




















































































































were emplaced along shear. zones or whether some of the pods 

may be in depositi~nal contact with the enclosing greenstones 

is unclear. 

Three holes totalling 1,221 feet of diamond drilling 

.tested the down-dip extension of known orebodies and/or for 

the existence of further massive sulfide mineralization. 

Lithologies intercepted in the three holes include massive 

fine-grained flows, flows with conspicuous albite-epidote­

chlorite-quartz mottling, vesicular lavas, brecciated and 

sheared horizons, and thin epiclastic horizons. Mineraliza­

tion encountered in two holes consists of minor amounts of 

chalcopyrite and sphalerite found in thin epiclastic 

horizons within the greenstone flow units. These horizons 

are characterized by shear foliation and commonly contain 

both vesicular and non-vesicular greenstone fragments, 

chert fragments, and occasional mineralized clasts. Chlorite 

minerals and fault gouge occur in the horizons, and it is 

postulated that much shearing and post-mineralization 

movement took place along these zones of less competent 

rocks. The mineralized intercepts probably correspond to 

the down-dip extensions of massive sulfide mineralization 

exposed along shears in the workings. 

Although minor Cu and Zn was intercepted in two of the 

drill holes, the information gained gave little encourage­

ment for further drilling of the prospect. Noranda's option 

on the Oak property was dropped during June, 1978. 
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INTRODUCTION 

During the summer and fall of 1977, Noranda Exploration, 

Inc . . conducted an exploration program at the Oak property 

in the Klamath Mountains region of southwestern Oregon. The 

objective of the program was to test the extent of massive 

sulfide mineralization found on the Oak property. The following 

report summarizes the exploration data, results, and conclusions. 

Location 

The Oak property is located approximately 15 kilometers 

northeast of Grants Pass, Josephine County, Oregon (Figure 1). 

The property encompasses four unpatented, fractional mining 

claims which cover the Oak Mine workings owned by Robert F. 

Barger and Roland Johnson, and twenty-two unpatented mining 

claims covering ground mainly to the east and south of the 

Oak Mine workings owned by Lloyd Frizzel (Figure 3). 

Geologic Setting 

The Oak Mine area has been mapped on a regional scale as 

part of the Triassic Applegate Group (U.S. Geol. Survey Misc. 

Geol. Invest. Map I - 325, Wells and Peck (1961). The Applegate 

Group includes a large area of interbedded meta-volcanic and 

meta - sedimentary rocks , and is one of a series of metamorphic 

belts in the Klamath Mountains of southwestern Oregon having a 
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northeasterly strike and generally dipping steeply to the 

southeast. Areal geologic relationships near the Oak Mine 

are illustrated in Figure 1. 

Exploration History 

Gossans representing the Oak Cu-Zn-Ag mineralization were 

discovered and developed in the early part of the century. 

Intermittent periods of activity subsequently extended the 

upper workings and the main adit and drifts ·to near their present 

extent. Aside from a few tons of gossan which were mined and 

cyanided for gold shortly before World War II, there has been 

no further production from the Oak Mine. 

Between 1965 and 1968, Spalding and Son Lumber Company of 

Grants Pass, Oregon, conducted an underground and surface 

exploration program at the Oak (Frizzel, 1968). Their work 

resulted in 1,097 feet of surface core drilling, some underground 

drilling, IP surveys in the mine area, and further development 

of the existing workings. Approximately 1,500 tons of massive 

sulfides were stockpiled at the main adit portal as a result of 

their work. 

St. Joe Minerals Corporation conducted soils geochemical, 

magnetic, and limited Turam surveys on the Oak property during 

the summer of 1973. After delineating and staking a coincident 

geochem/Turam anomaly approximately one kilometer southeast of 

the Oak workings, St. Joe terminated their option on the claims 

and quit - claimed their new claims to Frizzel and Spalding. 

During the spring of 1975, American Selco optioned Frizzel's 

claims and carried out further work on the property during that 
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summer and fall. Altho~gh they conducted a test mercury survey 

in the vicinity of the Oak workings, most of their work was 

conducted in the vicinity of the Turam/soil anomaly to the 

southeast. Trenching, rock-chip geochem, soil sampling, 

and IP/resistivity surve)Swere done in the vicinity of the soil 

anomaly. Their option on the property was dropped in 1976. 

