






(Mursky, continued, page b)

At the time of Grenville Orogeny which falls within the time interval
of 800 to 1,100 m.y. and a mean age of 955 m.y., uranium mineralization
occupies a time span between 880 and 1,100 m.y. and is exemplified by the
deposits in the Beaverlodge Lake area, Saskatchewan; Great Bear Lake region,
N.W.T.; and Bancroft region, Ontario. The uranium deposits in the Bancroft
area are of similar age as the granitic Intrusions and thus correspond to
950 and 1,070 m.y. interval.

Geochronologic results, and geological data show that Precambrian rocks
in Wisconsin can be grouped into several distinct categories and age patterns:

(1) The 2,500 m.y. and older orthogneisses, paragneisses, and granitic
rocks which occur in the western and northern part of Wisconsin.
The gneiss terraine is composed of several types of migmatic gneisses,
including amphibolite and related mafic rocks, granitic gneisses and
granite, pelitic gneisses and hybrid rocks. The assemblages seem to
correspond to the Kenoran Orogeny in the Superior Structural Province
of the Canadian Shield and coincide with the 2,500 to 2,600 rn.y. old
uranium mineralization in that region.

(2) The 1,850 to 1,900 m.y. old volcanic and plutonic rocks which make up
most of the basement complex of northern and northeastern Wisconsin.
This suite consists of granitic to dioritic plutonic rocks which are
intrusive into a complex of essentially contemporaneous volcanic
rocks. The ages and distribution of these rocks suggest that they
are directly related to Penokean Orogeny (1,850 to 1,900 m.y.) which,
in time, coincides roughly with the Hudsonian Orogeny in Canada and
its period of uranium mineralization (1,920 m.y.) as represented in
the Churchill Structural Province.

(3) The 1,780 to 1,800 m.y. old granitic and rhyolitic rocks which ap-
parently constitute most of the Precambrian terraine in southern
Wisconsin. These rocks consist primarily of rhyolites and granites.
The rhyolitic units occur in southern Wisconsin, as inliers in the
Paleozoic rocks, whereas the granitic rocks extend into central and
northern Wisconsin. These rocks have been subjected to deformation
and low-grade metamorphism which appears to be related to the Penokean
Orogeny. In time, these rocks relate to the Hudsonian Orogeny in
Canada and the 1,780 m.y. uranium mineralization which is represented
by the Beaverlodge area of Saskatchewan.

(4) The 1,500 m.y. old plutonic rocks in central and east-central Wisconsin.
Some of these rocks are composed of quartz monzonite and show a
striking similarity to the typical rapakivi massifs in Scandinavia and
in the Great Bear Lake region of Canada, where the associated uranium
mineralization, and particularly the isotopic data on pitchblende, are
grouped around 1,400 m.y. mark.

It is therefore, quite clear that the considerations of the Precambrian
age patterns in Wisconsin and the periods of uranium mineralization in the
Canadian Shield would suggest abundant reason to investigate Precambrian
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(Mursky, continued, page c)

terrain in Wisconsin for uranium as well as thorium. The most likely types
of deposits In the Precambrian terraine in Wisconsin would be:

(1) deposits associated with igneous rocks.

(2) deposits In clastic sediments in Precambrian basins.

(3) vein and/or replacement deposits near igneous complexes.

(4) pegmatite deposits which would have a genetic relationship to
igneous bodies.
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URANIUM PROVINCES: ENRICHMENT IN GRANITIC ROCKS
AND RELATIONS TO WISCONSIN

Jeffrey K. Greenberg

Wisconsin Geological and Natural History Survey

Most uranium deposits, but particularly granitic igneous ones, are
closely bound by time (geologic history) and space (tectonic setting) into
'provinces". These provinces are proposed as the sites of original uranium
concentration in early but evolved sialic crustal nuclei (shields). No

major uranium deposits are known in rocks older than about 2.8 billion years.
Since early Precambrian time, shield areas have undergone major modification,
particularly along their margins. Throughout thermo—tectonic events (orogeny,
etc.), uranium became mobilized and consequently reworked during each progres-
sively younger event. The enrichment of uranium and its concentration into
deposits is an Important product of the tectonic reworking and chemical dif-
ferentiation of the crust.

