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CORRELATION OF MAP UNITS - Yellowjacket Formation (Middle Proterozoic)—Formation as defined original- hydrothermal alteration. Precise placement of the Iron Lake fault is difficult in this area.
1260 600 SEDIMENTARY IGNEOUS ly by Ross (1934), consisting only of strata that lie beneath the Hoodoo Kiilsgaard and Fisher (1995) reported that hydrothermally altered rocks, including silicifica-
FEET ROCKS ROCKS Quartzite. Interbedded dark-gray and gray-green siltite and less abundant tion, are common along faults of the Trans-Challis fault system and are genetically related to

dark-gray to locally light gray fine-grained quartz-rich biotitic sandstone; Eocene granitic and volcanic rocks that intrude the faults.

Qal Holocene meter-thick sequences of siltite are locally interlayered with 2- to 10-mm-
Pleistocenc QUATERNARY thick layers of argillite. Strata are metamorphosed to biotite-grade green- TIMING OF EVENTS AND RELATIONSHIPS OF FAULTS

10gg000my S— schist facies. The most .characteristic f.eature is ripple crosslamination. Normal displacement on the Iron Lake fault is younger than thrusting. Normal faulting
Unconformity Other common features include mudchips, fluid-escape structures, local predates intrusion of the Eocene Bighorn Crags pluton and related small intrusions. Normal
Challis 3 herringbone crosslamination, climbing ripples, mudcracks, and syneresis faulting also predates intrusion and related silicification, hydroclastic brecciation, and hydro-
Te } Volcanic cracks. Load casts 0.5-1 cm thick also present. Calcareous metasand- thermal alteration, shown within the area near the junction of Porphyry Creek and the
4999 Group Eocene r TERTIARY stone, marble (metalimestone), calc-silicate beds, and scapolite-rich beds are South Fork of Porphyry Creek. Extensional faulting and the igneous events could be close
present in western part of quadrangle, along ridge that extends south from in time, but we have no data to demonstrate this. Minor adjustment along normal faults

Unconformity ’ Remenclau Saddle to the large m'eac'low along YellO}‘A/jale?t Cre.ek. Similar within the quadrangle may have taken place subsequent to igneous events, as indicated by

- rocks occur in lower strata of principal reference (“type”) section of Ross shearing and brecciation within the rhyolite plug that intruded the Quartzite Mountain fault

(1934), along Yellowjacket Creek south of quadrangle, where they are in- north of Musgrove Creek.
terbedded with metasandstone (Ross, 1934; Ekren, 1988). Some of the In the east-central part of the quadrangle, a triangular-shaped block of Apple Creek For-
calcareous rocks there form discrete lenses (Carter, 1981). Scapolitic rocks mation is delimited on the southwest by the Iron Lake fault, and on the west by the northern
1999 Fault thelje and in quadrangle are rich in sodium and are interprete.d as. metaeva- segment of the Quartzite Mountain fault (that is, northward from Quartzite Mountain).
L MIDDLE porites by Tysdal and Desborough (1997). Base of formation is not ex- Rocks west and southwest of the triangular-shaped block are chiefly Yellowjacket Formation
Yaq PROTEROZOIC posed in quadrangle and has not been observed in central Idaho. A thick- (and the locally associated conformable strata, Yaq). Our map indicates that the area of Yel-
iogg ness O_f about 2,743 m (9,000 _ft) was rep.orted by Ross (1934) alqng lowjacket Formation is downthrown relative to the triangular-shaped, fault-bounded block of
Yellowjacket and Shovel Creeks, in the principal measured section, which Apple Creek Formation. Similarly, relationships along the Iron Lake fault in the vicinity of
extended into southern part of quadrangle the Panther Creek graben (see “Generalized geologic map”) clearly are down on the south-
J west. From these observations it is reasonable to interpret displacement of the entire area
INTRODUCTION of Yellowjacket in the quadrangle as downthrown relative to the Apple Creek. But such dis-
% DESCRIPTION OF MAP UNITS The Blackbird Mountain quadrangle lies in the western part of the Salmon National For- placement does not necessarily vield the final relative age of the two formations. The entire
A est and is important to the study of the Forest for the following reasons. (1) The quadrangle volume of the Yellowjacket, in and out of the quadrangle, may have been thrust over the Ap-
Qal Alluvial deposits (Holocene)—Overbank deposits and unconsolidated clay, silt, contains the western part of the cobalt-bearing Blackbird mining district. The steeply dip- ple Creek Formation and later downdropped along the Iron Lake and Quartzite Mountain
4597 5 sand, and gravel along modern stream courses; includes some colluvium ping Quartzite Mountain fault, a major fault that transects the quadrangle, delimits the west- faults (Tysdal, 2000). The Apple Creek may be the original footwall rocks of a thrust plate
&4 and slope wash ern extent of the mining district and the western extent of the stratabound cobalt-bearing that contained the conformable sequence of Yellowjacket-Hoodoo-argillaceous quartzite.