Noranda's initial interest in the property resulted from 

observation of massive sulfide mineralization on the Oak Mine 

dump during a general reconnaissance of prospects in the area 

in December, 1976. During late June and early July, 1977, 

Noranda entered into option agreements with Frizzel (1332 NW 

Conklin, Grants Pass, Oregon), and with Barger and Johnson 

(Grants Pass, Oregon, and 1146 Rimrock Road, Prineville, Oregon)~ 

owners of claims including and in the vicinity of the Oak 

workings. Regional stream-sediment sampling was conducted in 

the Oak Mine area prior to negotiating an agreement with the 

property owners. 

Regional geologic mapping in the Oak Mine area was con­

ducted July through September, 1977. Detailed mapping and 

rock-chip sampling of the underground workings was also 

completed during this time. Workings, roads, and control 

points in the Oak Mine area were surveyed during the early part 

of September in order to locate drill sites. 

Roads and drill sites were completed during early 

October, and on the 17th of October the first of three holes 

was collared. A total of 1,221 feet of diamond drilling was 

completed before being halted in late November. 
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The compilation of ~he Oak data was completed during the 

m011th of April, 1978. In early June, 1978, Noranda dropped 

their option of the Oak claims. 

Expenditures 

Exploration and capital costs attributed to the Oak (0204) 

project during Noranda's six-month exploration period totaled 

$45,617 (to December 31, 1977) as summarized in Table 1. 

Work at the property during this period included 

drilling a total of 1,221 feet in three surface holes. Ad­

ditional work included surface and underground geologic 

mapping, and geochemical sampling. 
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OAK PROJECT 

TABLE 1 

Expenditures incurred by Noranda Exploration, Inc. 
through December 31, 1977 

Type of Expenditure 

Salaries 

Property Payments 

Taxes 

Core Drilling 

Road and Dri)l Site Preparation 

Surveying 

Assays, Geochemistry 

Miscellaneous;':;': 

Total 

Amount 

$ 10,896.79 

6,500.00 

307.10 

20,979.00 

1,151.00 

755.75 

461.40 

4,565.95 

$ 45,616.99 

**Miscellaneous expenditures include supplies for office 
and field, and transportation. 

-8-



REGIONAL GEOLOGY 

Mapping of the greenstone-gabbro sequence which hosts the 

Oak mineralization was carried out during the summer of 1977. 

Extensive soils, poor outcrop, dense vegetation, and the lack 

of significant marker units made mapping progress extremely 

slow and difficult. An area of approximately 36 square kilometer1 

was mapped, mostly to the north and south of the Oak workings. 

The regional mapping was carried out both to test for further 

possible mineralized horizons in the greenstone-gabbro sequence 

and to better understand the regional setting in order to 

develop geologic models to aid in locating drill targets on 

the Oak claims. 

Figure 2 presents the geology of the area mapped in the 

vicinity of the Oak claims. Mapping indicates the Oak mineral-

ization lies within a series of greenstone-gabbro belts which 

were later intruded by ultramafic and diorite bodies. Only 

minor amounts of sedimentary rocks were found within the 

greenstone belts. 

Greenstones in the area are monotonously similar. Petro­

graphically, the greenstones consist of an epidote-albite-

chlorite assemblage. The only variation in the unit consists 

of occasional recognizable vesicular horizons, some local areas 

of brecciation (flow breccias), and variations in grain size. 

Such variations were not found to be mappable. 
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The presence of occ?sional thin sequences of sedimentary 

rocks within the greenstone flows was noted in several localities. 

Within Section 34 in the Water Branch Creek drainage (see Figure 

2), at least three thin zones of fine-grained sedimentary rocks 

were found. Bedding was only discernible in one of the shale 

units, owing to deep weathering, shearing, metamorphism, and 

generally poor exposure. These units are poorly exposed, and 

are generally traceable for less than a few tens of meters. 

