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EXPLANATION

Alluvium (Holocene and Pleistocene) — Unconsolidated, poorly sorted fluviatile deposits consisting of gravel, sand, silt, and pyroclastic material in channels and
flood plains of the present drainage systems

Landslide debris (Holocene and Pleistocene) — Unstratified, heterogeneous mixtures of soil and angular rock fragments resulting from bedrock failure on
7| oversteepened slopes; typified by hummocky topography

Terrace gravels (Holocene and Pleistocene) — Unconsolidated, poorly sorted deposits of gravel, sand, and silt on terraces and pediments above modern stream
| channels. Includes unsorted coarse gravels composed mostly of meta-andesite and andesite clasts in secs. 17 and 18, T. 12 S, R. 34 E. Stratified deposits composed
mainly of pre-Tertiary rock fragments in sees. 23 and 26, T. 12 S., R. 33 E., have been worked for placer gold

HETIE Dacite and silicic andesite (Oligocene and upper Eocene) — Coarse- and medium-grained, light-gray to white, pale-brown, and reddish porphyritic dacite and

Td silicic andesite flows, tuffs, domes, and small intrusives. Includes aphanitic to porphyritic, locally platy rhyodacite flows, tuffs, and breccias in secs. 27 and 28, T. 11 S.,
i R. 33 E., and sec. 17, T. 12 8., R. 34 E. Porphyritic hornblende dacite in sec. 22, T. 11 8., R 33 E., and sec. 11, T. 12 8., R. 33 E., contains up to 15 percent phenocrysts,
including plagioclase, quartz, biotite, and hornblende up to 2 mm long, in a cryptocrystalline felsic matrix. Silicic andesites contain up to 20 percent phenocrysts,
including oligoclase, hornblende, and augite. Hornblende phenocrysts ly are replaced by iron oxides and caleite. Cliff-forming col r-jointed dacite of Ragged
Rocks in sec. 10, T. 11 8., R. 33 E., is interpreted as part of voleanic plug or dome intruded into rocks of unit Tab

Andesite and basalt (Oligocene and upper Eocene) — Predominantly gray to reddish-gray, generally porphyritic andesite flows with interlayered dark-gray to
black olivine basalt and lighter colored dacite and silicic andesite flows. Locally includes dacite and rhyodacite dikes. Andesites range from platy to massive, are

locally vesicular, and contain up to 10 percent phenocrysts, including plagioclase, hornblende, and augite. Rocks of this unit locally overlie and interfinger with rocks
of unit Tvs. Basalt from this unit immediately east of the quadrangle boundary in sec. 11, T. 12 S.,, R. 34 E., has yielded a K-Ar age of 41.7 = 6.0 m.y. (Fiebelkorn
and others, 1952)

| Volcaniclastic rocks (Oligocene and upper Eocene) — Predominantly volcanic mudflow deposits with irregularly intercalated tuffaceous conglomerates, bedded
| tuffs, thin welded tuff, tuffaceous sandstones and siltstones, and minor amounts of interbedded basalt and andesite flows. The generally poorly consolidated volcaniclastic
¢ deposits consist of poorly sorted, subrounded to subangular volcanic rock fragments up to 3 ft in diameter in a matrix of felsic voleanic ash, sand, and silt. Rock
fragments include porphyritic andesite, dacite, rhyodacite, and basalt. Small rounded chert and greenstone fragments are scattered through basal part of unit where
it is depositional on pre-Tertiary rocks in sec. 29, T. 12 8., R. 34 E. Includes locally derived, lithologic breccia comp { of angular blocks of flow-banded porphyritic
rhyodacite which overlies rocks of unit Td in sec. 16, T. 125, R. 34 E.

e .. .| Andesitic volcanic and volcaniclastic rocks and conglomerate (upper Eocene) — Chiefly red, green, and gray andesitic breccias, tuffs, tuffaceous sedimentary

TES “:| rocks, and flows. Poorly consolidated, poorly sorted conglomerate with thin silicic tuff layers forms base of section in secs. 18 and 29, T. 11 S., R. 34 E.; clasts are
——————" mainly chert, argillite, meta-andesite, and quartz diorite. Quartz diorite boulders range up to 15 ft across, and chert clasts typically are less than 1 in. in diameter
and well rounded. Breccias consist mainly of angular fragments generally less than 1 in. across of porphyritic andesite and minor dacite and are gradational with
tuffs of similar composition; rounded chert, argillite, meta-andesite, and quartz diorite clasts are a minor constituent. Reddish porphyritic andesite flow seq as
much as 40 ft thick are interlayered with breccias and tuffs. Locally, volcanie rocks have been propylitized. Field relationships indicate that these are the oldest
Tertiary volcanic rocks in the gquadrangle. A sample of flow rock in SE' sec. 29, T. 11 8., R. 34 E., yielded a K-Ar age of 37.5+0.4 m.y. (R.A. Duncan, written
communication, Feb. 17, 1984). Leaf fragments from poorly bedded tuffaceous rocks in SE% sec. 30, T. 11 S, R. 34 E., were undatable