The Colorado Front Range and Egyptian Red Sea Hills are two plutonic
uranium provinces. In each case, progressively younger and more alkaline
plutons are enriched in uranium. The Pikes Peak Batholith in Colorado and
the Younger Granites of Egypt as well as highly urariiferous bostonite dikes
in both areas typify these intrusions. The two provinces also possess radio-
genically enriched older "basement" rocks. It can be concluded that an
original uranium concentration in these areas was enhanced through tectonic
and magmatic reworking.

Many of the same rock types and geologic environments which are hosts
for uranium deposits in the Front Range and Red Sea Hills exist in Wisconsin.
However, even under apparently ideal chemical and tectonic conditions, no
major uranium deposits are known in Wisconsin. This absence may be in part
a function of thick glacial blanketing of the bedrock; however, it is most
likely that the early parental crust for what is now Wisconsin did not
provide an abundant source for eventual uranium enrichment. Much of that
enrichment may be present to the north in Canada and west in Wyoming, but it
decreases to the south and east away form the nuclear shield.
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REGIONAL GEOCHEMISTRY AND METALLOGENY,
NORTH SHORE OF LAKE SUPERIOR, ONTARIO

W.B. Coker and J.M. Franklin

Geological Survey of Canada, Ottawa
Ontario, Canada

The Proterozoic and Archean terranes of the northern Lake Superior area
include an exceptional variety of lithologles, with an accompanying array of
mineral deposit types. Regional lake sediment and water surveys were under-
taken to obtain information on the distribution and concentration of selected
elements in lakes lniiiedlately north of Lake Superior.

The principal Archean lithologic domains, with attendant deposit types
and examples are:

1) Supracrustal "greenstone" sequences, with massive sulphide (Manitou-
wadge), gold vein (North Shore Gold) and iron formation (Wawa and
Schreiber areas) types.

2) Felsic intrusions, with Cu-Mo porphyry type occurrences (Priske Twp.
occurrence) and uraniferous pegmatites (Greenwich Lake).

3) Mafic Intrusions, with Cu-Ni (Nicopor) and Zn-Cu (Zenmac) types.

Principal Proterozoic stratigraphic and intrusive units with major
deposit types, and examples, are:

1) Aphebian Gunflint iron formation.

2) Apheblan Rove shale, with Ag veins (Creswel).

3) Helikian Sibley Group red-beds, with Pb-Zn-Ba veins (Dorion) and
U+Cu veins (Greenwich Lake, Little Bear).

4) Heliklan Osler Group volcanics, with native Cu-chalcocite veins and
amygdule fillings.

5) Helikian gabbroic intrusions, including unniineralized Logan diabase
sills, and the Crystal Lake gabbro with Ni—Cu mineralization (Great
Lakes Nickel).

6) Helikian alkalic complex (Port Coldwell) with a magmatic Cu (Ni, Pd,
Pt) zone, Pb-Zn-Ag veins in the metamorphic halo, and U zones near
the northeast contact.

7) Helikian carbonatite ( Prairie Lake) with U, Nb and rare earths.

Trace element patterns in lake sediment and water closely reirect the
chemical characteristics of the major lithologic domains, although glacial
overburden and varying limnologic conditions clearly modify the elemental
distributions. The trace element patterns in the lake sediments and waters
may be divided into three groups:
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(Coker and Franklin, continued, page b)

1) Patterns related to bedrock features, as indicated by our bedrock
trace element data, which have only marginal ore deposit signifi-
cance:

(I) Rove shale is characterized by elevated Zn, Ni, Ag, As and
Hg in lake sediments and F in lake waters. The Ag deposits
are not specifically outlined.

