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ABSTRACT

Gold placer deposits occur in the Iron Springs Divide area in Moffat County, Colorado. This area
contains several historic mining districts including the Fourmile, Lay, and Timberlake Mining
District. Placers in these areas contain gold and, in some areas, heavy minerals that contain
critical elements. This report provides a summary of the geology, mineral deposits, and mining

history of this area. A bibliography and internal Colorado Geological Survey (CGS) historical
documents are also included in this document.



INTRODUCTION

Gold-bearing placer deposits occur within a large area centered around a relatively low
drainage divide, referred to as the Iron Springs Divide (ISD) area in this report, within the Sand
Wash Basin, Moffat County, CO (Figure 1). The ISD is at a relatively low elevation, generally
between ~6,880 and 7,330 feet above mean sea level, and trends east-west through this area
forming a drainage divide (Figure 2). Streams to the north of the ISD drain into the Little Snake
River and streams to the south drain into the Yampa River. Several gold mining regions or
districts are located, or referred to in some publications, within the ISD area shown in Figures 1
and 2 including the: Fourmile Mining District, Craig-Baggs gold placer region, Four-Mile Placer
Mining District, Lay District, Timberlake or Fourmile Placer District, Fourmile Creek District, and
Timberlake District. Figure 1 shows the location of historic placer mines and gold occurrences
and Table 1 includes information about some of the historic placer mines in this area. Placers in
this area reportedly contain gold, however, silver and other heavy minerals (e.g., iimenite,
magnetite, rutile, monazite, garnet, zircon, columbite, platinum) have also been reported by
several authors.

The first gold in the area was discovered in 1891 along Fourmile Creek (Snow, 1895). Several
historic mines were located near this and other creeks in the area (Figure 1). Historically, the
more productive gold placers mined were along Lay Creek and Timberlake Creek (Figure 1) that
originate along the ISD. Generally, most of the historic gold mining south of the divide was
associated with Lay Creek, Blue Gravel Creek, and Fortification Creek which all ultimately drain
into the Yampa River to the south. North of the divide, most of the historic gold mining
occurred along Timberlake and Fourmile creeks which drain into the Little Snake River to the
north (Prommel and Hopkins, 1968; Parker, 1964; Parker, 1974; Boyle and Cochrane, 1975).
However, other gold deposits are recognized along several drainages that also originate along
the ISD including Housel Gulch (a tributary to Timberlake Creek), Bighorn Gulch, Scandinavian
Gulch, and Dry Gulch (Figure 1) (Prommel and Hopkins, 1968; Parker, 1974). Gale (1908)
provided a map of some of the historic placer claims with regards to gold which is reproduced
here as Figure 3. Additional gold placer deposits have been mined on the Little Snake and
Yampa rivers (Davis and Streufert, 1990).

Starting in 1892, Moffat County was a steady producer of placer gold and ranked 7th among the
historic 37 placer gold-producing counties in Colorado as reported in 1968 (Prommel and
Hopkins, 1968). Although this may include production from other gold mines because, prior to
1911, gold production in this region is reported for Routt County as Moffat County was not
established until after this time. Thurston (1965) (Appendix A) reports that nine operations
along Fourmile and Timberlake Creeks produced ~1,785 ounces of gold between 1932 and
1935. Between 1932 and 1940, this same area produced a total of ~2,187 ounces of gold and
109 ounces of silver (Thurston, 1965). Vanderwilt and others (1947; page 146) report similar
total productions between 1932 and 1940 but indicate that the more productive gold
production period was between 1936 and 1938 (Table 2). Gold and other mineral exploration
activities have occurred in the area since at least the 1950s. Currently, at least one active
mining permit exists at the West Side Placer (Figure 1) (DRMS, 2026).
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Figure 1 — General location map showing the Iron Springs Divide area, Moffat County, Colorado. Select
historic mine locations, gold occurrences (McFaul and others, 2000), portions of select (mostly
ephemeral) streams, and historic placer mining areas (Davis and Streufert, 1990) are also shown. All
locations and names are approximate. Drainages south and north of the divide, ultimately drain into
the Yampa and Little Snake rivers, respectively. Map IDs are summarized in Table 1.



MaplD District Deposit Type Ore/Mineral Location/Area description Host
. . . TIN, R92-93W; fossil alluvial placers in Eocene Tertiary clastics
242 Fourmile Creek (Timberlake) Placer native gold X ] ) R . .
deltaic fan deposits flanking Iron Springs Divide. (Wasatch Formation)
t lluvi
243 Fourmile Creek (Timberlake) Placer native gold  [T11N, R91W; Timberlake Creek. Qua ern(a(;\;)a uvium
T10N, R92W; t I & bet t t
244 Fourmile Creek (Timberlake) Placer native gold ’ s tefrace placers on etween Quaternary terrace
Timberlake and Housal Creeks. gravels (Qa)
T12N, RO1W; Fi ile Creek rth sidi t t
245 Fourmile Creek (Timberlake) Placer native gold ) up;.)e.jr ourm! _e reek.on no ) side Quaternary terrace
of Iron Springs Divide, 25 miles north of Craig. gravels (Qa)
T11N, R91W; Law dred it Timberlak: t lluvi
246 Fourmile Creek (Timberlake) Placer native gold ’ s Haw dredge site on Timoeriake Quaternary alluvium
Creek. (Qa)
t lluvi
247 Fourmile Creek (Timberlake) Placer native gold  [T10N, R92W; Housel Gulch. Qua ern(aC?;)a uvium
8 Lay Creek Placer native gold T8l\.l, R93W; terrace gravels near Jackrabbit Quaternary terrace
Springs. gravels (Qa)
't t
249 Little Snake River Placer native gold  [T11N, R92W; Pole Gulch. Quaternary terrace
gravels (Qa)
't t
250 Little Snake River Placer native gold  [T12N, R94W; mouth of Dry Creek. Quaternary terrace
gravels (Qa)

Table 1 — Summary of historic gold placer deposits in the Iron Springs Divide area (modified from Davis
and Streufert, 1990). Locations (see the MapIDs in Figure 1) are approximate. T = township; R =
range; N = north; W = west.
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Figure 2 — General topography (1.4x vertical exaggeration, from LiDAR) of the Iron Springs Divide area
(reds are high, bluish green are lows).
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MAP SHOWING PLACER CLAIMS NEAR LAY, ROUTT COUNTY, COLO.

Dotted areas represent claims adjusted to the resurvey.

Figure 3 — Location of historic placer claims in the Iron Springs Divide area from Gale (1908; Plate 1).
Note the text delineating the divide for reference.



#Mm?s Gold (fine ounces)|  Silver (fine

Year Producing
Placer ounces) Placer

Placer
1932 11 46 2
1933 7 19 -
1934 6 55 3
1935 8 123 7
1936 10 211 13
1937 5 932 44
1938 11 641 31
1939 8 149 9
1940 5 10 -

Total 2,186 109

Table 2 — Production of gold and silver at the Fourmile and Timberlake Creek Mining Districts. Table
from Vanderwilt and others (1947; page 146).

GENERAL GEOLOGY

The ISD area is in the southeast end of the northwest-trending Sand Wash Basin (Figure 4). The
Sand Wash Basin is the southernmost structural subbasin within the Greater Green River Basin
and is bordered to the north by the east-west trending Cherokee Ridge anticline that separates
it from the Washakie Basin to the north (Figures 4 and 5). Structurally, the lowest portion of the
Sand Wash Basin is to the west, and the eastern portion extends along the synclinal axis of the
basin toward the Sierra Madre and Park Range to the east (Figure 4) (Roehler, 1992). Within the
ISD area, rocks dip in a northerly direction and west, between 4 to 13°, into the basin along
Fortification and Fourmile Creeks (Parker, 1974).

The general (1:250K-scale) geology of the ISD area is shown in Figure 6. Geological units in the
area include Holocene to Pleistocene sand and gravel alluvial deposits mostly associated with
valleys and terraces around current drainages as well as alluvial fans, landslide, and eolian
deposits. This material is underlain (from youngest to oldest) by: Miocene Browns Park
Formation, Eocene Wasatch Formation and interfingered Green River Formation, Paleocene
Fort Union Formation, and the Upper Cretaceous Lance Formation and Lewis Shale (Tweto,
1976). Two Pliocene (?) andesite and basalt dikes intrude the Wasatch Formation along the
eastern portion of the ISD area (Figure 6) (Theobald, 1970a; Tweto, 1976). Holocene to
Pleistocene and Eocene deposits underlie most of the ISD area and are associated with the
placer deposits.

The Wasatch Formation in the ISD area includes both the Cathedral Bluffs Tongue and older
main body of the Wasatch Formation. Roehler (1989; 1991) indicates that the main body of the
Wasatch Formation and younger Cathedral Bluffs generally contain fluvial floodplain deposits.
These deposits interfinger with the near shore deposits of the Tipton Tongue deposits
(sometimes referred to as the Tipton Shale Member or the Tipton Shale) of the Green River
Formation. The Green River Formation contains lacustrine and fluvial-lacustrine deposits that
formed in and adjacent to the ancient Eocene Lake Gosiute that covered this area from ~52.5 to
47.5 Ma (Self and others, 2011). The Tipton Shale represents the older of two major expansions
of Lake Gosiute (Self and others, 2011).
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Figure 5 — Major structural features in the Greater Green River basin from Roehler (1992). Structural
axes are shown on top of the Tipton Shale Member (Green River Formation) and thrust faults have
sawteeth on overthrust blocks.

As summarized by Sullivan (1980; page 5), the Wasatch Formation is generally a sandstone-
mudstone lithofacies with three main types of sandstone-mudstone lithofacies according to
Roehler (1965; 1974) including: a red-bed fluviatile facies; a pediment facies; and a non-red
fluviatile-paludal facies. As described just north of the Sand Wash Basin in Wyoming, the
Cathedral Bluffs Tongue includes a red arkosic sandstone facies which has a source in the Sierra
Madre to the east and, according to Sullivan (1980; page 13) “represents an alluvial slope
assemblage.”

Based on surficial 1:100K-scale geologic mapping, Madole (1982) identified deposits of
alluvium, colluvium, eolian, mud-flow/fans, and gravel deposits located along drainages in the
north and south portion of the ISD area (Figure 7). This includes Holocene and upper
Pleistocene alluvium terraces of secondary streams in the area as well as upper Pleistocene
younger and older gravel-bearing terraces. Madole (1982) indicates that smaller deposits of
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Figure 6 — Geologic map of the Iron Springs Divide Area (1:250K-scale; from Tweto, 1976). See Madole
(1982) for additional surface geologic information. Historical mine/occurrences from McFaul and

others (2000).

these types exist along the ISD and to the south and north, but they were too small to map at
this scale. Over 75% of the ISD area, especially closer to the divide itself, was mapped as
Holocene to Pleistocene residuum (sediment formed in place chiefly by disintegration of
underlying bedrock) derived from Wasatch Formation (Madole, 1982). Madole (1982) describes

the Wasatch Formation residuum material as:

“Granules, sand, silt, clay, and minor amounts of pebbles and cobbles of sandstone,

Upper part of the residuum contains abundant coarse sand and granules over much of
the area, and probably more than 10 percent clay in most places. Claystone is common
in the Wasatch Formation and locally gives rise to a residuum dominated by clay...

Generally, 1-2 m (meters) thick, but less than 1 m on steep slopes (greater than 14

degrees). Grades downward to weakly to well-cemented Wasatch Formation (Eocene).

Includes many small outcrops of Wasatch

Also includes a minor amount of sandy to



clayey residuum from the Tipton Tongue of the Green River Formation (Eocene); several
small, widely distributed deposits of windblown sediment, generally less than 1 m thick;
and sheetwash and stream alluvium 1-3 m thick on the floors of many valleys that are
too small to map.”

Detailed (e.g., 1:24-scale) geological maps in the ISD area are sparse and only a few exist along
the southern boundary of the ISD area (Brownfield and Anderson, 1988; Morgan and others,
2014). To the north of the Iron Springs Divide (Figure 1), little detailed geological mapping has
been conducted below ~1:100K-scale except for Theobald (1970) who conducted preliminary
geological mapping in the area (1:96K-scale) and was one of the few authors to contain
information about gold occurrences, discussed below, in his geological map descriptions. A
summary of the geology presented in the southeast tip of the ISD area (Morgan and others,
2014) and north of the ISD area (Theobald, 1970a) is provided in Table 3.

Legend

[ state boundary
= Iron Springs Divide
— area
Historic placer mining

(Davis and Streufert,
1990)

—— Select drainages

Historic mine/
occurrences

40°50"

40040

Figure 7 — Map showing the surficial extent of Holocene-Pleistocene alluvium (1:100K-scale) in the Iron
Springs Divide area (Madole, 1982; Lindsey, 2023). Smaller deposits were not mapped. Yellow areas
along drainages include alluvium (Qa/Qau), colluvium (Qac), mud-flow/fans (Qaf/Qafo), and gravel
deposits (Qgy/Qgo/Qgp/Qgt). Light tan areas represent eolian sand deposits.
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Morgan and others (2014) identified a late Holocene and older early Holocene to late
Pleistocene alluvium in the southeast corner of the ISD area. The maximum exposed thickness
of the younger alluvium, deposited <5-feet above active stream channels, and older alluvium,
located between 5 and 15 above active channels, is ~10 and over 15-feet, respectively (Morgan
and others, 2014). Several terrace deposits were also identified by Theobald (1970a) north of
the ISD (Table 3).

The Wasatch Formation contains multicolored (reddish-brown, lavender, yellow, tan) mudstone
and siltstone with buff colored sandstone. A weakly cemented and stratified conglomerate with
gravel to cobble-sized clasts (quartz, granite, red sandstone, chert, petrified wood,
andesitic/dacitic volcanics, mudstone, shale, and rare gneiss) occurs near the unconformable
basal contact with the underlying Fort Union Formation (Morgan and others, 2014). This basal
conglomerate contains interbedded ~5-feet thick zones of poorly cemented and cross-bedded
sandstone (Table 3) (Morgan and others, 2014). The local geology at some of the specific areas
where gold mining occurred is discussed below.

Detailed stratigraphic sections of one mining area were completed by Lidstone (1981) as
summarized here. Lidstone (1981) performed sedimentological analysis of the fluvial deposits,
within the lower member of the Wasatch Formation, in Housel Gulch (Figure 1) to evaluate the
development and distribution of alluvial placer deposits. Two rock types of the Wasatch
Formation are present at Housel Gulch: a variegated arkosic claystone and sandstone
composed mostly of granitic material and, above and below this, variegated claystones with
minor fine-grained sandstone lenses. A conglomeratic arkose is deposited near the base of the
arkosic units with pebbles averaging 0.7 to 2.5 centimeters (cm) (~0.26 to 1-inch) (Lidstone,
1981). To the south and east of Housel Gulch, the Tipton Tongue contains fossiliferous
sandstone, shale, and oil shale and locally, a few claystone beds and several arkosic lenses. At
Housel Gulch, it consists of one thin sandstone bed but is several hundred feet to the
northwest, towards Dry Gulch, and contains (Lidstone, 1981; page 113) “deeper water
lacustrine sediments (oil shales) at the top of the section” and “locally interfingers with the
arkose and claystone beds of the Wasatch Formation.”

GOLD AND HEAVY MINERAL DEPOSITS

Several historic reports document the local geology, nature of the gold deposits, fine-grained
nature of the gold, and scarcity of water in the area (Show, 1895; Hoover, 1897; Marks, 1903
[Appendix B]; Gale, 1908; Marks, 1915 [Appendix C]; Vanderwilt and others, 1947). It is difficult
to determine from some early historical accounts if gold was mined from Quaternary terrace
and channel alluvial deposits or from residuum associated with the Eocene rocks in the area.
Thurston (1965; page 5) reports that gold-bearing gravels generally cover most of the district
“with little regard to the underlying topography” and that the deposits should be termed
“sands” composed of “loose, fine material, sometimes cemented with a calcareous matrix, with
no boulders, and cobbles are present only in the eastern portion of the district along the slope of
(the) Elkhead Mountains.” Subsequent mapping and documentation indicate that the gold and
heavy mineral deposits associated with the ISD area occur in both paleoplacer deposits, within
the Wasatch Formation and Tipton Tongue (Figure 6), as well as in Holocene to Pleistocene
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alluvial deposits where post-canyon forming processes reconcentrated this material (Parker,
1960; Parker, 1974; Roehler, 1973; Theobald, 1970a).

Theobald (1970a) indicates that gold, and a heavy mineral suite rich in monazite, occurs (from
oldest to youngest) in the arkosic tongue of the Wasatch Formation, the interbedded Tipton
Shale Member (sometimes referred to as the Tipton Tongue) of the Green River Formation, and
the Cathedral Bluffs Tongue (Cathedral Bluffs) of the Wasatch Formation (Table 3). There is no
mention of gold within his descriptions of Quaternary alluvial deposits. However, he does
indicate in a different publication that (Theobald, 1970; page A6),

“the placer deposits flanking Iron Springs Divide, Moffat County, Colo., have a local
source in arkose lenses of an Eocene deltaic fan. The base and northern limit of these
lenses are well defined in north-facing bluffs south of the Little Snake River, thus defining
the northern limit of possible placers derived from this source.”

Reportedly (Lidstone, 1981, page 4), the paleoplacers in the lower member of the Wasatch
Formation at Housel Gulch “are concentrated in zones of maximum reworking, notably in the
channel lag and channel margin deposits of the Eocene streams.” Additionally, with regards to
modern alluvial placers at Housel Gulch, the (Lidstone, 1981; page 4)

“deposition, concentration and preservation of heavy mineral placers at Housel Gulch is
a three state process: 1) episodic introduction of mixed sediment during major flow
events; 2) reworking and winnowing of heavy minerals during lower, seasonal flows
(and); 3) burial of placers during very low flows.”

The source of the Eocene-age paleoplacer gold is unknown. Currently, no known primary gold
or other base metal mineralization occurs in the area. Prommel (1942; page 4) (Appendix D)
indicates that the ISD area:

“was a large alluvial fan or outwash plain deposited on a peneplained surface. This fan
consisted of silt, sand and gravel obtained or originating in the mountains to the east
which as the time must have been much higher but which since have been lowered by
denudation.”

Additionally, Roehler (1973) reports that the placer gold deposits in the Eocene bedrock within
the ISD area may have been sourced from bedrock gold deposits located to the east in the Park
Range. However, the closest known gold deposit (~32 miles to the east) is in the Hahns Peak
Mining District and these deposits are younger in age. Other potential sources include the
Proterozoic rocks in the North Park Range/Sierra Madre area located to the east. Although
some authors (Marks, 1903; 1915) hypothesized that the sand and gravel in the area were lake
deposits, Thurston (1965, page 6) reports that:

“There is little evidence of the sorting and stratification associated with stream
deposition, although such is the case in isolated small areas. There is no evidence that
these sands are the result of the re-working of ancient stream channels. The lack of lake
terracing and gradational sizing from the mountains westward casts serious doubt upon
the origin of the deposits as lake sediments. This enigma, although scientifically
interesting has no point of further discussion....”
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Southeast corner of the Iron Springs Divide area from Morgan and others (2014; 7.5-Minute Craig Quadrangle, 1:24K-scale).