DS .o 7| Dacite and andesite (upper Eocene) — Pale-yellowish-green to light-gray dacite and andesite. Euhedral plagioclase phenocrysts up to 8 mm long compose 5 to 10
; Tdt | percentofrock. Groundmass is pilotaxitic. Most rocks are propylitically altered. Rocks of this unit interfinger with conglomerates and breccias in older part of unit Tas

; Conglomerate (Eocene?) — Poorly sorted, well-indurated, light-gray to reddish-brown conglomerate composed mainly of well-rounded chert pebbles in sandy matrix
Tcg of quartz and feldspar. Unconformable on rocks of unit "RPdb and overlain by rocks of unit Tab. Absence of Tertiary clasts indicates deposition prior to Tertiary
- volcanism in the area

Sandstone and conglomerate (Upper Cretaceous) — Grayish-brown to buff-colored sandstones, conglomerates, and shales. Sandstones include immature subarkosic
arenite comj 1 of subr ded to subangular frag ts of quartz, chert, and feldspar in limonitic clay matrix. Pale-brown, medium-grained sandstones in SW %4
sec. 11, T. 128, R 33 E., and NE', sec. 15, T. 12 8., R. 33 E., contain abundant megafossils of Late Cret. late C jan-Turonian) age, including the gastro-
pods Acteonina sp. and Gyrodes sp. and pelecypods Calva ef. C. regina Popenoe and Cymbophora gabbiana Anderson (.JJ. W. Miller, written communication, Apr. 4, 1984)

Complex of small intrusives (Lower Cretaceous) — [ncludes porphyritic and minor nonporphyritic hornblende and biotite diorite, quartz diorite, granodiorite, and
minor aplite consisting of fine-grained quartz and feldspar. Aplitic rocks are cut by quartz seams 0.05 to 1 in. thick. Green hornblende from porphyritic diorite in
SWi4 zec. 23, T. 11 S., R. 33 E., vielded K-Ar age of 13542+ 1.5 m.y. (R.A. Duncan, written communication, Feb. 17, 1984)

Dike complex (Cretaceous and Upper Jurassic) — Complex of closely spaced porphyritic felsic dikes and irregular small intrusive b
abeut 30 percent phenocrysts of oligoclase up to 1 em long, partially resorbed quartz, and hornblende and biotite up to 2 em long in cryptocrystalline felsic groundmass.
Many dikes are hydrothermally altered; igneous textures have been obscured, and primary minerals are replaced by quartz, sericite, caleite, epidote, pyrite, and
pyrrhotite. Most dikes probably are genetically related to larger Upper Jurassic and Cretaceous intrusives; some may be related to late Eoc arly Olig volecanism

- Intrusive rocks (Lower Cretaceous and Upper Jurassic) — Coarse- and medium-grained equigranular to slightly porphyritic hernblende and biotite quartz diorite

ad

; typically posed of

and granodiorite, with small amounts of diorite. Igneous textures are hypidiomorphic-granular with plagioclase erystals up to 5 mm in length. Biotite from quartz
diorite in sec. 14, T. 12 S., R. 33 E., gave K-Ar age of 1467 m.y. (Fiebelkorn and others, 1982)

Altered intrusive rocks (Upper Jurassic) — Composite intrusives ranging from leucocratic gabbro to granodiorite. Gabbros are hypidiomerphic-granular and
composed of uralitized augite and labradorite. Diorites are hypidiomorphic-granular and contain oligoclase, uralitized augite, andesine, quartz, and occasional hornblende
or biotite. Granodiorites are typically allotri, phic-g lar and in oligocl, hornblende, quartz, and potasss foldsg Mafic minerals are Ny partly
replaced by chlorite and actinolite or epidote, actinolite, and calcite. Numerous similarly altered andesite porphyry, quartz diorite, and monzonite dikes cut greenstone
of unit RPdb in secs. 31 and 32, T. 11 S., R. 34 E., and are most abundant adjacent to larger intrusives. Zircon from diorite east of the quadrangle in NW'4 sec. 10,
T 128, R. 34 E., yielded U-Pb age of 1589 m.y. (N.W. Walker, oral communication, Jan. 16, 1984). Biotite from quartz diorite in NEVi sec. 5, T. 128, R. 34 E., gave
K-Ar age of 142.6 6 m.y. (L.B. Pickthorn, oral communication, Mar. 6, 1984)

