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S e are labeled to show mineral-deposit
models that are most applicable; for
example, area A-3 has potential for
resources in hot-springs deposits and is
discussed in text under model A. Some
areas overlap others, which means that an
area may have various levels of potential
for resources under two or more mineral-
deposit models
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PATENTED CLAIM--Some numbers are referenced
in tables 1-3
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AREA OF MULTIPLE CLAIM LOCATIONS OR ALTERED
ROCK--No prospects or mine workings

APPROXIMATE BOUNDARY OF GLACIER PEAK
WILDERNESS

06031A
=——— === APPROXIMATE BOUNDARY OF AREAS OF RECOMMENDED

WILDERNESS ADDITION

(Note: The following correlation,
description of map units, and 1ist of
symbols are for the geologic base map
shown here in gray.)
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as=d] Qs SURFICIAL DEPOSITS (QUATERNARY)--Mostly

unconsolidated alluvium, colluvium, and
glacial materials. Includes reworked
volcanic ash and pumice of postglacial
eruptions of Glacier Peak volcano

Qvs PYROCLASTIC AND VOLCANIC SEDIMENTARY DEPOSITS
(QUATERNARY )--Mostly unconsolidated
materials derived directly from Glacier
Peak eruptions. Includes deposits from
mudflows and ash flows

Qv VOLCANIC ROCK (QUATERNARY)--Lava flows and
breccia of dacitic to andesitic
composition of Glacier Peak, and olivine

5 basalt of small vents south of Glacier

, i Peak

\i 2/ Tv VOLCANIC ROCK AND PORPHYRY (TERTIARY)--

NS Generally altered flow rock, breccia, and
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= Y, volcanic sedimentary materials of

5 7 ;;z”f dominantly andesitic composition.
Includes complexes of dikes and plugs

1 GRANITIC ROCK (MIOCENE)--Medium-grained,
commonly porphyritic biotite-hornblende
tonalite and granodiorite

Tgr GRANITIC ROCK (TERTIARY)--Granitic rock,

N : undifferentiated

-48°15 Ts SEDIMENTARY ROCK (LOWER TERTIARY)--Sandstone
and siltstone

TKgr GRANITIC ROCK (TERTIARY? AND CRETACEQUS?)--
Commonly foliated granitic rock and
gneiss, undifferentiated. Includes
quartz diorite, tonalite, granodiorite,
and minor diorite

Rqd GRANITIC AND METAGRANITIC ROCK (TRIASSIC)--
Commonly foliated and heterogeneous
chlorite-, biotite-, and hornblende-
bearing quartz diorite, metaquartz
diorite, and gneiss or other metamorphic
rock derived from originally plutonic
rock

pTgr GRANITIC ROCK (PRE-TERTIARY)--Granitic rock,
commonly foliated and heterogeneously
mixed with gneiss. Undifferentiated

pTga GABBRO (PRE-TERTIARY)--Locally pyroxene-
bearing hornblende gabbro, commonly
layered or foliated
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biotite- and hornblende-bearing gneiss
and foliated granitic rock of quartz
dioritic, tonalitic, and granodioritic
composition, minor interlayers of
schist. Includes pyroxene-bearing rock
of Sulphur Mountain

pTgnm GNEISS (PRE-TERTIARY)--Migmatitic paragneiss
and orthogneiss heterogeneously mixed
with commonly abundant schist

pTsc SCHIST (PRE-TERTIARY)--Biotite- and
hornblende-bearing schist and
amphibolite. Commonly contains garnet
and, locally, chlorite, staurolite,
kyanite, and sillimanite. In places
mixed with gneiss and granitic rock

pTgs GREENSCHIST (PRE-TERTIARY)--Low-grade
metamorphic rock, including greenschist,
blueschist, phyllite, and other
metasedimentary rock