Age Geologic Unit Lithology/Description
Holocene to Late Pleistocene alluvial fan,
sheetwash, colluvial, and landslide Varies, see Morgan and others (2014).
deposits
Poorly to moderately sorted, poorly to moderately consolidated, sand, gravel, silt, and minor clay and sparse boulders in
= the currently active stream channels or in low stream-terrace deposits < 5-feet above active stream channels. Maximum
e Late Holocene alluvium exposed thickness of the unit locally exceeds 10-feet. Clasts are subrounded to well-rounded with dominant sand with a
£
2 sandy silt matrix with localized gravels. Alluvium deposited along Fortification Creek consists of at least 10-feet of sand
-
CZ} and silt over a pebble and cobble gravel of granite, gneiss, quartzite, chert, basalt, and rare andesite.
Poorly to moderately sorted, moderately to well-consolidated, silt, sand, gravel, and minor clay and boulders in stream
Early Holocene to Late Pleistocene terrace deposits ~5-15 feet higher than the active stream channel or as alluvium in valley headwaters. The sediment is
alluvium dominantly sand with a sandy silt matrix with subrounded to well-rounded clasts. Maximum exposed thickness of the
unit locally exceeds 15-feet.
o @ Sandstone unit — Moderately calcareous, poorly sorted to moderately cemented, fine- to medium-grained, arkosic and
] . tuffaceous sandstone and siltstone interbedded with mudstone and conglomerate. Mudstone beds often have
9 o Browns Park Formation R ) P K .
1) .'EE pedogenic textures and numerous burrows. The exposed thickness of the sandstone unit within the Craig quadrangle is
o ~820-feet.
Variegated reddish-brown, lavender, yellow, and tan mudstone and siltstone with buff colored sandstone and
] conglomerate near the unconformable basal contact with the underlying Fort Union Formation. The conglomerate is
] Wasatch Formation weakly stratified and consists of gravel to cobble-sized clasts of white quartz, granite, red sandstone, chert, petrified
<] - . . .
i wood fragments, andesitic and dacitic volcanics, mudstone, shale, and rare gneiss. Zones of poorly cemented, cross-
bedded sandstone, up to 5-feet thick are interbedded with the conglomerate which is typically weakly cemented.
North portion of the Iron Springs Divide area from Theobald (1970a; Preliminary Northern Half of Craig 1 x 2 degree, 1:96K-scale)
Age Geologic Unit Lithology/Description
Holocene and Pleistocene landslide and |Conspicuously developed east of Fortification and Fourmile Creeks, where relief is maintained on incompetent
slump debris claystones by resistant mesa caps of volcanic debris.
Pleistocene and Holocene alluvium Alluvium of the active flood plains. Largely sand of local derivation along minor streams.
Pleistocene and Holocene eolian sand  |Transverse dunes predominate.
[
o Pleistocene and Holocene boulder terrace [Composed largely of angular blocks from the volcanic rocks of the western part of the Elkhead Range, to the east.
i deposits Confined to the area along and east of Fourmile and Fortification Creeks.
©
=
S . Caps mesas of at least four levels south of the Little Snake River. Composed largely of well-rounded igneous and
Pleistocene and Holocene cobble-gravel . ) 3 .
terrace deposits metamorphic cobbles derived from the Park Range to the east but includes some pebbles and cobbles from the volcanics
in the Elkhead Range and a few angular blocks of local derivation.
Pleistocene and Holocene terrace sand or . .
. Composed locally derived arkosic sand.
gravelly sand deposits
Wasatch Formation, Cathedral Bluffs  |Variegated claystone and sandstone of fluvial origin. Coarse arkoses abundant throughout contain a heavy-mineral suite
Tongue rich in monazite and, locally, gold.
Drab brown to gray fossiliferous sandstone and papery shale. Locally includes several coarse arkose lenses and one or
Green River Formation, Tipton Tongue |more claystone beds. Thickens abruptly from a single thin sandstone at the south edge of the map on Housel Gulch to
@ (Tipton Shale) several hundred feet along Dry Gulch by addition of lacustrine sediments at the top of the section. Arkose contains a
§ heavy-mineral suite rich in monazite and, locally, gold.
<]
w

Wasatch Formation, Arkosic Tongue (Main
Body)

Variegated claystone and sandstone lithologically similar to the Cathedral Bluffs Tongue. Arkoses abundant throughout
are composed almost entirely of material derived from a granite. The base is well defined by a persistent conglomeratic
arkose. The heavy-mineral suite is rich in monazite and, locally, gold.

Wasatch Formation, Claystone Member
{Main Body)

Predominantly variegated claystones with minor fine-grained sandstone lenses. Shale-pebble conglomerate is locally
common in the eastern part of the mapped area.

Table 3 — Summary of the Quaternary- Eocene geology in the southeast corner (top) and north portion
(bottom) of the Iron Springs Divide area. Note that Theobald (1970b; page A6) indicates that the
placer deposits flanking the I1SD were sourced from arkosic Eocene deltaic fan deposits of the
Wasatch Formation and Tipton Tongue.

13




However, others speculate that the ISD area is a (Prommel and Hopkins, 1968; pg. 92)

“remnant of an outwash plain or fine-grained alluvial fan of gold-bearing gravels and
sand that at one time must have covered approximately 900 square miles. The bench
deposits formed by gradual erosion of this large alluvial fan and redeposition on stream
terraces at various elevations along the tributary gulches.”

Parker (1974) reports that gold is increasingly abundant in terrace and floodplain gravel
deposits the farther distance away from the ISD (Parker, 1974). Parker (1974; page 165 and
166) indicates that:

“The gold of the district was derived from such fossil placer deposits in the lower
Cathedral Bluffs member and possibly in the Tipton Tongue of the Green River
Formation. That these fossil placers were derived from the Park Range to the east is
shown by the cobbles found in the modern gravels derived from the strata containing
them......These placers are two kinds. The placers worked in the drift mines are fossil
beach and alluvial placers formed in early Eocene time. The terrace and stream deposits
are alluvial placers derived from the erosion and reworking of the fossil placers. Their
formation probably began in late Pliocene or early Pleistocene time.”

Historically, most of the mining claims appear to be along the larger ephemeral streams and
washes draining from the ISD. Although some gold also occurs in the modern stream gravels
including areas at the Law Dredge Mine (Figure 1) and in Housel Gulch (Parker, 1974), many of
the gold deposits were mined from the terrace gravels above the main channels of these
streams. Terrace gravels were mined along Lay Creek and the west side of East Timberlake
Creek as well as terraces between Timberlake Creek and Housel Gulch (Figure 1). The thickness
and nature of these deposits vary but several authors report the following:

e Marks (1903) indicates that the Law Dredge (Figure 1) operates using water from a ditch
built from Willow Creek to Fourmile Creek and that the dredge works a bar between
two gulches along Fourmile Creek. Gold deposits reportedly increase from the Little
Snake River north to the Iron Springs Divide and seem to be concentrated on wide flat
bars than in the main gulches.

e Gale (1908; page 88) indicates that the richest gold deposits “lie on a bar or terrace
ranging from 20 to 100 or more feet above” the present bottom of the dry washes.

e Marks (1915; page 3) reports that Mr. Gooldy, who worked placer mines in the district
for many years, has “traced channels for a distance of one mile in length and 1,320 feet
in width and from every indication they continue much farther.”

e Vanderwilt and others (1947) report that the gold deposits are within sand and gravel
deposits (mostly sand), up to 30 feet thick in a 30- by 40-mile area, which are not
associated with current drainage channels and lie on sandstones and shales. The gold
deposits north of Lay, on Lay Creek south of the ISD, occur in sand and gravel terraces
20 to 100 feet above the present creek.

e Reportedly, better gold-bearing deposits occur 20 to 100 feet above the bottom of
deeper washes south of the ISD and appear to have been deposited in a larger stream
valley than the existing drainages (Thurston, 1965). On the south side of the ISD (Figure
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1), this deposit or bar is ~70-feet above Lay Creek and drops to ~20-feet above the creek
further to the south where it is covered by overburden (Thurston, 1965).

e Placer workings further down from the ISD in the Timberlake, Fourmile Creek, and Pole
Gulch areas were mostly within a 20 to 30-foot-thick terrace deposit down to bedrock.
Parker (1974; page 157) indicates that the “gravels” of the Iron Springs Divide area “are
more properly sandy mantle alluvium which contain a few cobbles.” A terrace 20 to 30
feet above Timberlake Creek was mined and the material was similar to the Blevins
dredge area along Lay Creek (Figure 1). Also, on Fourmile Creek, terraces occur on both
sides of the creek, and the “gravel” is like the other deposits but is overlain by silty sand
and eolian sand in places (Parker, 1974).

e Lidstone (1981) indicates that some of the better gold placer deposits are 20 to 100 feet
above the modern channels along Timberlake Creek and Housel Gulch (Figure 1). As
drainages developed in the Pliocene/Pleistocene, the paleoplacers in the Wasatch
Formation were reworked and deposited in these terraces and modern placers are
formed along the modern channels.

Parker (1974) indicates that gold is not abundant on top of bedrock and that the uppermost
layers of the terrace gravels appear to contain higher concentrations of gold in areas. However,
he also indicates that there were no zones of gold enrichment in these terrace gravels. Along
the top of the ISD near Lay Creek, as well as in the headwaters of Housel Gulch (see Lidstone,
1981) on the north side of the divide (Figure 1), gold in the “mantle material” decreases above
bedrock which includes a 5-foot thick arkosic grit cemented with iron oxide (Parker, 1974). Drift
mining occurred in these areas and was conducted at the Iron Springs Mine as well as in Housel
and Dry gulches (Figure 1). These drift mines reportedly were driven along poorly consolidated
sand and gravel channels in the lower part of the Cathedral Bluffs member of the Wasatch
Formation (Parker, 1974). In other areas, although high concentrations of black sand and gold
near bedrock have been reported, it is difficult to determine from historical descriptions if
mining was conducted in bedrock, eroded bedrock, or overlying terrace material (Parker, 1974).
Gale (1908; page 90) states:

“No clearly defined bed rock can be traced from place to place among the prospects that
show pay dirt. In places it is pointed out to be a coarse white sand, while the overlying
pay dirt is composed of similar though more clayey material, the latter probably
constituting the true bed rock which has served for the retention of the gold. At other
places the bed rock is said to be a mottled clay of irreqgular pink and blue-gray patches
underlying the sand or gravel pay dirt. Evidence seems to indicate that the agency which
has served to retain the gold is the clay, which occurs either in the form of well-defined
beds or mixed in certain layers of the gravel. The clay readily separates in water,
however, and does not interfere with the recovery of the gold in washing. To judge from
the descriptions given of values and pay streaks in a number of pits and trenches visited
in the vicinity of the Iron Springs bar, as well as the present shallow digging policy at the
(Blevins) dredge, it seems a warrantable conclusion that the values are irreqularly
distributed in depth throughout the body of the gravel or sandbar deposits. Although it
would thus not be strictly true to state that the values are uniformly distributed
throughout the gravel, any project for the recovery of the gold will probably have to
consider the handling of practically the whole of that material from top to bottom...”
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Most of the gold occurs as very fine-grained well-rounded nuggets (Gale, 1908; Parker, 1974)
throughout the district. Other reports indicate that the fine gold is angular (Thurston, 1965). In
one area, gold occurs in well-rounded fine-grained nuggets and the final gold concentrates after
processing, are notably free from heavy black minerals such as magnetite, ilmenite, etc. (Gale,
1908). However, Gale (1908) reports that some panned and concentrated samples had less
than about one-third of dark minerals (e.g., heavy minerals) with the remainder composed of
garnet, other clear colorless minerals, and zircon (Gale, 1908). Roehler (1973) reports that the
Eocene arkoses contain ~¥2% heavy minerals but that the local Pleistocene-Holocene age terrace
deposits have pockets with up to 50% reworked and concentrated heavy minerals. Reportedly,
the arkoses with the highest gold concentrations only contain 1 part per million (ppm) gold but
smaller heavy mineral concentrated material can contain up to 0.3% gold (10 ounces per ton)
(Roehler, 1973). Roehler (1973; p. 55) indicates that these gold-bearing heavy mineral
concentrates contain monazite, rutile, and columbite; and that these areas are “too small and
widely spaced to support a large commercial enterprise operation at present, though small and
intermittent operations continue to be active.”

Several detailed stratigraphic sections of the arkosic and claystone beds of the Wasatch
Formation were measured in a Housel Gulch prospect pit (Lidstone, 1981). At each location, five
sub-facies were recognized within a generally fining upward sequence representing a fine-
grained meander belt sequence. Spectroscopic analysis of samples from the Wasatch
Formation indicated that the channel deposits (lower and coarser grained horizons) within the
Wasatch Formation, as well as channel margin deposits, contained the highest concentrations
of heavy minerals. Lidstone (1981; see pages 129 to 130 for a more detailed account)
recognized heavy mineral laminae and areas that contained higher concentrations of heavy
mineral deposits within these channel deposits. Lidstone (1981) concludes that the streams in
the Wasatch Formation had low gradients near the ISD and that the angular nature of the
pebbles and gold in this area indicate that the transportation distance was relatively short.
Analysis of 58 bulk stream sediment samples collected along a longitudinal profile of Housel
Gulch in the modern channel detected silver (0.5 to 10 ppm), lanthanum (20 to >10,000 ppm),
thorium (100 to 1,500 ppm), and gold (0.19 to 1.10 ppm) (Lidstone, 1981).

Other Minerals

Zimmerman (1960) (Appendix E), who mined at a property just west of the Housel Gulch mines
(e.g. Farnsworth) on the northside of the divide, reports that the black sands associated with
some of the gold-bearing sands and gravels contained monazite, garnet, titanium, thorium,
zirconium, and other minerals (Figure 1). At the Farnsworth Mine (Figure 1) located in Housel
Gulch, a black-sand-rich lens in the Cathedral Bluffs Member of the Wasatch Formation
contained 28.7 pounds per cubic yard (Ibs/cy) of total heavy minerals containing gold, ilmenite,
euxenite, columbite, and rutile (11.5 Ibs/cy); monazite (6.8 Ibs/cy); magnetite (3.4 lbs/cy); and
non-magnetics (3.4 Ibs/cy) containing mostly zircon and quartz with minor feldspar, garnet,
ilmenite, and magnetite (Parker, 1974; see page 160). However, the tonnage of this material
was reportedly very small, occurring in pockets containing up to 1,000 tons, and occurred in
discontinuous pockets stratigraphically (Parker, 1974).

As indicated above, several authors report that some of the placers contain rare earth element
(REE)-bearing minerals like monazite. Reportedly, one of the most significant monazite placers
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is associated with Timberlake Creek (Figure 1). According to Staatz (1968; p. 135), “Day and
Richards (1906, p. 1192-1193) report that two samples taken from sand near Timberlake (No.

1), Moffat County (known as Routt County back then), contained 416 and 520 pounds of
monazite per ton of black-sand concentrate, which according to W.C. Overstreet (written
communication, 1964), represent one of the highest grades samples known for black sands in
western United States.” Day and Richards (1906) also report that these samples contained up to
80 pounds per ton (Ibs/ton) zircon as well as large quantities of ilmenite (582-792 lbs/ton) and
garnet (448-542 |bs/ton).

More recent exploration activities in 1984 reported the results associated with the analyses of
heavy mineral concentrates from the Joker and Bailey claims area (Figure 1) (Carpco, 1984)
(Appendix F). A sample from the Joker Claim contained mostly titaniferous magnetite, ilmenite,
almandine garnet, monazite, spessartine garnet, and lesser amounts of hematite, rutile,
andradite garnet, allanite, zircon, and K-feldspar. Interestingly, a small amount of native iridium
was also detected in the sample (Carpco, 1984).

Marathon/Centennial Exploration (Centennial) performed exploration activities in the area in
the 1980s (Centennial, 1985) (Appendix G). They reported gold grades between 0.012 to 0.022
ounces per ton with ~0.06 to 0.09% monazite and xenotime. In 1990, Blue Jet Mining Company
(Blue Jet) also reported elevated REE-bearing mineral sands from the Wasatch Formation (Blue
Jet, 1990 (Appendix H). An analysis from a sample collected from their property contained
20.5% rare earth oxides (REO) with approximately: 39.95% cerium oxide; 18.06% lanthanum
oxide; 16.11% neodymium oxide; 8.14% thorium oxide; 5.16% yttrium oxide; and 4.57%
praseodymium oxide. Other REOs were also detected (see Appendix H for the results).

Other commodities have been reported in these deposits including platinum group elements
(PGE). For example, Thurston (1965) (Appendix H) reported that platinum and palladium occur
over a broad area within the gold-bearing placers. Samples collected and analyzed from the
Fourmile Creek area placer sands contained a significant amount of Au, Ag, Pd, and Pt
(Thurston, 1965).

At the time of this report, there is one active surface gold mine in the ISD area at the West Side
Placer (Figure 1) (DRMS, 2026). More recently (2023), at least one company has proposed to
conduct placer mining on ~514 acres at the West Side Placer (Figure 1) to recover gold,
monazite, titanium minerals (ilmenite, euxenite, columbite, and rutile) as well as secondary
garnet, magnetite, zircon, PGEs), sand, gravel, and clay. Mining targets include 8 to 40 feet
(average = 20 feet) of unconsolidated alluvium (overlain by 8- to 12-inches of topsoil) at the
surface that is derived from the “Eocene fossil beach and alluvial placers” and overlies the
Wasatch Formation (DRMS, 2026).

Some authors indicate that the miners in the 19t century and later during the depression years
failed to mine enough gold due to the lack of water and the use of older machinery/techniques
(Thurston, 1965). As reported by Parker (1974), magnetic and radiometric surveys could assist
with gold exploration efforts in the ISD area due to the abundance of magnetite and monazite.
Besides the terrace gravels, there are likely areas with higher gold and other associated heavy
mineral concentrations in paleoplacer channels within the lower Cathedral Bluffs member of
the Wasatch Formation. However, these deposits may be limited in vertical and horizontal
distribution and may be more suited for smaller mining operations (Parker, 1960; 1974).
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RALPH H. THURSTON REPORT



REPORT ON THE GOLD-PLATINUM PLACERS

BY: TRalph H. Thurston
Consulting Mining Geologist

INTRODUCTION

This report deals with some of the broader aspects of the
geology and metallurgy of the gold-platinum placer deposits of
the Four-Mile Placer Mining District, Colorado. More specifically,
emphasis is placed upon recent work performed at the instigation
of Mr. Russell Twiford, of Denver, Colorado.

The geology of the region has been described in detail by
previous investigators, most notable among them being MNr. Herbert
Hoover (1) whose report of May, 1897, is probably the most comp-
rehensive with regard to the geology, operating conditions, methocs
of attempted recovery, and theories as to the possible source and
conditions of deposition of the placer sand and gravels. A report
by Hoyt S. Gale (2) of the U.S. Geological Survey, outlines in
detail the early history of the area and the geology of the southern
part of the district.

Recent investigations, undertaken in 1964 by Mr. Twiford, have
shown that substantial amounts of gold, platinum, palladium and
silver may be recovered by modern metallurgical methods, using
equipment readily available to the industry, and that an operation
designed to use these methods and equipment is feasible and econom-
ically sound. A well-planned enterprise has every reasonable assur-
ance of success and substantial profit.

None of the early writings detail information on metals other

than gold and silver in the Four-Kile gravels, and all early attempts



to operate in the district were concerned with the recovery of
gold alone. Two possibilities exist for this singlemindedness
of purpose; (1) That the early operators were unaware of the presence
of the platinum, rare earths and other metallic constituents, or
(2) That market conditions were such as to make the metals other
than gold and silver of low value. Certainly, the rare earth minerals
were of no importance, as markets had not as yet developed, and
it is probable that marketing problems might have existed with
regard to the platinum assuming that the early operators were
aware of the platinum content. Much investigative work remains
to be done on the rare earth minerals and on the platinum and
palladium in the gravel.

