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Figure 6.- Dry Fork garnet prospect
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Figure 7.- Miscellaneous sample localities in the Lionhead study area
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Table 3.—Analyses of garnet-bearing samplea from the Dry Fork prospect

Sample Deacription Sample Meshes to the inch Total Approximate
no. weight estimate percent (%)
in grams (gn) 14-35 >50 >70 >100 200 garnet weight garmet
20 Total sample and fraotion weighta: 28056.6 gn 7088.4 gn 366.6 gn  80.7 gn 26,2 gm 6.3 g
Visual estimate percent garnet: 80 X 80 X 80 X 70 % 60 %
Visual percent X fraction weight: 630.7gn 320.0 gm 64.6 gn 17.6 gm 3.8 gn 1045.7 gm 37 %
Pink to orangs garnet ratio: 8:2 7:3 8:2 8:2 9:1 '
Roundness 1/: asbR sbR/sbA sbA/A sbA/A A
21 Total sample and fraotion weighta: 402.3 gn 4.9 gn 5.8 gm 2.6 gn 1.3 gn 0.5 gm
Vieual estimate percent garnet: 80 X 90 % 80 X 80 % 80 %
Visual percent X fraction weight: 3.9 gn 5.2 gm 2.1 gm 1.0 gn .4 gnm 13.0 gn 3%
Pink to orange garnet ratio: 10:0 9:1 9:1 9:1 9:1
Roundness 1/: sbR sbR abA abA/A A
22 Total sample and fraction weights: 545.9 gm 7.5 gn 8.3 gn 3.4 en 1.2 gn 4 gn
Visual estimate percent garnet: 80 X 80 % 70 % 70 ¥ 70 %
Visual percent X fraction weight: 8.0 gn 6.6 gn 2.4 gn .8 &n .3 gm 16.1 gm 3%
Pink to oranges garnet ratio: d 9:1 9:1 9:1 9:1 9:1
Roundness 1/: sbR sbR/sbA sbA A A
23 Total sample and fraction weights: 2043.2 gm 770.7 gm 446.86 gm 66.2 gn  16.9 gn 4.1 gn
Visual estimate percent garnet: 80 ¥ 90 % 290 % 80 % 80 %
Visual peroent X fraction weight: 616.6 g 401.9 gm 59.6 gm  13.5 gm 3.3 gn 1094.9 gm 64 ¥
Pink to orange garnet ratio: 8:2 8:2 8:2 9:1 9:1
Roundness 1/: R/8sbR abR/sbA sbA/A A A
24 Total sample and fraction weights: 1839.5 gm 138.6 gn 231.7 gm 116.9 gmn 52.9 gn  13.3 gn
Visual estimate percent garnet: 90 % 80 % 80 % 70 % 60 %
Visual percent X fraction weight: . 124.7 gm 208.5 gm 93.5 gm 37.0 gm 6.7 gm 470.4 gn 286 X
Pink to orange garnet ratio: 9:1 7:3 8:2 8:2 9:1
Roundness 1/: R/sbR sbR/sbA  sbR/sbA sbA/A A

1/

R rounded, sbR subrounded, sbA subangular, A angular, R/sbR rounded to subrounded, etc.



Miscellaneous Sampling

Thirteen miscellaneous rock samples from varied geologic environments
(fig. 7, nos. 26-31 and 38-44), and six reconnaissance pan (alluvial)
samples from Targhee Creek (fig. 7, nos. 32-37) were taken. Gold or
other valuable heavy minerals were not detected in the alluvial samples.
Analyses for rock samples are presented in tables A-2 and A-3.

Two aggregate pits occur west of the study area and north of Raynolds
Pass (in Montana) along U.S. Route 287, and two pits occur south of the
area on the outwash plain east of Henrys Lake. These were presumably
developed for highway construction. Several claims for building
(dimension) stone have been located southwest of the study area. The
Flagstone claim group, 1.5 mi south and east of Raynolds Pass, was
located in October, 1966, by Elmer Moedl (Fremont County mining records,
Book E, p. 131); other stone claims in the vicinity includes Jacy’s
Building Stone claim and Katie‘’s Building Stone claim, (BLM mining claim
recordation data), and the Sage Brush claim.

