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Glossary 

Attribute: Any physical or chemical property of a 
sample; especially refers to the quantitative 
measurements of sample fractions that are listed in 
the database. 

Base of Quaternary Section: The contact, observed 
in drill core, between Quaternary glacial deposits 
and older materials. The older materials were 
commonly sound bedrock or saprolite, but in one 
case (OB-503) was Cretaceous marine marginal 
sands. 

Dispersal Scale: "Dispersal can occur at a variety 
of scales ranging from continental (hundreds of 
kilometres), to regional (hundreds to tens of 
kilometres), to local (less than ten kilometres), to 
small-scale (final stages of mineral exploration in 
the hundreds to tens of metres) (Shilts 1984a) ... 
Other examples of major glacial dispersal patterns 
include those documented by (Coker & DiLabio, 
1988, p. 337) 

Dispersal Train: Debris excavated from a source 
unit by glacial movement is dispersed in a down-ice 
direction to produce a ribbon- or fan-shaped 
dispersal feature. Detectable dispersal trains in till 
have chemical, mineralogical, or other properties 
that stand out in contrast to nearby background 
levels. Shilts (1976) has demonstrated that the 
material being dispersed quickly becomes diluted to 
background levels, following essentially a negative 
exponential decay curve. The concentration of the 
dispersing material is highest near its source, 
declining rapidly ( exponentially) in a down-ice 
direction. Gradients along the lateral edges of 
dispersal trains are often sharp, falling to 
background values much more quickly than in the 
down-ice direction. Tails of dispersal trains are 
typica11y much larger and more dilute than heads. 
It is often the tails that are first recognized during 
till sampling programs. Coker and DiLabio (1988) 
report that dispersal trains of debris related to 
mineralization ( ore boulders, ore-related minerals, 
trace elements, and magnetic or radioactive 
components) may enhance the size of mineral 
exploration targets by several orders of magnitude 
(Fig. 1). 

Geochemical Province: Bolviken and others (1990) 
•describe geochemical provinces as regions ( square 
kilometers to thousands of square kilometers) of 
abnormal spatial distribution of elements or 
combinations of elements. The use of regional 

geochemical surveys to resolve the distribution of 
chemical elements in relation to mineral deposits 
has been used successfully during recent exploration 
in Finland and other areas. A typical Archean gold 
geochemical province might be 75 square kilometers 
or larger in size. All nine existing ore deposits in 
Fennoscandia were found to lie within geochemical 
provinces (op. cit.). Since geochemical provinces 
can be identified earlier in an exploration program 
than metallogenic (metal mineralization) provinces, 
their importance in the early phases of exploration 
is becoming more often recognized (see also Averill, 
1988). 

Keewatin: Keewatin provenance glacial drift is 
named for the Keewatin sector of the late­
Wisconsinan ice sheet, centered near Manitoba, 
Canada. 

Labradorean: Labradorean provenance glacial drift 
is named for the Labradorean sector of the late­
Wisconsinan ice sheet, centered near Labrador, 
Canada. 

Mining camp: A cluster of gold deposits in the 
Superior province bedrock terrane of the Canadian 
Shield. This is described by Colvine and Stewart 
(1984), "Gold mineralization is not uniformly 
distributed along these zones, but is focused in 
individual mining camps up to tens of kilometers 
long and normally less than ten kilometers wide." 
Such a cluster of gold deposits, along with 
associated uneconomic occurrences, are proposed to 
provide sources of gold to the tills. The terms 
mining-camp scale or township-sized are used 
synonymously here to describe an area on the order 
of 100 square kilometers. 

Pathfinder: In geochemical exploration, a relatively 
mobile element that occurs in close association with 
an element or commodity being sought, but can be 
more easily found because it forms a broader halo 
or can be detected more readily by analytical 
methods. A pathfinder serves to lead investigators 
to a deposit of a desired substance. 

Till Composition: "The composition of a till sample 
may be the composite of many overlapping dispersal 
trains. The blending of trains derived from 
different up-ice sources produces the mixed 
lithology that is a normal feature of till. Most of 
the individual dispersal trains are not identifiable, 
however, because they are too small or are 
composed of rocks or minerals that are not 
distinctive." (Coker & DiLabio, 1988, p. 337) 



Executive Summary 

The Archean greenstone belts of northern 
Minnesota are a geologic setting that could contain 
world-class gold camps of >500 tonnes gold. In the 
Baudette area of northern Minnesota, where glacial 
overburden is often more than 30 m (100 ft) thick 
and composed of two or more glacial drift 
sequences, no surface sample media have yet been 
demonstrated to be effective for gold exploration. 
Buried tills are present in the area and could 
provide a prime sampling medium for detecting 
metal-bearing geochemical provinces1, provided that 
the regional stratigraphic framework and regional­
scale chemical-mineralogical background levels of 
the tills are established. The program goal is to 
establish such a framework and background levels 
in order to search for a township-size gold 
geochemical province. 

In this project, we have used rotasonic 
overburden core drilling to collect twenty profiles of 
Baudette area glacial drift, saprolite, and bedrock; 
and have constructed a buried landscape model to 
explain and correlate the stratigraphic units found in 
the cores. We have also analyzed the buried tills in 
order to establish the regional background levels of 
gold grain content, heavy mineral mineralogy­
chemistry, silt-clay chemistry, pebble lithology, 
matrix texture, and assorted physical properties. 
The glacial stratigraphy expertise of the Minnesota 
Geological Survey staff, and the bedrock and heavy 
mineral expertise of the United States Geological 
Survey staff have been of invaluable assistance. 

The drilling results show that the Baudette 
area contains two distinctive landscapes. In the 
eastern portion, beneath the blanket of exotic 
Koochiching drift, a pervasive till sheet (Rainy till) 
exists in contact with saprolite or bedrock in most 
localities. An older Labradorean till2 was found 
beneath the Rainy till in two paleo-topographic 
lows. Deep saprolite profiles exist in shear zones, 
and thinner saprolite sections are preserved on the 
protected flanks off bedrock topographic highs. 
Paleo-drainage is to the northeast toward a paleo­
topographic low that contains an unlithified 
Cretaceous quartz-kaolin sedimentary deposit. The 
western portion of the Baudette area is generally 

1 See glossary. 

2 See glossary. 

more complex, containing older northwestern 
provenance (Keewatin) morainal sediments 
interbedded with the Labradorean drift. The till 
stratigraphy in the western portion is also complex, 
because the Labradorean tills begin to display some 
of the characteristics of the . exotic Keewatin 
sediments they override. Paleo-drainage is to the 
west-northwest. Saprolite is less pervasive in the 
buried bedrock uplands in the western portion of 
the field area. Bedrock was recovered from 
eighteen of the twenty boreholes in the Baudette 
area. Metamorphosed mylonites, felsic-intermediate 
volcanics and intrusives, basalts and gabbros, 
graywackes, massive sulfide, and granitoids were 
recovered for use in U.S. Geological Survey 
CUSMAP mapping of the Roseau 1 x 2 degree map 
sheet. 