Dixie Butte Meta-andesite (pre-Upper Jurassic to post-middle Permian) — Predominantly green to gray, locally red andesite flows and subordinate volcaniclastic
-ﬁpdb rocks with minor amounts of dark-gray basalt and pale-green silicic flows and tuffs, all metamorphosed to lower greenschist facies. Includes andesitic and silicic dikes
— locally. Most andesitic rocks contain relict augite and are porphyritic with plagioclase phenocrysts up te 3 em long locally. Metamorphic mineral assemblages include
chlorite + albite + calcite + zeolite and chlorite + albite + actinolite. Age of unit is discussed elsewhere on this map in section called “New Stratigraphic Name.”

Argillite and chert (Triassic? and Permian) — Predominantly dark-gray to black siliceous argillite with minor carbonaceous argillite and layered chert. Includes
small amount of poorly sorted, tuffaceous argillite and sandstone along contact with unit WPdb in SEYi sec. 15, T. 12 S., R. 33 E. Carbonaceous argillite is tectonically
intercalated with serpentinite at the Dixie Meadows Mine (6). Rocks along the contact with unit KJi in sec. 14, T. 11 8, R. 33 E., are converted to quartz-biotite
hornfels. Early Late Permian (early Guadalupian) radiolarians were identified in chert from an exposure on Dads Creek road about 200 ft east of quadrangle boundary
insec. 9, T. 128, R. 34 E. (C.D. Blome, oral communication, Dec. 28, 1983). Taxa reported include Follicucullus scholasticus Ormiston and Babeock (1980), Follicucullus
ventricosus Ormiston and Babcock (1980), and undescribed Pseudoalbaillella sp. This unit correlates in part with Elkhorn Ridge Argillite and with rocks included in
unit ®Pa by Brooks and others (1983) and Ferns and others (1984b)

- Serpentinite and serpentinite-matrix mélange — Includes massive black to greenish-gray serpentinized ultramafic rocks near head of Ruby Creek in sce. 13,

T. 11 5., R. 33 E., and sheared dark-green to black serpentinite and serpentinite-matrix mélange in sec. 24, T. 125, R. 33 E., and sec. 21, T. 12 8., R. 34 E. The mélange
consists of chaotically distributed blocks and slices of argillite, chert, greenstone, and gabbro that are too small to map separately in matrix of sheared serpentinite.
Small slivers of serpentinite have been emplaced along Tertiary faults in SW'4 sec. 17, T. 11 8., R. 34 E.

NEW STRATIGRAPHIC NAME

The Dixie Butte Meta-andesite is here named for Dixie Butte in sec. 28, T. 11 5., R. 34 E. The type area is the west slope of Dixie Butte including upper parts of
Standard Creek and Dads Creek in the southwest part of T. 11 5., R. 34 E., and the northwest part of T. 12 S., R. 34 E. Maximum thickness is about 7,000 ft. On Dads
Creek in SW' sec. 9, T. 12 8., R. 34 E., the lower 2,000-2,200 ft of the formation consists of thick-bedded andesitic lithic tuff, tuff breccia, and tuffaceous sedimentary
rocks. Rocks in the lower part of the tuff section contain rounded fragments of chert and argillite. The upper part of the formation is made up mainly of massive
plagioclase-phyric andesite flows with minor amounts of andesitic tuff, dacitic flows and tuffs, and basalt.

A marked angular unconformity separates the Dixie Butte Meta-andesite from overlying rocks of Cretaceous and Tertiary age. Neither the age nor the relationship
of the formation to associated older rocks is definitely known. Rocks of the formation are in contact with tectonically juxtaposed argillite (unit RPs) and serpentinite
{unit sp) in the northern and southern parts of the map area and a short distance east of the map boundary. These relationships suggest that either the voleanic pile
was deposited on terrane of which the argillite and serpentinite are a part or it is a tectonic block which is encased within or resting upon the argillite-serpentinite
terrane. The tuff sequence on Dads Creek is structurally concordant with middle Permian chert beds (unit RPs), and chert fragments are incorporated into the tuff.
These factors indicate that the formation is depositional on the argillite-serpentinite terrane and therefore of post-middle Permian age. Rocks of the formation are
intruded by diorite (unit Ji) of Late Jurassic age. Thus, existing evidence indicates that Dixie Butte Meta-andesite was deposited during the interval between middle
Permian and Late Jurassic. The scarcity of sedimentary layers or other evidence of extensive breaks in the continuity of volcanism suggests that the volcanie rocks
were deposited in a relatively short time during that interval.