Two zones of hematite-magnetite-rich jaspery chert are 

exposed in the easternmost greenstone belt mapped. Isolated 

outcrops of these units occur in Sections 15 and 22 (Figure 2) 

in the southern extreme of the area mapped. It is likely that 

the isolated outcrops found in Section 22 may represent 

the continuation of the same pair of beds found in Section 15. 

If this is true, the cherty horizons are conformable with the 

regional north-northeasterly trend of the greenstone belts. 

Zones of red jaspery chert are associated with mineralization 

at the Oak, and it is possible that such cherty horizons 

reflect the existence of hydrothermal systems that were 

associated with mafic volcanism. Other silicified zones 

occur east of the Oak workings. These cherty horizons are 

pyritic and have associated base metal values. 

Sedimentary rocks, including _some epiclastic rocks, are 

also well exposed along Jumpoff Joe Creek in Section 3, within 

the eastern greenstone belt and ~ear its contact with younger 

diorite intrusives. Here, differential weathering shows poorly 
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sorted coarse-grained (approaching conglomeratic) elastic roc k s 

with both greenst~ne and gabbro fragments. The rock fragments 

appear identical to, and were probably derived from, greenstones 

and gabbros. 

The locally crosscutting nature of the gabbros indicates 

that these bodies were probably largely intruded into the fine-

grained flows. However, in many cases the gabbros may represent 

locally thicker, and hence more slowly cooled and coarser-

grained flows or portions of flows. The presence of gabbro 

and greenstone fragments within coarse elastics exposed in the 

Jumpoff Joe Creek drainage indicates that the greenstones and 

gabbros were exposed contemporaneously, and suggests that the 

rocks may have been comagmatic. The elongate north-northeasterly 

trend of the gabbroic rocks suggests that some of the gabbros 
1/ 

were intruded as sill-like masses. 

Thin, irregular zones and slices of serpentinite in 

numerous localities intrude both the greenstones and gabbros, 

and locally, intruded near contacts between different lithologic 

units. The serpentinites are generally concordant with regional 

trends and clearly postdate the volcanic-sedimentary rocks of 

the Applegate Group, but predate later intrusions of diorite. 

The only exposures of diorite noted occur in the eastern portions 

of the mapped area (Figure 2). 

The greenstone-gabbro sequence is bounded to the west by 

a series of ultramafic intrusions (Figure 1). The overall 

sequence from west to east conforms to that typical of an 

ophiolite sequence, including ultramafics, gabbros, interlayered 
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gabbros and basalts, and.abundant sedimentary rocks interbedded 

with lavas to the ~ast. South of Grants Pass (Figure 1), .the 

Applegate Group is composed dominantly of mafic lavas and 

fine-grained elastic rocks, and also contains minor carbonate 

and manganese-rich beds. The overall nature of the Applegate 

Group contrasts sharply with rocks typical of continental 

margin (arc-type) volcanism, where lavas are commonly more 

siliceous (andesitic to rhyolitic) in composition, and much of 

the sequence is represented by coarse volcanic-derived elastics 

which were shed from local volcanic highs. The overall 

lithologic sequence at the Oak Mine is similar to those typical 

of ocean-floor tectonic settings. 
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THE GEOLOGY OF THE OAK CLAIMS 

Rock Types 

Knowledge gained from surface mapping in the Oak Mine 

area was extremely limited because of poor exposure (<2%) 

in the area of the claim group. As a result, no detailed 

surface geologic map is presented for the claim area. 

However, geologic data from the underground mapping and 

the surface drill program are presented in Figures 4 and 

8 • 

Mapping of float and the few outcrops found on the 

claim group indicates that, with the exception of the 

western-most portions of the claim group and a thin slice 

of serpentine exposed in the northeastern corner of 

Section 9, the underlying geology consists of macro­

scopically similar, fine-grained greenstones. The only 

distinguishing features found included occasional amygdule­

bearing float and occasional brecciated zones (probable 

flow breccias) within the greenstones. The gabbro body 

shown on the western portion of the claim group (Figure 2) 

is part of a large intrusive body which continues to the 

north and south of the claims. 