• Regional background levels for gold grains, 
pathfinder elements, and pathfmder mineral grains 
are very low compared to other areas of the state. 
Some of the regional background levels increase or 
decrease across the field area, reflecting addition of 
Keewatin sediments in the western portion of the 
Baudette area. Hg in the nonmagnetic heavy 
mineral fraction provides the highest contrast till 
provenance indicator, showing a ten-fold higher 
background level in Keewatin provenance sediments 
than in Labradorean provenance sediments. The 
source and mineralogy of the Hg in the Keewatin 
provenance sediments is not well understood. As, 
N~ Sb, and Sr also show some provenance 
distinctions. K in the silt-clay fraction is partly able 
to discriminate Rainy till from older Labradorean 
tills. A plot of Hg versus K clearly resolves the 
three types of buried till, even to the point of being 
able to distinguish mixing of Keewatin sediments 
into overriding Labradorean tills in the western 
portion of the field area. 

Low level enrichments of gold grains, galena, 
native copper, zinc spinel, scheelite, molybdenite, 
kyanite, and Au, Ag, Hg, Zn, W, Cu, Pb, Ba, Ce, 
Cs, B~ Th, and Ni are present in the tills. Low 
level enrichments of gold grains, gold assays, and 
five pathfmder elements-minerals are observed in 
the Rainy till in the eastern portion of the field 
area, in the vicinity of the Baudette fault system 
(boreholes 502, 503, and 506) and nearby. magnetic 
felsic intrusions. Other notes include low levels of 
gold and zinc spinel in the basal till sample of 
borehole 517, galena in the saprolite of boreholes 
508 and 520, kyanite and bedrock massive sulfide in 
borehole 513, and a kaolin-quartz sand unit in 
borehole 503. The galena appears to have been 
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associated with vein settings. The kyanite may 
represent an unusual or extreme bedrock alteration. 
The barren massive sulfide in the bedrock of 
borehole 513 is predominantly pyrrhotite. The 
kaolin-quartz sand unit (Cretaceous age) leads to 
speculative hypotheses about where the winnowed 
kaolin might have been deposited (see Mineral 
Potential Section). 

A sufficient understanding of the regional 
stratigraphic framework and regional chemical­
mineralogical background levels now exists to 
efficiently test the Baudette area for gold mining­
camp-scale geochemical provinces. Follow up work 
should use rotasonic coring to test selected 
townships of the Baudette area to a sampling 
density of 25 sq; km (four samples per township). 
Gold grains, heavy minerals, and heavy mineral 
assays for gold and other pathfinder elements will 
provide the best indicators of buried mining-camp­
scale mineralization. The heavy minerals provide 
unique tracers that can probably be followed across 
incomplete glacial stratigraphic sections. Silt-clay 
chemistry, texture, pebbles, and physical properties 
can provide additional in-depth information to solve 
local stratigraphic problems that arise. 

Recommendations 

Recommendations are directed at users of the 
data or methods and at future Minerals Division 
programs (Tables la and lb). 

To potential users of the data or methods, 
there is considerable information available at the 
Hibbing office regarding the geochemical database, 
samples, and customized design options. The 
complete dataset is available in an ASCII format on 
31/2" or 51/4" disks. Core samples, heavy mineral 
fractions, or assay subsamples are available for 
observation, education, or assay purposes. The 
authors are available to discuss the many possible 
design options and methodology to use till samples 
at your choice of cost/risk analysis and applied to 
your target area(s) and scale. 

Regarding future programs, the two categories 
of general program direction and specific methods 
are discussed. Regarding direction, infill drilling to 
complete the project goal in the Effie area is 
recommended over the Lake of the Woods area, 
due to a perceived higher gold potential there. 
Since nine case examples of ore deposits occurring 
within geochemical provinces have been cited by 

Bolviken and others (1991), the program goal for 
deep overburden regions in Minnesota should 
remain the search for such geochemical provinces 
(Fig. 2). Background values must be identified to 
define the contrast of a geochemical province, and 
appropriate sample density is also required. Thus, 
infill drilling is a necessity to fulfill the goal. The 
Effie infill drilling can be delimited by the new 
Koochibel MGS bedrock map showing the 
supracrustal rocks, appropriate ore deposit models 
and geological features, and the previous Effie area 
results (Martin and others, 1988). 

Regarding specific methods, only the three 
most important are discussed. First, the drilling 
method should not grind up clasts to create a 
modified matrix composition and, hence, an 
artificial background value. Secondly, less expensive 
overburden core drilling methods should continue to 
be tested. Since development seems to be 
happening at levels from the individual driller to 
manufacturing suppliers on such drill methods and 
equipment, an organized focus group should be 
considered. Thirdly, advanced mineral and chemical 
analysis methods need to be tested, for example, on 
mid-density heavy minerals and for very fine-grained 
gold. The mid-density heavy mineral fractions are 
available as a by-product from the ODM Lab 
separation method, and perhaps contain cheap, 
useful tracers as ore minerals or pathfinders. The 
background value for gold in the fine fraction of till 
has not worked well for application to a 
geochemical province for two reasons--the nugget 
effect and an inadequate detection limit. Research 
in Fmland (Kontas, 1991) permits a new hypothesis 
and subsequent methodology to resolve this 
problem. Gold grains are abraded by quartz grains 
during glacial erosion, transport, deposition, and 
sample screening resulting in a very large 
population of quartz grains having an "abraded or 
atomic" gold coating (op. cit.). Such gold is readily 
extractable by a partial leach (Heikki Niskanen, 
pers. communication) that excludes gold grains or 
nuggets. Such a method should be tested to identify 
a gold geochemical province. 
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Introduction 

Background 

This survey of part of Lake of the Woods 
County (the Baudette area) in northern Minnesota 
represents a westward expansion of the deep­
overburden characterization (glacial till sampling) 
program begun by the Department of Natural 
Resources in 1985. The goals of the program are to 
detect regional-scale anomalies of gold and other 
metals in the glacial overburden, and to develop the 
stratigraphic framework for understanding those 
anomalies. The Baudette area, near Lake of the 
Woods on the Canadian border, is covered by deep 
glacial overburden ( > 100 feet), and is underlain by 
an attractive, but relatively unexplored, gold terrane 
made up of structurally-deformed, volcanic­
associated rocks of the W abigoon granite­
greenstone belt. The deep overburden hides the 
bedrock and hinders mineral potential evaluation of 
state lands. 

