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APPENDIX 1
Collection and Laboratory Procedures

Three to six oriented hand samples were taken from each dike; orientations
were obtained with Bruaton and sun compasses. We included in our selection the
sole dike that trends NNE (No. 7), ané two of the dikes that cut the Precambrian
outlier along the southern rim of the late Miocene Lake City caldera (Nos. 13,
14). 1In choosing sampling sites we kept several ideas in mind. First, to
provide a regional representation and to minimize the possibility of obtaining
samples from a single, structurally deformed zone, we selected dikes over a
broad area. Secondly, we tried to select sites in the bottoms of canyons, far
regoved from ancient and modern-day weathering surfaces. Thirdly, we were
‘careful éﬁ each site to take only the fresﬁest—apbearing samples.

Polished thin sections were méde from samples.from all sites for use in
transmitted— and reflected—-light petrographic sfudies. Electron—microprobe
analysis on selected thin sections was done on a MAC probe at the University of
Colorado. After preliminary pet:ographic examination, we chose fresh sémples
from four of the dikes for whole-rock K-Ar dating. One of the freshest samples
(from the thickest dike, No. 4) was also used in determination of a
mineral-separate Rb—Sr isochron. K-Ar and Rb-Sr dating was done at the
University of California, Berkeley and the U.S. Geological Survey, Denver,
respectively.t

Samples from nine of the dikes were chemically analyzed. Paleomagnetic and

rock magnetic analyses were performed at the University of Colorado.
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APPENDIX 1 (con't)
Site Locations

Location
Cliffside below rim; SW 1/4 sec 32, T50N, R7W
Roadside outcrop; NW 1/4 sec 10, T48N, R7W

On ridge below road; NW 1/4, sec 33, T49N, R6W

‘Roadside outcrop along the Lake Fork of the Gunnison River;

SE 1/4 sec 8, T47N, R3W
Cliffside above road; center sec 32, T48N, R3W
Hillside outcrop; NE 1/4 sec 32, T47N, R2W
Hillside outcrop; NE 1/4 sec 5, T48N, R2W
Hillside outcrop; 100 m above road; NE 1/4 sec 32, T48N, R3W
Canyon mouth outcrop, Unaweap Canyon; SW 1/4 sec 11, T14S, RIOOW
Stream bottom outcrop, Unaweap Canyon; NW 1/4 sec 15, T14S,
R100W
Creek bottom outcrop; SE 1/4 sec 2, T46N, R2W
Creek bottom outcrop; NE 1/4 sec 5, T48N, RIW
Roadside outcrop; Lat. 37° 54.4', Long. 107° 25.4'

Roadside outcrop; Lat. 37° 54.1', Long. 107° 26.2'
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APPENDIX 2

Cambrian Paleopoles Given in Figure 7

Description

Southwestern Colorado Diabase Dike Swarm - 497 % 16 m.y.—This study.

Abrigo Formation — Middle and Late Cambrian — Elston and Bressler,

1977.

Muav Limestone - Middle Cambrian - Elston and Bressler, 1977.

Sawatch Sandstone — Late Cambrian — Howell and Martinez, 1957.

Rome Formation —- Middle Cambrian - Watts and others, 1980b.

Colorado Intrusives, Group III - Late Precambrian to Early Paleozoic

- French, and others, 1977.

Wichita Granite (a.f. direction) 525 m.y. — Ku, and others, 1967.

Bradore Formation — Early Cambrian — Rao and Deutsch, 1976.

Lamotte Formation (Groups 1 and 2, 378°C. demagnetization) - Late

Cambrian - Al-Khafaji and Vincenz, 1971.

Colorado Intrusives, Group I - Late Precambrian to Early Paleozoic -

French and others, 1977.

New Foundland Ophiolitic Complex - Cambrian - Sequin, 1976.

Wichita Mountain Granites - 525 m.y. — Spall, 1970.

Tapeats Sandstone — Early and Middle Cambrian - Elston and Bressler,

1977.

Wilberns Formation - Late Cambrian — Van der Voo, and others, 1977.

Wichita Mountain Granites (500° C. demagnetization) - 525 m.y. -

Spall, 1970.

Colorado Intrusives, Group II - Late Precambrian to Early Paleozoic —-
French, and others, 1977.

Lamotte Formation (Group 2 only, 378° C. demagnetization) - Late

Cambrian-Al-Khafaji and Vincenz, 1971.
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Lamotte Formation (Groups 2a, 2b, a.f. demagnetization) - Late

Cambrian - Al-Khafaji and Vincenz, 1971.

Waynesboro Formation - Early to Early Middle Cambrian - Watts and

others, 1980b.

Cloud Mountain Basalt - latest Precambrian (605 % 10 m.y.) — Deutsch

and Rao, 1977.