Nearest exposures of meta-andesites of comparable thickness, composition, and degree of metamorphism are in Clover Creek Greenstone of Early Permian and Late
Triassic age, more than 50 mi northeast of Dixie Butte. Andesite flows and tuff beds are also interlayered with sedimentary rocks in several Upper Triassic and Lower
Jurassic formations in the John Day inlier, which is southwest of the map area. Distribution of andesitic tuffs and lava flows in the Upper Triassic(?) Fields Creek
Formation suggests that major volcanic centers were to the north (Brown and Thayer, 1966b).

The formation was called the Dixie Butte volcanies by Johnson (1975), but the name was not formalized. The name Dixie Butte Meta-andesite has been reserved
for this formation by the Stratigraphic Names Committee of the U.S. Geological Survey.
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MINERAL DEPOSITS

The value of gold, silver, and copper mined in the quadrangle is estimated at about $880,000, of which about $700,000 was  occasionally tourmaline. Chalcopyrite and glaucodot are the main ore minerals (Vhay, 1960). Safflorite, cobaltite, arsenopyrite,
produced from lode mines between 1903 and 1910, when gold was valued at $20.67 per oz. Historical information and data on  bismuthinite, native bismuth, galena, and sphalerite have also been reported (Gilluly and others, 1933; Vhay, 1960).
individual mines are largely from Lindgren (1901), Gilluly and others (1933), and Brooks and Ramp (1968), Incomplete records indicate that about 1,041 oz of gold and 224,741 b of copper were produced from 8,256 tons of ore during
Two types of lode deposits are known in the quadrangle, which encompasses the Quartzburg mining district: (1) generally  the periods of 1906-1907 and 1964-1965. Vhay (1960) estimates that about 10,000 tons of ore had been removed from stopes in
narrow, north- to northeast-trending gold-quartz veins; and (2) copper-gold-cobalt veins and stringers in irregularly shaped, the Standard Mine prior to 1960. An unknown additional amount of gold was produced prior to 1907 from cobalt-gold shipments
generally N. 60°-80" E.-striking quartz-tourmaline replacement bodies. Although the gold quartz veins have been identified in all  (Wagner, 1965).
ofthe pre-Cretaceous units, the quartz-tourmaline replacement masses have been found only in the meta-andesites (unit RPdb). Although previous production has been small and from narrow veins, the district, which has been the locus of repeated episodes
The bulk of the lode gold and silver production has been from narrow veins in metagabbro and meta-andesite in the vicinity  of calc-alkaline intrusive and volcanic activity, exhibits features suggestive of wider spread porphyry-type mineralization. The
of the Equity Mine (23), which is believed to have been the largest producer in the district, with an estimated production of Late Jurassic and Cretaceous intrusions include small stocks and irregularly shaped masses which range from early equigranular
between $400,000 and $600,000 (Oregon Department of Geology and Mineral Industries, 1941). Three distinct ore shoots with a  diorite through quartz diorite, monzonite, and granodiorite to late porphyritic dacite phases and which are similar to intrusives
combined length of about 350 ft have been mined out above creek level. The vein, which ranges in width from that of a knife-edge  related to mineralization in productive porphyry copper districts. Porphyry-type mineralization is suggested by the presence of
to more than 1 ft, strikes N. 35°-45° ., dips 75°-80° SE., and is composed largely of quartz, dolomite, and massive sulfides, including  large silicified zones with disseminated sulfides in addition to widespread areas of clay alteration and discontinuous zones of
pyrite, chalcopyrite, galena, and sphalerite (Gilluly and others, 1933). The vein cuts uralitized gabbro near a contact with  tourmalinization. The disseminated sulfide zones contain stringers and disseminations of pyrite and pyrrhotite in silicified
meta-andesite, Other small preducers in the immediate area include the Present Need (47) and Keystone (24) Mines. meta-andesite and are intimately associated with altered dacite porphyry dikes. Three samples from the zone in secs. 35 and 36,
More than 7,200 ft of workings at the Dixie Meadows Mine (6) explore a wide breccia zone in sheared argillite and serpentinite  T. 11 S, R. 33 E,, contained 102-357 ppm of copper and 6-25 ppb of gold; two samples from the zone in sec. 5, T. 128., R. 34 E.,
which parallels a major fault contact between meta-andesites (unit RPdb) and a complex of intercalated argillite and ultramafic  contained 119-125 ppm of copper and 6-380 ppb of gold (Ferns and others, 1984a).
rocks. The zone is locally intruded by dacite and post-mineralization andesite dikes and is cut by unaltered dacite porphyry on Cobalt-gold mineralization along fractures within the tourmaline zones preceded the high-grade chalcopyrite stringers (Vhay,
the southwest. The mineralized part of the zone strikes N. 30°-35° E. and dips 65°-70° SE. The breccia zone is up to 60 ft wide, of ~ 1960). Younger northerly-striking gold-quartz-calcite veins locally cut across the tourmaline zones. A Tertiary episode of hydrother-
which about 10 ft is quartz vein filling. Most of the zone is argillite and other country rock, partly replaced by quartz, sericite, ~mal alteration is indicated by small silica- and clay-rich zones within the calc-alkaline volcanic rocks.
and sulfides, including arsenopyrite, chalcopyrite, pyrrhotite, galena, marcasite, and pyrite (Gilluly and others, 1933). Channel and terrace gravels along Dixie Creek in secs. 23 and 26, T. 12 8., R. 33 E., were the most productive placers in the
Copper-cobalt replacement bodies are best developed at the Standard (36) and Copperopolis (29) Mines, where they occur as  quadrangle. The estimated production from Dixie Creek upstream from Prairie City, which lies about 3 mi south of the quadrangle
narrow subparallel and branching veins and stringers of quartz, calcite, and sulfides in broad, persistent zones of hydrothermal  boundary, was between $0.6 and $6 million prior to 1914, with the lower figure probably nearer the true one (Swartley, 1914).
alteration that strike N. 60°-80° E. The alteration zones, which range up to 75 ft in width and over 2,000 ft in length, are largely ~ Floating dragline dredge operations in the immediate area produced an estimated 22,500 oz of gold during 1930-1936 and 1938-1941
composed of a dark-colored “hornfelslike” mass of fine-grained tourmaline and quartz (Gilluly and others, 1933). The Standard  (Brooks and Ramp, 1968). The total placer gold production from Dixie Creek within the quadrangle is estimated at about 6,500
vein ranges from a few inches to 4 ft in width and consists mainly of quartz, with lesser amounts of pyrite, carbonate, and oz of gold. Some small-scale placer mining has been done in parts of Ruby, Sulphur, and Butte Creeks.