Problem Statement 

The granite-greenstone terrane in the Baudette 
area is concealed by deep, unmapped overburden 
which masks the Precambrian bedrock and hinders 
assessment for areas of bedrock mineralization. 

Significance of the Problem 

The State of Minnesota is in global 
competition to attract the private assets used to 
explore for, identify, and develop mineral resources. 
Overburden is considered a hindrance to 
exploration and resource assessment by most 
exploration companies. The State, through 
legislative action, is making a commitment to help 
Minnesota's mineral economy diversify and compete 
on this worldwide basis. Overburden investigations 
are a part of this work. The legislature is 
encouraging regional-scale investigations to 
delineate the geologic framework and mineral 
potential of the state, and is sponsoring charac­
terization studies of industrial mineral commodities, 
and encouraging cooperative and supporting 
research to enhance the value of Minnesota iron ore 

3 See glossary. 

4 See glossary. 

products. The geologic framework investigations 
sponsored by the state are designed to detect 
mining-camp-scale3 areas for exploration investment 
and to delineate geologic features amenable to 
mineralization. The deep-overburden program 
provides a means for detecting areas within the 
state that contain regionally anomalous 
concentrations of gold or other metals. 

While it is true that the overburden in 
Minnesota hides the granite-greenstone terrane and 
does hinder traditional drilling exploration 
programs, it can also provide an exploration media 
for detecting and tracing buried mineralized 
bedrock, if it is properly utilized. In many 
instances, the glacial overburden that hides the 
bedrock terrane also preserves mineralized rock 
fragments that have been excavated and redeposited 
by • glacial activity. The excavated fragments, or 
"dispersal trains"", can exist as property features 
(less than ten square kilometers), township features 
(up to a hundred square kilometers), regional 
features (up to hundreds or thousands of square 
kilometers), or even continental features (tens or 
hundreds of thousands of square kilometers). 
Dispersal trains are generally much larger than the 
bedrock source they are dispersed from, and can 
leave chemical, mineral, textural, electromagnetic, 
or radiometric signatures in the overburden. If 
elevated background levels associated with a mining­
camp can be detected, -then the overburden 
becomes an effective tool for reconnaissance 
evaluation of mineral potential. 

The Department of Natural Resources pursues 
this work of sorting out favorable from unfavorable 
mineral lands because it is charged with managing 
"for the benefit and pleasure of present and future 
generations" the public acreage which includes 
extensive, potentially mineral-rich lands in the 
northern part of the state. Fifty-nine percent of the 
land surface in Lake of the Woods County is 
publicly owned, and the State holds in public trust 
438,600 acres (1983 data). Governmental activities 
in Canada and Minnesota, and the new tectonic 
model for the origin of Canadian shield crust 
segments (Percival and Williams, 1989; Williams, 
1990; Davis and others, 1989) indicate that the 
mineral potential of the W abigoon belt in Lake of 
the Woods County might be worth a closer look. 

Project Scope and Progress 

The objectives of the Baudette area project are 
to establish the regional-scale stratigraphic 
framework and chemical-mineralogical background 

1 



levels of the glacial overburden in the twenty-one 
townships that encompasses most of the Wabigoon 
belt within Lake of the Woods County. The steps 
that must be taken to accomplish these objectives 
are: 

1. Obtain representative samples of glacial 
overburden, saprolite, and solid bedrock from 
the subsurface of the Baudette area. 
(Objective completed November, 1989.) 

2. Descnl,e. measure, and log stratigraphic units 
within the glacial overburden and saprolite 
cores. (Objective completed January, 1990.) 

3. Establish a regional-scale stratigraphy for the 
glacial overburden in the Baudette area, based 
on the cored materials. (Objective completed 
February, 1991.) 

4. Identify chemical, mineralogical, textural, and 
physical properties of the glacial overburden, 
saprolite, and bedrock that may have use in 
resolving the framework stratigraphy and 
bedrock mineralization potential of the 
Baudette area. (Objective completed April, 
1991.) 

5. Summarize any anomalous values that have 
been detected to this point. (Objective 
completed April, 1991.) 

6. Disseminate this information. (Objective 
completed June, 1991.) 

Completion of the project should provide the 
information needed to conduct infill drilling. 

Location, Geological Setting, and 
Exploration History 

Location 

The Baudette area encompasses 21 townships 
(2100 sq. km) west and south of Baudette in the 
southern half of Lake of the Woods County (Map 
1). Highway 71, running south from Baudette, 
forms the eastern edge of the field area. Major 
drainages flow to the northeast, parallel to raised­
beach strandlines of former glacial Lake Agassiz or 
along the periphery of the buried Vermilion 
Moraine ( otherwise known as Beltrami Island). 
These drainage systems join with the Rainy River at 
the northeastern edge of the field area. Roseau 
flowage, on the western edge of the field area, is an 

exception, and flows northwesterly to join the Red 
River of the North. 

Vegetative cover and land utilization reflect the 
permeability and topography of features reworked 
by glacial Lake Agassiz (Map 2). Lowlands are oc­
cupied by poorly-drained organic peatlands and 
black spruce forests. The sandy, narrow, laterally 
continuous raised-beaches contain upland conifers 
and deciduous varieties like aspen and birch. 
Better-drained surfaces in the northern part of the 
field area are utilized for large-scale agricultural 
activities. There are four peatlands of ecologic 
significance that occur . within the Baudette field 
area. Drilling access in the summertime is limited 
by poor drainage and the sparse road network, 
which is confined mostly to the better-drained lands. 