pTmb MARBLE (PRE-TERTIARY)--Includes calc-silicate
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G i pTum ULTRAMAFIC ROCK (PRE-TERTIARY)--Peridotite,
%ﬁ metaperidotite, serpentinite, and talc
schist
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STUDIES RELATED TO WILDERNESS Geologic setting eche1zn fzaitugesa'azd]she?rs that Qrant £1369) (1982%3 w:odaTSOtﬂavetdgscri?ﬁd other properties Base- and precious-metal hydrothermal veins are b;eccia-pipe structures are present at the north end Table 1.--Mines and prospects with estimated metallic resources in the Glacier Peak Wilderness
] ) ) considere o be high-level expressions o eep investigated in e study. ere is no current m1'n1'ng common periphera] features associated with of area C-3 near the Esmeralda-Peacock prospects and adjacent areas, Chelan, Skagit, and Snohomish Counties, Washington Table 2.--Mines and prospects with possible undiscovered metalli in the Glacier P W
The Wilderness Act (Pubh(:‘ Law 88-577, September‘ The study area,.”‘ the south-central part Of_the crustal movement. act1'v1’ty in the study area. Areas of mineral porphyry-t_ype deposits, Both h_ydrotherma] vein and (table 2). Area C-3 has a h'igh potentia] for base- [Underlined names refer to properties having a high probability for undiscovered resources] ; :;1t-r:mﬂe§'£'mg:5;e§:::g:5,nua§%7'£"er cak Milderness and adjacent areas, Chelan,
3, 1964) and related acts require the U.S. Geological north Cascades, consists of a terrane of crystalline Although the dominant mineralization of porphyry potential were evaluated, and areas of identified 1imestone-replacement deposits have been evaluated. metal resources. BRSBTS ane: not- vl fTETARNIS Wgusid o sisiied o Walie eRtinise oF tonnsie and aiate]
Survey and the U.S. Bureau of Mines to survey certain rocks of great variety and structural complexity copper-molybdenum type known in the study area was resources classified (U.S. Bureau of Mines and U.S. The ores of the Monte Cristo district south of the Of the remaining four areas (C-4 through C-7), No. Tonnage Resource ‘ ‘ : i
areas on Federal lands to determine their mineral (Misch, 1966) that extends from near Stevens Pass clearly related to the Miocene plutonism, other types Geological Survey, 1980) on the basis of studies study area are an excellent example of hydrothermal three are classified as having moderate potential and o ARty Ll {AERRE e R TRssiTtcRilan Soptrodtty Giigde Y Property Type Commodities Description and remary Fyog Al
resource potential. Results must be ma@e available to (U.S. Highway 2) northward into British Columbia and of mineral deposits may be related to earlier igneous available as of 1983. veins. one as having low potential for the occurrence of base o map el o ‘ﬁﬂﬂ;éﬁﬁ:ﬁsfe
the public anq be submitted to the President and the from the western foothills of the Cascades eastwa(d Fo or, possibly, metamorphic events. The deposit at the Area B-1 has a high potential for base- and and precious metals in porphyry deposits. Area C-4 is Sampson mining district s
Congress. This report presents the results of a near the Methow Valley and the Okanogan Range. Within Holden mine, for example, occurs in a belt of schist ASSESSMENT OF MINERAL RESOURCE POTENTIAL precious-metal resources in hydrothermal veins; it largely unexplored but contains three deposits having %5 isiter Busk e S i PR e e , tehekin mining district
l:mnera'l survey of the G]ac1¢?r Peak Wilderness (I:lFO31) this te{‘rane, sedimentary and 1gneous rocks of early and gneiss that extends through the east-central part contains three known deposits with demonstrated possible resources (table 2). Of the three prospects, prospect. molybdenum. resource. Molybdenum disulfide  0.15-0.02 percent 35  Carmen------ sm(nde Lead On mineral belt extending to Nineteen samples: ten ranged from 0,74 to 6.9 percent
in the Mount Baker-Snoqualmie and Wenatchee National Paleozoic, or older, to Mesozoic age were transformed of the study area. The deposit shows no conclusive Three types of commodities have been examined in resources and one with possible resources (see tables only the Goericke prospect has altered and mineralized Hies SR Weksored Fekteiefol | | Capehi st S St b i S s = e R :,iiﬂe,ﬂ§:°tf,:;’v‘;'ﬂaﬁgédriiggcg‘;f‘{i Bt g
Forests, Chelan, Skagit, and Snohomish Count1gs, into schists and gneisses during one or more phases of relation to plutons in the vicinity and is considered the mineral resource evaluation of the study area: I and 2). Area B-1 meets many of the criteria defined rock typically associated with porphyry-copper reserve. Mdlybdenum disulfide  0.046 percent Copper shallow prospect pits. (4.0 and 2.0 ft, mswcﬁvayiandav&m&da.Opemem;
Wash. The Glacier Peak Wilderness was established by regional metamorph1sm, the 1ate§t occurring near th by DuBois (1954) to be related to high-rank regional metallic resources, nonmetallic resources, and energy as essential to the model. deposits. Plugs and dikes of porphyritic quartz ggéSoﬁgw Cadmium byproduct f;% g"fﬁ;:ﬂ1m$ r %7ozsﬂzegrerym (2.0 and
Public Law 88-577, September 3, 1964. The study area end of the Mesozoic Era. Many intrusions of granitic, metamorphism. resources. Area B-2, which encompasses the Esmeralda-Peacock diorite and granodiorite intrude the schist and gneiss 003 percent from 0-1050 0,53 percent copper- (2.0 Ft) and averaged
also includes eight areas classified as proposed d10r‘1t1c,.and gabbroic rock were affeCteq by the The Riddle Peaks pluton is mostly hornblende- The classification of mineral resources for known area along Phelps Ridge, also has a high potential for (Grant, 1982, p. 28). This area has a moderate 46  Deerfly (probable Disseminated silver-- 174,000 Indicated and 0.75 oz/t " S e
wilderness (06031/-\, D, and G) dup:‘ing the Second metam(_)r‘pmsm: some had been emp1aged prior to.meta— bearing, layered gabbro (Cater, 1982). Disseminated deposits found in the study area was made using the the occurrence of base- and precious-metal potential for base-metal resources. Area C-5, in the extension of » fnrcari e z;/tzr': 36  Copper King  Shear zone----- Eggg:: ngozg:s; ir:tsﬁ:gtm ftolong. I Seventsamples: o:eoagsayed 0.34 percent cobalt, 0.11 per-
Roadless Area Review and Evaluation (RARE II) by the morphism but others probably were intruded during sulfide and iron-titanium oxide minerals are common in terminology of U.S. Geological Survey "Circular 831" resources. Particularly important here are vicinity of Mount Buckindy, has a moderate potential il S 2:058pencent Silver byproduct  {ntersection of this yone with assayed 0.36 xmmﬁzgpglf;fggeg Si&:%éf@&
U.S. Forest Service, January 1979, and one area metamorphism. Most of the country rocks were the gabbro, but concentrations of more than a few (U.S. Bureau of Mines and U.S. Geological Survey, observations indicating shallow deposition of ore at for the occurrence of copper and molybdenum resources B e I, Tiay TS LSRR SN S e -0 ijsecent sxtsie
(06031C) proposed as an administrative addition. intensely deformed during metamorphism. Following modal percent have not been found. Bodies of this 1980). The classification of the mineral potential of both the Esmeralda and Peacock properti in porphyry deposits (table 2). Two breccia pi RelllfRes Wheskimining disthict e e
t s Eau hs ( b ) A bris AR 5 A s : prope e5s. p yry p . W0 breccia pipes are 32  Goericke---- Porphyry copper Copper Rugged terrain inhibits prospect-  Fifteen samples: one sample of float assayed 4.4 percent
metamorph ism, TaUE TrAGgES LErabEds) and Ses s type may contain inconspicuous but significant amounts an area, however, represents an integration of Area B-3, north of area B-1 in the Stehekin exposed on Mount Buckindy; the best intercepts from 3B Ideal----momomoe- Fissure vein--------- 34,000 Indicated and 142 ozfken Silver ing; on Holden trend. conbar aval ) 0oz sTlvae her tom Ansdier saols of