The geology of the underground workings is presented 

in Figure 4. With the exception of rocks in the immediate 

vicinity of the mineralized horizon, all rocks underground 
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consist of macroscopically-similar fine-grained greenstones. 

Petrographic exami~ation indicates the only variations in 

the flows consist of zones of vesicularity, zones of shear, 

and variations in grain size. The flows consist of an 

albite-epidote-chlorite assemblage. Vesicles, when present, 

are defined by amygdules which are commonly filled by 

epidote and/or quartz. Although no pillow features were 

observed, it is highly probable that the flows were erupted 

in a submarine environment, and, as pointed out by Moore 

and others (1971), submarine flows do not always form 

pillows. Pillow structures may also have been obliterated 

by the pervasive metamorphism which has affected these rocks. 

Structure 

No structural interpretations or conclusions could be 

made by examination of the limited surface exposures. 

Underground mapping indicated numerous shear zones and 

fractures, with a major zone of shear paralleling the 

drift on both the 100-level and 200-level. A major shear 

zone which strikes northwest and dips steeply to the 

southwest is well defined in the 100-level and can be 

traced over a distance of at least 150 meters in the 

workings (Figure 4). It is along this shear zone that 

several massive sulfide lenses were developed during 

exploration efforts by Frizzel. Generally the shear zone 

is defined by a sheared chloritic horizon, with occasional 

thin zones of fault gouge. Although numerous minor shears 
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are exposed in the underground workings, none were seen that 

definitely post-d~te the major shear. 

Numerous minor shears are also well-defined by chlorite­

rich zones. No regular pattern to these shears was found 

(Figure 4), and their random orientations suggest they may 

have formed due to minor movement along small fractures. 

Minor amounts of disseminated pyrite occur along some of 

the shears, and near the surface, shears are often recog­

nizable by a distinctive zone of iron-staining. Lack of 

marker horizons precludes determination of direction of 

displacement along the known structures. 

Alteration 

Distinctive features related to hydrothermal altera­

tion were not apparent. A possible exception may be the 

chlorite found in rocks near massive sulfide lenses, but 

our work indicates the chloritization is due to post­

mineral shearing and does not reflect the effects of a 

hydrothermal system. There are at least three possible 

explanations for the lack of hydrothermal alteration. They 

are: 1) a distal environment for the sulfide mineraliza­

tion, 2) a displacement (faulting) of the massive sulfide 

bodies from their source area, and 3) obliteration of 

alteration due to pervasive metamorphism. 

Mineralization 

The surface expression of mineralization on the Oak 
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claims consists of several prospect pits and two short 

adits which expo~e thin zones of gossan bounded by fine­

grained greenstones. Available data on the now-caved 

upper workings indicate that the zone of oxidation probably 

extended to a depth of 5-10 meters from the surface, 

although some fresh pyrite was found in two of the prospect 

pits. 

Soil geochemical data from a sampling program conducted 

by St. Joe Minerals in 1973 outlined at least two areas of 

anomalous soils in the Oak claims. Their findings are 

summarized in Figure 3. The soil anomaly outlined by St. 

Joe Minerals to the southeast of the Oak workings is 

anomalous in Cu,but has rather low associated Zn. Examina­

tion of bedrock exposed by American Selco's trenching of 

the anomalous soil zones indicates no gossans exist in the 

area. Disseminated chalcopyrite occurs in fine-grained 

greenstones in the northeastern corner of Section 9, and 

our sampling here and in the vicinity of the trenches 

indicates that the high soil values reflect high backgrounds 

in the greenstones underlying the anomalies. 

work was recommended for this area. 

No further 

The massive sulfide mineralization exposed in the Oak 

workings is well-defined by a north-northwesterly trending 

zone of anomalous Cu and Zn which has a strike length of 

approximately 200 meters and parallels the gossans exposed 

by prospect pits (Figure 3). The presence of anomalous Cu 

and Zn in the soils is consistent with the mineralogy of 
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massive sulfides exposed, in the 100-level. 

At least three small massive sulfide lenses occur on 

the 100-level along a strong, steeply-dipping shear zone 

that strikes approximately N20°W (Figure 4). The podiform 

massive sulfide lenses have dimensions ranging from 5-15 

meters in length, centimeters to over 5 meters in width, 

and 8-30 meters in vertical extent. 