Geological Setting 

A few gross aspects of subsurface geology are 
reflected in surficial landforms, but little is directly 
known of the composition and history of the 
sediments and bedrock buried beneath the most 
recent of the glacial deposits. A partial framework 
can be sketched based on data from the 
surrounding region. The Baudette area is thought 
to primarily contain Pleistocene drift and 
Precambrian (Archean) basement rocks. Marine 
and marine marginal strata of Mesozoic and 
Paleozoic age have been identified west and 
northwest of the field area but have not been 
detected in the Baudette area. Four glacial 
sequences have been identified in the region. 
Beneath the glacial drift are volcanics, sediments, 
and igneous intrusions that record at least one 
episode of regional metamorphism and shearing 
during the Precambrian. The unconformity between 
the Precambrian and Pleistocene units is known to 
have undergone significant weathering at one or 
more times since the early Proterozoic. Figure 3 
summarizes the known events that may have helped 
to concentrate or redistnoute gold and other metals 
in the Baudette area. 

The Baudette area is underlain by a portion of 
the Wabigoon subprovince of the Superior province. 
The Quetico metasedimentary subprovince is 
present at the southern edge of the field area, on 
the south side of the Vermilion fault. Bedrock is 
not exposed anywhere in the Baudette area. 

Day and Klein (1990) and Frey and Venzke 
(1991) describe the structural-stratigraphic fabric of 
the Baudette area as northeast-southwest. Major 

2 



fault systems include the Vermilion, Quetico, 
Baudette, Border, and Fourtown. 

Where exposed in other areas, the Wabigoon 
belt is a typical granite-greenstone terrane made up 
of variably deformed and metamorphosed volcanic 
and sedimentary supracrustals intruded by mafic to 
felsic intrusions (Frey and Venzke, 1991). Mafic to 
felsic cycles of bimodal volcanism and associated 
volcanogenic massive sulfide deposits have been 
recognized in other portions of the W abigoon belt 
(op. cit.). Metamorphism is generally upper 
greenschist to lower amphibolite facies (op. cit.). 

The subsurface portion of the Baudette area is 
penetrated by thirty recorded water wells, by eleven 
scattered scientific drill holes, by twenty deep 
overburden boreholes (present project) and forty­
three bedrock drill holes drilled in search of base 
metals along a laterally extensive conductor, for 
gold near zones of regional structural shear, and for 
gold perhaps associated with chemical sediments. 
Each of the trends follows aeromagnetic anomalies 
identified in the 1960's. Maps 3, 4 and 5a-d 
summarize available geologic information for the 
area. 

Exploration History 

More geological information has become 
available about the character of the Wabigoon 
greenstone belt underlying Lake of the Woods 
County in the past four years than in perhaps the 
previous twenty. The United States Geological 
Survey (USGS), the Minnesota Geological Survey 
(MGS), the Minnesota Department of Natural 
Resources (MnDNR), and the United States Soil 
Conservation Service (SCS) have all been active in 
the area recently, and just across the border the 
Ontario Geological Survey (OGS) has been 
conducting regional-scale geologic mapping and 
geochemical sampling programs. Eight exploration 
leases are currently held in Lake of the Woods 
County, four within the Baudette area. Figure 3 
provides a synopsis of available geologic coverage. 

Historical records indicate that Precambrian 
bedrock exposed along the Rainy River and the 
shores of Lake of the Woods received early 
reconnaissance attention for gold (Winchel, 1899) 
and for uranium (Grout, 1927). Significant 
quantities of neither were located. In the early 
1950's, the area around and east of Baudette was 
reviewed for potential wildcat iron ore occurrences. 
Exploration drilling along aeromagnetic anomalies 

reached as far as western Koochiching County Gust 
east of the Baudette area), tracing an iron 
formation striking southwesterly out of Emo, 
Ontario, but no holes were spud in Lake of the 
Woods County. In the 1960's, aerogeophysical 
surveys were being used to detect base metal 
occurrences in Canada and the U.S., but it was 1969 
before the first exploration drill hole was put down 
on a geophysical anomaly in the Baudette area. 
Between 1969 and 1986, three geophysical 
exploration plays served to generate a total of forty­
three exploration drill holes that in places 
penetrated pyrrhotite, graphite, and iron formation, 
but identified no subeconomic or economic deposits 
of base or precious metals. Governmental work up 
through 1986 produced low resolution aeromagnetic, 
gravity, and interpretive . bedrock maps (Meuschke 
and others, 1957; McGinnis and others, 1973; Sims 
and Ojakangas, 1973) and geologic maps of surface­
subsurface features in Lake of the Woods and 
Koochiching counties (Helgesen and others, 1975; 
Ojakangas and others, 1977; Eng, 1979; Eng, 
unpublished maps; Meyer, unpublished maps). 

Recent activities ( since 1986) in the Baudette 
area have been primarily by governmental agencies. 
The U.S. Geological Survey is completing a 
substantial reconnaissance project over a larger 
region that includes the Baudette area, under the 
Conterminous United States Mineral Resource As­
sessment Program (CUSMAP). Aeromagnetic 
surveying and scientific drilling form the basis for 
this work (Braken & Godson, 1988; Klein and Day, 
1989; Bracken and others, 1991). The USGS has 
also completed a reconnaissance-level geochemical 
survey of B-horizon soils survey in parts of Lake of 
the Woods and Koochiching counties (Clark and 
others, 1990). The B-horizon soil survey detected 
patterns indicative of quartz/chlorite/carbonate 
shear zones were detected south of Baudette. 

The Minnesota Geological Survey has 
completed a scientific drilling program (Mills and 
others, 1987) placing eleven bedrock control points 
in the Baudette area and giving some indication of 
overburden composition. The scientific drilling in 
Lake of the Woods County was conducted to 
support CUSMAP efforts by the USGS. Horton 
and Chandler (1988) have recently assembled an 
update for the gravity data of McGinnis and others 
(1973). 

The Minnesota Department of Natural Resour­
ces is completing two projects, in addition to this 
survey, that are directed at better resolving the 
metallic mineral potential of the Precambrian 
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bedrock in the Baudette area (Frey and Venzke, 
1991; Lawler and Venzke, 1991). Results from two 
previous overburden characterization surveys are 
also available for comparing and evaluating 
Baudette area results. These reports cover the Effie 
and Orr-Littlefork areas located east and south of 
the Baudette area (Martin and others, 1988; Martin 
and others, 1989). 