The past-producing Little Mile Creek (Cliff Lake) asbestos mine lies 2
mi north of the study area, in a rock unit which extends into the area.
Two talc occurrences lie about 3 mi southwest of the study area (in
Montana) (Berg, 1979) within rock similar to the Tick Heaven prospect
host rock. In the Centennial Mountains, several miles west-southwest,
several phosphate mines and prospects contain extensive resources;
however, the phosphate host rock does not extend into the study area
(Witkind and others, 1981; Witkind and Ridenour, 1984; and Swanson,
1970). There are no oil and gas leases within the study area.

MINERAL RESOURCE EVALUATION

No mineral resources have been identified in the Lionhead study area.
Material from the road-gravel pit is suitable for many road building
applications; however, abundant similar aggregate occurs in the
vicinity, outside of the study area (Witkind, 1972a and 1972f). The pit
aggregate, a high bulk and low value commodity, can only be used
economically on local road building and maintenance projects. Rock
which may be suitable for dimension stone applications probably occurs
in the study area; however, any such occurrences are remote from
established roads and are unlikely to be competitive with other sources.
Precambrian gneissic peridotite, which hosts the Little Mile Creek
asbestos mine north of the study area, was reconnaissanced, but no
asbestos or other ultra-mafic related minerals were observed.

A low—grade iron occurrence at the Thimbleberry prospect has no economic
significance. Sufficient tonnage does not occur; the occurrence is also
much lower in grade than other deposits in the region (Bayley and James,
1973, p. 954). Resources of other commodities are not indicated at the

iron occurrence, because base- and ferro alloy-metals are depleted, and

precious-metal concentrations are not present.

Talc at the Tick Heaven claim group was seen only as float, and no
resource was identified. The occurrence is associated with a dolomitic
marble; however, dolostone and talc resources cannot be ruled-out in
unexposed rock beneath the study area.

At the Dry Fork garnet prospect, three alluvial samples contained
between 26 and 54 percent garnet. These concentrations are high enough
to invite development if substantial resources occur. It is unlikely
that the presence of two species of garnet, pyrope and almandine, is
significant for the purpose of an abrasive product, despite the tendency
of the almandine garnet to be more angular. The garnet species have
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similar physical properties, and probably would not be recovered
separately during any anticipated processing steps for the most common
applications, abrasives and filtration devices.

The mile~long extent of the garnet deposit (fig. 6) and the possibility
of additional garnet along Targhee Creek, suggest resources may be
present; they would be mainly outside the proposed Wilderness.

U.S. garnet production for 1990 is estimated at 56,141 tons, consumption
was 48,100 tons. The U.S. is a net garnet exporter; exports equaled
11,000 tons and imports were 5,500 tons, all from Australia. Major
garnet uses were as abrasives in the petroleum industry (drill bits),

41 percent; filtration media, 20 percent; transport manufacturing,

19 percent (tires); finishing wood furniture, 10 percent (sandpaper);
electronic components, 7 percent; and ceramics and glass, 3 percent
(U.S. Bureau of Mines, 1992, p. 66).

Angular garnet is most useful as an abrasive; angular grains are
generally made up of broken garnet crystals, rather than whole or
"euhedral" crystal grains, which grew naturally into faceted, but
subspherical shapes prior to erosion. In the study area, the high
garnet concentrations of commonly euhedral garnet at the larger mesh
sizes (rounded due to crystal shape as well as weathering and erosion)
may make the coarser size fractions amenable to cleaning and crushing to
required size and angularity; that is, it may be more economic to
discard the finer size fractions, rather than separate them from equally
fine and angular impurities.
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Table A-1.--Element analyses from the Thimbleberry and Tick Heaven prospects, Fremont County, Idaho.
[Analyses by ICP (gold by NAA); samples contain 0.5 ppm (parts per million) Ag, < (less than) 1 ppb (parts per billion) Au,

<0.5 ppm Be, <2 ppm Bi, <0.5 ppm Cd, and <10 ppm W, except as noted (*¥); > greater than; mm (millimeters); X (percent)]

Sample

YA

3%

4%

6%

Description

Type

Brownish-red medium- to
fine-grained Flathead
sandstone

Brownish-gray algal Meagher
limestone; 0.5- to 4 in.-
thick beds strike N. 25° W.,
dip 35" E.

