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124900° : i INTRODUCTION
43°00° = = — > - e ] 43000 About 500 lode gold occurrences, prospects, and mines have been reported
from the Medford 1° by 2° quadrangle, Oregon-California. Summary descriptions
o, U g gy BBl i NI e T

of individual lode gold deposits and districts which include those occurrences
in the Medford 1° by 20 quadrangle have been published by Brooks and Ramp
(1968) and Hotz (1971) and by others cited in the reference lists in these two
Dhi e e e R el et | publications. As part of the Medford CUSMAP project between 1974 and 1980,
some of these deposits were examined in the field during geologic mapping and
geochemical sampling and most of the available information- on individual
deposits was compiled into a CRIB computer file (Computerized Resource Infor-

Py e mation Bank). This report is a summary of the more pertinent geologic and
e £, B e b o G U DN 4 L economic characteristics of the lode gold deposits for use in the resource
evaluation part of the Medford CUSMAP project. The significant features
T % e, e T T RS b e described include the distribution of deposits and their relation to gross
geologic and lithologic features, production informationm, mineralogy of the
S R T RS AT e Rl ore and gangue, gold-silver ratios, and speculations on possible genetic
S e A s el models for some types of deposits.

" The efforts of Floyd Gray, Jerome K. Cannon, and Will N. Blair are
L T R S acknowledged for their part during the last stages of the compilation of
information on individual deposits.

GEOLOGIC FRAMEWORK OF LODE GOLD DEPOSITS

LR A The Medford 1° by 20 quadrangle is composed of parts of three major
geologic provinces: the northern part of the Klamath Mountains, the Coast
Ranges, and the central part of the Cascade volcanic province. Lode gold
deposits are predominantly restricted to the Klamath Mountain province and

R g A w i AR western part of the Cascade province. The Klamath Mountains are underlain

e mainly by Paleozoic and Mesozoic sedimentary, volcanic, and metamorphic rocks

in which there are numerous granitic plutons of Mesozoic age (Page, Blakely,

Rt S e TR e R and Cannon, 1981), and ultramafic and gabbroic masses. The province is

3 M e e S SRR s bordered on the west and northwest by the Coast Range province which contains

i Jurassic to Tertiary sedimentary rocks, and on the east by the Cascade

R R N e SRS S S volcanic province consisting of Tertiary and Quaternary volcanic and sedi-

mentary rocks. The geologic and lithologic base map upon which lode gold

AL AR TN A R SRR T e occurrences are shown illustrates the major geologic provinces (fig. 1, sheet
l)se

e AU A Ol B The specific lithologic and age groupings shown on the map as units were

Pi AT PR P et o BT et b chosen to emphasize the relation of gold lode deposits to particular litho-

logic-tectonic environments. The boundaries between units were derived and

> e e e o w x w oA o generalized from new mapping in the Medford CUSMAP project between 1974 and

s 1980, some of which has been published (Page and others, 1977, 1978, 1981;

LR R R s T Johnson and Page, 1979; Smith and Page, 1977; Page and others, 1981) and from

et I ey A e S R ) our modifications of mapping by Diller and Kay (1924), Ramp (1972, 1975),

Ramp, Schlicker and Gray (1977), Ramp and Peterson (1979), Wells (1955), Wells
“ e w e w ow » w® and others (1940, 1949), Wells and Peck (1961), and Wells and Walker (1953).
Units not predominantly associated with lode gold deposits are volcanic
rocks of the High Cascade Range, marine and nonmarine sedimentary rocks of
Tertiary age, and sedimentary rocks of Jurassic and Cretaceous age. Included
within the last category of nonproductive rocks are the graywacke and shale
T e e T B A e assemblages of the Dothan and Otter Point Formations; the sandstones, mud-
stones, and conglomerates of the Myrtle Group and Hornbrook Formation; and the