Glacial deposits, undivided (Holocene and Pleistocene)—Glacial till, lateral rocks of the Apple Creek Formation. These observations are important to the mineral and This interpretation indicates that the Yellowjacket is older than the Apple Creek. The struc-
1997 and locally terminal moraines, and glaciofluvial deposits. Includes alluvium environmental assessment of the Salmon National Forest. (2) The map area is critical to de- tural interpretation is consistent with the reverse fault relationship applied by Ekren (1988,
locally. Shown only where extensive areas of bedrock concealed termination of the spatial and relative timing relationships of structure, stratigraphy, and in- pl. 2), and the thrust relationship applied by Rember and Bennett (1979), Tysdal (2000),
Challis Volcanic Group and related intrusive rocks (Eocene) trusive and extrusive rocks in this and other areas of the forest. (3) Some areas of the quad- and Tysdal and Desborough (1997), to the Iron Lake fault in the vicinity of Iron Lake (“Index

Tr Rhyolite intrusions—At Red Rock Peak (southern edge of quadrangle), con- rangle were mapped by Tysdal (2000) to aid reconciliation of conflicting interpretations of map”; 5 km east of border of “Generalized geologic map”).

e sists of light-gray to pink, columnar-jointed rhyolite that contains 9 percent Middle Proterozoic stratigraphy in the Lemhi Range and the Salmon River Mountains. The The relative downthrown side of the Quartzite Mountain fault changes from east-side-
phenocrysts composed mostly of euhedral alkali feldspar (3-6 mm), minor map portrays details that could not be shown in the page-size text illustration in that report. down along the southern segment of the fault (that is, southward from Quartzite Mountain),
quartz (1-2 mm), and sparse altered mafic minerals. Unit includes vesicular Metric units are used throughout this report, except where the original measurement to west-side-down along the northern segment. The ball-and-bar symbol remains on the

- brown latite that crops out near the triangulation station and helipad. Alka- was in English units. The English unit then is given in parentheses following the metric unit. east side for the entire length of the fault, however, to reflect the last movement as continu-
B li feldspar vielded a K-Ar date of 44.6+1.5 Ma (Ekren, 1988). Near ous along the entire fault. If the rocks east of the southern fault segment were uplifted, such
Quartzite Mountain fault, medium-gray to greenish-gray rhyolite plugs con- STRUCTURE that no displacement existed, the Yellowjacket southwest of the Iron Lake fault, and west of
tain less than 10 percent phenocrysts of smoky quartz (1-3 mm), alkali Major structural features shown on the geologic map are briefly described in this sec- the northern segment of the Quartzite Mountain fault, would be contiguous—a single block.
1936 feldspar (1-3 mm), and plagioclase (1-2 mm) in an aphanitic groundmass. tion. Relationships with mineralization and the timing of deformation and emplacement of The amount of down-on-the-east displacement restored along the southern segment of the
Locally, rhyolite is propylitically altered and silicified intrusive and extrusive rocks also are presented. None of the stratigraphic units of the con- Quartzite Mountain fault, such that no movement took place, probably reflects late move-
- Porphyry intrusion—Pink porphyry that typically contains smoky quartz formable Proterozoic succession, Yellowjacket-Hoodoo—argillaceous quartzite, have been ment on the Quartzite Mountain fault and is small in magnitude. Restoration of the same
phenocrysts as large as 3-4 mm, tabular alkali feldspar and sparse plagio- found in depositional contact with other Proterozoic strata. However, the general structural amount of down-on-the-east displacement along the northern segment of the fault does not
clase as large as 6-8 mm, and sparse flakes or books of biotite as large as relationships displayed in this quadrangle, in combination with those displayed on the map change the stratigraphic relationships across this segment of the fault, relationships that ap-
3 mm; groundmass of quartz and alkali feldspar is dense and micrographic of Ekren (1988, pl. 2), strongly suggest that the Yellowjacket Formation and associated stra- pear to be consistent with earlier thrusting.
