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EXPLANATION, FACTOR 4

DESCRIPTION OF MAP UNITS

Approximate Qv

Symbol
percentile

Quaternary volcanic deposits
(Pleistocene and Holocene)--Flows ~_

and pyroclastic deposits‘of basalt

Upper
boundary

Lower
boundary

and basaltic andesite

<75

-2.68 0.72 .

QTs Alluvium and valley fill deposits

(Holocene, Pleistocene, and
Pliocene)--Colluvium and alluvium in
upland areas and fanglomerate,

0.72 75-90 ¥

lacustrine units, eolian deposits,
and tuffaceous beds in valleys and
basins

1.37 90-95

1.74 >95

Tbp Breccia pipes (Oligocene)--Plug- and

dike-like bodies containing large

o
o 3 and small blocks of Tertiary,
t eometric mid Oint of SYmbOlS' Paleozoic, and Precambrian rocks
samples located 2 g ‘ P embedded in a matrix of rock
fragments, rock flour, and volcanic

microbreccia

Sills (Oligocene)--Extensive sheets of
porphyritic latite injected into
eruptive rocks of the Tintic
,Mountain Volcanic Group

Tis

Ti Intrusive bodies (Tertiary)--Stocks,
plugs, and dikes ranging in
composition from basic monzonite and
latite to alkali granite and
rhyolite; chiefly associated with
volcanic rocks in the eruptive
centers

Tv Tertiary volcanic deposits (Pliocene
through Eocene)--Flows, ignimbrites,
pyroclastic deposits, and
agglomerates ranging in composition
from basalt to alkali rhyolite
generally localized in well-defined
eruptive centers in northern part of
quadranglé

Table 1. Lower and upper determination limits, and
occurrence of censored data for selected elements
analyzed in heavy-mineral concentrate samples, Delta 1°
x 2° quadrangle, Utah

Ts Tertiary sedimentary deposits (Pliocene
through Paleocene)--Conglomerate,
sandstone, shale, limestone, and
other continental deposits including
Flagstaff, Colton, Green River,

Trazy Hollow, Bald Knoll, and other
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pre-volcanic formations, and Oak
City, Fool Creek, and other post-
volcanic units

Tower determination limit,; UDL, upper

not analyzed; L, detected, but
below LDL; N, not detected; G, greater than UDL; DR,
detection ratio; na, not applicable; *, element not
used in factor analysis; LDL and UDL for all elements
reported in ppm except Ca, Fe, Mn, Na, P, and Ti, which
are given in percent; all elements analyzed by emission
spectrography]

FHits
determination limit; B,

Tk North Horn Formation (Tertiary and
Cretaceous)--Red and green post-
orogenic shale, sandstone,
conglomerate, and limestone.
Contains mammalian remains in upper
part and dinosaurian remains in the

lower part

Cretaceous strata, undivided--Red
orogenic conglomerate, sandstone,
and minor shale commonly
characterized by large, semi-rounded
clasts of quartzite and carbonate
rocks. Chiefly consists of Canyon
Range, Price River, and Indianola
Conglomerates; locally includes some
Paleocene strata

Ku

DR
33
0.9
0.0
98.6
90.0
45.6
7.3
99.7
1.7
25.7
85.7
60.0
100.0
83.0
100.0
99.8
5.6
52.6
13.1
82.6
1.1
79.3
264
49.1
18.7
58.3
99.8
7.6
99.7
4.5
3.9

Q

UDL
10000
20000

1000
5000
10000
2000
2000
50
1000
5000
10000
50000
50
2000
20
10000
5000
5000
10000
50000
20000
200
2000
200{ 10000
200] 5000
0.005 2
20 20000
100{ 20000
20] 5000
500| 20000
20/ 5000

ELEMENT
Ag*
As*
Au*

LDL

620
636
643

—

500
20
20
Ba 50
Be 2
Bi*
Ca-%
Cd*

[l P (=

SO OO |

=)
8

Ji Jurassic pluton--Pinkish-gray to white,
coarsely crystalline quartz
monzonite porphyry stock cutting
Cambrian strata in House Range.

is estimated to be 143 Ma

103
581

246
10

Age

0.1]/
50
10
20
10

0.1
50

0.05
20
10
50
10
20

200
10
20

4 628
228 250
88
257

JRu Jurassic and Triassic strata, undivided-
-Includes Thaynes Limestone in
western part of quadrangle and
Moenkopi, Chinle, and Navajo
Formations in eastern part of

quadrangle

OO |

87

Pzu Paleozoic strata, undivided (Permian
through Cambrian)--Includes strata
deposited during each period of the
Paleozoic Era. These strata are
composed of about 60 percent
carbonate rock, 30 percent quartzite
and sandstone, and 10 percent shale,
and are subdivided into as many as
20 or 30 formational units in any
one area

(=]
=]