MINERAL RESOURCE POTENTIAL SUMMARY devel opec_l and were fﬂ]ec} with sediments eroded from of platinum-group meta’|§, ?ommon]_y in sma'!] measurable data and the subjective evaluation of the mining district, has a high potential for the five exploration holes in an area near Mount Buckindy ;g:eg;:n{;reserv float as;ayed 0.9 percent copper; one chip sample
. ) 1 i nearby highlands; the Chiwaukum graben of early segregations that are difficult or 1mpgss1b1e to degree to which those data, and the interpretation of occurrence of base- and precious-metal resources in indicate demonstrated resources having 0.34 percent ’ . 2??{255%@’;l&e&pﬂmgﬁézﬁrﬁi;?ﬁl:sﬁﬂ“es
Geologic, geochemical, geophysical, and mine and Isrtieny aje lies Jusk soutlh BT che sasbecn pon gl identify without more detailed geochemical and the geologic conditions inferred, represent a known hydrothermal veins and in 1imestone-replacement copper and 0.13 percent molybdenum. Along strike, in L e e i el b s Mo
prospect surveys were conducted in 1976-82 to eya]uate the G1ac1e( Peak Wilderness, and the eastern bounding microscopic studies. Chromite lenses, a common mineral-deposit type. deposits in pre-Tertiary gneisses. Widespread Milt Creek, there are widespread geochemical anomé]ies l%&iﬁ%ia zﬁz ziigt Railroad Creek miring district
the potential for mineral resources in the Glacier fault (Entiat fault) of thg graben extends igneous association in other layered gabbroic plutons, We use three terms, "high," "moderate," and geochemical anomalies probably reflect the in an area described by Grant (1982, p. 24-25) as 0.39 percent g
Peak Wilderress and proposed additions. Eleven areas, northwestward to form a major structural feature have not been identified in this pluton. Finally, "Tow," to describe the potential for mineral resources distribution of sulfides along tensional shears in the fracture controlled. The Triplets, a large breccia- 0.06 EZEZ% b ﬁlw;oﬁsgdmt e %Sﬁﬁzmﬁ?fﬁﬁihZ?" “ﬁﬁ??ﬁ;iZﬂ??é;tﬁﬁﬁfﬂﬁﬁeiﬂﬂe;“2?75?9;3“'
covering abou? 20 perceqt of the study area, have a within the w11derness. Another of the Cascades major numerous, mostly small, bodies of metaperidgtite or of certain areas within the study area. An area roof rocks over the Cloudy Pass pluton or along nearby pipe structure northeast of this area on strike, may S s gl o s ’ trend. Three adits as much as 3.2 ft), another contained 0.14 percent gpwr24ﬁ fit),
moderate to high potential for the occurrence of base- faults, the Straight Creek fault, also of early other ultramafic rocks, some of which contain having a high potential for mineral resources is one structural features. The Carmen and the Copper King also contain resources of base metals in a deposit Wit  indesardund R S irion bl il el el b LR B R A B
and prec1ogs-meta1 resources. Six properties, two gf Tertiary(?) age but of transcurrent type, Ties along prospects, are widely scattered in a central schist in which most of the geologic criteria outlined in properties lie along the same structure and have analogous to that found at the Royal Development Wilderness). marginal reserve. 0.2 oz/ton i rock uo& the canyon slope Inticatel v viker snsmIom
which are in areas recommended for wilderness addition the west margin of the wilderness and separates schist belt in the study area. applicable mineral-deposit models are met. possible undiscovered base- and precious-metal mine. Area C-6 contains a granitic plug that has 0.3  percent . mineral concentrations.
(06031D and G), contain demonstrated resources for and gneiss of high metamorphic rank from metavolcanic ) Furthermore, a deposit of that general type and age resources (table 2). The Goericke property on Company intruded gneiss. We have classified the area as one B. Tailings pile----- 9 million  Measured; marginal 0.048 o0z/ton 44 Victor------ Fissure vein--- $hver Sugl$°$zﬂsféﬁzfzng?e:un- F‘ﬁm?T2§“48“e§Z$?$if gz S6Tuse per vif, ek e
copper, lead, zinc, gold, and silver. The most and metasedimentary rocks of Tow metamorphlc.ran to Geochemistry must exist in the western cordillera. An area having Creek also has possible undiscovered resources. of low potential for base-metal resources, although resenye. L ggzxt Zinc 92-ft adit. 015pmr&t}o&er(oz ni;émtkrausw:dlﬂlz
1mportant]d§20nstrzted reso:riﬁ 1Z]thg po;phiry thetyest& tr1desgread]gr$n121c 1n§ru;1ve actly1ty : i1 b a moderate potential is one in which the geologic Area B-4 has a high potential for the occurrence further work may prove the area warrants a higher 0.3 percent ?y;e&$u ton, 1.9 percent lead, and 0.60 percent zinc
copper-molybdenum deposit a e Glacier PFea continue rough early Tertiary to Miocene time. A geochemical survey was made during the summers criteria permit a particular deposit type, but in of base- and precious-metal resources. A major resource classification. Area C-7, the Goff prospect Pyrite (recoverable) 5.0 percent ke
: ; S . : : 2 . . . s s i 24 s i1 Vein------mnom- i A ) : -
prgspgct, near ti}e.center of tr_\e wﬂderness, whgre. Miocene granitic magmas intruded to very shallow of 1979 and 1980. Co]]gctmn of stream sediments, which the geochemical or geophysical evidt’ence for sulfide vein at the Pioneer patented claims is in area surrounds a Tertiary plug of dacit;'c composition. sl o 1 o i °Xﬁ2'1"moﬁy o smﬁ"ﬁ;ﬂggﬁuct Exglgr:?:lﬁnb;aﬁ?gf g:geu yfsﬂines SeXZQiii'"Eliiainﬂﬁez‘fiztEZﬁieii'“‘;liimZ:f 223 iﬁ?;.ﬁ:?l
drilling has delimited a deposit totaling 1.9 billion crustal Tevels, and some may have reached the surface supplemented by heavy-mineral-concentrate samples mineralization is less well defined; however, a 06031G (see table 1). This deposit is adjacent to the This area has a moderate potential for the occurrence Greraceminingidistoict ﬁ?ﬁg? Silver byproduct = inild53. HiCaved adft 505ft Tong. $5onped L) et diens| 6o wIGU gluen); du of
tons of mineralized POCK- Although pgrphyry as lavas. The Cascades were uplifted and deeply panned from stream sed1ments! cons§1tu§ed the o reasonable chance for the occurrence of concealed Triplets, a large breccia pipe (Tabor, 1963). The of base-metal resources in a disseminated porphyry 7 Pioneer (area Fissure vein 734,000  Indicated and 6.46 oz/ton ness). o%{ﬁﬂ@ﬁiiﬁ%&ﬁ 22L§?2333$::;3:1°£3;$
coppe(-mo1ybdenum dePOS1tS are the primary type of dissected by erosion prior to building of the reconnaissance phase of the investigation. E@1ss1on mineral deposits exists. An area having a low Silver Queen prospect (see table 1), just outside the deposit. 060316). (1.5 ft wide). iwiwemd 6.4 percent tively); gold assayed from a trace to 0.01 oz per ton,
deposit that occurs in the study area, areas of andesitic to dacitic volcanic cones, such as Glacier spectrography was used for most of the analytical work potential is one for which the data do not indicate wilderness addition boundary and also in area B-4, is restricted reserve. gﬁz s:x:x ggflggkz§umdfrmvoz to 0.4 oz per ton in those
potential for the occurrence of precious-metal Peak and Mount Baker, in Quaternary time (Church and others, 1982, 1983a), although a new geologic conditions favorable for ore accumulations. a limestone-replacement deposit in the Cascade River D. Volcanogenic massive-sulfide deposits S -
resources in hot-gpr1ngs deposits, for.the occurrence method was also app11eq to the_stream s§d1ment (Church Some areas of low potential are tentatively classified Schist of Misch (1966). An adjacent area, B-5, has 5  Silver Queen Sulfide (limestone- 60 (first pod) Occurrence 5.35 o0z/ton by T s e
of base- and precious-metal resources 1n hydrothermal Mining activity and others, 1983b). Mineralogical studies (ChUY_‘Ch and as such on the basis of limited data. An area of 1low similar geochemical, geophysical, and geologic Volcanogenic massive sulfides, predominately e replacement forming 5.0 percent 53 Copper Point Shear zones and Gold Patented claims. About 14 short Eighty samples: fifteen assayed significant silver,