In other developments, the Ontario Geological 
Survey recently completed a mapping and sampling 
program of overburden overlying a portion of the 
Wabigoon belt just across the Rainy River to the 
north and east of the Baudette area (Bajc and 
others, 1990). Four private mineral exploration 
developments are in progress as a result of that 
work. Subsurface glacial drift investigations have 
also been completed in southeastern Manitoba 
(Teller and Fenton, 1980). Meanwhile, the United 
States Soil Conservation Service is currently working 
on soil survey maps for Lake of the Woods County. 
Unpublished maps are available from the Soil 
Conservation Service5• Fmally, eight exploration 
leases are currently held in Lake of the Woods 
County, four within the Baudette field area. 

Project Design and Methods 

Nine factors influence the design and outcome 
of a deep-overburden survey: drilling pattern, 
borehole density, drilling method, constraints on the 
placement of drill sites, sampling strategy, 
subsampling strategy, analytical methods, strategy 
for data handling {Table 3), and interpretive 
approach. 

Drilling patterns are generally designed as 
grid-based or feature-based arrangements. Grid­
based patterns are used to provide unbiased, model 
unspecific information about subsurface geology. 
Grid patterns work well to eliminate bias, but tend 
to waste important organizational resources because 
most of the critical geology in an area occupies 10% 
or less of the field area. Feature-based drilling, on 
the other hand, can provide a wealth of information 
about specific geologic features. Feature-based 

patterns work well for elucidating the geology of 
features already detected or hypothesized, but they 
do a poor job of resolving geologic features that are 
undetected or unhypothesized in an area. Feature­
based drilling patterns to a large extent eliminate 
the opportunity for chance discovery. Chance 

5 P.O. Box 217, Baudette, MN 56623 

discovery, or serendipity, is too often discounted 
during the design phase of projects, the end result 
being that project work serves merely to retrench 
existing ideas rather than shed light on very 
imperfectly resolved subsurface geology. 

Since Baudette area overburden is largely 
unknown, and the underlying bedrock geology is 
very poorly constrained, a grid base is needed to 
ensure regional, relatively unbiased coverage, and to 
provide maximum opportunity for the chance 
discovery of geologic features not encompassed by 
current models or ideas. However, in order to best 
optimize the overall return of geologic information 
from each drill hole, some component of feature­
based drilling also needs to be incorporated in the 
design so that a few of the geophysically detected, 
untested bedrock features present in the area can 
be evaluated. 

The Baudette area drilling pattern is based on 
a grid of township-sized cells in which individual 
drill holes are constrained within cell boundaries, 
but are sited to test geophysically detected bedrock 
features. This ensures that the regional-scale 
overburden survey design is retained, and that a 
significant number of high quality bedrock control 
points can be placed to assist bedrock mapping 
projects being conducted in the area. Drill sites 
501, 502, 505, 514, 515, 518, 519 and 520 were 
placed to test geophysical bedrock features outlined 
by CUSMAP efforts. 

Borehole density in the Baudette area, like that 
of preceding deep-overburden survey projects in 
Minnesota, is designed as four boreholes per 
township (one borehole per 25 square kilometers), 
dense enough to detect and confirm the presence or 
absence of Archean gold geochemical province sized 
anomalies. The drilling density in the present 
project, which is reconnaissance work for the actual 
survey, is one borehole per 100 square kilometers, 
dense enough to establish the regional-scale 
stratigraphic framework and background levels in 
the area and dense enough to identify prospective 
till sheets, but not dense enough to determine the 
presence or absence of township-sized gold ( or 
other metal) anomalies. 

The rotasonic coring technique was selected 
for its ability to penetrate boulders. and solid 
bedrock, to deliver large diameter undisturbed core 
of unlithified sediments, and to deliver 
uncontaminated sam pies of till, saprolite, and other 
overburden materials. These advantages increase 
the quality of the sampled materials and lend a 
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greater degree of confidence to the results. 

Geological and non-geological criteria 
constrain the placement of borehole sites. 
Geological criteria were: drill sites should be 
located "down ice" from known and inferred zones 
of structural deformation or geologic contact so that 
"down ice" dispersals from these occurrences can be 
intersected, but drill sites should not be located 
where depth to sound bedrock exceeds 300 feet as 
indicated by available drill hole and geophysical data 
(300 feet is the practical depth limit for the 
rotasonic technique). If possible, sites should be 
located to support existing bedrock mapping 
projects. Drill sites should be located to maximize 
the likelyhood that till units will be encountered, 
avoiding, if possible, terminal moraines, eskers, and 
major fluvial/glacio-fluvial deposits. Non-geological 
constraints that influenced drill site placement were: 
first, a limit of one continuous core rotasonic drill 
hole per township with location restricted to land 
parcels containing state-owned surface and mineral 
rights. Drilling sites need summer access and, if 
possible, a minimum of trail/site preparation. 
Logging trail margins, log landings, and natural 
clearings were preferred drilling sites. For safety 
reasons, drill sites should not be placed within 100 
feet of road right-of-ways, power lines, buried 
cables, and pipelines. Drilling sites should also be 
located outside the exclusion areas of designated 
peatlands. Finally, drill sites should be located in 
context of any applicable exploratory boring 
regulations and with approvals of local wildlife 
managers. 

Detailed descriptions of the cored materials 
were used to select intervals of till and saprolite for 
analysis. Since the rotasonic technique yields large 
diameter core (3.7 inches), a high-precision 
sampling strategy can be employed. Ten kilogram 
samples can be collected from intervals as short as 
five feet, still leaving enough core intact for future 
stratigraphic reference. Ten foot samples are ideal. 
Appendix 280-C lists details of the procedures used 
to sample Baudette area core. The sub-sampling 
strategy for Baudette area core samples was to start 
with the analysis of the most direct indicators of 
gold mineralization (gold grain counts and gold 
assays) and work progressively toward more indirect 
mineralization indicators as time permitted. 
Subsampled fractions include gold grains, heavy 
mineral concentrates (mineralogy of the 
nonmagnetic sub-fraction and chemistry of magnetic 
and non-magnetic sub-fractions), silt-clay matrix 
(chemistry), pebbles (lithology), matrix texture 
(sand, silt, and clay), then physical properties 

(magnetic susceptibility, bulk density, pH, etc.) (Fig. 
4). 