Sulfides are fine-grained (Ll mm diameter) and the 

len~es exhibit fine-scale layering and lamination defined 

by mineralogic and grain-size variation (Figure 5). 

Sphalerite, ch~lcopyrite, and pyrite are the dominant 

minerals, although the presence of tetrahedrite is also 

suggested by assays (Table 2). At least one of the massive 

sulfide pods appears to have a crudely-developed mineralogic 

zonation, with chalcopyrite being more abundant to the west 

and sphalerite being more abundant to the east. The 

mineralization, however, appears to be enclosed within 

sheared wall rocks, and any conventional top-bottom metal 

zonation criterion may not apply. 

Earlier work by Frizzel (1968) indicates that each 

massive sulfide pod contains from 500-2000 tons of ore 

grading about 1.75% Cu, 6% Zn, 2.5 opt Ag, and 0.02 opt Au. 

These results, however, must reflect a substantial amount 

of country rock in the sample, as assays of massive 

mineralization collected from the dump and from the 

massive sulfide bodies underground indicate gr~des from 

10% to over 30% Zn and up to 3.8% Cu (Table 2). 
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OAK PROJECT 

TABLE 2 

Assay and geochem results for selected underground 
chip and channel samples (see Figure 4 for under­
ground sample localities) and mineralized drill 
intercepts. 

Sam:2le # Au Ag Pb Zn 

4126 100-level-Massive 
sulfide stringer Tr 0.10 oz. .012 % 9.7% 

4127 100-level-Channel 
sample across 
mineralized shear 
zone Tr Nil .009 % .64 % 

4128 100-level-Channel 
sample across 
massive sulfide 
lens 0.01 oz. 3. 54 oz . .32% 28.1% 

4132 100-level-Channel 
sample across 
south lens of mas-
sive sulfide Pod 
B 0.02 oz. 1. 98 oz. .03 % 30 . 8% 

4140 100-level-Sample 
of massive sul-
fide-north end 
of Pod C 0.01 oz. 1. 83 oz . .11 % 16.8% 

3061 Massive sulfide 
from dump ~.l ppm 96 ppm .6 3% 36% 
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.16% 

.048% 

3.8% 

2 .1 % 

1. 2% 

1. 3% 



TABLE 2 (Cont'd) 

Assays of Drill Hole Intercepts 

Footage 
Hole # Intercept Assayed Au Ag Pb Zn Cu 

0-1 197' - 202.6' Nil Nil .004% .0 29% .006% 

0-1 349.5' - 354 1 Nil 0.01 oz. .004% .027% .014% 

0-1 403' - 405' Nil 0.02 oz. .012% .13% .013 % 

0-2 265' - 267.5' Nil Nil .003% .047% .008% 

0-2 299' - 301.3' Nil Nil .003% .013% .007% 

0-2 305' - 311. 5 I Nil Nil .004% .017 % .0 06% 
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As suggested by un?erground exposures, the massive 

sulfide lenses are extremely erratic and often pinch out 

in a matter of a few meters. Irregular nature of the 

lenses is at least in part due to segmentation by post­

mineralization movement along the major shear zone and 

subsidiary fractures. Shear and deformational features 

are exhibited in many of the massive sulfide bodies 

(Figure 6), although some of the folds observed may be 

related to soft-sediment deformation (Figure 5). Generally, 

the massive sulfide lenses strike roughly north-south, and 

appear to rake directly down dip. In at least one locality, 

a massive sulfide pod appears to be in depositional contact 

with greenstones to the west. Other massive sulfide bodies 

are entirely surrounded by shears. Small discontinuous 

massive sulfide stringers within the main shear zone 

commonly extend from a few meters to tens of meters from 

some of the larger massive sulfide lenses (Figure 4). 

The presence of cherty material associated with massive 

sulfide mineralization was noted on the dump but is only 

seen in one locality underground (sulfide pod C, Figure 4). 