or microgranular and cryptocrystalline (Ekren, 1988) ta were thrust over the Apple Creek Formation and associated strata. The normal faults de-
5’ 5 Tc Volcanic rocks, undivided—Consists mainly of tuff of Ellis Creek intercalat- picted in the Blackbird Mountain quadrangle acted to dismember this thrust sheet. Assum- REFERENCES CITED
ed with potassium-rich basalt flows; at base, locally hosts phenocryst-rich ing older-over-younger thrusting, the Yellowjacket-Hoodoo—argillaceous quartzite sequence Anderson, A.L., 1961, Geology and mineral resources of the Lemhi quadrangle, Lemhi
dacite lavas that contain abundant plagioclase, biotite, and hornblende (Ek- is older than the Apple Creek Formation. The correlation diagram of Ekren (1988, pl. 2) County, Idaho: Idaho Bureau of Mines and Geology Pamphlet 124, 111 p.
ren, 1988) showed the Yellowjacket and associated strata to be older than the Apple Creek Formation Bennett, E.H., 1977, Reconnaissance geology and geochemistry of the Blackbird
85 - Granite of Bighorn Crags pluton (Eocene)—Pink to pinkish-gray hornblende- and to be in structural contact with the Big Creek—-Apple Creek sequence. Within the Black- Mountain—Panther Creek region, Lemhi County, Idaho: Idaho Bureau of Mines and
biotite syenogranite. Within exposed deeper part of pluton, on west side of bird Mountain quadrangle, however, Ekren (1988, pl. 1) mapped Apple Creek strata as Yel- Geology Pamphlet 167, 108 p.
map area, rocks are medium- to coarse-grained equigranular, contain about lowjacket, whereas southeast of the quadrangle he included contiguous Apple Creek within ——1984, The trans-Challis fault zone—A major crustal discontinuity in central Idaho:
10 percent mafic minerals, and display a potassium feldspar to plagioclase the footwall of the Iron Lake fault. Nevertheless, he concluded that the Yellowjack- Geological Society of America Abstracts with Programs, v. 16, p. 442.
ratio of about 2:1. In chill-zone facies near roof and especially in upper et-Hoodoo-argillaceous quartzite sequence is older than the Apple Creek and associated Carter, C.H., 1981, Geology of part of the Yellowjacket mining district, Lemhi County, Ida-
part of Musgrove Creek, several varieties of porphyritic granite, granite strata, and we concur with this interpretation. ho: Moscow, Idaho, University of Idaho M.S. thesis, 131 p.
porphyry, and porphyritic rhyolite contain potassium feldspar and plagio- Connor, J.J., 1990, Geochemical stratigraphy of the Yellowjacket Formation (Middle Proter-
49 7. clase phenocrysts as long as 0.75 c¢cm in a fine-grained matrix. In western QUARTZITE MOUNTAIN FAULT ozoic) in the area of the Idaho cobalt belt, Lemhi County, Idaho, with analytical contri-
i part of quadrangle, the Yellowjacket Formation (Yy) is a hornfels near the The Quartzite Mountain fault extends from the vicinity of the townsite of Yellowjacket butions from A.J. Bartel, E. Brandt, P.H. Briggs, S. Danahey, D. Fey, D.B. Hatfield,
4d pluton; in zone as far as 10 cm from the granite, the Yellowjacket is recrys- on the south, through the Blackbird Mountain quadrangle (Tysdal, 2000), and appears to M. Malcolm, V. Merritt, G. Riddle, S. Roof, K. Stewart, J. Storey, J.E. Taggert, and
hog 4 tallized and new minerals formed. A bleached and silicified zone extends connect with a north-trending fault segment mapped by Evans and Connor (1993). The R.B. Vaughn. Part A—Discussion, Part B—Geochemical data: U.S. Geological Survey
Al 10-15 cm outward from contact. Minor narrow, 1- to 3-cm-wide zones of southern part of this fault was mapped originally by Ekren (1988). Strata west of the fault Open-File Report 90-0234, 30 p.