The measurements on Baudette area cores 
help to elucidate either the regional background 
levels of mineralization pathfinders or the 
provenance attributes of glacial stratigraphic units. 
Appendix 280-C lists the chemical, mineral, textural, 
and physical properties made on the core samples. 

The strategy for evaluating the approximately 
two-hundred chemical, mineralogical and other 
properties in the data set (Table 3) is to plot all of 
the attnbutes showing precision better than 15%, 
and display the data by location and depth, keyed to 
preliminary stratigraphic assignments. The data are 
evaluated for regional-baseline changes either within 
stratigraphic units or independent of stratigraphic 
units, and are checked for data spikes (anomalies). 
The surviving attributes are then used to re-evaluate 
stratigraphic assignments and make preliminary 
statements about regional glacial stratigraphy and 
background levels of measured attributes. 

Baudette Area Survey Results 

Project work took place during the period July 
1, 1989 to June 30, 1991. Appropriations totaled 
$1%,000, including $134,000 for drill coring and 
sample collection, $32,000 for sample preparation 
and analysis, and $30,000 for field crew expense, 
data analysis, report preparation, technique 
development, and information dissemination. 
Drilling sites were selected and checked in the 
summer of 1989. Coring work commenced in the 
fall of 1989 and was completed before first snowfall. 
Detailed logging and sampling of core was 
completed by spring of 1990, and data collection­
compilation-analysis were wrapped up by spring of 
1991. The data synthesis and report writing 
portions of the project w~re completed by early 
summer, 1991. 

Twenty of the twenty-one sites selected for 
continuous coring were drilled during the fall of 
1989. The remaining, lowest priority drill site, 
which sits atop the Quetico metasedimentary 
Subprovince ( drill site 504), was eliminated from the 
drilling schedule after total budgeted drilling footage 
was reached at the twentieth drill site. Drilled 
depths ranged from 61 feet to 329 feet. Each of the 
drill holes penetrated the entire glacial overburden 
package, which ranged from 54 to 299 feet thick. 
Seventeen drill holes penetrated far enough to 
recover solid bedrock. Overall, core recovery was 
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92%. 

Drilling operations intersected glacial till, 
layers of sand and gravei silt-clay lacustrine 
sediments, saprolite, and solid bedrock. Bedrock 
lithologies recovered include metamorphosed 
Precambrian volcanic, sedimentary, and intrusive 
units. Silt-clay beds were frequently encountered 
between till units in the eastern portion of the field 
area, but sand and gravel were the dominant inter­
till units in the western portion of the field area. 
Paleozoic strata ( dolomite-limestone-chert bedrock) 
were not intersected in any of the 20 boreholes, but 
an unpredicted Cretaceous sedimentary unit was 
penetrated in a paleo-topographic low in the 
northeastern comer of the field area. Saprolite was 
encountered in 14 boreholes. Eleven of the 
saprolite profiles were more than ten feet thick. 

4,247 feet of continuous core were drilled, 
broken to four-foot lengths, boxed, numbered, and 
loaded for transport, logging, and sampling as a 
result of the drilling operations. At the drill core 
library facilities in Hibbing, Mn, cores were 
measured, described, sampled, and archived for 
future reference. Appendix 280-A summarizes drill 
site locations, elevations, drift thickness, saprolite 
thickness, number of feet of solid bedrock drilled, 

•total depth drilled, and overall recovery percentage. 
Appendix280-A also summarizes the number of till, 
non-till, and solid bedrock samples taken from each 
drill core. Descriptions of core (and other 
measured parameters discussed later) are collected 
in Appendix 280-B. 

Stratigraphy and Buried Landscape 

In overview, there are four different glacial 
units named here, with the name only implying 
relative age and continental-scale provenance. Map 
6 summarizes the distribution of glacial drift and 
weathered bedrock encountered in the Baudette 
area, and Map 5a shows the elevation of sound 
bedrock and basal Quaternary contacts. Summary 
maps of the four glacial stratigraphic packages are 
shown in Maps 7 through 10. Starting from the 
surface or youngest, the late-Wisconsinan 
Koochiching lobe deposits overlie the Rainy lobe 
deposits. Beneath them are the pre-late 
Wisconsinan (older) deposits of the Winnipeg lobe 
and the Old Rainy lobe. The pair of Koochiching 
lobe and Rainy lobe ice advances were both 
associated with the late Wisconsinan Laurentide ice 
sheet. The older tills have many similarities to this 
pair of younger tills; hence, the inference of 

repetitions of such pairing for the older till strata. 
However, no means of correlating such older till 
pairs was found. Note the preservation of six older 
tills identified by descriptive logging (Fig. 5). The 
six older tills are not present in any single borehole, 
but evidence from outside the area supports such 
multiple older events. In this regional survey, the 
older till samples of Keewatin provenance are 
hereafter classified as Winnipeg lobe tills--not 
Upper, Middle, or Lower Winnipeg--since so few 
samples of each exist. The same is true for Old 
Rainy lobe till samples. 

A description of each unit and observations on 
variability are presented in the following sections. 
The variability is affected by the pre-glacial 
landscape and the spatial distribution of each 
subsequent glacial unit. 

At least three factors of the pre-glacial 
landscape; the topography, saprolite thickness and 
composition, and bedrock lithology are major 
controls on subsequent till compositions. These 
factors make up the buried landscape, which can be 
reconstructed at a regional scale, primarily from the 
elevation data of preserved pre-glacial materials 
(Fig. 9 and Map Sa and 7-11). Summarizing the 
pre-glacial topography, the sound bedrock surface 
has a regional slope down of > 100 feet from the 
central portion towards Baudette in the northeast. 
Diagonally crossing this and apparently following a 
major bedrock structure is a regional bedrock high 
that appears to be the major control upon glacial 
drift processes. The regional surface topography 
does not directly mimic the bedrock topography 
here. Moving up the stratigraphic column, saprolite 
appears to be regionally preserved off the bedrock 
topographic highs (> 100 ft. drift) and where 
protected from the subsequent erosive Labradorean 
ice advances. Continuing up the column, the total 
glacial drift thickness is similar east to west, but the 
stratigraphy is not (Fig. 5). The late-Wisconsin 
events dominate the column in the eastern portion, 
whereas, both late-Wisconsin and older events are 
preserved in the western portion. This has a 
significant effect upon the till matrix compositions, 
discussed later. The other two factors regarding 
saprolite and bedrock are also described in later 
sections and presented on maps (Maps 6 & 5a). 

