, N60E,
monzonite N75E, N65W
21 Hog River Au alluvial placer N.A.

B

Orientation Setting Comments

Past production
201,000 oz Ru



Table 2 {(continued)
Occur., Host Rock Host Rock Landsat Linear "Tectonic
Bumber Occurrence Name  Compodity —  Type Bge Orientation Setting Comments

I-22 Utopia Creek BAun alluvial placer N.A. Past production in-
cluded in Hog River

23 Hot Springs Dist. An, 8n alluvial pla- N.A. Past production,
cers, green— 447,900 oz An
schist facies
metamorphic
bedrock

24 Rampart Dist. Au alluvial pla=- N.A. Past production,
cers, green- 86,800 oz Au
schist facies
metamorphic
bedrock

ST

25 Livengood Dist. Au alluvial pla- N.A, Past production,
cers, green— 375,000 oz Au
schist facies
metamorphic
bedrock

26 Unnamed Ni alluvial pla- N.A,
cers, green-—
schist facies
metamorphic
bedrock

27 Mo Pb, In carbonaceous Middle to NOSE, N20E, Cc
shale & chert Upper Pale- N40E, N75E
ozoic N4OW, E-W

28 Unnamed Pb, Zn carbonaceous Middle to NOSE, N20E, C
shale & chert Upper Pale— N40OE, N75E,
ozoic NAOW, BW



Table 2 (cmtinued)

Plate
Occur. Bost Rock Host Rock landsat Linear Tectonic
Number Occurrence Name Camodity Type Age  Orientation Setting Coments
I-29 Cache Mt. 0, Pb, Zn . granite & quartz Mesozoic NOSE, N20E, H
monzonite N40E, N/5E,
N4OW, B-W
29a Mt, Schwatka Pb, Zn, ag limestone & Middle to NO5SE, N20E, C
shale Upper Pale~ N40E, N75E,
ozoic N4OW, E-W
29b Mt. Prindle U syenite Mesozoic NO5SE, N20E, H
N4CE, N75E,
NAOW, E-W
30 Unnamed W ? ROSE, N20E,
N40E, N75E,
h
31 Unnamed Sn, W, Au granite & quartz Mesozoic NOSE, N20E, H
monzonite N4OE, N75E,
N4OW, E-W
32 Circle District Au alluvial pla- N.A. Past production,
cers, green 730,000 oz An
schist facies
metamorphic
bedrock
33  Nome Creek area An alluvial pla- N.A. Past production,
cers, green-— included in Circle
schist facies
metamorphic
bedrock
34 woodchopper-Coal Au alluvial placer N.A. Past production,
Creek area included in Circle



F

Table 2 (continued) -

Plate
occur. Bost Rock Bost Rock Landsat Linear %Yectonic
Bumber Occurrence Name  Commodity Type Age Orientation Setting Comments
I-35 Unnamed Pb, Zn carbonaceous Precambrian N15BE, N4SE, C
shale and N5OW
limestone
36 Casca VABM Ag carbonacecus Precambrian N15E, N45E, C
shale and NSOW
limestone
37 ‘Three Castle Mt. Ag carbonaceous Precambrian N15E, NASE, C
shale and NSOW
limestone
38 Pleasant Creek Ag carbonacecus Precambrian N15E, NA5SE, C
— shale and NSOW
~ limestone
39 WGM Deer Creek Mo, Ag granitic rocks Mesozoic N15E, N4SE, K
undifferenti- NSOW
ated
40 Unnamed Zn, Pb, Cun mafic marine Paleozoic N15E, NASE, B
volcanics N50W
4]  Unnamed Pb, ZIn mafic marine Paleozoic N20E, NSJE, B
volcanics N45W, N6SW,
NBSW
42 Forty Mile Dist. An Past production,
4000,000 oz Au
43 Mt, Veta Oscar Ag syenite Jurassic N20E, N50E, B '
N4SW, N65W,

NE5W



Tahle 2 {continued)

Orientation _ Setting Comments

Past production,
7,464,200 oz Au

Past lode production,
250,000 oz, Au aver—

age grade 1 oz per
ton

Past production,
included in Pedro
Dome

Surface and under—
ground development
work

Past production
included in
Richardson

Past production,
95,000 oz Bu

Past production,

Plate
Occur, Host Rock Host Rock Landsat Linear Tectonic
NMumber Occurrence Name Cormodity Type Age i
I-44 tnnamed Pb, 2Zn granitic rocks Jurassic N20E, N50E, B
undifferenti- N45W, N6SW,
ated NB5W
45 Twin Mt. W granitic rocks Jurassic N20E, NSOE, B
undifferenti- N45W, N65W,
ated N85W
46 Pedro Dome - Au alluvial N.A.
Cleary Summit - placers
Gilmore Dome area
47 500, Cleary Hill Au, Ag, Pb, guartz vein in Precambrian NOSE, N20E, B
and Bl-Yu Mines Zn, Sb, W greenschist or Lower N40E, N75E,
o facies meta- Paleozoic N4OW, B-w
o B
morphics
48 Ester Dome area Ay alluvial N.A. H
Placers
49 Ryan Lode and Bu, Sb quartz veins & Precambrian NO5E, N20E, H
Grant mine shear zone in or Lower N40E, N75E,
greenschist Paleozoic N4OW, B-W
facies meta-
morphics
50 cCaribou Creek Al alluvial N.A,
area Placers
51 Richardson Dist. Au alluvial N.A.
placers
52 Bonnifield Dist. aAn alluvial N.A,
placers

45,000 oz Au
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02

Plate
Occur. Bost Reock
Bumber Occurrence Name Cammodity Type Age
II-1 Red Top AQ metasedimentary Precambrian
& metavolcanics or Lower
Paleozoic
2 Little Annie Ag, Pb netasedimentary Precambrian
& metavolcanics or Lower
Paleozoic
3 Banjo Au, Ag, Pb metasedimentary Precambrian
& metavolcanics or Lower
Paleozolic
4 Caribou Creek Au alluvial
placers
5 Stampede Sb metasedimentary Precambrian
& metavolcanics or Lower
Paleozoic
6 Unnamed Zn metamorphosed Middle to Up-
siliceous vol- per Paleozoic
canics & sedi-
mentary
7  Unnamed Zn, Pb, Ba metamerphosed Middle to Up-
siliceous vol- per Paleozoic
canics & sedi-
mentary
B  Sheep Creek Zn, Pb, Ag, metamorphosed Middie to Up-
Al siliceous vol- per Paleozoic

Table 2 (continued}

canics & sedi-

mentary

N-S, N55E,
NBSE, N45W

N-5, N5S5E,
NB5E, N4A5W

N-S, N55E,
NB5E, N4ASW

N-8, N55E,
N85E, N45W

N-S, NS5E,
N8SE, N4SW

N-S, N55E,
N85E, N45W

N-S, N55E,
NSSE, N4SW

Hoat Rock Landsat Linear Tectonic

H



Tz

Table 2 (continued)

nite

Plate
Occur, Host Rock Host Rock Landsat Linear Tectonic
Nunber Occurrence Name Commodity Type Age Orientation Setting Comments
IT-9 Anderson Mt. Zn, Pb, Ag, metamorphosed Middle to Up- N-5, N55E, P
Al Biliceous vol- per Paleozoic NS5E, N45W
canics & sedi-
mentary
10 Virginia Creek Zn, Pb, Ag, metamorphosed Middle tc Up- NS, NS5E, F
Au Biliceous vol- per Paleozoic N85E, NASW
canlcs & sedi-
rentary
11 Dry Creek Au, Ag, Zn, metamorphosed  Middle to-Up-  N-8, NSSE, F
Pb giliceous vol- per Paleozoic N8SE, N45W
canics & sedi-~
mentary
12 Rock Candy 7n, Pb, Cu metamorphosed  Middle to Up-  NISE, N50E, F
siliceous vol- per Paleozoic E-W, N45W,
canics & sedi- N70W
mentary
13 Mosquito Cu, Mo granite or Mesozoic N20E, N50E, E
quartz monzo- N4SW, N6SW
nite
14 Taurus Cu, Mo granite or Mesozoic/ N20E, BV, E
quartz monzo— Tertiary NS5
nite
15 Bluff Cu, Mo granite or Mesozoic/ N20E, E-W, E
quartz monzo— Tertiary NS5W
16 Pushbush Cu, Mo granité or Mesozoic/ N20E, E-W E
quartz monzo— Tertiary NSSW



18

19

20

21

22

24

Peternie

B.C.

Asarco

Dry Tok

Rumble Creek

Chistochina Dist.

Cu, Mo

Zn, Pb, CUf‘

Zn, Pb; m;

Au

Table 2 {cmtinued)

Landsat Linear Tectonic
Orientatijon Setting Comments

Host Rock
Age

syenite or Tertiary N20E, BW,
peralkaline NS5W
granite
granite to Mesozoic/ N20E, E-W
quartz mon- Tertiary No5W
zonite
granodiorite Cretaceous N20E, E-W,
to quartz NS55W
diorite
granite to Mesozoic N20E, EW
quartz mon- N55W
zonite
metamorphosed Precambrian N15E, N50E,
sedimentary to Lower E-W, N45W,

Paleozoic N70wW
metamorphosed Miadle to Up~ N15E, N50E,
giliceous vol~ per Paleozoic E-W, N45W,
canics & sedi- N70oW
mentary
metamorphosed Middle to Up~ Ni15E, NS0E,
siliceous vol~ per Paleozoic B-W, N45W
canics & sedi- N7CW
mentary
alluvial N.A.
placer




Table 2 {continued)

Mesozolc N15E, N45E, G
N6OE, E-W,
N35W
26 Tammany Channel - Ao alluvial N.A.
Valdez Creek placer
27 Lichen Cu mafic marine Upper N25E, BASE, G
volcanics “Paleozolc N70E, N45W,
+ N75w
28 Nim Cu, Mo, A9 granodforite Tertiary K-8, N55E, B
to quartz . NE5E, N45W
diorite
8 29 Golden Zone . Ao, Cu, Ag granite to Tertiary N-S8, N55E, F
quartz mon- N85E, N45W
zonite
30 Ohio Creek Sn, W, Mg granite to Tertiary NOSE, N20E, E
quartgz momn— N40E, N65E,
zonite E-W, N4S5W,
N65W
31 Ready Cash Pb, Ag, Sn mafic volcanics Permian/ NOSE, N20E, D
Triassic N4OE, N6SE,
E-W, N4SW,
NESW
32 Partin Creek Au, Cu mafic volcanics Permian/ NOSE, N20E, D
Triassic FK40E, N65E,
E-W, N45SHW,

N6SW
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Table 2 {continued)

Flate
Cccur. Bost Rock Boat Rock Landsat Linear Tectonic
II-41 1Indian Ag, b granite to Mesozoic N15E, N50E, K
quartz monzo- E-W, N45HW,
nite N70W
42 Unnamed ' Mo, Cu granite to Mesozoic N15E, ‘NSOE, K
quartz monzo— B-W, N45W,
nite N70W
43 Silver Creek Ag, b ' granite to Mesozoic N15B, NSQE, K
quartz monzo- E-W, N45W,
nite N70W
44 Umnamed Al granite to Mesozoic N15E, NSOE, K
guartz monzo— BE-W, N45W,
N nite N7OW
[¥3]
45  Monte Cristo Mo granodiorite Mesozolc N20E, E¥H, K
Creek to quartz - - NO5W
diorite
46 White Mt, Mine Al mafic marine - Mesozoic N20E, E-¥W, D
volcanics N55W
47 Orange Hill o, K granodiorite Tertiary N20E, E-H, K
to quartz R55H
diorite
48 Bond Creek Cu, Mo granodiorite Tertiary N20E, F-W, K
to quartz N55W
dicrite
49 East Bond Creek Mo, Cu granodiorite Tertiary N20E, E-W, K
to quartz NSSW



Table 2 {continued)

Plate
Occur., Bost Rock Bost Rock Landsat Linear Tectonic
e [ype Age Orjentation Setting Coments
II-50 Nabesna Glacier Zn, Cu mafic volcanics Triassic N20E, E-W, D
N55W
51 Chisana Dist. An alluvial N.A.
Placer
52 Carl Creek Cu granodiorite Cretaceous N20E, BE-W,
to quartz NS5W
diorite
53 Horsfeld Cu grancdiorite Cretacecus N20E, BE-W,
to quartz N55W
diorite
w 54 Baultoff Cu granodiorite Cretaceous N20E, BE-W,
to quartz N55W
diorite
55 Beaver Creek Cu granodiorite Tertiary N20E, E-W,
to NS5W
diorite
56 Gold Cord au, W, Po granodiorite Tertiary N25E, N45E,
to quartz N70E, N45W,
diorite N75W
57 Independence A, W, Pb, granodiorite Mesozoic ? N25E, N45E,
Zn to quartz N70E, N45W,
diorite N75W
58 War Baby - Au, W, Pb, granodiorite Mesozoic ? N25E, N4SE,
Lucky Shot Zn to quartz N70E, N45W,
diorite N75W
59 Exlutna Cr peridotite Mesozoic N25E, N50E,
N75E, N85W
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Table 2 {continued)

Plate
QOccur. Hest Roc Host Rock Landsat Linear Tectonic
I1-69 Dan Creek Au, Ag ~ alluvial placer N.2,
70 Chitita Au alluvial placer N.A,
71 Midas Cu, Ag nafic marine Tertiary NS, NGSE, D
volcanics BE-W, N4OW,
NS5W
72 Cliff Au quartz veins Cretaceous K-S, NS5E, G
in greywacke B-W, N4OW,
and argillite NS5W
73 Fidalgo - Alaska Cu mafic marine Tertiary N-8,; NS5E, D
volcanics E~W, NAOW,
W N55W
=
74 ‘Threeman Mining Cu mafic marine Tertiary N-8, N55E, b
Company volcanics E-W, N4OW,
NS5W
75 Landlocked Bay Cu marine mafic Tertiary N-S, N55E, D
Copper volcanics E-W, N4OW,
No5W
76 Ellamar Cu, Au marine mafic Tertiary N-S, N55E, D
volcanics E-W, N4OW,
NSSW
77 Rua Cove Cu, Zn marine mafic Tertiary N20E, N35E, D
' volcanics NG6OE, NBOE,
N20W, NeOW
78 Ratoucke - Cu, Au, Ag-, marine mafic Tertiary N20E, N35E, D
Beatson Ki volcanics NGOE, NSOE,
N20W, NeOW



81

82

84

Granite

Banner

Resurrection

Creek

Lucky Strike

Gilpatrick

Goyne

Glass

Nukalaska

Table 2 {continued) -

Landsat Linear Tectonic
Qrientation Setting Comments

Host Rock Host Rock
x: Age

marine mafic Tertiary 'N20E,

volcanics R60E,
N20W,

quartz veins Cretaceous N25E,

in greywacke N75E,

& argillite

quartz veins Cretaceous N25E,

in greywacke N75E,

& argillite

quartz veins Cretaceous N25E,

in greywacke N75E,

& argillite

quartgz veins Cretaceous N25E,

in greywacke N75E,

& argillite

quartz veins Cretaceous N25E,

in greywacke N75E,

k argillite

greywacke & Mesozoic N20E,

argillite N65E,
N65W

greywacke & Mesozoic N20E,

argillite N65E,
N65W

greywacke & Mesozoic N20E,

argillite N65E,

NBOE,

NSQE,

NSOE,
N85W

NS0E,

N50E,
N85W

NSOE,
N85W

N35E,
N25W,

N35E,
N25W,

N35E,
N25W,

D
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Table 2 (continued)

Plate
Occur. Host Rock Host Rock Landsat Linear Tectonic
Number Occurrence Name Camnodity Type _Age Orientation  Setting Compents
ITI-8 Kensington Au mafic marine Mesozoic & N20E, E-W, G
volcanics Paleozoic N15W, N40W,
N6OW .
9 Jualin Au mafic marine Mesozoic & N20E, E-W, G
volcanics Paleozoic N15W, N40W,
N6OW
10 william Henry Bay U, Ti, Mo syenite and Mesozoic N20E, B-W, 1 Resources of several
peralkaline N15W, N40W hundred million lbs
granite N6OW of U3 0g in porphyry
type deposit.
11 Dundas Bay Cu granodiorite & Cretaceous N20E, E¥W, E
quartz diorite N15W, N40W,
w NeOwW
=
12 Brady Glacier Ni, Cu, Co, gabbro Mesozoic N20E, E-W, G In layer mafic—
Pt N15W, N4OW, ultramafic intrusion;
: N6OW probable reserves of
200 to 300 million
tons of 0.5% Ni (in
sulfides) & 0.3% Cuj
one of top two nickel
reserves in the U.S.
13 Lituya Beaches Au beach placer N.A,
14 Takanis Ni, Cu, Co gabbro Tertiary N20QE, E-W, H Takanis, Bohemia Ba—
N15W, N4OwW, sin & Flapjack depos~
N6OW its in layered mafic-

ultramafic complexes;
in excess of 20.7
million tons of re—
serves of 0.33-0.51%
Ni' 0.21-0.27% CLI, &
up to 0.04% Co.



ITI-15 Bohemia Basin

16

(A2

17

18

19

20

Flapjack

Apex El Nido

Funter Bay

Eagle River

Smith & Heid

A, W

Ni, Cu

Table 2 {(continued)

gabbro

granite

gabbro

greywacke—
argillite—
greenstone

greywacke—
argillite—
greenstone

Host Rock

Tertiary

Tertiary

Cretaceocus

Mesozolc

Mosozoic

Landsat Linear

N20E, E-W,
N15W, N4OW,
NGOV

N20E, E-W,
N15W, N40W,
R6OW

N20E, EW,
N15W, N4OW,
N6OW

N-S, NI5E,
NS0E, N45W,
N75W

N-S, N15E,
N50E, N45W,
N75W

N-S, NISE,
N50E, N45W,
N75W

Tectonic

G

Substantial reserves
of A1 mineralization
{reserves containing
0.5 to 1 oz per ton
Au partially blocked
out); past production
10,000 to 15,000 oz
An; area contains

significant Pb-Zn-Au
sulfide occurrences.,

Past production be—
tween 10,000 &
50,000 oz Au.

In layered mafic—
ultramafic intru-
sion; probable re—
gerves of 8,000
tons of 1.54% Ni &
0.7% Cu & inferred
reserves of several
million tons of
0.2%8 Ni & 0.1% Cu,



€€

22

24

25

26

27

Treadwell

Greens Creek

Pyrola

Mirror Harbor

Chickagoff

Hirst—Chickagoft

Table 2 {(continued)

Bost Rock Host Rock
Tpe Age
Al greywacke— Mesozoic
argiliite-
greenstone
Au greywacke— Mesozoic
argillite-
greenstone
Zn, B, Ag, mafic marine Devoriian
Au volcanics ?
Zn, Pb, Ag tuffaceous, Devonian
siliceous
shale
Ni, Cu, Co gabbro Tertiary
A greywacke~ Mesozoic
argillite-
greenstone
Au greywacke— Mesozoic
argillite—

greenstone

N-S, NISE,
N50E, N45W,
N75W

N-S, NISE,
NSOE, N45W,
N75W

N30E, N70E,
B-w, N20W,
N35W, NSOW

N30E, N70E,
E_W; N20W,
N35W, N50W

N20E, E-W,
NISW, N4OW,
N6OW

N20E, E-H,
N15W, NAOW,
N6OW

N20E, E-W,
N15W, N40W,
N60OW

Landsat Linear Tectonic
Orientation Setting Comnents

Past production of
3,832,000 oz Au from
88.5 million tons be-
tween 1893 & 1944.

Past production of
3,274,600 oz M1 from
28,8 million tons be—
tween 1885 & 1922,

Major stratiform mas—

sive sulfide with
high precious metal
content; 20 million
oz of recoverable Ag
and 200,000 oz of Au
in 2,5 million tons
of ore.

Proven reserves 8,000
tons of 2% Ni, in—
ferred reserves 1
million tons 0.3% Ni
& 0.08% Co.