veins and limestone-replacement deposits, and for the others, 1982, 1983a) were made of the nonmagnetic ortent Tl by TaEliite aress. of vonzeated W Heralised features and has a moderate potential for the pyrite or pyrrhotite with assoclated chalcopyrite T Rl b =il bt ol i e R e B BT X
occurrence of copper, zinc, gold, and silver resources A1l or parts of five mining districts are within heavy-mineral concentrates collected in 1980. rock as well as areas of dispersed mineral occurrence of base- and precious-metal resources in sphalerite, and galena, form in belts of cubmari e 0.01 oz/ton Lead Contact of Entiat fault and a select sample; ten chip samples assayed fram 0.10
in volcanogenic massive-sulfide deposits have also the study area. The Stehekin, Railroad Creek Representative suites of rock samples were collected ACCHUrrancES, hydrothermal veins. volcanic récks In thé geologic environment where 0.01 percent Zinc Cloudy Pass pluton. t%0¢7ﬁem$m wpwréoﬁ ? 1.0 ft, respectively),
been identified. i . (Holden), and Chiwawa districts are on the east side from each major formation and were analyzed to Area B-6, on the Glacier Peak transverse shear island arcs occur along continental margins, sulfide 9 (second pod) ----do Zinc- 12.0  percent t0 fs%:$:£°&:&3?5§m£mﬁe?§3§$:ﬁ?;éﬁer
At 1983 metal prices, none of the mineral of the wilderness; part of the Cascade mining district determine thresholds for each of the geologic terranes Potential for metallic mineral resources belt of Grant (1969), is associated with a granitic deposits are stratabound and occur in basalt with e - e e el i e b g B
deposits in the study area would be mineable; however, is in the northern part of the study area; and the (S. E. Church, unpub. data, 1983). plug. No exploration work has been done in the area. lecser amounts of andesite and dacite. CaphETeseLiait L, 0.17 percent Aethnd graer Ghan 0,30 gerosot 2l ressing Svon
at historically high metal prices, portions of the Sampson district is near the center of the wilderness. In evaluating areas of mineral potential. we have This system has produced an intense red color anomaly The pre-Tertiary metamorphi ks in th t Lead=sce oo onrcon-o 0.65 percent 0.83 to 2.0 percent (0.6 and 0.3 ft, respectively);
Glacier Peak prospect would be mineable by Since 1891, about 1,600 lode claims have been located Geophysics L Mol 2 : i oh A : el 1i P ool SIOTEIC TOCRS TN S 5 A eighteen samples contained measurabie gold, assaying
nderground, bulk-mining methods. In addition, the in ‘the b ’ = developed recognition criteria as defined by a and is characterized by isolated geochemical anomalies central part of the study area are a part of a belt of Chiwawa mining district from 0.01 to 0.05 oz per ton (1.0 ft).
g' . : 1 1d g i bi if: the infey"r‘ed e ks ined f ti urvey flown m ngra1—depos1t m0d61’ fOY‘ml‘J'l ated those criteria in anq favorable magnetu; S1gna,ture' On the bas1's of late Paleozoic oceanic sediments and island-arc 64 Royal Development Breccia pipe--------- 8.5 million Inferred; marginal Tl e IR 9.4 percent 56  Esmeralda--- Porphyry copper Copper Widespread hydrothermal-alteration Forty-two samples: nine assayed 0.1 percent or more
ioneer property wou e mineable Data obtaine rom an aeromagnetic s Y 3 this stud area B-6 is assigned a low potential for . : mine (area reserve. Stlvepeessoree e 0.9 oz/ton or breccia Gold area containing disseminated of copper, ranging from 0.16 to 2.2 percent (2.0 and
itk dllation die o the . : d ddad % ekl definable terms, and summarized our observations for Y, g p volcanic rocks that are now preserved in thrust sheets 2 pipe. Silver sulfides, and locally containin 1.2 ft, respectively); fift 65, contatnad
reserves are proven, even with dilution due N GEOLOGY, GEOCHEMISTRY, AND GEOPHYSICS PERTAINING specifically for this study were added to existing areas of mineralization in the study area. This the occurrence of base-metal resources in hydrothermal north of the study area (Misch, 1966, p1.1). Detailed Ll Tumsstanrse et uEaiinde high grade gold and.Silver  ~  measursble gold--seven chip samples assayed from 0.01
narrow vein width. Metal prices substantially higher TO MINERAL RESOURCE ASSESSMENT data (Flanigan and others, 1983); the magnetic da"_"a r h is model dependent: sh : i veins. : : : deposits at possible ancient to 0.15 oz per ton (1.1 and 1.2 ft, respectively), three
would be required to cause the Holden and Royal T1lected along northeast-southwest nght Tines e O{-’C e il S Olﬂ(’j new mineral . . Mappiing of the area (Youngberg and WT]SOH, 1952’ fumaroles or boiling centers. select samples assayed 0.04 oz, 0.14 ozp and 0%7 oz per
Nyal tq ) o6 dueted. -1Ehaldh  additAbn Newe Coeete ' Y t at 1.000 ft terrabn deposit mcdels become more appropriate based on future Area B-7, Tocated mainly in area 06031A, south of DuBois, 1954) indicated abundant amphibolite and calc- 1.5, Bureau of Mines and U.S. Geological Survey (1980). Workings consist of five adits, ton, and five grab samples assayed fram 0.0 to 0.04 oz
EESiopment WwiAcs O be Feop g gn - Geology spaced 0.5 and 1.0 mi apart at 1, study, the Glacier Peak folio (MF-1652) should provide the wilderness, is defined largely by geochemical silicate lenses in the vicinity of the Holden mine, two shafts, and at least six per ton; nine samples had assays ranging from 0.5 to 4.8
exploration, particularly at the latter mine, cou clearance. . . the basic observational data for new resource anomalies associated with volcanic plugs. Company and the amphibolites and metavolcanic rocks are more prospectipits: TR e W e i T
change the economics of the properties. The Glacier Peak d th Several of the magnetic features seen in the d F A ; : 4 ps ! dueaserithan L.Eanercent;
- . e Glacier Peak study area transects the = 5 . A assessments. assay records from an adit in area B-7 indicate a abundant in the geologic section here than to the t ; g 5 assaying as high as 29.0 percent in a select sample and
A Tow potential for geothermal resources exists crystalline core of the north Cascades, a structurally composite aeromagnetic data may be associated with The observational. data shnlicable #o warious silvar vein Having 13.85 oz silver/tor and 8.3 Bercafit ; metamorphic rank. Free gold, however, was separated resources for several of these commodities are given 24.0 percent in a chip sample (1.2 ft).
: : & wol d Y s . : : Pp u g 1o, col Y north. Ores of the Holden mine are stratabound and from quartz-rich pods i 3 P4 ; ; : ; ; ; ; ; ; .
on the northeast side of the Glacier Peak volcano, an complex and highly varied metamorphic and plutonic geologic features, some of which may be important models of deposit type sed in this evaluation are copper (Stotelmeyer and others. 1982). but there are i S quartz-rich pods in the migmatitic Skagit gneiss in table 3. Nonmetallic resources in the study area Peacock----- Epithermal Silver Small deposits. Possible exten- Four samples: one select sample assayed 5.3 oz silver per
- 114 bi dE 3 p ghly P and p Syl 5 ; : A fohal-balt nf S pos ypes used in s on a pp Y > > zoned; gold values parallel copper (chalcopyrite) east of the Holden mi : G - . : deposit. Gold sions of Esmeralda deposit. ton, 0.07 oz gold per ton, 0.51 percent copper, and 27.0
a cinder resource of 24 million cubic yards 1s terrane of Mesozoic and older units (Misch, 1966 indicators of mineralization. A regional belt o presented in the accompanying pamphlet using the R i i i : REnIe, include volcanic cinders at the White Chuck cinder Copper Several prospect pits ercent arsenic; anoth 1 d 1.8 0
; o 5 ; : h C ! i s s = : highs and lows. that trends t panying pamphie g no indications that this is anything other than a content, and silver values peripheral to the : d 2 ] : ! prospect pits. p ; another sample assayed 1.4 oz silver
identified at the White Chuck cinder cone in the 1977). Th t re extensively intruded b magnetic anomalies, both highs a s followin 1 t t : : : ; : " : cone and pumice from widespread deposits in the upper Arsenic per ton.