Table 1. MINES AND PROSPECTS IN THE SOUTHWEST QUARTER OF THE BATES QUADRANGLE
Map Mine or Quarter Township Range Elevation Geologic
no. prospect name section  Section (South) (East) (ft) formation Geologic description Surface and/or underground workings Past production References
1. Mame unknown NW 14 11 33 5920 KJi Zone of bleached quartz diorite with quartz stringers Shallow cuts and trenches None —_
and rare pyrite
2. Name unknown NW 13 33 4.720 sp Quartz stringers with calcite and talc 300-ft adit None? -
3. Big Butte SE 18 34 4,520 sp Chrysotile stringers in massive serpentinite Surface cuts None g
Asbestos
4. Name unknown NwW 20 1" 34 4,800 RPdb Iron-stained calcite veins with manganese oxides strike Short adits - —
N. 40° E., dip 75° NW.,
5. Name unknown Nw 24 1" 33 5.200 sp, BPs Iron-stained silicified breccia zone in argillite and ser- Cuts and prospect pits == —
pentinite strikes N. 60° E.
6. Dixie Meadows NE 23 1 33 5.280 sp, BPs Zone up to 60 ft wide of partly crushed silicified argiliite, Over 7,200 ft of drifts, crosscuts, and raises Less than $100,000 prior to 1936 2345679
NW 24 " 33 serpentinite, and dike rock strikes N. 30°-35" E.,
dips 60°-65° SE.
7. Last Chance, NwW 24 1 33 5400  sp, FPdb, 3-ft wide shear zone with quartz and carbonate string- About 500 1 of workings None 45
Jensen Group SE 23 11 33 HPs ers strikes N. 60° E., dips 60° 5. _
8. Name unknown SE 23 1 33 5,540 Td Limanitic quartz stringers in altered porphyritic dacite Prospect pit None —_
9. Name unknown SW 23 1 33 5,480 sp Shear zone with quartz and sulfides ) Twao short adits None —
10. Kayuse, SwW 23 " 33 5,400 FPs Northeast-striking shear zone up to 20 ft wide Shallow shaft None 8
Dixie Meadows Group )
11. Gladys, sw 23 1 33 5320 TPs Northeast-striking shear zone up to 20 ff wide contain- Short adit None B
Dixie Meadows Group ing stringers of pyrite and pyrrhotite
12. Name unknown NE 27 " 33 5,200 Td Bieached, iron-stained fracture zone Short adit None e
13. Name unknown SE 25 1 33 6,200 TPdb Limonitized shear zones strike N. 40° W. Large dozer cut None
14. Name unknown Sw 30 " 34 6,280 Tas Northeast-trending shear zone with stringers of sulfide- Prospect pits None
bearing chalcedony
15. Black Prince, sw 29 1" 6,320 FPdb Quartz-tourmaline replacement zone containing pyrite, Qver 900 ft of workings in three adits None? 45
Prindle arsenopyrite, chalcopyrite, sphalerite, covellite,
and smaltite
16, Name unkniown SE 29 1 34 6,500 Tas Limonitized shear zones Shallow shafts and pits None —
17. Dixie Mountain Sw 28 1 34 6,800 TPdb Quartz-tourmaline replacement zone with minor copper Shallow pits None 9
Group stain strikes N. 60° E. .
18. Wagonwheel NE 31 11 34 6,400 Ji. BPdb Breccia zone with pyrite, tetrahedrite, chalcopyrite, Two short adits and numerous prospect cuts Small amount of silver 8
galena, and sphalerite strikes N. 20° E,
19. Name unknown SE 3 1" 34 5,920 HPdb Quartz, tourmaline, pyrite, pyrrhotite, and chalcopyrite 200-ft adit and prospect pits None? =
along contact of dacite dike in metavolcanic rocks
strikes NE.
20. Name unknown NW 3] 1 34 5,500 HPdb Pyrite and minor chalcopyrite in silicified and sericitized Short adit None 8
