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Geology of the Sleetmute C-7, D-7, C-8, and D-8 Quadrangles,
Horn Mountains, Alaska

By T.K. Bundtzen, G.M. Laird, E.E. Harris, J.T. Klire, and M.L. Miller
INTRODUCTION AND GEOGRAPHY

During the 1990, 1991, and 1992 field seasons, four 1:63,360
scale quadrangles were geologically mapped in the northwest cormer
of the Sleetmute Quadrangle of southwest Alaska (figure 1). The
2,220 km?2 area consists of broad sediment-filled lowlands
interdispersed with rounded ridgelines and small mountain massifs
that range in elevation from 500 to 1,070 meters. Most of the
streams and rivers in the study area drain into the Kuskokwim
River, which flows through the southemm portion of the map area and
is one of Alaska's largest river systems. However, the Iditarod River
flows northeastward through the Sleetmute D-8 quadrangle
eventually reaching the Innoko and Yukon River drainage basins,
Although much of the study area has not been glaciated, the rugged
Horn Mountains and adjacent lowlands has experienced at least four
separate glaciations.

Most of the field work was conducted from several spike camps in
various Jocations within the study area; heliocopter support was
utilized in remote areas west and south of the Kolmokof and Iditarod
Rivers.

The preliminary results presented in this report consist of: 1) a
brief introductory text, 2) seven tables that depict paleocurrent data
(table 1), major oxide and trace element analyses of igneous rocks
(tables 2 and 3), 40Ar-39Ar and K40-Ar40 isotopic age
determinations (tables 4 and §), Cl14-Cl3 age determinations (table
6), and trace element analyses of mineralized zones (table 7); and 3)
the geologic map itself accompanied by complete map unit
descriptions (plate 1).

GEOLOGIC SUMMARY

Geologic units in the study area are subdivided into four basic
assembleges: 1) Cretaceous flysch; 2) Upper Cretaceous mafic to
felsic volcanic rocks; 3) Upper Cretaceous and Lower Tertiary(?)
intermediate to felsic plutonic rocks; and 4) widespread
unconsolidated  lithologies that range in age from Late Tertiary
through the Quaternary. During discussion of these geologic units,
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the reader is referred to the geologic map (plate 1) for more
complete descriptions.

Kuskokwim Group

The major stratigraphic units exposed in the study area belong to
the Kuskokwim Group, after Cady and others (1955), which consists
of sandstone, shale, siltstone, and conglomerate. The Kuskokwim
Group has been subdivided onto eight lithologic units (see plate 1)
that we have interpreted to represent turbidite fan, foreslope,
shallow-marine, and possibly shoreline or nonmarine environments
deposited in a marine regression during evolution of the sedimentary
basin. Paleocurrent data (table 1) suggests southerly or
southeasterly directions of sediment transport, which is consistant
with data and interpretations presented by Miller and Bundtzen
(1993) from the Kuskokwim Group in the Iditarod Quadrangle.
Fossils collected during our work and summarized by Miller and
Bundtzen (1993) for collections in the nearby Iditarod Quadrangle
range in age from Cenomanian to Turonian (early-Late Cretaceous);
however the top of the section is poorly constrained.

No total thickness was estimated during our work. We have
discovered that the Cretaceous section is probably complexly
repeated by open to recumbant folds, and perhaps thrust faults.
Cady and others (1955) estimate that the Kuskokwim Group is at
least 12,000 meters thick along the Kuskokwim River from Crooked
Creek to Chuathbaluk; Bundtzen and Laird (1991), Bundtzen and
others (1992), and Miller and Bundtzen (1993) estimate thicknesses
from 2,000 to 5,000 meters for equivalent rocks northeast of the
study area.

Iditarod Volcanics

Basaltic andesite, andesite to dacite tuff and agglomerate of the
Iditarod Volcanics, after Miller and Bundtzen (1988), overlie the
Kuskokwim Group in the northwest part of the map area. Three
units were subdivided during our work (plate 1). Altered dacite
tuffs and agglomerate are overlain by more mafic basaltic andesites;
the total thickness is estimated at 350 meters in the study area.
Miller and Bundtzen (1988) report that the basal units range in age
from 75 to 77 ma, and the upper more mafic volcanics appear to
range in age from 58 to 62 ma. We have no age control for the
Iditarod Volcanics in the study area.

Horn Mountains Volcanic Field



A remarkably complete, volcanic pile ranging in composition from
basaltic andesite to rhyolite covers a circular shaped region in the
Horn Mountains in the east-central part of the map area (plate 1).
Twelve units were subdivided during our work (plate 1). Based on
aerial mapping, isotopic age, and stratigraphic relationships, we have
determined a regular stratigraphic succession that spans about 1.5
million years, taking into account analytical error (plate 1I; table 4).
40Ar-39Ar ages range from 70.78ma for vitric tuffs near the base to
68.09 from andesite tuff near the top of the section. The basal
portion of the Horn Mountains Volcanic field consists of vitric welded
(?7) tuffs that are successive overlain by basaltic andesite and
andesite flows, latite flows and tuff, and finally by more felsic tuffs
and flows. We estimate a total thickness at about 800 meters.

