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STUDIES RELATED TO WILDERNESS

Under the provisions of the Wilderness Act (Public Law 88-577, September 3, 1964) and related acts, the
U.S. Geological Survey and the U.S. Bureau of Mines have been conducting mineral surveys of wilderness and
primitive areas. Areas officially designated as "wilderness," "wild," or "canoe" when the act was passed were
incorporated into the National Wilderness Preservation System, and some of them are presently being studied.
The act provided that areas under consideration for wilderness designation should be studied for suitability for
incorporation into the Wilderness System. The mineral surveys constitute one aspect of the suitability studies.
The act directs that the results of such surveys are to be made available to the public and be submitted to the
President and the Congress. This report discusses the results of a mineral survey of the Service Creek Roadless
Area (A2104), Routt National Forest, Routt County, Colo. The Service Creek Roadless Area was classified as a
further planning area during the Second Roadless Area Review and Evaluation (RARE I) by the U.S. Forest
Service, January 1979.

MINERAL RESOURCE POTENTIAL
SUMMARY STATEMENT

The Service Creek Roadless Area, near Steamboat Springs, Colo., was studied by the U.S. Bureau of Mines in
1980 and by the U.S. Geological Survey in 1975-76 and 1982. Geologic mapping and geochemical sampling during
this study show no evidence of a potential for the occurrence of any major mineral deposit near the ground
surface within the roadless area. A search of courthouse records has shown that no mining activity has been
recorded for the area. There are, however, single and multielement geochemical anomalies of certair rare-earth
and metallic minerals, randomly scattered throughout the roadless area. These anomalies, although locally
clustered in some areas, especially along and south of a linear feature just south of Silver Creeck, are not
indicative of the presence of a resource. Therefore, the potential of the roadless area for the ocrurrence of
metallic mineral resources is low.

The area is underlain by an essentially homogeneous plutonic intrusive; therefore, the nature of the geologic
terrain precludes the occurrence of oil and gas resources.

INTRODUCTION area; U.S. Highway 40 passes near the northwestern
part of the area. Two trails lead into and through the
Location and setting roadless area—one along Service Creek, the other

along Silver Creek.
The Service Creek Roadless Area encompasses Along the major drainages of Harrison, Service,
about 62 sq mi of the Routt National Forest in the and Silver Creeks, as well as some secondary
scenic mountainous region of the Gore Range in tributaries, erosion and downcutting during uplift has

northern Colorado. The area lies just south-southwest locally resulted in steep, rock-walled, and narrow
of Rabbit Ears Pass, about 12 mi southeast of canyons. However, for the most part, the roadless
Steamboat Springs, and about 17 mi northwest of area consists of rounded ridges and gentle to
Kremmling (fig. 1). Maximum relief of the roadless moderately sloping noses. Most of tl's bedrock
area is about 4,000 ft. The crest of Gore Mountain, exposed in the gentler terrain is subdued znd consists
one of the highest features in the area, has an altitude primarily of rounded outcrops protruding through a
of 10,687 ft. The mountainous terrain along the thin mantle of soil. On steeper slopes, rouned cobble-
western border of the roadless area, typically grades boulder deposits are common and often obscure the

abruptly into lower farm and ranch lands; whereas, to underlying bedrock. Most of the terrain is covered by
the east, mountainous terrain prevails. The Gore moderate to dense coniferous forest. Dowred timber,
Range continues north and south of the roadless area. especially within drainage basins, locally makes off-
Secondary roads, mainly U.S. Forest Service roads, trail travel difficult. Only stretches along major
give access to the east and west sides of the roadless drainages and a few scattered grassy uplan? parks and

meadow areas are free of trees.
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Area (A2104), Routt County, Colo.









No major tectonic events were observed in the
roadless area, and no faults or folds were mapped.
There are linear features seen on aerial photographs
reflected by topographic and drainage features,
however, no ground observations support any
occurrence of tectonic events.