zone strikes N. 70° E., dips 75° SE
21. Name unknown NW 36 1" 33 5,520 RPdb Shear zone commingE limonitic gouge. calcite, and Two short adits None —
chalcedony strikes NE.
22. Name unknown SE 2 12 33 4,800 Ji Shear zone containing limonitic gouge and quartz About 700 ft of workings in two adits Small 10 (11-14-03)
(Oregon?) strikes N, 15° E.
23. Colorado, SE 2 12 a3 4,640 Ji Vein up to 3 ft wide with quartz, dolomite, and massive Over 1,000 ft of workings on three levels Estimated $400,000-$600,000 2345710
Equity Group pyrite, chalcopyrite, sphalerite. and galena strikes prior to 1910 (11-14-03)
N. 35°-45° E., dips 75°-80° SE
24, Keystone SE 2 12 33 4,600 Ji Four-ft-wide vein with quartz. calcite, pyrite, marcasite. Over 1,000 ft of workings on seven levels Small, fragmentary records show 12345710
chalcopyrite, sphalerite, and galena strikes NE. $37,800 produced during 1882- (11-21-03)
1889
25, Yankee Boy SE 2 12 a3 4,600 Ji, BPdb Fracture zones 3 in. to 4 ft wide contain gouge layers, About 700 1t in three adits None? 58
quartz stringers, calcite, pKlnle. chalcopyrite, sphaler-
ite, and galena and strike N. 5°-20° E., dip steeply E.
26. Name unknown SE 2 12 33 5120 TFPdb Northeast-siriking shear zone ) Short adit None -
27. Andrew Jackson NE 2 12 a3 4,760 TPdb Two quartz and gouge seams 3 in. wide strike NE. Two short adits None i
28. Sherbandy NW 1 12 a3 5,300 TPdb, Ji Pyrite and copper sulfides in quartz-tourmaline replace- Less than 400 ft of underground workings None 458
ment masses and in narrow quartz-sericite and
clay-rich fracture zones
29. Copperopolis NE 1 12 33 4,920 HRPdb Quartz-tourmaline zone with scattered pods of pyrite, Over 1,500 tt of workings Small? 123457
chalcopyrite, magnetite, hematite, cobaitite, molyb-
denite. tetrahedrite, bornite, galena, and sphalerite
strikes N. 60" E.
30. Name unknown NW 6 12 34 5,360 RPdb. Ji Small east-striking guartz-tourmaline zone Small pits None _
31. Name unknown sSw 6 12 34 4,840 Ji Limonitic silicified quartz diorite Short adit None —
(Gold Issue?)
32. Boulder Group sw 4 12 6,000 RPdb Veinlets of quartz, calcite, and sullides in a wide, About 1.000 ft of workings on two levels None 45
east-west striking zone of silicification contain pyrite,
arsenopyrite, chalcopyrite, sphalerite, pyrrhotite,
and glaucodot
33. Name unknown SE 12 12 33 4,800 RPdb Limonitic silicified gr with di ated pyrite 200-1t adit None e
34. Woodside sSw 12 12 33 4,600 TPdb Limonitic gouge zone Short adit None —
35. Juniper Vein, NE 12 12 33 4,800 RPdb Vein 3 in. 1o 3 ft wide in quartz-tourmaline zone strikes 900-1t adit Small 1234567
Standard Group N. 75°-80° E., dips 70° 8. and contains quartz,
chalcedony, pyrite, chaloopzrits‘ and arsenopyrite
36. Standard Vein, NE 12 12 33 4,600 RPdb Shear zone a few inches to 4 ft wide contains quartz, Over 3,700 ft of workings in three adits and an Estimated 10,000 tons of ore 1234567
Standard Group dolomite, and calcite stringers, strikes N. 70° E., inclined shaft removed. Incomplete records indi-
and dips steeply south. Ore minerals include pyrite, cate about 1,041 0z Au and 224,741