The gold in the Four-Mile District is of exceptional purity,
and is reported to range from 885 to 960 in fineness. However,
crude methods of recovery, extreme fineness of the gold particles,
and the scarcity of water reduced the early operations to um-economic
ventures. Great interest was shown in the district during the latter
part of the nineteenth century, was revived briefly during the
depression years between 1932 and 1940, and has dwindled since

that time. Ignorance can be the only reason for this lack of interest,

much interest and activity will develop with the erection of the

first modern plant in the area.

LOCATION, TOPOGRAPHY, HISTORY, AND PRODUCTION

The Four-Mile Placer Mining District encompasses that area

lying generally west of the Elkhead Mountains, east of Powder Wash,



south of Baggs, Wyoming, and North of Craig, Colorado. The bulk

of the area is in extreme northwestern Colorado, in Moffat County,
and extends a short distance into Wyoming in the southwestern corner
of Carbon County. The district is some 30 miles wide by 4O miles
long in a rough triangular form with the highest part of the district
along an east-west line near the center of the district. The placer

area 1s dissected by the Little Snake River, Timberlake Creek, Lay

P
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Creek, and the Yampa River, as well as by many gulches and washed,
notably Big Hole Gulch, and the North Fork of Big Culch.

The predominant topogravhic feature of this area is a broad
undulating plain with a divide, kxnown as the Iron Springs Divide,

~

that roughly bisects the district. The divide is of general east-
west trend, and separates the Little Snake River and Timberlake

Creek drainages on the north from the Lay Creek and Yampa River
drainages on the south. The Iron Springs Divide is not an especially

prominent topographic feature and is a broad ridge with gentle

slopes both to the north and to the south.

According to Gale, the gold deposits were first discovered in
1887 in Four-Mile Culch and in Dry Gulch near the northern part of
the district and in the Little Snake drainage. Many claims and
groups of claims were located sporadically across the area, and early
attempts were made to wash the gravels with methods borrowed from the
California placers. Hydraulic mining and ground sluicing were the
order of the day. These methods were largely unsatisfactory and the
operations money losers, although they did produce a substantial

amount of gold, taken as a whole. They were limited to the use of



run-off water, spring water, and the water derived from ditching the
available small streams, a meager amount at best in an area of marked
aridity.

In 1905, a dredge was installed in the southern one-third of the
district on the Blevins property and operated for a few years with
indifferent success. The gravel is reported to have contained from
25 cents to as much as several dollars per cubic yard, and in at
least one locality to have averaged $2.40 per cubic yard (values
reported on the prevailing price of gold of $20.69 per troy ounce).
With this grade of material upon which to work a dredge, the fact
that the operation was unsuccessful 1is unmistakeably due to poor
recovery techniques and equipment.

Elsewhere in the district most of the operators were faced with
severe water shortage problems and limited production.

Following scattered exploration work and minor production during
the period 1932 through 1935, some nine producers obtained about
1785 ounces of gold from operations along Four-Mile Creek and
Timberlake Creek in the period between 1936 and 1938. Total
production from this specific area between 1932 and 1940 is listed
as 2,187 ounces of gold and 109 ounces of silver sold through the
U.S. Mint. Other operations were undoubtedly carried on, and certainly

much of the recovered gold was not sold through normal channels and
is, therefore unrecorded production.
GEQIOGY

As other writers have detailed the geology of the Four-Mile

Placer Mining District and the surrounding area, the writer will
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present only a resume of conditions. The data are well substantiated
and no reason exists to doubt the authenticity of any of the earlier
writings, all made by competent observers of excellent repute. The
purpose and scope of this report are so limited as to preclude the
reams of description necessary to adequately describe the area in
detailed fashion.

The auriferous gravels cover the broad expanse of undulating
plain between the Little Snake River on the north and the Yampa
River on the south, and between the western slope of the Elkhead
Mountains on the east and Powder Wash on the west. The gravels are
distributed with great uniformity over the entire district and have
been deposited with little regard to the underlying topography.

They occur as linked and pillow-like lenses in places overlapping

one another, and in other places are stacked one above the other.

A basal "bedrock" has not been exposed in the district due to the
limited amount of deeper exploration. Such gravels (sands) as presentl;
eXxposed are those that appear along the margins of the various

washes, and these are only incompletely explored and exposed.

The gravels should properly be termed "sands" as they are made
up of loose, fine material, sometimes cemented with a calcareous
matrix, with no boulders, and cobbles are present only in the
eastern portion of the district along the slopes of Elkhead Mountains.
There is little evidence of the sorting and stratification assoclated
with stream deposition, although such 1s the case in isolated small
There is no evidence that these sands are the result of -the

areas.

re-working of anclent stream channels. The lack of lake terracing



and gradational sizing from the mountains westward casts serious
doubt upon the origin of the deposits as lake sediments. This
enigma, although scientifically interesting has no point of further

discussion in this report.

Gold is present in all of the sands in varying amount, but only
in certain areas is it present in commercial amount. ILess is known
of the distribution of the platinum minerals, and still less of the
minerals other than gold and platinum.

The water supply problem is important in any projected operation.
But, whereas the old time operators were largely dependent upon
seasonal water supplies, modern pumping equipment can easily supply
any projecteq needs from relatively shallow drill holes. ‘ihe
presently avallable abundant water supply spells zhe difference

be tween economic and uneconomic operating conditions.

DISTRIBUTION AND CHARACTER OF THE AURIFEROUS DEPOSITS

Auriferour gravels are exposed along the banks of nearly all
of the streams, gullies, and washes in the Four-Mile District, and
most of the claims taken up in the past were located along these
defiles, 1In places, as near Iron Springs and vicinity, auriferous
gravel of notable gold content crops out near and at the top of
many ridges between various gullies and washes. BKore claims were
taken south of Iron Ridge than north of it, and it is presumed
that the better gravel lies south of the ridge.

South of Iron Ridge the best of the gravel lies in a rough

horizon or bar some 20 to 100 feet above the bottom of the deeper



dry washes. This bar appears to have been deposited in a stream
valley of greater (much greater) breadth than that presently developed
by the existing drainage. At Iron Springs this bar is about 70 feet
above Lay Creek and the springs. Remnants of the bar may be traced
across the fulches to the tops or flanks of neighboring ridges at
equivalent elevations. Southward from Iron Springs the level of the
bar drops to the point that it is only some 20 feet above Lay Creek,
and here it is covered by considerable thicknesses of overburden.

In the vicinity of Iron Springs the bar has little or no cover and
could be most easily mined. Individual lenses within the general
horizon range from O to about 30 feet in thickness, and contain
several tons to several hundreds of thousands of yards of gravel
per lens,.

The gold fraction within the lenses is notably clean and free
and of exceptional purity. Individual particles are angular, but
little rounded, and average about 3,500 colors per grain with a
fineness ranging from 835 to 960. The high purity and compact shape,
as well as the uniformity of particle size auger well for the ease
of concentration. Data are lacking with which to assess the dis-

tribution of minerals other than gold, but both platinum and palladium

occur over broad areas.

METTALLURGY

Two laboratories have worked for Mr. Twiford on the concentration
of the metal values in the Four-Mile District placer sands. Each
has indicated acceptable methods of recovery. They are: The Hesperia

Smelting and Refining Works, of Hesperia, California, Mr. Clifford
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Taylor, Technician; and the Polaris Laboratory, of Phoenix, Arizona,
Mr. Charles Milligan, Technician. Acceptable ratios of concentration
and concentrate metal content have been indicated by each of these
investigators, and the work presently accomplished has been of
sufficient scope to show satisfactory methods of concentration.
Hesperia's work was performed first, and will be discussed
first. Four samples were submitted with the following results:
Sample A. 2,700 pounds of bank run material was screened on
1/8" and 16 mesh screens and the products treated separately. For
all practical purposes the plus 16 mesh product may be disregarded
and only the minus 16 mesh fraction considered. A rough concentrate
was made using a Hammond Hydro Gravity Separator. fThe concentrate
weighed 174 pounds and came from 1,500 pounds of minus 16 mesh
material. The concentrate was cleaned on a Wildley table to yield
22,5 pounds of cleaned concentrate that assayed 12.70 ounces gold,
13,70 ounces silver, 1.90 ounces palladium, and 0.30 ounces platinum
per ton of concentrate. The ratio of concentration calculated against
the head sample weight represents 125 to 1, but calculated against
the minus 16 mesh screen product weight of 1,500 pounds represents
a ratio of concentration of 67 to 1. On this basis the value of the
minus 16 mesh fraction is worth $7.34 per ton or $11.01 per yard.

Sample B. Unsatisfactory concentration - reason unknown.

SAMPLE C. 2,297 pounds of bank run material was screened on
16 mesh to produce 1,620 pounds of minus 16 mesh sand. The hydro

gravity concentrate weighed 162 pounds and assayed 1.20 ounces gold,



2.00 ounces silver, 0.40 ounces palladium, and 0.02 ounces platinum

per ton of concentrate. This rough concentrate was not cleaned,

but the rough concentrate, calculated against the minus 16 mesh
product weight of 1,620 pounds yields a ratio of concentration
of 10 to 1 and a screened product value of $4.65 per ton or $6.98

per yard.
SAMPIE C & M NO. 1 5,083 pounds of bank run material was

screened at 20 mesh and the minus 20 mesh fraction concentrated in
the Clark Cone, and the cone concentrate cleaned on the Wilfley
table. This concentrate was apparently more carefully cleaned as
the finished concentrate weight was only 12 pounds. This product
assayed 19.00 ounces gold, 20.99 ounces platinum, and 2.00 cunces
palladium per ton. Calculated against the original sample weignt
of 5,083 pounds, a ratio of concentration of 423 to 1 is indicated
and a bank run worth $6.43 per ton or $9.65 per yard. This test
is unique, inasmuch as the ratio of concentration of the platinum
fraction is abnormally high, the other test samples considered.

The Polaris Laboratory split a bulk sample of bank run sand to
yield a laboratory size sample. This sample was ground to 100
percent minus 80 mesh, and a size separation made at 200 mesh. The
minus 80 to plus 200 mesh fraction was concentrated in a Knudsen
Bowl and the bowl concentrate cleaned with a static air table.

The minus 200 mesh fraction was discarded after inspection revealed
appreciably no metallic values therein. The minus 80 mesh to plus
200 mesh concentrate (cleaned) assayed 5.64 ounces gold, 0.36 ounces
platinum, and 0.15 ounces silver per ton of concentrate. For all

practical purposes the silver content may be disregarded. At the



attained ratio of concentration of 12.76 to 1 and a value of $232.32
per ton, the bank run sand has a value of $18.21 per ton or $27.32
per yard.

Mr. Milligan, of the Polaris Laboratory, reported to the writer
that his preliminary work performed before the treatment outlines
above was indicated showed that most of the gold and platinum values
were freed at about 100 mesh. If this statement is generally true,
grinding of a minus 20 or minus 40 mesh fractlion may be necessary
to obtain optimum recoveries from the sands. However, Milligan
believes strongly that screening at 20 mesh will make it possible to
discard approximately 50 percent of the bulk material with little
over-all loss, and so proposes. The wrlter concurs with this view
after perusal of the evidence contained in the Hesperia reports.

Both Hesperia and Polaris removed and discarded the magnetic fraction
in the ores before concentrating the values.

Mr. Milligan, on the basis of his work, proposes a minimum
plant built around Knudsen Bowls. He proposes to screen the raw sand,
and make a rough concentrate with four Knudsen Bowls, each handling
a sized input, and it is his contention the rough concentrates may
be combined and cleaned in another Knudsen Bowl. His estimate of the
cost to bulld a plant capable of treating approximately 30 tons of
raw material per hour is $36,350.00 without grinding equipment, not
thought to be necessary for the initial start of operations. This
plant costs appears on the surface to be somewhat high, but a budget

of that size would allow for a certain amount of alteration and

experimentation with the unit.



Because of the serious discrepancy between the assay values of palladit
as reported by Polaris and Hesperia, and as all concentrate
products were not assayed for palladium, the writer has delib-
erately disregarded the palladium content of all concentrates.

This has, in some cases, considerably reduced their value.
Assessing one laboratory's work against the other indicates that
the metal values in the placer sand concentrates are in order

and obtainable, with the single exception of the palladium content.
It is the writers's opinion, therefore, that the results indicated
by the test work may be expected in an operation working on the
type and quality of the sands tested.

The following comments present certain aspects of the re-
covery of the mineral constituents not as yet explored, and are
based upon the writer's past experience and observation. The
apparent ease of concentration demonstrated by the work thus
far undertaken leads the writer to suggest the use of jigs as
rough concentrating units. Jigs are high-capacity machines of
low cost, and operate with a minimum of attention and expense.

The exceptional cleanness of the gold and its even, chunky texture
are factors that indicate that jigs would operate satisfactorly,
despite the fine particle size of the gold.

Jigs are uncommon in laboratories due mainly to the fact
that they treat such large volumes of material as to make the
handling of suitable size samples an onerous task with the facil-
ities of most laboratories. However, a jig could be set up for

test purposes at low expense, and could quickly demonstrate its



its capabilities. Jigs are presently in large supply as excellent
used equipment due largely to the reduction in placer operations
throughout the west, and they are, therefore, available at com-
paratively low cost. As time may be a factor of considerable
importance, jigs are immediately available whereas delivery
dates on new milling equipment are currently running from sixty
to one-hundred-twenty days.

At least a minimum of jig test work is earnestly urged. This
recommendation is made in the face of certain knowledge that either

Clark Cones or Knudsen Bowls will do an acceeptable job.

CONCLUSIONS

The test work indicates that a substantial operating profit
can be obtained through the use of gravity concentration methods
when applied to the better of the placer sands in the Four-

Mile Placer Mining District. By no means should the entire area

be viewed as being underlain by commercial-grade material, but

is a proven fact that modern methods of recovery will extract
substantial values from some of the sands. There are large tonnages
of worth-while material available at moderate cost, and the exploit-
ation of these tonnages will yield large operating profits.

In view of the data thus far assembled, it is entirely feasible
to start an operation in the district using gravity concentration
methods. At the same time chemical metallurgy and various means
of mechanical concentration could well be explored. None of the

early machinery installed would become obsolete as it could be

utilized in any mill changeover.



The writer concurs with Mr. Hoover's appraisal, as follows:
"Some failures have been due to a misunderstanding of the manner
of their (sands) deposition, leading to useless work to locate
"channels" of greater concentration in certain zones; other failures
were due to inability to save the finely divided gold, and still
others to the lack of a sufficient amount of water. But that all
difficulties will, in some of the mines, be overcome sooner or
later is a conclusion that admits of little doubt. The pioneers
in the undertaking may lose maoney; those who come after will profit
by their experience".

The nineteenth century and depression year operators failed
because of poor equipment and a lack of water, rather than from
a lack of gold. Present day machinery and techniques, backed up

by the adequate available water supply, will work successfully and

economically. The district as a whole bears investigation, and the

areas thus far sampled by Mr. Twiford can be successfully operated

with consequent large financial gain.
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Respectfully submitted,
May &4, 1965 Ralph H. Thurston
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This report is not made as an expert report, nor for a finanpieli
consideration. A - . 3 AT

The question wxll naturally be asked -"Why ‘is it made and for
what purpose?’ ) e B3 S o A }'

‘fn the seasons ef 1893 and. 1895 l was’ ‘employed in Engineerxng
work in the Fourmjle.country, making surveys of placer lands, ditch
surveys and matters xn connectxon therewith for various partxes.

The water problem being so expensxve in comparisen to the amount
of water to.be obtained. for ordlnary hydraulic minlng, made the cost

‘prohlbntive. : _:. : ; ST N

At that txme gold dredgxng was not known or understood as at pre-
sent. In conversation with Mr, L. Smith and a8 knowledge of the fact
that Mr, B. W. Law has a dredge in successful operation in the Fourmile
country, 1 .became convinced that there was & great placer dredge mining
enterprxse to be found there, and we decided to investigate 1t. ‘

“The results, ihxch greatly exceeded our ankxclpatlons, are. given
in this preliminary repor{g .y s .
2 o v g gt LA ; ,

The calculations of cost of plpe lines " are made from an actual sur-
vey, and while made as a prsliminary survey and-somewhat hurried, are
suff:cxently accurate_upon which to base astimates: 1| have profile of
pxpe lznee 1n offxce, but’ it is toe bu!ky’to include wi th this report.

fﬂ&-'

We are interested in locations amountxng {e~eeveral thousend ecres,
and associated. with us in; them are_some practical experienced mining men,

.\"especxally\{raxned in“the details of the work-that will be needed in

carrying out this enterprise, ‘such-as_ .machinists, plpe makers, bufiders,

expert accountants,'etc' : ~.,wjﬁggj g}&;?-ﬁu
"REPORi ON THE FOURMILE MINING DISTRICT ROUTT COUNTY COLORADO !
\ . "' -.':' \"DY r\"’ '*r ,! 'f S r: '{‘ }~ V\‘.‘\ H 5 "’;7‘::‘

: As a’ rosplt of - my examination and, surVeys of the Fourmile Placer .
(the,follownng report, which t belxeve to

/\.
1

ij‘{‘l I\ R R 5 e, ’ - ol 7]
o *u -sirxct ccn3Lst of placer Jocations aggre-
gatlng saveral’ thousend acres of unpatantad” land._ 1t is;the intention

”:g to 'combine all- placer holdings in this? distr}ct in this enterpr:se, the.
. ‘conditiona of titles'being glven in ‘angther‘and ‘later report; it bexng '
“sufficient to ‘'say here that claims are held by. lecation and possession

int compiiance with' Ue S.{laws, without ‘dispute, and that there are no
liens.or incumbrancea aga;nst any of the property to the best of my. .
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N\ This placer regien is eituated in the Fourmile mining dxstrxct.-

* Routt Countys Colorado, 75 miles distant in a south-westerly direction

from Rawlins, Wyeming, the nearest railroad station. When completed

' {o Craig) Colorado, {he new~Moffat ra{lroad now. under constructlon
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will be about 28 miles south of the proposed pipe lines and 35 m:los )
from the place of dredging operations., S

Dixon and Baggs, Wyoming, are the nearest supply towns, bexng from
15 to 25 miles northerly from.the Fournile gold fields, Good wagon roads
are found in every direction and daily mail line runs te Rawlins. Hahn's
Peak, the County Seat, is. reached by stage via Dixon, Wyoming, or Craig
and bteamboat Springs, Colorado. a dlstance of about 75 miles.