The circular 'ring' structure exhibited by the volcanic field as well
as local faulted contacts suggest that the Horn Mountains Volcanic
Field may represent a collapsed caldera active during latest
Cretaceous time.

Intrusive Rocks and Hornfels

Seven plutonic units and hornfels were mapped during our work
(plate 1). Granodiorite, minor granite, and rare quartz syenite
comprize the Horn Mountains pluton, which underlies and intrudes
the Horn Mountains Volcanic Field in the Horn Mountains. Isotopic
age control (68.64 ma from granodiorite, table 4), major oxide and
trace element chemistry (table 2,3), and field relationships suggest
that the plutonic rocks are more-or-less coeval with the volcanics,
consistant with other ‘volcanic-plutonic' complexes known in the
Kuskokwim Mountains.

Unusual, peraluminous granite and alaskite porphyry sills, stocks
and dikes intrude the Kuskokwim Group throughout the study area.
Their peraluminous character and rare-earth element depletion
trends distinquish them from the larger plutonic bodies; however,
they appear to be roughly the same age as the former granodiorite
intrusions (68.64 to 71.98 ma; tables 4, §).

Unconsolidated Deposits

A wide variety of unconsolidated deposits ranging in age from
Late Tertiary to Holocene cover about 55% of the map area. We have
subdivided these into 21 alluvial, glacial, colluvial, and elluvial units
(plate 1). These include aerially extensive glacio-fluvial deposits and
till in the Horn Mountains and adjacent areas, where evidence for at
least four separate glaciations has been recognized. A 40Ar-39Ar
isotopic age on volcanic ash interbedded with old glacial outwash in



the Qof unit was determined to be at least one million years old
(unpublished data), suggesting that the oldest glacial events are mid-
to-lower Pleistocene in age. However, we need more sample material
to verify or refute this age. The youngest age on till in Getmuna
Creek valley is 13,600 yrs bp (no. 7b, table 7), which is equivalent to
till of Elmendorf age in the Mantanuska-Susitna River area near
Anchorage (R.D. Reger, pers. comm., 1992).

Most unconsolidated deposits are Late Pleistocene or Holocene in
age, and some stream alluvium is forming today.

ECONOMIC GEOLOGY

Gold polymetallic resources were investigated in the Horn
Mountains, at Juninggulra Mountain, and at the Kolmokof and New
York Creek mercury and placer gold mines respectively. In the Horn
Mountains, greisen-like veins containing gold, silver, and base metals
occur in both shallow, high-level portions of the Horn Mountains
pluton, and in adjacent hornfels (map no. 15, 23, 24, 28, 30, 39, 47,
plate 1; table 7). Lode mercury deposits containing anomalous gold
and tellurium are associated with altered mafic dikes at the
Kolmokof Mine (53A,B; plate 1, table 7). Small deposits of cinnabar
and stibnite occur in fissures and breccia zones within granite
porphyry at Juningguira Mountain north of the Horn Mountains
(plate, 1, table 7).

Small placer deposits have been exploited intermittantly since
1910 at Murray Gulch, tributary to New York Creek, northeast of
Napaimiut (plate 1; no. 63, table 7). Miller and others (1989)
summarize the geology and history of development of selected
mineral properties in the study area in more detail than is discussed
here. Gray and others (in process) discusses favorable areas for
metallic mineral resources in the Horn Mountains area using pan
concentrate and stream sediment geochemistry.

Bundtzen and others (1989) discuss the availability of sand and
gravel and riprap in the study area.
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Table 3. Rare Earth Element (REE) determinations from selected igneous rocks in Sleetmute C-7, D-7, C-8, and D-8 Quadrangles, Alaska (all analyses in ppm)

Map no.
Field no.
Rock type

1 Analyses by W.G. Armanin, Chemex Labs Ltd., Sparks, Nevada, using induced nuclear activation techniques.

4 5
90GL31 S0BT40
Basaltic Vitric
Andesite Porphyry
(TKvr) (Tkgp)

402 M0

10 L0

14.0 130
03 ND
100 15.0

44 45

0.9 ND

20 80

1.0 ip

2.1 ND

11 11b 15 17 i9 21 26
90BT49 90BT61 SBT81 80BT83 90HA27 90BT121 90BTI3
Vitric Basaltic Andesite Vitric Andesite
Tuff Andesite Granodjorite Tuff Tuff Flow Granodiorite
(TKat) (TKvm) (TKsy) (TKvi) (TKat) (TKa) (TKsy)
86.0 62.0 820 56.0 36.0 300 94.0
20 10 1.5 20 0.5 ND 20
39.0 240 350 230 15.0 9.0 400
0.1 0.4 02 04 ND 0.1 06
300 200 300 250 10.0 100 300
65 5.8 6.4 53 2.3 24 6.3
02 0.7 0.8 2.3 ND ND 15
10.0 6.0 110 8.0 4.0 40 12.0
20 30 3.0 3.0 2.0 ND 20
0.8 2.6 13 30 0.1 08 16

k2
90BT115

Andesite
{TKva)