(ii) Port Coidwell Alkalic Complex is reflected by F in lake
waters and by Zn and Ni in lake sediments; Pb in lake sedi-
ments form a halo around the Complex.

(iii) Logan diabase sills are clearly identified by high Cu levels
in lake sediments; Fe ahd Ni levels in the lake sediments
reflect the sills to a lesser degree.

(iv) In the Sibley Group the Kama Hill Formation, and to a lesser
extent the Rossport Formation, are reflected by elevated As
contents in the lake sediments.

(v) Wawa area volcanic and sedimentary strata are reflected by
elevated Ni in lake sediments; elevated Mn, Fe, As, Co and
Pb in lake sediments reflect the major iron formation with-
in this Archean sequence.

2) In addition to the Wawa iron formation, certain deposit types are
more specifically reflected by some of the lake sediment and water
data. For example:

(i) Manitouwadge massive sulphides are reflected by Cu, Zn and
Pb lake sediment data, as expected, although in addition
there is significant F in the lake waters and U in the lake
sediments, possibly reflecting the pegmatites present in
the area.

(ii) Gabbro-hosted zinc deposits at Zenmac are refiected by the
Zn and Co lake sediment data.

(iii) Mo—Cu-bearing felsic intrusions are identified by Mo and Cu
lake sediment data.

(iv) Pb-Zn-Ba veins associated with the Sibley Group and the Port
Coldwell Alkalic Complex are indicated by the Pb and Zn lake
sediment data.

(v) The zones of uraniferous pegmatites north of Dorion, which
are associated with unconformity - related uranium occurrences,
are distinctly outlined by the lake sediment and water U data.

3) Finally, under specific physicochemical-limnological conditions an
individual trace element, or group of trace elements, may be con-
centrated to unexpectedly high levels. The scavenging effect of
both iron and manganese hydroxide precipitates on trace metals
(mainly Zn, Co and Ni) in lakes is evident in this area.
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GEOLOGY OF THE MCCASLIN RANGE, NORTHEASTERN WISCONSIN

Joseph J. Mancuso, R.H. Motten*

Bowling Green University
Bowling Green, Ohio

The McCaslin Range is located in portions of Forest, Oconto, Marinette,
and Langlade Counties in northeastern Wisconsin. It forms a ridge two to five
miles wide extending 25 miles in an east-west direction. The major geologic
units in the area include the Lower Precambrian Waupee volcanics, McCauley
Granite, and Hines Quartz Diorite, and the Middle Precambrian Baldwin Conglomerate,
McCaslin Quartzite, Hager Rhyolite, Belongia Granite and High Falls Granite.

On the McCaslin Range, the Middle Precambrian McCaslin formation consists of
massive red-grey quartzites and quartz-pebble conglomerates similar to those
found in the Elliot Lake—Blind River uranium district in Ontario. It rests
unconformably on Lower Precambrian greenstones, granites, and gneisses.

The dominant structure in the region is the McCaslin Syncline which trends
approximately east—west. It plunges 50 to the west and appears to close to the
east but is disrupted by the intrusive High Falls granite. The northern limb
and nose of the syncline are represented by the McCaslin Range and Thunder
Mountain, respectively, while the southern limb is represented by the Baldwin
Conglomerate which is exposed near the town of Mountain, Wisconsin.

A well-developed metamorphic aureole related to the High Falls granite
intrusion can be traced through progressive metamorphic changes in the Hager,
McCaslin, and Waupee formations. The metamorphic mineral assemblage indicates
a maximum temperature of approximately 700°C adjacent to the granite intrusion
where sillimanite occurs, and grades westward through zones of andalusite and
muscovite down to sericite at the extreme western end of the range.

The lithology and stratigraphic setting of the McCaslin formation on the
McCaslin Range are similar to those of uranium producing basal Proterozoic
sediments in Canada, South Africa, Brazil, and Australia.