: The placers are found on a desolato sagebrush deésert at an altitude
of from 6000 to 2000 feet above sea level’., The.climate is hot, dry’and "
vxndy in the summer time and cold and windy in the winter with but litt[e
rain or 'snow. : The placer ground, which extends probably 20 miles north
and south and from 20 te 38 miles east and west, commences about 12 miles
west of the Elkhead range of mountains from which an abundant supply of
water can be. obtained for placer dredging purposes, xt belng proposed to
work the gtound by the gold dredgxng method. : i

PLAN 1.& 2 - Water necessary. for placer mxning in this country can be had
'4n the Elkhead range of mountains lying to the east of the
placers.; Reservoirs will be needed to furnish a full supply of water
during the dry season of about three months. A survey shows that an
excellent reservoir.site exi.sts im Slater Park in T. 10, N., R« 87 W.,
‘and there:are: other’ unsurveyed reservoir sites upon whxch favorable re-
ports have been maao.3"_‘ . « P s i . S ”‘,‘-\‘-‘4 :

e \\-::“ i Yove moai R AR
3 The enclosed plat of re:ervoxr s:te in. Slater park shovs 30. 60,.
and ‘90 ft. contours from an actual survey. A calculation of capacity
-shows that . a, dam.75 feet high, costing approximately $50,000 would give .
a sufficient 'supply of water. I would advise that the dam be so construct

ed and planned that it could be raised to 90 feet if needede .‘Cost of 90 °

- ft. dam ahou{ $75,000.' 1 “would recommend a rock. filled dam ‘wi th steel core

ubacked by cement, as. mosi suitable for. thxs locality._~

) Tt would be. vell {0’ make cheful measurements through severa] seasons
as to amount of water that can-'be had to supply reservoir before build- -

- ing it to a height of" .90 fi’. Ditches can be made’ from the: reservoif” 'site ;

5

rto the uppor drainage areas of Snake RlVer and Caleornia Park.lﬁg- T

-3" ‘am’ fold'there is ln axce]loni reaorvezr sx{e xn head of west :
Slater rivor, but T have nof seen :t, EINIREEINE At T wu-. ...-;'ay‘ ,f‘ﬁ,,-

. 2 AT s~ % S
- : ‘. : .- 5 & . - bl 175 e
R RS S

A ditch takenrout ‘af; the ‘main ‘or east Slater river below the reaervoi

and.’ running near: the-base of the rarge for .an entire distance of .about.’
21 miles, will intercept a. number of good streams, including West Slater"
and Middle Slater rivers, Willow Creek and other good croeka which will.
furni sh a surplus of water oxcept~for the dry season-~ £ :

' Sevaral milea of this dltch have boen constructed water being taken
through it from Willow Creek in T« 10 Niy R 89 W., to supply the dredge
now. in. operation in T. 1L Ney R. 91 We ‘. "y

Connectlng thh tho lower end of this, ditch on tho dxvide between
Fourmile and Willow.Creeka, where the country slopes rapidly tb the west,
a pipe line 36 inches in diameter, 3-1/3 miles long and having:-a ‘total
“fall of 940 feet can. be made to furnish power for an electric tramsmission
plant, This power plant, of sufficient capacity to supply all power’ ‘need-~
ed for runnlng the dredges would be located in T, 10 Ney R 90 Wey 8 te
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10 miles east of the placer ground. et UH T
Commencxng lmmediately below the power plant a 30 inch Water '
supply pipe or inverted syphon 8 %+ miles long would carry water_in- ‘a )
south~westerly direction to the summlt of lron Springs divide,. crosslng
a low pass which at its lowest point is 410 ft. below the discharge end :
of the proposed pipe or i{nverted syphonj’ 'sald discharge end howaver
being 190 ft. lower’ {han intake of ptpa at power plant. e

The placer land is: situated on the top and on each &{ de of a r:dgei
dlvnding the drainage areas of Liitle Snake and Bear rivers. . ; 2

“This rxdge having a general south-westerly and westerFy directlon,-”
is known as lron Springs divide. - The water supply pipe or.inverted
syphon is planned to raise water hlgh enough te cemmand the entire coun-
“try-on each zide of thc lron Springs dlvide;\amountxng to. many thousands'
of acras. Vae, BN N s : -

ers oI Sy e AT m TS B ;

From IOOO io ISOO miners inches of water can be furnxshed by thxs
supply pipe.for the entiro working season, enough to float a number of
gold placer dredges, ag the water can be used several times in its de-"
scent from !ron Spr:ngs dividc, by placing tho dredges below oach other.'

by .

Pori!ons or’rxdges tﬁat cannot be reached by dredges can be m:ned
by ordiqary methods of ground slulcxng.y--‘ it Mt S ;
P i . a7 Lamt Raghl U iy
The. Fourwlle mtning district was discovered in 1892 by prospectors -
* frem Aspen,. Colorado, who'made a practice:.of panning’all the streams
they crossed [n their Aravels, the first dlscoveries being made on.

Fourmile. Creek in T, 12, N.. R.. 91 w. L S o e

20 B < 3 e o %S% ' i
e ‘<s ::‘»,,, ‘{ e e § e & -

Cansiderable worL has been earried on. since that tlme by hydraul:c_
methods‘ “Ditéhes were buxl€ from Fourmile Creek and extensive work
plamned; ‘but the limited sbpply of water tc be obtained soon caused a

“suspons?on_of operatxons.‘\rg“ B : _ n

= e S Iv t . ‘: 4*“ § HE ]
e L _'t_ ..'i-s,g‘.-']- . ;,‘ b ¥ 3 A e B l._‘

‘fpuod; in#&ance the water problem has boen solVed by Mr. ‘BoWa
Law,” whe" bu{lt a ditchifrom. Fourmilo divide to Willow Creek,

'4Jseéuring,water Tromithia stream, [turning it into. Fourmile Creek for a.

".,\‘.

:._"1: '

dxstgncc of: several” mif.s, :then taking~the water- by ditches to, Te "1k N.,-
R.,Qi W., whdre~he ‘has installed and tuccossfully operated for the pakt
‘iwe;years a “smallidredge that 'has: proved ‘a-good .paying. investment and .
ractically deaonstrating ‘the- dradge ‘method as best adapted to this ™
*region; ‘both -on-account jof’ tha: seant supply of’ water and .the [ack of:
gradexfon‘ordinary hydradlic-motheds. which here. is uaually lxmxtad to:

'} rtho‘edge of the: banks &Fong {ho gulchcs-a;f@mh__ o pin«ALi :;“ Jw,f -

D A

r

. has undor culiiva&!ona Gl Lol L L% 'n',f _:w -

;. z‘ i1 .»~r--' S; Y “"'* -"-'s LS \ A
The dredge 4& vorkﬁng on: t‘bar betwcon iwo. gulchos and has durlng-
the past two seasons washed aboui 25 acres_of ground; besides 20 acres

o of bank/adJointng the: gulch near the-dredge have been- ground sluiced .-

- with-water from the ‘di tch-‘above mentioned. Mr. Law'is alse raisin%
grain and Kdy on his placer land. by uslng surplus water from his ditch
for ‘irrigatien, 1 concludo that it is prefitable, as he is arranging
. te farm several- hundred acres: of land in, addit:on.to that which ho now

o B i o . e .
- o ke, ”- H bt L A S U o

For IO yeari‘pas{ numerous part{es have made “grubstakes“ by haul-

By gatE ) B2 b - i + N
'\: '-». i "' - A gh 7t Joot i, A g U e il
LA, S N T Iy . gt - 1 o e, N0 T3, e ‘
Tt .-'..‘-_\‘ <A . T i) . . . > SO 4 ST T I Y

: : ' . - . g o - 5 % .Ir _'_
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. part, flat and rolltng.

ing sand to springs occasionally found in the numerous gulches tra-,
versing the region and there sluicing or rocking out the gold.

,Lﬂ-)J «
SR The gold is of good qualxty, being warth-from $19 to $19.50 per,
cunce, and is all fine, but not flour gold‘ is very heavy and eas:ly

saved in an ordinary sluics box. ;

The origin of. these gold fields is not easily accounted for, un-
less it be that they were formed from an ancient ‘lake bed., The values

. seem' to ‘increase-from Snake River- toward the lLron Springs divide and

appear to be greator on the wide flat bars than in the main gulches,
The channels, if such they may be called, trend in a northeasterly and
southwesterly direction., ~Nearly all of the bars can be worked by the
dredge method te éven the tops of the ridges as they are for the most

f—

Practically no rock {s to be found in thls placer depoait whxch
consists of a coarse granlto or quartz sand; the bedrock is not deep

and is easily cleaned. 5 G PR _ .

.\;

I am satisf:ed from my oxaminatxons and what ¥ know of the district
that sufficient values exist to make the enterprise a great paying propos:
.sitione 1 would, however, recommend and insist that a thorough and sys-
tematic investigation of values be made over a ‘large area of country be-
fore extensive develepment operations are undertaken and think it would
"‘be-advisable’ to thoroughly prospect an area suffxciently large to guaran«
teo returns of several mi[lion dollars." > g . : ,

} 1

ln an- enterprfse of this magnitude it is but Fair to. investors that
they should know in-advance and beyond a doubt that there is pay gravel
enough 'in sight te warrant the investment, as ‘all of the capital necess—
‘ary te put the placers an ‘& paying basis must be expended befsre any re-
furns'.can be:.expected,  The values In this placer ground can be demonstra-

ted ta anyone who vill go on the ground and take time to anestlgate them,

\".' “ \.— Ne ™3 R
The daterminatxon of v&lues éan: be mado in a thorough and compara-

tivoly inexpensivo manner\as follows. ‘\”;-h i - Gl
AR e B S YR
R "f'x< ~’- RN i -4,.-, IS 2 * 3 i g

Therc arc numerous.piaees on this placer land where & small supply

of vater, ‘sufficient for. the: purposer can be obtained by cleaningiout, or
. sinking ‘to.bedrock. wheres springs are:found im gulches. Procure a small

traction engine: and centri?ugal pump+ -’ Placé a.sluice box above or along-
side.of the water supply, pump. the water® to .sluice- box te wash gravel,
letting the’water ‘drain back’ inte the pit where it can be pumped to the
sluice and’ used in thix manner Por au indefinito time. T e P
H,wﬁﬁmv_d _,M_M Ky A St v : _
‘Lay out .in squares of aoveral hundred feet, a: tract of; land te be
teated at each corner of the squares sink to bedrock a shaft of given
dxuenaions, carefulLy measuring the contents thereof in eubie yards.
~With team and wagon haul all of the gravel taken.from shafts to the sluice
‘ box, wash'out 'the geld and by this means estimate the value of the entire
tract of - ‘land.’ This method should give a close estimate of values with-

",Out gredt expense ag one man would average one or more holes per day,

»».4‘
A

4 1 i

\
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“There is no water to contend with, except a little seepage in
gulches ‘and no rock to decrease yardage, so that everything taken from '
the shaft could be washed through sluice. Prospect several different.
areas in.this. manner, enough- to prove the values over an extent of’ coun-
try sufficiently large to warrant the expenditure of money to fully equip
. the whole 'enterprise from reservoir to dredges. [t ssems to.me the above
method should give a good working test of the values, elxmlnato all ele~
ments of guessuwork and furnxsh accurate data.t NI ’.yu -..{}

ln regard to values, | am of the belxef that the estxmates glven xn’

the letters attached to this report ‘are conservative, the writers being: '
not only reliable men, but men of ysars of experience xn placer mlning."
_ However, {o mako assurance doubly sure, we wtll suppose the values~
.average 15¢ per cubic yard and that it will-cost 5¢ per cubic yard. to T

handle the gravel, glving a net profit of 10¢ per cubic yard. , e B

S l,

One square acre contatns 43 560 square feet, or 4 840 square yards.

£ the ravel average 6 ft. or 2 cubic yards deep to bedrock then
4,840 x 2 equals 9,680 cubic yards, at 10¢ equals $968. per acre.l,000,000
dlvxd&d by 968 equals 1,033, tho numbor of acres required to produce one
- mxllicn dollara.: ‘, R, - B Bt 2 ! .

.‘; 5 .A.‘ -A\ oo s b -,.‘ & -

. [P "-1 "'\ 4 2 - : . PRy ] s
-.5-‘& i b ey

'frtha gravel’ aVerages 9 feat or 3 yards dsep (&n'aVera e of“BéHreck
depths as_given in letters attached to this report) then;- 4,840'x 3
equals 14 520 cublc yérds, at lOé per., cubic yard equals $l,452 per acra.~3

r‘,.
B i r iy

”“‘M’OOO'OOO di'id°d bY l;452.equals 688. the number of acres required
to prodgce‘ane'nillion dcllars.-; &ﬁ AT

"'“”.!~t‘ . _)' . ‘%‘ s

KR .~'.,. B . - : T
;»., QRO < - R Y t

On; {uwnship equala 36'squara niles, equal to 23 040 acres.; .ilfif'f

; \-""}':'-' u.'--.'
i ravol is~6 f{. ‘6r 2 yds. deep; than'- 23 040 x 968 equals
522 302.%20 OO} in ono township. . g;FE ,4 e :

2 e
- X)
2N \-fg\ ¢ c

gr R i ahe ST : “  Hl e ol

- 8.9 t. K “3 yds’ éoep, then’-,23g0§0?x l,452'eqqa13§5_5

) $33.454 )80.00 §n one;tovnship s ,*““13T74 :":"if‘J;f”' ;

'cs-;v*ﬂu'x*ﬁ'-" "";-‘x{’” ‘3 A 4 SRR i R P k.
B Of; COIOFOGJGYOGvON Lap“approxtmatlng XZ,iownships, suppose_; part’
,;,or {hree fownshiplﬁto containivalues-eqialite 104 nat, theni- '3 townsh:ps
=i«gravel 6. Ft deep. equals; » 366.908 160.00” "3 townships, gravel 9 ft-- .
. deep equals $100.362.240.00'“ X '?' S =) : 1P
E A%

41.\1'

\ i

"“\*t

s An accuratc estimatei ol the entire area known to contain gold has

) ’hot beon. nor ! coul& 1t be’ made vithOUt ery extonsxve prospecting, requxr—
ing a‘great deal’of ‘timdy. ¥Eadugh has been’ donor howaver, te warrant the-
statement. that. the- d:strict 48 rich in: ‘placer"gold. and-enly" awaits proper
HQVQlopment on. a lurge scala RE produen.gold in pay:ng quantitiea for many
yearS\to coner q;iwm‘ :;;ﬁ',ﬂ e

T . -' A.‘,a 2 '._\ : . .; T i
..I\ , ’v\ \_«,-1 = Vi r.,_‘\n .:~ - »_, v

'.u,{ e ’-'.',I soat )y

fA‘ i Hy renscna For\making %he above statemant are' ‘TL”\'n' St q,;g“}
» \h ~ ’ ! >'~’ "2 \ s«' ‘\‘” ",""»" % ’ k . :
N Valuca are known to exist in T. 10 N., R. 92 W.. in the viciniiy
_ of Mr, Gooldy's .camp.(see .map). " It {a. Tn this region ithat the ald channels
. ~of which he writes are: located. 'The greater part of the gravel hauled. .
<« by wagon ‘and recked aut i's ‘fn' thi's section .of countrys In-the same tow—
ship a dry placer machine has been operatlng(sea photo) the owner clanmxng

e coUId make $20.00 per. day and that tho gfhvel he was uorkxng was . worth

.‘.,.ia
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75¢ per cubic yard. To ihe souih and west of this townshtp gravel has
been hauled from near the aummlt of Iron Sprlngs dxvxde._ -

A large amount of pay gravel has been washod in townshlp 12 N..TAQ
:‘—. R 91 “-, and in T.- ll No' VRQ- 9! W. g : ' ; .

: Gravel ‘was. bexng hauled and vashed near Dumuy Wilson's place xn e
. ll N., R. 92 W., when l fxrat vxsxted the country in 1893. \ ‘

-
\-\

: l am’ relxabby xnformod that placor mznxng has been carried on in & -
small way' wh'?er water c0uld be obtained, in the Blue gravel district
in.Te 9:Ney Ao 91 Wey ‘and I have seen. cld workings nepr south-west '
pontlon Or Tc 9 N.-’ R. 9Q W. 1* ,{\ng u[nﬁ '\,\2\ w . j

'

o L An average Of Vahunt nn 770(2 ar-rng_lg or nea? Ts. Iﬂ N_ anéi ll.N., ‘ 11

. 94 W., v lam toid, i8¢ per *gﬁLn_yand. 1 _was present part of the
ime when %hls'examinatign,was mado ~in 1895, but was mos ly'quaqeé_kn

; :f:EZLES work.e (_::g‘h_.¢,.g_v. " wt T . Wi
" i Ter prﬁperfy equip the placars for’ orofttablo w0rktng w)ll requzre '
4 drodges costing $50,00Q each. These dredges should mine 2,500 cubic-

yards per day for each dredge, or 10 OQO cub:c yards per\dayc-l

;*'}‘,"sr ) .

i Ther Proflta.would E; ai 1Q¢ per cubxc ‘yard net, $I,000 per.. day and
' allowzng 200" days per :year “acti al worknng time, wowld be 3200 000 or 20%
- on an xnvestmont of 51,00@ 00 NEPREAS: % o

. - - l'\ o
’ » \) . 51
2 AT A L v

Moro dredges shoufd be addod ‘as the property i's opened” up, as: the -

g electrxc power. avaiishle vould be-sufficient. te operate from 15 to 20 .
dredges.- 8y" mak;ng the' '‘power-line 36 inches diameter the capacxty of the
“power:pldint. can be: incroasad Yo 3000 H,P5..at any time by putting in addi~- .
“tional electric, machlnory. ﬂTheipre lines .should be well made): tarred,
rlvetted xnftrenchtand;covered. - 5:“- ,-—;,vx‘;;*.;znl sunh*,:h oo

{ (”*-‘A great pon. on: of tho.placer land xs vaiuabie for agrlcultural uae,-'
“the extent-being only limited by the amount of. water that can be obtain-
ed for® trriga{xon -and, in.connection with its stock:raising. “No- doubt :k"
. both enterprises couldiba, -carried on: sinultanaously, as, water: would ‘

- ‘probably: risson‘badrock Qn;tho; '
tzmea before: roacbfﬁgftbe, iver.

5 Conatrdbtion work: n;eonnoctfon “with thls proposz{ion should be
dona in the: ‘most” &horough/mannor, there. heing many years work in sight:
‘and’ bqsidasp,the ‘poweriplant, pip&.lxnes and water right: vould alvays W
bo a\valuablo\asset. : e TR ,»J: -,,xﬁ:“ 5 e s

. "’\ .

