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Figures

figure 1. Geology of the Carlin trend and location map of the study
areas.

figure 2. Sketches showing remnant folds and symmetry preserved
inside zones of intense deformation in clast-in-matrix rock.

figure 3. Mechanisms of formation of clast-in-matrix rock.

figure 4. Summary of linear structural features in the Beowawe turnoff
area.

figure 5. Summary of linear structural features in the Vivian Station
area.

figure 6. Longitudinal projected section sketch of Carlin Canyon area.

figure 7. Sketch map of faulted outcrop, Carlin Canyon area.

figure 8. Summary of linear structural features in the Carlin Canyon
area.

figure 9. Structural domain map of the Carlin trend, based on fold
axes.

Plates
plate 1. Sketch map of Road Cut at Beowawe turnoff
plate 2. Sketch map of Railroad Cuts at Vivian Station

Appendices

Appendix I. - Bedding attitudes and structural linear features from
Beowawe turnoff area (pl. 1).

Appendix II. - Bedding attitudes, foliations, and structural linear
features from Vivian Station (pl. 2).

Appendix III. - Bedding attitudes and structural linear features from
Carlin Canyon area (figs. 6-8).
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Abstract

Several outcrops of deformed allochthonous and para-
autochthonous Paleozoic sedimentary rocks along Interstate Highway I-
80 in the southern Carlin trend were studied to characterize local
structures and to compare the geometry in these outcrops to regional
structural patterns elsewhere in the Carlin trend area. The outcrop
locations are at: (1) Beowawe turnoff, west of the city of Carlin, (2)
Vivian Station, in the city of Carlin, and (3) in Carlin Canyon, east of the
city of Carlin. These three study areas represent examples of different
structural settings from west to east across the Carlin trend. The above
outcrops represent, respectively, Ordovician-Devonian strata of the
Roberts Mountains allochthon, the Ordovician-Devonian para-
autochthonous miogeosynclinal assemblage, and the Mississippian-
Permian overlap assemblage. Many deformed rocks in the upper plate
of the Roberts Mountains allochthon near the Carlin trend are
mélange-like in character.

Data from detailed outcrop studies were coupled with previously
collected structural data across the Carlin trend. Fold analysis of these
combined data define two structural domains: Domain I, an area of NE
-SW-trending, shallow-plunging fold axes, mostly outside the Carlin
trend and in the allochthonous rocks; and Domain II, a relatively
narrow, NW-trending zone, which contains NW-SE-trending, shallow-
plunging fold axes, that is roughly coincident with the Carlin trend.

iii



Introduction

Generally accepted reconstructions of the tectonic history of the
region around Carlin, Nev., suggest that early and middle Paleozoic,
deep-water sedimentary and igneous rocks were thrust eastward
approximately 75 to 200 km during the Late Devonian to Early
Mississippian Antler orogeny. These rocks compose the Roberts
Mountains allochthon, which lies upon coeval shallow-water rocks of
the continental platform (fig. 1). The two packages of rocks, the upper
and lower plates, are separated by the Roberts Mountains thrust
(Roberts and others, 1958). Emplacement of the allochthon produced
a topographic high, which shed sediments, that constitute the overlap
assemblage of rocks, to the east and west in the late Paleozoic
(Roberts, 1960; Madrid and others, 1992). Other reconstructions of
the tectonic history suggest: (1) Early Triassic emplacement of the
Roberts Mountains allochthon (Ketner and Alpha, 1992; Ketner and
others, 1993); (2) significant tectonism in the region during the late
Jurassic Elko orogeny; (3) the Cretaceous to early Tertiary Sevier
orogeny, and; (4) large-scale extensional detachment faulting in the
late Eocene to early Oligocene (Thorman and others, 1991a, b).

The gold deposits within the Carlin trend are aligned along a
northwest-trending belt (Roberts, 1960, 1966; Thorman and
Christensen, 1991), but definitive geologic parameters have not been
shown to account for this alignment. Previous workers in the Carlin
trend (Evans and Theodore, 1978) have documented fold axes in the
region of the Carlin trend, which plunge at low angles to the NE and
SW. This orientation is consistent with orientations documented by
Oldow (1984) who noted a relative consistency to deformation
symmetry within the Roberts Mountains allochthon and attributed this
symmetry to movement and emplacement of the allochthon. However,
fold axes within the trend, particularly near mineralized areas, plunge
at shallow angles to the NW (Madrid, 1987; Madrid and Bagby, 1986;
Volk and Zimmerman, 1991). The NW-trending fold axes were
postulated by Evans and Theodore (1978) to be due to Jurassic
tectonism, which is compatible with the timing of other tectonic
events proposed by Ketner and Smith (1982), Ketner (1987) and
Thorman and others (1991b) in northeastern Nevada.