Comparisons with known uraniferous conglomerates:

I. Similarities and indications of uranium mineralization:

A. The McCaslin formation occurs immediately above the uncon-
formity at the base of a Middle Proterozoic sequence.

B. The basal member of the formation is a quartz-pebble con-
glomerate which is overlain by a sequence of cross-bedded
and ripple-marked sandstones.

C. A cobble of ore-grade conglomerate was reportedly found in
the drift on McCaslin Mountain. (Wisconsin Geological Survey)

*Kennecott Exploration, Inc., Casper, Wyoming
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(Mancuso and Motten, continued)

D. Anomalous concentrations of uranium were reported by NURE in the
McCaslin area. (NURE Hydrochemical & Stream Sediment Survey, Iron
Mountain Quadrangle; 1978)

II. Apparent dissimilarities:

A. Uraniferous conglomerates in Ontario, Brazil, Australia, and
South Africa are dated at 2150 to 2800 m.y. (Robertson, 1974).
The McCaslin formation is reportedly 1900 m.y. (Van Schmus, 1976).

B. Accessory pyrite is apparently lacking in outcrops of the McCaslin
formation, but is a major accessory in the known deposits.

C. Hematite is a major accessory in the McCaslin formation but is
lacking in the known deposits.
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WISCONSIN :[NTEREST IN RADIOLOGICAL IMPACTS RESULTING FROM
URANIUM EXPLORATION (DRILLING)

Thomas 3. Evans, Jeffrey K. Greenberg, and M.G. Mudrey, Jr.

Wisconsin Geological and Natural History Survey

Recent uranium exploration activity in northeastern and central Wisconsin
has stimulated interest in assessing potential radiological impacts resulting
from drilling into a uranium orebody. In the midst of far-ranging claims of
significantly harmful impacts on one hand and the flat assertions of zero
impact on the other hand, an informal technical working group was formed as
a result of a legislative request in order to determine what facts are known
about the exploration activity. The objectives of the working group have
been to (1) identify existing information on uranium exploration impacts
available in the reliable state, federal, and international literature;
(2) consult state, federal, and international agencies having some exper-
ience with issues surrounding uranium drilling impacts; (3) if possible,
prepare "worst case" estimates of radiological impacts on drillers and ex-
ploration geologists, and (4) investigate the feasibility of low-level
radiation monitoring of uranium drill sites at areas having known uranium
deposits, as well as at proposed uranium exploration sites in Wisconsin.

The report reviews the public policy aspects of investigating potential
radiological impacts of uranium exploration and the general methodology of
the working group's approach to evaluating these potential radiological
impacts. Results to date indicate (1) the literature dealing with radiological
impacts from drilling is limited, (2) interest of local, state, or federal
government agencies in this topic ranges from total indifferences to the
prohibition of drilling activity (moratorium), (3) perceived radiation exposure
to the exploration geologist and driller appears minor at this point, and (4)
monitoring of actual drill sites may prove to be the most direct approach to
resolving the issues surrounding uranium exploration activities. The status
of the informal technical working group's investigations as of early May,
1980 will be presented.
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resolving the issues surrounding uranium exploration activities. The status
of the -informal technical working group's investigations as of early May,
1980 will be presented.
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GEOLOGIC MAPPING IN NORTHEASTERN WISCONSIN: AN UPDATE

B.A. Brown and J.K. Greenberg

Wisconsin Geological and Natural History Survey
Madison, Wisconsin

Continued reconnaissance mapping and a reinterpretation of geophysical
data have signigicantly improved our understanding of the Precambrian geology
of northeastern Wisconsin. The concept of four distinct tectonic regions
separated by three major east to west trending boundary structures has not
changed, however the nature of the boundaries and the rock types present
within the southernmost three regions are now better known as a result of ex-
tended geologic mapping and a new gravity map.