GEOCHEMISTRY

Geochemical sampling of the Service Creek
Roadless Area north of lat 40°15' was done by George
Snyder (USGS) in 1975-76, and mainly south of lat
40°15' by Paul Schmidt in 1982. A total of 440
samples was taken for geochemical analysis, of which
380 were stream-sediment samples sized to a minus-80
mesh, 40 were panned heavy-mineral concentrates
from bulk stream-sediment samples, and 20 were rock
samples from outcrops. All samples were analyzed for
31 elements by semiquantitative emission
spectrographic methods (Grimes and Marranzino,
1968). In addition, selected stream-sediment samples
were quantitatively analyzed for wuranium by a
fluorimetric method (Smith and Lynch, 1969) and for
mercury by flameless atomic absorption technique
(McNerney and others, 1972). No anomalous
concentrations of mercury were detected in any of the
samples.

Analytical results for selected elements are
given in tables 1-3. Only those elements are listed
that are present in anomalous concentrations in some
of the samples. Anomaly thresholds for the various
elements in each sample medium were established
subjectively by a method based partly on the total
frequency distribution for each element, and partly on
anomaly thresholds previously established in other
study areas containing similar rocks. All anomaly
thresholds fall within the upper 10 percent of reported
element concentrations for stream-sediment samples.

Of the samples collected in the roadless area and
analyzed for selected elements, some stream-sediment
samples (table 1) contained anomalous concentrations
of silver, barium, cobalt, chromium, lanthanum,
manganese, nickel, lead, tin, thorium, uranium, and
yttrium; some stream panned-concentrate samples
(table 2) contained anomalous concentrations of
barium, lanthanum, molybdenum, niobium, lead, tin,
thorium, vanadium, tungsten, and yttrium; and some
rock samples (table 3) contained anomalous
concentrations of boron, barium, chromium, copper,
nickel, scandium, tin, and zinc. Of these anomalous
concentrations, only cobalt, chromium, lanthanum,
lead, nickel, thorium, uranium, and yttrium were
reported in any appreciable number of samples.

MINING DISTRICTS AND MINERALIZED AREAS

A field investigation to assess the mineral
resource potential of the Service Creek Roadless Area
and a search of courthouse records to obtain claim
locations within or adjacent to the area were
conducted during 1980 by the U.S. Bureau of Mines
(Kluender, 1982).

Field studies included a reconnaissance of known
prospects and mineralized areas. Grab samples were
taken at the workings examined, and panned-concen-
trate samples were taken from stream gravels of
major drainages of the area. During field
reconnaissance, 21 samples were taken: complete

analytical results are available, upon request from the
U.S. Bureau of Mines, Intermountain Field C~erations
Center, Denver, Colo.

Service Creek Roadless Area has very little
history of mining activity, and no mineral production
has been recorded. Except for a group of 18 claims
located on Service Peak (T. 4 N., R. 84 W.) in the
Service Creek drainage (fig. 2), the search of county
mining records disclosed no other claims lying within
or adjacent to the area.

No mines were present within or adjacent to the
roadless area at the time of the field inve<tigation.
Examination of three prospect pits north of Service
Creek disclosed no apparent mineralized areas. Assay
results of three samples taken from the pit walls (table
4) showed minor amounts of several elements, but
these do not indicate the presence of a resource.

ASSESSMENT OF MINERAL RESOURCE POTENTIAL

Geologic mapping and geochemical sampling of
the Service Creek Roadless Area failed to identify any
favorable geologic or geochemical environme~t for the
occurrence of metallic-mineral deposits near the
ground surface. The roadless area lies north of the
Colorado mineral belt (Tweto and Sims, 1963), and
although former mining activity is recorded t oth north
and south of the roadless area, it occurred outside the
roadless area and in a different geologic environ-
ment. Moreover, the roadless area is dominzted by an
essentially homogeneous batholith that lacks any major
tectonic structures, such as large-scale faults and any
dominant veins or zones of alteration that would be
conducive to or suggestive of  mineralization.