The occurrence of siliceous ore was also described by 

Frizzel (personal communication) as occurring locally in 

other massive sulfide pods. A separate stockpile of ore, 

mined from the winze which explored the downdip extension 

of pod B (Figure 4), consists predominantly of mineralized 

chert. 
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Figure 5: 

Figure 6: 

Fine scale layering in massive sulfide. Dark layers 
are of fine-grained sphalerite and lighter layers 
consist of pyrite - chalcopyrite. Folding may be due 
either to soft sediment deposition or to shearing. 
(Scale is in centimeters.) 

■ -
CM 

Shear and deformational features in massive 
sulfide. Dark areas are fine-grained 
sphalerite. Lighter areas consist of pyrite­
chalcopyrite. 
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Variable amounts of silica and calcium carbonate occur 

in the zone of sheared chloritic rock along which the massive 

sulfide pods are localized. Locally, the zone contains 

numerous sulfide stringers which are subparallel to the main 

shear zone, and at the south end of the 100-level drift, 

semi-concordant lenses of pyrite-chalcopyrite-sphalerite 

are very abundant. Although the relict features of the 

rocks have been masked by shearing, it is possible that 

such zones may represent elastic horizons within the 

volcanic sequence. If so, the entire shear zone may have 

been localized along a less competent horizon that may 

represent a depositional hiatus between fine-grained basalt 

flows. The sulfides and possibly the cherty and calcareous 

material in this zone may represent the exhalitive processes 

which gave rise to the sulfide bodies. Whether the massive 

sulfide bodies were emplaced along shear zones or whether 

some of the bodies may be in depositional contact with the 

enclosing greenstones is unclear. 
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TARGET EVALUATION 

·Surface and underground mapping, and geochemical and 

geophysical data give little insight as to the location of 

potential targets on the Oak claims. As the main Oak shear 

zone contains all the presently developed massive sulfide 

bodies, it was decided that the best possible exploration 

targets would lie somewhere along the strike of the shear. 

Three drill sites were selected to test the down-dip 

extension of known orebodies and/or for the existence of 

further massive sulfide mineralization. The locations of 

drill holes relative to the 100-level are shown in 

Figure 7. 

Figure 8 summarizes the results of logging for each 

hole. There is extreme difficulty in correlating individual 

units from hole to hole. Despite this, the intersection of 

two mineralized horizons appears in holes 0-1 and 0 - 2; however, 

no definite intersection of the mineralized horizon is found 

in 0-3 (Figure 8). 

Lithologies intercepted in the three holes include 

massive fine-grained flows, flows with conspicuous albite­

epidote - chlorite-quartz mottling, vesicular lavas, 

brecciated and sheared horizons; and epiclastic rocks. 

Although these rock types were observed locally underground, 

they were not as easily distinguishable. 
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Mineralization encountered in holes 0-1 and 0-2 consists 

of minor amounts of chalcopyrite and sphalerite found in thin 

epiclastic horizons within the greenstone flow units. The 

epiclastic rocks contain angular to subrounded clasts that 

range from less than a millimeter to over centimeters in 

diameter. Vesicular and non-vesicular greenstone fragments, 

chert fragments, and occasional mineralized clasts are 

found in these horizons. Commonly, the epiclastic horizons 

are characterized by shear foliation. Chlorite minerals 

and fault gouge occur in the horizons, and it is postulated 

that much shearing and post-mineralization movement took 

place along these zones of less competent rocks. Such a 

hypothesis is in accord with observations of the massive 

sulfide pods and shear zones on the 100 - level. 

Table 2 presents assay results for splits of signifi­

cant intercepts selected for analysis. Although minor Cu 

and Zn is reflected in these results, the information gained 

gives little encouragement for further drilling of the 

prospect. 

The inability to correlate individual units, and even 

packages of lithologies, suggests that the Oak mineralization 

formed in an environment that involved a diverse and complex 

interplay of volcanic and sedimentary processes . Later 

metamorphic and tectonic events further complicate 

understanding the genesis of Oa~ mineralization . The 

variations encountered in the drill holes are not unusual, 

but are to be an expected result of a complex interplay of 

tectonic, volcanic, and sedimentary processes. 
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