Koochiching Lobe Deposits 

Both inside and outside the Baudette area, 
where Koochiching drift makes up the surficial 
deposits in all or part of Koochiching, Lake of the 
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Woods, Beltrami and Itasca counties, it displays 
some common characteristics. The clasts and 
matrix are rich in Paleozoic limestone, dolostone, 
chert, and Cretaceous Pierre shale, clearly of a 
southeastern Manitoba-northwestern North Dakota 
provenance. The matrix becomes progressively 
more silty and clayey to the east, as the till overrode 
its own proglacial lake sediment. Glacial striae and 
clast fabric orientations measured at nearby 
Pinewood, Ontario, yield a flow direction of nearly 
due east. 

The surficial deposits of glacial drift in the 
Baudette area are all made up of Koochiching lobe 
drift (Map 3, Surficial Geology) and Fig. 5; see also 
Martin and others, 1988). These deposits are 
descn"bed in terms of distnbution, flow path 
direction, physical character, internal stratigraphic 
features, and variation in till composition across the 
region. The Koochiching tills have been descn"bed 
elsewhere as poor sample media for geochemical 
prospecting (Martin and others, 1988). Because of 
that and since these deposits are vertically farthest 
removed from bedrock, very few Koochiching till 
samples were analyzed. 

The Koochiching tills were found in 19 of 20 
boreholes, and the till thickness ranged from 11 to 
102 feet. The deposits contain up to three separate 
till beds. The eastern portion of the area has 
consistently thicker Koochiching deposits, 76 to 166 
ft. 

The Koochiching lobe deposits have a complex 
internal stratigraphy. Evidence for three distinct 
phases of the Koochiching lobe are present across 
the northern portion of the study area. The first 
two phases correlate with two Koochiching tills 
separated by lake sediment noted to the east 
(Martin and others, 1988) and southeast (Martin 
and others, 1989). The upper till across northern 
Lake of the Woods County was laid down by the 
last readvance of the Koochiching lobe which 
apparently did not extend much further east. All 
three phases of the lobe were fronted by a large 
glacial lake during both advance and retreat across 
the county. Sediment deposited in the lake here is 
generally coarser than to the east where clay 
dominates the lacustrine sections. Likewise, 
subglacial Koochiching till where composed largely 
of reworked lake sediment in the Lake of the 
Woods area is rich in silt and fine sand, as opposed 
to the very clayey tills found to the east in 
Koochiching County. 

Incorporation of underlying till and lake 

sediment accounts for the large textural variation of 
the Koochiching tills, particularly the till of the first 
phase, which plucked up both lake clay and sandy 
till of the Rainy lobe. Extensive incorporation of 
Rainy lobe sediment by the first advance of the 
Koochiching lobe is thought to account for the 
general lack of Cretaceous shale indicator clasts and 
the lower carbonate content of the lower 
Koochiching till, which was also noted in the Effie 
area (Martin and others, 1989, p. 22). Common to 
abundant shale clasts in till of the second 
Koochiching advance indicate a significant change in 
flow direction from the first; while reduced shale 
and more abundant carbonate in the uppermost till 
indicate a shift back to a more north-of-west source 
for the fmal advance of the Koochiching lobe. The 
upper Koochiching till probably correlates with the 
Falconer Formation of northwestern Minnesota 
(Harris and others, 1974), and the Whitemouth 
Lake Formation of southeastern Manitoba (Teller 
and Fenton, 1980). The lower .two tills of the 
Koochiching lobe probably correlate with the upper 
and lower Red Lake Falls Formation (Minnesota) 
and the Roseau Formation (Manitoba), and the 
Rainy lobe till correlates with the Marcoux 
(Minnesota) and the Senkiw and Whiteshell 
formations (Manitoba). The first and third 
Koochiching lobe advances across Lake of the 
Woods County probably flowed about sixty to 
seventy degrees east of south (with reference to the 
bedrock of southeastern Manitoba; McRitchie, 
1980); whereas, the second advance flowed almost 
due east. The increasing percentage of quartz and 
pisoliths in the very coarse sand fraction from the 
upper to lower Koochiching tills indicates 
progressively more local rock (Precambrian versus 
Paleozoic) down section, which in turn indicates 
progressively more incorporation of Rainy lobe 
sediment. In fact, the bulk of Precambrian clasts 
within Koochiching till in the study area was 
probably derived from Rainy lobe sediment. Thus, 
although usually not the till immediately above 
bedrock, the lower Koochiching till, particularly in 
areas of thin Rainy till over bedrock, should still be 
considered for prospecting purposes. 

Rainy lobe Deposits 

Rainy lobe deposits are very different from 
those of the Koochiching lobe in terms of 
distnbution, flow path direction, physical character, 
variation in till composition across the region, and 
bedded sediment features. The Rainy lobe tills 
have been described elsewhere as good sample 
media for geochemical prospecting" (Martin and 
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others, 1988), and also appear to be in the eastern 
portion of the Baudette area. 

Rainy drift was found in 18 of the 20 
boreholes, but its till is commonly thin, 3 to 42 feet 
thick, averaging 17 ft. (Map 8 isopach). Thick 
sequences of Rainy drift are associated with the 
inferred, buried Vermilion moraine that crosses this 
region (Fig. 7), and associated proglacial lake 
deposits. The lack of Rainy till in OB-512 and 516 
appears to be related to the regional bedrock high. 

Glacial striae north and east of the study area 
(Bajc and Gray, 1987; Fig. 7) indicate a south-south­
westerly (roughly 210• near Pinewood, Ontario, op. 
cit.) flow path for the late Wisconsinan Rainy lobe. 
Variations in striae direction from almost due south 
to seventy degrees west of south may be due to 
local variations in the sub-ice topography, or 
possibly they represent different phases in the ice 
advance. The flow path of the Rainy lobe may have 
been nearly due south as the ice stood at the 
Vermilion moraine, for example, across central 
Lake of the Woods County (Fig. 7); whereas earlier, 
the flowpath would have been more southwesterly 
across the southern part of the county. Not only 
does the underlying bedrock topography control the 
path of flow, it also helps to determine transport 
distance of entrained debris (Clark, 1987). In 
general, subglacial transport carries sediment 
toward topographic lows, and transport distances 
through valleys or bedrock lows are longer than 
across intervening highs. Flowpaths of earlier 
advances of the Rainy lobe can be expected to have 
been similarly altered by the bedrock high in central 
Lake of the Woods County. 