i . ese units were extensively 1 u y Earh tud ollowing general recognition criteria: localized h1gh—grade occurrence. Area B-7 is also cha]copyr1te zones show a crude correlation with zones : 4 5 5 & s :
wilderness. Because both areas are remote, no Tertiary granitic plutons, some as young as Miocene. north-northwest across the northeast part o e study 1. Regional geologic setting and structure. laseiFiad N ] ial f of Tronrich sohaterite and minor Haterna TErank F. Igneous cumulate deposits Chiwawa and Entiat River basins in the Glacier Peak Saipson mintng. district
reserves were identified. No fossil-fuel resources The study area occupies 5 Shitthward projection of the area is associated with a belt of plutonic and 3. Local geologic environment, including rock classified as having a low potential for the p o 9 i Wilderness. A large pumice deposit also occurs just
g i H - id i ly € hi K long the Entiat fault. Major . | s 0 occurrence of precious-metal resources, but that Ebbutt, unpub. .data, ; Youngberg and Wilson, Layered mafic and ultramafi 1 F b . 0 5 Fortress Porphyry copper Copper May be extension of Glacier Peak Five grab samples of talus: one assayed 0.15 percent
b i o Seed o caer ol ARt Rl Ser i LS T ing N. 30°-90° E type, structural relationships, alteration, status could change with additional exploration. 1952). Magnetite is common; molybdenite and < : N el SOUTHEOR, [DUb e bends TGS, cafes Qaball; there has Mountain. prospect. Copper. Of more than 150 company surface samples, 25
predominantly Tertiary age in the Canadian cordillera transverse structural zones trending N. -90” E. are and obEarved mincralised Fock. The ¢ st t (Bo8) ol it e i ey Srd iar  Thate cheritarisEics magmatic-deposit sources of nickel, cobalt, chromium, been minor production of pumice from this deposit assayed greater than 0.2 percent copper. Several
INTRODUCTION . h dc 1976) A th reflected by the northeast alinement of magnetic 3. ‘Gepcheni st £ K t diiiienit € Lougar-flountain Lion prospec -0), : . % d and platinum-group metals. Nickel sulfides may be (table 3, no. 67). No production of pumice can be shallow drill holes; the best averages 0.34 percent
Wkl e B e G o e it lies associated with the Mount Buckindy and s UEIC e U IR Sy P R southeast of, but immediately adjacent to, the study suggest that the deposit at the Holden mine is a deposited near the base of layered mafic bodies ted f th te deposits within the stud bt s
. . . prospects, mineral occurrences, and deposits of varied anomalies as : heavy-mineral concentrates panned from stream abea. is associated with a rhyodacite plua containin massive sulfide of late Paleozoic age that was : : Jeree : g expected from other remote deposits within the study —
Location, access, and geographic setting type known in the study area (Grant, 1982; Stotelmeyer Cascade Pass plutons (Grant, 1969). These anomalies sediments, and mineralogy of the heavy-mineral disséminated <l fides It isyassi nedpa ?ow otentig] subsequently metamorphosed to amphibolite grade Strat1for.'m chromite 'Iense§ occur in the Stillwater area. Nonmetallic commodities occurring adjacent to Unrecognized mining districts
. : and others, 1982), the most important deposits are the define the Buckindy belt. An east-west magnetic Tow, concentrates. for base- and reciou;—meta1 resougces in h dgothermal Sulfide stringers indicative of volcanogenic C(_"“p]ex 1n.M°ntana’ Plati numtgroup.met‘ﬂs may occur area 06031G cons!st of subeconomic deposits of marble Cougar- Disseminated--- Gold Pyritized rhyodacite plug at least Eight samples: four chip samples assayed from 0.01 to
The Glacier Peak Wilderness encompasses 464,741 P 5 iod b ioheral within the magnetic high defined by the Cloudy Pass 4. Eaophusical - indi d by th A p : : Y . ‘ : with chromite lenses, or platinum-rich zones may also and placer deposits of garnet. Mountain Copper 750 ft in diameter. Probably 0.03 oz gold per ton; (0.1 and 3.3 ft); one assayed 0.14
f . ;s porphyry-copper type accompanied by periphera Y ly . Geophysical expressions indicated by the veins. Area B-8 extends into the wilderness. massive-sulfide deposits also occur to the north at ; Lion. Zinc extends into wilderness, 1,000 ft  percent copper (3.3 ft); a select sample s
luding 483 acres of patented mining and . 5 : it : J accumulate in the upper part of these complexes Sand and 1 bundant, but ad & 0 P PP i [ G Y
acres, including : P 4 b cwid hydrothermal veins associated with granitic rocks and pluton, crosses the southern part of the pluton near aeromagnetic and gravity surveys. the Mary Green deposit (table 2), where workings The Riddle Peaks plut Siiek h of Hold : aferans Drerel, AIE ARQNRSNL, UL ACEgHAce to the west. Two adits 30 and 41  percent zinc.
millsite claims. Also included in the present study porphyritic phases of shallow-level Miocene plutons. the Glacier Peak deposit and extends eastward beyond 5. Evidence of mining activity, known deposits, C. Porphyry deposits expose a small pyrrhotite-rich zone. Grant (1982) £ pyton, JUSE TIgEDh of Holdan, fs resources exist outside the study area. Although some £ ene:
are nine areas adjoining the wilderness (see index S : : o] ey L Holden. This m 4= : h tari . 4 e . p a hornblende gabbro. No ultramafic sequences are talc is produced just northwest of the study area, Goff (area  Unknown-------- Copper Altered area of several square Twenty-nine samples: four samples at the 5-ft adit
‘na 90.034 £ mmended wilderness Two principal episodes of major, med]un} to high vl s maghetic signature characterizes - and exploration and claims activity. states that these rocks can also be traced northwest exposed. Reconnaissance geochemical studi P . . : : 06031A). Silver miles, containing small, local- assayed as much as 2.5 oz silver per ton, 0.01 oz gold
map?’.t0t31’"9 > geres [0 Fecomme . rank regional metamorphism affected the sedimentary mineralization within the Cloudy Pass pluton and is The principle types of mineral deposits that Porphyry deposits are common in the Canadian into the Company Creek drainage basin (see the P - 9 udies ot a Fa]c production fr?” the Sm§1] metaper1dot1te b°d1§s Gold ized, sulfide-bearing shear zones. per ton, and 0.05 percent copper in veinlets as much as
additions. All these lands are here collectively : : coineident with the Glacler Pesk transverse structural : LIvPY : : : : . ; . suite of samples from this body (R. R. Carlson and in the central schist belt is not considered practical Four adits: 105 ft, 80 ft, 10 ft, 0.3 ft wide. Company reported 2 ft assaying 13.85 oz
. and igneous rocks of this part of the north Cascades occur, or may be expected to occur, in the study area di1l th d ts al tend south into the discussion of the Goericke prospect in the previous RN : ;
called the "study area." Access to &he study area is : . 1 : 1i : - > s : cordillera; these deposits also extend sou U ) . : E. F. Cooley, unpub. data, 1982) indicate no because of the sparse distribution and low grade of and 5 ft long; a 62-ft trench; at  silver per ton, and 8.3 percent copper. Their location
rovided by generally well maintained trails from (Misch, 1966, 1977). One metamorphic event occurred zelt. Many local magnetic anomalies ranging froT1a are (A) hot-springs deposits (Au and Ag); (B) base- Cascade Range of Washington and Oregon. Age section). Studies of the Holden mine and mill detectable platinum-group metals in the rocks the seinestoss,, B faldspar Seaeit 4 . Teast four prospect pits. is vague.
p about 415 m.y. ago in the early Paleozoic, and the ew tens to several hundred gammas can be spatially and precious-metal hydrothermal-vein deposits and ; ; ; oo tiong i1i indi in b b . ; : ) : ; : 0 1 TSHUNQen Mount Porphyry ¢ c Remote, glacier- d area. The best hol d 0.337
> p Y relationships of the plutons to mineralization in the tailings indicate resources in both (table 1) Detailed mapping and geochemical studies necessary to development near the southern border of the study g, ootk e e e :Hfatﬁo;axzygﬁ . %:catgsggr;?ngigft