3 Thvfeoatfof equippﬁng,thxa placer mining preperty For vorklng is -
estimafed as follovs. ULEL i SN -

el AR IR ol -\‘\ ~ ,‘ ‘,'\: :,‘ ."H" ¢ [ . /'
WA T Reservoir. Slater Park . - i $50 000 -
8 .i“ﬁ;i?ﬁt;y/x Ditches, flumes, headgates,wastegatos -30,000 "
nomeT el v e Pipeline (36%) ‘for ‘power, 940 ft. headl70,000
oo e 2000 HePe celectric) power plant "z .100,000 -
= .ffJQk}:,'- 30".inverted ‘syphon 8% miles long,_ 160, 000 : 78 =
RPN TSy -Pipe making plant and iools, e 20,000 T

L BETRRE Sl v 1 Four dredges, - ey S < -200,000 Jed ST R RS
T L = bl o b R s L Y T - 1 o

oy A ol s . . . &
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"'To this should be added a large contingent fund for'buyzﬁg and
paient:ng land and for incndentals in connedtion with perfecting the
working plans. ' . . ~

In order that the entire water-shed tributary to this country be
controlled, it might be found advisable, to buy 3 or 4 ranches that have
irrigation water rights. :

I have endeavored to bo very liberal xn‘mak{ng calculattons, but
as the actual cost of carrying out mining projects usually greatly ex- - .
ceeds first estimates, | d onot think this proposition should be started
with less than one million dollars cash in sight, for an attempt-te
cheapen cosi at a sacrifice -of efficiency would mean a faxlure.‘
: vl thlnk it woutd requlre two year, time to put tha property Ln_
‘active operat:en. _ ] . -

Il A

My oxaminatxons and surveys of the present year were made. in
company with Mr. Ede Le Smith, who is well known as the most practical. = .
and successful dredge builder and operator in-the Rocky Mountain’ regxcnr
he having successfully operated dredges in Moatana and Colorado for the
past ‘9 ysars, buildxng and equxppxng them throughout. ' o

, Mr.‘Smith's statoment as to’ condttions as he found them in the
Fourmlle country aro attached to and made a part of ihis report.\_

, Tho best tlme of tho year 1o v{sxt ths placer fiolds with a view, _
to examinatlon WOuld be in Hay and Junes . . :

Very respecifully submitted,‘

A= y
N ‘u’. Loele s

L

_ -?,.13“ B e 5(Signed) JQHNCH'aaARkSU ‘w_iiu -

' Dgcember 15,’1903 o ‘“:-ﬁh* Faly vE i :

i




T WHOM 1T MAY' CONGERNT - * . . -

.+ ' .During the’ summer of 1903 "visited and examined ‘the Fourmile
" Gold Fields in Routt County, Colorado. . :
mae 5N e My examination covered a perxod of several" weeks txme and extend-
. . ed over a ‘large sco peof the gold bearing region, particularly in the
Cvieinity. of. {he drainage areas. of Tlnberlake Guleh and iron Sprnngs .
diVldeo IR S ) . ~ a s W

. ) '..',, ~ : . .
ST TII i . v s % . l' . * et
L \ .

l have also examxned fhe Law dredge and fxnd {hat it is of the ‘
.\pa{tern built by the Urie-Co. of Kansas City, Mo. 1t is of the open
chaln type, bucksts/1+7/8 cu.’ fi. capacity, capable of _handling from
600 to 700 Ly yde.‘of gravel per, ‘24 houre. S ar S g <o

: / v _,'

The ground where the dredge is workxng runs abou{ 25¢ per cu. yd.

and from the returns shown ‘ma, 1" know-'the dredge is netting xts owner
at Yaast $100 .00 per day. ~ e s - =

TR
~
-

b

w?’r From my examination of the’ va!uee in the Fourmile gold dlstrxct
,am .aatisf ied that: the : .

N

3 L;pn:;ea yda Uveér. a. ld?he percentage .of this gold bearing distrnt
‘and that ‘& prob&ble averags over many thousends of acres. would be 15¢
"*gper cu. yd.qﬁifﬁf*A\CQs@” *j~«-w o : - :

D

......

find the average depth of thle gold bearxng gravel or - eand to
:‘whxch is of a sedxmentary ne{ure, bexng
ery soft and  aagy; ta dig. : e s :

I'A«.* s e b

1' e R e e

ST This Ls #n.{deal gold dredg{ng proposxtton, the contour of the
radged ‘and. gulches being such that almost the ‘entire area can be react
cad by a dredge. and easily. handled. !n case there should be a, faw'of
ihe highest. poznts that could ‘ot be reached by dredge thay can be

.8 by ordtnary hydrauﬁi i

:- o R e TR g

'Aslulceéﬁ c-methods after the dredgxng is comple{ed.

g % . Bear. g Lausuch that wear and tear wxlI be'*‘
SAET °.>no grtzzliec'Bexng required~on account of 'the entire ab-
4 bg;ence ‘of:. rock s With. sufficient wateri'on.tron;Springs divide, the en-
i kire gold bearing.country oneach side of-sald divide can.be worked, -’
o the-same. waterebeang available- for: a large number. of 'dredges by using
= < i severalfimestn-its course. down the’ gulches,: the dredges being-
*g;xwf**located below .aach-other: and requirxn in this ‘manner probably  200.
R ] toe300 miners ‘inches: ;ofwatar to eupp%y a eeries of 3 or 4 dredgea.

_"_:—(.““ ""5‘ l"":'

Dredges can be butbt to hendle 3000 cu. yds. per 24 hours.

ot \

.\,:L_Owing to th, choap electrlc powar {hat can be: had {ha expense
of Bandllng and washing ‘the gravel includlng all repaira and runn:ng
expenses will. not exceed 2¢ per cue yd.. e S g :

a 5 oy =
" O TP WEID o, o4 ‘u\ e
fﬁeﬁfﬁ; ;. Dredging couid be carried on. for an approxxmate period of 8
L N L B TN < B
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" months per year and with an, average depth of 9 ft. to bedrock,
from 40 to 50 acres could be worked by one dredge per season.
The .power required to run one dredge would be 150 H,P. and - -
the entire estimated cost of such dredge is $50,000. v L
_ 'This is the largest goId dredging proposition ! have ever eeen,
one of the most feasible and one In which values can be easily and :
cheaply" determxned, nothing necessarily being taken for granted, as
the ground-is ghallow, no water to cantend with 1n going to bedrock

~

and no. txmberxng betng'necessary. ~ :

t have examined the source. of water supply in.the Elk- head
range and find that by building ‘the proposed reservoir on the main:
fork .of east Slater,.that not less than 1500 miners inches of. water
can be had for the entire working season, which would be ample to
furaish power and Floai at least 15 dredges.

™

| have also been over the ground on the line of the di teh and
the proposed pipe:lines and at the:power. plant site and find the entire
‘project is quite practicable and | have no hesitation in recemmendxng
the proposition, more- espectally to persons whao have had exper:ence Ln
dredgnng, as’one of exfraord:nary merxt :

~

-,




L

KR

o T o BoowEE Baggs, Wyoming
Co e USRS ROV TR RGERs TR oW T i Novemt':er 20th 1903
Mre Je Ho(”&fks' ' 4 : L : :
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Dear Snr.'_“:_.f fwﬁjﬁ"'

Reply:ng to y0ur let{er of inquiry regarding the Fourmxle couniry
in Routt County, Colorado, | will say that | have been connected with
mxning oporations {here sxnce 3894. i : ; £ A

: Durxng this time ¥ have ﬁad charge of work there for Gold Vaitey
M. Co., Fourmxle M. Co., and Timberlaka M. Co.- . ; R

g _,. .l.

luding &Lm_nglgtDrx Gulch, Sgandxnavian GulehyFourmile and Timberlake
dlches ,=af.area 6T -many. square miless THE‘@Teafer part of my mining
hag™tesn doneyin Timber ake. Gulch, where | am at present eparating for
“the Txmberlake Mining Co« The results of my prospecting there have
proven to me that more than ordinary values exist in two channels | have
. discovered and traced for a distance of one mile in length and 1320 ft.
xn width and frcm evory 1ndicatlon contlnue much farther.
. These vtlues range froa 25J to 510 OO per cu. yd. There is gold
over the greater part of this entire area df many hundreds of acres,
"and.1"think' & conservative:-estimate of the average valuas wauld be 20¢
per ‘cus yde with ‘adepth of from 4 ft. to 157 it~ to bedrock, which 13
of a sandstone aturoaand 3ory eaaiiy cleaned. ' G

An“evidence of - {he great values oxxstxng‘nn places.xs shown from :,

‘; . have prospectod and worked the ground over various areas, in- "
c

the fact that {QQJWLEVQI has bean ‘hauled bv wadgne’tn emg r
‘pools of water iand washe h_re pE ’“qd_givxazJaua_imes
ng tha past {0 years andithi ;&iniauikgg_;iuwwﬁ-ﬂw-a

vi l“Lg0~a:na_QL.nnuaity,_grava1 being . hauled at:various places from a ..
. rregiont5 miles Ne and Sy by- 15 miles €, and We The greatest distance.

-7l -have knowq ‘gravel-to be- hauled is ‘about 2 miles. Some of the places

from whlch gravo{ has’ §een ‘Hauled- ars’opened up for ‘several hundrad
" feet .. The. gcid!‘whi}o At e fine, is, very heavy . and easify saved and
averages “about’ $30:00- net'per*az' in.mznt returns. v

N

’ ] ¥ 'V- L. .-.: -
.‘ Y 1 - - T « 5

nterfpr'oblems A he ae with FERTS T

on—tho ground, that the~ propesod ditgh and pipe
ah are. oninr@ly practfcable ‘dnd-that when- once
"b _easfly kapt “\p "d_wfil furnish -an: abundant . ;
, 3 . A , : _

_installed: ihex
suppiy of vat r

:d&tbhes, ‘etes iiniconnection with the placers. -’
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T havo been worknng in the' Fourmile Mining —
Dlstrtc{ in- -differept places, hauling and rocking
; [ dirt Jand have) {n- this way

i, B “.gw hundrcd dbllars.'

’taken out about flfteen

5z At"onq tima l hauled ‘ena sprlng wagon aboui &  :' e
YT EET Cof LA yard pet- load and carried the sand out of L
) i | _the guich*in a:sack on my back and emptied it in the .
' e 8 3142400

.‘wlgon“and~hauled it % m;le to water and . rockad out
) in

A -)~.

thbink {hjs c

;\I',

ountrybis all (ight wlth plenty -
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Marks, J.H., 1915, Preliminary report, the Timberlake or Fourmile Placer
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JOHN H. MARKS
Hydraulic, Mining & Civil
Engineer
504 Empire Bldg., Denver, Colo.
Phone Marn 2470 : ‘
December 14, 1915

!

) PRE’LIMINARY REPORT |
THE TlMBERLAl’E OR FOURMILE PLAGER DI s*rch

- This placer reg:on 1s in the northeast corner of Moffat County,
Colorado, from '15 to 25 m:les southwesterly from’ the towns of Baggs
and Dixon, Wyoming. 2

The nearest.station on Un:on Pacxf:c R. R. is Wamsutter, 52 miles
northwest from Baggs. Craig, the present termlnus of the Denver & Salt
Lake(Moffat) Railroad is about 20 to 30 mxles southeasterly from the-

‘placer distriect.,
* Population of Baggs 350, Dxxon 200 Craxg 800, Wamsutter 125.

.Mail. stages leave Wamsutter For Baggs every morning, except Sundays.
Fare $5.00. ) -

Automobiles. make the trlp from enther rallroad point in from three
to four hours time, for $20 per trip when. roads are dry; when wet the
trip. cannot be comfortable ‘made wnth hachines, and it ts.difticult for
teams on account of adobe roads. aezs v

The:placers are found on a. desolate sagebrush desert at an altitude.
of from 6000 to 7000 feet above sea level, scattered over various parts
of areas bounded rou hfy by the- lxmlts of Townshxps 849,10,11, 12 Ne )

Ranges 91,92,93,94. W., Bth P M.

,. Water‘xn small quantities can be’ obtalned at pIaces ‘on the placers
for dining. purposes, and’in compara{xvely Jlarge quantities by reservoirs,
ditehes and” pxpe rxnes from the Elk Head range of «mountains lying to the

‘ east.: Rt R

The. Fourmile mlning dxstrlct wag~ dzscovered in 1892 by prospectors

from Aspen, Colorado,\who in . their’ travels, - ‘made a practice of panning all
the: streams they crossed; ihe fest dnscovernes bexng made on Fourmile:
' Creek in Ta: 12-Nwy. Re Ol Wei=_ o :
; Gonsnderabke work’ bas been- carried on; s:nce that time by ground sluxce,
hydraulic and; dredging methods. DitcHes'were built from Fourmile Creek and
extenelve work planned, but the 11m1ted ‘supply of water obtained from this
source preVenteo development on. a.large. scale,- The" direct water supply

‘of Fourmile Cresk. is furnxshed by meltlng snowxand lasts but a few weeks

_each sprxng..;é? 5 W o AT .

~ About the)year 1900, Mr..B W. Law bux}t a dltch from Fourmi le d1v1de

"to WIllow Creek,. securing water from thre .strieam, turning-it from diteh .,

-.into Fourmi'le Creek, down which stream it ran for a-'distance of several.

miles, then taklng the water by aitches to T. 11 N.; R. 91 W., he success-
fully operated a-small- dredge,practxcally demonstratnng the dredge method

.80 well adapted: to,this . region, both:on- -account of the scant supply of -

watar and lack. of, grade for: general placer.mining methods, which is usually
limited in.this district to the edge of banks along or near-gulches,

.The dredge'worked on-a: bar betwaen two gulches and washed about 40
acres of ground; besides 20 acres of bank adjoining the gulch near the
dredge were ground sluiced with water- from ditch above mentioned. 1t is
-reported that 5140,000 gold was recovered; 5115,U00 from dredging and-3$25,00C
from sluice. Mr. Law raised grain and hay on- ground near his placer land, - .
‘using ‘surplus water from his ditch for-irrigation, Me worked out the
bar -about' tne year 1904; the dredge being second hand and old when purchas-
ed by Mr. Law, was abandoned and stands where Jt was when work was stopped.

' : B, Ly : T N
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Mr. Ed Smith,an experienced gold dredge builder and operator, made R
quite an extended examination of this placer distriet in 1903, at the ‘time
the B.W, Law dredge was in operation. We guote from a letter written. by hi

“My examination covered a period of several weeks time and extended

.~over a large scope of the gold bearing region, particularly in tne-vicinit

of the drainage areas of Timberlake Gulch and Iron Springs divide,

1. have also examined the Law areagé anc find that it is of the patter
built by the Urie Co. of Kansas City, Mo. 1t is of the open chain type,
buckets /8 cu.ft. capacxty, capable of hand[tng from 600 -700 cu.. yds.of\
gravel per 24 hours.
~ 'The ground where the’ aredge’ 1e work;ng runs about 25¢ per cu. yd. anc
from the returns shown mey | know the dredge is netting its owners at '
least $100.00° per day. .

. From my examination of the values in the Fourmile goid dxstrnct 1 am -
satisfied that the values from the ground operated by the Law dredge in-'
crease fowards the lron Springs divide, running from 25¢ to 31 per cu. yd.
over a large percentage of this gold bearing district, and that:ia pro-~ -
baBle avarage over many thousands of acres would be I5¢ per cu. yd.

| find the average depth of this gold bearing gravel or. sand to be
about 9 ft. to bedrock, which is cf a eedtmentary nature, bexng very soft
and easy to dig. °

. This is an ideal gold dredging proposltlon, the contour of the rxdgee

- and gulches being .such that almost.the entire area can be reached by a -
dredge and easily handled. .’ In case there.should be a few of the highest,
points that could not’ be reached by dredge they can be sluiced by ordxnary
hydraulxc ‘methods ‘after the dredging is completed.. .. et

* " The:'gold.bearing material is such that wear and tear will be very
little, no grizzlies being fequired on account of the entire absence of ro
With sufficient water on lron Springs divide, the entire gold bearing. -
country ‘on._eagh ‘side of sald divide can be worked, the same water bexng

. available for a large number of .dredges by using it several times: in its

_~Gourse down, the gulches, the dradges being located below each other and -
requiring in this manner probably 200-300 minere inchee of water to supply

. a series of 3. or. 4 dredges.

. Dredges can be built to handle 3000 cu.\yds. per 24 hours. .7 ,'”

' wang to the cheap electric power _that can be had, the expense of:

handling: and washing the. gravel Includlng all repalrs and running expenees

wlll no% exceed 2¢ per cu. Ydo:}ﬁ‘ :
Dredging could be carried on for an approximate period of 8 monihe

per year-'arid with an- ayerage depth'of 9 fit,. to. bedrock from 40 to 50 a%re

» Tk
O ,-.,.

~.could be worked by one dredge per seascni, .

.«:The pawer required.to run- one dred e would be 150 H P. and the entlre

‘:\estlmated'cost(of such “dredgei's $50,000.

» -

Al

B s Thits. i the rargeet gold dredg;ng proposftion I have ‘ever seen, “ohe
- of the most feasible and'one in which:valdes can be easily and cheaply
determined, nothing" ‘neces'sarily bexng taken for granted, as the-ground is

“'shallow,no water 'to contend w{th in go:ng Yo bedrock and no timberxng

belng necessary. . f‘~~ st R e e M

} have examined’ the source of waier eupply in Elk Head range and finc
that by buildxng the proposed reservoir .on the main fork of ‘east Slatejy
that not less than 1500 miners inches of water can be had for the entire

"workln?sseason, :which- would be ample to Furnxsh power for and Float at

least dredges." ' . re AR e
CMPL JWW, HouseI 757 Harrison St.,Denver, Co\o., who has extensxve-

¢ interests in the Timberleke reglon staies that he has: 880 acres of placer

ground in Tps. 9-10 N., R.. 92 W, ~ .. ..

- A small amount of ground. was: worked, “much lees than an acre, 1t show-
.ed a value of $1,10 per cu. yd.jreported that about $3000 was. taken out .
of pit which averaged 6 ft. deep. i :

A pump was used to raise water from a gulch to whlch 1t was returned

LY T | B, - - —es - DU G,



In recent years the greater part of the placer mining in thts ‘distric
has been done by a corporation known a$ the Timberlake Mining and Develop~
ment Co. Mr. James Gooldy,whose address is Baggs, Wyomlng,or Fulton,Mo.,
general manager for the company.

The company has built ditches, put in pipe line and worked by ground
sluice and small hydraulic methods, probably 10 acres of ground. Their

"i. operations owing to a lack of water have been on a small plan of develop-
ment, the work being done in Te 10 N.,Re 91 W. Their work is reported to
show. gravel from 5 to 15 ft. deep; bedrock soft sandstone eas;ly cleaned'

v vajues about 20¢ per cu. yd. -

. Mr. Gooddy also owns 500 acres of placer land in Sec. 2. and 11, T. 10
Ney Re 92 W' His work has all been done by the ground cluicing method
ing waste watsr from Tlmberlake company s worklngs am0unt1ng to from 3 to
5 second feet, 1 2 Ve

Gravel averages 6 feet deep and - pays from grass roots to bedrock,-
averagin from 25 to 41¢ per. cu, yd., the last mentioned amount bexng 1915
yardage values, Less than two acres has been mined.

The results of h:e work for the past 3 years are given in the followx

Year Total Gold Recovered Cost Net-
1913 P $ 700 . : 200 $ 500
* 1914 '“f‘ 2475 R 'SOQ . w 1975
1916 —. - « 1675 { 1175
N ey Juoo . Net’ Proftts

Referrxng to letters and general 1nformatnon received at various tim es
from Mr .- Gooldy, who has had a great many years experxence as Mxno Manager
in this district, we abstracts ..

“| . have baen connected with minxng operatlons in the Tnmberlake regxm
“since 1894. During this time'l' have had charge of work there for Gold Vall
M Coe.y Fourmile M, Co. and Timberlake Me Coa. .. ..

- - | have" prospected and worked ground over various areas, 1ncIudbng §_g

_ Hole,Dr Gulch, Scandinavian Gulch,Foyrmile and'Ti an are;
.( &

L

uare miles, :;The greater. part of ny mining Fes been done .in Timbe
lake Gulch, where' . "have been- and-am at present operating for the Timberlal
Mining Co. -The results of’ my, prospecting there have proven to me that _Qore
thgg_ordinary values exist in many giaces,.l have discovered and tracec_T;«

8is Tor a.drstance of one milg in length and 1320 ft, 'in th

rom every. ication they continue much. Farther. .The v i ese
ch@nnels ran B¢ 1o 3]0 per: cu. o @ 20. 67 old BN ;
" E .13 'gold over a.great.part of 1 Ene -.country covering an.area ‘of

many hundreds of acrea,'and V' think a coneervat;ve estimate of the avera
values would be 20 ¢ per cu. yd. with a depth of from 4 ft. to 15 ft. to
bedrocky, whichi'{s:6f a.sandstone nature and, easily gleaned, ' The gold, whi.
it ie‘fxne,ls Heavg~and‘ea51ly saved and avereges about $19 net per. oz.-i,
in mini ‘returns,’ i : 5 - : N

‘I'n. the year -1895"a placer examination was' made bv—Prof. J: Ross Brown:
Of the Universitv of California.on. oround localed in or near Sec,-Bj ll
"N.,R. 91 W., known at that time as the Boothe & Nelsan. bars. "
tion was made by.sinking pits over an area of about 80 aQL&&;_MQIZEQ_LQ:;__
ported ta be 76¢ nar rit. wd. #4417 “"r&Q}lfl . R

A placer examination was _made about’ the tlme above.mentxoned;hx_&ggﬁ;_
Geo. W. Maynard,New York, and Prof. Benijamin Sadtler of Danver
-acres in-the vicinity of Big Hole -Gulch in or _near T
W, . Thls examination was made by sinking oitg;ﬁo bedrock and rocking or pani
ing the sand;results showed an average value of I8¢ per cu. yd, for 'the
~entirs ¥ract of 2700 acres, and an average depth of /7 ft, to bedrock."