80.0
20
320
0.1
300
6.5
20
100
40
29
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Table 4. “Ar - ®Ar age determinations from selected igneous rocks in the Sleetmute C-7, C-8, D-7, and D-8 Quadrangles, Alaska’

Map no. 1 ; 2 3 4 5 6 8
Sample no. 9OBT40 90BT40 90BT44 90H A3 QOBTSS 90BT6} 90BTS83 90BT70
Rock type Granite Granite Vitric Coarse Basaltic Basaltic Andesite Granodiorite
Porphyry Porphyry Tuff Vitric Tuff Andesite Andesite Tuff Porphyry
(TKgp) (TKgp) (TKar) (TKgrt) (TKvm) (TKvm) (TKviD) (TKsyp)
Mineral dated biotite whole rock biotite biotite whole rock whale rock whole rock biotite
Sample weight (g) 0.0703 0.2725 0.0717 0.0607 02107 0.2264 0.2026 0.0656
Number of fractions 9 d 9 10 i} 10 10 10
Integrated age (Ma) 69.46 +0.32 6892+ 026 6937 x 0.31 70.33 £ 0.57 71.16 £ 0.35 70.89 + 0.36 70.01 +£0.35 68.79 + 0.64
K O(weight %} 7.37 4.28 7.04 7.02 240 1.97 228 3.61
Ca0 (weight %) 0.11 1.08 0.18 0.16 534 5.15 4.50 358
Platean/isochron
age (Ma) 69.64 + 0.30 6872025 70.12 £ 029 70,78 £ 0.55 69.52 % 0.96 68.93 £ 0.53 68.09 £0.82 6898 + (.63
Initial ratio
{number of
fractions in
plateau) 6 6 5 6 307 £ 46) 330X 7(5) 37212 3

1Analyses by Dr. Panl Jayer, DGGS-UAF Cooperative Geochronology Laboratory, Fairbanks, Alaska.



Table 5. K-Ar determinaiion from granite porphyry pluton,
Sleetmute C-7 Quadrangle, Alaskat

Map no. 13

Sample no. 8TMDT2S

Rock type granite porphyry(TKgp)
Miperal dated biotite

Sample weight (g) 0.1144

K,0 (weight %) 8.822

40AR (10-1! mol/g) 93.2541

VA(%) 49.73

40Ar/40K x 103 4.2667

Age (ma)? 7198 +2.16

1 Analyses by Robin Cotrell and Donald L. Tumer, DGGS-
UAF Cooperative Geochronology Laboratory, Fairbanks,
Alaska

2Contants used in age calculations

A = 0.581 x 10°10 yr-t

=4.962 x 10-10 yr!
= 1.167 x 104 mol/mol

/3



Table 6. C* - C” analyiical determinations from Quaternary sediments in Sleetmute C-7, D-7, C-8, and D-8 Quadrangles, Alaska’

Map

no.

Ta

7b

i0
11

12
14

15

16

Field
ne.

90BT71

90BT75
91BTI
92BT4a

92BT4b
91BT4c

91BT5b

91BT31a
91BT31b
91BT32a
91BT32b

91BT86

Laboratory

no.

Beta 40059

Beta 40060
Beta 47634
Beta 47635

Beta 47636
Beta 47367

Beta 47638
Beta 47639
Beta 47640
Beta 47641
Beta 47642

Beta 47643

C14 age
{vears BP. + 15)

1960 + 41 B.P.

13,600 + 263 BP.
23,6901 510 BP.
33,800 + 2,000 B.P.

34,710 + 1,240 B.P.
239,600 B.P,

238,600 B.P.
11,760 £ 70 B.P.
16,410 + 150 BP
240,920 B.P.
26,446 £+ 530 B.P.

16,670 £ 360 B.P.

C13/C12

NA

NA
-26.9
-26.6

-285
=272

272
-26.8
-269
283
-27.6

272

C13
adjusted age

Sample description and location

NA

NA
23,660 510B.P.
33,770 £ 2,000 B.P.

34,650+ 1,240 B.P.
NA

NA

11,730 £ 70 B.P,
16,380 £ 150 BP.
NA

26,400 £ 530 B.P.

16,640 £ 360 B.P.

Palsa on till of Tolstoi Lake age on upper Getmuna Creek at 2,150 ft
elevation; sample taken from 1.5 m depth on top of blue, varved, lacusirine
deposit.

From organic peat layer in till of Tolstoi Lake age in upper Getmuna Creek
at 2,150 fi elevation; sample taken 2m below 90BT71 (see figmre x).