gravel or dirt roads along major valleys above
Darrington, Marblemount, Stehekin, Holden, Trinity,
and Lake Wenatchee. Other than the main access trails
across a few passes (Cloudy Pass, Buck Creek Pass,
White Pass, and Indian Pass), trails are rough,
infrequently maintained, or nonexistent.

Present and previous studies

other about 60-90 m.y. ago near the end of the
Cretaceous (Mattinson, 1972). Triassic igneous bodies
form a northwest-trending central belt in the study
area, extending from the Cascade River in the north to
east of Trinity. Extensive intrusive activity also
occurred about 90 m.y. ago in the Late Cretaceous.

Two large plutons of dioritic, quartz dioritic, and
tonalitic to gabbroic composition (Chaval and Riddle
Peaks plutons) are thought to be pre-Tertiary in

related to plutonic rocks mapped at the surface.

Known mineral deposits in the study area show
three types of spatial relationships with the magnetic
anomalies. One group of prospects seems to be
spatially related to northwest-trending magnetic
lineaments or linear zones of steep magnetic gradient;
the Holden mine is a good example. A second group of
prospects seems to be spatially related to the outer
perimeter, or flanks, of magnetic anomalies associated

1imestone-replacement deposits associated with igneous
intrusive rocks (Au, Ag, Pb, Zn, Cu, and As); (C)
disseminated porphyry deposits of both the copper-rich
and molybdenum-rich type (Cu, Mo, W, and Au); (D)
volcanogenic massive-sulfide deposits in the
metamorphic Holden schist and gneiss belt (Cu, Zn, Au,
and Ag); (E) gold-bearing quartz veins resulting from
regional metamorphism; (F) zoned ultramafic rocks
containing pod-shaped deposits of chromium and

Cascade Range indicate that mineralization was
associated with the last episode of pluton emplacement
in the Canadian cordillera. Within the study area,
both copper- and molybdenum-rich porphyry systems
occur. -

The principal mineral resources of the study area
are in porphyry-type deposits. The resources and
reserves defined by subsurface drilling at the Glacier
Peak deposit are 1.9 billion tons of demonstrated

Exploratory drilling during the late 1950's failed to
prove additional ore reserves at depth. Recovery of
precious metals and zinc from the mill tailings is not
cost effective at this time.

The Holden belt (area D-1) is defined largely on
the basis of geochemical anomalies and geologic
evidence. The outcrop pattern of the Holden schist
and gneiss belt is roughly coincident with a regional
zinc anomaly and sporadic gold, nickel, and molybdenum

delineate possible platinum-group metal deposits in
the pluton are outside the scope of this study. The
body is associated with a pronounced magnetic anomaly
(Flanigan and others, 1983). Possible mineralization
at depth cannot be assessed. Area F-1 is assigned a
low potential for the occurrence of nickel, cobalt,
chromium, and platinum-group metal resources in
magmatic segregations of ultramafic layered complexes.

Small bodies of ultramafic rocks are found in the

area; an evaluation of feldspar potential was not made
because no large pegmatitic bodies were found in the

igneous or metamorphic terranes. A low potential for
nonmetallic resources is indicated for the study area.

Potential for energy resources

The potential for the occurrence of geothermal
resources must be considered in an area containing a

Silver byproduct

long, assayed more than 1 percent copper.