Manganese- and iron-oxide
mineralized hornblende-
tremolite-garnet-quartz
gneissic schist; <0.5 to 5
mm hematite-cemented
fractures; strikes N. 35°
E., dips 48° E.; sampled
across NE face of pit

Reddish-brown cross-bedded
Flathead sandstone; local
hematitic argillite clasts

Iron oxide mineralized
amphibole-quartz schistose
gneiss; <0.5 to 5 mm
hematite-cemented fractures;
major joint set strikes N.
75° W., dips 40° S., minor
Jjoint set strikes N. 55° W.,
dips 45° W.; sampled across
NW face of pit

Lenticular 3-in.-thick quartz
pods along N. 756° W. joint

Iron oxide mineralized
hornblende-actinolite-
tremolite-garnet-quarte
schistose gneiss with minor
apatite, magnetite, and
muscovite; <0.5 to 5 mm
hematite-cemented fractures;
foliation strikes N. 30° E.,
dips 57° E.; sampled across
NE face of pit

Grab

Random
chip

8-ft
chip

Grab

4.5-ft
chip

Select

6.1-ft
chip

3.30

.83

2.06

.83

Ba

30

260

20

50

10

60

>25.0

1.58

.04

1.91

.97

1.54

12

Cr

m)

321

13

187

332

91

146

129

Cu Fe K Mg Mn Mo Na
(ppm) (%) (%) (X) (ppm) (ppm) (%) (
22 1,06 0.17 0.04 91 26 0.04
2 .37 .36 W31 217 <1 .04
28 13.20 .59 1.00 583 A1 .61
<1 2.43 .36 .04 31 20 .03
61 17.70 .12 1.04 429 <1 .18
2 2.71 .04 +35 84 17 .09
49 16.90 .21 1.41 529 1 .10

Ni
ppa

7

27

12

19

P

140

250

510

80

550

840

550

Pb

8

18

14

<2

Sr Ti
"n m x
21 0.04
254 .02
91 .13
35 .08
47 .07
34 .02
39 W11

v

Zn

n m
13 8
5 6
50 48
22 4
28 41
12 10
41 43
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Table A-~1.--Element analyses from the Thimbleberry and Tick Heaven prospects, Fremont County, Idaho.--Continued

Sample Al Ba Ca Co Cr Cu Fe K Mg Mn Mo Na Ni P Pb Sr Ti v in
_No. __ Description ~~_ Type n m) (ppm) (ppm) (%) (%) (X) (ppm) (ppm) (%) (ppm) (ppm) (ppm) (ppm) (%) (ppm) (ppm)
9% Iron oxide-stained Grab 3.17 40 3.13 4 100 4 20.5 0.19 1.45 574 <1 0.31 15 470 10 100 0.09 35 36
hornblende-mica~quartz
gneiss

10* Fine-grained quartz-biotite- Random 6.14 620 1.19 15 242 24 3.36 1.83 1.37 451 6 1.77 42 370 40 128 .29 72 64
phlogopite gneissic schist; chip
foliation strikes N. 30° E.,
dips 40° E.

11 Fine-grained dark steel-gray Random 7.00 230 4,74 47 156 55 8.86 .34 3.10 1340 <1 2.39 85 980 12 148 1,06 261 103
hornblende-quartz schistose chip
gneiss; contorted foliation

12* Very finely laminated do 7.31 230 6.60 46 284 56 8.24 ,46 4.11 1285 <1 1.78 109 700 6 198 .86 242 90
hornblende schistose gneiss

15% Dark-gray fine-grained do 6.23 210 5.39 41 87 89 9.39 .59 3.04 1535 <1 1.95 48 590 19 118 .90 305 112
hornblende gneiss; adjacent
to metadolostone; apparent
bedding, contact, and
foliation strike N. 35° E.,

9?2

dip 65° W.