chalcopyrite, arsenopyrite. cobaltite, glaucodot, Ib Cu were produced from B,256
bismuthinite, native bismuth, galena, and sphalerite h%ra cfgso? during 1906-1907 and
1964-1
37. Grover Cleveland Vain, NE 12 12 a3 4,880 TRPdb Shear zone up to 10 ft wide contains quartz, gouge, and 1,300 1t of drifts Small 1234567
Standard Group pyrite and strikes N. 15° E.
38. Smuggler Vein, SE 1 12 33 4,600 TPdb N. 60° E.-striking quartz tourmaline zone contains Short adit and shallow trenches None 12345867
Standard Group stringers of pyrite, chalcopyrite, and bornite
39. Fitzsimmons NW 12 12 33 5,280 FPdb Shear zone up to 3 ft wide contains guartz, gouge Short adits None 4.5
Iasvers. pyrite, galena, and free gold and strikes N.
15°E.
40. Name unknown NW 12 12 33 5,480 TPdb Shear zone with quartz, gouge layers, and pyrite strikes Short adits and shallow trenches None —
N. 107 E.
41, Dixie Queen NW 12 12 33 5120 TPdb Narrow shear zones with quartz, gouge, and breccia 200-ft crosscut None 45
strike N. 15° W.-N. 15° E.
42, Cougar NW 12 12 33 5,000 TPdb Narrow shear zone contains quartz, gouge, calcite, Short drift. adits, and crosscut Small 2345
pyrite, chalcopyrite, and galena and strikes N. 20° E.
43, Kiondike, SW 12 12 33 4,440 HPdb 2-ft wide zone of gouge and breccia along east wall of — None 45
Minty Group N. 25 E.-striking porphyry dike
44, Paul Tote, SE 1 12 33 4,480 FPdb Two intersecting shear zones 3 in. to B ft wide strike N. 700 ft of workings — 45
Midnight, 10° W, and N. 10°-25° E. and contain calcite string-
Minty Group ers and minor quartz, pyrite, and chalcopyrite
45, Name unknown NE 11 12 3 4,520 FPdb Narrow silicified shear zone strikes NE. Short adit Naone —
46. Lillie Jane NE 1 12 a3 4,560 FPdb Narrow shear zone Short adit, surface cuts None 5
47, Present Need NE 11 12 33 4,600 TRPdb Quartz vein up to 3 ft wide contains pyrite, marcasite, Over 500 ft of workings Small 1,45
chalcopyrite, sghalama. and galena, strikes N. 20°
E., and dips 70" SE.
48. Keystone NE 11 12 33 5,040 HPdb 4-ft-wide limanitic silicified shear zone strikes N. 10" E., Several hundred feet of workings Small 8
Extension dips 75° SE.
49, New Deal NE 12 33 4,960 RPdb Limonitic silicified shear zone strikes NE. 200-ft adit Unknawn 8
50. Buck Guich SE 12 33 4,600 RPdb Hematite-filled fractures in shear zone strike N, 500-ft drift Small 5
51. Haley SE 12 33 4,600 H®Pdb 2-ft-wide shear zone strikes N, 20° E., dips B5° SE. in 35-ft shaft and 150-ft crosscut Small 5
zone of dacite porphyry dikes in greenstone
52. North Star NW 11 12 a3 4,900 TRPdb Northeast-striking shear zone with quartz, gouge, and Several hundred feet of workings None? —
breccia
53, Name unknown SE 16 12 33 4,440 Tvs Northeast-striking silicified zone Prospect pit Nane —
54, Name unknown sSw 14 12 a3 4,320 sp, FPdb Adit cr contact bety g ne and ser- 200-ft adit None =
pentinite
55. Forrester Group NW 14 12 33 4,400 KJi, BFPdb 1vz-H-wide shear zone along contact of a sericitic dacite Over 500 ft of workings None 459
) porphyry dike in quartz diorite and greenstone
56. Ophir, NW 14 12 a3 4,460 KdJi Shear zone containing altered quartz diorite and 1,500 ft of workings Unknown 459