Table 2 (continued)

Landsat Linear Tectonic

Age  Orlentation  Setiing Coments

Plate
Occur, Host Rock Host Rock
Mumber  Occurrence Name Comrodity Iype
III-28 Sweetheart Ridge A1, Cu, Zn mafic marine Mesozoic &
volcanics Paleozcic
29 Tracy Amm Zn, Cu, Au mafic marine Mesozoic &
volcanics Paleozoic
30 Sumdum Cu, Zn, Au mafic marine Mesozoic &
volcanics Paleczoic
31 Point Astley Zn, b, M mafic marine Mes0zZolic &
volcanics Paleozoic
4
32 Warm Springs Bay Cu, Mo granodiorite Tertiary
and quartz
diorite
33 Red Bluff Bay Cr ultramafic Mesozoic
complex
34 Snipe Bay Ni, Cu gabbro Tertiary
35 fTaylor Creek Pb, Zn tuffacecus, Devonian
silicecus ?
shale
36 Ground Bog Basin Zn, Pb mafic marine Mesozoic &
volcanics Paleozoic

I O Tl I BN P B e E BN P B S N O B o e e

N30E, N70E,
E~W, N20wW,
N35W, N50W

N30E, N7OE,
E-W, N20w,
N35W, N50W

N30E, N70E,
E-W, N20W,
N35W, NSOW

N30E, N70E,

N30E, N70E,
B-W, N2OW,
N35W, N5UW

N30E, N70E,
E~W, N20W,
N35W, N50W

N30E, N70E,
E-W, N20wW,
N35W, NSOW

N-8S, N45SE,
N60E, N1OW

N50E, N10OW,
N30W

F

G High grade; 570 tons

of more than 40%
chrome, 29,000 tons
of 18-35% chrome.

C Values up to 8% In

¥
8t Pb, 29 oz Ag & 0.5
oz Al per ton,



SE

39

40

41

42

43

44

45

Whistle Pig

Glacier Basin

North Bradfield
River

Pitcher Island

Blashke Island

Hecla

Cantu

Riverside

Borroughs Bay

Quartz Hill

U, Th

Cr, Ni, Co,

Cu, Fb, 2n,

Mo, Cu, Ag

W, Pb, Zn, Ag

Table 2 (continued)

Bost Rock Landsat Linear Tectonic

Bost Rock
: Age

mafic marine Mesozoic &
volcanics Paleozoic
mafic marine Mesozoic &
volcanics Paleozoic
granitic Cretaceous
? ?
ultramafic Cretaceous
complex
mafic marine Mesozoic
volcanics
granodiorite Tertiary
quartz diorite
granodiorite Tertiary
quartz diorite
granodiorite Tertiary
quartz diorite
granodiorite Tertiary

quartz diorite

N50E, N10W,
N3OW

N50E, N10W,
N3OW

NS0E, N1OW,
N3OW

N50E, N10W,
N30W

NSO0E, NLOW,
N30W

N-S, N20E,
NSOE, N70E,
B-W, N35W

N-5, N20OE,
N50E, N70E,
BE-W, N35W

N-S, N20OE,
NSO0E, N70E,
E-W, N35W

N-S, N20E,
N50E, N70E,
E-W, N35W

N-§, N20E,
NS0E, N70E,
BE-W, N3SW

Orjentation Setting Comments

Past production 3000

8tu WO
1941-1946),

{between

1.5 billion tons at

0.136%

including

200 million tons at

0.20% KOSZ.



Table 2 (continued)

Plate
Occur, Host Rock Host Rock
Number Occurrence Neme Commodity Tvpe
III-47 Moth Bay Zn, Cu mafic marine Mesozolc &
volcanica Paleczoic
48 Mamie - Cu granodiorite Cretacecus &
Stevenstown quartz diorite Jurassic
49 Rich Hill Cu granodiorite Cretaceous &
quartz diorite Jurassic
50 Salt Chuck Pt, Pb, Cu gabbro Paleozoic
Tl
[=4]
51 Rash and Brown Cu granodiorite Cretaceous
quartz diorite
52 Pin Peak Cu, Mo granodiorite Cretaceous
cquartz diorite
53 Flagstaff Al granodiorite Cretaceous
quartz diorite
54 Dawson Au granodiorite Cretaceous
quartz diorite
55 Noyes Island Cu, Mo granodiorite Cretaceous
quartz diorite
56 Coronation Island Pb, Zn, Cu limestone Bilurian
57 Baker Island Mo granodiorite Tertiary

quartz dlorite

Landsat Linear Tectonic
Orientati : . I .

N-8, N20E,

N50E,

N70E,

B-W, N35W

R30W

R50E,
N3 oW

NSOE,
N300

NSOE;
N3OwW

NS0E,
N3OW

NS0OE,
N3 OwW

K50E,
N3Ow

N50E,
N30W

N50E,
N3 OwW

N50E,
N3OW

N1Ow

N1OW,

N1OW,

N1OW,

K10wW,

N1OW,

mm,

N10Ow,

N1OW,

N10W,

Pagt production

16,000 oz B@ & ninor
Pt 1918-1921,1924-26,
1935-41. Inferred re-
serves 11,895 oz Bd,
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Table 2 (continued)

Plate
Occur. Bost Rock Bost Rock landsat Linear Tectonic
Rumber Occurrence Nagme Campodity Type Age Orientation Setting Coments
III-58 San Juan Bautista Cu, Mo granodiorite Tertiary N50E, N10W, E
quartz diorite 30w

59 Big Harbor Cu granodiorite Tertiary N50E, N10W, E
quartz diorite : N3OW

60 Xhayum Cu, Au, Ag mafic marine Lower N50E, N10W, B 8% Cu, 0.25 oz Au &
volcanics Paleozoic 30w 2.25 0z Ag per ton.

61 Cholmondeley Zn mafic marine Lower NS0E, N1OW, B
volcanics Paleozoic N3OW

62 Niblack Cu, PFb, Zn, mafic marine Lower NS0E, NLOW, B Past production 1.4

Ag, Au volcanics Paleozoic N30W million pounds Cu
1,100 oz Au, 15,000
oz Ag.

63 Bokan Mt, 8] Syenite & Jurassic N35E, NISE, H Past production over
peralkaline N4OW 1 million pounds
granite Uy Og

64 Metlakatla Ca granodiorite Mesozoic NSOE, N10W, E
quartz diorite N30OW

65 Red River Cu, Mo granodiorite Tertiary & N-S, N20E, E
quartz diorite Mesozoic N50E, N70E,

E-W, N35wW

66 Forrester Island Cu, Mo granodiorite Mesozolc N35E, N75E, E
cquartz diocrite R40W

67 Jumbo Cu granodiorite Cretaceous N50E, N1OW, E
quartz diorite RIoW



Plate
Occur,

2 Southeast Lik

8t

5 Kugururok

6 Misheguk Mt.

7 Ginny Creek

Zn, Pb, Ag

Table 2 (continued)

Host Rock

LY

carbonaceous
shale, bitumi-
nous limestone
and chert

carbonaceous
shale, bitumi-
nous limestone
and chert

carbonaceocus
shale, bitumi-
nous limestone
and chert

carbonaceousg
shale, bitumi~
nous limestone

mafic-ultrama-
fic complex

mafic-ultrama-
fic complex

carbonaceous
shale, bitumi-
nous limestone
and chert

Host Rock

Migeig-
sippian

Missie—
sippian

Missis—

sippian

Missis—
sippian

Jurassic
Jurassgic

Pevonian—
Missis—
sippian

Landgat Linear

enta Ol

N-S, N23E,
K35E, NSSE

N-5, N25E,
N35E, N55E

N-5, N25E,
N35E, N55E

N-S, N25E,
N35E, N55E

N1QOE, N25E,
NSSE, N7SE,
E~W

N10E, N25E,
N55E, N75R,
E-W

N10E, N25E,
N35E, N75E,
E-W

Tect:

C

onic

[ 15

{UseM, 1979)

Inferred reserves in
excess of 15 million
tons of 15-20% Zn +
+ Pb & 3 oz per ton
Ag (Tailleur, 1970;
Metz and Robinson,
1979).

(Anderson, 1947)

(UseM, 1979)

(Mayfield et al.,
1979)
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Table 2 {continued)

Plate
Occur. Host Rock Host Rock Landsat Linear Tectonic
Nupber Occurrence Name Camnodity Type Age Orientation  Setting Comments
IV-8 Nimuiktuk River Ba carbonaceous Devonian— N10OE, N25E, C (Mayfield, et al.,
shale, bltumi- Miggis— N55E, N75E, 1979)
nous limestone Bippian B-W
and chert
9 Unnamed Cr mafic-ultrama- Jurassgic N10OE, N25SE, J (UsBM, 1979)
fic camplex NG55E, N75E,
EBE-w
10 Eskimo Venture Cr mafic-ultrama— Jurassic N10E, N25E, I (UsmM, 1979)
fic complex N5BE, N7BE,
E-H
11 Drenclwater Zn, Pb, Ag, carbonaceous Missis-~ N10E, N25E, C 60 x 150 ft exposure
Ba shale, bitumi- sippian N55E, N7SE, averages 3% Pb, 17%
nous limestone B-W Zn and 3.3 oz per ton
and chert Bg {(Nokleberg &
Winkler, 1978).
12  Story Mt. Zn, Pb, Ag carbonaceous Missis— N10E, N25E, C {useM, 1979)
shale, bitumi- sippian NS5E, N7SE,
nous limestone E-W
and chert
13  Kivliktck ME. Zn, Pb, Ag carbonaceous Missis- N-S5, N25E, C {USEM, 1979)
shale, bitumi~ sippian N50E, NOSH,
nous limestone N3 0w
and chert
14 Midas Cr Au alluvial placer Missis— N.A.
sippian
15 KAV Cu, Ag argiliaceous Devonian N-S, N25E, F  (UseM, 1979)
limestone NS0E, NOSW,



Table 2 {(continhued)

Plate
Cecur. Bost Rock Bost Rock Landsat Linear Tectonic
Bumber Qccurrence Neme  Cammodity Type Age Orjentation  Setting Comments
IV-16 Shiskakshinovik Cu, Pb argillaceous Devonian N-S, N25E, P (Smith, 1913;
Pass limestone N50E, NOSW, Anderson, 1947;
N30wW useM, 1979)
17 Unnamed Cu, Po argillaceous Devonian N20E, N3SE, F
limestone N60E, N4OW,
N65W, E-W
18 Horse Creek Zn, Gu siliceous vol- Devonian N20E, N35E, F (Sickerman et al.,
canics and N6OE, N40W, 1976).
sediments N6SW, E-W
19 CQliff Zn, Pb, Cu giliceous vol- Devonian N20E, N35E, P (UseM, 1979)
canics and N60E, N4OW,
& sediments N65W, E-W
20 sSmucker Zn, Cu, Pb, siliceocus vol- Devonian N20E, N35E, F (UseM, 1979)
Ag canics and N60E, N40W,
sediments N65W, E-W
21  Sunshine Creek n, Cu siliceous vol~  Devonian N20E, M35E, P (Sickerman et al.,
canics and N6OE, N40OW, 1976} .
sediments N65W, EW
22 Dead Creek in, CQu siliceous vol-~ Devonlan N20OE, N35E, F {Sickerman et al,,
canics and N60E, N4OW, 1976).
sediments N6SW, BE-W
23  Arctic Camp Ca, Zn, Pb, siliceous vol- Devonian N20E, N35E, F Reserves 35-45 mil-
Ag canics and N60E, N4OW, lions tons; 5.5% 2Zn
sediments N65W, E-W 4.,5% Cu, 12 Pb

{(Wiltse, 1975;
Sickerman et al,,
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Table 2 {continued)

Landsat Linear Tectonic

Plate
Occur. Host Rock Host Rock
Number Occurrence Name  Commodity Type Bge
IV-24 Bornite Cu marine volcani- Devonian N20E,
clastics and N6OE,
sediments NG6SW,
25 Pardner Hill Qu, Ph, Zn, marine volcani- Devonian N20E,
‘ Au, Ag clastica and N60E,
sediments N6,
26 Kobuk District Al alluvial placers N.A,
27 Copper Creek Cu, Pb, Zn, siliceous vol- Devonian N25E,
Ag canics and N35W
sediments
28 Qmar Zn argillaceous Devonian N25E,
limestone & N35W
dolomite
29 Frost Qu, ZIn, Ba argillaceous Devonian N25E,
limestone & N35w
dolomite
30 Klery Creek An alluvial placer N.A,
31 Cape Mt. Sn granite Megsozoic N10E,
N50W,
32 Cape Creek &n granite Mesozoic N10E,
N50W,
33 Potato Mountain &n granite Mesozoic N10E,

N50W,

N35E
N4OW,
B

N3 5E,
N4OwW,
EW

N60E,
N60OE,

N60E,

N20E,
N20E,

N20E,

c

Orientation  Setting Comments

(Sickerman et al.,
1976) »

(Sickerman et al,
1976).

Past production
22,000 oz Au,

(UsEM, 1979).

(USBM, 1979).

(oseM, 1979).

Past production:
32,000 oz Au (Robin-
son & Bundtzen, 79).

Mulligan (1966) .

Mulligan (1966).

Mulligan (1966).
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Table 2 {(continued)

Flate
Occur. Host Rock Host Rock Landsat Linear Tectonic
Number Occurrence Name Comnodity Iype Age Orientation = Setting Comments
Iv-45 Quartz Creek Pb, In mafic marine Paleozoic N25E, N45E,
volcanics N65SE, N65W
46 Anzac Creek U gyenite and Mesozoic N25E, NASE,
peralkaline N65E, N65W
granite
47 DUnnamed U syenite and Megozoic N25E, N45E,
peralkaline N65E, RN65wW
granite
48 Placer River Mo, U syenite and Mesozoit N25E, N4SE,
peralkaline N6SE, N65W
& granite
49  Unnamed Mo, U syenite and Mesozoic N25E, N45E,
peralkaline N65E, N65W
granite
50 Unnamed v syenite and Mesozoic N25E, K60OE,
peralkaline N35w
granite
51 Unnamed U syenite and Mesozoic N25E, N6UE,
peralkaline X356
granite
52 Unnamed 3] syenite and Mesozoic N25E, N4SE,
peralkaline N65E, N65W
granite
53 Purcell Mt. g quartz monzo— Mesozoic N25E, N45E, (Miller and
nite N65SE, N65W Ferrians, 1968}.
54 Dakli Cu, An, Ag granodjorite Mesozoic N25E, NASE, E (Miller and
quartz diorite N65E, N65W Ferrians, 1968).
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Plate
Occur. Host Rock Host Rock
Bumber Occurrence Name  Cammodity —  Type Age
V-1 Tolstoi-Innoleo An alluvial placer N.A.
2 Cripple Creek Mts. Au alluvial placer N.A.
3 Opher area Au alluvial placer N.A,
4 Nixon Pork Mines au, Ag, Cu, grahitic rocks ~Tertiary/ N35E,
Bi undifferentiated Cretaceous N70W
5 Slate Creek sb metamorphosed Paleozoic/ N20E,
siliceous vol- Precambrian N1OW,
canic rocks &
sediments
~ 6 Greenback Cu, Pl, Zn granodiorite & Tertiary N20E,
quartz diorite N1OW,
7  Purkey an granite & Tertiary NOSE,
quartz monzonite N35E,
N5OW,
B  Purkey Aq, U, Pb, W granite & quartz Tertiary NOSE,
monzoni te N35E,
N5OW,
9  Unnamed Cr mafic-ultramafic 7 NO5E,
complex N35E,
N50W,
10 Unnamed Cu granodiorite & Tertiary NOSE,
quartz diorite M358,
N50W,
11 OUnnamed Cu, Au granodiorite & Tertiary NOSE,
qguartz diorite N35E,
N50W,

Table 2 (continued)

Landsat Linear Tectonic .
Orjentation Setting Comments

NSBE,

N4OE,

N40E,
N85W

NS5E,
N65W

N20E,
N55E,
N65W

N20E,
NS5E,
N65W

N20E,
N55E,
NESW

N20E,
N55E,
N6SW
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Table 2 {continued)

Plate
Occur. Host Rock Host Rock
Number Occurrence Name Cammodity Type Age
23 Jimmy Lake Mo, Cu, Sn, granite & Tertiary
Bi quartz monzonite
24 (hill Ag, Qu, Sn granite & Tertiary
quartz monzonite
25 Pass Lake Mo granite & Tertiary
quartz monzonite
26 Another River Mo granite & Tertiary
quartz monzonite
&
27 Bayes Glacier Mo, Cu, Au granodiorite Mesozoic
quartz diorite
28 Mt, Estelle Cu, An, Pb granodiorite Mesozoic
quartz diorite
29 Trimble Glacier Mo granodiorite Mesozoic
quartz diorite
30 Unnamed Cu, Mo marine mafic ‘ Jurassic
volcanics
31 Umnamed Cu, Mo granodiorite Tertiary

quartz diorite

Landsat Linear Tectonic
Orientation Setting Commentg =

N5, NBOE,
NSSE, N30W,
NSOW

N-5, N30E,

' N55E, N30W,

NSOW

N-S, N30E,
N55E, NG0W,
R50W

N-S, N30OE,
N55E, N30W,
NoOW

N-5, K30E,
N55E, N3IOW,
NSOwW

N-5, N30E,
N55E, N30W,
NS0W

NOSE, N20E,
NASE, NBOE,
N25W, N4OW

NOSE, N20E,
N45E, NBOE,
N25W, N4OW

NOSE, N20E,
NASE, NBOE,
N25W, N4OW



Table 2 (continued)

Plate
Occur, Host Rock Host Rock Landsat Linear Tectonic
V-32 Umamed Mo granodiorite Tertiary NOSE, N20E, E
quartz diorite N45E, RBOE,
N25W, N4OW
33 Unnamed Cu granodiorite Tertiary NOSE, N20E, E
guartz diorite N4SE, NBOE,
N25W, N40wW
34 Unnamed Pb, 2Zn, Ag, marine mafic Jurassic N15E, N35E, K
Ba volcanics N5SE, N30W,
No0W, BE-W
35  Unnamed Cu, Mo granitic rocks Tertiary/ N15E, N35E E
undifferentiated Cretaceous NS5E, N30W,
& N5OW, E-W
36 Tazimina Q1 granitic rocks Tertiary/ N15E, N35E, E
- undifferentiated Cretaceous N55E, N3OW,
N50W, E-W
37 Kasna Creek Cu granitic rocks Tertiary N15E, N35E, E
mdifferentiated NS5E, M30W,
NSOW, B-W
38 Tek II Cu granitic rocks Tertiary N15E, N35E, E
undifferentiated NS5E, N30W,
NSOW, EW
39 Otter Lake Cu mafic marine Jurassic N15E, N35E, K
volcanics N55E, N30W,
N5OW, EBE-W
40 EKidik mt, Cu, Au, Mo mafic marine Jurassic N15E, N35E, K
volcanics NG5E, N3OW,
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TS

Plate
Occur. Host Rock Host Rock Landsat Linear Tectonic
Mmber Occurrence Name — Commodity Tvpe Age i
V=54 Dutton Cu mafic marine Jurassic N15E, N35E, D
volcanics N55E, N30W,
N5OW, E-W
55 Duryea Cu mafic marine Jurassic N15E, N35E, D
volcanics . N55E, N30W,
N50W, BE-W
56 Unnamed Au, Ag, Cu mafic marine Jurassic N15E, N35E, D
volcanics N5S5E, M30W,
N50W, E-W
57 Paint River Cu granitic rocks Tertiary/ NOSE, N4OE F
undifferentiated Cretaceous N65E, NS5W
N70W
58 Battle Lake Cu mafic marine Jurassic NOSE, N40E, D
volcanics N65E, N55W,
N70W
59  Unnamed Cu, Mo mafic marine Jurassic NOSE, N40OE, D
volcanics N65E, N55W,
N70W
60 Unnamed Mo granodiorite Tertiary/ NOSE, N40E, F
: quartz diorite Cretaceous N65E, N55W,
N70W
61 Rex Ca, Mo mafic marine Jurassic -8, N15E, D
volcanics N65E, N50W,
N65W
62 Mike Mo granodiorite Tertiary/ M-8, N15E, . F
quartz diorite Cretaceous N65E, NSOW,