Geochemical sampling identified scatteved single
and multielement anomalies throughout the roadless
area. Metallic elements such as cobalt, chromium,
lanthanum, lead, nickel, thorium, and yttrium occurred
in anomalous amounts in an appreciable n'unber of
geochemical samples. The anomalous concentrations
of thorium and the rare-earth elements lantkanum and
yttrium are probably attributable to thorite and
complex rare-earth-bearing minerals such as
bastnasite, cyrtolite, monazite, and xenotime con-
tained in small veins and dikes cutting the granitic
basement complex. The anomalous uranium concen-
trations, though considerably greater than the regional
background, are not sufficiently high to i-~dicate a
potential for uranium resources, and probal'ly.repre-
sent uranium as a minor constituent in one of the
thorium or rare-earth-bearing minerals. Cobalt,
chromium, and nickel appear to have been derived
from small ultramafic bodies of metaigneous rocks
that form inclusions in the granitic basement
complex. Most of the anomalous lead values are
barely greater than the anomaly threshold, and many
of them probably represent lead derived from the
decay of radioactive minerals contained in small dikes
and veins. Although anomalies for copper, rilver, tin,
and tungsten are present in a few widely scattered
samples, the concentrations are low and are not
indicative of a potential for presence of a resource.

Geochemically analyzed rock samples that were
taken from small intrusive bodies or inclusions in the
quartz monzonite show anomalous values. The small
inclusions and intrusions of rock within the quartz
monzonite are randomly spaced and widely scattered
throughout the roadless area and show neither pattern



nor areal distribution that would suggest the presence
of substantially mineralized areas.

Although many samples indicate anomalous
metallic values in the area, these anomalies merely
reflect the presence of small, widely scattered
inclusions and veins or dikes in the quartz monzonite
country rock. The mineral occurrences in these
inclusions and veins are individually not large enough
to be more than mineralogical curiosities, and taken
together they are much too widely dispersed to
constitute a resource. Moreover, nothing about the
pattern or distribution of these occurrences, combined
with the geologic setting, is suggestive of any known
examples of substantially mineralized areas, We
therefore believe that the roadless area has a low
potential for the occurrence of metallic mineral
resources, based on the results of this study.

Because the area is underlain by an essentially
homogeneous crystalline rock, the nature of the
geological terrain precludes the occurrence of oil and
gas resources.
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Table 1.--Stream-sediment samples (minus-80 mesh) from Service Creek Roadless Area that
contain anomalous concentrations of selected elements

[Semiquantitative spectrographic analysis by D. F. Siems, B. Bailey, Betty Adrian, Anv
Campbell and Randy Baker (USGS); fluorimetric analysis for uranium (U) by J. Sharke:
(USGS). Al11 data in ppm (parts per million). Leaders {----) indicate not detected
or considered anomalous]

Element----——-oo-- Ag Ba Co Cr Cu La Mn Ni Pb Sn Th U Y
Detection limit----- 0.5 20 5 10 5 20 10 5 10 10 100 1 10
Anomaly threshold--- .5 1,000 50 700 70 1,000 2,000 100 100 10 100 20 300

Sample No.
2 S —— R cme meemme - -== 100 -= - o= ceee-

3 S S cm mmmme mme- S 111

6 —— ———— —— meeem e -
10 ——— m———— - mm—— e mmmmme ceee- 150 - = cem e cemea

20 -—= 3,000 -- ---—- e Sem em e - m
33 —— - -= 700 100 --mme- —mee- 150 =o- o= cem e emeen

35 ——— - - SRS 1 Jp—— 101 I p—
37 S, ) J— SR 150 == == e mm meme-
38 S [ s 150 === <= cc= o cmee-
40 ——— - ) J— S 150 <= == -—= -= 300
49 S - - SO 5,000 === === == mee == e
63 SR - emma- cmm mmmmme mmee- VIS 7 .

64 S S S 3,000 == === == mmm mm emee-
65 S S -e= 1,000 =me-- ce e e= -== 33 300
67 e e S —e= 1,000 -me-- cmm eme e e e e
72 S S — c—— 3,000 === == -= —cc 43 cmee-
81 S S S 3,000 === =m= == mmm ee emen
83 S - e mmmmmm e e e e e 21 memee-

84 ——— e S SR Y - R —
85 ——— e - -e= 51,000 =e--- cem —— -= 150 -- 300
112 S S cm e e S R,
129 S S (V1) S —— 3,000 --= === 50 --- -- 1,000
131 S - - e - 150 mm= == e em meee
144 c— e S cem mmmmmm e S 1) J—