16* Coarse-grained dolomitic do .74 20 18.35 « 19 3 .43 .22 9.52 3700 <1 .05 ] 10 <2 53 .02 8 1
marble

17 Dark-bluish-gray talc schist; Select .49 40 3.18 «1 12 <1 1.23 .02 16.60 692 <1 .04 6 <10 <2 7 .01 6 18
flat pebble and cobble float
averages 0.3-in. thick

18% White dolomitic marble; Random .30 10 18.85 «1 19 <1 .52 .04 10.90 4280 <« .05 1 <10 <2 28 <.01 2 5
apparent bedding, contact, chip
and foliation strike N. 40°
E., dip 60° W.

19% Dark-gray quartz mica schist; Qrab 7.63 440 .86 24 276 71 4,37 4.48 1.59 1385 4 .28 72 130 26 62 .51 144 104

minor hornblende,
vesuvianite, and
plagioclase; weathers brown

% Sample no. 3 - 2 ppm Bi; no. 4 - 6 ppb Au; no. 6 - 1.0 ppm Be; no. 9 - 10 ppm W; no. 10 - 1.5 ppm Be; no. 12 - 0.5 ppm Cd; no. 15 - 1.0 ppm Ag, 0.5 ppm Be;
no., 16 -~ 0.5 ppm Cd; no., 18 - 0.6 ppm Cd; no. 19 - 1.0 ppm Be
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TABLE A-2. -- Deaoriptions and analyses of miscellaneous samples from the Lionhead study area

[(ppb - parts per billion, ft - foot, mg - milligram, mm - millimeter; < - less than, > ~ larger than, Fe stns - iron stains]

In parts per million, except as noted

Description
Sample Sample Au Ag Cu b Zn As 8b W Ba Mo Hg
no. type (ppb) (ppdb)
25 Light gray Meagher Limestone; irregular Grab <5 <0.1 b 8 2 12 <5 <b <10 <100 <1 <10
light brovm silty imterbeds.
26 Iron oxide-stained biotite hornblende Chip <5 <0.1 13 10 42 <6 <6 <10 100 <1 <10
gneisa; strike N. 35° R., dip 70* S.E. 6 ft
Prom outcrop below Flathead Sandstons.
27 1Iron oxide-stained vein quartz; from horn- Random <6 <0.1 12 6 8 <5 <b <10 <100 <1 <10
blende gneiss country rock. ohip
28 Flathead Sandstone; red, medium grained, Chip <5 <0.1 1 4 1 <5 <5 <10 <100 1 <10
cross bedded, iron oxide-stained bedding 2.5 £t
and jointing planes.
29 Light gray Heagher Limestone; irregular Random <6 <0.1 4 5 8 6 <6 <10 <100 <1 <10
light brown silty imterbeds; locally iron chip
oxide stainad.
30 Charcoal gray peridotite; minor olivine and Do... <5 <0.1 72 8 38 <5 <6 <10 <100 <1 <10
deuteric epidote; 1 mm thick gneissic
! lamina; iron oxide stained quartz lamina
1 centimeter apart.
31 Charcoal gray peridotite; minor olivine and Do.. <5 <0.1 39 5 29 <5 <5 <10 <100 <1 <10
deuteric epidote; 1 mm gneissic lamina.
33 Finely laminated, biotite hornblende gneiss; Do.. <5 <0.1 41 16 70 <5 <5 <10 170 <1 <10
locally heavy iron oxide stains; foliation
strikea N. 7* W., dips 20° S.W.
38 Phlogopite biotite hornblende gneiss; local Do.. <5 <0.1 10 8 93 <6 <b <10 430 <1 25
ataurolite crystals; no iron oxide stains.
39 Finely laminiated, iron oxide-atained bio- Do.. <6 <0.1 b 4 2 <5 <5 <10 <100 <1 <10
tite hornblende gneiss, below Flathead
Bandstone; gneissosity strikes N. 28°E.,
dips 45° N.W.
40 Vein quartz, 50% iron oxide-stained; minor Do.. <b <0.1 21 8 13 <6 <b <10 160 1 16
olay-altered gneiss.
41 Argillacecus interbed in Flathead Sandstone; Do.. <5 <0.1 1 8 1 <B <5 <10 <100 1 <10
very hematitic.
42 Reddish Flathead Sandstone; 14-in.-thick Do.. <5 <0.1 24 11 7 <6 <6 <10 450 <1 <10
cream-colored beds strike N. 75° E., dip
25° 6.B.; red west-dipping orossbeds; red,
1- to 2-in.-thick argillite interbeds.
43 Intensely iron oxide-stained mica hornblende Chip <5 0.1 68 4 5 <5 <5 <10 <100 b & 10
gneiss; a resampling of the northeast face 6 ft
of pit (table A-1, no. B; Peters and
Winters, 1988, appendix C, no. 7).
44 Biotite hornblende quartzite gneiss; fine, Random <5 <0.1 7 12 54 <6 <6 <10 250 <l <10
straight laminations strike N, 25° B., ohip
dip 47* 8.R. '
46 Conglomeratio quartzite; rose~ to buff- Do. . <6 <0.1 <1 4 3 <5 <6 <10 <100 <1 <10