The new gravity data have enabled estimation of the extent of several
known plutons in the central part of the area and suggest the presence of
several granitic and mafic plutons in the southern and western parts of the
sheet. The northern and eastern boundaries of the Wolf River Batholith is
delineated by its gravity signature and recent mapping. The resulting inter-
pretation indicates a sharp contrast between rocks of the Batholith and the
granitic terrane of the Amberg-Athelstane-High Falls area.

The southernmost boundary zone, which follows the Wolf River contact in
the east appears to be a rilajor fault zone in the southwest. This zone trun-
cates northeast trending cataclastic zones known from previous mapping in
Marathon County. The central boundary zone is marked by east-west trending
faults and cataclastic zones in the east, but to the west of the Cavour area
becomes less defined and is characterized by a distinct class of hornblende-
bearing dioritic intrusions, ranging from gabbro to granodiorite. These
rocks crop out in a band for over 100 km from east to west in near proximity
to the central boundary.

Field work in 1980 will concentrate in the unmapped and poorly exposed
northwestern portion of the sheet. A program of test drilling is planned
for problem areas throughout the area, and a geochronological study of
important rock types is now in progress.
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ANALYSIS OF A NEW GRAVITY MAP FOR
THE MERRILL-RHINELANDER AREA, WISCONSIN

C. Patrick Ervin and Kelly Tuftee

Department of Geology
Northern Illinois University

DeKalb, Illinois 60115

The Wisconsin Geological and Natural History Survey and Northern
Illinois University have completed a new gravity map of northeastern Wiscon-
sin. Data east of 89 degrees longitude and in Vilas County were recompiled
from earlier surveys, using the new Geodetic Reference System - 67 formula
and the International Gravity Standardization Net - 71 datum. The remainder
of the map, including Oneida, Lincoln, western Langlade, and northern Marathon
counties, consists of new data on approximately a one-mile grid.

Preliminary Interpretation of the new data suggests that a rather simple,
qualitative analysis is sufficient to delineate the regional variations in
rock type. The gravity data, used in conjunction with the aeromatic data,
are a valuable guide for and constraint on the geologic mapping of the hidden
Precambrian rocks.
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PETROLOGY OF THE BEAR LAKE INTRUSIVE, KEWEENAW PENINSULA, MICHIGAN

Allan Johnson, Institute of Mineral Research
Michigan Technoloqical University, Houghton, Michigan 49931

Boyd Parker, Michigan Geological Survey Division
Department of Natural Resources, Lansing, Michigan 48906

David Snider, Michigan Geological Survey Division
Department of Natural Resources, Lansing, Michigan 48906

Jack Van Alstine, Michigan Geological Survey
DNR, Marquette, Michigan 49855

The Bear Lake intrusive is a nearly circular felsic plug which intrudes
the Upper Keweenawan Freda formation. It is located in the Keweenaw Peninsula
eight miles (13 km) north of Houghton, Michigan.

Earlier work on the Bear Lake intrusive by the Michigan Geological
Survey was part of a larger investigation designed to test a model of
copper mineralization. Basically, the model suggested that the several,
isolated intrusive/extrusive bodies of Keweenawan age in the Keweenaw
Peninsula may be the source for copper sulfide mineralization (Snider and
Parker, 1979). The Bear Lake intrusive appeared to offer an opportunity
to test this model.

Field work by the Michigan Geological Survey in 1978 indicated the
possibility of copper mineralization associated with the Bear Lake intrusive.
Anomalous copper values of 190 ppm in the intrusive, the presence of two
VLF-EM conductors and anomalous copper values in the soil over these con-
ductors supported this hypothesis.