168 ——— - - §10) S cm e e mme e e

174 I J— - - y{ J— cmeee cem e ee e e e
175 O S cmm e e S R

189 S cm e e e e 150 -—= -= --= --= 300
200 S - - ——— e e cem e e eee —- 500

242 SEnss 50 1,000 --- —mmmoc  ecee- U

252 ——— e - e ——m e e U 7 71 J T —
255 S 50 1,000 === —mmeem —m-e- 1 JESR
258 ——— e e S w100 == —me = m—eee
260 c—— e SO S cee 100 == cmm mm mmeee
264 ——— e S (11 [ cee e e e e e
266 1R J— - - . sme e e e e e



Table 1.--Continued

Detection limit-~----
Anomaly threshold---

.5

Co
5
50

Cr
10
700

Cu
5
70

La
20

Mn
10

Ni
5

1,000 2,000 100

Sn
10
10

Th
100
100

Sample No.
267
269
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279
287
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313
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378
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397
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Table 2.--Stream-sediment samples (panned concentrates) from Service Creek
Roadless Area, that contain anomalous concentrations of selected elements

[Semiquantitative spectrographic analysis by Betty Adrian (USGS). All data
in ppm (parts per million). Leaders (----) indicate not detected or
considered anomalous]

 Element--ccccaccan- Ba La Mo Nb Pb Sn Th v W Y

Detection 1imit----- 50 50 10 50 20 20 200 20 100 20

Anomaly threshold--- 1,500 2,000 50 200 200 50 1,500 500 100 2,000

Sample No.

13 e eeeeen = eme —=- == 3,000 ---~ 100 -----
18 ceeee ceeeee — e mem am e — 200 -----
32 eemee eemees 50 ~-= eem e mmmee e S
K e -- === 500 -- 3,000 --- --- 2,000
36 0 eemee eeeeea - 200 --- = ceee- - 150 ~=---
K -- 300 - -- —--- 500 --= —-a--
47  eeeee 32,000 = cmm cme e emmee cee cae ceeee
55 = eemee cemee- P . -~ 100 -----
62 0 eeeee ceaee- mm eme e ae 1,500 - eme e
71 emeee eeeeen —— mee eme e cme cer mcmae
85 2,000 ------ e SR S = e emmee
89 0 eemee >2,000 -- --- 200 -- 3,000 --- 150 2,000
107 eemee ceeea -- 300 --- 50 --——-- 500 --- —----
109 0 e e - 200 - - —emee 500 ---  meee-
128 cemme emeee - mme mme ee e 500 --- o—=--
140 e B - 300 -----
181 0 eemee emmeea m— mme mee me 2,000 —ms eem e
202 0 eeeee meeeea = mme e e= 1,500 e~ mmm ameeo

Table-3.-<Rock samples from Service Creek Roadless Area that contain anomalous
concentrations of selected elements

[Semiquantitative spectrographic analysis by M. S. Erickson (USGS). A1l data in ppm
(parts per million). Leaders (----) indicate not detected or considered anomalous)

Element--=ecccccaa-- B Ba Cr Cu Ni S¢ Sn In Description

Detection limite===u 10 20 10 5 5 5 10 200

Anomaly threshold--- 70 3,000 2,000 150 150 50 10 200

Sample No.

27 cee mmee maee- --~ 300 -- 10 --- Gneiss.
28 = 3,000 ----- == 200 -- == === Diorite,
31 70 >5,000 ----- ==~ === -= 15 --- ~Peridotite.
34A e mmmeme m——— =~ ==« 50 == == (Contact) peridotite.
87 == 5,000 -==-- == === == == === Gneiss.
115 “== 3,000 ----- wee == == == === Diorite.
120 I 150 «==  a- = wem Do.
141C ee emmmme meoa- we= === 50 -- ~-- Amphibolite.
146 el 2,000 --- 150 -- 20 300 Do.
151A cee cmcemn mccew --- -== 50 10 200 Trachyandesite.
152 --= 3,000 =----- eav @m= == == === Diorite.
155 e mmmeee  cem—- e=s --= 70 15 --- Peridotite.
162 “em memsee ceee- -~ === 50 - --- Gabbro/diorite.
171B T ces === 70 == === Do.
172 cce emcces  mmee- 150 =~< <= == ~-~ Granitic dike.
173 . --- 200 50 -- --- Gabbro/diorite.
437 . --- 2,200 ----- -== 120 -- -- --- Hornblendite.
516 Y = === == 11 -~ Pegmatitic quartz.
559 ——— cemeee 1,100 --- 270 65 -- --- Hornblendite.
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