Forrester Group porphyritic dacite dike strikes N., dips 50°-70° E.
57. Name unknown NE 14 12 a3 4,440 TFPdb Mineralized fault zones strike N. 15" W,, dip 85 E. In Trenches, pits, and short adits Unknown —
hornfelsed and silicified greenstone
58. Howell and NW 13 12 33 4,680 RPdb Mineralized shear zone alang contact of sericitic dacite 30-ft shaft and short adit None 45
Haight porphyry dike in greenstona
59. Name unknown sw 13 12 33 4,360 TPs Marcasite-coated fractures in carbonaceous argillite Short adit None —
60. Name unknown NW 24 12 33 4,160 sp Shear zone in serpentinite Short adit None -
61. Name unknown Sw 24 12 33 4,080 KJi, sp 2-ft-wide zone of chalcedony stringers in serpentinite About 500 ft in two adits plus surface trenches None —
62. Dixie Creek NE, SE 23 12 33 3.840 Qal Channel and tributaries of Dixie Creek About 1% mi of channel dredged Small 123457
placers NE 26 12 32
63. Name unknown NW 26 12 33 4,000 Qtg Terrace gravels Small area placered Small —_
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Table 2. CHEMICAL ANALYSES OF ROCK SAMPLES"
Sample Sio, A1,0, TiO, Fe,0, FeO MnD Ca0 MgO KO Na,O PO, Ya Sec. T.iS) R.E.) Rock type Map unit
A 7255 16.00 0.24 1.20 1.37 0.04 249 0.1 1.84 4.06 011 sw 7 1" 34 Dacite Tdt
B 72,83 16.42 0.20 1.26 1.45 0.02 2.11 0.03 1.86 an 0.12 NW 27 n 33 Dacite Td
Lo 69.12 15.40 0.48 1.80 2,06 0.07 417 1.57 1.76 3.47 0.12 Sw 23 1 33 Granodiorite Ki
D. 5720 17.94 147 3.556 4.06 012 7.80 4.56 0.86 2.56 0.19 sSw 20 1" 34 Andesite Tas
E 55.49 16.85 1.40 4.08 468 0.14 B.96 422 0.79 3.03 0.35 NE 25 n 33 Andesite Tas
F. 50.77 17.87 1.57 472 5.41 0.16 8.95 7.03 0.46 2.89 0.18 Sw 34 1 33 Olivine basalt Tab
G. 53.18 15.62 0.85 376 4.3 0.15 10.23 889 0.74 215 0.14 NW 35 11 33 Greenstone TRPdb
H. 67.88 17.49 0.48 1.52 1.74 0.07 5.30 0.46 1.34 3.55 0.18 sw 36 11 33 Dacite dike KJde
L. 85.11 16.52 0.59 238 272 0.06 5n 226 0.81 4.28 0.16 NW 36 11 33 Dacite dike KJde
J. 54.19 19.47 1.19 3.45 3.95 0.13 8.94 5.08 0.46 2.88 0.30 NE 31 11 34 Diorite Ji
K. 1227 16.07 o.21 1.19 1.36 0.07 2.18 0.19 1.28 5.08 0.10 NE 33 1 34 Dacite Tas
| 55.25 18.87 1.51 3.68 4.22 0.14 6.79 3.30 221 3.73 0.30 NE 33 1 34 Greenstone ®Pdb
M. 54,12 18.65 1.56 3.94 451 012 822 4.06 0.97 a2 0.65 SE 2 12 33 Diorite Ji
N. B7.58 16.59 0.69 242 277 0.10 3.76 0.47 212 3.22 0.27 sw 4 12 34 Dacite dike KJdc
0. 72.24 16.68 0.29 097 1.1 0.03 297 0.43 1.36 3.81 010 NW 1" 12 33 Dacite Td
P 59.79 17.95 0.82 3.43 393 0.14 6.63 1.96 117 3.82 0.35 SE 16 12 33 Andesite Tab
Q. 50.04 15.27 1.16 4.47 5.12 0.17 10.88 10.24 0.38 2,08 0.19 SE 18 12 34 Olivine basalt Tab
R. N 13.02 0.1 0.99 133 0.02 1.37 0.09 2.58 3.34 0.04 NE 17 12 34 Rhyodacite Td
g0 53.63 20.49 0.58 2.40 2.75 0.10 11.15 5.58 0.24 298 0.10 SE 34 1 34 Diorite Ji
* Allanalyses by X-ray fluor at Washington State University under the direction of Peter Hooper. Analyses are normalized on a volatile-free basis, and total Fe is expressed as Fe,0,/FeO at an arbitrarily fixed ratio. All
numbers are in weight percent.
** Sample from adjacent Bates SE. quadrangle.
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