In 1979 the Institute of Mineral Research joined the project. A ver-
tical diamond drill hole was put into the largest conductor. The 208 feet
(63 m) deep hole penetrated 86 feet (26 m) of glacial overburden, 30 feet
(9 m) of highly altered fragmental rocks (volcanoclastic?) and 25 feet (7.6 iii)
of clastic sediments ranging from siltstones to coarse arkoses. The bottom
67 feet (20 m) cored the intrusive which became more coarsely crystalline with
depth. The intrusive has apparently metasomatized and otherwise altered the
overlying sediments. These overlying sediments have not been found in outcrop.

Minor amounts of native copper were present as finely disseminated
grains in quartz veinlets between 162 and 180 feet (49 and 55 m) of depth.

Reference

Snider, D.W., and Parker, B.K. (1979) Geochemical and Geophysical
Anomalies Associated with the Bear Lake Intrusive, Sections 24 and 25, TS6N,
R34W, Houghton County, Michigan, 25th Annual Institute on Lake Superior Geology,
Duluth, MN, May 8-13, Abstract, p. 38.
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THE COSUNA PROJECT - A NEW CORRELATION CHART
FOR THE NORTHERN MID-CONTINENT REGION

G.B. Morey arid D.J. Bergstrom

Minnesota Geological Survey
1633 Eustis Street

St. Paul, Minnesota 55108

Late in 1976, the American Association of Petroleum Geologists initiated
a national project called 'Correlation of Stratigraphic Units of North Americafl
(COSUNA), and soon afterward gained official support in this country from the
United States Geological Survey and numerous other professional socirties. It
is designed to be a project of voluntary effort, and the objectives are (1) to
develop a series of stratigraphic charts correlating rock units of both the
surface and subsurface across geologic provinces of the United States, and
(2) to summarize the thickness and lithology of each lithostratigraphic unit
throughout the geologic column, as well as to identify pertinent paleon-
tological and radiometric data. Although the data base will conform insofar
as possible to the standards set forth in the International Code of Strati-
graphic Nomenclature it will be necessary to include information not formally
specified within the Code to insure as complete a data base as possible for
the entire country.

For the purposes of this project, the United States has been divided
into 20 regions. The Minnesota Geological Survey has volunteered to coor-
dinate the program in the states of Minnesota, Wisconsin, northern Michigan
and eastern South Dakota, which comprise the COSUNA Northern Mid-contintent
Region. The stratigraphic succession in this region is summarized in approx-
imately 40 columns erected to represent major lateral changes in lithology,
structure, and age. This correlation chart, as well as all the other COSUNA
charts, has been constructed following the general format used for the charts
of western Canada (Douglas and others, 1970). The COSUNA charts have a ver-
tical time scale, with the Archean and Proterozoic units chronostratigraphically.
Thus they differ from the correlation charts previously published by the
Geological Society of America in that each column depicts stratigraphic
relationships among rocks of all ages rather than rocks of only one geologic
system.

Because rocks ranaing in age from early Archean (>3,600 m.y.) to
Holocene (<10,000 years) occur in the Northern Mid-continent Region, a mixture
of chronometric and chronostratigraphic criteria of varying degrees of ac-
curacy and precision were used to portray what is a very complex stratigraphic
succession. This has resulted in many stratigraphic and cartographic problems
that have not yet been resolved. Nonetheless, the COSUNA Project Director,
Dr. Orb Childs (University of Arizona), has invited any interested groups
or individuals to participate in the review of the geologic columns in areas
in which they have expertise. Therefore, as part of this review process,
we actively solicit assistance in preparation and evaluation of this chart.
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(Morey and Bergstrom, continued)
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MINERALOGY AND CHEMISTRY OF MIDDLE PRECAMBRIAN (Xg) GRANITIC PLUTONIC
ROCKS FROM NORTHERN WISCONSIN