From organic loess 6 m below surface on top Jungiuk Creek outwash fan.
91BT4a from peat layer 3 M below surface

91BT4b from top of thin outwash 1 m below 91BT4a

91BT4c from peat layer below outwash

All samples from along west bank Kuskokwim River in NE comer of
Sleetmute C-7 Quadrangle.

From bluish clay layer in outwash gravel 1/2 km below 91BT4a-¢ site.
91BT31a from forest layer 1.2 m below loess cap

91BT31b from peat layer 1.5 m below 91BT31a, about 5 km below mouth
of Sue Creek, Kuskokwim River.

91BT32a from organic silt horizon 0.3 m above outwash gravel 6 m below
modem forest layer

91BT32b from organic peat 3 m below modem forest layer; and about 3 m
above 31BT32a; site is 1 km below 91BT31 sample sites.

From organic silt layer directly undemeath sandy eolian dune complex;
about 6 km downriver from Napamiut.

'Analytical work by Beta Analytic Inc. Coral Gables Flordia, 33124; dates are reported as RCYBP (radiocarbon years before 1950 AD), Half life of radiocarbon is 5,568 years; accuracy of results are one standard
deviation. Adjusted ages are normalized to -25 per mil carbon 13.



Table 2. Major oxide and trace element determinations and CIPW normative mineralogy for selected igneous rocks from Sleetmute C-7, C-8, D-7, and D-8 Quadrangles - page I of 5

Map no. 1 2 3 4 5 6 7 8 9 10 I 12
Field no. 91BT1092 91BT1132 90GL51Y 90GL31b S0BT40P 90HA3Y 90BT41Ab S0HA4? 90HAGP 90HA7b S0BT49b 90BT60P
Rock type Basaltic Granite Quartz Basaltic Granite Coarse Coarse Basahic Vesicular Latite Latite Basaltic
Andesite Porphyry Diorite Andesite Porphyry Vitric Tuff Vitric Tuff Andesite Andesite Tuff (TKdt) Andesite
_(TKvm) (TKep} _(TKgdy (TKvm) IRKgp) ~dKetd _(TKat) {TKvm) AIRgvm) {TKdty _ _{TKvm)
Si0, 54.40 7720 58.30 5429 73.07 75.00 59.83 56.60 59.20 68.00 70.06 5630
AlyOq 14.50 12.00 13.90 14.12 14,30 12,70 17.48 15.10 16.00 13.60 14.19 1530
Fe,04 391 056 2.06 244 082 093 264 228 2.01 175 1.93 330
FeO 420 <10 4.90 5.38 051 1.10 3.37 510 5.00 230 1.09 4.00
MgO 5.78 0.14 6.32 807 0.17 0.66 308 5.98 3.03 0.83 091 584
CaO 8.40 0.40 6.61 7.57 1.44 151 497 6.53 5.36 247 251 6.32
Na,O 211 3.05 2.63 291 342 230 3.88 272 34 338 240 2.81
K,0 1.72 4.96 1.69 0.71 4.60 322 3.27 1.79 2.76 3.83 2.62 2.19
TiO, 0.96 0.20 0.60 073 0.07 0.40 0.88 1.14 1.37 0.73 052 107
MznO 0.12 0.02 0.15 0.16 0.01 0.03 0.05 0.13 0.12 0.06 0.04 0.12
P,0q 025 0.04 0.16 023 0.12 0.10 0.38 024 0.33 0.16 023 0.21
LOI =247 A.23 208 ~1.10 _0.65 ATT 024 _270 177 240 _1.66 221
TOTAL 98.82 99.80 99.40 91.71 99.18 99.72 100.07 100.31 99,99 99.51 98.16 99.67
Trace Elements (in ppm)
Cr 249 <10 507 NA NA 41 NA 384 101 29 NA 343
Rb 62 158 51 NA NA 94 NA 86 94 147 NA 65
Sr 533 40 418 NA NA 237 NA 359 332 178 NA 309
Y 19 23 15 NA NA <10 NA 17 33 46 NA 33
Zr 129 171 142 NA NA 144 NA 222 286 366 NA 23
Nb 21 21 20 NA NA 19 NA 12 18 21 NA <10
Ba 1,530 1,820 1,620 NA NA 1,900 NA 799 1,060 1,490 NA 900
CTPW Norms (weight/percent)