Table 3.--Locations of nonmetallic resources in and near the Glacier Peak Wilderness

and adjacent areas, Chelan, Skagit, and Snohomish Counties, Washington

Evaluation of the potential for mineral resources age. Granitic intrusive activity continued through with some of the Cretaceous and younger plutons such platinum-group metals, or ultramafic rocks having c ining 0.334 percent co nd 0.02 nomalies. However, these geochemical signatures ma ) f _are fou 8
of the Glacier Peak study area was carried out by the tae early Tertiary and into the Miocene. Sulfide as the Riddle Peaks and Mount Buckindy plutons. The magmatic concentrations of nickel, cobalt, chromium, ;2i22;§e50§3332;3$?9tungﬁteﬁf 3313, aﬁge;1$ver are ge012f1u:nced by the 1nte,52ction of thisgbe1t with 4 central schist belt; geochgm1ca] studies 1nd!cate - dormant YO]Qa"O.SUCh as the Glacier Peak volcano. [Leaders (--) indicate that deposit is too widespread to be shown on map by number]
U.S. Geological Survey from 1979-82 and by the U.S. mineralization is chiefly associated with the Miocene Mount Buckindy and Milt Creek prospects are typical of and platinum-group metals; and (G) placer-gold probable coproducts (see table 1). The precious-metal the Glacier Peak transverse structure of Grant g:o?a1ousbam9unts of chromium, cobalt, and nickel in Obvious ‘?dTEﬁt‘oﬂdef present asd rﬁcenthtgerma1
Bureau of Mines from 1976-79. Work by the U.S. plutons. . this second class. The third group of prospects are deposits. deposit at Deerfly (B-1) and the geochemical anomalies (1969). Dikes of Tertiary(?) granodiorite porphyry inadgg?e asgns.conf;ned either to the schist belt or acg’{;tﬁ L lg x‘ e a;edt g % rei o t;pr1ngs No. Tonnage Resource!
Geological Survey involved three separate, but Numerous, mostly high-angle, faults occur in the along the east-west magnetic Tow that parallels the g 4 in area C-2 constitute the precious-metal halo occur in the Holden mine and on the ridge near the ety nigi asins along the Straight Cfgek fag]t west and 17th- or 18t -centgry as 1925?51t; ¥°m ?. on Property (except where classification Commodi ty Area
coordinated, Tines of investigation: (1) geologic study area, but two of regional magnitude are axis of the Cloudy Pass pluton; the Glacier Peak, A. Hot-springs deposits surrounding this porphyry deposit. Mapping of Mary Green prospect. A strong geochemical anomaly e S : 3 “ty ﬁreg. dMos; ?f th? ultramafic bodies are Glacier PeakG¥01§300P( Egﬁt, . Od gmafo ic " map noted)
mapping (Ford and others, in press) and collection of dominant: the Entiat fault in the interior and the Deerfly, and Fortress Mountain prospects are the most : _ alteration zones surrounding the deposit (courtesy of occurs immediately south of the Holden mine in the : y1te s Fq undreds of feet Tong; the largest bodies activity at Glacier Peak has been reograed stnce 3 out _ ;
about 3,000 bedrock samples for microscopic Straight Creek fault near the west margin of the study significant of this group. Hot-springs deposits are noted primarily for Bear Creek Mining Co.) indicates closure of the headwaters of the Entiat River (Church and others, g _ultramafic rock found in the area are on Spire 1909. Therga]—sp51ng temperatures are: Kennegy Hot 94 WMteC2££CHMer Pyroclastic (Zi!ﬁni?) Indicated; subeconomic Volcanic  Wilderness
examination, age determinations, and geochemical area. The Entiat fault extends from the study area at their.large-vo1ume, 1ow-grade go]d‘potentia1. Similar potassic, sericitic, and propylitic alteration zones 19833, b) and is. @ssociated with Testiany lahesus G?1nF (G;ant, 1966; area F-2, Fh1s (eport) north of Spréng§, 35MC ((195°F); Su19hur HotOSpr1ngg, 37-C . . . | cu c%ars cinders
analyses; (2) reconnaissance geochemical surveys of least 30 mi southeastward, to near Wenatchee, where it MINING DISTRICTS AND MINERALIZATION deposits have recently been found in the Eocene within the boundary of area C-1. Aeromagnetic studies activ;ty Area D-1 has a moderate potential for the acier Peak, and along the White River, south of the (99°F); and Gamma Hot Springs, 65 C (149 f). Chemical - Pumice deposits yrealisie Not available  Numerous deposits, some Pumice Wilderness
drainage basins, using 1,026 samples of stream forms the east-bounding fault of the Chiwaukum : . ' Chumstick formation along the Entiat fault south of of the area indicate that the axis of the deposit & leteiin Bt CORpET) Zinby Be1o N ol e i;gdimgqﬁa (Ford gnz.othe:§, in press). Because of geothermomet?rs suggest t?g {f;AOWT"Q a§Z§g§§- aceunuiacrons pﬁLﬂ&ﬁ&ﬁ?ﬁJﬁir
sediments and heavy-mineral concentrates panned from graben. To the north, in the study area, the Entiat U.S. Bureau of Mines personnel examined mines, the study area, near Wenatchee, Wash. trends east-west and is marked by a lTinear magnetic in volcanogenic massive-sulfide deposits. by ! s;ze.an iscontinuous nature of the_ temperatures: Sg]phur, 1 : C (230- 3 " Chiwawa and Entiat River
stream sediments (Church and others, 1982); and (3) fault was intruded by the Miocene Cloudy Pass pluton. prospects, and claims in and near the study area Five areas containing volcanic rocks have Tow within the Cloudy Pass magnetic anomaly (Flanigan u ram$f1c odies, the area of the central schist belt Kennedy,0145—189 C (293-372°F); and Gamma, 178-216-C basins
geophysical surveys using aeromagnetic methods In pre-Miocene time, the Entiat fault probably (Stotelmeyer and others, 1982). Our investigations potential hot-springs-type deposits: Gamma Ridge- s athii, 1550). | ledtn =ikes in avea [0 that have £, Gold-bearthg ausrissvein digtetiol AR tt e hag ? ow potential for the occurrence of nickel, (352-421°F). Such temperatures, particularly that of 67  Chiwawa River pumice  Pyroclastic 5.2 million Inferred; marginal Pumice 06031D
(Flanigan and others, 1983) and gravity methods continued north of the Cloudy Pass pluton as the indicate that the study area is relatively unexplored Gamma Hot Springs, Goff (06031A), the Round Lake possible m%nera] resources include the Fortress 3 bt vocks coba E, chromium, aqd platinum-group metal resources Gamma Hot Springs, suggest a potential for the (study area only) (cu yd) resarie
(Sherrard and Flanigan, 1983). Results of extensive LeConte Mountain fault. The Straight Creek fault, for minerals. Until recently, a combination of volcanics area (06031G), Kennedy Hot Springs, and Mountain, Copper Point, and Esmeralda properties. in pod-shaped deposits. occurrence of a geothermal resource; however, these 99 Circle Peak - Marbleized 100 million  Inferred; subeconomic Limestone  adjoins area
mineral exploration programs in and near the study which is a probable strike-slip fault, is cut by a geographical and geological factors adversely affected Sulphur Hot Springs. The Goff Prospect (A-1), and the Area C-l,is c1assified’as an area of high potential Gold-bearing quartz veins are a common occurrence are 1pd1rect.est1ma§es, and.none of the springs are Meadow Mountain Timestone 060316
area by Bear Creek Mining Co. (Spokane, Wash.) were Miocene pluton (Grotto batholith) and extends prospecting and exploration: the harsh environment no Round Lake volcanics area (A-2) lack many of the for the occurrence of base- and precious-metal in folded, metamorphosed greenstone belts; quartz G. Placer deposits associated with siliceous sinter, a general indicator 98 ineNMoon tatn Mo 406 miTiten  Inferved: subsconomic pact {ong i oo
made available for the present study (Grant, %982). northward and southward beygnd the 1imits of the study doubt was one of the factors, but Fhe 1a§k of essential features of the hot-springs-deposit model resources: copper, molybdenum, lead, zinc, tungsten, veins are,associated VAth Fractives op faa1ts 0 i ?;8g;gh éubsurﬁacestemperaﬁureb(Mar1ne¥ agddothers, 060316
Work by many others, obtained from the extensive area. Many mineral properties and occurrences are bonanza-type oxide and secondary mineralization, and are classified as having a low potential for the gold, and silver in a disseminated porphyry deposit. rocks. The general geologic criteria for the presence Placer deposits are possible where gold, sma11.hot?$2ierogon522232n_i;stignhix?n;argseiio?r 96 ﬁﬂ?%ﬁ;ﬁ?%@ ﬁ:ﬁﬁ 2,000 1nmrﬁi;xtmnﬂ Garnet aﬁg%gﬂr%