Table 2 {continued)

N6SW

Orientation Setting  Comments
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Table 2 (continued)

Plate
Ocecur, Bost Rock Hast Rock Landsat Linear Tectonic
Bumber Occurrence Name Commodity Tvpe Age  Orientation = Setting Comvents
V=73  Apcllo Au granodiorite Tertiary N20E, N75E, F
quartz diorite ROSW, N5OW,
N70W
74 014 Barbor Cu graywacke Cretaceous N15E, N35E, G
argillite N50E, N7OE,
greenstone N20W, N6OW
75 Barling Bay Au, Ag graywacke Cretaceous N1SE, N35E, G
argillite NS0E, N70E,
greenstone N20W, N6OW
76 Bear An graywacke Cretacecus N1SE, N35E, G
argillite N50E, N70E,
bed greenstone N20W, N6OW
71 Cornelius Creek W granodiorite Tertiary N15E, N35E, F
quartz diorite NS0E, N70E,
N20W, N6OW
78 Baumann & An graywacke Cretaceous N15E, N35E, G
Strickler argillite No0E, N70E,
greenstone N20W, N6OW
79 Claim Point Cr maficultramafic Jurassic/ N10E, N25E, G
camplex Cretaceous NSOE
80 Red Mountain Cr mafic-ultramafic Jurassic/ N1OE, N25E, G
casplex Cretaceois NBOE



Table 2 (continued)

14

Plate '
Occur, Host Roc Hogt Rock landsat Linear Tectonic
umber O ence Name _ Age Orientation ~ Setting Compents
Vi-1  Poovookpuk Mt. Cu, Mo, Ag granite Mesozoic N10E, N20E, H
) N45E, N60OE,
N30wW
2 Cape Mt, Sn granite Mesozoic N10E, N2QE, H Mulligan (1966).
N6OW, E-W
3 Cape Creek &n granite Mesozoic N10E, N20E, H  Mulligan (1966).
NSOW, B
4 Potato Mountaln sn granite Mesozoic N10E, N20E, H Mulligan (1966).
NOOW, E-W
5 Lost River Sn, F granite Mesozoic N10E, N20E, B (Watts, Griffis &
NSOW, E-W McQuat, 1972).
6 Ear Mountain &n granite Mesozoic N1OE, N20E, 5 {Mulligan, 1959).
NSOW, B-W
7 Fougarok — Taylor  Aun alluvial placer N.A. Past production 150,
Creek area 400 oz Au (Robinson
& Bundtzen, 1979).
8 Boulder Creek area An ) alluvial placer N.A.
9 Dahl - Coffee Au alluvial placer N.A.
Creek area
10 Hannum Lode Fb, Ag argillite & Paleozoic ? N25E, N45E, B
greenstone N65E, N65W
il BHannum Creek Pb, In argillite & Paleozoic N25E, N45E, B
greenstone . N65E, N65W
12 Inmachuk River Fb, Ag argillite & Paleozoic N25E, N45E, B
greenstone . NESE, N6SW
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Table 2 (continued)

Plate
Occur, Bost Rock Host Rock Landsat Linear Tectonic

= 2 o Ve Age Orientation Setting Coments
Vi-24 Home Au beach placer N.A. Fast production,

3,606,000 oz Au
reserves: 1 million
0z Au {(Robinson &

Bundtzen, 1979}
25 Aurora Creek &n, Pb, Cu altered schist Paleozoic/ N20E, N65SE, B (Herreid, 1568)
and dolcamite Precambrian N4OW
26 Waterfall Creek Sb, Qu1, A altered schist Paleozoic/ B (Mertie, 1918)
b, Ag . Precambrian
27 PBluestone River Au alluvial placer N.A.

9s
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C.

D.

H.

I.

Development of tensional structures, local bagins, extrusion of
basic volcanics and deposition of Zn-Pb-Ba mineralization in
eastern Selwyn Basin, during the Upper Devonian and Lower Missis-
sippian;

Deposition of continental clastics in Alaska from the northerly
and easterly highland during the Upper Devonian and Lower Misgis-
sippian; .

Transgression onto the continental margin from the south and
formation of a stable continental shelf in Alaska during the
Mississippian;

Graben formation and evaporate deposition in Alaska and in the
Sverdrup Basin during the Late Mississippian;

Basic and felsic volcanism and deposition of Zn—Pb-Ba-rich muds
and cherts in Alaska during the Late Mississippian;

Continued deposition of barium-rich sediments in the Permo-
Triassic and phosphate§ and uranium rich sediments in Alaska
during the Triassic;

Clastic deposition in the grabens and broad down warping in the
continental margins from the Permian through the Cretaceous in
the arctic rim, and the formation of the Colville geosyncline in
Alaska;

Cloeing of the rift arms in Alaska and Yukon Territory and
rifting of the Novosibirsk plate away from the Canadian Arctic
Islands during the Jurassic;

Continent-to~continent collision in Alaska and Yukon Territory
during the Cretaceous and formation of the Broocks Range in

Alaska.
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Linear data from the current investigation generally supports the
above model, Examination of Landsat frames 74/12, 75/11 and 76/12 (see
Plate I) generally indicates a radical fracture pattern over northeastern
Alaska. }

Inspection of Landsat frames 81/11 and 83/11 confirm the presence of
an unnamed linear feature previously identified by Albert (1978). This
major linear feature trende N 65 E and extends for over 300 km from the
confluence of the Oolamnagavik and Colville Rivers to Mikkelsen Bay. This
trend is parallel to the gravity and magnetic anomaly evidence for the
above medel, as well as parallel to the apréﬁng axis of the proposed rift
system. The above linear feature is here designated the Colville Linea-
ment.

Orthogonal to the Colville Lineament ig a linear trend N 25 W. This
major trend is apparently controlling the large tributaries to the Colville
River and may be controlling the orientation of the lakes on the north
slope §f Alaska, Maurin (1977) noted the northeast tectonic trend but did
'not note the northwest trend parallel to the mean lake orientation.

Albert (1978) noted that the Umiat, East Umiat and Gubik gas flelds
and tha Prudhoe Bay o0il field were located along this northeast structure,
however, the existence of the northwest trend was not noted. The intersec-
tion of these major trends, and not simply the Colville Lineament, may be a
partial control for the oil and gas resources of northern Alaska.

The metallic mineral resources of northern Alaska may also be con-
trolled by the intersection of the northeast and northwest trends. Landsat
frame 79/12 shows two areas of intense northeast linears. One area is

located just below the center of the frame and another in the northwest
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corner of the frame. An intense northwest trend forms a diagonal at the
center of the frame. On frame 79/12/1, eleven Cu-Pb-Zn-Ag-Au mineral
occurrences (see also Plate I) have been plotted as well as one Mo-Sn—-W
mineral occurrence. Generally, these occurrences are located along the
southerly northeast trend but within the limits of the intense northwest
trends. If the intersection of the trends is localizing mineralization,
then additional mineral occurrences would be eipected to occur at the
intersection of the northerly northeast trend with the intense northwest
trend.

Geochemical sampling on a one mile grid over a thousand square mile

area on the northerly northeast trend (Metz and Robinson, unpublished USBM

contract report) resulted in the definition of 14 anomalous areas., These

areag are shown on 79/12/2. Those anomalies are all within the intersec-
tion of the northerly northeast trend with the intense northwesterly trend.

Other areas with orthogonal linear features and with mineralogical or
petrologic associations that indicate tensional tectonic environments in-
clude: Kotzebue Sound—Northern Seward Peninsula; Fastern Seward Peninsula-
Nulato; Lower Ruskokwin River—Tikchik Lakesy Cook Inlet; Nenana-Wood River;
Coal Creek—-Eaqle; Baines-Skagway; and Kupreanof-Admiralty Islands, Evi-
dences in these areas are less well defined than those for the Brooks Range
event and can not be discussed in detail.

The Kotzebue SoundNorthern Seward Peninsula area may represent reac—
tivation of the Brooks Range aulocogen during the Cretaceous and Tertiary.
Radial fracture patterns in the Selawik Basin, the presence of Cretaceous,
Tertiary and Recent alkaline volcanics, and numerous uranium occurrences
within the basin suggest reactivation of tensional tectonics or possibly

the formation of a new triple junction. The northwest linear trend is
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parallel with the axis of the Hope Basin described by Grantz et al., (1975),
while the northeast trend is parallel with the Colville Lineament. The
third trend to the south is parallel to the Chiroskey Fault. The Eastern
Seward Peninsula-Nulato trend is associated with major Cretaceous and
Tertiary silicecus volcanics (see frames 88/13, 84/14, 84/15).

The Lower Kuskokwin-Tikchik Lakes area shows a strong northerly and a
marked east-west trend (see frames 80/18 and 80/19). The age of this event
is in question, but Devonian and Mississipplan age limestones in the
McGrath-Lime Hills area are unconformably overlain by pillow basalts and
cherts that would indicate formation of new oceanic crust on stabie plat—
form sediments (Wyatt Gilbert, Alaska Division of Geological and
Geophysical Surveys, personal communication). Recent whole rock analyses
of plutonic rocks from the area indicate the presence of peralkaline gra-
nites (Thomas Bundtzen, ADGGS, personal communication).

The Cook Inlet petroleum province is a well documented Tertiary graben
structure that formed as an inter-arc basin above a northwesterly dipping
subduction zone, Orml trends are very apparent in frames 75/19 and
75/20.

Relaﬁively small Tertiary basins occur along the Tintina and Denali
strike-slip fault systems. Strike-slip motions often result in secondary
tensional features and the Nenana-Wood River area, frame 76/15, and the
Coal Creek-Eagle area, frame 72/14, may be good examples of such a mechan-
ism in Alaska,

In the BRaines-Skagway area and in the Petersburg area of southeastern

Alaska, Kuroko type Zn-Pb-Ag-Ba deposits occur in Paleozoic marine wolcanic
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rocks. Linear trends are exceedingly complex but orthogonal sets are
ﬁre&mt (Bee frame 64-18).

On Kupreanof and Admiralty Islands a small Tertiary basin contains
both felsic and mafic volcanic rocks., The linear pattern again is complex

but a major linear trend is parallel to the long axis of the basin and a

less well developed trend is orthogonal to the first (see frame 60/21 and
62/20).

Oblique fracture patterns and linear features would be expected in
areaé of the earth's crust that have experienced compressional tectonic
events, The most recent example of compressional tectonics is the Aleutian
Island Arc, Qh.ile the Alaska-Aleutian Range Batholith, the East Alaska
Range Batholith and the Coast Ranges Batholith represent Mesozoic compres—
sional events.

The two most important types of mineral occurrences associated with
compredsional plate boundaries are porphyry copper, copper—molybdenum de-
posits and obducted mafic-ultramafic complexes containing chromite, plati-
num, nickel, cobalt and copper. From Table 2 and Plates II and V it is
apparent that most of the porphyry depogits in Alaska are Cretaceous or
Tertiary in age and are associated with either the Aleutian Arc, the Alas~
ka~Aleutian Range Batholith, the East Alaska Range Batholith the Wrangell
Mountains, or the Coast Range Batholith, The major obducted ophiolites are
Mesozoic in age and are widespread in Alaska; however most of the Ni—Cu—Co
sulfide complexes are in southeastern Alaska,

Examination of the linear features of the Aleutian Arxc and the Alaska
Aleutian Range Batholith (see frames 78/18, 78/19, 78/21) indicate trends
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that are considerbly different from those of the Cook Inlet area (see
frames 75/19, 75/20) to the east and the lLower Ruskokwim area (see frames
80/18, 80/19) to the west. There is a marked change in linear orientation
acrosé the Mulchatna Fault. Frames 78/18, 78/19, and 80/21 show no ortho~
gonal trends. Frame 78/18 has trends at N 60 E and N 40 W, Bisecting the
acute angel would indicate a principle stress direction of N 80 W. Simi-
larly N 85 W and N 70 W principle stress directions can be inferred from
frames 78/19 and 80/21 respectively. These stress directions are compara-—
ble with Pacific plate motions proposed by Atwater (1970).

The determination of relationships between linear trend intersections
and mineral occurrences could not be accomplished directly; however radial
fracture patterns were noted for most of the active volcanoes in the Aleu-
tian Arc and many of the porphyry deposits exhibited similar patterns.

The Chugach Mountains which are composed of Cretaceous age rocks that
were probably accreted to the continental margin in the Tertiary have
oblique fracture pattarns that could be used to estimate plate motion in
the Tertiary. As with the estimates for the Aleutian Arc, the solutions
are not unigque. Similar calculations were made for frames 60/22, 62/20 and
64/19 in southeastern Alaska. Principle stress directions from N 40-60 E

were determined for frames 60/22, 62/20 and 64/19,

Transform faults define conservative plate boundaries. The shear
stress field of the transform system would be expected to produce a major
lineér trend parallel to the transform., Examination of the major strike—
slip faults in Alaska (see Plates I-VI) and the corresponding Landsat
images cohfirms this hypothesis.
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Porphyry copper and copper molybdenum deposits, diamond bearing
lu'mbeflité pipes, rare earth carbonatites, copper—-nickel sulfide bearing
mafic-ultramafic complexes and Ruroko type massive sulfide deposits are
often associated with transform fault systems, With the exception of
kimberlite pipes and major carbonatite complexes 211 of these types of
mineral occurrences have been reported in Alaska and have been discussed
previously.

All of the mapped strike—-slip faults in Alaska were readily visible on

the low sun angle imagery; however linear intersection control of major

mineral occurrences along the faults could not be verified with the low

level of deposit density,

The development of a tectonic model for northern Alaska has been
discussed previously. The model extended in time from the Devonian through
Triassic. The linear data reviewed to éate generally support the model,
however the modal can not easily be extended to southern and southeastern
Alaska due to the complexitier of continental accretion and the lack of
regional geologié and mineral deposit data,

The previously stated model will be restated and extended to include
generalizatians an southern Alaska:

A. Regional doming of the Precambrian basement of northeastern
Alaska and northwestern Yukon Territory and emplacement of Sn—-w-
Mo-P-U-P-bearing granites between 430 - 405 m.y. B.P. over an
int:acmtinmbal hot spot; -

B. Development of tensional structures, local basins, extrusion of

basic volcanics and deposition of Zn-Pb—Ba mineralization in



D.

E.

G.

eastern Selwyn Basin, during the Upper Devonian and Lower
Mississippian;

Deposition of continental clastics in Alaska from the northerly
and easterly highland during the Upper Devonian and Lower Missis-
sippian;

Transgression onto the continental margin from the south and
formation of a stable continental shelf in Alaska during the
Mississippian; '

Graben formation and evaporate deposition in Alaska and in the
Sverdrup Basin during the late Mississippian;

Bagic and felsic volcanism and deposition of Zn—Pb~Ba-rich muds
and cherts in Alaska during the Late Mississippian;

Continued deposition of barium-rich sediments in the Permo-
Triassic and phosphates and uranium rich sediments in Alaska
during the Triassic;

Clastic deposition in the grabens and broad down warping in the
continental margins from the Permian through the Cretaceous in
the arctic rim, and the formation of the Colville geosyncline in
Alaska;

Cloging of the rift arms in Alas‘ka and Yukon Territory and
rifting of the Novosibirsk plate away from the Canadian Arctic
Islands during the Jurassic;

Continent-to-continent collision in Alaska and Yukon Territory
during the Cretaceous and formation of the Brooks Range in
Alaska.

During the Mesozoic the rifted continental margin including the
Yukon-Tanana Upland Schist Terrane in Alaska, which is bounded on
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" the north by the Tintina Fault and on the south by the Denalil
Fault, and the Yukon Crystalline Terrane in the Yukon 'Derritoq(,
converged on the North American plate. By the late Cretaceous
this collisional event was complete and clastic wedges were
forming on the north and south flanks of the Brooks Range;

L. During the Mesozoic, island arcs began to develop outboard of the
continental margin and during the Tertiary accreted to the mar-
gin., The Coast, Alaska and Aleutian Ranges Batholiths were
implaced during the Cretaceous and Tertiary;

M. Strike-slip motion along the Denali and Tintina Faults during the
middle Tertiary resulted in small graben structures that were
filed with continental clastics;

N. West by northwest motion and subduction of the proto-Pacific
plate resulted in the formation of a marginal basin, the Cook
Inlet graben; |

O. Major uplifts of the Alaska Range began in the Pliocene;

P. Continued west by northwest movement and subduction of the Paci-
fic plate has resulted in recent volcanism in the Wrangell Moun-
tains and Aleutian arc,

The various tectonic settings are shown schematically on Figure 3.

Ratio Dmage Results

Ratio image analyses were conducted by Geo Spectra Corp., Ann Arbor
Michigan. A band 5/7 black and white ratio image, scale 1:250,000 was
selected for coverage of four major mineral occurrence areas in th Delong

Mountains of the western Brooks Range. The occurrences include Red Dog
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Creek, Ginny Creek, Nimiuktuk River and Drenchwater Creek. The mineral
occurrences are shown on Plate IV and are listed in Table 2 as IV3, IV-7,
IV-8 and IV-11 respectively. The Red Dog Creek Zn-Pb—-Ag-Ba mineral occur—
rence is hosted in a black chert and shale unit of the Tupik Formation of
the Lisburne Group (Metz and Robinson, 1979). The Ginny Creek Zn-Pb-Ag
mineral occurrence i_a in a carbonaceous shale and sandstone of the Lower
Mississippian or Upper Devonian Noatak Sandstone. The Nimiuktuk River
barite mineral occurrence is associated with upper Mississippian black
chert and shale, and Upper Mississippian latites or andesites (Mayfield et
al., 1979). The Drenchwater Creek 2Zn-Pb-Ag-Ba mineral occurrence is in a
chert, carbonaceous shale, and tuffaceous unit of Upper Mississippian age
(Nokleberg and Winkler, 1978). At all four occurrences there are major
color anomalies associated with limonitic alteratjon,

Ratio analysis of Landsat data from these four areas was completed to
determine if color anamalies associated with the mineral occurrences could
be detected and if those anomalies contained a characteristic reflectance
pattern. Figures 3, 4, 5 and 6 are maps of the four areas, three of which
indicate major limonitic alteration., However, the alteration is not asso~
ciated with the Zn-Pb~Ag-Ba occurrences but with large mafic-ultramafic
complexes, Two of these complexes, Misheguk Mountain and Siniktinneyak
Mountain, contain major chromite mineralizatrion. One minor color anomaly
is associated with the Nimiuktuk River barite occurrence.

Figures 3 through 6 indicate that major ferric/ferrous oxide altera-
tion zones can be detected. The alteration zones associated with the
mafic-ultramafic complexes are hundreds of square miles in extent. The

color anomalies associated with the Zn-Pb-Ag—-Ba occurrences are only a few
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square miles in area; thus at a 1:1250,000 scale the anomalies will be
difficult to detect. The Nimiuktuk River barite occurrence contains a
minor alteration zone that appears identical on the ratio image to the
alteration zones of the major mafic-ultramafic complexes. From these
limited data it appears that both types of mineral occurrences contain
color anomalies that have identical response in the range of the ratio
analysis and thus can be identified but may not be differentiated by this
technique., This factor should be carefully assessed in the utilization of
the technique in mineral exploration.

Conclusians

The conclusions to the investigation can be outlined as follows:
A. Low sun angle enhanced Landsat imagery can be a low cost and
effective method of analysis of major geologic features and

trends in Alaska;

B. Linear trends can assist in the development of large scale struc-

tural models for the genesis and control of major mineralization;
C. Preliminary evidence indicates that the intersection of major
trends of linear features are significant in the location of
petroleum, gas and some types of metallic mineral resources;
D. Ratio image analysis can be an effective method of defining
alteration zones associated with major mineral occurrences, how-
ever no distinction between alteration zones for different de-

posit types can be made.
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Recommendations for Puture Investigations

Puture areas of investigation should include but must not be limited

to the following:

1.