- 2\ brecciation of country rocks also formed during emplacement. Ductile de- are of the Yellowjacket Formation and locally the Hoodoo Quartzite. North from the Iron Connor, J.J., and Evans, K.V., 1986, Geologic map of the Leesburg quadrangle, Idaho:
) formation in country rocks near eastern contact in the Yellowjacket Creek Lake fault, strata east of the Quartzite Mountain fault are Apple Creek Formation. U.S. Geological Survey Miscellaneous Field Studies Map MF-1880, scale 1:62,500.
drainage suggests that pluton may have intruded near an older, top-to-east The Quartzite Mountain fault forms the western limit to northwest-trending faults—the Ekren, E.B., 1988, Stratigraphic and structural relations of the Hoodoo Quartzite and Yel-
ductile fault. Granite is exposed along gently east dipping eastern roof Shovel Creek, Iron Lake, and Porphyry Ridge faults abut or intersect the Quartzite Mountain lowjacket Formation of Middle Proterozoic age from Hoodoo Creek eastward to Mount
zone of the Bighorn Crags pluton. On the basis of roof geometry and the fault (see “Generalized geologic map”). Northwest-trending stratigraphic units are truncated Taylor, central Idaho: U.S. Geological Survey Bulletin 1570, 17 p.
presence of Eocene dikes (Tr) in eastern part of quadrangle, granites proba- by it. Syndepositional cobalt-bearing rocks of the Blackbird mining district, determined by Evans, K.V., and Connor, J.J., 1993, Geologic map of the Blackbird Mountain 15-minute
93 bly underlie the sedimentary rocks of much of map area distribution of the Apple Creek Formation, are truncated on the west by the Quartzite quadrangle, Lemhi County, Idaho: U.S. Geological Survey Miscellaneous Field Studies
Apple Creek Formation (Middle Proterozoic)—Divided into four informal Mountain fault and, on the south, by the Iron Lake fault. The Quartzite Mountain fault may Map MF-2234, scale 1:62,500.
units in descending order: banded siltite (Yab), coarse siltite (Yac), diamic- form the western limit of the Trans-Challis fault system in this area. Bennett (1984) and Kiilsgaard, T.H., and Fisher, F.S., 1995, Trans-Challis fault system terrane, in Fisher, F.S.,
4933 tite, and fine siltite. Only upper two units are present within quadrangle, Kiilsgaard and others (1986) defined the system as a 30-km-wide assemblage of northeast- and Johnson, K.M., eds., Geology and mineral resource assessment of the Challis
each of which is shown separately on map and described separately below. striking, high-angle normal faults that crosses central Idaho. The fault system is interpreted 1°x2° quadrangle, Idaho: U.S. Geological Survey Professional Paper 1525, p. 50-52.
' In the Salmon River Mountains, Connor and Evans (1986), Connor (1990), as a major zone of Eocene rifting and crustal extension. The western edge of the Panther Kiilsgaard, T.H., Fisher, F.S., and Bennett, E.H., 1986, The Trans-Challis fault system and
A and Evans and Connor (1993) assigned strata correlative with the banded Creek graben previously was shown (fig. 1 of Kiilsgaard and others, 1986) to mark the west- associated precious-metal deposits: Economic Geology, v. 81, p. 721-724.
siltite unit and the conformably underlying coarse siltite unit to their middle ern edge of the Trans-Challis fault system east of the Blackbird Mountain quadrangle. Our Rember, W.C., and Bennett, E.H., compilers, 1979, Geologic map of the Challis quadran-
and lower subunits, respectively, of the Yellowjacket Formation. Connor mapping suggests the western limit should be extended to include the Quartzite Mountain gle, Idaho: Idaho Bureau of Mines and Geology, Geologic Map Series, Challis 2° quad-
(1990) correlated the lower subunit with similar strata in the Lemhi Range. fault. The apparent change in sense of displacement on opposite sides of the fault north rangle, scale 1:250,000.
Tysdal (2000) determined that the lower subunit was not part of the Yellow- and south of Quartzite Mountain is discussed in the last paragraph of this report. Ross, C.P., 1934, Geology and ore deposits of the Casto quadrangle, Idaho: U.S. Geologi-
jacket as defined originally by Ross (1934) and reassigned the strata to the cal Survey Bulletin 854, 135 p.