Average of Franklin Lavas and Dikes - Late Precambrian (675 - 625

m.y.) — Palmer and Hayatsu, 1975.

Point Peak Member, Wilbersn Formation — 507 m.y. — Watts and others,

1980a.

Mean of Hickory, Cap Mountain, Lion Mountain, and Morgan Creek -

Welge Members, Riley and Wilberns Formations - Late Cambrian — Watts
and others, 1980a.

Mean of Groups I and II, Carmara and Bonanza King Formations — Middle
Cambrian - Gillett and Van Alstine, 1979.

Wood Canyon Formation — Early Cambrian - Gillett and Van Alstine,
1979.

Nolichucky Formation, Site I - Late Cambrian - Gillett, 1982.

Nolichucky Formation, Site II - Late Cambrian - Gillett, 1982.

Orr Formation - Late Cambrian - Gillett, 1982.
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TABLE 1

Mean Modal Analysis (2 samples each from 5 dikes)

Mineral

Plagioclase
Clinopyroxene

Quartz - alkali
feldspar intergrowths

‘Iron~-titanium

oxides

Hornblende

Biotite

"~ Apatite

Volume Percent

47.3

28.7
15.2

4.3
2.3
2.2

trace

. ig*ﬁf‘



Si0
A1203
FeO
MgO

Cca0

A,

TABLE 2

Microprobe analyses of minerals from diabase dikes

(Values are weight percent)

Clinopyroxene Hornblende Biotite
(11 samples) (5 samples) ] (4 samples)
51.9 45.8 36.8
2.0 7 6.1 12.9
14.0 25.5 27.3
14.6 ' 5.9 8.1
16.8 10.7 - -
- 1.3 -
-~ 0.8 7.9
0.7 1.2 -
- 0.3 -
- 0.3 0.4

’
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TABLE 3

CHEMICAL ANALYSES OF DIABASE DIKES q f//L
Major Oxides (Weight percent)
* sk TRk
+ Qtgab Diab. Avg.
Dike 1 3 4 5 6 7 9 10
510, 53.46 53.36 53.42 50.98 52.68 50.82 51.84 50.80 53.24 52.20 52.80 52.48
Alzo3 13.40 14.00 13.80 13.20 13.00 16.40 13.00 12.80 12.80 14.70 14.50 13.52
'Fe203 1.60 2.00 2.00 3.80 3.80 2.50 3.30 3.70 1.20 1.50 2.80 2.57
Fe0 10.3 9.90 9.70 9.90 8.10 8.30 9.60 10.70 10.20 9.90 9.10 9.74
MgO 4.80 4.30 5.00 4.30 4.80 6.50 4.60 4.60 4.80 5.40 4.60 4,72
Ca0 8.50 8.00 8.40 8.20 8.00 8.30 7.60 8.20 8.50 8.80 8.80 8.30
Na,0 2.30 2.40 2.40 2.30 3.80 2.60 2.70 2.20 2.30 2.70 2.70 2.58
K,0 1.00 1.20 1.00 1.10 0.55 0.90 1.30 1.20° 1.00 1.30 0.97 1.06
Ti0, 2,30 2.50 2.20 3.00 2.20 1.10 2.80 3.20 2.30 1.54 1.95 2.40
PZO5 0.10 0.10 0.15 0.25 0.15 0.07 0.15 0.25 0.15 0.25 0.27 0.18
Mno 0.20 0.19 0.20 0.21 0.19 0.18 0.21 0.23 0.20 - 0.22 0.21"
co, 0.20 0.05 0.05 0.20 0.05 0.05 0.05 0.05 0.20 - 0.05 0.10
Total =~ 98.16 §8.00 98.32 97.44 97.32 97.72 97.15 97.93 96.89 98.29 98.76
' Trace Elements (ppm)
Rb - 39 32 - - - 61 45 17 - - 39
St - 333 335 - - - 315 405 616 - - 400
\Y - 2368 .4930 - - - 4400 1814 2170 - - 3136
Normative ﬁinerals
Q C11.43 11.56 10.56 10.01 5.67 2.28 8.72 9.55 12.02 4.45 6.98
Or 5.91 7.09 5.91 6.50 3.25 5.32 7.68 7.09 5.91 7.80 5.70
Ad 19.45 20.30 20.30 19.45 32.14 21.99 22.84 18.61 19.45 23.20 422.85
An 23.29 23.88 23.93 22.45 16.79 30.42 19.52 21.51 21.65 24.53 24,60
Di-Wo 7.08 5.80 6.47 6.40 8.62 3.77  6.65 6.79 7.63 7.58 7.10
Di-En  3.94  3.22  3.65 3.41 4.79 2.12 3.73 3.64 4.39 4.10  3.47
Di-Fs 2.89 2.34 2.55 2.79 3.49 1.50 2.66 2.94 2.89 3.22 3.51
Mt 5.51 5.80 5.37. 6.%3- 5.37 3.77 6.24 6.82 5.51 4.48 4.06
Il 4.37 4.75 4.18 5.70 4.18 2,09 5.32 6.08 4.37 2.97 3.70
ap 0.24 0.24 0.36_ 0.59 0.36 0.17 0.36 0.59 0.36 0.60 0.63
Cc 0.46 0.50 0.50 0.50* 0.46 0.46 0.46 0.46 0.46 - 0.11
Hy-En 8.01 7.48 8.80 7.29 7.16 14.07 7.73 7.82 7.56 9.56 7.99
Hy-Fs 5.84 5.44 6.14 5.95 5.21 9.95 5.53 6.32 4.98 7.52: g.07