2,

Compilation and location of all known mineral occurrences in
Alaska, contouring the density of the mineral occurrences, and
contouring the density of linear intersections;

Statistical testing of oriented data to determine the significant
deviations from uniformity in each of the rose diagrams produced
to date;

Determination of significant deviations in linear trends across
major mapped faults such as the Tintina, Denali, Kaltag, Mulchat-
na, Farewell, Iditarod-Nixon Fork, Border Ranges, Lake Clark,
Castle Mountain, Fairweather, Peril Strait and Chatham Strait, to
enhance determination of the faults as major plate boundaries and

borders of metallogenic terranes.



REFERFECES CITED

Albert, N.R.D., 1978, Landsat mosaics of eastern north slope petroleum
province, Alaska, with preliminary interpretation of observed
features: U.S. Geol. Survey Misc., Pield Studies Map MF-928V, scale
1:500,000, 3 sheets,

Albert, N.R.D. and Chavez, P.S., Jr., 1977, Computer-enhanced Landsat
imagery as a tool for mineral exploration in Alaska, in Woll, P.W.,
and Fischer, eds., Proceedings of the First Annual William T. Pecora
Memorial Symposium, October 1975, Sioux Falls, South Dakota: U.S.
Geol, Survey Prof., Paper 1015, p. 193-200.

Albert, N.R.D., Le Compte, J.R. and Steele, W.C., 1978, Map showing inter-
pretation of Landsat imagery of the Chandalar quadrangle, Alaska: U.S,
Geol, Burvey Misc. Field Studies Map MF-878J, 2 sheets, scale
L;250,000.

Albert, N.R.D. and Steele, W.C., 1976a, Interpretation of Landsat imagery
of the McCarthy quadrangle, Alaskar U.S. Geol. Survey Misc. Field
Studies Map MF-773N, scale 1:250,000, 3 sheets,

Albert, N.R.D. and Steele, W.C., 1976b, Interpretation of Landsat imagery
of the Tanacross quadrangle, Alaska: U.S. Geol. Survey Misc. Field
Studies Map MP-767C, 3 sheets, scale 1:250,000

Albert, N.R.D. and Steele, W.C., 1978, Maps showing interpretation of
Landsat imagery of the Big Delta quadrangle Alaska: U.S. Geol. Survey
Open File Report 78-529C, scale 1:250,000, 2 sheets,

anderson, D,M., Crowder, W.X., Haugen, R.K., Marlar, T.L., McKind, H.A, and
Petrone, A., 1973, An ERTS view of Alaska: Regional analysis of earth
and water resources based on satellite imagery: U0.S, Army Cold Regions
Research and Engineering Laboratory Technical Report 241, 50 p.

Anderson, Eskil, 1947, Mineral occurrences other than gold deposits in
northwestern Alaska: Alaska Dept. Mines Pamph. 5-R, 48 p,

Atwater, T., 1970, Implications of plate tectonics for the Cenozoic
tectonic evolution of western North America: Gecl. Soc. America Bull.,
V. 81' p- 35B~3$6!

Badgley, P.C., 1959, Structural methods for the exploration geologist:
Harper and Row, New York, 280 p.

Badham, J.P.M,, 1974, Plate tectonics and metallogenesis with reference to
the silver nickel cobalt arsenide ore association. Geol. Soc.
Canada/Mineral Soc. Canada Ann. Meeting (Abs), St. John's, Newfound-
larld, PP. 3"4.

74



Barnes, D.,F. and Tailleur, I.L., 1970, Preliminary interpretation of
geophysical data from the lower Noatak River Basin, Alaska: U.S Geol.

Survey Open File Report 412, 15 p.

Beikman, HM., 1978, Preliminary geologic map of Alaska: U.S. Geol. Survey,
Scale 132,500,000, 2 sheets,

Billingsley, P. and Locke, A. (1941), Structure of Ore Districts in the
Continental Framework, Am, Inst. Min. Eng., Trans,, vol., 144, pp. 9~
59.

Birnie, R.W. and Dykstra, J.D., 1978, Application of remote sensing to
recannaissance geologic mapping and mineral exploration: Proceedings
of the Twelfth International Symposium on Remote Sensing, vol. II, p.
795-804.

Blanchet, P.H. (1957), Development of fracture analysis as exploration
method, Bull. Am. Assoc. Petrol. Geol., vol. 41, p. 1748-1759,

Bonatti, E., 1978, Origin of metal deposits in the ocean lithosphere:
Scientific American vol. 238, no. 2, p. 54-6l.

Bonatti, E.,, 1975, Hetallogenesisl at oceanic spreading centers. Annu, Rev.
Earth planet, Sci., vol. 3, p. 401-431.

Bundtzen, T.K., Eaking, G.R. and Dillon, J.T., Strategic and critical
minerals in Alaska - An ovarview: Alaska Div. of Geol. and Geophys.

Surveys unpublished report, 35 p.

Burke, K.G. and wilson, J.T.,, 1976, Hot spots on the earths surface:
Scientific American vol. 236, no. 9, p. 59-69.

Carter, W.D. and Rowan, L.C., 1978, A world wide approach to remote sensing
and mineral exploration: Proceedings of the Twelfth International
Sympogium on Ramote Sensing, vol. I, p. 387-394.

Collins, R.J., McCown, F.P., Stonis, L.P., Petzel, G. and Everett, J.R.,
1974, Bn evaluation of the suitability of ERTS data for the purpose of
petroleum exploration, in 3d Earth resources technology satellite-1
symposium, vol. 1, sec. A: U.S. Natl., Aeronaut. Space Admin. Spec.
Pub, 351, p. 809-821.

Corliss, J.B., 1974, Sea water, seafloor spreading, subduction and ore
deposits. Geol. Assoc. Canada/Mineral Assoc. Canada, (Abs)., St,
John's, Newfoundland, p. 21.

Dmitriev, L., Barsukov, V. and Udintsev, G., 1971, Rift-zones of the ocean
and the problem of ore-formation. Y. Takevchi ed. International
Association on the Genesis of ore deposits, papers and proceedings of
the Tokyo—-Kyoto Meetings, 27 Aug. - 2 Sep. 1970. Tokyo, Society of
Mining Geologists of Japan, Special Issue no. 3, p. 65-69.

15



Fischer, W.A, and EMH, Lathram, 1973, Cancealed structures in Arctic Alaska
igentified on ERTS-1 imagery: Oil and Gas Jour., v. 71, no. 22, p, 97~
102,

Forbes, R.B.,, 1980, Uranium—Thorium concentrations in representative rocks
from Alaskan crystalline terranes: Geophysical Institute, University
of Alaska unpublished contract report, 282 p.

Grantz, A., Holmes, M.l. and Kososki, B.A,, 1975, Geologic framework of the
Alaskan continental terrace in the Chukchi and Beaufort Seas: U.S.
Geol. Survey Open File Report 75-124, 43 p.

Green, A/A., Huntington, J.F. and Roberts, G,P,, 1978, Landsat digital
enhancement techniques for mineral exploration in Australia:
Proceedings of the Twelfth International Symposium on Remote Sensing,
vol. III, p. 1755-1762.

Halbouty, M.T., 1976, Application of Landsat imagery to petroleum and
mineral exploration: AAPG Bull,, v. 60, p. 745-793,

Halbouty, M.T., 1980, Geologic significance of Landsat data for 15 giant
oll and gas fields: AAPG Bull., v. 64, p. 8-36.

Harding, T.P., 1974, Petroleum traps assoclated with wrench faults, Am.
hssoc, Pet. Geol. Bull., vol. 58, p. 1250-1304.

Hawley, C.C., 1979, Mineral terranes of Alaska: Arctic BEnvironmental
Information and Data Center, Unlversity of Alaska, scale 1:1,000,000,
6 sheets.,

Henson, F.R.S.,, 1952, Observations on the geology and petroleum occurrences
of the Middle East, Proc. Third World (Petrol) Cong,, The Hague,
Swt 1' po 118-140

Hills, E.S., 1947, Tectonic patterns in the Earth's Crust, Australian and
New Zealand Assoc. for Advancement of Science, Pres, Address, Sect.
P.' VOl. 26] p. 2%"302.

Hodgson, R.A., 1977, Regional linear analysis as a gquide to mineral
resource exploration using Landsat (ERTS) data, in Woll, P.W., and
Rischer, eds., Proceedings of the First Annual William T. Pecora
Memorial Symposium, October 1975, Sioux Falls, South Dakota: U.S.
Geol. Survey Prof. Paper 1015, p. 155-171.

Hulin, C.D., 1948, PFactors in the localization of mineralized districts,
Au. Inst. Min. Png., Trans., vol. 178, p. 36-57.

Raufmann, G.F., 1951, The tectonic framework of the Far East and its
influence on the origin and accumulation of petroleum, Proc, Third
world Petrol. Cong. (The Hague), Sect. I, p. 86-117.

Klemme, HD., 1958, Regional geclogy of Circum—Mediterranean Region, Bull.

Am, Bssoc. Petrol. Geol., vol. 42, p. 477-512.

76



Rutina, Jan, 1977, Landsat contributions to studies of plate tectonics, in
Woll, P.W., and Flscher, eds,, Proceedings of the First Annual William
T. Pecora Memorial Symposium, October 1975, Siocux Falls, South Dakota:
U.S. Geol. Survey Prof, Paper 1015, p. 75-82.

Lathram, E.H., 1972, Nimbus IV view of the major structural features of
Alaska: Science, v. 175, no. 4029, p. 1423-1427.

Lathram, EH. and Raynolds, R.GH., 1977, Tectonic deductions from Alaskan
space imagery, in woll, BP.W., and Fischer, eds., Proceedings of the
First Annual William T. Pecora Memorial Symposium, October 1975, Sioux
Falls, South Dakota: U.S, Geol. Survey Prof. Paper 1015, p. 179-191.

le Compte, J.R., 1979, Map showing interpretation of Landsat imagery of the
Philip Smith Mountains quadrangle, Alagka: U,S. Geol. Survey Misc.
Fleld Studies Map MP-879F, scale 1:1250,000, 2 sheets.

ligget, M,A, and Childs, J.C., 1977, An application of satellite imagery to
mineral exploration, in Woll, P.W. and Fiacher, eds., Proceedings of
the First Annual William T, Pecora Memorial Symposium, October 1975,
Sioux Falls, South Dakota: U.S. Geol. Survey Prof. Paper 1015, p. 253~
270.

Livingstone, D.E,, 1973, A plate tectonic hypothesis for the genesis of
porphyry copper deposits of the Southern Basin and Range Province,
m plmet, &i. Iﬂtt.' VOl. 20' Po 171_1790

Lyon, RJ.P.,, 1977, Mineral exploration applications of digitally processed
Landgat imagery, in Woll, P.W., and Fischer, eds., Proceedings of the
First Annual william T. Pecora Memorial Symposium, October 1975, Sioux
Falls, South Dakota: U.S. Geocl., Survey Prof. Paper 1015, p, 271~292,

Marsh, J.S., 1973, Relationships between transform directions and alkaline
igneous rock lineaments in Africa and South America, Earth planet,
&i. Lett.' V°10 18’ p. 317-323.

Maurin, A.F. and Lathram, E.H,, 1977, A deeper look at Landsat-l images of
Umiat, Alaska, in woll, P.W., and Fischer, eds., Proceedings of the
Firast Annual William T. Pecora Memorial Symposium, October 1975, Sioux
Falls, South Dakota: U.S. Geol. Survey Prof. Paper 1015, p. 213-223,

Mayfield, C.P., Curtis, S.M., Ellersuck and Tailleur, I,L., 1979,
Reconnaissance geology of the Ginny Creek zinc-lead-silver and
Nimiuktuk barite deposits, northwestern Brooks Range, Alaska: U.S.
Geol. Survey Open File Rept. 79-1092, 20 p.

Mayo, E.B., 1958, Lineament tectonics and some ore deposits of the
southwest, Am, Ingt. Min. Eng., Preprint No. 5817P6, presented at the
1958 (New York) Annual Meeting, Am. Inst. Min. Eng.

McKinstry, H.E, 1941, Structural control of ore deposits in Fissure Veins,
m. Inst- "j.n. mg.' lI‘rms., VOl- 1“, pu 65"95-

77



McKinstry, H.E, 1955, Structure of hydrothermal ore deposits, Econ, Geol.,
50th Anniv. vol. p. 170-225S.

Metz, P,A, and Robinson, M,S,, 1979, Baseline geochemical studies for
resource evalvation of D-2 lands: Geophysical and geochemical
investigations of the Red Dog and Drenchwater Creek mineral
occurrences: Mineral Industry Research Laboratory, University of
Alaska, unpublished report, 21 p.

Metz, P.A., Robinson, M.S., Peace, Jerry and Lueck, Larry, 1979,
Carboniferous metallogeny of the northern Brooks Range, Alaska and the
Arctic Rim: Alaska Geological Symposium, Anchorage, Alaska, April 22-
25,

Metz, P.A,, 1979, Carboniferous and Permian incipient rifting in the
northern Brooks Range, Alaska: 30th Alaska Science Conference,
Fairbanks, Alaska, Sept. 19-21.

Metz, P.A., 1980, Comment on Collision-deformed Paleozoic continental
margin, western Brooks Range, Alaskat Geology, v. 8, P. 354-367.

Miller, T.P. and Ferrians, 0,J.,, Jr., 1968, Suggested areas for prospecting
in the central Koyukuk River region, Alaska: U.S. Geol. Survey Circ.
570, 12 p.

‘Misra, K.S., 1978, Remote sensing and inventory of mineral resources in
part of Chandrapur district, Maharashtra, India: Proceedings of the
Twelfth International Symposium on Remote Sensing, wol. III, p. 1763-
1768.

Mitchell, A.H.G., 1973, Metallogenic belts and angle of dip of Bemoff
zoneg, Nature phys., Sci., vol. 245, p. 49-52.

Mitchell, A.H.G., 1974, Southwest England granites: magmatism and tin
mineralization in a post-collision tectonic setting, Trans. Instn.
Min. Metall., vol. 83, p. B95-B97.

Mitchell, A.B.G., 1975, Tectonic settings for emplacement of subduction-
related magmas and associated mineralization, Geol. Soc. Canada
Special Paper No. 14.

Mitchell, A.H.G. and Bell, J.D., 1973, Island arc evaluation and related
mineral deposits, J. Geol., vol. 81, p. 381-405.

Mitchell, A.H.G. and Garson, M,S.; 1972, Relationship of po:bhyry copper
and circum-Pacific tin deposits to palaeo-Benjoff zones, Trans, Instmn.
Min. Metall., vol. 81, p. Bl0-B25.

Mulligan, J.,J. and Thorne, R,L., 1959, Tin-placer sampling methods and

results, Cape Mountain district, Seward Peninsula, Alaska: U.,S. Bureau
of Mines Inf, Circ. 7878, 69 p.

78




Mulligan, J.J., 1966, Tin-lode investigations, Cape Mountain area, Seward
Peninsula, Alaska; with a section on petrography by W.L. Ghagy: U.S.
Bureau of Mines Rept. Inv. 6737, 43 p.

Newhouse, W.H., (ed.) 1942, Ore deposits as related to structural features,
Princeton University Press, 280 p.

Nokleberg, W.J. and Winkler, G.R., 1978, Geologic setting of the lead and
zinc deposits, Drenchwater Creek area, Howard Pass quadrangle, western
Brooks Range, Alaska: U,S. Geol. Survey Open File Report 78-70C, 16 p.

Pereira, J. and Dixon, C.J,, 1971, Mineralization and plate tectonics,
Mineral, Deposita, vol. 6, p. 404-405.

Prelat, A.E., Lyon, R.J.R. and Missallate, A., 1978, Simultaneous uge of
geological, geophysical, and Landsat digital data in uranium
exploration: Proceedings of the Twelfth International Symposium on
Remote Sensing, vol. II, p. 835-844.

Punongbayan, R.S., Guerrero, D.R., Bernarde, Jose, Rim, R., Ramos, E.G. and
Sayson, Victor, 1978, Processing and analysis of Landsat data covering
the Baguio mineral district, northwest Luzon, Philippines: Proceedings
0f89t£lleSOWﬂfth International Symposium on Remote Sensing, vol. II, p.
14 2.

Richards, D.J. and Walraven, F., 1975, Airborne geophysical and ERTS
imagery: Minerals Sci. Engng., vol. 7, no. 3, p. 234-278.

Robinson, M.S. and Bundtzen, T.K., 1979, Historic gold production in
Alaska: Alaska Div. of Geol, and Geophys. Surveys Mines and Geology
Blllln' VO].. 28' no. 3' p. l-3|

Rowan, L.C., Wetlaufer, P.H,, Goetz, A.F.H., Billingsley, F.C. and Stewart,
J.H., 1974, Discrimination of rock types and detection of
hydrothermally altered areas in south-central Nevada by the use of
ggmp:ter—enhanced ERTS images: U.S, Geological Survey Prof. Paper 883,

o X

Russell, M.J., 1968, Structural controls of base metal mineralization in
Ireland in relation to continental drift, Trans. Instn Min. Metall,,
VOl-y 77' p. B117-B]-28. !

Russell, M.J., 1976, Incipient plate separation and possible related
mineralization in lands bordering the northern North Atlantic, Geol.
Assoc, Canada/Mineral Assoc. Canada, 1974 meeting, St. John's, New-
foundland, Proc. Special Paper No., 14, p. 339-349.

Salas, 1.G.P., 1977, Relationship of mineral resources to linear features
in Mexico as determined from Landsat data, in woll, P.W., and Fischer,
eds., Proceedings of the First Annual William T. Pecora Memorial
Symposium, October 1975, Sioux Falls, South Dakota: U.S. Geol. Survey
Pr°f. Paper 1015' p. 61’74.

79



Sangster, D.F., 1974, Possible oiigins of lead in volcanogenic massive
sulphide deposits of calc-alkaline affiliation, Geol. Assoc.
Canada/Mineral Assoc. Canada (Abs). St. John's, Newfoundland, p. 0.

Sato, T., 1974, Distribution and geologic setting of the Ruroko deposits,
Min, Geol., (Tokyo), Special Issue no, 6., p. 1-9.

Saunders, D.P,, Thomas, G.E., XKinsman, F.E, and Beatty, D.F., 1973, ERTS-1
imagery use in reconnaissance prospecting-—evaluation of the
commercial utility of ERTS~1 imagery in structural reconnaissance for
minerals and petroleum; Type IIl Final Report to NASA: U.S. Dept.
Camnerce, Natl, Tech. Inf. Service, E74-1.0345.

Sawatzky, Don L. and others, 1975a, Knepper, D.H., ed., Geologic and
mineral and water resources investigations in western Colorado, using
ERTS-1 data: Pinal Report, NASA Contract NAS 5~21778: Colorado School
of Mines Remote Sensing Report 75-1, p. 99-135.

Sawatzky, Don L. and others, 1975a, Geological significance of features
observed in Colorado from orbital altitudes: NASA Earth Resources
Survey Symposium, Houston, Texas, vol, I-G, p. 713-760.

Sawatzky, Don L. and Raines, G.L., 1977, Analysis of lineament trends and
interaec;_ims: Geol. Soc. America Abstracts with Programs, vol. 9, no,
6, p. 759.

Sawkins, F.J., 1972, sulfide ore depogits in relation to plate tectonics,
J- Ge°1.' VOl. 80, pc 377_397.

Sawkinsg, PJJ., 1974, Massive sulphide deposits in relation to geotectonics,
Geol, Assoc. Canada/Mineral Assoc. Canada (abs). St. John's, Newfound-
land, 1974, p. 81.

Schmidt, R.G. and Bernstein, Ralph, 1977, Evaluation of improved digital

processing techniques of Landsat data for sulfide mineral prospectmg

in Woll, P.W., and Pischer, eds., Proceedings of the First Annual

William T. Pecora Memorial Symposjum, October 1975, Sloux Falls, South
Dakota: U.S. Geol. Survey Prof. Paper 1015, p. 201-212.