: =
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lt is reported that placer mnntng has been carried on in a small way,'
whenever water could be obtained, in the Blue gravel district in Ti 9 N., -
R..91 W., and old workings are fouﬁa'near southwest portion of T. 9 N.,R.—'

90 W.

From top\of lron Springs Divide, at an altitude of 7345 ft. above sea
level, the country slopes approximately north 16-20 miles to Little Snake.

“ieriver, eleva. 6100';south 20-25 miles to Bedar or Yampa river, eleva.about

6200': west 20-30 miles from highest point an divide to Little Snake river;"
elev. about 6000'. Gold has been-found according to above statements over
v various parts of this territory, and at widely separated dlstances.'g-"~ j

For years prospectors made “gruybstakes" by hauling sand to springs,
occasionally found in the numerous gulches traver31ng this reglan, and -
there sluicing or rocking out the golds _ '

" 7' The origin of these gold fields is not eastly ‘accounted: for. Apparentl)
they were formed-in an ancient lake bed., The values seem to increase from
Snake River toward the lron: Springs Divide, and appear _to be er on the:
wide flat bars than in the majn guiches. The channels, if sucggfhey may be-
called, frend in a northeasterly and so southwesterly direction. Nearly all
the bars can be worked by the dredge method, even to tops of the rxdges,
as they are for the most -part, flat and rolling.

Practxcally no rock B found in these placer :deposits which consist in
a general way of a. _coarse grani&e or quartz sand ihe sandstone bedrock is
easily cleaned, ol S

An accurata\ostxmate of the ontx:o area known to contain gold has not
been, nor could it be made without extensive prospecting, requiring a great
deal. oftime. . . [ .Enough has been done, hiowever, to indicate that the dis-
trict is rich'in placer gold and only awaits proper development on a large
scale té produce gold im-paying quantities for many years to come, . By'
prospecfing the ground as'outlined in -this report, values could be determln-

- ed and the element qf risk. eliminated; at small cost. «
© ~1n'an“enterprise of this magnitude investors should know in advance anc

beyond doubt, that'there-is" ‘pay gravel enough in sight to warrant the invesi

“ment as all. of the. ccp{tal necessary .to.put the placers on a paying basis -

- mustl ba-expended before any. thurna can be expected. The ‘values of this -

‘placer ground: can be demonstrated, ‘and determined in.a thorough and com~jn
paratxvely incxpensive manner as. outlined below. =

. Thare are :numérous: places on.thlis placer land where a small supply of
wate& ¢an be obtalned by cleaning out, ‘or sinking to bedrock where springs
are found, in gulcﬁesa ‘Procure a small engine-and pump, Place-a sluice box-

. above: or: alongstde oﬁ~the -water. supply, ‘pump water to:slufice box and -wash '~

giavel letiing ii'd in_ b, k-xnto the pat whero xt can aggin be pumped to
8 uxce. et x ‘“"-’""'.r"‘ ";,\- ! N i
Lay "oul - in squarcs.of*sovaral hundred feet(see sketch hereln) a tract
- af land to be tested, at_ each: corney. of 'sqiares sink to bedrock a shaft or
©pit,” carefilly measuring éontents thereof;in cubic feet or cubic yards. Haul
~gravel-taken from shafts to’sluice box,. wasiout gold and by this means “esti-
T mate value ‘of entire: trqct of land,- This method should giveca claose ‘estimate
:f valuoa*without great oxpensc, as one man would dxg one ‘or more holes per.
ay- e E l"-‘ 3 S
- A post hole auger ar - similar devxce mlght be usod to advantage in\getil
out sample; in place of sinking shafts at all angle points.-The greatest val-
ues apparently are in channels, many of which are not indicated by the pre-
sent shape of the ground, baing in ‘some cases located on or ‘across bare «in
1Placea of in gulches. - »
yo There is no. water. to contend wlth,excapt a Iittlo seepage in gulches and
no rock to decrease ylrdago, 80 that everything taken from the shaft could be
washed through sluicae and should show true, value of ground., Praspect several
1g:ffer$?} ?reas in this manner,enough:to. prove values over an extent of . coun-
whzi:ua tc on:ly }arge to warrant the expenditure of money to fully equip the
: nterprise from reservoir to drodgos. The above method should give a.
g00d working tmed A% Latooo  _1e.
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(Sketch)

QUTLINE PLAN FOR DETERMINATION OF VALUES OF ANY PART OR TRACT OF PLACER

GROUND IN TIMBERLAKE DISTRICT.

¥

On equxdtstant corners of squarea, placed by survey at ngen distance

" apart, drill holes to bedrock, carefully testing material for values from
-surface to bedrock, This would show relative position of bedrock with sur=

X

v

fece of ground,

dapth.of gravel etc.,thus furnishing accurate information.

for dredge plana,lt Being necessary to know depth and kind of matorxal to
be vorked before dredge can be prOperly desxgned. . -

THE FOLLOWiNG TABLE SHOWS CUBIC YARDS AND- VALUE PER YARD ON ONE ACRE OF
. GROUND: "LEPTHS FROM 1-20 FT. VALUES FROM 5¢~25¢ PER CUB!C YD.. ALSO FOR 25
30. 40 and 50 FEET DEPTH OF GRAVEL. §

DEPTH IN FT

VALUES PER ACRE AT 5.;Q.[5,ﬂ2,25g PER CU Y

et el NI LR NWINTCU

‘FYOIT{h

CU YDS lN I’ACRE

: ured. 'The cost of vorklng the
- B¢ per.cu. yds Ifiwe assume cost
: would be as follawsy " . wt

). . o .5/ 5

S | I W 2k . 322 -.403, .
161 ...322 ., 484 T 644 806 - -
U242 A84 . 726 968 - 1210 -

C 800732370 eas . 9687 1290 1613
iU T,.403 . . 807 ¢ 11210 1614 - T2017 .
STl Wo4gRY 967 . 1452 - - 1934 (2419

565, 1129,/ 7 1694 - 2258 = = 2823
"TW-'Z"' 1936 . 2580 " . 3‘-' 3%

i 728 1452 00 L 2478 2904 - 3630 \
sy 807 - E6LION . 2420 3220 4030, ¢
1887 1774~ . 2662. 3548, - - 4436
-"1048.. 2097 7 :-3146 4 - - 4194 - 5243 .
1129 2258. ~7."3388 . 4516 - .5646 .

. 5484 6856
. T5806 o 7259 1
L blo8LTTET3
. 8066 10083 o
9678 - 12099. .
12904~ 16132+
26130 . 20165

et

’}old va!uo o£ any number of dcres cam.bie: fxg~ E
ground by dredging will probably be: from 3’ to

tq be 5¢ per - yard ihe amounts in table.&

~ALL 5¢ values woul& ;qual wcrking cosi.- 'Q “tﬂi__'; v ':§ﬁ ’“

L R10¢ gravql wou

15¢°
204
25¢ -’ it
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Id aqua) values in 5¢. columq. F oA
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The grea{ handlcap in all of the. placor mlnxng oparattons in {he“
Tlmberlaka district has been an Insufficient water supply, which has to date
.not been obtained in quantities to mak e placer operations on a large scale

a'f'ln.n-. - Y
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) Varxous attempte have been made to bring water to thls desert country
from the Elk Head range of mountains which are 10 to 25 miles east of the
Timberlake Placers, : -

. " Mre. Gooldy states that about the year 1897 Mr. B. M. Law built dxtches
and brought water to the vicinity of Sec. 8, T. Il N., R« 91 W. for placer

~y,and irrigation uses Ditch has a base width of . 6 ft., depth 2 ft,, grade

e
W

L

. could be worke

10.56 ft..per mile, and a carrying capacity of 75 secaond feet. The ditch
began at Willow Creek in the E£lk Head range. Water was carried through this
*..ditch, two miles in length, to Fourmile divide, turned into.the channel of
Fourmnle Creek and taken down said creek a distance of 'six _toc seven :miles -
whera it .was again taken by ditch. to the Law placer and raoch land in T.
Il N., R.-91l-W,, a distance of 16° miles.(Approx. sea level elev. 6450') ¥
: “At .a later date, about 1903, the Timberlake Mining and Development Co.,
a corporation,- built 73 miles of ditch, having a base width - of 6.ft,,depth
13 ft., grade. 10,56 ft. per mile; anda capactty of 40 second feet, This
dntch extends from East Slater river to Wi-llow Creek, where it joins the
e Law ditch, through which ditch it takes water to. the Fourmale divide,
turnlng it down the. channel of Bourmile Creek for a distance of 3 miles, at
which point it is taken by ditch 6 miles to upper end of pipe; thence by
pipe tapering from 22 to 20, and from 20 to 18 inches in diameter, a dis-
tance of 28,031 feety slightly over 5} miles across Mud Springs Gulch;
thence by di teh 7 miles to.the placer land owned by -the campany in. vxcxnity
of Secs. 24-25,.T. 10N, R. 92 'W. (Approx. sea level elévation 6800*
“Continual trouble has. been experienced with the pipe line and while
Cits rated ‘capacity :is given as 22" second.feet, it has not delivered this
water. Where the: water reaches the Timberlake Company s ground it is approx-
1mately 350 ‘feet higher than the ditch at the.law dredge,-
) MriiGooldy also states that by additional expense of $10, 000 ‘the water
suppiy can be.increased:to 75 second feet.
0 first impor{ance"in the development of the Txmberlake Fourmlle
placers 1s secur:ng ‘title to. as large an amount of water as possxble. .This
- can be~accemplished in-twa wayss: i s N T
"FIRST:~By :purchase of’ existing water rtghts.'ﬁ ST
SECOND' ..By reservoir. storage, extension -and enlargement of" present

. -~

;‘%. : ditches. pipe lines,we{c.-
Control 03 the water befng secured and extensnve plan of deVelopment
out-as: followsz: i
: Reservoirs would be; needed’to furntsh a. full supply of water durtng
the dry Season ‘of ebout three months.”. ‘Surveys.'show ad “‘excellent reservoir,

.....

_ site’ in Sla{er Park. fa TVL0 Ney? R@{87 W., -and there are other unsurveyed :

reservoxr sxtes upon. which favorable reporte have been made.~
_ A ditchutaken out&of ‘the ‘main or" ‘East Slater river. ‘below. proposed
reservoir and running near’ ‘the:base ‘of the range for an -entire ‘distance of
“about’ 2l miles, whll. intercepi -a number ;of ‘good.streams;.including Middle"
‘Slater and: West! Slater: rivers,. Wi | low .Creek and other. streams whnch would
furni'sh: & .surplus'd water -except ' for ‘the -dry 'season. .. i \
... * .Several’ ‘mi l'es of this _di:tch.were constructed, as herein before noted,
‘and. have- been in use for ‘a’ number -of. years; first. by Mr. B. W. Law, and
at present by the Timberlake .Co. and’ Mnm(Gooldy. These various. rights
should all be’ in one ewnership end the system enlarged to its greatest
capacxty.zz. - BV N TRA ke A bk 25
Connectlng thh lewer end oﬁ thls dxtch on. divxde between Fourmxle
~#pnd Willow Creeks, where ‘the country slepes rapxdly to the west, a pipe line

.

W36 inches in.diameter, 3 1/3 wiles long and having.a ‘total fall of 940 ft. .

i'could be made to 'furnish power. This .power plant would be located'in T. 10

oy N-.R .90- W., 8.to- 10-miles east of the” ‘placer ground.‘ ' <

WX Commencing 1mmediately ‘below ‘the power plant a 30° inch water supply

pnpe or ‘inverted -syphon 8% miles fong would carry water in:a southwester-
ty direction to the/summit of lron. Spr!ngs divide, crossing a low pass . .

which at Jits lowest point is 410 feet below the. discharge end of" proposed



‘b

ye

Y

pipe or tnverted syphon; said dnscharge end, however, being 190 feet-
lower than intake of pipe at power plant, and having‘a suf%1c10nt head
te carry the water through the pipe by gravity. .
The placer land is situated on top and on each side of ridge divxding
the drainage areas of Little Snake and Bear rivers. ae W
This ridge, having a general southwesterly and westerly dlrectlon, is
known as lron Springs divide, The .water supply pipe or inverted syphon
is planned to raise water high enough to command the entire country on. -
each side of ‘lron Springs divide, and to carry -from 10UQ to 1500 miners
inches of water, enough to operate a number of. gold placer dredges, as

. the -water can be used several times in its descent, either north,’south
" or west from lron Springs Divide, by placing the dredges below each other,

Portions of ridges that cannot be reached by dredges can be mined by
ordinary methods of ground sluicing, but the ridges are comparatnvely flat
do that the greater portion of them can be dredged., l

The cost of buxlding reserveirs, ditches, pipe-lines, power plant,
dredges, etc., and equipping this. placer mining property for working is on

_a large scale approxxmately estxmated as F0110ws.

ROSOrVOir '0..0.l.b..loo..D...'l--....ll;lco;.Iis 50|0000
Ditches, flumes, headgates, waste gates, etc, .... 30,000.
-PlpO lxne ( 6") for powsr, q40 ft. hﬁadooootououoo 170 0000

:2000 H.P. .lﬂctric power plani o.--o.;noutucorou-o 100 OOU.
. 30% iﬂvertﬂd SyphOﬂ, 87 miles IOGgu-toooo.‘-uo.a-u 160 000‘
e Pipe makLng plant and toolsecereveccrsnocorcnnnnes 20 OOO.
Four HUdSOﬂ DOUblO Dippor Dredgea-....-..-.-...... 100 OOO-

To thls should be added a largo contxngeﬁt fund for buying and patont-
ing land.and for’ incidontals ln connoctlon thh perfoctlng the working -

: plans._ i -

. Ln_order that’ ‘the: en{lre water-shed trxbutary to. lhxs country ‘be con-
trolled, as is contemplated by this plan, it might bo found advisablo te
buy ranches that have irrigation water rights. = =

Under the large develapment made possible: by having aII the water -shed

.under contro[ of ‘one management, the water. after it has boen used for power

and mining. pyrposes would be’ aVailablq for 'irrigations .. —

.“Em Calculations' were made vn a liberal scale, but-.as the ac{ual cost of
carrying out ‘mining pr geets usually; ‘greatly - excoods first estimates, this

propositien shoul'd not: be: started with. ‘less than .one million'dollars avail~
able, ‘after: & thorough ‘examination proves s values,“?or an attempt to.._'

' cheapen cast at a sacrifice of efficiency would mean a failure.

.:$10,000 “should be" sufficient Yo theroughly proespect the ground and
out[nne devolapment plans, ‘and. it would aequtro {wo ;years:, time to put the
proporty in active:opsration, =% e 2k _

‘Should this plan of extensive: dovelopment bo deci ded upon, ‘all con-
struetion work.in connectien with-: ihfs.preposftion should be done in the .

most ‘thorough mannery there.being many.years work in .sight and- besi des,

" the power. plant, pxpe lines and watar rights vould always be‘n Valuable

asset. - ot U RS a3V
« There’ would be. a. groat excess of electric ‘power for salo. Tho 38“
pipe line would have .capacity to- carry water to generate 3000 H.P. in-

- stallation of ‘additional electric.-machinery. The demand for .this power
“would {ncrease with the development of. the country. The project would be-

come in time a public utility, while giving a three fold use of this in-
TENSIVE USE OF WATER LN A DESERT REGION WOULD BE an attractivo and‘practx~

-cal application of modern ‘conservation,, !

While the above outlined plan would be- ideal, the pnosenf deVelopment
of the country would not-warrant the cost. Years will elapse before the
population of this region will make a profitable demand for electric power;
hoyevor, there are less expensive methods of devolopmont pohsxble.'_ :

‘Coal- is available as a snirra af aawan 1o -1 .. :



: The Law. dredge described herein was operated by steam, coal for fuei
being hauled. by teams from coal mines at Savery, Wyoming, a distance of
about 19 miles, at a cost of $5.25 per ton, delivered.at dredge. ‘

Mr. J. W. House!l states that he has a coal mine in Sec. 28, T. 8 N.,

' R. 93 We, about 14 miles southwesterly from his- placer mines. He reports

** that 9 foot vein of first class lignite coal has been opened up by driving
a double’ tunnel, from which” 500 tons has been'mined, the coal being taken
out by~ wheeling and hauled by team: to’ his placers.~ The total cost deliver-

. ed being $5 per. ton. He says there is a 20 ft. VQX“LOf coal under the 9
foot vein that has not yet been épened.

.- Water in- small’ quantlties is found at: varlous places in-the gulches i
the Timberlake di'strict.”:The .melkting snows in the’spring time furnish con-
siderable water that could be ‘impounded "in sma'll storage reservoirs.

L - A new. type. of; placer minjng dredge has recently been placed on the-

'-market. It . is known as” the Hudson, Double. Dipper Dredge, price $25,000,
made by C.Na "Hudson & Sons, Horton Bldg., Georgetown Station, Seattle Wash.,

. From lnspection.of a.model and general description of this dredge it
appears to be well suited for’ mining in the Txmberlake region._Among the
features that commend it are’ the - followlng. -

lt has double dxppers ‘of back eeting steam shovel pattern:‘the dxpper-
-belng drawn towafd the machine while loading.’
: it s a. -surface mining dredge, being: placed on. {op oT the ground in
,place of'in pit, is self contained in evary detailj all: parts of univer-
sally.standard. designj. is equxpped w:th {he best screening sxzxng and con-

. centratlon devices.‘ £ ;

: "Dredge has agltating rlffles and all gold savlng devices adJustable
to ang pltek or angle; beLng capable of workxng on side hil leor. uneven
groun PR S e T e N LY

o Dredge has’ settling compariment water tanks,\holding from lOOO to. 800(C

_ Ugallons of water, ‘which can- be used repeatedly S0 that only a. small supply

‘VL' of water'is needed, I g
K -Dredge..can:be operated with any kind of power, has rated capactiy of

- 100 cubic’ yards per’hour for standard size. ;. .
| » Dfedge.can:ber dlsman{led for transfer,'wei hs less than Xy requxres.
-less than: ]/3 H. P requrred for other types of %redges, and cost, complete,
:Yess than-7 as’ much &, standaﬂduf oat, or bucket type dredges of equal
CApa61ty. _____ T o S el

 The: company- alee makea a’; prospecting dr e capable of h
25-35; ubic yarda per hour *Coei”$2500 to $358 .o ,

ﬁi fof«fuel and securing wa{er “an ihe ground, a cheap and

andling from‘

<"<...