oolored, 0.25- to 1.5-in.-long uncommon
quartz and rock fragment (mainly gneiss)
pebbles; strike N. 20° E., dip 46° 8.W.
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Table A-3.--Whole rock analyses of miscellaneous samples from the Lionhead study area.
(Analyses by plasma emission spectroscopy, except LOI (loss on ignition) by gravimetric analysis)

In percent
Sample Summary description’ Sample Al 0y Ca0, Fe 03 KO Mg0O MnO Na0 P04 810, Ti0, LOI  Total
No. (also see table A-1) type
25 Meagher Limestone Grab 0,49 B51.185 0.21 0.4% 0.81 0.032 1.63 0.02 5.85 0.01 40.6%5 99.81
26 Blotite hornblende gneisa Chip 14,46 1.81 2.41 2,36 1.27 037 6.88 +18 70.03 +29 1.26 100.93
27  Veln quarte l n:zdom 12,368 82 1,27 82 .43 ,017 2,88 08 91,60 % | 41 100.42
chip -
28 flathead Sandstone chipf 45 .03 42 32 .02 ,008 2.18 .01 95,82 04 +87 100.18
2,8 ft
29 Meagher Limestone R:zdom 1.78 47.8 .62 71 80 .021 2,36 .08 8.38 .08 37,80 99.87
chip
30 Olivine peridotite Do.. 13.68 8.43 13.01 .85 6,63 .19 2,72 .18 82,20 1.82 1.15 101.30
31 Do.. Do 13,82 8.77 12,32 1,03 8.48 .18 2,61 09 80,11 1,08 2,03 100.04
33 Biotite hornblende gneisa Do.. 13,12 2.06 6.84 1.95 3,49 .081 2.84 13 68.02 «87  1.72 100.%8
38 Two-mica hornblenda gneiss Do.. 14,78.. 2,01 11,02 23,15 3.86 .091 2.23 .07 61.88 N .63 100.49
39 Biotite hornblende gnelss Do.. 97 06 1.25 33 .05 ,009 .02 01 96.28 11 +4% 100.82
40 Vain quart:n DO, 7.31 4.82 4.48 1.08 1.46 043 46 09 78.63 .22 2,16 100.40
41 Arqlll&ﬁ. interbed DO« .88 .07 1.87 .28 .08 007 .08 .01 96,12 .27 42 99.73
42  Flathead Sandstone Do..  12.42 1.86 6.28 2.66 2,78 .086 2.88 .08 70.38 .63 .97 100,38
43  Two-mica hornblende gneiss Chip 4,58 2.37 31.08 JA2 2,18 078 W47 47 %9.73 .13 .51 101.36
6 ft
44 Quarteite Qn.‘... Rg?dom 10.81 1.93 8.27 2.58 1,82 .044 2,03 % 74.30 1,02 .78 100.18
ehip
46 caﬂqlomar&tld q\l&ftllta DO 1.64 16.35 1.21 32 11,16 .26 .08 .04 48,18 «12 20.83 99,84
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