Scott, 5.D., 1980, Lineaments and ores: A case for volcanogenic massive
sulfides: Geol. Society of American Annual Meeting November 17—20 ’
Atlanta, Georgia, Abstracts with Programs, p. 518,

Shurr, George W., 1977, Landsat lineaments in western South Dakota: U.S.
Geological Survey Open File Report 77-249, 1 pls.

Sickerman, H.A., Russell, R.H, and Fikkan, P.R., 1976, The geology and
mineralization of the Ambler district, Alaska: Bear Creek Mining Co.,

Spokane, Washington, 22 p., 7 fiq.
Sillitoe, R.H,, 1972, Pormation of certain massive sulphide deposits at

sites of gsea~floor spreading, Trans. Instn Min, Metall,, vol, 81, p.
Bl141-BR148.

80



-

Sillitoe, R.B,, 1972a, Relation of metal provinces in western America to
subduction of oceanic lithosphere, Bull. geol. Soc. Am,., vol. 83, p.
813"'818.

Sillitoe, RB,, 1974, Tin mineralization above mantle hot s8pots, Nature,
m.' vol. 248’ p. 497_4995

Sillitoe, R,H., 1974a, Mineralization in the Andes: a model for the
metallogeny of convergent plate margins, Geol. Assoc, Canada/Mineral
Assoc, Canada (Abs), St., John's, Newfoundland, p. 85.

Smith, P.S,, 1913, The Noatak-Robuk region, Alaska: U.S. Geol. Survey Bull,
536, 160 p.

Snelling, N.N,, 1972, Discussion of relationship of tin, tungsten and
fluorite to paleo-Benioff zones in Southeast Asia, Mitchell, A.H.G.
and Garson, M.S. in Abstr. vol. of Regional Conf. on Geology of
Southeast Asia, March. :

Staff, Northwest Mining Association, Major mineral occurrences in Alaska:
unpubhlished association report, 20 p.

Staff, U.S.B.M,, 1979, A mineral appraisal of the areas traversed by the
Kobuk, Killik, Alatna, and John Rivers and the North Fork of the
Koyukuk River, Brooks Range, Alaska: U.S. Bureau of Mines, Open File
Report, no. 36-79, 23 p.

Staff, U.S.B.M., 1979a, A mineral appraisal of the areas traversed by the
Salmon and Noatak Rivers in the western Brooks Range: U.S. Bureau of
Mines Open File Rept. No. 50-79, 16 p.

Steele, W.C., 1976, Computer program design to aid in the analysis of
linear features derived from Landsat data: U.S. Geol. Survey Open
file report 76-605, 39 p.

Steele, W.C, and Albert, NRD.,, 1978, Map showing interpretation of Land-
sat imagery of the Ketchikan and Prince Rupert quadrangles, Alaska:
U.S. Geol. Survey Open File Report 78-75, scale 1:250,000, 2 sheets.

Steele, W.C. and Albert, N.R.D., 1978, Interpretation of Landesat imagery of
the Talkeetna quadrangle, Alaska: U.S. Geol. Survey Misc. Field
Studies Map MF 870 C, 2 sheets, scale 1:250,000,

Steele, W.G, and LeCompte, J.R., 1978, Map showing interpretation of
Landsat imagery, Talkeetna Mountains quadrangle, Alaska: U.5. Geol.
Survey Open File Report 78-558D, scale 1:250,000, 2 sheets.

Stringer, William, Shapiro, Lewis and Anderson, James, 1975, Application of
satellite remote sensing data to land selection and management
activities of Doyon Ltd. of interior Alaska: Unpublished Bureau of
Indian Affairs Report, Contract No. E000 14201079, 129 p.

81



Suwijanto, 1978, Zone of mineralization in the northern part of south
Sulawese and its structural control as observed from Landsat imagery:
Proceedings of the Twelfth International Symposium on Remote Sensging,
vol. III, p. 1993,

Tailleur, I.L., 1970, Lead, zinc, and barite bearing samples from the
western Brooks Range, Alaska, with a section on petrology and
mineraloqy by G.D. Eberlein and Ray Wear: U.S. Geol. Survey Open File
Rept., 16 p.

Taranik, J.V,, Reynolds, C.D., Sheekan, C.A., Carter, W.D., 1978, Targeting
exploration for nickel laterites in Indonesia with Landsat data:
Proceedings of the Twelfth International Symposium on Remote Sensing,
vol. II, p., 1037-1051.

Tarling, D.H., 1973, Metallic ore deposits and continental drift, Nature,
I.a‘ld.' VOl. 243' p. 193_1%'

Vincent, R.K., Scott, G.N. and Buzby, C.E., 1978, Correlation studies
between linear features observed in Landsat imagery and earthquake
epicenters for a region south of Peking, People's Republic of China:
Proceedings of the Twelfth International Symposium on Remote Sensing,
vol. II, p. 825-834.

Watson, J., 1973, Influence of crustal evolution on ore deposition, Trans,
Instn Min. Metallo' VOl. &' p- B].O?-BJ.B.

Watts, Griffis and McQuat, Ltd., 1972, Preliminary feasibility report on
the Lost River flourite-tin-tungsten project for Lost River Mining
Corporation Ltd.: wWatts, Griffis, McQuat, Ltd., Toronto, 291 p.

Weeks, L.G,, 1952, Factors of sedimentary basin development that control '

oil occurrence, Bull, Am, Assoc., Petrol., Geol., vol. 40, p. 457-561.

wilson, J.T., 1948, Some aspects of geophysics in Canada with special
reference to structural research in the Canadian Shield, Am. Geophy.
mim' ‘I‘KBDB., vol. 29' P. 691_726.

Wilson, J.T., 1949, Some major structures of the Canadian Shield, Bull,
Can. Inst. Min., vol. 42, p. 543-554.

Wilson, J.T., 1965, A new class of faults and their bearing on continental
drifts: Nature, v. 207, p. 343-347,

Wisser, E,, 1951, Tectonic analysis of a mining district, Pachuca, Mexicq,
m; %olo’ VOl. 46' P. 459-477.

Wisser, BE., 1960, Relation of ore deposits to doming in the Northern
Merican Cordillera: Geol. Soc. Muerica Mem. 77, 177 p.

Wiltse, M.A., 1975, Geology of the Arctic Camp prospect, Ambler River
quadrangle, Alaska: Alaska Div. of Geol. and Geophys. Surveys Open
File Rept, No. 60, 41 p.




APPERIIX I

Individual randsat Frames, Linear Features and Rose Diagrams






ﬁ % /1 \
| |190/9060Q | \\\\ \ \\ \\\ ///\ \\f N \
s jB8ue | Joeu| . \ \/ \\ ,/ / \ /
/ H/w\, 2NV __:/v/
I \ /= \\\ / / _\\ \ ~
S Nares 28
N \xm\ R / A\ \ \ \\M\« , ‘\\dx/,ux \, \
| |®g/90488Qq | ’ \\ 7 \/ - j \ — 7!\/” \ \
1uNog Jp®u| T} _ e / \\A\.\ //\ 4 \HA
S~ ~ N

N \/\ \ Il / \ - |- \
000 908" | : | \ ~\ 7/ e \
M .65 062} / \\ ~ ~
N .8b oS9 pay y
"Joo) Jejueg 12/88  MOY/HLVYd 208 L-9¥161-26€1-3 LVSANY



L ANDSAT E-30609- 1 890207 PATH/ROW  58/22
/' \
'"/\/< }/ = \/\
\N AT S
NWVA ;S
TN
7.} 3 ~
4 ! 2 ~
RSN e
bl o~ - \
7/ \ | }:ﬂ —_—
~ ||\
~— \ b~ \
N\ ~
//\\ Vo
— . \‘\
\ ~ “T\; =
- - R
\H
/

Center Coor.
654° 18’ N
138° 287 W
{:1,000, 200

N

L inear Count
! Degree/Cell

LI near Lengths
! Degree/Call



| // - \. /V _ \‘\ < V/\\ —
| f8g/e8u80q | | Vo 1 | \/ 7\ /W/ s 2
syjBue Jpeul // \ — J _ — //\/
- /\u\\ =\ N\ / N /
O \ /. -
\ wdw\\ IHW N — /// \ /\A
/ /
\ \y/ / ‘ “ // A
" < / -\ >
\ \ vV / >N
| 19)/30483( | / V.\ / ‘
junog Joeu| ) T\\ - // / _ ’
_ o~ P
— /\\.\. Ny - .
\\ X -/ \//
— =
~ { \ =/ /
> S /7 ,
= N AR
“\ p / NS — | : -
o s / y \ |/ A /\\

ac/83 MO¥/HLVd 19 (-S1261-2¢6S1-3 LYSANVT

t




. “—
L o] cC o
6 Z =2 ©® 3 o
0 S 0 N
o\\\ O o
~ ©0 Q 0
s 538 b &
‘s 0 0 . Z @ 0
c O N — c a
O'LDC')“ -—
o - - - -

Linear Lengths
| Degree/Cel |

60/21
<>
/
—
\/
AN
~N
\\\\\
N\
\

[~ \"/
U AN 7,
: -’”/J/b/ / 7 /
e <7y .
~ / \ / S <f///-/; ~
~ . ~ // | y
s> -\ ~ D NS N
N\ g Py N
~ 7 N “// VAV IRD
S \Q; -/ ‘el
- N / -
& \ Zﬁg_ ! ;2{/’\>“
% \\/\\\ /\ -..../ s 7.
Wl N\ NS s —
N -
N J/ \b
- N> /T ~ - N
< / //
@ 7y / 7/
gf/ \ ‘<\ K —
e
Ok \
/ -

Il I ME ) & O e A B i B A TE BN O I EE = aE




SRLIVALELLI N
syijBue ] Joeu |

__OO\QOLGOD 1

juno] Jpoeu| T

N

088 ‘8331 : |
M /B82S ottt
N ,8l o9

' 4007 JejuB]

\
X

2c/a9

MO¥/HLVd

L-EEl61-1198€-3

LVSANY'

-l I N O P W B uE o D o TE N BE B 2 B o B



LANDSAT E-1198-1938a-7 01 PATH/ROW 62/18 Center Coor.
I / &) z
/ — \ // ) / /\ } \j , < ) 580 431 "
| ,/l \__.[\ / / s 133° 37’ W
J N/ \/ — _h_ff, N/ _'/___‘-/;,/L \ 1:1,000, 000
s A} -
\\\ ™ /j> ‘// \'LL‘#“T—-hij T
N N
\ . A
Y = /\\ o v oo \Yj
— -~
\\ / / o /4 - 7 L inear Count
S — -~/ | Degree/Call
,/\/ _n/f\/\ P A _
AN / ,,‘/, _ lJ__ //
\ A (A
I & \ ~ > 4
N \\\\\\\ \ ] \\: / -~
- S - \ -~
/ ~ \
AN , I
RN N b v T
Y o~ z / Y o e
~N S /\\ _ - / d
/- '\ /
v\

Linear Lengths
! Degree/Cel i



X \ ]
| 1@ /@869 | ///// // //V _

syjBus upeu| )

. /
/ v = > ¢ / N/
™ ~ 2N ANTE

. P ~ //~
~ N\ ~
" /A & & B //\/
=
Ny LN N
| 199/@04Beq | ! N \\M//Lw. NN
JUNOY JoBU| T | -~ —~

N
Q00 0038 1}
M .SE oPE)
“d00g Jejue] 02/29 MOY/HLVd I L-¥SE61-89F -3 LYSANY T

}

\ : . . _ \ »
Il T N T N N B U Sk SR v NS ol B om am E R o



EE e me S W ms nh fgn W S G EE W Bn - em mm mm W

\ / N
| |8y/®@dJB88q | / // / . ~ ~ —_
syijBue] upeu | \/ //

| ™ “\
I S ;o /
N ) \// AN \
NS _/ S \//\///
N \ \ | \_\\\ o D

| 183/90488q | \_\ , _\\\\ /// //

4unog Joeu | ! s
¢ /7 \/ _~! e

N

P22 222 ) : |
M JRE oSEl |
N ,Lb o868

"<400] Jejue] 81/¢9 MO¥/HLVd L-99¢281~2¢B¥ |23 LYSANYT




a T
| 199/324Bag | /lil/ ) \
syjBua uoaujq | y \\\ \/\ .//
™~ \\\\r\,/ )
I~ ~— Y L;
AP 2N
\/ - V// . P /
\\\/ N / /v. .
- / /\\\
N \/\/ )
N —_
V- // \ N\ /
N N . /
| | ®g/984B8e(q | \ \\. /\ . //// _ |
— - </\ / ) /
\\\/ / \
b N \\ N Vv \/ / \/ \/ \
\\\\ \>" =~ . B A
\ // - _1\\ t/./ e /
> o>/ A N S
Qo2 288"+ —_ .I/V -
et _ | L—-29¢B81~¢B¥ |lc—-3 1vSd
e o 61/v9 MOY/HLVd
*Jo0g J3jua]



/
| j®Q/ee4beq | NN |
syjBue] Jpbou] ] \\ - \ /

T
N ~ — ~
S CREN WP
\ N~ | ~ AN SN
} |®@3/@94B80(q | \ /\ -~ — / /rf \ ~ —_—
juno) Jobeul _ V / / /I \ — / /// ——
///
N / / N - ™
\ , 7 ~ \ / V
200 ‘003" | : | | / // I/ \H...tl_(\\ | —
M b2 osel |\ N N s |
N .8F o8BS

T4d00] Jejueqy 81/98 MOd/HLYd L-2LEB|~¥BYIc—-3 L1VYSANYT



el
X

| 1®n/e0uB0q |
sy3jBue Joeu)"

| 18g/00JBeq |

#C_JOO LU.C_c_
_ /7 /
. ~\ ﬂ«\
. , - LT
7/
/ ¢ \ / — \\
~ /s )
Y} A ! \ |
N //
Q20222 | : | | _ I
M /Bl olbl . -
N ,19 o89
rJ00] Jejue) 81/89 MO¥/HLVd L-90022-6vE2E-3 LYSAONY



— O Lo\
| |@g /03483 | - lf/ / / IA// /\/
SH3BuUeT Josuin >~ =~ N S~ ~J
/J/,f/“\ /i ,_:,/.//;\/\\ =
I A R,
I //N .......f....ﬁf
ST |
. h Nw s
N ™~ | g
ly L L
| 129/9°483q | y, \A/ , L -
juNnog dJp3au| ] 4 S
q_1_\./1\3«\ — = >
- \ \ o —
y \MJvr,,\ 1 Y L
S ! B — — T
~T7 YT T TN V-
-/ 7
/ e \\\.f\lfPI \ W\\ — o _— \
2D / WX/ > d M\.{\ e .
N ~ /N\I./ 1 ry J/ ] \/_ N
000 ‘000 "} ¢ | —~ N (U \ . NIV N A
M .29 oltl \\\/ __v.\@%»lt\\l N C— N
. o= o AN \\\! NN
N ,¥S 029 7 ¢ >/ Y, m\/ﬁ\ A _ N
T4007 J33UL] S1/8L MOY/HLVd ca L-vL\@de-¥8S -3 1VSANV



- e P
| 1®)/°0uB0q | ~ -
syjfue Josuy T e -
|\|\\|\\l
—— — - 7 /. \ ,!.\l.. fﬂ
W I ’ ! \\ S~
_— /.\.\/l \!\\/ / fir ///
\
7'\ ! / T
— — - f / h \
N \ T W\ W \
| \ AN — | ~/ <
~ -~ -~ /lﬁ r ~— 1]
1
| |®3 /29489 | \ , - \ N =2t
4UNO] JOBU | i, ! ﬁ — . J /
A \\ N \ \ e

/ _~ \i.: - / - _//:A
_ ﬁ“ N I A T R
) ~ - e W
Z_

\ I=
. _
/7
N
ol [ R ~ | /
M /LD ot ~ = {
N bl 019 ‘
‘«d00J JB3jue] LV/BL MO/HLVd hl&N—&NI—WMQM|mA LYSANYT)



LANDSAT E-2 976-19452-7 PATH/ROW 79/18
A\ T ] o
W <Ny
;N - \ \(\,\L’-/
7\ /
- Ay
S 70N Vo // !
%
4 ot
/ \ / -
/ \ /
\ |
| /
[ A

i

Center Coor.
68° P9’ N
144° 18/ W
I:1,000, 002

Limneor Count
1 Degree/Cel |

N

Linear Lengths
| Degree/Cell



__wo\wwwaa \

syjBus ] 23U LT

\\( ,//
; AN

R

*.@J\meme |

rere Ty

S SEAER |

gowoeg v
M ,SS o9b}
N .2 o989

- JOo) 4213437

lll'l_-‘l".‘lll

B o / \ lﬂl.Aﬂf "\ \//z
| \C \ 1NN
. <o n//,/.,ﬂ..// “/

| [ = SN, N «/ / W
/H///ﬁ/l .\V/ - /4\‘ & \ 9.~%7 %ﬂ“ .M\Mﬂ
2NN N \\\« VST TN
N NA W3 > ]
2\ /2L MOM/HLYd /-1/E6}-8b8 S§-3 LYSANY



. —\ /i ~ / / L
21 /2348% NN A\\ \ > - \
L UINEUN 4
438U wesu T TN
\%/\II./\/ y % < e —
AN g Lo Celn , \\:\ | \\
— N\ ~= > ¥ /_
ﬁ y \ P S \ ~
|/ % - N ~ \
X\ o, - = /= =
N\\!\. 7\~ Hl\\// I\\Al\ _ \ \—\M
/ ™~ —
N 7/ :“ ™ ~ao = / /
\o\ \/ / / / // -~ \ \
| 1@ /9948%q | \\\\\ /_ , : // ../H\ \ \
R AV PR
| Sy \ -~
\
/ ,\ ,\\
/ : \
A,z \ / \ \,ﬂ\\\ \
00Q P00 | ¢ | ,/\/\ / \\/,., |
M .8E oBY| y \_V o
N .8S 99 \ , A

T40o0g Jejumg PEl/CL MOY/HLVd ¢@ 9-5/.2@2-98S1-3 LVSANVTI



| {29 /334B83Q |\ /\\

s43Bua ubau|q

/mmw.llﬂ\\/ J / ‘MVW/ \ \P\N\\

\\/aﬂ/M\\ =/ ~ _\ /s
ANy T -
\W//;\.l W/\ Dy

__QQ\QNLDOQ |

JLNO09 JDBU

M ,9b 0PI
N bt o599

— \
200 200" | : | \ ///\N» //W\ ! \ _/\ yd -

Td4oog J83jua)] 9 £l/2L MO¥/HLVYd L-E€2B3c-8ctic—3 LVSANVT



. W] = Yad L | o
Iy S AL kel
| |2Q/®eJBeq | 1 — / /E \\// \ / _—
sy3Bue Jpeu| | \/\\ \ N ﬂ\ =
\ /

|
i __ ~L / =< _ ~ / \\!
Jﬁf / — S
Ilm B\ ,f\\\, N\\\.V\ — ,_\ LI_ | L~ oira,

A N \\\ H\J.Q\/\\f: =
z RN 2% (VIO e
| 199/00 00 | \, Conod A
Unon Jbeu ~— f /,\Iﬂl l//U/ \ __\\V \ ) =
R \A \, \Neal NS = 7
_ / ,I[I/H / /ll\ VI/VW /M!H\
_r\ WM_ — \\HJ\ N - \ \
m ﬂl | M \\\ \/\ —
|// _\“/J\lﬂuw L = \\/ —_— V
aaaéaa‘_.,u, M/ | / \ ._ \WM / :_ / ) ﬁ\
Moovl o2v) / \ TN | Z
N bl 099

*400] Jejuey R4 LA MOd/HLVd . L—122Pc-E9e0E-3 L1VSANY



M= DL, = 1 \
__GO\OQLDGD ! .Lq\.\\ “\.l.j \ \ / /
syjBue Jdpeu|] /IV [ / /// | ~ w/
N ) /7
/ ™~
W/ﬂ \\ / - /" /N
| |®y/e0uBeq | ,p/,_ i | Vl \/\ ’ \ \/. TN
1UNOy JDpBU( < / —
SN TN Ve
SEINL L N Y
\\\I.. \. \\\ \ B \ 1
| \\ - A - =/ \
L\ ’ | |/ / : \ \
o T
—~
N — ~ \\\m — .
000 ‘202" | ¢ | 1 AN // [ ) - \\ f\ \,f”Ui/,\\
M o,SE ottt \v — vV /
N €S o9
Tdo0oj Jejusag m Sl/cL MO¥/HLVYd L—-€2cBc-LSEPE—3 LYSANVYT