Quartz 11.77 40.10 1291 NA 32.98 46.02 9.63 10.83 14.07 27.66 4149 10.24
Cerundum 0.00 1.00 0.00 NA 1.39 299 0.00 0.00 0.00 .00 352 0.00
Orthoclase 10.60 29.73 10.32 NA 27.60 19.45 19.43 10.91 16.70 23.35 16.06 13.34
Albite 18.62 26.18 2299 NA 2939 19.89 33.01 2374 26.34 29.50 21.07 24.51
Anorthite 26.09 1.75 21.83 NA 6.46 6.99 20.73 24.45 22.38 10.96 1136 23.36
Diopside 12.48 0.00 8.85 NA 0.00 0.00 1.26 592 2.17 0.50 (.00 6.00
Olivine 0.00 0.00 0.00 NA 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Hyperstene 12.73 0.35 19.25 NA 0.65 244 10.08 18,77 12.74 397 235 15.68
Magnetite 522 Q.57 228 NA 1.12 1.20 3.31 2.57 217 224 2.57 4.27
Hmenite 1.90 022 1.18 NA 0.14 0.78 1.68 223 2.66 1.43 1.03 2.10
Apatite 0.60 _Q.09 _0.38 NA 0,28 0.24 0.89 057 0.78 _0.38 0.55 0.50
TOTAL 100.01 99.99 95.59 NA 100.01 100.00 100.02 99.99 100.01 99,99 100.00 100.00
Differentaucn

Index 40.99 96.01 46.22 NA 89.97 85.36 62.06 4548 57.11 80.51 78.62 48.09
Plagioclase

composition 58.35 6.26 48.71 NA 18.01 26.00 38.58 50.74 45.94 27.09 35.03 48.80

dAnalyses by X-ray Analytical Laboratories, 1885 Leslie St. Don Mills, Ontario, Canada. All oxide values except FeO determined by Induced Coupled Plazma techniques: trace elements determined by x-ray fluorescence techniques. FeQ determined using wet
chemistry rechnique.
bAnalyses by W.(G. Armanin, Chemex Labs Inc., Sparks, Nevada: all oxide samples determined by Induced Coupled Piazma techniques; trace efements by x-ray fluorescence techniques; FeQ by wet chemistry.



Table 2. Major oxide and trace element determinations and CIPW normative mineralogy for selected igneous rocks from Sleetrmute C-7, C-8, D-7. and D-8 Quadrangles - Continued - page 2 of 5

Map no.
Field no.
Rock type

$i0,
AlL0;
Fe,0,
FeQ
MgO
Ca0
Na,O
K,0
MnO
LO1
TOTAL

Quarz
Corundum
Orthoclase
Albite
Anorthite
Diopside
Olivine
Hyperstone
Magnette
Lmernite
Apatie
TOTAL

Differentation
Index

Plagioclase
Composition

13 14 15 16 17 18 19
90BT61P 20BT632 91BT732 91BT1192 92BT1202 90BT35B2 90BT81Y
Basaltic Basaltic High K Basaltic Vitreous Andesite Granodiorite
Andesite Andesite Andesite Apdesite Andesite flow Tuff (TKsy)

—(TRegvm) —(TKvm) —(TKdty {TRvm) —(TKvv) _(TKdy N
5627 57.70 62.20 58.40 6140 62.00 65.45
15.62 15.40 14.70 16.30 15.80 15.80 14.77

247 2.55 2.34 273 6.05 2.09 0.82
446 4.20 4.40 290 1.50 3.60 328
5.66 5.1 1.12 384 1.85 1.46 2.10
626 5.83 3.65 6.84 4.04 4.04 288
3.1 2.52 394 294 3.68 4.45 279
1.99 2.21 3.18 204 305 2.1 329
1.05 1.06 1.21 0.75 1.03 0.94 0.66
0.10 0.12 0.11 0.09 0.09 0.11 0.06
028 0.22 0.34 0.23 024 0.24 028
144 123 2.8 %08 —1.90 234 270
98.71 OB 85 100.04 99.14 100.63 99.38 99.08
Trace Elements (in ppm)
NA 349 <10 174 38 32 NA
NA 85 178 69 106 158 NA
NA 348 232 571 291 327 NA
NA 27 68 10 34 52 NA
NA 266 380 136 296 341 NA
NA 18 20 25 39 40 NA
NA 916 1,450 1,760 1,220 1,410 NA
CIPW Nommns (weight/percent)
8.91 14.29 17.62 14.76 18.32 17.07 27.16
0.00 0.00 0.00 0.00 0.00 0.00 2.12
12.15 13.54 19.43 12.46 18.57 1293 20.03
27.0% 2211 34.47 2571 32.08 39.04 24.32
23.54 25.07 1348 26.11 18.12 17.53 12.84
534 2775 2.49 590 0.7] 1.35 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00
17.17 16.50 6.54 %.42 442 7.11 9.35
297 3.14 279 3.61 521 2.54 235
2.06 209 2.38 1.47 2.02 1.85 1.17
0.67 0.53 0.81 055 Q.57 0.58 —0.66
100.10 100.02 100.01 99.99 100.62 100.00 100.00
48.25 49.94 71.52 52.93 68.97 69.04 71.52
46.40 53.13 28.11 50.39 36.10 3099 34.55

20 21 22 23
91BT1012 90BTg3b 90BT70P 90HA27Y
Basaltic Andesite Granodicrite Vitric