Fold analysis in the area of the Carlin trend by Peters (1996)
confirmed the definition of two structural domains: Domain I, an area
of NE-SW-trending, shallow-plunging fold axes; and Domain II, a
narrow, NW-trending zone that closely coincides with alignment of
mines and prospects and exposed lower plate rocks, which contains
NW-SE-trending, shallow-plunging fold axes. These two domains have
a structural grain that is relatively consistent throughout the Carlin
trend area.
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Appendix I—Bedding attitudes and structural linear features
from Beowawe turnoff (pl. 1)

450 750 E

2150 750 W
1. Beowawe turnoff 95.0 440 S
Total bedding attitudes 750 550 E

200.0 300 W
2000 260 W 340.0 600 E
2050 400 W 350 900 E
3300 200 E 2050 580 W
188.0 36.0 W 1850 380 W
180.0 40.0 W 205.0 200 W
3180 80 N
1200 480 W
1730 230 W 3. Beowawe turnoff

40 370 E folds in chert on

150.0 20.0 W west side of sketch
930 550 W
173.0 150 W 205.0 450 W
850 23.0 S 450 750 E
80.0 23.0 S 95.0 440 S
190.0 19.0 W 2150 750 W
168.0 250 W 75.0 550 E
2250 220 N 2000 300 W
2600 520 N 340.0 600 E
90.0 40.0 W 350 900 E
2300 110 N 2050 580 W
1950 300 N 1850 380 W
260.0 650 N 205.0 200 W
2000 80.0 N
2400 250 N
100.0 30.0 S 4. Beowawe turnoff
2050 450 W center of sketch
450 750 E bedding attitudes
2150 750 W
950 440 S 2400 290 W
750 550 E 2100 250 W
200.0 300 W 205.0 20 W
3400 60.0 E 180.0 190 W
350 900 E 80.0 300 S
205.0 580 W 130.0 80 S
185.0 38.0 W 70 300 E
205.0 200 W 2450 280 N

2550 250 N

240.0 400 N
2. Beowawe turnoff 1250 100 S
west side of sketch 220.0 20.0 N
bedding attitudes 40.0 350 S

50 100 S

1900 190 W 195.0 320 W
168.0 250 W 200 140 E
2250 220 N 750 220 S
260.0 520 N 143.0 230 S
90.0 400 W
2300 110 N
1950 300 N 5. Beowawe turnoff
2600 650 N east side of sketch
200.0 80.0 N bedding attitudes
2400 250 N
100.0 300 S 2400 290 W
2050 450 W 2100 250 W
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205.0 20 W
180.0 19.0 W 6. Beowawe turnoff
80.0 300 S linear features
130.0 8.0 S (number keyed to boxes in stereonet,
7.0 300 E fig. 2)
2450 280 N
2550 250 N 1. 229.0 14.0 Fold axis west side of sketch
2400 400 N 2.229.0 3.0 Fold axis center of sketch
125.0 10.0 S 3.204.0 12.0 Fold axis east side of sketch
2200 200 N 4. 227.0 14.0 Fold axis total sketch
40.0 350 S 5.219.0 18.0 Fold axis in chert folds
50 100 S 6. 227.0 17.0 Fold axis west and center of
1950 320 W sketch
20.0 140 E 7. 220.0 30.0 lineation
750 220 S 8. 200.0 30.0 lineation
1430 230 S 9. 185.0 10.0 lineation
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Appendix II—Bedding attitudes, foliations,

and

structural

linear features from Vivian Station (pl. 2)

1. Vivian Station

poles

combination of areas A to N

142.0
142.0
142.0
142.0
315.0
325.0
345.0
175.0
300.0
150.0
210.0
70.0
120.0
120.0
350.0
160.0
230.0
320.0
350.0
3100
150.0
262.0
260.0
170.0
100.0
180.0
150.0
140.0
210.0
210.0
130.0
90.0
110.0
225.0
210.0
130.0
90.0
110.0
225.0
175.0
170.0
260.0
140.0
140.0
140.0
140.0
0.0
10.0
205.0
205.0
135.0
195.0
165.0

to bedding

60.0
40.0
65.0
80.0
80.0
65.0
76.0
75.0
55.0
80.0
40.0
30.0
10.0
60.0
83.0
76.0
30.0
40.0
85.0
45.0
58.0
42.0
55.0
55.0
15.0
40.0
80.0
70.0
70.0
35.0
50.0
30.0
30.0
21.0
35.0
50.0
30.0
30.0
21.0
25.0
60.0
20.0
40.0
60.0
50.0
60.0
20.0
900 E
30.0
30.0
40.0
85.0
60.0