coarse siltite unit of the Apple Creek Formation. Mapping of Tysdal WHITE LEDGE SHEAR ZONE Shenon, P.J., Full, R.P.,, Snyder, D.M., and Bauer, H.L., 1956, Geologic study of the
- Ejlezigg,tﬁ)eacn(i r’I;;;sSizlatli taensnli\ilo:;el (i(ltgzgzlézet?s?vlélemhld Raln.ge %r.evm.)ugy had The White Ledge shear zone was the name applied by Shenon and others (1956) to a Blackli}rﬁ—Blg Deler Creek afrea, Bla?{blrd .Mmmg district, Lemhi County, Idaho:
relined ! ) 3 y underlying diamictite and fault zone originaly mapped by Vhay (1948) northeast of the Blackbird Mountain quadrangle unpublished consultant report for North .1eld Mines, Inc.
fine siltite units, 'ar'ld correlated them with the Apple Creek Formation. The (see “Generalized geologic map”). The shear zone was reported to be as much as 245 m Tysdal, R.G:, 1996a, Geologic map of adjacent parts of thg Hayden Cr?ek and Mogg
Apple Creek orlgm?lly was narpgd and mapped by Ander.son (1961) near (800 ft) wide. Vhay's (1948) map shows the shear zone to extend southwest from the vicini- Mognta}n quadr‘angles, Lemhi County, Idaho: U.S. Geological Survey Miscellaneous In-
Hayden.C.reek (s.ee Index map ) in northern part ‘of Ler.nltn Range ty of the Sunshine mine to Musgrove Creek within the Blackbird Mountain quadrangle. She- vestigations Ser}es Map [-2563, scale 1:24,000. .
- Bandeq siltite umt—B.ed's .of .llg.;ht-gray, cc')a.rse-g'ra'med siltite that grade up- non and others (1956) and Bennett (1977, pl. 1) followed Vhay (1948) in showing the shear —19?6b, Geologic map of the Lem Peak quadrangle, Lemhi County, Idaho: U.S. Geo-
ward into dark-gray biotitic .sﬂt.lte and argillite, giving r(?ck a b.anded appear- zone to extend southwest of the Sunshine mine. Few data points are shown between these logical Surv.e\f} GeologK.: Quadrangle M.ap GQ—1.777, scale 1:2.4,000.
ance; metamorphosgd to blotlte-gre.lde greenschist fac1es. Light-gray siltite two localities on the map of Vhay (1948), however. Evans and Connor (1993) could not —2000, 'Rev151or1 of Mlddl? Proterozoic Yellowjacket Formation, central ldaho: U.S.
beds are planar to 'rlpple cross!amlnated; they ty.plcally are sharply based trace the shear zone much farther south than the Sunshine mine, and do not show its trace Geological Survey Professional Paper 1601-A, p..Al—A13. .
a.nd locally eroFled mtg underlying strata, producing slight angular trunca- extending beyond the mine. The Musgrove location is along the Quartzite Mountain fault, Tysdal, R.G., anq Desbor9ugh, GA., 1'997, Scapolitic metaevaporlt‘e and carbqnate rocks
tion of underlymg. laminae. Beds commonly are 2-10 cm thick, altf}ough to which we attribute the shearing. Bennett (1977) speculated that the White Ledge shear of Proterozoic YelloW]acket Formatlon,. Movyer Creek, Salmon River Mountains, central
1091 graded beds as thick as 0.75 m occur locally. Some sequences as thick as zone may connect with the Iron Lake fault (his Porphyry Creek fault), but our mapping Idaho: U.S. Geological Survey Open-File Report 97-268, 26 p.
10 m are composed of repeated graded siltite layers 0.5-1 c¢cm thick. Unit shows this is not the case. Tysdal, R.G., and Moye, Falma, 1996, Geologic map of the Allison Creek quadrangle, Lem-
is characterized by abundant load casts 0.5-1 cm across, and by “dikelets” hi County, Idaho: U.S. Geological Survey Geologic Quadrangle Map GQ-1778, scale
2 307 o 3o (named by Con.rlor and Evans, 1986), .ez?ch of which is a tabular-sh'a.ped PORPHYRY RIDGE FAULT 1:24,000. . o ’
® ieature that prqests dowr},ward. from a siltite bed of Fhe same comp051t19n. The Porphyry Ridge fault trends southward between the Quartzite Mountain fault and Vhay, J.S., 1948, Cobalt-copper d.epo§1ts of the Bl.ack!)lrd dlStt‘.ICt., Lemhi County, Idaho:
n cross section, “dikelets” typically are 0.5-2 cm high and 1-5 mm wide . . . " U.S. Geological Survey Strategic Minerals Investigations Preliminary Report 3-219, 26
. . . . the Iron Lake fault. [The Porphyry Ridge fault is not to be confused with the “Porphyry
at the top; the third dimension generally is unknown, but ranges from at ,, : . p-
least 1 to 5 cm. “Dikelets” are widely distributed withi it and . Creek fault” of Bennett (1977), which on our map is named the Iron Lake fault, a segment
3 y distributed within unit and occur in « . i N : .