- ’



-l N EE N R S B N S A By W S S tll 4l AR N NN

/
. 1123/32.B3q | —
mLamcwq 203U T L
- ~
— ~ // R} -
- N /
’ AN NN / -
! O\ // - — -
N
N\ //..\M \ > \\
| 1@ /®24B83Qg | —_— /ﬁ/ ’ ~ ~ — \
LNoN J“P3IU| AN ~ /
» 7 ! ﬁIIMH _\/// / ~ . \ ﬁ\\ _—
— \ " NS
e R L e AR _
—_ - — |
P \\ 2V N . ISl
/ a ,,/ ,, 4
. N T N/\/\ //HIII -_ ,// ~ \ I|V/ ‘ \
008 002" | | - /) \\\ /]
M oLLb obbl | / N / /17 \
N .89 28 P Q /\\ §

'J0o0] J8jus] 9l/2L MO¥/HLVd 2l S-06202-98S51-3 L1VSANY™T



| |en/23aBeg |
syjBua aupou | \\\ |

N

| 1@2g/@9d4B88q |

JUNO] JpBUl 7]

N
PO BB0 1 |
M .95 oSb}
N 11 ol

T H400] J93us) LV/2L MOJ/HLVd L—-2EcBc-LSERE-3 LVSANY



[ |PQ/@0uB0q |
syjbus Jpeu|) :

N / T
. : P /
| |20 /28483Q | . \ \
' /
JUNO] JoBu| ) \ \\

N
023 "eas 1|
M /Sl ol¥l
| Y,
N , IS o85S

"<oog J4e3jue] -8l/¢cL MOd/HLVd 18 S-¥B182-cBv2—3 LVYSANVYT]



[ 120/22482q |
syi38us] Joau|

N \\\/:\

| |®Q/29989Q |

1Unon BB - / > o —

~ ~_ f /l
\\ \ 43\ - \
N \ \N\ A V—
N T e
000 200" 1 : | RPN __
. —
M .60 o2b| %w | —— —
N ,bl 089 \ < \\y\ \\ D \
‘Joog Jejusg 2i/%L  MO¥/HLVd L-£9002-296 2-3 LVSONYT



AN EY W AN MM EE B SN SN U IF AN Ny AN SN SE me Wy A
Ly bo- .

s ll\_ _ |
| |9Q /208180 | p \\..\\:\ _\\ \\\|\\M

syjbue Joeu |

| -
N ; /\\\ l\v

o=
6 N ~=
__OOMOOL °qg | ﬂ &Mw \“V\\ \\
JuNo) Joeu | "
N ;\\A,A\

N ez \

202008} | . _|W«\

M /09 oE¥| / = ~\A\

N ,IE 099 ~ \\\\:/
‘<0073 Jejue] el/vL MOY/HLVYd 19 L-IbvBc-cBl -3 L1VYSANY




| /e \ \
/\ \\\ \ ~ y.v \\\/ \ FJ\J VV.\ e// (L
e e O A N RN AT S o e

/
syjBus Jpeu | ~N— /.R>\\ \ \ w\, -7 . h W = /

FON-T JORE LR S L S

\.H\I AN M\WV__ m..l ) _Hlx\\./% ] M\\ {\/\_ \ //, \f\

| N Sty ol TS S , //\:ﬁ 1] “/.\

e \A\/\f/ ) /N\//Mu./%__ Vo ) U )’

| 199/92Beq | I~ ~\ N T //V\A A \V E Y
— ; :\/ﬁ N\ ]

== w LA N
T juUnoqg Jpeu |- 7 x.’ 777 W
4!

N P W \
Y T 2T ;s \\ \\\\\ \\
N I.P:lff/!\\\ - / \ \\\\\ \\Q\ - \\M\
- e : —
P22 208 ) ) Q:ﬂf [~ /"W\&\ \ /]
M ,SE oSb} A J L —
N .11 4S9 A
©100] Je3uUe] " bi/bL MOY/HLVd L-11202-v8Y 12-3 LYSANY



A - B A S TE SR Ak Ay AN BN S N i ma o .E O e
- ’ _1.1n‘

| |®g/®848eq | 4 > \ \.\
syijBue Joeu| ] \\\ \ / \\
/
—
a7 ~
| / =7 - s ! \\\\_ ]
N / / / /\\ / / \ - o —

e OOLQO. — / \ —/
1123/ a i \\ \ .
junoy JpBduU - / \\ﬁ\ // \A\\\\ \

. / /\ \ /

o 7
\C\Il\\_/ 7y \\\
N \\\.l\\\h\q\ ~ /\/ . -
. oy 7 _
PO 0007 11 N \\\\\A\/ // /ﬁ .\M —= \A\
M .92 o8F| . Y S |\h\

N ,1S €8 \\\Nw\\ﬂw \_\\\\\\

14003 Jejue] Sl/vL 30&\1.;& h Br1ac-vBE1ICc-3 LYSANV']




~ - /
\V\ _ T —
| |®Q/@®4Beq | / -
syijBus Joau( _/\ N \ \ / /.||
N \ A e \
1 \
v
4R ///\\l.w\\ / N \
/\ \ / / / A
{7 . ~ !
2NN h T
N h N N T
/I\ / . / - 7
st \ W/ =
| |9 /994B0q | .1/\ 4 / \ '/ - N - /\\ﬂ\/\
31UNo) Jpoeu | \ N _: \ T ~ II\\ )
- =~ N \\/// A
# " ~ /P D VI. J—
oy A
- / |..I¢ -1
| / /)
/ _ W_ 7 ' \\\ e
d \ N . f \1 \f
z (~ Ot =
000 000 |- | | - B Jos - N
_ —_— /
M .25 olbl _ | VRN N _
N ,62 029 -~ ; /
Tdoo] Jejue) MOd/HLVd 19 L-2S5vB2-2cali-3 LVSANYT

Ul T WE T N T A Ty S G T UL Wk N Gt T Ey e s

C9i/vL



| |@9/22263q |

- = w
syj16ua upau( -

z N N
3 )
| |30 /991B2q | \ \ T
junog Jp3au| / . \ \ /r
- / 1
IS
/
~ \ 7/
J\\ _ N~~~ \\\\\\H\\\
- /
N | |
000 080 | | /// / ,l \\‘\ _ ,____/,_ T
M .29 o8Y! \ IR /
N ,El o9

" 4003 J33jue] Li/vL MO¥/HLvVd L—-StEBS-SSEaE—-3 LVSANV



| |@g/eesBeg |
syjBus] Joou |

N / TM
_ /
| 1@y /2048eq | / \
#Cjoo LO@C_I._ \\ \\\
]
|/
/
\
/ /! _
/ /!
/
, -
\ Y
. _t =/ /)
T /
000 208" |1 - | \\\ﬁ\\wv . N7
M .S olbl /
-
N JES o68S
'-4o0] Jejueqy BlI/vL MO¥/H1V¥d 1@ S~-¥B1B82-2cBbc—3 LVSANVYT



| AN
| |®0 /22463 | IM.?\II\ .”/

'sYy36ua Jpau| _ //MWUV
_ Mo
o < 7
P 7
\\; o,
/ , /
/ /\\ /) ~
N — ~

| [@3/®34823qQ |

\
juncg Jpau| /u_
~

L/ \ AN
N \ \ /113 \\AW,/ll _l/ \
oo eea vt |\ i _ =
N .6b o8I R _ . =\ \\ ,NWth,/ |

N ,9b -85

"TdooeQg J8jusy Bl/vL MOd/HLVd L—-Sc2cac-v8ric—3 LVSANV



N\
NN\ !
[133/924B3q | //_ / ™ | /
sy3Bus] JdpsU| ] \ \\*\ / \\A_ / R / \\\
” /A j .
N \ - \\\\ \ \ 7 S
/ v : - L s m
p . \ \ /\ :f = / /
Y, - -
/ _— < \
/ =\, \ AR
N \ — \\ / \\\ \ /
Ny — - - — \
[ |29/29=83(q | _ / ..\.\.li.lllll , ‘r e \
pUNC] Up3BU ) -~ \ \\\\\\\\\\W\\\\\ ,
| - \ \ IIF:W 4
- //, ’ / d
< //_/_ ://i T | g
Vo
\ /
. N
URBG "R "1
M PB ocb
N .6l o869
TJoog J483uly | }1/SL MOY/HLlVd VA N N T AR SER A 1YSANVY



Lot

| |®)/@9JBeq | \
syiBue] Jdpeu} 0 _ﬁ_ ‘ -
oY
-~ /\//./ -~ /
SN \ "\
| | Moo
/ \\\ —_ - 7 ~
N / ; - \/: —
/ R
NELVALELLI N \\ ﬂ \ / // /
juUNoy Joeu|- / /\\ \\.\/\. /
— ~
/1N ~\
~ ;V/

\\\\/
/,_

| ~~ |
\ A\\/ 7%// /\
ooeoed’ il A/&: Wl ow O — ,
Mo.e2 olst | \ / .

N IS o86S

"Joog J3juse] 81/SL MO¥/HLVd L-11bBc-8ECAL-3 LYSANY]



/)1 ~
| |1®Q/®2JBeq | _ ~
—
syijBue upau| | ~N < /
TN N
; ~ \\/
=
[
~~ ~ .lm
N \ - \/ —~
/ -
| |°Q/®9JBaq | __ —
IUNo) Jo'u| / — < \ \
N
N
020 ‘P28 1 : |
M /B82S 2SI
N .12 o889 L
" 4009 Jejueg 8l/S¢ MOY/HLVd [—-22S@2-€B1 1 -3 LVSANYT]

- — e== man ) 200 B B BB B TR BB O T e



ey -
s

| |83 /00480 |
syiBue Joeu |

! // ;|
7/
| 1eg/@9J4Be(q | : \\ _\\ /_/ /
junog Joeu| ] i/ * \\ \—\\ /\\h > ﬁ
‘ AW\.h~
. \L _“MW / \ | —

-
~N

N \ \/ |
. )4 [
oeQ 200 ” | : | y ST I —
A L.€) oE9) / \//
N ,98 o.9

"dooj Jejue] @2/9L MOd/HLVd L~S|+B2-99E0E-3 LVSONV



LY 4
| |®g/@94B9q | 7/ \“ / \\\HN_u | /// /\
syi1Bus Jdpau / A - |— Py / -N—\/J/—l;_
Y3BusT 1 / P s / AN
\ \\ / // / g, \_ MH \ 1 \\JL/ WW
N f W\ ﬂ\:LN“ \Wv \ 2 - bllﬁl
\//ﬁ AR\ Ivaey e /I J V7N N T
AR AN 4 \
Yo VLAY
A j nRINATNISAL
l, / I V1IN
N ; /_\\“\_ .\ /\\l/ -~ \,\,\1/\_/_/
6 [~ = S ) - . = || '
| 120/39468q | I ERIA 2\ A | —
unocn JpBu / \.. / | = W\ / ~
junog i /TN \\c\,\\/ ISTRS AN \
/ ~ \
S / /7N \WL,\/\MA/CJ/ \
— - o/l o\
\\A \ \ - | QY Ry _A/_h,/\,f//,w
— gy — l..\
/ /\./NWII R .Uplu\ \ﬂw /#IJ\JH
AL e RNl
N \\VA\T\\\V/ /l/, ,ﬂ /l\,/,M__f AIW/(/ /\ N _l/
008 "200° | * | \"7Z, \\A \V, _/z/ﬁ,(\lhuz ﬂ/ //:U/\q \
M9 obbl VST /\\/\;NM IﬁMA\c g |~ . \\%
’ o ~! -~ - -~ W\ —
v [ e R
MOJ/HLVd 20 (-28902-869 -3 LVSANVT

" Joog J®juB)

el/9L



j1en/eeJuBeqg | \ \RV \\\AW
syiBu® Joou| \\\ \\\\\\ \I\QV

| |®y/e04Beg | Y. | tlv /

S JUNO JpBu|T] \\\\\\M

820223 "+
M ,0E o9b1
N .29 099

©&090] Je3uUe] £1/9¢ MO¥/HLYd 2@ S-v0SQA2-B6S|I-3 LVYSANY T



148° P2/ W

Center Coor.
66° 17’ N

1:1,009, 000

[ J—
cC o
J O
0 N\
O 0
o
L L
0O O
o o
cC O-
o -

76/14

E-30357-208453-7 PATH/ROW

LANDSAT

Linear Lengths
{ Degree/Cel |l

AR S & DN g S
I =SUN N \%\ . \_:1_,/,
=0 N

- \ﬁ,\ N
— —_ N - =N \
— A\ { \\‘\\
— =i: - (/:}” — Ek/'




i — = /
| |eg/e0JBeq | /V\\ , /\ /r..\/v@ﬂ //

sy3Bue-] Jpbou | \ VAN G
/! /\ /// > DN
&N SO\ RN
=\ v A= 2y
e d N -~

|
Wi M =7\
N , /, ll,\/ // : \W A
\ ST
| | \/J\ \ — ) ~ t_
| |®p/eeuBeq | \ LI ~_. _ rl!~ ~—
&C_JOU J4DouU T \\ — J//// v/// \

A \ xe\¥ // Y, \

] // A \ \
M /22 ob¥! N\ M/, ™~ .

N /LG o£9

T400) Jejusy Si/9L MOY/HLVYd L-E9vPS-L9E0E-3 1VSANV



| |®) /20080 | -1 s \
syjBue] Joeu | : N MMW//NN/ |
e \:

| 1®g /@8 dBeq | N

juno) Jpeu |

—7
! — ~
/
\ / \
N g - _%N !/~ \\ « U b / /
000 080" | ¢ ) /\\ /o \h)
~ \
M ,9E @S| 7 / / [/ J\ 1l \; | \
N ,9€ o029
*J00g Jejuey 91/9L  MO¥/HLVd L-SSb @2~/ SEBE-3 LYSANYT



A SR BN EP B BN ED BN DY B BN BY EE BE EE SE S EE A
_ o 7 A .

| {®Q/2@2462Q | \ //V ' /

syj3bus] Jpau| 7 _ ~
_, //\ by [
/N // \ _/ ~
AR RN
/ | \ \ J
~ Ay
_
\ \
| ' >
‘N .// /* | \f.l ~ _
_— <\
| 199 /=edBag | ~ AN /\ \//ﬁ
{J / ~
juUNnoy Joau | \\\/../ - /. ///
N / T
— s —
\u\ -/ //_/ﬁ / / \\
\_/ XS 7~
d _; /.\ I / \\ , \.\l\
N \ =
000 0" | ¢ | | T —
M o, lb oISl \r\ )
, o |
N .81 o189

T H00jg JA3juUey L1/8L MOJ/HLVd [-E€9YBc—-BELAE-3 1VSANV



| @y /@248 |
sy31Bus Jpeu |

N

| |eg/®04B8q |
#Cjoo Joou | I_

N
222 228" ||
M ,008 oESI
N ,89 o089

‘4007 J9jusy 81/9L MOd/HLYd |9 9-€IvBS-2eeil—-3 1VSANY

| L , y . ,r
N S TS U TN SN O 60 TS S O SN R OB O O Em e



| {8g/ee.JBeq |
sy3Bua Jupeu| ]

N

| |@) /09480 |

junon Joeu| -]

N
222 '20a "1}

M .19 oESI
N ,9E o8S

fd00og Jajue]

u,///w:_

81/9L

MOd/HLVd 1@ 9-82v@c-2E61—3 LVSANVT



| |eg/90ubaq | ) N, V) \
syjbua Jpeul T, \\\ / ll\. V\ /A /_\ X///

N

~ x |
| 1°0/5euBaq | ,/ ‘ / / ~
juNo) JpBul T / // / r N \ //,// |
Ve

,
. ,\\
N

P03 283 1: 1

M .93 oSV

N ,IE -89

TJ00] J8jua] . Vi /7LL MOJ/HLVd L-¥9EB1-8%8 §-3 LVSANV T



| =

]
| {®g/@9uBe(] | \\\\ b < —
syjBue-] Jpeu| AN r\ y

» |
/
\\\ [
L v !
—~ =
7Y
7/
j\
-~
N 7 !
)
\
| jeg/esdBe( | MM\\ﬂ N

JuUNnog Jpeu|

N

Q23 @231+
M .88 o8%1
N ,0¢ o98

*400] Jejue] el/LL MOY/HLVd cloic-9gi1-3 LVSANVT




G N I P & R I I A B S A O B B B B A B
1

Center Coor.

78/13

PATH/ROW

E-1682-21821-7 B

LANDSAT

_ 2 .
o c o D 0
== § ¢S L
38§ A -
o o = o o 5 o
® ® -— c o c a
© ¥ -= 39- < 3 -
N
O >
P |
\”I/—/\ -
\/{'_\: \\Yr\_/
- ‘i-\/\ N RN
S~ - _ \\ | -
:\ :"ll"'ﬁ\ __\\\\\\
—(*/}k — 0 /\/\Ll\ \‘\
. v ~— == \
\/—h \ T\ \—\/\\\ \
- WYL N N\ “
v ERAVCARRAN Ma M
iiif>/:/’ \ - :iv’-7' \ NN /
S / T K\ ~ /-\\ \
7 N\ NI X\_: L
.\ AR RN
/ \ - \\\ \\\ \\ /
SO o~ /
\7 N \ -
\//\\\ \/ \ N\ N
-l \LN§JC>’ N / \\\\ N
N
NS\ QNS




il B &G N N = D T S D B D B B oE S B B e

| 18q/ea1B8ag | ; \
eyiBue Joeu| / \ _ & \

N1ty N
| |

e /89.uB89 \\ IV‘\ ~\_l_: \/4 j\
unoa s r W\\ /- o

N
20079081 : |
M /29 o009}
N ,91 098

$400] Jejus] vi/8L MOY/H1Vd L-€9S02-89€0E-3 LVSANYT




| |1®g/®988( |
sYyjBus Jaoeu|-]

N

| |®)/°0480Q |

juno) Joeu |

N
200 ‘2201 : |
M .88 ocSI
N ,29 o€8

‘Jd0o0] Jejue]

T h \ | Y
SN N\ \ 1 _A ny
Y\ DI
M N7/
N \\v./ [ A N
=2)/ ANV YT
N L RNV
v/~ . \\ ‘ \\ \E¥\ . mw
!I//\ . / A\\ \ PR
= _\; 72 g — 1
m..z/ ,A \\ _ / j
) , / { \ \\/ \ [/

N / \\\ % 1 \\ \\

\ /\ / \\ ,,\\ Z <
\\\\ NV\\.\\\\_%M =S
| A L
ql/8L MO¥/HLVd L-YvvB2C—-88FI1C—3 LYSANVY

G TN  Ea , £
_ Il BN Il IR I G B T S BN BTN TS B T



il EE & & i N N AN D b BN B B O B B B e

/ / | - | \/\\\L\:_ _\\.
| |eg/e0482q | Vo~ / \\\\ /\\h\\ g /\
syjBue Jpsu|q \ #UI ~ I\I ~_ Ly \
_ - / i y
"
Q h
s Bw D\
5 / < g, , N S N |
| |@g/@8uB9( | | — VAN NQ\ ///\
junog Joau| ] / N . / ~ ——
. ) ..\\I\\ // \ JV: ~VAJIJ / ~
~ s\ — | Ne—
\ - / /// \\
\ - '] —_— T ||\\
. by / > 7 /
\ ™ / s
N / \V\.“/\ A / l~ / \\ -~ ,\/\
oee‘goe il | " \W ~ AR .\\ \\\\1\\_\\
M 192 €9l \ R
N /%€ 029

‘<4003 Jejuej 9l/8L MO¥/HLVd L-2.SB2-63¢PE—-3 LYSANYT



R \ \\A' \\T N
| 189/02380q | \./ \ .\_m\ ¢ ., . ~
syiBue-] Joeu| 4 \\/W \ 1 N ‘.\V\\\\ s
R NI —
E A T AN
—_— / N
7 :\\/ — - N / /
N = -~ —
/\\ / y , _./ o /
N Vo — /\_ﬂ ///
| 18Q/99483( | /\. f.\ ///\ ~ 7, ~ \MI
-] 99.109 \lll ~ \
jUNO] JPeu | J\ \ / : \\.\,\ 7 \\\ \, _\\ — V\
DS Y 2
\ I RN Lr e
/_/\ ) //\:\hn\/hx\ﬁ\
\\ \ |52 mﬁ_\\\\ ,
/ \ \ | — // Y/ _\_/ \ \A |
N \\ L \/.W \\ A« \/_\_ |~ /\
802 208" ) | _ \™>="\ b
M, bE obQl \V B / _/W - / / N\ \ \
N ,28 ol9 = ! </~~~ ./ - _—
"Jo0g Jejueg L1/8L MO¥/HLYd T TE&_N ET LYSANY

{
\

IN BN EE NS D DN BN BN BN BN B B BN IS SR WS ms me .