S .i.-"

RO

AR By usxngfcea 3
inexpenslve planicf 'mining woild be secured.:-
.Probably:. ‘one.of the, smaller type. of dradges’ would be besi for commenc-
ing operations. $3000te - $500Q; sheg ld be sufficient to install the dredge
. - dnd put’ gt on & paying: basis. - . N
¢r“ﬂ o With this prospecting dredge in successful operation, numerous\plans
‘ for. enlarged development would become attractive, water could be secured ir
‘abundance from the Elk Head range,; either with or without power, and it
’MIght be. found to be. more  economical to put. in .an electrzc plant at,coal
, mxne -and transgmit power to dredges.
.~ LThe development of {he Timberlake Placer Dlstrict is worthy of intell1
5 gent invesiigatlon.‘ N o
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APPENDIX D

Prommel, H.W.C., 1942, Craig-Baggs gold placer region, Moffat County, Colorado:
Geologic and economic aspects.



CRAIC - BAGGS GOLD PLACER REGION
Moffat County, Colorado

GEOLOGIC AND ECONOMIC ASPZCTS
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restion o Morfat County, Colorado
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The Craig-8apes sold placer
1s situated beitween the towns of Crailyg, Coloradﬁ. and Baggs,
Wyoming: 1t taxes in approximately 200 to 1000 square miles and
ls covered by the "Craig” U.S. Geological Survey topographic
sheet. U.S. Highway No. [0 passes through the southern part.

State highway No. 1) passes through the easiernmost pari: 2

county highway passes through h
can be reached over unimproved county roads which, however,

become impassable during wet weather. The reglon 1S sparsel
[S3 &

lnhabi ted.
Gold was discovered here in 1892, an inf{lux of some &,000

i, water was scarce, the hHoom Soon subsided

placer miners arrived
after washing hac been done in many placer i les ol gllghes were

built from Willow CreeX and hydraulicking andg
were careled on. During 1902—i90b a bucket dredge operated success-
fully on a high bar along Timberlake Creek. The open bucket line
and the boilér of this dredge can still be seen at the location
of these dredging operations. Much of the work was guided by

promoters, and was badly managec and acziiviiies became less and

less. Nevertheless, small scale placer mining continued uninter-

ruptedly until 1931 whén’activities gua:n increased. But even these
PR .- .
. = . - . ot .
were carried an oy omen unZamtliar with olace:r minin: aud o unsuiirIienily
Cinanced who 2riod out 2 number ot neew, HAPproven placs e machineg:

and equipment and whose operations were doomed o ratlure before

they started, however, one dry lanag places drodge. fed by a4 1 cu.



yd. dragline, did produce consideradle gold rom 1930 0 1938.

Aliempts at placer mining on a small scale are 5

The history is descridbed in greater detail in earlier repors:s oL

Herdert Hoover, iHon. 35, and John H. Marks, Hon. '25.

PAST PRODUCTION

Prior to 1892, Routt county was credited with $

placer gold production. This came

region. Since that time Routt and Moffat counties are credited

wlith a production of $260,04l4 of placer gold, most of which has

come from Koffat County. Nearly one third of this production was

during 1931-1939 from the Craig-Baggs area as ollows:

obtained
1931 - 5175 1936 - S 7658
SER 1937 - 3263
1933 - 010 1938 - 22421
1933 - 2400 1939 - 5215
1935 -~ L4438

Most of the production during 1936 to 1939 can be credi

ted

to one dry land dredge operation along Timberlake creek which dug

to a depth not exceeding four feet. This operation then changed

hands and more complicated, but unpractical machinery was installed;

the results show only too plainly in the 1939 production Jigure.

PHYSIOGRAPHY

AT Jirst glance the physiographic features of thiyg 24100 appeas
as gently undulating, rolling desert hills, covered by sage brush
and resembling the desert reglions of Wyoming. Various sandy, mostly
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dry. stream ., beds and sull

"Cralg” topographic sheet shows a rather iniricate pattern of hills

ancé gulches. which appear to have no dearing on the distribution

oI the many sand and gravel bars and deposits containing placer

gold. However, by coloring the areas be itwsen cerialn contour

intervals on the map, a better id oi the physiography, which

eventually leads to a better understancding of the distribution of

gravel bars and of the general geology., 1s at once obtained. So

colored, the map shows an 1lsolated divide which extends in a north,

northwesterly and southeaterly direction. This divide is known as

the Iron Springs Divide. Drainage extends away from it in all
directions. From the divide the country slopes to the north

toward the Little Snake River. The northern secondary drainage

channels flow into thls river. To the northwest, west and south-

west, secondary drainages also flow into the Little Snake River.
From the divide the country also drops-:or slopes southward toward
the Yampa River, but the drainage channels of Lay Creek, North

Fork of Big Gulch and the upper part of Big Gulch, drain into Lower

Lay Creek, which parallels the Yampa Rlver to the north of it and

finally emptlies into 1t outside of the area under discussion.

To: the wast, Blue Cravel Creek and its wributaries empty into

Fortification Creek which occuples the wvallev between the Iron

Bprings - Divide and . ‘the feothills of the £lihead Meountains. SO

fication Creek flows in a southeasterly direction and empties 1into



the Yampa River at Craig.

The closest connection between the high part of the isolated

Iron Springs Divide and the £lkhead Mountains is in the N.E.

2k 1ssues {rom the

corner of T.10N., RQlW.., where Four {ile Cre

moun tains.
A study of the map sShows that during past geologic times,
before the present drainage dissected the Craig-Baggs region,

fan or outwash plaln deposited

<
Yoo
s
y—

1t probably was a large allu

on a peneplained suriace. This fan consisted of silt, sand and

gravel obtained or originating in the mountains to the east which

at the time must have been much higher but which since have been

(9

lowered by denudation. A second cycle of erosion, later than the

one which deposited the largs alluvial fan, cut through 1t 1n a

north as well as south direction and removed remnants of those

formations which earlier may have contributed to the large out-

wash plain or alluvial fan. This large alluvial fan must at one

time have covered the entire area of the "Cralg" topographic

sheet and may even have extended beyond it. Little Snake River

which enters the Cralg'Baggs region from the northeast, now flows

north of it, thence turns in a southerly

around its remnant to the

direction around the {ron Springs Divide and finally empties into

the Yampa River to the southwest of the divide. In a similar

200, and souith-

IR

i N . T N ! .- W 3 s
way, For tifrcation rees Slows growsnd the oas

eastern part of the divide and tne Yampa River and Bilyg Gulch now

flow in a westerly direction around 1tts southerly extension.

Fourmile Creek, the Little Snake River, Fortification Creck

tvd the Yampa Fyver hece Core tarm o complete aaaar e
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the Iron Lprings Divide. The secondary

of perenntal streams around

drainage which radiates in all directions {rom the highest part

of thls divide finds its way into this major drainage clrcle.

AREAL GEOQOLOGY AND STRUCTU

Apart from the depositis oI silt, {ine sand and gravel which

[¢7]

are found at numerous places throughout the area covering the

S i
compacted sedlmentary series, the rocks which outcrop at the suriace

-

consist o soft shales, sandsiones, conglomerates, and clays of

the lower part of the Wasatch formation. In the southern part the

underlying post-Laramle coal bearing rocks outcrop at the surface.
The sedimentary series dip gently northward at angles ranging from
10 to 2 degrees into the #Washakie geosynclinal basin of southern

northerly dip is interrupted, however, by

~

wWyoming. This gentle,
an east-west trending regional_anticline just to the north of the
Little Snake River, in the northern half of T.12N., from the northern
limd of which the formations again dip éently northward.

It has been pointed 6ut that the Craig-Baggs area at one time

was covered by a large alluvial fan or outwash plain extending

westward from the flanks of the Elkhead Mountains; 1t consisted of

silt, sand and fine gravel which was carried down by intermlittent

itlaciers

plain. It is also possible that igla

Streams meandering over this @
2t one time oxisted o the »ast and that the alluvial fan w~as in

fact a glacial outwash plain. Together with the silt, ine sand

and gravel there was deposited a comparatively large amount of finely

divided placer gold.
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During & lager evcle of srosien thiz 2an or subwash plain was

degraded and dissecied, giving rise to the present form and outline

of the Iron Springs Diwvide, the backbone of which now constitutes

the last remnant of the original outwash plain. EIven this remaining
backbone has probably b2en somewhat lowered rom LS

helght by degradation.

silt, fine sand and gravel

During the processes of erosion the
which covered the sedimentary rocks were removed along the present
general drainage channels from the hlghest part of the remalning
plain. The lighter materials were washed down-stream and a re-

sorting of the sand and gravel took place in the higher parts of

the tributaries to the main drainage channels which now radiate
in all directions from the Iron Springs Divide. These deposlits are
gulch placer deposits in which good gold values and high concentra-

tions of black sand have been found.

While samples of sand and gravel taken on the very backbone of
the Iron Springs Divide show the presence of a minor quantity of

placer gold, the gulch placers show a great increase in gold content

as well as increases in thickness of sand and gravel. Some of these

1

wer parts

o

deposits show concentrations of black sand in their

which contain as much 2s 31 to $5 in placer gold per cu. yd. These

gulch placers surround the highest part of the Iron Springs Divide.

rist g later a0 srosion these sulcek Jdepogi it were

attached again: torrential storms moved some of thelr material



farther downs tream and larger bars at the con-

Jluence of gullies and gulches. More extensive, rather flat bars
formad along the lower sectlons of major drainage channzls during
the run-off from torrential rains.

At a still later time these secondary bars were again attacked
and a part of thelr sand ancd gravel was carried farther downstirean
toward the mouths of the gulches and creeks whergs they emptly inzo
the larger streams of the region.

The cycle of erosion above described is continually going on
and some of the sand and gravel is constantly being carried from
the higher deposits through the lower bars - which are now dissected
by the drainage - directly into Little Snake River, Fourmile Creek,

Fortiflication Creek and the Yampa River. 0ld :erraces andé dars ,

=

in nlacer gold.

o

{0
[

as well as present bars of the Yampa River cont

i)

Reviewing the above, 1t is plausible, to assume that different
placer deposits of the region driginatqd during successive erosion
cycles. On this assumption the placer deposits can be classified
into five groups: -

1. Gulch placers, at the upper ends of tributaries to the
present drainage channels.

2. Placer deposits at the confluence of dralnage channels.

3. Pl: r de 1Lts < reduced gradients along maln drailnage
3 Placer deposlts at reduced gradi o Se
channels.

. Placer deposl s near the mouths ol a8 dearnne channeis.

The valleys and courses of present perennlal sireams
encircling the region.

AWal
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_While the gulch placers may contain higher values, they present

L

greater difficulties to exploitation; they also contain less yard-

age than the bar placers which are easily accessible, are more

level and, therefores, much easier exploited. water condition at the

lower bar placers and along oresent perennial streams make these
the most desirable for large scale operations.

WATER RESOQURCES

liost of the gulches and creeks draining away irom the Iron

Springs divide are dry throughout the greater part of the year,

but underflow water is present in almost all of them. Within

an area of 720 square miles surrounding the Iron Springs Divide

there are 73 known springs and water seeps which are shown on the

"Craig" topographic shzet. 44 of these springs lie within the

160 square miles of the divide proper, while 29 springs are scattered

around it at lower elevations.

The water from the springs in the Vvicinity of the Iron Springs
divide seeps into the ground, continues downhill as underflow water

in the various gulches draining away from the central high ridge

and seeps into bedrock sandstones which slope gently to the north

toward the Snake River. DOrilled or dug wells should therefore

encounter plenty of water. In places otherwlise dry streams show
perennlal flows of water.

From the top oi the Iron Sorings Divide to the Little Snake

River, a south to north distance of about 15 miles, the different



In plevation is 1000 feceti, or 86 ft. per mile. The reglonal dip

of geologic formations from the divide to the SnaXe River has not
been accurately determined, dut imay vary from
possible sandstone formatlon outcropplng near the
should, therefore, lie approximately Zrom 350 to 2500 ft. below the
surface at the Little Snake River; in other words, there should be
plenty of underground water, some of 1t under artesian pressure,
within the Craig-Baggs eglon. The east-west anticline to the nortn
of Little Snake river would delay rapid down-dip circulation of

underground water. A 4 inch artesian well has actually been drilled
near Baggs, Wyoming. ‘Water from this well, encountered at a depth
of some 300 feet, 1s piped to the buildings and barns of a ranch.

y dry streams, sumps

can be and have been dug along thelr courses in order to obtain

larger amounts of water for placer minlng purposes on some of the

higher bars.

INTERPRETATION OF PHYSIOGRAPHIC AND GEOLOGIC FEATURES

Various interpretations for the occurrence of gold and 1its
origin in thils area have been advanced by Hoover, Marks and others.

Some clalm the gravel bars represent old channels of the Little

Snake River. Others hold that they are lake deposits. Doubt is

2xprassed as o te the arii: a0 the sold.
;e 1 forth which 1s based on de-

Reviewlng the evidence adove e

tailed reconnaissance studies by the writer during 1938 and 1939



—
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Lt seems possible and plausible that the original alluvial- fan or

glacial outwash plain material was derived {rom the east, from the

Elkhead mountain region. It may have been derived from soft sand-

stone and conglomerate formations of Tertiary or earlier age which
have long since been entirely removed by erosion. The occurrence

of placer gold in sandstones and conglomerates 1S not uncommon in

Colorado and exists in the Castle Rock conglomesrate near Denver irom

where 1t has found its way into Cherry Creek and other nesarby

Streams.
Little is known about the Elkhead mountain region to the east

which covers more than 1000 square miles. It lies between the alluvial

fan or outwash plain and the contlnental divide. No roads
traverse 1t, but skirt i1t to the north and south. Horseback is
still the only mode of travel over much of this region. Sheep-

herders occasionally show quartz pebbles containing free gold which

they have picked up along gullies in the Elkhead mountains. Apart

from the early Hayden maps and reports, no geological maps or reports

exist and no geological investigations have been carried on by the

U.S. Geological Survey.

ECONOMIC ASPECTS

Whatever the origin of the placer gold in the Cralg-3aggs reston

-,

. V . o -~ .. ot
may oc¢, these factis siand oul

1. Placer gold in commercial quantities has been found and mined
at innumerabdble places in an area covering 1000 or more
square mlles.



2. The rog

: n has produced over one quarier alllion dollars in
. place t

io
gold during the pas
3. All past oparations have been conducted on a small scale.

L. No wel)l guided and well financed exploratory and research
work has been carried on at any time during the past.

5. Mot one single test hole has been drilled along 150 miles
of perennial stream valleys wnlch surround the areca in
circular form and into which 2ll secondary drainage channels

flow.

6. All of the past desultory placer mining has been carried on
on higher bars of gravel where hydraulicking and slulcing
through riffled boxes proved unsuccessful on account of the
flneness of bank run gravel and lack of sufficlient water and

grades for such operations.

7. The best results so far obtained were by an old fashioned
bucket dredge and a simple dry land dredge fed by a 1 cu.

yd. shovel.

Many placer locations were made during the early history of the
district; few, if any, have gone to patent or have been Kept up.
Some of the g%und 1s owned under homestead entries, some under grazing

P .

homes teads, while much of it is public domain. The latter is
especially the case of that part of Little Snake River skirting the
northwestern and western part of ‘the region where there are
no habitations and even range cattle are scarce. Several

of the major secondary drainages exhiblting large placer bars along

Yampa River which merit careful investlgation.

Little of merit can be accomplished here by small scale under-

[ale S

takings insufficiently financed f{or thorough 2xploration and i

LR AN

for the development oif this lavge

seavch campatgns, So badly needed

and steady gold producing area. Excepting the course of the Little

Snake River, Fortification Creek and the Yampa River, all of the

5 < i@ . 7 \ S vy
pravel s fine and will pass through v V8 inen screen.



While the gold -concentrates ecasily, jigs may have to be employed

in exploitation and should be used during sampling campaigns. Rotary

percussion drills may have to be used for testing along stream

ent. The Californlia cesspool digger

(%]

channels where water 1S pre
type of drill with which large diameter holes (up to several feét

in diameter) have been drilled cheaply at other places (39¢ per
foot of - hole, 27 inches in diameter, in the #ohave desert of

-~

California) may find application here on higher bars adjacent to

junctions of secondary drainage channels and the Little Snake River.

Some sampling can even be carried on with a 6-inch post hole digger,

but larger samples are more advisable where possible.
The average fineness of the gold in the Craig-Baggs district
varies from 940 to 955. While it concentrates easily, the particles

being small, yet rough and not flattened, sufficlent water must be

available to wash the fine gravel and sand so that they do not pack

in the sluice boxes and thus allow the-fine gold to ride over the

riffles and escape with the tailings. Samples running as high as

$8.65 per cu. yd. have been obtained at the discharge end of old

sluicing operations carried on years ago. The Craig‘'Baggs region

offers possibilities for placer operations of large scale and merits

more careful attention from those who are financially able to carry

on preliminary work followed by eifficient exploitation.



APPENDIX E

Zimmerman, 0., 1960, Report on the Zimmerman property.



i1960

Zimmerman Report
The Zimmerman family held placer mining claims in the Great Divide area.
Frank and George Zimmerman located claims in the early i9305. From the claims
they extracted free gold, with values ranging from #2.00 %o gi 00-per yaxd. The

P Ahon MY 64
finess ranging from 945 to 965. Orvie Zimmerman and George Zimmerman, the sons

MY GerlF Thur
of Frank Zimmerman helped in the sluice operation. The claims were then dropped
for a short period of time, and then reaguired by the Orvie Zimmerman Sr, family.
Frank Zimmerman stated many times that the blak sands were different from ?
other black sands, meaning not ordinary magnetic iron. When the Orvie Zimmerman
family began their tests for better methods of concentrating the gold, they also
recognized the difference. Several: samples of the black sand were sent to
Colorado Assaying Company . The results showed a heavy mineral suit containing,
monazite, garnet, titanium, thourium, zirconium and other minerals. This étarted
the first interest in t§§ other minerials other than just the gold and silver.
The Zirmermans then began to look for posible markets for the monazite, garnet
titanium, thourium, zirconium. Samples were sent to W.R.Grace, Vitrol, Amercian o
Potash, American Potash showed a great interest and sent to of their top men
Frank Weishople and David Holmes to check the size of the deposit. After there
investigation, they sent a contract with the purity and other specks that the
aoncentrate would have to meet. With this information the Zimmermans then started
looking for the proper milling equipment. The first information gathered was
from Westrailan Sands Limited, their operation consisted of Reichert Cone, tables
magnetic and electro magnetec seperators. The Zimmerman family was unable to
raise the proper funding so they could not sign the contract. The Zimmermans
contacted American Potash fo see if they were interested in leasing the property.
American Potash replyed that they were, but they would not put the property into

production for some time, but would hold it for reserves.The deal never took place,

vial they wanted to pay ior hoiding the properiy was not enocugh.
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arpeo, Ins,

4120 Haines Street / Jacksonville, Florida 32206 U.S.A.
Cable Address: CARPCO / Telex: 5-6367 / Telephone: (904) 353-3681

Ref: T84-143

April 3, 1984
The free cold removed

Craig, Colorado 81625

Ref: Separation of Monazite and Precious Metals from Mineral Sands;
Carpco Project TI-1581

We enclose, herewith, the report from the University of Georgia concerning the
microprobe studies that have recently been carried out on the heavy mineral
concentrates from sites Joker and Bailey (samples 20711-26 and -28 respectively).
These samples were heavies of a sink-float separation carried out on each of

the samples of table product submitted. The percentages given are therefore
percents of the heavy minerals present in the samples.