9 several-meter-thick zones of beds. Conformable above the coarse siltite ofa longg fault shown on the Generahzeq geologlc map’]. The Porphyry Rl@ge fault is
unit to the east (Connor and Evans, 1986), where the base is exposed. nearly v?rtlcal and downdrops .t}.le bar}ded siltite unit of the Apple Creek Formation on t}'le Contact—Dashed where approximately located; queried where location uncer-
Thickness east of quadrangle estimated at 2,000 m by Evans and Connor east against the'olc'ler coarse §1lt1te unit on the west. 'The southern end of the faul‘t, }Anthln tain. S indicates demonstrated sheared contact of Hoodoo Quartzite with
g e (1993) about 1 km of 1ts‘ junction u{lth the .Iron Lake }‘ault, is flanked by a zone of precc1atlon as Yellowjacket Formation, probably due to high ductility contrast of the two
e s o ) I . " . much as 100 m wide and an iron-stained alteration zone as much as 0.5 km wide. The fault f ti
@ - Coarse siltite unit—Gray-green, medium- to coarse-grained siltite and fine may have developed as an adjustment to movement on the Quartzite Mountain and Iron ormations
A grained sandstone; metamorphosed to biotite-grade greenschist facies. Lalfe faults P ) —1 —— Normal fault—Dashed where approximately located; dotted where concealed;
Fine-grained siltite and argillite are uncommon. Graded bedding character- : queried where location uncertain. Bar and ball on downthrown side
izes unit, with many beds composed of repeated graded layers 0.5-1 cm IRON LAKE FAULT + Syncline—Showing trace of axial plane and direction of plunge of axis where
thick. Distinctive erosionally based graded beds, as thick as 50 cm, occur The Iron Lake fault was mapped originally in its southeastern extent within the quadran known
@8 Lf;:;ggf;ﬁi;gﬁ;g }:glﬁnt?gr;ﬁidaﬁectggﬁg:ffnz ftkl:gth tgrgargz,uclq;\l:;fj rllrcl?(; gle by Be.nr‘lett (1977), who interprete? it as a Fhrust with <.:lisp1ace”ment to the northeast. Its _1_ Anticline—Showing trace of axial plane
89 0 @5@ dark-gray siltite; beds are structureless in lower part and ripple to plane- eastern limit, east of the area of the “Generalized geologic map”, was interpreted as a re- Strike and dip of beds—Ball at one end of strike line indicates top determined
bedded in upper part. Zones of convolute lamination occur sporadically verse fault (Ekren, 1988) and a thr}lSt fault (Rember and Bennett, 19.79)'. Tysdal (2000) and from sedimentary structures
£ within unit. Climbing ripples are present locally, and in some beds grade Tysdal and Desborough (1997) reinterpreted the fat{lt, most of which lies soutl.ue_afst 9f the ._12 Inclined
989 upward into siltite that displays water-escape structures. Current ripples quadrangle, as a thrust that later underwent normal displacement. Another possibility is that
P) and syneresis cracks common. Base not exposed in quadrangle. Thickness the'Iron. Lak? .fault is a normal fault that dropped a major thrust plate to the southwest — Vertical
4 é to east estimated at 3,300 m by Connor and Evans (1986). Stratigraphic against its orlgl.ne}l footwall of Apple Creek Formatlon.' Wlt'hll’l the map area, the fault dis- 67 Overturned
z relationship to the unnamed argillaceous quartzite unit (Yaq) is uncertain; plays c'harz.:\cterlstlcs of a normal faul.t. The ac'tual f{iult itself is not eqused, but the rocks on = erturne
> = ( contact is a fault (see “Structure” section) o.pp051te sides of 'the 100-200 m wide zone in which the fault must e.x1'st are of two forma- D Horizontal
?S Yaq Unnamed argillaceous quartzite unit (Middle Proterozoic)—Medium-gray to tions—the Yellowjacket Formation on the southwest and the coarse siltite unit of the Apple
X gray-green biotitic siltite, and interbeds of fine-grained quartzite and quartz- Creek Formation on the northeast. The zone is covered, but pods of white bull quartz are Strike and dip of cleavage—Where cleavage and bedding occur together, site
4988 @ rich metasandstone; metamorphosed to biotite-grade greenschist facies. present locally within it. location is intersection of strike-and-dip lines of bedding, and cleavage sym-
N Siltite is thin bedded, planar laminated to ripple crosslaminated; quartzite SHOVEL CREEK EAULT bol is placeq on or adjacent to bedding symbol for clarity. At one locality,
& and quartz-rich metasandstone beds are most abundant in lower strata of ball shows site of measurement
<77 unit. Flaser and lenticular bedding are common, particularly in lower part. The area of Hoodoo Quartzite east of the Quartzite Mountain fault, from Yellowjacket 0, Inclined
(<) % \ & 68 Lower 100+ m of unit is transitional with the underlying Hoodoo Quartzite Creek on the southeast to the Iron Lake fault on the northeast, was depicted as a syncline .