SOV BT RRG IS SR 0 R | e g mudstone-shale-sandstone assemblages of Jurassic age which represent the
SRR sedimentary basin deposits interbedded with more productive volcanic rocks of
the same age. All of the sedimentary rocks lumped into this Mesozoic unit
e e G A T e N e ‘generally do not host lode gold deposits nor do they appear to be the source

of the precious and base metals that occiir elsewhere in the quadrangle.
A T T e A SRR 0 e T Volcanic rocks of the Western Cascade Range, granitic plutonic rocks of
5 e e R Jurassic and Cretaceous age, and regional metamorphic rocks of Paleozoic and
Mesozoic age appear to have hosted a relatively small proportion of the known
e I SR i lode gold depositse. The few known occurrences in volcanic rocks of the
Western Cascade Range may indicate that this poorly exposed, forest—covered
¢ ] o IRC R O, R T e L unit has been incompletely explored for precious- and base-metal deposits
\\:\‘ NS ,‘// ! i & R S DiEie Shaai e because the Al Sarena and Barron mines (nos. 21 and 24, table 1, sheet 2; and
o GRAYB:A(;I; \ 7 i fig. 1, sheet 1) appear to indicate a potential for more deposits similar in
niny \,7/‘”/\\/‘\ ) i e (PSR ot S 15 e i S character to these. Regional metamorphic rocks of Mesozoic and Paleozoic age
i i 1 LRt include the Condrey Mountain Schist, the May Creek Formation, the Briggs Creek
) T S S VR e Amphibolite of Coleman, Garcia, and Anglin (1976), and amphibolites from the
metamorphosed melange of the Dutchmans Peak area. Previous production of lode
B T . gold in the unit is from near Wimer in the May Creek Formation and from the
el e R et R e Briggs Creek Amphibolite near the North Fork of Galice Creek. The granitic
plutonic rocks range in composition from diorite to granite (with tonalite the
o e N S L L R o T most common composition). Their petrologic, geophysical, and geochemical
characteristics have been described by Page, Blakely, and Cannon (1981). The
B T only major plutons that appear to have hosted lode gold deposits are the

L ISR T R e Ashland and Gold Hill plutons (fig. 1, sheet 1).

T e 122°00" ~ Volcanic rocks of Jurassic age, rocks of dismembered ophiolitic sequences

of Jurassic age and volcanic rocks of Paleozoic -and Triassic age host by far

F. 7 L 1' f o 2 el : 5 % " } : th? greatest number of lode gold deposits. Locally all the rocks within these
igure 7--Location of lode gold deposits containing reported gold, pyrite,and sphalerite with or without other minerals in the Medford 1°x2° quadrangle WiE e besn itned Pl e Ol T e
2% facies mineral assemblages and near granitic plutons to higher grade rocks by

contact metamorphic processes. Volcanic rocks of Jurassic age range in

) composition from basalt to rhyodacite but andesitic flows, tuffs, and agglom—

30 erates’ are the most abundant. This 1lithologic and tectonic wunit is

interpreted to represent an island-arc volcanic system(s) in the western

Jurassic belt of Irwin (1966) and Hotz (1971). Massive sulfide deposits of
volcanogenic origin occur within the volcanic rocks and some of the lode gold
occurrences may be the hydrothermal feeder systems of these deposits. Rocks
of the dismembered ophiolite sequences of Jurassic age include metamorphic and
cumulate ultramafic rocks, and gabbroic rocks, sheeted and nonsheeted diabase
dike complexes, basaltic volcanic rocks, shale and chert, hornblende gabbro

AVERAGE =3 6 * 3 2 complexes, and melanges of these rocks. Between the Ashland and Grayback
25 — 3 plutons in the southern part of the quadrangle some of the included ultramafic
N=120 rocks may be of Paleozoic and Triassic age. Serpentinized ultramafic and

altered mafic rocks are favorable hosts for lode gold deposits. Volcanic
rocks of Paleozoic and Triassic age range in composition from basalt to dacite
but the most abundant rocks are hornblende and augite porphyritic andesite
flows, agglomerates, and tuffs. Interbedded in the volcanic rocks are minor
amounts of volcanoclastic rocks including wackes, shales, and argillites.
Gold lode deposits and occurrences are abundant in the volcanic rocks of the
Paleozoic and Triassic belt of Irwin (1966) and Hotz (1971).

/ LODE GOLD OCCURRENCES AND THE CRIB DATA BASE

All reported occurrences and deposits of lode gold were catalogued in the
CRIB system (Keefer and Calkins, 1977) with respect to location, commodities
present, description of the deposit, geology, mineralogy, production, re-
serves, potential resources, and references when the particular piece of
information was available. Where possible, field observations were added.
The maps, graphs, diagrams, and tables are based mainly on this reported
information.