LANDSAT E-1466-21064~7 02 PATH/ROW 78/18

— sy
| </ _/)’/ S /l‘//
\ 7 /\I:_‘\/ PO
—_ -

- /‘“4/“/ SN

_— - '~ B / ~Z
~ >“<~f — 7 XN T
DTS L2
!11] | / — /% -
K SN T

I/
N
FAGNY A
/ ..
- A(\(%
N\

Center Coor.

68° @47 N

1655° 36’ W

1:1,000, 800
N

| Imear Count

{ Degree/Cell

N

Ltnear Lengths
| Degree/Cel |



| j@Q/2@2J62q |
syjBua Jpau |7

S
=
o
A
A\
N ////\ / —\
S~
| {@q/20uB0q | - ﬂ/ ﬂ —
juNc] Jpaul
f

N \.! _— rf\\
—_
220 008 1| /N,//NML S
~
N .1b o8S
ruoog Jsjueg 61/8,  MOY/HLYd 20 L-BL@12-99% | -3 LVSANYT



)

I I I BN BN BN B B B BN BN = Il BN B = = W =
l:f// —
)
i __GG\@wmeo ,/,\ HW\ L
syijBua] Jpaul] 7/ = J//,
-\
g
o Y AV -
™~ //
/// IIWJIH 7~
~— —n! /\\ \
|
P /\
N N T
\ -
| |1®Q/232B3Qq | /
i} LS \\\
jUNOg JpsU | T by \ / /
/ u. \\
1\ \ ~
- ;! \
~—
~
<
\<
\
~
N ~
PO BBG | -
g —
[L—-16SBc-ivedE—3 1YSANYT

M LS oLS)
N ,28 oLS

. LOOU L@&C@O

@c/8L MOdJ/HLVd




?
:

IHE IS IS D PN Al B A I T By BN Ep EE R D B E .
e :

LANDSAT E-30341-2835693-7 PATH/ROW 78/21 Center Coor.
55° 38’ N
S N 168° 18 W
;; 1:1,000, 008
N —
\l
\
\\7 7
~
\ | \
\\‘ Linear Count
| Degree/Cell

N

Linear Lengths
! Degree/Cell




Il 'l I GE BN Il B B S un A R My An By G B & =

| {®Q/23463q | \
/\/\\/\\//\

syj3bua Jpau)

N

| @0 /22482q | \ I\ \\
1UNo) JD3U | | _— \4

N yd
o]0 Y [ R T
M /€S olV \

N ,vE€ o889
T<doo] J8jus] 11/8L 30&\1%(&. L-29¥61-888 §-3 LVYSANV




~ =_ 1 o S T
| |®@q /22463 | ==\ ..w g \ /\\ ~ / \\M\\ /\ V
iever wmen - yl) VAR
N — e
o~ TN L /ﬁ |
\\u\\u / 7\\\M\/\I\, A\
L, X J o7
\ AR \\/// AN S \
- A \NN// | AN \w\ N \\_/ l\_
N \ \ 7 / s
i Aly, v SN = T
| 129/22482q | /V’ S S AT e
RN AY S \
junog apau| p ’ /u\\/\ \\ Wi\
> N\\ // . /\ \ //K / h _
\ _ 1]\.../ / e \V | /
ANPURSI A G R
|/\ \\\\ /\“ \\ m\\\/ﬁ/wv ) / / /
— — =7~ / —
IFJ\/ e\ / \%w/ ) 4 N
N L.\\PA\MQ\“W_ /M\\__ \\//
\ -~
300 BOC "¢ | \/\\/\\1\ e \\.k:.,
Mo LE oBY T i \{
N .18 089 \ _ \\\H. RL\ /\__\L i
$ 4003 Ja3usg 2i/6L  MOY/HLVd \@ £-02812-€LL)V-3 LVYSONY T

B - 1.
-l N N N G S GE N 3N S a3y BN o D BE B O Tw ..



T~ =T R
| @ /@848 | =\ ="~ /\\\ / \\“V — V
syi1Bus Joau rlﬂ. \ — ‘\ \
43 1 11 :\N\ ; / y / \ /
~ \\\f\\ <_ a
- ﬁn\ \ \ // \\\\ — |
\ ( 7 _u\\ S EV A A
- — \-l ® T
T AN A
| 4 SRS\ AN , Sl
N . = 4 ﬁ / \ . \,,\ \ \\_ /
\{\l_if [ Ve w«\/ .lu Vv \ﬂ\“/:\ \\ l
99 /03J4B80 iy
{120/ al :.IV|V\10 Jﬂ/, \\\ \ ////

juno] ~D3aU | I_

P
-7 W.w\ / /
L
~ \ Y\/\ \ \VVV/ \ _ /
N 7 M“\/.Hﬁ\ s \\“\
32 S NP GEN
eeo‘sesd 1:1 | \\_J\ - \N\:i ,
-~ S =N \\ </
N /9E ob¥i \\ / V = /\\./ 4 ~. 2/21/6L MOU/HLYd @83
N .18 o88 | | 71— “Z— 4, \/1/ | NOILVNVIdX3

T<ooj JajulQ] i/ 21/8L MOd/HLVd 1@ L-@2alc-eLL1-3 LVSANVT



1

LANDSAT E-1773-210828-7 B! PATH/ROW 79/12/72 Center Coor.
EXPLANATION / /II/’\ ' s -"“"'/ | / 68° @1/ N
@ Cu,Pb,Zn,Ag,Au mineral OCCUrTENce ~_ / = v ° ,
A Mo,5n,W mineral occurrence \ //j - T \//\_".. / | S 1497 367 W
O Zn,Pb geochemical anomaly o 1:1,0008,000

\ w0 /\\F\ YA

\ \\/\ ’\l\jr / -._--':(\\ .{ :14—),/\_(-\ ,/\/
[’4.___///' /\(,K \ I/) . ll_/

/\I \\1/\ \ /’ 1 _..// \PI\A\,_//;;«/ !¥, [

iV Y NG 12
RS D Y A

e > AN

—_— /"'/___/7 —

\ \\ //! /1 // 7/”
< — . / /// o= N

, = /S L=2 N

N

Linear Count
{ Degree/Cell

N

Linear Lengths
| Degree/Cell



—— = o - L

! y 477 \
\
| |99 /®eBeq | a o \\\ \f\:\ N
( - .l
syjBue Jpsu) | /N\\ e R N >y M.\_\ 2, \
\...\ | - ) /\-_2 i
\\I 2 \ VA \
g /
\\\ < v
;S iy
| \ ?\\_\ \\\.E._.\:\_/J \_\ ,\\\ \~ &
\ \ i
- — LN A /
u&.. s ] A 7
\\\\ / 4_ __:/l\\\\\ / ./ /
| e /eeJBeq | "z — VJ_\_ a - \ ; ,\
el 77 SR NS}
\~3 Y J _ ~ _ RS
\\\.\I\\\ - / P 7 W\ M\ /
T _\\ - =~ “ A\ 7/ \ / ’ L ~
“Q.\ | ‘/ — / A / -.\
\\\N\v -~ \,.\ S _/ \ \\ ) J\,.
N\ 7 _ S /
IH\\ \ \_p /J —_ | \\\ /\\\J//f\\ I/Iy- \
N T N Ty ATy "y A\
|/ v e 1NN \ Y /
- - _J— —\ v \\ —_.\un\. L\V—’.—\ \ \—\ <
w2 N Dy AL NS
M €1 o29) ! P - /_‘/b/_ v/ vV
N /€39 099 \_ y _\ \._\/\\/_l N
"<Joogj Jejusj el/08 MOY/HLYd i@ L-€€lle-¥8381-3 LVSANVYT



. / 7 - 77 ]
b - LN
| {eQ/@0uBaq | — = / = !\M/W\:_\ /H w
syiBue Joau| ] \_ — ~I \ \\ \ _;. Ve \ _,//[Hkv//\l_“ ..\h\:_um\\l\ \\\
\ \\ / \ ./\l \\\_ \ R Q.N\\ \/\A,\\ \W\\\\.
_ — Z I~ ;. [/, v
i\ /qv/\f | _ < !
— | =T /] > - /
\§ / _,m..; i \~_\\\\\\_\\ /
- ) / -
\\ ﬁ\\_ \“I_.Ih.ll P f/ \_\\ \\
N \K\\_J - IPCTRA A1nz 1 .
N YT r \\ L S
\\ _\ \\\\r P —\\\ / \N P / : \ \\\\\\ \\
PR Y R4 !
| |’Q/eeuBaq | PPN =P = -, 7
4uUNon Jpeu | - \w.\l\ —\ \\,\\Wr _”/vl \R\\
o \\% _\\&_ L.:_l\_/ \\\\\ \\ \ \,\\Wn
\// o m\\\ a yZ «A\TN \W\\\ /
\\ M\\\\\\_\ \\ \\wx\ R\
, A7 \L\\JN / [ ¥ ya?
\Q— _ Y / \ ;- / 11
/ \' % -y
_D«. \7:\ ﬂ_v “ \\\ /\H\\\, =L
N | f /~\\ \ \/\. _ - 7/
/ / \\ v .lh\ -~
oo oeB 1:) \ / ' \\W. .ﬂ _ 7 ARy & ’
M .EY o€9) 5 \\ o 7 S \\//_%\X? _
’ o \\¢ / —~ / i ~
N ,E€€ 099 / ~ 7 ﬁ«\tsc\\\\ (|
*<4o0) Jejue] vi/08 MOd/HLVYd i L-@viic—-vBSI—-3 LVSANVYT

J



hY
N Iy mE A A N Gy B S B o D Sy & Iy EE am e

| |®8g/2@4B80q | P
sYjBus- Jbeu|" N /
~ ! 7
/
/>,
s 1~
-
7 - I
o s
‘—i\/l, ~
-~ A
N Y
| j®eQ/e24Beq | .
juncg Joeu | _ \ _/
/
i—
Py /
N -~ ~
|/w\1/ \\\\_ _/W
!7
N LI_W,AHA___\\\
200 228} ¢ | w Nk
/
M /B89 otSi \\\ \\\\ /
N ¥l o+9 ~ L\l

Tdo0] Jejue] S1/98 MOd/HlVd 18 L-b¥112-9L8I1-1 LYSANVT

e




{ 1@ /994B9q |
syijBue Joeu |

N

__oo\ooLmoo |

Junog Joeu |

ty = [ %
/ _W 7 b‘/
N 1 1 | \ﬂ\ I
/ —_ N i /
2028 ‘233 1:} \ \\\: \ \ NII\\\\ \\/ A\\\ /\ |
M ,P! o991 V\w_ / //W_\\ Mﬁww/v \h \/ =
7/ ] /s 4 [
N .29 028 / KN e ﬁx\_\ﬁ\
‘Joog Jsjueq 81/08 MOY/HLVd @ 9-19112-9.81-3 LVSANVY

-, o _ _



| jeg/eedBeq | / _\
sy3B8ue Jpeu|]

> - ,«

N

| leg/seJiBeq |

JuUNoy Jpeu |

N A

202°220 1t}
M ,€2 o/9 -
N ,I1€ o189

‘<4o0og Jejue] Ll/28 MOU/HLYd Ig L-€3112-84S1-3 LYSANY




| 189 /32.63q | / - \_ - / \
syijbusa apau|q / - ” - /
X< = /
/ ~
s \/\ ' ] \
- n ﬁ/
—_ 7, d _ \ /
— - N fz \ ~— “
7 I ~
/ - \ ,/
A R
N Vo
— \
- \
| |1®80/92463Q | ~ —
1Uuno] Joeu|T] | . \ ~ | < ST~ /
~
A \ v
~N L ~ \\7\
~~ i \ \— /
77
~ T~ L~ ~ A
’ Ho /
/| , N4 ! - \ \: \
:\\m“\\\v / h \\ =2\ /_A \ \ v 4 !
! 4 Pe \ 7
\ / ’ /ﬁﬁ\h \ , /lllww \ L..\ _\\/
N g _ Iy g Z VW NJ 2 VA4 T.l.
, , _ / \e% | - / _\ % ~\/
oog oe0 11 . | 1\ 2)\ : \\ A/ 7 I 293
M /L2 o8SF |\ N R PR ( \ /
N .80 609 W \\ — | . \\\
T<o0] Jejus] 81/28 MOd/HLVd i@ L-B8|1c~9.LS |- 1VSAONVYT



__OO\OOmeQ (

syiBua Jpoau]T

7/
N
| 123/°2482q | _
1UNog JoIU| T
z
;_
N /
-~ \n.l \\s
w;\ / —-
- /3 g
/ . ="
/ ,\\ \, [
N / \ - \\.\ 7 \\ ~
Q&G\&&&\—uw . = =~ _— / L 4 I' —
\
M ,2€ B8 ~dﬁ cu I uﬁ.,\ \_ m;ﬁl /
- ) / =~ \
N ,8€ o8 _ | -
088 YA D, D
1@ g-g12i2-9121-3 LYSANVYT

©d00) JP3Ud) 6 —\&m

MOd/H1Vvd



| 1®p/834B89q | ~
syjBus ] Jpau) \fl!lll

N

| 1®3/23403Q |

juncg JR3u |

N
003 323 11
M 1S o@d3l
N ,€8 o.S

Fd00] J97UR] 22/d8 ZOM\IP<& L—-S@l 1c-£52PE—-3 LVYSANY

N T NN O Sy Th GE N G AN NE e Wl O S o BN W =s



| |@3/234B83aqg |
syiBua] dpau

e RSN Liem N

AN
N — ,
| {3]/2948e(q | \\\\\\ /

] / * — AN
: juUNno] Jodu| T \ ~ < /V
) . N
_ N
=N N
_ XN
. 7 /
=
N .
N ////////
N . e
G022 202 "1 : | ~ ™
M /€l ol9l
N .@b Omm ™~

T400] J483uUsy ic/88 MOY/HLVd L-1111c-£S2ae—-3 LVSANY]



| |@9 /22489 |
. sYjibBbua apsu|

N

__@O\mOLmoc 1

3UNO7 JD3U ]

N
2oa 288"} ¢ |
M o.bb oBSI |, \
N .81 88 ) //u/\ mw\ | /
"J00g 493Ul 11718 MO¥/H1Yd 10 L-BE}I2-SLL1-3 LVSANY

&
M - W N N TUE O on TN G SN N Ex v en-am Ou N = R



t

3 / [ -
3 —~ A /
? \ /, —
| |@eg/e9J48eg | “. -~ = /) —d_ . — _ \ / /
sy3Bue ] aoau) — / / \§ ; \// P
| | ” AN /
\N.’ /_'/\ P \\\ _ _ | /

N Y= ./ ~ |
ISy \dn (] ,M &//
| |eg/@eaBeq | /-/_ r /\\\_\_., # _d = ﬁ\ / \ : “/
juUnoyg Joeul ] \ | _\/— * // A N\ ,
SO~ WA\ “)
ol ::,,_ 7 ANV ////
\\ﬂ PR \/\ b/ \Z \/ —
A TN TN | N
R AR~V
200 ‘003 1 : | \ ﬂ/ \ - 7 ....1.\\\\ 4
M b2 oE9) N \\ . \\_ \ - />
N ;81 o89 N\ /\ ! 7 4 |

"4o0jg Je3jus] cl/2es MOJ/H1Vd 13 L-€¥212-96S1-3 LYSANVYT



| j®@y/994Beqg |
syiBua Jdoeuy

__@O\OGLOGQ |

juUNCy] JoBu|T

N
202208 t: |
M .20 5SS)
N ,IS 099

400 Jejue)

7~
\\\ / ‘1 / / ¥
e : / \ﬁ\::\ /
.._ -~ / _\C Ny
/.ll. / o —— /
\\\/ \ - 5 I
/ 1
N L _
W: / // \\\\I\ il
= / \ |
/ [ \ _—/ﬂ
il _\/\\/- _
\ A _
— v
/ | A / /? w
g el e
//_ \_ \ ‘..\ / = /\/
2$/\ | \ \ M '
= ;7 \/ 4\__ N \,I\, o
—-— ) _f =~
// / \ / , /& ~
) O~ Y _/;Z,/
/ /L | _
RS TR // /) /! N —
/ / ' ! —
\ / \ V\ \ \ |
L £1/28  MOM/HLVd '8 L-0S212-96G |3 LYSANYT

-+




.__wO\mmgme |
syiBua dJdpbau ()

N

__oo\womeo |
jUnog Joeu| T

N

P02 °P2B° )¢ |
M ., PE o951

N ;€1 589

" Jooq Jejuen

7 77 7 EAYE
o T / w\fz \ 3/
% , / N\
/ Aﬂ _ MN. N
_// /\Hsl \ ///“.\\\\\M.,
\ N \“\ \ ~ _ Mmmw_\\\
e _7 T \\\%V |\\N\\
// ;f,/, \\/ A
\\\ \A\\\.
B \A\\\ /13
IQHHW\ #%w\ﬂﬁ.\ \V\
VA oL
N B, Y
[— Tlm\/ — \fil\/
I~
;07 \\
/ \\\ _ 7/
) \/I /
l,,\¥\\_\\_ v
[ 7 N
\ 7 \M/\,\:
b1/28 MO¥/HLYd (~EL812-26Y¥12~3 LYSANYT



e R

| \\
| |®n/e248aq | ' I N /

syj3BbusT} Jpeu) ] 2

/
\ v
— _ , N
oy N
i/ ;

| 199/92483q | B | -
JUNOy JP3dU| | | \\ : /\Il . \.M/ IM\
_\_ \\ \\\ \ W a// .//// I
— 1.~ ~F L, A,
— \ S (VT \
\M = ~\\ / f\///w \
/ — ~
N N \ [ ~ 7
200 "G00 ) : | \ \\ W /...l\
N /L1 obQ Y. AN
T&00]j Jejue] Sl/es MOd/HLVd 1B L-19212-8.S1-3 LYSANVT



i, ~ > d
| 1o/ uleq | \\nM\ _ N \\ \ / \ ¥ \
sypBus uowul ] V/u / f/nuw\ / MM// / // ~
/\V <~ \ /
7/ ~

N = \V/ //\/.I\l.