MEEEEELLEVVELEVUELZVELELEZZENNNLEMLEEmMEEMEUMBELE L

E€L€€E
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130.0
350.0
165.0
180.0
265.0

90.0
150.0
142.0
142.0
142.0
142.0
315.0
325.0
330.0
155.0
340.0
180.0
290.0
245.0
140.0
145.0

90.0 X
20.0 E
15.0
60.0
35.0
0.0
50.0
60.0
40.0
65.0
80.0
80.0
65.0
50.0
20.0
30.0
65.0
45.0
10.0
45.0
80.0

fEgrgM MMM gE€EE

2. Area A

142.0
142.0
142.0
142.0
315.0
325.0

60.0
40.0
65.0
80.0
80.0
65.0

mHEgL€€ <

3. Area B

345.0
175.0
300.0
150.0

76.0
75.0
55.0
80.0

gmgm

4. Area C

210.0
70.0

40.0
30.0

m €

5. Area D

120.0
120.0
350.0
160.0

10.0
60.0
83.0
76.0

£WEE

6. Area E



230.0 300 W 1650 150 W
3200 400 E
3500 850 E
3100 450 E 13. Area L
1500 58.0 W
262.0 420 N 180.0 60.0 W
2650 350 W
900 00 W
7. Area F 150.0 500 W
2600 550 N
170.0 55.0 W 14. Area M
100.0 150 W
180.0 40.0 W 330.0 50.0 E
150.0 80.0 W 155.0 200 W
140.0 700 S 340.0 300 E
210.0 700 N 180.0 650 W
8. Area G 15. Area N
210.0 350 W 290.0 450 E
130.0 50.0 W 2450 100 W
90.0 300 S 140.0 450 W
110.0 300 S 145.0 80.0 W
2250 21.0 W
16. Clast-in-matrix rock foliations
9. Area H
180.0 50.0 S
175.0 250 W 00 520 E
170.0 60.0 W 2050 350 W
260.0 20.0 W 1350 350 W
140.0 400 W 260.0 350 N
140.0 60.0 W 101.0 350 W
2490 150 N
10. Area I
17. Fold Axes, Areas A to N
140.0 50.0 W strike and plunge
1400 600 W
00 200 E 1. 321.0 1.0 Area A
100 900 E 2. 3390 400 Area B
205.0 300 W 3. 2260 13.0 Area C
205.0 300 W 4. 160.0 210 Area D
5. 338.0 260 Area E
6. 303.0 420 Area F
11. Area ] 7. 2620 20.0 Area G
8. 318.0 160 Area H
1350 40.0 W 9. 170.0 1.0 Areal
1950 850 W 10. 197.0 380 ArealJ
1650 60.0 W 11. 135.0 2.0 Area K
12. 329.0 17.0 ArealL
13. 314.0 13.0 Area M
12. Area K 14. 346.0 6.0 Area N
15. 326.0 15.0 Combination of Areas A to N
130.0 900 X 16. 354.0 3.0 Clast-in-matrix rock foliations
3500 200 E
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Appendix III—Bedding attitudes and structural linear features
from Carlin Canyon area (figs. 6-8)

1. Total bedding attitudes 450 300 E
Carlin Canyon 150 450 E
250 350 E
50 400 E 205.0 400 E
50 550 E 500 450 W
3550 50 E
50 320 E
13.0 450 E 3. Road cut area,
0.0 400 E bedding  attitudes
250 450 E
200 350 E 40.0 42.0 E
200 350 E 500 400 E
40.0 350 E 550 500 E
3200 450 E 750 60.0 E
450 300 E 500 800 E
2050 300 N
300 400 E
450 300 E 4. Near fault zone,
150 450 E bedding  attitudes
250 350 E
250 400 E 350 320 E
2300 450 W 60.0 35.0 E
400 420 E 3050 250 E
500 400 E 2000 650 W
550 500 E 2150 550 N
750 600 E 200 300 E
500 800 E 150 400 E
350 320 E 3250 500 E
60.0 350 E 10,0 500 E
3050 250 E 3500 300 E
200.0 65.0 W
2150 550 N
200 300 E 5. Linear structural
150 400 E features Carlin Canyon
3250 500 E
10.0 500 E 280 8.0 East of Fault Zone
3500 300 E 610 9.0 First Traverse in road cut

260 12.0 Fault Zone (fig. 7)

400 13.0 Total bedding collected in
2. East of fault, Carlin Canyon
bedding attitudes

balb ol

50 40.0
50 55.0
3556 5.0
50 320
13.0 45.0
0.0 40.0
250 450
200 3590
200 350
400 350
320.0 450
225.0 300
25.0 30.0
300 40.0
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