*
.» Quartz gabbro dike, Powderhorn. Analysis from Larsen (1942)

..,Diabase dike, Black Canyon. Unpublished analysis from W. R. Hansen, U.S.G.S.

Excluding Dike #7.
*snalysis from the NNE-trending dike

Major oxides analyses by XRF and AA.

Trace element analyses bv semiquantitative XRF. U.S. Geological Survey Isotope

Skyline Laboratories, Littleton, Colorado



~ TABLE 4

Rb-Sr Radiometric Data, Dike 4

87Rb/86Sr 87Sr/868r

» 4 ' =0.581 x 1070 yrh,
€ €

Material Rb,ppm Sr,ppm

Potassium-feldspar concentrate 118.8 179.4 1.919 0.71896
Plagioclase separate 14.4 480.0 0.087 0.70620
Pyroxene separate : 11.3 131.4 0.250 0.70694
Regressions (decay constant = 1.42 x 10“11 yr_l)

MSWD 5.6 Initial ratio 0.7052 + 0.0002

Age = 495 i 15 m.y.
Analyst: K. Futa
TABLE 5.
*
K-Ar Radiometric Data
?ol/gm
0
Ai1§ad. ’ AOAr Age

Dike % K x107" Atmos. m.y.

3 1.708 115.860 4.0 533 + 20

4 .966 143.900 9.0 704 + 23

5 1.031 103.930 13.0 504 + 16

10 . 9405 70.864 4.3 390 + 16

* - -10 -1

Constants: “OK/K = 1.167 x 107" mol/mol; X, = 4.962 x 10 10 -1

I ——————————— T
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Best-grouped Paleomagnetic Data for Nine Dikes

TABLE 6

of Demag Mean Mean
Samples Step! Dec ? Inc?

5  20-mT 152.3 37.5
S s00-C 157.9 19.1
3 S-mT 160.9 32.8
3 - 500-C 172.0 17.9
7 10-mT 153.9 3.4
7 400-C 150.6 11.3
6 10-mT 153.5 20.Z
1) S00-C 165.8 3T33.0
3 15-mT —-176.6 35.6
4 ' 400-C 156.0 35.8
S 20-mT 154.2 -31.8
S 400-C 151.9 6.5
6 20-mT 154.1 18.8
6 400-C 151.1 -1.1
6 20-mT 144.8 15.8
6 400-C 144.2 21.9
S 10-mT -17.4 -27.3
S 400-C -15.5

Structurally
Uncorrected

Corrected
Mean
Dec?

153.1 18.7

151.2 -1.3

144.8 15.8

144.2 21.9
-18.0 =30.1
-192.7 -18.72
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Mean Precis Alpha
Inc3Param,k? 955

o o s s i o e S S e S S e S G T S S G S L ST S ST e i S S S S

Given a.f. or thermal demagnetizati represents that at

which minimum scatterof the sample remanence was exhib-
ited, based on maximum values of the precision parameter

Mean declination
Mearn inclination
Fisher precision
Radius of Fisher

parameter

95%--corne of confidence about mean
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TABLE 7
Composite Mean Directions and Faleopoles

A. F. Demagnetization

Mean Mean k' Alpha Faleo- Faleo— Delta Delta

Dec Inc 75 lat long jul m
Struct.
uncort. 157.3 1B.6 12.3 15.3 37.5N 101.2E 8.3 15.9
Struct.
corr., 187.2 19.5 11.8 15.7 3Z7.0N 101.0E 8.6 146.4
Thermal Demagnetization
Mean Mean k' Alpha Faleo- Falep— Delta Delta
Dec Inc 95 lat long p m
Struct.
Uncorr. 156.5 17.9 32.3 9.2 37.5N 102.1E 4.9 9.5
Struct.
Corv. 156.7 18.8 34.0 9.0 3F7.0N 102.3E 4.9 9.4