\ \/
| |®g/oeaB8q | Il\\.\ /, \ . // \

JUMoy)  Jowu ] ]

/
N
o\ )
\/I/l \
\\\ / -~ /
N = = —
Bog gaa 1| \ — / [ A >
~ =
N ,Sb 29 | \ NS
© AV / ﬂ/w/\
© Jooy Jejuey . 91/29 MOM/HLYJ 20 [-bleta-8121-3

LYSANY



| @) /@34B83aq | Nhﬂ - / _
—

sq6B JDoBu
yiybuan 171 \ .\Io /\/ ﬁ

Z ~—
| |eg/e0uBsq | | — o I \\

jUNog Joeu | \\ |
A G /

— _
U .\/ P
1 Z ) 4 \

\ -
v/ i “
%//\ /
asa\aaa;z: \__/ . xl.\ /A /

M .Sl o291 !/\ ///\ . . rn_ /5

N ,E€ 519

\

\

/

‘(’\

/
WA

TJde0g Jejus] L1/28 MO¥/H1vd 1@ L-B(212-8L81-3 LVSANVT



\ ™~
©/29.u8e
123/ a i / \
syijBue upoeu|] | /

A TR
7/ \ v =
, \
/\ A
/
N - \
/ T
| |®g/9948e(q | \ \
junog Joeu| — \
|
I\ -

\
7
\
N \\ ~A_/
2232 ‘233 1+ | T
M /81 ol9l _ - -
N ,1l| o889 -

TJ4o0] Jejue] 8l/¢28 MNOJ/HLYd I8 9-2/,212-8.LS1-3 LYSANY



| |1®g/92480(q | |
- 8YijBus” Joeu|

=z

| 18g/®9Beq |
&CJOO Nie]- V]| l_

N

003 200 1)
M ,90 o£91
N ,8| o069

*doog Jejuey i1/¢€8 MOY/HLVd L-EEBIc-SB62I2-3 LYSANV




/\\\ 7 . - ~ N \H /
11907594800 | I\ <\ . - _
. Joou | I ~¢ .
ey3Bus g 3 /\_, / ﬂ /I \ \ _ _ /\\// 41
N _ ;
A \_ /N ~— ]/ a P \\ \//\///
/ / — I// A ,P/ \V4 N_ ~
/4\ \ -~ = \ -
/ ~_ g
//7 Y erl | B IRA “\\\
f / \ \ \\\\\,_ / / \\ \\MM/ //\\
| j@Q/90J82(Q | \__ | | - \ ﬂ \ //\
YN0 Joau| _ /\ /_ / _ //./// /N\\\ _/ \ —s_\/
\ ~ \
I\J / \ //r\\ | A/,_ \ .
- N \\ |
) VIO v S i / N
~
~ 1 / \ N /\ _ ﬂ/ \_ , \\
000 ‘BB 1: | \\ / / | _\I / _\i /
: / .
M .80 ,99} / & y ,
N /91 589 7 ARV s NN SN

- - VSANVT
"doeg Jejueg cl/v8 MOY/HLVd 2@ 8-2c9tic-u89 -3 1vSd



LANDSAT E-1680-21364-5 02 PATH/ROW 84/13 Center Coor.
) N T g BN ~_ 66° 57/ N
by — : ( / N \ {57° 467 W
I< PN w\/,\ \‘*-\\\\L_ 111,000, 000
\ a e A A N
R \ \ 7/ X -y
NV Y vy
/s, Ntnr )y ya
Y72 N / =
/! ~ / / ""\
\ | P~ < -/ | \/\
NS ~ 2
\ 1 7/ S U U N N
’ \\\\/ / /7 / N N \\
v / / '« [— \/ AN :k Linear Count
~— \ \ / / ’”‘. \ | Degree/Cel i
% A \/I ~ 7 :-—I"‘\
I~~~ AN ////////f’z_-'?:\ N
NV~ T / /
/ / / 1% | 7" . N
/ -~ /- 1
SN/ ARV AN SVAY
[// /-7 /_7 ---—-/)l ~ e
~ N ~ \// (7
- \\ N Linear Langths
~ \/ 5\4 ! ! Degree/Cel |
/ \ 7 ] 7




Center Coor.

84/14

PATH/ROW

E-21484-21180-7

LANDSAT

66° 13’ N

o
— _c —
-y — -d —
Q cC o o 0
x @ 3 O c O
Q 0~ o <
o S s 4 ol
N B 5 5 5 &
o ~  Z ) = g 2
0 - cC A C o
0z O - 3
_—
N N\/ ~
\\ 7 ~ \\\
N N > U aiie
- T ANy L
\ d \ NI y | Y / \J Iy / Van
I\J %: W:QL\_ \ é;/§b/”1“’\ !
= \._ h \ TSI XL \\\\ / >/ DN | ’//—J /
RN VIR NS I { / =~ e 7\
\\ .\’R -~ N\ o S\iml A\ /i L/ {1’ | /‘7 / / j<
Nl = =N R s RN i i 0
DT AN >~<///l LNy, AT ~
_ = - ~= ~ [
ISR T U N W\ VL‘S-,\\” N
NN - N N A AU
S A =T < =M
~ \ N U ~y VRN T—
~ A} — 7
ST R T T A o N Ve
| ~N < - Mo N\
AN -~ \\\ N\ \ Q N\ — N
NN Q\Qr N - ‘—‘%/\' N
1\[ N ” \‘3_\\3\\ N
;\_" N _—
*\Ej NN s _ N o
‘L\ - \ = -~ N =~ - \\
~ N NG ~\
\\ - /] ~ \ \\’ \ —~
~ - / IM/  \
\
—_— T~ o —
:.:—- \ﬁ'—'\—“_— // \
— \ - <
— ~~ - 7 \i\
~ ~_— —_ N
—_— — \\




| \. =, —
17 — =
\\/ \II L \\/
| 123/°2483Q | : \/ WS>~ o
sy3Bus] Jo3U| \\l 77Y .“\ ,// _—
VI R A B V' N
— \ \/ N\
/ /_ AT /A
V\ ~ === /_ Yy
~ =\ g S
AN R
\M “al. .m /\/.” ~ \,//
AN 12
2527 s
N \\Wvuluy/i T\l\ !
N / ..Wl\!\\um\ I
| 1@y /3®4Baqg | /\.li\ 2 ;= . / \K_
/V N7 NS

N NV /zw /!H\\”l\ it
pOa 380 )¢ “m\mm\r.wv )AL -

)
/'/ .~ - \\“\“. y\ \f\l.ll
M LY ngn _ 1\ ~ /¢\r\ _MI \c-c\w —_— \ .
N ,€S o€9
400g Je3juey GI/b8  MOY/HLVd L-EB112-bBb 12-1 LYSANY



E-21494-21185-7 PATH/ROW 84/16 Center Coor.

LANDSAT

N
W

62° 33~

162° 21’

: ) ,000, 80P

Linear Count

Degree/Cel |l

|

Linear Lengths

Degree/Cel |

1

i




[ |®Q/eeuBeq |
syijBue Joeu|q

N

| _OO\OOLDOQ !
juno) Joeu |-

N
BP2° 230 )|
M L2 oS|I
N ,IE oIS

MO0 JOjuUe])

/ "\
—
SN ~
/N
) )
~ - -
//
P ///W/o/ N \\
.\/
/ \\
| \ -
/. \ 7
by
LV/¥8 MOY/HLYd 20 L- _mm,u 8@/ 1-3 LYSANY




| |®@p/eeJBeq |
syiBue Joeu |

N

| |®D/@0J480q |
juNo] Jo8u| -]

/\WMWQW“V
/ v/
N _{
220080 || | _
M .88 obOl 7
N .80 o29

‘4003 Jejusy 8l/v8 MO¥/HLVd ig 8—~-i1ieic-86i12c-3 1VSANYT



H_ o\ e U |
| |leg/ea4Beqg | \ ~ / / \\__ | 7/ /»/\\
syjBue-] upou| ] / ! -~ | I _.\ ‘\\/C\
/ N~ \\ /17— s
/ y, / \\ \\\ / ol
VL i/ ) {70
/// / el _ \\ / y | 1, _ { \\\
(Y ) / d - [ \_\\ /
| - /
/ 1/ s { 1/ oy 2 o0 | \\ ViV \
—er oy oy, 4 \\\\ | \ i _
o NN 7, S I !
N A P P RN Y \ AN
ESURTART U S Y1, _ /)
) Ay - \\T 4 \\\\\ \\__\ (RN
[ 12g/@2488Q | 2 y Zony
juUnog Jpeu (-] / ’ 4 \\\\\ \ﬁ \WM\\\\\\ \\\\\\ _ Av\ / / /
e /AN\\/ -~ ‘_\\\\ Ve \\ \ _— /
A sy ;-
JIN ) A TJ
NN 7 / |
™~ / 7
7 /\/, p / g ) \\
/ / -
/ N
N N /
7/
002 300" | | 4
M ,62 095}
N ,S€ o69 /

‘400 Jejusy - bi/S8 MOY/HLYd (L-S6108c-v/.8 S-3 LVYSANVT]



| |®g /99180 |
syiBue ] Joeu)

N

| |8y /e0dB0q |

uNog JovuIl T

N
000 ‘908 |- |
M .2l o991
N .¥8 o@9

*J400] Jojue)

/
V/“J“W,\ P\
\ /

~N

2 7/

81/G8

ROY/HIVd

L-v¥2C@2—-9G8 S—-3

LVSANYT




/, .
/ .
/\ WY
| feg/e0Beq | A e /IJL__ ,
syiBusT Josu |} y Ve P
- < g
- ;0\
/
/7 / -
/ll \\ / . \\\\/
N \ / e / /
_ \\ ,\\\\V.. \\_ /\\\\ \\ sy
| |20 /@948 | o \ \ N\ 4 _ / \\ b \\
jUNOg Jpeu | - \: \ _ /\\\ _ N , llx_\ /\\ ﬂ\ y;
\M ~, 7/ P -
AN AN / ey -
AR \ PR * \ =/~ 1\
' N — 7. ;_zl,\ 2N IS [ ]
\ N/ ~ 7/ R S - I~
/ il T~ >
, /7 . If.l \/~: | / - l:_
\\\ 0 mhl, T ,,/n ~ 7l ~ =
N s/ / \\_ ,//\/ | /I\/ﬁh/ | 2= ; V0~
“A /s N\ pn | \ 7 l_ 711 TN
GO0 903 "1 : | AR 7 _ </ “\L T~ oy
M ,9€ o09| \n\L\ > ! _ _~ | \\,\1_ > N, T 7\ N
+8% o _\ \// “v\ / _ \.// \ AN 4 _\ WIZ/
N .00 oL9 AN A L T L S VA
1 -d00] Jejue(j E1/98 MO¥/HLYd 18 L—-18¥12-28S1-3 1VSAONYT



I N
B 7 \\\\\\ \\_\\/W‘\ /
. _ A AN}
\ \ 7 =~ b
A /g |
N W
sy3jBue] Joeu | _ _ N_ \\\\\L ) \ 7 \\/
| — ~ RR\7,
;" \ J_/\Kl\\:AM ~ V\
/ /4 ls 3 ,
/ - 7 )
1 | \\l‘ll/.l / - N y
\\/ ~ - ~ / \
| A L // /, N ¥
S e S\
S ANEWRNT LEANPAN
g ! . Ve /1 ~.\~2_/ \\\ ﬂﬂ.,rz/
\_ \\\\\ \ \\sw / 1 It ﬂ ] \
7/ ) /1 / [ S X
12075 | = AT A yo L] \
e i“ i, /) v , N
/ \, ,/l - hT ~|\.\\,\ 7
/ A
A A N -
\\\_~\\ \\\_ \V\ I \\\\QII L u/\\.\\\\\\/
7
\m-: \\lh—\/“ﬂ\ - | .I\M \\ -_ g \ IW , \“\\\
Ji= / / I A P )
| _V. I - Y/ L " =/
% Ne~ /12 1y 4 o = v
/IR b 1 z ,
N 1 ;t@\ _v~ [\ /. o ) /-
\Nn‘ 1/ Jl\.l..\. \ IR _T . “ _
P20 ‘208 "1 : | r\\ W :?~ \\,
oA e Gy )
A /8l o029 oy NS =, _ .\ -
N ,2l 098 VA2
‘- Jo0] J9jue] : #1/98 MOd/HLYd

L-@¥112-9€112-3 1VSANVT



__GO\OGLGOQ }
syiBue upbeu]T]

N
FLLYLIECLI N
'3unog Joeu]
i N\
/
N
\M / I'7/ ,,
o - TNy, S ~\ L ~/
000 228"\ - | ! N WA X
M .89 o£9] AT A WA
N ,+8 o+ WA /=N, ARy AN
*400) Jejue] Gi/98  MO¥/HLVd 9-14212-85L 2-3 LYSANY

leI I O TS Ay Iy S T E N BN B D G B O BN EE



‘nll S BN &N T B GE &2 Il Il B I A TR O B D By S

| | @) /evuBeq |
8y38ue-] Joeu ||

N \

| (@] /o0 uB0g |
juNoy Jpeu |-

N
Qo0 ‘223 )|
M /(2 099!
"N ,€9 o289

" 400] Jejue] g1/98 MO¥/HLYd L-EB82BC-L98 9-3 LYSANVT]




__OD\OGLOOQ |
sy3Bue] Joeu|-

N

| jeg/@e4BeQq |

junog Jpeu |’

N
goe '228° 1)
M .00 099!
N ,2€ o8

- 400 J8juey

/

/

L1/98

MO¥/HLVd

I@ 9-€2vie-e8le—3

LVSANY1




‘-I.Illllllllllllllll

_ ~ - -
__mQ\QwLOUO | J/ / \ \\ \ /\\ / /\I\ \ AN P
VAN ooy e
syiBus-] upau|q . N \ ! N\ / / . / \.\/
~ ! / _ =< \\ |7 7
N AR SN
Ve \ — \ \M\Ill.. /“ _/
\/ \_ \ / f/
— / - g
N N \/
) / \ — - 7/
| |19 /®®8eq | . o \ > \/ /_/\v_ \\\, | ~
JUNO] JDOU | A \ / / N / /1_,\\ )
_ _ X \/_ ,\ ) LNy \
Y /Y - / \ Fo
/ I\ VR S
/ | 1 _ VT "/
\\ \\ \ \ \ ! \\\ ~ ;
|/ ' g, ;L
\.\\\ 4 \ / -
200 200 1| /| \ ~, - / \ / \
M ,28 65l / / / . - g
N /b2 69 , SRS O

Tdeo] Jejus] V1/L8 MOd/HLVd lg L-19b12-591c—-3 LVSANY'T



87/12

:PATH/ROW

E-21497-21363-7

LANDSAT

Center Co_or .

67° 62’ N

®
@ = g
= 3 538 3
S) 0 N 0 N
5 S 3 33
5 g ; b ; &
T Z co c e
- - 4 - 0 -
\ < —
St S ey s
— — T 7 =\ \ R\
\ ;\\_}\ \\\L/ Nl /
0 S AN \ T .
AN — ~ - X
/ 1= \\ /]
~ NLNEGTAN N
\\\ // \ / - \ \l}ﬂ““\/ >: // \ ! N
— -_— - \\\ \/\ \\,\ \\ ’\\\rl/\/ r‘ \\/
T T AT
= ANLE- :Q#rm\, AN
— - - NN NV RN — ~—
~ \ —_ N\ P -
R NN RN [T - <] ~2
e G N e A
- - ~ ~ \l -
—— e \ ~ A \_L/\ — =
/,/ ! /'«’\ \‘\ N -== 7 _
/ / ""\/ | & ! AN S
—— . - ‘ -
o - M\" ’-/I< \\\/\J ~ EH\
/\/ \\\ — -~ 1\\ ‘\\-—\K\&‘/
=~ /v =/ =
| 1 —— N I —
/ — ~
/ lﬁl -_— —_—N _—
RN U e
N /;\"”(
WO IR - Ty [l
. \ /_...-- \ -1 —7 T >~ j
—— //




- \\\ i
| |83 /@0uBeq | / J \ <
syjBus Jpeu | \\ // \\ I v
!
/
z .
| g \ \
| jley/@ed4B88(q | _ \
JUNOg JooBu | -~ \\\\\\\\\ ~ J
a _ — # / ™~
\\\\\ e ~
/
- d
N
Poo 200" | ; | \ _ - /
M /9% 5191 \ ™~ ™
N /b1 o868 /b /

"Joog Jejuej 1 1/88 MOY¥/HLYd - - L-28Sicd—-2L\ee-3 1VYSANY



—
| 1o /e9J18e] | —
s43jBue ubeu| \\ /
. \
_
_
N
N
| leg/eeuBeq |
juNo Jp®eu|T]
~ -
/ \L.\/\QI\
Vi S
7 / ,
t \ - -
_ ] /
N _ . | \\V\
P22 0B || R g _—
M st oE9! ~ 1= L - \.\% A
N ,8S9 499 \- “\N N N~ ~- ’ YW .U_\\z/

T+d00] Jejuegy £l/88 MOd/HLVd L-€92|2-v68 Z-3 LYSANVYT



€
N B & B Bl ' D A &N I BN BN G T a2 BN B o e
&

[

B < /
| 129/°048eq | 07~ A
syifBue upau | 1
1 A~T %
- \ «Q i _ /
H\_\\\\_ﬁ ) QK\ |
=N ATF 7 / Ty
~3 % | Iy
i 4o " | \f
; -7 ~ I
/\\\Ax\ N
\\ ¥4 / ~
N /, "lﬂ\l\ ~ _ \\\\_ /——/
V4 _ NN
7 N~ / ’ I \i
| 1eg/eeuB8q | \~ N - ‘ A
uno <JDOuU
- e
\/L/I \.\:\\\\ ' -7 \\
P A LR
. NTNS e D)
!
” ﬁl_\:\d\\ _Ar\\ P A
£2, / _,.\ \\\ \\I\\,\\“ A).\ ,\ \\ /
N ) P A
2 : \AN vl vy o~ !
000 200 ° | | 7 Coo Ve e
M .21 oSOl ! /XL

N /91 599
T<4003 Jejus) ¥1/88 MO3/HLVd L-Bv912-19E0E-3 . LVSANVT



| |®g/o9aB8eg |
syjBue] Joeu |
s/
\ :;_i
/ L / A,
\\\\\ \\.\ \\\
N ’ | \ \ / s
/ LoN 7
‘ ! \ / ) s \\ ﬂ_ py e
| |®) /90489 | \ / / / /7 - \\ / \/ BN
juUnog Joeu | / \ - — [ //J P

% _ s p o

. C = /

A —\ | -
/ s\ I 7 -
L v, _ 7 \N 7 N
/ , \\l / /
—/\ / /\\ g \
\\ \/\ /\ \ J / / /7
N N7 S \ -
eoe P2 ‘) | \\\ N g _
M .89 oE8!| \
N /L] o89 \
T <4003 Jejue] cl/e8 MOY/HLVd 18 L-b1B2c—-11L1-3 LYSANV

f
I T = S BN N U U TS B B B U A U D B B =



B A N I B I B BN D B BED D B D S B BN e

| |29 /09480q |
syi8ue Jbeu (7

N
T
| |99 /e®uBeq | o
\*CJOO LU@C_I— La I*\./V .
v o = s
_.f\\lly b4 iy
: =
- = \ flﬂ IIA__I\;P/
A_Awu.\ - = _—y
~// - = V
/7
_f/ / 7 7// ._ ! LrM /
X/ Ry Vo N
N 2y SV AN
soegoa’ it ||Vl TyE LN
M b0 o891 \Nm\ N S SV S
N ,¥l 599

T-00] Jejue) vi/06 MOJ¥/HLVd L-+€912-00312-3 LVSANVYT



| |®Q/e®JBeq |
syi18ue-] Joeu |

N

| |8 /e®u8eq |
IUNO] Joeu| ]

ﬁg Au / /&\\ / \ N\
N - = \ I_ - \ /
000 028" 11 | ="y, \/ oo,
M .99 oBL} <
N ,#9 28 | ¢
+ 4009 Jejueg 91/86  MON/HLVd \0 L-$6822-v891~3  LVSONVT

e N B N IE O BN B B BN EE Eam



|
IHE T BN BN I B T B S B B B B B B B B &G =

| |®@) /@0 aBeq |
syiBue | Joeu )]

N
| |l®g/@euBeq | o
\, Mot!
JCJOQ LUOC—I_ \ — _-_ i ,
|
AR AT
S
t /7 /7 -~ y
\ / \‘\ \ ’ _A _
[ / -
’ \\\W / d >
/ _ \\_ \
N , /_/ 7 —\
A 7
¢ e 7 7/
Q00 ‘00011 | 5 - ~ .
Mgk a9l |, -\ A
N ,S0 -89 7 V s

" Joo) Jejue) AVAL:; MOY/HLYVd ~° (-1v¥902-92¢8 S-3 LVSANV