Figure 1 (sheet 1) shows the location of all known occurrences of lode
gold and table 1 (sheet 2) lists the names of selected deposits including the
major producers. Scrutiny of the list in table 1 indicates that a variety of
genetic deposit types are represented by the available information. Gold was
recovered from gossans and oxidized portions of volcanogenic massive sulfide

deposits which occur in both felsic and mafic volcanic host rocks. Some of
the massive sulfide deposits produced gold as a byproduct of copper mining of
the unoxidized ore. At least three types of gold-quartz-base-metal veins and
; fissure deposits are present in the quadrangle. The feeder or plumbing system
of massive sulfide deposits (here called volcanogenic) consist of gold-bearing
quartz veins and fissures in metavolcanic and metasedimentary rocks. Other
gold—quartz veins are unrelated to massive sulfide deposits and form in a
7 variety of host rocks. They occur predominantly in ophiolitic sequences,
commonly in serpentinized ultramafic rocks, and commonly in metavolcanic and
/ metasedimentary rocks of Paleozoic and Triassic age. Lode gold also has been
] produced from epithermal vein systems in volcanic rocks of the western Cascade
7 Range.
DISCUSSION OF GOLD PRODUCTION DATA
Production of gold began in southwestern Oregon in 1850 mainly from
J placers, but by the 1890‘s the contribution from lode deposits to total
production began to increase (Brooks and Ramp, 1968). Estimates of total
/ / / production tend to be inaccurate either because records were nct kept or the
[ I [ I [ [ I

l | ] records are incomplete. All of Oregon is estimated to have produced about
3,700,000 oz of placer and lode gold between 1877 and 1965 whereas the cgn-

6 8 10 12 14 16 tribution from Josephine and Jackson Counties was about 454,000 oz between
1902 and 1965 (Brooks and Ramp, 1968). Comparing the production from these

two counties with a similar period of time for all of Oregon suggests that the

FREQUENCY DISTRIBUTION

. Medford 1° by 2° quadrangle may have produced about 20 percent of the gold
GOLD SlLVER RAT Io from Oregon and that about 40 percent of this production was derived from lode
depositse.

About 95 deposits have reported gold production in the Medford 1© by 20
sheet. TFigure 2 shows those deposits with reported production and table 1

1 R U Y P . . . o gives estimated gold production for 24 of them. The estimates are either from

F'gure 8. HISTOgTCIm Of g0|d 'fO Sllver I’OTIOS fOF l20 lOde gO|d depOSITS in fhe MedfOI’d I X 2° quadrangle. reported numbers in ounces of gold or were derived by dividing dollar amounts

of gold production by $35 and thus probably represent minimum production

numbers. The bulk of the lode production came from about six mines; the two

largest being the Greenback and Ashland mines (nos. 1l and 2, fig. 1, sheet 1

124°00° 122°00° table 1, sheet 2) with production of about 100,000 and 43,000 ounces of gold,

o . L respectively. It is estimated that over 75 percent of the lode-gold deposits
43°00 e 1 43°00
produced less than 100 ounces.
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DISCUSSION OF MINERAL ASSEMBLAGES