19
81

588
224
36 523
92 15
4 631
89 42
37 421
717 236
81 442

3]
p—
NIC|WIC|C O O |= |O|O |0 OO | |Ww|O

ZYu Precambrian Z and Y strata, undivided
(upper and middle Proterozoic)--
Chiefly quartzite, argillite, and
glaciogenic diamictite, with some
local beds of algal limestone all
subdivided into 6 or more

formational units or sequences

—
W

w

=)

Th*
Ti-%

268

—
(=4
=g

578

=

W*

Contact--Dashed where approximately
located

611
0} 618

—

Zn*
Zr*
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High-angle fault-- Bar and ball on
downthrown side; arrows show
direction of relative horizontal
displacement

—shbh Thrust fault--Sawteeth on upper plate.
Dotted where concealed; groups of
three dots where inferred and
concealed. Most concealed positions
approximately located

--%——-Anticline--Showing trace of axial plane;

dotted where concealed

Syncline--Showing trace of axial plane;
dotted where concealed

EXPLANATION, FACTOR 5

Approximate
percentile

Upper Symbol

boundary

Lower

boundary REFERENCES

<75 Arbogast, B.F., Roemer, T.A., Whitney, H.A., and

-2.27 .
Zimbelman, D.R., 1988a, Analytical results and

sample locality maps of stream-sediment, heavy-—

75~90
mineral-concentrate, and rock samples from the

0.58 1.

Fish Springs Range Wilderness Study Area, Juab

90-35 County, Utah: U.S. Geological Survey Open-File

1.27 1.72

Report 88-573, 29 p. .
Arbogast, B.F., Hageman, P.L., Roemer, T.A., Whitney,

94 >95 .
H.A., and Zimbelman, D.R., 1988Db, Analytical

1.72 3.

results and sample locality maps of stream—
sediment, heavy-mineral-concentrate, and rock
samples from the Swasey Mountain and Howell Peak
Wilderness Study Areas, Millard County, Utah:
U.S. Geological Survey Open-File Report 88-577,
37 .

Arbogast? B.F., Folger, H.A., and Zimbelman, D:R.,
1990, Analytical results and sample localltg ma%
of stream-sediment samples from the Delta 17 x 2
quadrangle, Tooele, Juab, Millard, and Utah .
counties, Utah: U.S. Geological Survey Open-File

Samples located at geometric midpoint of symbols.

Report 90-222, 46 p. N -
Arbogast, B.F., Hageman, P.A., Hill, R:H., Fey, D.L.,
and Zimbelman, D.R., 1993, Analytical results and

sample locality map of stream-sediment and heavy-
mineral-concentrate samples from the Deep Creek
Mountains Wilderness Study Area, Juab and Tooele
Counties, Utah: U.S. Geological Survey Open-File
Report 92-259, 24 p. .

Bagby, W.C., and Berger, R.B., 1985, Geologlc _
characteristics of sediment-hosted, dlssemlnated
precious-metal deposits in the western United
States, in Berger, B.R., and Bethke, P.M., eds.,
Geology and geochemistry of epithermgl systems:
Society of Economic Geology Reviews 1in Economic

Geology, v. 2, chapter 8, p. 169—202:
Bowyer, Ben, 1963, Yellow Chief uranium mine, Juab
County, Utah, in Sharp, B.J., and Williams, N.C.,

eds., Beryllium and uranium mineralization in
western Juab County, Utah: Utah Geological
Society Guidebook to the Geology of Utah no. 17,
p. 15-22.

D.M., and Sheridan, M.F., 1981, A model for Fhe
formation of uranium-lithophile element de9081ts
in fluorine-enriched volcanic rocks: American
Association of Petroleum Geologists Studies in
Geology, no. 13, p. 99-1009. -
Butler, B.S., Loughlin, G.F., Heikes,

1920, The ore deposits of Utah:
Survey Professional Paper 111,

Burt,

Table 2. R-mode varimax factor matrix of chemical data
for 643 heavy-mineral concentrate samples collected
from the Delta 1° x 2° quadrangle, Utah. and others,

Geological

V-c;,
U.S.
672 p.

Christiansen, E.H., Sheridan, M.F., and Burt, D.M.,
1986, The geology and geochemistry of Cenozoic
topaz rhyolites from the western United States:
Geological Society America Special Paper 205,

82 p.

Cohenour, R.E., 1963, The beryllium belt of western
Utah, in Sharp, B.J., and Williams, N.C., eds.,
Beryllium and uranium mineralization in western
Juab County, Utah: Utah Geological Society
Guidebook to the Geology of Utah no. 17, p. 4-7.

Davis, J.C., 1973, Statistics and data analysis in
geology: John Wiley and Sons, New York, 550 p.

Griffitts, W.R., 1964, Beryllium, in Mineral and water
resources of Utah: Utah Geological and
Mineralogical Survey Bulletin 73, p. 71-75.

Hilpert, L.S., and Roberts, R.J., 1964, Economic
geology, in Mineral and water resources of Utah:
U.S. Congress, 88th, 2nd Session, Committee Print,
p. 28-34.

Hintze, L.F., 1988, Geologic history of Utah:
Young University Geology Studies Special
Publication 7, 202 p.