William L. Petro*

Department of Geology and Geophysics
University of Wisconsin

Madison, Wisconsin 53706

A study of Middle Precambrian igneous intrusive rocks from northern
Wisconsin is in progress to gain further understanding of the Penokean
orogeny. The rocks are separated into two suites by radiometric dating.
Van Schmus (in press) and Sims and Peterman (in press) estimate that the
older (Penokean) suite is 1800-1900 m.y. old. The range of rock types is
granite-granodiorite-tonalite (IUGS classification). The older suite has
been studied in Price, Rusk, and Sawyer counties. The common primary ig-
neous mineral assemblage is quarz + plagioclase + biotite + alkali feldspar
+ hornblende. These rocks appear to be syntectonic. Van Schmus (in press)
estimates that the younger suite is 1765 m.y. old. This suite ranges
from granite to quartz monzonite, and has been studied in Sawyer, Oneida,
and Niarinette counties. The common primary igneous mineral assemblage is
quartz + plagioclase + alkali feldspar + biotite + hornblende. The
younger suite appears to be post-tectonic. From estimates by powder dif-
fraction methods,K-feldspars from both suites appear to be ordered (between
intermediate and maximum microcline). Preliminary results of mineral
chemistry have been obtained by electron microprobe. In the older suite,
biotites have 0.65-0.73 wt.% FeO/FeO+MgO (total iron determined as FeO),
hornblendes have 0.61-0.76 wt.% FeO/FeO+MgO, plagioclases are normally
zoned and have 31-49 mole% An, and alkali feldspars have 87-92 mole% Or.
In the younger suite, plagioclases have 30-36 mole% An, and alkali fel d-
spars have 84-89 mole% Or. Two feldspar geothermometry yields temperatures
of 600-800°C (range for both suites). Major element rock chemistry has
been determined by microprobe analysis of glass beads (sample fused with
flux). Some trace elements have been determined by INAA. Both suites
may have been metamorphosed during a 1600-1650 m.y. old regional metamorphic
event which reset Rb-Sr systematics in east-central Wisconsin and the Fox
River Vally (Van Schmus et al., 1975). Comparison with Mesozoic-Cenozoic
intrusives of known tectonic setting allows inferences to be made about the
tectonic setting in which the Middle Precambrian intrusives were generated.
Chemical data are consistent with (but not criteria for) generation of the
older suite during plate subduction, and generation of the younger suite
related to a subsequent collision event. This seems to be in general agree-
ment with the geologic model presented by Cambray (1978).

* Student paper
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METALLIC MINERALS OF SILVER ISLET, LAKE SUPERIOR

Nancy Scofield

Institute of Mineral Research
Michigan Technological University

Houghton, Michigan 49931

L.L. Babcock

Tucson, Arizona 85711

Silver Islet is locatedin Thunder Bay near the tip of the Sibley peninsula.
Between 1869 and 1922 the Silver Islet vein produced $3,260,000. The general
geology of the island was described by Franklin (1970). The main Silver Islet
vein strikes N35°E, dips 70 to 80 degrees to the east, occupies a fault cutting
the Rove formation and a gabbro dike. It has a maximum width of 20 feet
(7 meters) which narrows to 8 to 10 feet (3 meters) in the dike and 2 to 4
feet (1 meter) in nearby shale, and has been traced to a depth of 1200 feet
(400 meters).

In the present study, the metallic minerals in polished sections from 5
samples (#1-5) from the Silver Islet vein were analyzed by electron microprobe.
The presence of the following previously-reported minerals was confirmed;
galena (gn), sphalerite (sl), chalcopyrite (cp), niccolite (nc), gersdorffite (gf),
and native silver (Ag). In one sample (#3) pink dolomite is cut by a thin (1 mm)
vein of pyrrhotite (po) and pentlandite (pn) which appear to show mutual ex-
solution relationships. Another sample (#5) has safflorite (sf) closely
associated with Fe-gersdorffite (Fe-gf). Gersdorffite in another sample (#1)
is near the Ni end member (Ni—gf). Compositional ranges of major and minor
elements are shown in Table 1.