Andesite Flow Porphyry Lithic Tuff
—(TKvm) _(TKa). {TKsvp). _(TRat
56.00 56.00 65.77 73.71
15.30 1472 15.14 13.92
296 2.80 1.60 0.79
430 4.02 2.90 0.16
480 456 2.44 051
6.44 5.89 332 1.14
2.59 2.83 3.14 3.63
1.90 2.31 3.43 2.82
1.31 1.10 0.78 0.11
0.12 0.13 0.04 0.01
028 0.35 028 0.13
323 _4.14 _183 210
99.23 98.94 100.69 99.03

194 NA NA NA
44 NA NA NA
355 NA NA NA
38 NA NA NA
262 NA NA NA
31 NA NA NA
882 NA NA NA
1354 12.89 23.29 4021
0.00 0.00 0.89 323
11.75 14.34 20.69 17.19
22.94 25,16 26.96 31.69
25.66 21.68 14.86 496
470 5.28 0.00 0.00
0.00 0.00 0.00 0.00
1434 12.75 927 1.3%
3.78 484 1.88 0.97
2.60 2.20 1.50 022
_0.68 _ 085 0.66 031
99.99 100.00 100.00 100.
4823 52.39 70.94 89.10
52.80 46.29 3553 13.53

90BTS5B
Andesite
(TKdt)

62.19
16.56
2.39
3.67
1.62
4.17
4.1t
3.00
0.99
0.05
0.32
1.26
10033

NA
NA
NA
NA
NA
NA
NA

15.10
0.00
17.97
35.24
18.12
0.60
0.00
7.39
292
1.91
073
100.00

68.31

33.95



Table 2. Major oxide and trace element determinations and CIPW normaiive mineralogy for selected igneous rocks from Sleetmute C-7, C-8, D-7. and D-8 Quadrangles - Continued - page 3 of 5

Map no. 25 26 27 28 29 30 31 32 33 34 35 36
Field no. 90BT121® 90BT10%% 90BT108P S0BT107° S0GL.73* 90BT93b 90BT96a 90HA322? 90HA37B2 90BT111® 92BT1232 92BT1252
Rock type Grancdiorite Larite Latite Latite High K Granodiorite Latite High X L atite Tuffaceous Tuffaceous Dacite
Porphyry Tuff (TKvi) {TKvi) Andesite (TKsy) (TKvi) Andesite Tuff Andesite Andesite Flows
{ITKsyp)_ (TKvit) (TKa) (TKvi) (TKvit) (TKyit) (TKvi) (TKvi)
$i0, 6425 64.50 64.10 63.94 60.10 66.90 64.61 60.50 64.80 62.87 62.30 62.50
Al Oy 14.86 15.60 16.04 16.18 13.60 14.91 1626 15.80 1550 15.87 15.60 15.60
Fe, 04 128 2.73 1.81 225 218 113 2.63 1.96 252 2.08 532 5.46
FeO 3.00 3.30 3.61 3.67 390 2.67 322 3.93 . 2.70 3.78 2.30 290
MgO 229 1.24 1.36 1.52 6.00 1.87 152 1.59 1,34 2.07 1.38 1.45
CaO 284 3.00 2,88 3.67 473 212 354 425 3.33 3.49 344 3.74
Na,O 317 4.07 397 384 2.64 KE1)1 4.03 329 392 N in 3.99
K,0 3.39 3.60 3.35 356 3.33 336 356 3.06 344 3.338 34) 3.14
TiO, 0.75 0.86 0.90 0.94 058 058 093 0.93 0.83 0.96 051 0.94
MnO 0.08 0.09 0.04 0.05 0.13 0.07 0.05 0.10 0.09 0.06 0.23 0.11
P,0; 029 0.24 0.31 032 022 028 031 0.21 0.19 029 022 022
LO1I 152 0.77 1.43 0.64 254 230 0.69 393 1.47 1.44 173 1.30
TOTAL 98.72 100.00 100, 10058 99.95 9920 101.35 99.97 100.13 100.20 100.58 101.35
Trace Elements (in ppm)
Cr NA 26 NA NA 464 NA NA 45 43 NA 15 2]
Rb NA 125 NA NA 93 NA NA &9 113 NA 115 107
Sr NA 246 NA NA 351 NA NA 322 250 NA 283 288
Y NA 26 NA NA 12 NA NaA 23 38 NA 35 38
Zr NA 414 NA NA 124 NA NA 280 314 NA 301 296
Nb NA 27 NA NA <10 NA NA 28 21 NA 24 57
Ba NA 1,500 NA NA 1,420 NA NA 1270 1,250 NA 1,330 1,320
CIPW Nomms (weight/percent)
Quartz 2347 1836 18.60 17.13 13.09 29.45 17.33 16.32 21.25 15.85 16.00 17.66
Corundum 1.57 0.13 1.19 0.10 0.00 3.25 0.08 0.00 1.44 0.13 0.00 0.00
Onrthoclase 20.90 21.52 21.37 21.13 2029 20.55 2098 18.92 20.46 20.31 2082 19.16
Albite 2798 34.83 34.22 32.64 23.03 26.36 34.00 29.13 33.38 33.64 31.95 34.85
Anorthite 12.72 13.47 12.49 16.19 15.90 8.99 15.49 20.20 10.71 15.68 13.45 15.88
Diopside 0.00 0.00 0.00 0.00 5.46 0.00 0.00 0.35 0.00 0.00 2.14 1.46
Olivine 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Hypersiene 9.74 6.01 7.58 157 17.95 8.32 6.38 11.15 5.84 9.4] 318 5.27
Magnetite 1.44 3.48 2.08 270 262 126 3.25 1.53 324 245 4.15 3.35
DNmenite 1.49 1.65 1.74 1.79 1.14 1.14 1.76 1.89 1.59 1.85 179 1.84
Apartile 0.70 0.56 0.73 0.74 0.53 067 Q.72 0.51 2.10 0.68 053 0.53
TOTAL 100.0% 100.01 100.00 100.00 100.00 100.00 100.01 100.01 100.01 106.00 100.01 100.00
Differentation
Index 7235 74.71 74.18 70.90 5641 76.37 72.3) 64.37 75.09 69.80 7477 71.67
Plagioclase