literature on the geology and mineral resources of the
area (Ford, 1983), was also incorporated in the study.
Work by the U.S. Bureau of Mines consisted of
sampling, mapping, and evaluating known mineral
deposits and occurrences (Stotelmeyer and others,
1982) and reviewing county and U.S. Bureau of Land
Management mining claim records. A total of 890 lode
samples and numerous reconnaissance panned-concentrate
samples were taken to evaluate the placer potential in
the study area. More than 1,300 lode claims and a few
placer claims in the Glacier Peak Wilderness and more
than 300 Tode claims in adjacent areas recommended for
wilderness addition have been located since
prospecting of the region began in the late 1800's.

near the Entiat fault, but none occur near the
Straight Creek fault within the study area.

The distribution of prospects, deposits, and
known mineral occurrences described by Grant (1982)
and Stotelmeyer and others (1982) shows a marked
concentration in the east-central part of the
wilderness, northeastward from a line approximately
along the Chiwawa River, through the Glacier Peak
prospect to the Mount Buckindy area. In that sector,
many mineral properties are in or near two of Grant's
(1969) mineralized "transverse structural" belts, or
lineaments. The belts trend northeastward across the
dominant northwest-trending structural grain and are
characterized by closely spaced subvertical joints, en

resulting from recent glaciation and fast erosion,
discouraged early prospectors. In more recent years,
large companies, capable of financing exploration for
huge, low-grade primary deposits in the igneous rock,
or of delineating the erratic occurrences of the rich,
pod-shaped sulfide deposits in the metamorphic rock
requiring detailed geophysical studies, have been
excluded from the area because of environmental
constraints.

Properties having identified metallic resources
are listed in table 1; mines and prospects having
possible undiscovered metallic resources are described
in table 2.. Numbered property locations are from the
mines and prospects report by Stotelmeyer and others

occurrence of precious-metal resources. Two of the
three active hot-springs areas, Kennedy (A-4) and
Sulphur Hot Springs (A-5), also lack many of the
essential features of the model and have a low
potential for the occurrence of precious-metal
resources. The Gamma Ridge-Gamma Hot Springs area
(A-3) probably represents a hot-springs system that
vented through the Gamma Ridge volcanic rocks”of
Miocene age. We have assigned the Gamma Ridge-Gamma
Hot Springs area (A-3) a moderate potential for low-
grade, disseminated precious-metal deposits of the
hot-springs type.

B. Hydrothermal-vein and limestone-replacement
deposits associated with igneous rocks

Area C-2, immediately west of C-1, has base- and
precious-metal geochemical anomalies, but erosion has
cut deeply into the interior of the Cloudy Pass
pluton, and no indications of mineralization were
observed. This area is analogous to the barren metal
halos surrounding the root zones of porphyries and is
classified as having a low potential for the
occurrence of base- and precious-metal resources in a
disseminated porphyry deposit.

Area C-3 marks the axis of intrusion of the
Cloudy Pass pluton along the Entiat fault. The Royal
Development mine is in a breccia pipe containing
inferred resources of 8.5 million tons of 0.4 percent
copper and 0.9 oz silver/ton (table 1). Similar

of gold-bearing quartz veins have not been observed in
the study area. Area E-1, defined by the Chaval
pluton in the northwest part of the study area,
contains the correct geochemical signature for this
type of deposit. Gold anomalies occur in stream
basins containing large quartz clasts, but the veins
were not found in outcrop. We have classified the
outcrop area of the Chaval pluton as an area of low
potential for the occurrence of gold resources in
hydrothermal quartz veins.

Other areas of metamorphosed mafic volcanic rocks
in the study area, namely the Holden area discussed in
the previous section, are not probable areas where
this model would be applicable because of the high

platinum, or heavy minerals such as garnet can be
concentrated in streams by hydraulic means. No
evidence for gold placers was found in the study area
during either the geochemical reconnaissance or during

specific studies for placer-gold potential done by the
U.S. Bureau of Mines (Stotelmeyer and others, 1982).
The study area has a Tow potential for the occurrence
of placer-gold resources.

Potential for nonmetallic resources

Nonmetallic commodities examined during this
study include pumice and cinder, marble, garnet, and,
as possible byproducts of the mill tailings at the
Holden mine, pyrite and silica. Other nonmetallic
resources not examined might include sand and gravel,
talc, soapstone, kyanite, and feldspar. Identified

temperatures greater than 150°C (302°F) (Brook and
others, 1979, p. 56-57). A low potential for
geothermal resources exists near the north and east
sides of Glacier Peak, but the rugged terrain, lack of
roads, and remote location would hinder possible
development of such resources.

No source beds for o0il and gas occur within the
study area, which is almost entirely underlain by
plutonic and metamorphic rocks and by volcaniclastic
sediments (Ford and others, in press). Furthermore,
no structural traps have been identified in rocks that
have not been heated above the breakdown temperature
of hydrocarbons. We consider the study area to have a
low potential for the occurrence of oil and gas
resources.
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