Lindsey, D.A., 1977, Epithermal beryllium deposits in _
water—-laid tuff, western Utah: Economic Geology,
v. 72, p. 219-232.

Lindsey, D.A., Zimbelman,
Bisdorf, R.J., Duval,
Podwysocki, M.H., Brickey, D.W., Yambrick, R.A.,
and Korzeb, S.L., 1989, Mineral resources of the
Fish Springs Range Wilderness Study Area, Juab
County, Utah: U.S. Geological Survey Bulletin
1745-A, p. Al-Al8.

Lindsey, D.A., Zimbelman, D.R.,
Duval, J.S., Cook, K.L., Podwysocki, M.H.,
Brickey, D.W., Yambrick, R.A., and Tuftin, S.E.,
1989, Mineral resources of the Swasey Mountain and
Howell Peak Wilderness Study Areas, Millard
County, Utah: U.S. Geological Survey Bulletin
1749-A, p. Al-A21.

Ludwig, K.R., Lindsey, D.A., Zielinski, R.A., and
Simmons, K.R., 1980, U-Pb ages of uraniferous
opals and implications for the history of
beryllium, fluorine, and uranium mineralization at
Spor Mountain, Utah: Earth and Planetary Science
Letters, v. 46, p. 221-232.

Montoya, J.W., Baur, G.S., and Wilson, S.R., 1964,
Mineralogical investigation of beryllium-bearing
tuff, Honeycomb Hills, Juab County, Utah: U.S.
Bureau of Mines Report of Investigation 6408,
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Factor 6
0.12
0.04
0.82
-0.67
0.07
-0.19
-0.11
-0.11
0.05
-0.56
-0.01
0.24
0.09
0.49
0.14
-0.26
0.29
0.06
0.32

Factor 5
-0.07
-0.12
0.10
0.03
0.10
0.33
0.13
-0.01
0.87
-0.37
0.06
0.35
-0.09
0.37
0.17
0.09
0.23
0.16
0.69

Factor 3|Factor 4
-0.08 0.11
0.09 0.86
-0.05 0.04
-0.20 0.38
0.10 0.00
0.01 -0.06
0.56 0.15
0.81 0.05 -0.03
0.25 0.10 0.03
0.13 -0.23 0.28
0.84 0.02 0.09
0.29 0.22 -0.27
-0.05 0.79 0.26
0.05 0.09 -0.15
0.06 0.68 -0.31
0.04 0.02 0.78
0.06 0.13 -0.24
0.30 0.12 -0.08
-0.07 0.02 -0.07

[Factor 2
0.18
0.03
0.08
0.17
0.67
0.05
0.37

Factor 1
0.76
0.00
-0.01
-0.32
0.06
0.70
0.07
0.37
0.19
-0.26
0.05
0.34
0.16
0.63
-0.11
-0.21
0.76
0.73
0.48

Element
B
Ba
Be
Ca
Co
Cr
Cu
Fe
La
Mg
Mn
Nb
Pb
Sc
Sn
Sr
Ti
V
Y

Brigham

D.R.,
J.S.,

Campbell, D.L.,
Cook, K.L.,

Campbell, D.L.,
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Morris, H.T., 1974, Volcanism and ore deposition in the
Tintic mining district-west central United States:
in Problems of ore deposition: International
Association on the Genesis of Ore Deposits, Varna
(Bulgaria), 1974, 4th Symposium, v. 1, p. 265-271.

Morris, H.T., 1987, Preliminary geologic map of the
Delta 1° x 2° quadrangle Tooele, Juab, Millard,

EXPLANATION, -
and Utah counties, Utah: U.S. Geological Survey

FACTOR ©

Open-File Report 87-189, scale 1:250,000.
Morris, H.T., and Mogensen, A.P., 1978, Tintic mining
district: Brigham Young University Geology

Lower
boundary

Upper
boundary

Symbol Approximate

percentile

Studies, v. 25, p. 33-45.
Percival, T.J., Bagby, W.C., and Radtke, A.S., 1988,
Physical and chemical features of precious metal

~2.86 0.50 . <75

deposits hosted by sedimentary rocks in the
western United States, in Schafer, R.W.,and

0.50 1.28 7590

—y

others, eds., Bulk minable precious metal deposits

1.28 1 of the western United States, Symposium

.96 90-95

Proceedings, meeting April 6-8, 1987, Reno,
Nevada: Geological Society of Nevada, p. 11-34.
Sharp, Robert, Jr., and Aamodt, P.L., 1978, Field

1.96 3.73 >95
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procedures for the uranium hydrogeochemical and
stream sediment reconnaissance as used by the Los
Alamos Scientific Laboratory: Los Alamos
Scientific Laboratory Manual LA-7054-M, 64 p.

Sillitoe, R.H., 1988, Gold and silver deposits in
porphyry systems, in Schafer, R.W.,and others,
eds., Bulk minable precious metal deposits of the
western United States, Symposium Proceedings,
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