Yours sincerely,

Manager of Technical Services

PJH/tg

Enclosure: Report from University of Georgia (March 25, 1984) with figures

Electrostatic | Electrodynamic and Magnetic Separation S ysterns



REPORT ON SAMPLES 20711-26 AND 20711-28, PROJECT TI-~1581.

The following is our mineralogical and chemical report on
the samples listed above. We first did point counts on both
samples using the electron microprobe, using approximately 300
points per sample. These results are given in the first get of
columns for each sample in Table l. We later did more extensive
point counts on multiple polished sections, totalling 1000 points
per sample, These regults are given in the second set of columns
for each sample on Table 1, Finally, we calculated the overall
percentages from all points counted, This combined percentage is
listed in the last get of columns in Table 1,

In addition, we conducted guantitative chemical analyses of
the monazites and iridium minerals, These results are given in
Tables 2 and 3.

Among the major mineral groups, the only significant change
from the 300 to 1000 point analyses is in the proportion of
garnet to iron-titanium oxides in sample 28, This is probably
due to the large grain size of the garnets, and the fact that the
first mounts were not ground so deeply since only 300 points were
required. The 1000 point count is probably more accurate on the
percentage of garnet grains, but in the whole analysis the large
grain size of garnet means that it is more abundant by weight
than suggested by the yrain percentages. All other results are
in agreement between the 300 and 1000 point counts at the 2 sigma
level or better, although the thousand point counts are obviously
better for minor minerals as they are more statistically
reliable,

In doing this type of analysis it is necessary to define
categories within this group. There is however a wide range of
chemistry within the iron-titanium oxides. Most of the magnetite
and ilmenite are exsolved and recrystallized into a lamellar
intergrowth, so that the chemical data shows a wide variation
between extreme compositions. The Ilmenite comes in a variety of _
compositions ranging from Mn-rich to Mn-poor, The rutile is
minor and is not very clean, It is probably the extreme
oxidation product of ilmenite,

Garnets '

The garnets also show a wide range of chemical compositions
being dominantly a mixture of the almandine, spessartine, and
andradite end-members, We have tried to sub~divide them on the
basis of the dominant component, but there is a great deal of
8olid solution and in some cases nearly complete golid solution
may be present.

REE Species

The dominant Rare Earth Element phase is monazite in both
samples., Host grains appear to be consistent in composition,
although some variation is apparent, Typical grains from each
sample were analyzed (Table 2, Figures 1 and 2). These show



rather high concentrations of Lanthanum, Cerium, and Neodymium,
Praseodymium is also present, but it overlaps Ce and Nd so much
that its concentrations cannot be accurately determined.

The amount of Monazite is considerably higher in sample 26
over all sets of counts, and this difference is obvious during
the counting.

Native Metals

The most common native metal is iridium. It contains some
heavy rare earth elements (Table 3, Figure 3), but is otherwise
quite pure containing little osmium or platinum. It is of
average grain size for the sample, and forms clean, homogenecus
grains so the percentage given by point counting is a good
measure of the abundance, It is very dense, however, so0 its
wgight percent will tend to be higher than its modal abundance.

Under the microprobe, the iridium can only be identified for
certain by its energy dispersive emission pattern, as it is
. otherwise not very obvious. Therefore, there is no chance that
its abundance has been artificially enhanced, and the figures
given are an accurate estimate of percentage. It might be added
that three separate mounts were made for each sample and the
abudance of iridium was about the same in all mounts of each
sample. _

Gold is present in"the sample, but in abundance too low to be
pickedup in this type of analysis in which nothing below about
0.1 percent can be reliably identified. We did find one grain in
one mount of sample 28, It contains a little silver but is o
otherwise pure. The one grain found was of average grain size
for the sample,

Two grains of a mercury-bearing mineral were observed. These
grains also contained some iron and manganese. In one grain,
some sulfur was seen, but not enough for good cinnabar. The
nature of this mineral is not resolved due to its low abundance
and variability, It may be that we had an intergrowth of more
than one species involving cinnabar. -

Two tiny grains of copper bearing minerals were found. They
were, however, very small, One (the Cu-Zn one) could have been
brass impressed on the surface by contact with some implement
during sample collection or handling. The other could also have
come from a copper implement but was an independent, small particle,

The only unusual accesory mineral found was Barite, which
was encountered in sample 26. The barite was of average grain
size and the modal data accurately reflects its abundance.



TABLE 1. RESULTS OF MODAL ANALYSES ON mﬁzwrmm 20711-26 AND 20711-28,.

SAMPLE 20711-26 (Towé2)

SAMPLE 20711-28 /CAILEY)

Mineral
Counts Counts Counts Counts Counts %
A e} A ] A+B
IRON-TITANIUM OXIDES
Titaniferous Magnetite 72 24,4 236 22.3 22.8 57 18.6 205 262 19,1
Ilmenite 57 19.3 160 15.2 16.1 58 18.9 165 223 16.13
Mn-Ilmenite 21 7.1 96 9.1 8.7 17 5.7 148 165 12.1
Ilmenite-Hematite 14 4.7 55 5.2 5.1 6 2,0 52 58 4.2
Hematite 2 0.7 31 2.9 2.4 5 1.6 35 40 2.6
Rutile 3 1.0 12 1.1 1.1 3 1.0 - 22 25 1.8
GARNETS
Almandine (Fe-rich) 48 16,3 111 10.5 11.8 46 15.0 95 141 10.3
Spessartine (Mn-rich) 10 3.4 47 4.5 4.2 20 6.5 46 66 4.8
Andradite (Ca-Fe-Mn) 5 1.7 31 3.0 2.7 26 8.5 51 77 5.6
REE SPECIES
Monazite , 4] 13.9 167 15.8 15.4 19 6.2 74 93 6.¢
Allanite~Epidote 4 1.4 5 0.5 0.7 1 0.3 2 3 0.2
METALS AND OXIDES
Iridium 1 7 0.7 0.6 2 0.7 15 17 1.2
Gold 0 0 - - 0 - 1 1 <0.1
Zn-Spinel (Gahnite) 1 2 0.2 0.2 0 0 0 -
Hg-Mn-Fe sulfide? 0 1 0.1 <0.1 0 1 1 <0.1
Chromite 0 1l 0.1 <0.1 0 0 0 -
Cu metal? 0 l <0.1 <0.1 0 0 0 -
Cu-2n metal? 0 1l <0.1 <0.1 0 0 0 -
ACCESORIES .
Zircon 5 i8 3.6 3.2 3 21 2.0 24 1.8
Quartz =0 2 24 2.3 1.9 17 66 6.2 83 6.1
Albite 1l 2 0.2 0.2 0 1 0.1 1 <0.1
Plagioclase 0 0 - = 1 1 0.1 2 0,1
K-Feldspar 4 3 0.3 0.5 2 3 0.3 5 0.4
Epidote 0 8 0.8 0.6 9 28 2.6 37 2.7
Sphene 2 8 0.8 0.7 10 20 1.9 30 2.2
Biotite 0 0 - - 0 1 0,1 1l <0,1
Amphibole 0 0 = 0 1 0.1 1 <0.1
Alumino-silicate 0 5 0.5 3 3 0.3 6 0.4
Barite 0 5 0.5 0 0 - 0 -
Apatite 2 4 0.4 1 5 0.5 6 0.4
Corundum 0 0 - 1 0 - 1l 0.1
Totals 295 1056 100.3 135 307 1062 100.0 1369 100.0



APPENDIX G

Centennial, 1985, Marathon/Centennial exploration and development, Moffat County,
Colorado: 14 June 1985.



June 14, 1985

Fi

Re: Marathon/Centennial Exploration and Development
Moffat County, Colorado

SUMMARY. Centennial Gold Corporation and its publicly held affiliate
Marathon Gold Corporation hold a substantial land position and
a well developed placer prospect in the Northwest corner of
Moffat County, Colorado. The companies are active in an exploration
and development mode on selected targets within this land position
and have carried advanced exploration and development forward
to the mine feasability stage on one selected group of targets.

The companies can make an excellent case for the possible development
of placer mining and milling operations at a phased construction
of initially 3,000 dstpd followed by an additional 3,000 dstpd.
Utilizing conventional mining and gravity concentration techniques
the companies expect to realize approximately 13,500 ounces
of gold and 400 tons of monazite concentrates annually from
the first phase of construction. The second phase of construction
and operation is expected to produce at similar levels.

Marathon/Centennial is offering the possibility of a significant
interest as a joint venture partner for exploration and development
onn Key target areas within the curxrent land position, or a signif-
icant joint venture interest in the development of the currently
held ore reserves.

Sufficient data with a high degree of sophistication is not
available at this time to accurately forecast capital or operation
costs. Studies to date have indicated however that the project
under development will compare favorably with other current
new mine precious metals projects.

PROPERTY. The Marathon/Centennial lands cover some 250,000 acres
in northwestern Moffat County, Colorado. Early in the century’
and up until World War II, relatively large scale placer dredge
operations were active in the district along with a multitude
of small, individual, efforts. Although no accurate records
were maintained for all of the historical activities it is estimated
that approximately 12,000 ounces of gold were recovered utilizing
only crude dredging, mining, and sluice box technology.



HISTORY. In the o0ld days the individual miners and prospectors
were likely to have concentrated on present day drainage placers
and those deposits of earlier deposition which naturally outcropped
at the surface. Current work has identified these smaller tonnages
as being represented by relatively fine particle gold in the
minus 65 plus 250 mesh range with headings of from 0.015 to
0.060 ounces per ton gold. Historical dredge operations were
located on placer deposits having higher tonnages in place with
commensurately lower headings in the range of 0.009 to 0.020
ounces of gold per ton. Modern day exploration has confirmed
this general distribution of values and has pointed up the need
for highly efficient mining and milling operations versus the
poorly conceived operations of the past.

LAND POSITION. Marathon/Centennial has aquired its right of
access to the previously mentioned 250,000 acres through a judicious
combination of mining claims, property leases, and outright
purchase. The objective of current and long range exploration
pPlans is to gain rapid insight into the relative value of all
land holdings so that development work may be concentrated on
areas of high potential.

WORK DONE, COSTS. Geological surveys, prospecting, surface sampling,
auger drilling, rotary drilling, hollow stem auger drilling,
dozer and back-hoe trenching and bulk sampling, assays, pilot
mill construction and operation, assay and metallurgical laboratory
construction and operation, and maintenance and fabrication
facility construction. Marathon/Centennial has spent over $8,000,000
in obtaining the current land position, constructing suppert
facilities, development drilling, and analytical and metallurgical
work.

FINDINGS. The occurence of gold is widely disseminated over
much of the land holdings. The placer reserves have been thoroughly
evaluated and have been found to be relatively consistant in
their likelihood of occurance and probable value. Utilizing
conventional drilling and bulk sampling techniques some 3,000,000
tons of "proven reserves" have been identified and incorporated
into preliminary mining plans. The data developed in engineering
this reserve has been extrapolated to indicate the excellent’
possibility of- an additional 10,000,000 to 13,000,000 tons of
deposits having characteristics similar to the engineered reserve.
The placer ores respond to conventional gravity concentration
with process efficiency being directly correlatable to ore heading
and throughput rate. Preliminary designs indicate that with
ore in place grading at 0.012 to 0.022 ounces per ton gold,
and approximately 0.06 to 0.09 percent monazite/xXenotime, the
recovery of both gold and rare earth minerals can be expected
to exceed seventy-five percent.

PRESENT MINING CONCEPT. A series of small open pit style excavations
utilizing front end loader and conveyor belt haulage is envisioned
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as the mine method most likely to result in low operating costs
and adequate grade control. Mine operations will feed preconcentrat-
ing facilities located immediately adjacent to the mining area.
The preconcentrator will achieve a ratio of concentration of
approximately eight to one, resulting in the elimination of
some eighty eight percent of the mined material prior to transport
to the central milling facility, and achieving a recovery of
some 94 percent of the gold and rare earths into a high grade
product. This mining concept is limited to the smaller, higher
grade placers. The future development of the large "downstream"
placer fields will require substantially different methods both
in the mine and mill. In addition there remain large tonnages
of "unoxidized" material in which the occurance of gold is certain.
Should current planned exploration in these deposits result
in the finding of ore grade material the methods of mining and
extraction will be totally different in scope and technique
from those previously eluded to.

NEXT STEPS, TIMING, COSTS. Marathon/Centennial is currently
engaged in a series of interactive activities to bring all aspects
of the project along at a budgeted rate. These activites are
briefly noted as follows:

1. Feasibility study of the phased approach to placer deposit
exploitation. This study is nearing completion and will
merit being taken into basic engineering during the 2nd
quarter of 1985. Basic engineering is estimated at $80,000.
Detailed engineering and construction for phase one placer
estimated at 4.5 to 5.5 million dollars

2. Development drilling program for 1985. Drilling in
target areas similar in geological and geographical character
to current proven reserves. Utilization of small auger,
rotary, and hollow stem auger drilling to increase mine
reserves from 3 to 10 million tons.

3. Exploration drilling program for 1985. Drilling in
target areas downstream from current reserve position and
in areas more remote from past activities. Purpose of
program to associate more detailed value to large portions’
of current land holding.

4, Reconnaissance of areas with little or no geological
or assay information. Data useful in assembling the 1986
exploration program will be gathered through auger drilling,
surface sampling, and assessment work drilling & sampling.

5. Basic exploration techniques including the interpretation
of aerial photography, ground based geophysics, airborne
geophysics, and geochemistry. These studies will provide
the identification of both placer and unoxidized targets.



In the case of the placers the data will confirm and add
to present programs. In the case of the unoxidized deposits
the data will aid in determining the need for more expensive
exploration in 1985 or 1986. s

ENVIRONMENTAL CONCERNS. The project is currently subject to
review by the State of Colorado Mined Land Reclamation Board,
and the Bureau of Land Management. Although the project is
not located in an enviromentally sensitive area, the Jjoint use
of the land with local farmers and ranchers, will result in
high visibility and the necessity of good planning and study.
Base line environmental and permit studies have already begun,
and will escalate with the start of basic engineering.
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SUPPLEMENTAL DATA PERTAINING TO THE BLUE JET MINING
COMPANY PRECIOUS METAL PROJECT, MOFFAT COUNTY COLORADO
MAY 30, 1990

Rare Earth Potentia]

Soon after Centennial Gold Corporation was established in
early 1980, we began to evaluate the Rare Earth profit
potential together with that of the industrial minerals as
well as the precious metals. An unusually high Rare Earth
content in the sands of the Middle Member of the Wasatch
formation was well known. It, together with the anomalous
precious metal content, had been recognized for many years.

Ben H. Parker, Jr. included a profit projection of monazite
and xenotime and the industrial minerals occurring in the
Middle Member of the Wasatch in his PhD thesis at the Colorado
School of Mines entitled “Gold Placers of Colorado" dated
June, 1967. See Exhibit A.

Molybdenum Corporation of America, a major producer of Rare
Earth Oxides, analyzed our material in May, 1980. The percent
of REO distribution is given in Exhibit B. By the end of 1982
we had stimulated considerable interest in our Rare Earth
potentials as outlined in the Memorandum of December 14, 1982
- Exhibit C from Rhone Poulenc, the large French consumer and
W.R. Grace & Company. Correspondence with them and analyses
submitted by them to us are included in Exhibits D through H.

Rhone Poulenc’s interest in Centennial and Marathon Gold
Mining Companies grew as a potential supplier of monazite and
xenotime concentrates after they had sent three of their
technical staff from their 1laboratories in Paris to our
laboratories. They were very satisfied with the Rare Earth
content of the concentrates, and assisted us in establishing
an analytical laboratory which consisted both of electrostatic
and magnetic separator units. Extensive testing was completed
in addition, with good success. They offered to finance a
large scale electrostatic-magnetic circuit for our plant in
exchange for a long term contract for all of our production.



Molucors

Molycorp. Inc. P.O. Box 607 + Louviers. Colorado 80131 <« Telephone 303/ 798-8355

May 9, 1980

Dear XXXXX:

As I discussed with you foday, we have completed the
analyses on the heavy sands that you submitted to XXXXXX.
The results are:

% As Received

Rourh Cencentr=te

Monazite Sands Moisture 2.97
Rare Earth Oxide REO 20.5
thn/tae Price/lh.
% REO Distribution o CRadrs... Jo Refincs
# Vvetrium Oxide Y203 5.16 1nN3,20 50k 9g9¥, ¢ 32,00
# Lanthanum Oxide La203 18.06 3R1.20 gl £ .50
.# Cerium Oxide Ce0. 39.95 799,00 n 7o 2R
# Preseodymium Oxide Prg0,, 4.57 9] .40 " S —
# Neodymium Oxide Nd.0s 16.11 322,20 n | JEPUC
# Ssmarium Oxide Sm20 3 3.04 6N.A0 " 20,00
# Eurppium Oxide Euz03 0.16 3.2n " 875.0n
# Gadeliniom Nxide Gd203 1.93 28,60 " e
Terbivm Oxide Tb407 0.22 bt " -
Dvsprosium Oxide Dy203 1.07 51 .40 " * e
# Holmium Nxide Ho203 0.16 300 " * N__m=s_
Frbium Oxide Er,0; 0.36 7.2n " * e
# Thulium Oxide ;1{'21283 8-02 .80 n »*2000.00
Ytterhium (Oxjde 203 .2 ARy " SIS
# Thorium Oxide ThO. _8.14 162, Aan " 18.00
Total 99.19 19a3.an

I will awalt your call next week about arranging a
visit to your property by one of our geologists.

Very truly yours,

R &

# Possible Markets aveilabic: * tinat}e tc obtain orire
See attacherd Mimerals forecast fore 1920 ** 1970 Price
Concentrates containinc 70% RED § .90 lth. tn prenducer



A news release, Exhibit R, dated June 18, 1984, summarizes the
agreement consummated by Marathon Gold Corporation, our
operating company and Rhone Poulenc Chemical Company, whereby
Rhone Poulenc was to purchase a minimum of 4,000 tons and a
maximum of 8,000 tons of monazite and xenotime per year from
Marathon at the world market price under a three year contract
which could be renewed annually thereafter. See Exhibit P.
Unfortunately, the highly recommended hydrocyclone and
Reichert Cone circuits in our plant proved to be ineffective
in developing and upgrading our precious metal concentrate for
final concentration on our Diesert tables. Funds were lacking
to replace these units and the operation was closed on 1987.

Industrial Mineral Potential

Selective Industrial Minerals may offer appreciable support to
the cash flow of the Blue Jet operation. Ben Parker’s
estimates of the combined contribution of these minerals
together with the Rare Earths are included in Appendix A.

Dr. Warren Wagner, former Professor of Geology at the Colorado
School of Mines completed an analysis of the heavy minerals in
the Iron Springs District in 1965 with the following results:

Ilmenite and Rutile ====- 11.5 pounds/yd.
Monazite —-——=-=-ccewea——- 6.8 pounds/yd.
Garnet -==--—eeem——————— 2.6 pounds/yd.
Magnetite ====-—————cece-- 3.4 pounds/yd.
Non-magnetic --—----cec--- 3.4 pounds/yd.
Gold -—r~erremce————me—e— 0.64 oz/ton

A detrital, heavy mineral sample from Hump sulfide pit was
completed in October, 1982 by Franz electromagnetic separation
equipment. The results are shown on Exhibit J.

Preliminary evaluation of the industrial mineral potential of
our sands indicate that Rutile, Ilmenite, Zircon, Columbite,
Tantalite and Garnet offer profit potential if separated
selectively after the separation of Rare Earth minerals.

Market data on Heavy Minerals in the Iron Springs District
were completed in December, 1982. See Exhibit O.
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