ZENSFAS (Yh). Upper strata of unit eroded; no thickness has been measured, but we on the map of Ekren (1988). Our mapping revealed that the Hoodoo actually is deformed — Vertical
S 5 a0y ,/::g%‘\\\c estimate preserved thickness of more than 400 m into two synclines, on opposite sides of the Shovel Creek normfal fault. The upper conFact ¥ Strike and dip of foliation—Inclined
Yaq (0 w7 S Sk bt ( - Hoodoo Quartzite (Middle Proterozoic)—Light-gray to white, locally brownish of downdropped Hoodoo southwest of the Shovel Creek fault is nearly juxtaposed against o
SED T 5 [ gray to medium gray quartzite and orthoquartzite; contains minor feldspar, the lower contact of the formation northeast of the fault. The fault, which is actually a zone = Small fold—Showing direction and plunge of axis. For clarity, symbol locally
122?—-32? = \\\ kg biotite, and sericite; metamorphosed to biotite-grade greenschist facies. more than 200 m wide, has a vertical displacement of about 1,000 m. Relationships across placed adjacent to coincident foliation symbol
() p Y i Bedding commonly is indistinct. Internal features range from indistinct to the fault suggest increasing throw to the southeast. -——  Dike—Granite (Tr)
487 7 Nd 00RT well defined; steeply inclined crosslamination of dunes (megaripples) is com- . ] ] o ) )
ff’:}_‘\//ﬂ\ /A mon. Oscillatory, current, and locally linguoid ripples are present. Beds TOURMALINE, SILICA, HYDROCLASTIC BRECCIA, AND A Tourmal.me—Ma.sses of mlcrocfrystallme tourmaline in Hoodoo Quartzite; vein-
g generally are tightly cemented, hence the unit forms ledges and cliffs. HYDROTHERMAL ALTERATION lets in Yellowjacket Formation
> Q1 / 0 15570000 South of quadrangle, Ekren (1988) reported lower exposed strata contain Microcrystalline tourmaline forms local masses within the Hoodoo Quartzite throughout Area of silicification
AN f local thin units of marble interbedded with calcareous metasandstone; the quadrangle. It forms veinlets that include quartz within the Yellowjacket Formation north
A% ) S? quartzite beds a few centimeters thick, with little or no calcite, alternate and east of the South Fork of Porphyry Creek, west of its junction with Porphyry Creek. In 114°30' 114°22'30" 114°15'
R O with strata that contain more calcite and calc-silicate minerals than quartz. this area, tourmaline and quartz veinlets also occur within silicified rock, as do hydroclastic
(AT % At McEleny Mountain, about 6 km directly west of southwest corner of breccia and iron-oxide alteration. The alteration is considerably more extensive than the
Y Yaq / quadrangle, lower strata of the Hoodoo contain calcareous metasandstone area of silicification shown on the map; hornfelsed and hydrothermally altered siltite occur
RS T interbedded with quartzite. The Hoodoo conformably overlies the Yellow- as far as 1 km northwest of the area of silicification. Silicification, hydroclastic brecciation,
3 ::;s 1 jacket Formation. However, the contact is locally sheared in areas of in- and hydrothermal alteration occur in both the Yellowjacket and Apple Creek Formations.
498 A ﬁ//'—‘— tense deformation because of the high ductility contrast between the resist- The pattern of silicification is elongate northwest-southeast. This suggests that the Iron 15°07'30"
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