LOCATION OF DEPOSITS WITH ~ ~

The 1:500,000-scale lithologic-geologic maps with overlays of mineral

GOLD-TO-SILVER RATIOS YAy assemblages (figs. 3, 4, 5, 6, sheet 1 and 7, sheet 2) and table 2 (sheet 2)
Vel 0 e et SR T S summarize the information available on the sulfide mineralogy of the lode gold
+ deposits. The deposits generally contain quartz and locally include barite,
IR T ST e il e R calcite, rhodochrosite, rhodonite, pyrolusite, and marcasite. Cuprite, native
0.001-1.99 copper, malachite, azurite, chryscolla, and copper sulfates occur alome, or in
e s e e combinations, as secondary minerals associated with copper—bearing assem-—
R T e Ry blages. The assemblages listed in table 2 are arranged so that' phases
i a containing Au, Cu, Fe, Pb, As, Zn, Te, Mo, Ag, W, Sb, and Hg appear ap-
« o~ BOO=499+ ~+ + + = proximately in that sequence from top to bottom and from left to right.
,‘,‘/;x/,/\;,,\‘/‘,‘ Assemblages that are in parentheses only are assumed to have had gold present
VALY > ( < { S i S TR T R SRR e although it was not reported as a separate mineral; for example, gold is the
o assumed third phase with (potsp) or the 6th phase with (ccptpytgntsptas).
RGBS o e TR e T Various problems arise in trying to interpret the information available
i NG ?-09;' 8;,00,.. P IR T on mineral assemblages. Published mineralogic data on the deposits may not be
representative because (1) the mineralogic identifications depended upon the
";:” ?LUTON R e DRt e L skills of large variety of reporters, (2) assemblages may not be complete I?or
s ; el R any one mine, (3) no assemblages were reported for some mines, (4) sulfide
,:‘(',\\’\/x,//\"ﬁ;(’(\'\\\l; ; - >80t assemblages vary within a deposit spatially, and (5) it is impossible to
] LS e DR L e confirm most of the older identifications because the ores have been mined,
samples lost, mines covered over by roads, dumps used for road metal, etc.
R R e e W Therefore, the following comments and interpretations should be viewed with
some skepticisme
o e T ER e e e e S R T The most common assemblages are gold, gold-pyrite, gold-pyrite-chalco-
e R et e el pyrite, gold-chalcopyrite, and gold-pyrite-chalcopyrite-galena. Figures 3 and
4 (sheet 1) show the distribution of deposits containing at least pyrite-gold
“- s e e A e and pyrite-gold-copper minerals, and thus represent the more common assem-
i blages in table 2 (sheet 2). Each of the deposits located in these figures
R e (Ml e e may also contain other sulfide minerals, for example, the assemblage may be
CorEEs L n I P e e gold-pyrite—chalcopyrite—galena would be represented in both figures 3 and
4., Other moderately common phases present are arsenopyrite, sphalerite, and
e e L telluride minerals.
Figures 5, 6, (sheet 1) and 7 (sheet 2) illustrate the distribution of
AN St ot PR Lo 1 TSNS o deposits with mineral assemblages containing arsenopyrite and (or) tellurides,
galena, and sphalerite, respectively. A large proportion of the deposits
v Mg L e containing these minerals occur in volcanic rocks of the Paleozoic and Tri-
e e M s R v SRR - assic unit and the adjacent ophiolite to the northwest. As shown by Page,

Blakely, and Cannon (1982), this area also corresponds with a regional
W e e e R positive gravity anomaly which appears to result from a deep-seated, high-
density source and not from rocks exposed at the surfaces. They speculated

L e T L SRR S T that the anomaly represented ultramafic material at depth which may have been
e Sl S ey B o R the source of the gold.
L e e e e DISCUSSION OF GOLD-TO-SILVER RATIOS
R R P pf R T Y e Pt Gold-to-silver ratios were derived from reported assay data on the ore
A e e e R L production or from reported ratios from 120 deposits. The histogram (fig. 8,
sheet 2) shows the frequency distribution of the gold-to-silver ratio which
A L R L e e averages 3.6. Figure 9 (sheet 2) shows the distribution of the gold-to-silver
ratios superimposed over the simplified lithologic-tectonic map. Examination
R A o e e e e ST of the spatial distribution of the ratio of vein deposits suggests that there
may be a local zonal pattern associated with some of the plutons. For ex-
A e e LR VAL ample, the gold-to-silver ratio tends to decrease from the Greyback pluton to
ol e L the east and to decrease from Gold Hill and Jacksonville plutons to the west
(fig. 1, sheet l). However, because of the limited data, any inferred zonal
AR A S R I e A pattern is highly speculative. The massive suifide deposits in the volcanic
i e St L rocks of Jurassic age tend to have high gold-to-silver ratios.
\’\%‘\’5"\2)?\\\’\\3‘/‘ e 1 S P NS o e R e SUMMARY
% GRA:YFA.CK i . O N B ety il St St T Sl e In general, lode gold deposits in the Medford 1° by 2° quadrangle have
IV S et 2 had small amounts of production, are numerous and restricted to particular
'y PLUTON vy oy Sy eI e S R e geologic environments, and have diverse mineralogies. Lode gold deposits of
1 B s v il 11 , * S SR R T R U "vyolcanogenic" or massive sulfide type are restricted to the Jurassic meta-
S ROy - Zletd S volcanic and metasedimentary terranes whereas the vein deposits may occur in
/\’/‘\’/\I‘,\’}" 5 = . g 2 - P e o e e e this 1lithologic-tectonic environment but occur more frequently in the
A Paleozoic and Triassic metavolcanic and metasedimentary terrane and the
B, NS R e T Y serpentinites of the ophiolite that occupy a regional positive gravity
W e R e L e anomaly. Lode gold deposits are almost absent from Jurassic and Cretaceous
sedimentary rocks. Vein deposits in the Western Cascade volcanic rocks are
42°00° & G e i et | e 142000 probably true epithermal vein systems related to Tertiary volcanism.
124°00° ‘ ; 122°00"

Figure 9--Spatial distribution of gold-to-silver ratios in lode gold deposits of the Medford 1°x2° quadrangle. REFERENCES CITED
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