Composition 31.26 27.89 26.74 33.16 40.85 25.44 31.30 40.95 24.30 3179 26.17 31.30



Table 2. Major oxide and 1race element determinations and CIPW normative mineralogy for selected igneous rocks from Sleetmute C-7, C-8, D-7, and )-8 Quadrangles - Continued - page 4 of 5

Map no. 37 38 39 40 4] 42 43 44 45 46 47 48
Field no. S0BT114b 91GL27? 9IGL26% 90BT115b 92BT101# 91BT422 92GL86? 91BT352 91BT34a8 91BT34b? 9I1BT34¢% 91BT162
Rock type Latite Latite Andesite Andesite Andesite Granodiorite Andesite Mafic Mafic Mafic Latite Gabbro
Tuff Tuff (TKvi) {TKva) (Kac) (TKsyp) (Kac) flow flow flow Tuff (TKgb)
_(TKf) . (TKfy - - - e - —(TKvin) —(TKvin) —(TKvm) {TRdty -
Si0, 64.54 64.30 62.80 61.85 57.60 67.70 35.10 54.70 54.00 57.20 63.00 53.00
Al,O, 16.31 1590 1590 1595 17.70 14,70 18.70 14.70 14.40 15.60 15.40 14,70
Fe,04 3.25 1.87 2.85 246 6.22 1.12 6.65 2.43 274 344 2.14 2.63
FeO 2.46 3.80 3.00 3.48 230 2.70 2.00 5.40 4.80 4.00 3.20 4,60
MgO 1.38 1.40 1.53 1.73 232 1.19 2.50 8.22 8.34 5.27 1.40 6.96
Ca0 344 3.41 3.89 3.87 525 2.41 3.74 6.85 6.91 595 342 7.10
Na,O 3.97 3.85 3.80 3.84 3.77 3.69 4.34 2.41 2.34 3.10 n 2.46
K,0 3.69 3.54 32 3.31 2.20 4.39 2.44 116 1.09 2.05 30 1.30
TiO, 0.95 0.91 0.96 093 0.86 0.74 1.18 0.70 0.66 1.19 0.87 0.91
MnO 0.05 0.10 0.11 0.09 0.14 0.08 023 0.14 0.13 0.12 0.09 0.15
P04 0.32 0.22 0.24 0.37 030 0.14 0.18 0.13 0.13 0.24 0.24 0.18
LOi 074 0.77 139 0.90 1.45 0.8s 365 3 _33 .93 347 _523
TOTAL 101.10 100.07 99.69 98.78 100.11 89.71 100.71 100.07 98.85 100.09 99.99 99.22

Trace Elements (in ppm)

Cr NA 28 27 NA <10 38 <10 686 643 281 39 480
Rb NA 123 99 NA 61 156 83 34 33 72 144 54
Sr NA 299 294 NA 552 167 469 318 361 338 272 459
Y NA 20 42 NA 15 45 26 16 22 40 a8 18
Zr NA 374 383 NA 132 423 147 109 92 251 38] 154
Nb NA 25 11 NA 19 29 29 16 13 14 31 22
Ba NA 1,460 1,390 NA 1,740 1,580 2,190 599 482 891 1.448 788
CIPW Norms {weight/percent)