TABLE I

Ranges of Analyses
(Atomic percent)

P0 pn sf Fe-gf Ni-gf cp nc Ag si gn
Fe9S (Fe,NI)S (Fe, Co)As2 Thi,Co,Fe)AsS CuFeS2 NiAs Ag ZnS PbS

Fe 47 30—33 23-26 24 0.5-2 25 - - 05 -
S 53 50—52 2 32 31—35 51 5-9 - 50-54 13
NI - 14-18 - - 25-30 - 43-47 - 0-0.1 -
Co — - 6-7 8 1-3 - 0.3-4.4 - - -
As - - 66-68 36 33-35 - 4046 - -
Ag - 1-2 - - 0-2 1-2 - 96-98 - -
Cu - - - - - 23 - - -
Zn — - - - — - - - "- -
Pb — - - — - - - - - 87
Sb — — - — - — 0.7-2.9 - - -
Hg - - - - - 24 - -
Cd - - - - - - - - (0.5 -

The paragenesis of these minerals is not simple, but the possibilities are
constrained by the analyzed compositions of the minerals involved.

REFER E N CE

Franklin, J.M., 1970, Metallogeny of the Proterozoic Rocks of the Thunder Bay
District, Ontario; Ph.D. Thesis, Western University, London, Ontario,
pp. 173-175.
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GROUND WATER GEOCHEMISTRY AS AN AID TO GEOLOGIC
MAPPING OF DRIFT-COVERED AREAS: TEST CASES IN WESTERN MINNESOTA

D.L. Southwick and R.S. Lively

Minnesota Geological Survey
St. Paul , Minnesota 55108

Ground water anomaly maps have been used for decades as tools for
mineral exploration. In conjunction with regional geophysical maps and
whatever direct subsurface data are available, maps of geochemical vari-
ations in ground water also appear to be useful for determining structural
and lithologic trends in bed rock beneath glacial drift. Contoured maps
of alkalinity, specific conductivity, dissolved oxygen, and dissolved
radon in ground water can be made at relatively modest cost from data
acquired with portable field equipment. Other geochemical species such
as helium, the metals, and sulfate are useful also, but have the disad-
vantage of requiring laboratory analysis.

Because the complex relationship between ground-water geochemistry
and bed rock involves geologic and hydrologic variables that are difficult
to assess, interpretation of ground-water geochemical maps is rarely
straightforward. Significant poorly known factors in interpretation are
drift thickness, drift composition, and the degree of hydrologic intercon-
nection between drift and bed rock. However, the coincidence in trend
observed in parts of western Minnesota between geochemical anomalies and
geophysical anomalies, and, less commonly, between geochemical anomalies
and mapped geologic contacts strongly suggest bedrock influence on the
hydrogeochemical system. The details of this influence warrant further
investigation and we intend to study the hydrogeochemical interactions
among ground water, bed rock, and drift, especially as they apply to the
distribution of radium and radon. Though many important questions remain,
maps of geochemical variations in ground water have the potential to help
with the vexing problem of mapping bed rock beneath the vast drift-covered
tracts of the southern Lake Superior region.
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Because the complex relationship between ground-water geochemistry
and bed rock involves geologic and hydrologic variables that are difficult
to assess, interpretation of ground-water geochemical maps is rarely
straightforward. Significant poorly known factors in interpretation are
drift thickness, drift composition, and the degree of hydrologic intercon­
nection between drift and bed rock. However, the coincidence in trend
observed in parts of western Minnesota between geochemical anomalies and
geophysical anomalies, and, less commonly, between geochemical anomalies
and mapped geologic contacts strongly suggest bedrock influence on the
hydrogeochemical system. The details of this influence vlarrant further
investigation and we intend to study the hydrogeochemical interactions
among ground water, bed rock, and drift, especially as they apply to the
distribution of radium and radon. Though many important questions remain,
maps of geochemical variations in ground water have the potential to help
with the vexing problem of mapping bed rock beneath the vast drift-covered
tracts of the southern Lake Superior region.
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