Quariz 18.58 17.76 18.07 1598 1391 21.85 9.79 8.13 8.72 1139 20.04 8.61
Corundum 0.30 0.06 0.00 0.00 0.30 0.00 2.69 0.00 0.00 0.00 022 0.00
Orthoclase 21.73 21.16 19.42 20.06 13.53 26.32 15.20 7.12 6.76 12.40 18.56 822
Albite 33.47 3294 32.82 33.33 33.19 31.68 38.72 21.19 20.79 26.84 3317 2227
Anorthile 14.92 15.66 17.17 1693 25.06 10.74 18.32 26.88 26.85 23.12 16.22 26.99
Diopside 0.00 0.00 0.76 0.23 0.00 0.39 0.00 6.06 6.70 436 0.00 7.55
Olivine 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Hypersiepe 378 2.04 5.61 1.70 6.06 6.07 6.57 26.17 24 88 14.56 6.88 20.78
Magnetite 4.70 2.13 3.73 3.09 5.54 1.21 5.91 2,71 337 445 2.70 29
TNlmenite 1.80 1.75 1.86 1.81 1.68 1.43 2.36 1.36 1.66 2.31 1.72 1.85
Apatite 0.74 0.52 0.57 0.38 0,72 0.33 044 0,31 0,27 0.57 0.51 0.45
TOTAL 100.00 100.02 100.01 100.01 9999 100.02 100.00 99,99 100.00 100.00 100.02 100.01
Differentation

Index 73.77 71.86 70.31 69.36 60.63 79.85 63.71 3644 36.27 50.63 71.77 39.10
Plagioclase

Composition 30.84 3222 34.35 33.69 43.09 25.32 3212 5592 56.36 46.28 3284 54.79



Table 2. Major oxide and trace element determinations and CIPW normative mineralogy for selected igneous rocks from Sleetmure C-7, C-8, D-7. and D-8 Quadrangles - Continued - page 5 of 5

Map no. 49 50 51 52 53 54 55 56
Field no. 91BT132 31BT9 S1BT632 91BT50a* 91BT50b? S1BT502 91BT512 91BTS42
Rock type Felsite Granite Granite Granite Granite Granite Granite Granite
(TKgm Porphyry Porphyry Porphyry (TKer) Porphyry {TKgp) Porphyry
—(TKep) —(TKgp) _(TKep) —(IXgp) _— —(IKep) .
8i0, 72.60 7270 63.20 73.60 72.20 73.70 73.80 79.20
Al, 04 14.20 14.50 1590 15.00 14.40 15.00 1520 11.90
Fe, 05 1.06 143 240 0.53 1.2 0.54 042 0.38
FeQ 090 0.50 3.50 0.60 1.10 0.60 0.10 040
MgO 0.63 0.46 1.48 0.13 032 0.13 0.14 0.11
Ca0 027 1.03 3.28 1.00 1.28 0.99 0.48 0.81
Nz,0 235 277 3.93 397 4.60 403 4.25 318
K,0 5.02 4.07 341 426 434 4.33 427 3.40
Ti0, 025 025 051 0.05 0.21 0.05 0.03 0.04
MnO 0.05 0.02 a.10 a0 0.06 0.02 .02 0.01
P,05 0.13 0.12 0.24 0.08 0.07 0.08 0.06 0.06
LOI _2.00 200 _147 0.93 0.54 0,77 1.54 1.00
TOTAL 99.46 99.85 99.82 100.17 100.14 100.24 100.31 100.49
Trace Elements (in ppm)
Cr <10 <I0 26 I3 <10 <10 <10 <10
Rb 157 129 119 177 138 183 221 135
Sr 142 239 276 100 189 89 80 76
Y <10 12 37 <10 34 <10 <10 <10
Zr 139 134 331 55 220 o6 42 44
Nb <10 24 19 26 13 31 22 13
Ba 3.880 2,390 1,450 574 1,180 604 427 615
CIPW Nomns (weight/percent)

Quartz 39.36 39.33 17.53 32.06 2549 31.49 32.07 46.03
Corundum 4.85 4.04 0.36 225 0.00 2.09 2.89 1.67
Orthoclase 30.47 24.59 20.57 25.38 2578 25.74 25.55 20.20
Albite 2042 2397 33.94 3387 35.13 34.30 36.41 27.06
Anorthite 0.50 4.42 [5.01 4,48 5.86 442 2.02 3.65
Diopside 0.00 0.00 0.00 0.00 .06 0.00 0.00 0.00
Olivine 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Hyperstene 217 1.17 7.28 1.01 1.82 1.00 0.35 0.68
Magnetite 1.43 1.71 2.99 0.67 1.3t 0.69 0.51 050
Timenite 0.49 0.49 1.76 0.10 040 0.10 0.06 0.08
Apatite 031 0,28 0.57 0.19 0.16 Q.19 0.14 0.14
TOTAL 100.00 100.00 100.01 100.01 100.01 100.02 100.01 100.01
Differentation

Index 90.25 87.89 72.04 91.3] 80.40 91.53 94.03 9329
Plagioclase

Composition 0.98 15.57 30.66 11.68 13.03 11.42 5.26 11.89