The physical character of the Rainy lobe drift 
is dominated by an abundant assemblage of 
Precambrian rock clasts incorporated during the 
lobes advance across the Canadian Shield. Rainy 
lobe till is gray to greenish gray in its typically 
unoxidized state. The matrix is usually a sandy 
loam with very low carbonate content and low total 
matrix solubility (Appendix J). The matrix heavy 
minerals commonly contain pyrite. The magnetic 
susceptibility seems generally higher for Rainy tills 
than others, probably reflecting the higher content 
of unweathered magnetic pebbles. The true or 
proto-till character is difficult to assign, due to 
variability discussed below. 

The variation in Rainy till composition displays 
regional, local?>, and property-scale trends due to 

at least the two factors of underlying material 
character (see Figs. 8 & 6) and bedrock topography. 
The regional trend is best displayed by increased 
carbonate content in the western portion, where the 
Rainy lobe advanced over Winnipeg lobe deposits. 
The local scale variation is best displayed by the 
increased sound Precambrian bedrock content over 
a local bedrock high (OB-509) or conversely 
increased saprolite content over a local bedrock low 
(OB-506). The property-scale variation is the most 
common type, often occurring at the bottom of the 
till, nearest underlying material, as in OB-501. The 
most significant variation is the regional change that 
affects both the Rainy till clasts and matrix 
composition. 

The Rainy lobe bedded sediment contains two 
widespread features--a marker zone of brown clay 
and thick sequences related to the Vermilion 
moraine. A marker zone of brown to reddish­
brown clay laminae, noted in previous drilling across 
southern Koochiching County and into St. Louis 
County (Martin and others, 1988, 1989), was 
encountered in holes OB-501, OB-502, OB-505, and 
OB-506 in the eastern part of the study area. 
Reddish-brown clay incorporated in basal 
Koochiching lobe till in hole OB-509 was derived 
from this marker bed. These occurrences further 
extend the known boundaries of the proglacial lake 
that fronted the Rainy lobe during its standstill at 
the Vermilion moraine (Fig. 7). The reddish clay 
originated either from a large glacial lake dammed 
by the Superior lobe south of the Mesabi Range, or 
from meltwater issuing from ice at the Highland 
moraine in Lake County (Hobbs and Goebe~ 1982). 
Interbedded calcareous sediments indicate greater 
proximity to the Koochiching lobe in the Lake of 
the Woods end of the lake. Thick sequences of 
bedded sediment present in holes OB-508, OB-515, 
OB-518, and OB-519 were laid down as the Rainy 
lobe retreated to the position of the Vermilion 
moraine. The Rainy till bed within lake sediment in 
hole OB-508 represents a local readvance of the 
Rainy, and it may correlate with a similar sequence 
found in southwestern Koochiching County (Martin 
and others, 1989, p. 22). 

The surface expression--and possibly the 
deposits--of the Vermilion moraine was obliterated 
by the Koochiching lobe and its proglacial lakes 
across Lake of the Woods and northwestern 
Koochiching counties. However, the position of the 
moraine across this area can be approximated (Fig. 
7) by reference to the trend of the moraine in St. 
Louis County and the trend of strings of Rainy lobe 
kames at the surface across northern Koochiching 
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(Horton and others, 1989) and eastern Roseau 
counties, southwestern Ontario (Bajc and Gray, 
1987), and southeastern Manitoba (Nielsen and 
others, 1981). The north thirty degrees west trend 
of the moraine appears to continue from the point 
of burial west of Orr to central Lake of the Woods 
County, where it is thought to bend to the west, and 
then in Roseau County back to the north. The 
bend in Lake of the Woods County is believed 
analogous to that noted in the Effie moraine 
(Martin and others, 1989, p. 23), which was caused 
by a bedrock high in the Deer Lake area. A similar 
bedrock high (Map 5a) is present in Lake of the 
Woods County. During retreat of the Rainy lobe, 
the ice over the bedrock high would have been 
thinner and thus melted back faster. Any 
readvances would also be obstructed by the bedrock 
high. The Effie moraine may coalesce with the 
Vermilion in western Lake of the Woods County, 
forming the western end of the lake bounded by the 
two moraines. 

To summarize, the Rainy lobe tills appear to 
have a major component of sound Precambrian 
bedrock, which is modified by regional ± local ± 
property - scale components. In general, the 
chemistry data strongly supports this observation 
(Fig. 8). 

'Winnipeg Lobe Deposits 

Winnipeg lobe deposits are similar to the Koo­
chiching in terms of continental provenance, but are 
older. The Winnipeg lobe will also be descnoed in 
terms of distribution, internal stratigraphy, flow path 
direction, physical character, variation in 
composition for comparison to the other units. 
These tills vary in usefulness for prospecting from a 
completely exotic composition (518-05) to a useful, 
property-scale composition (518-08). 

Outside the Baudette area, buried Winnipeg 
lobe deposits were identified from cores in southern 
Koochiching and northern Itasca counties (Martin 
and others, 1989). A clayey, carbonate-poor till of 
Keewatin provenance has been recognized in 
northwestern WISconsin (Johnson, 1986), far down 
ice but along a reasonable flow path from Lake of 
the Woods (see carbonate-poor till below). 

The internal stratigraphy of the Winnipeg lobe 
deposits is complex. Glacial sediment from three 
separate advances of the Winnipeg lobe are recog­
nized in the Baudette area (Fig. 5). Till of the 
upper and lower advances, unlike the middle 

advance or Wmnipeg till studied elsewhere in 
Minnesota (Martin and others, 1989; Meyer, 1986), 
has only moderate amounts of carbonate. The high 
clay content of Wmnipeg lobe till is believed due to 
the incorporation of Cretaceous marine and 
nonmarine (reworked saprolite) sediment as the ice 
moved across southeastern Manitoba. Charcoal 
from a sandy silt bed between the upper and middle 
Winnipeg tills yielded a radiocarbon date of greater 
than 40,400 years B.P. No direct proof was 
available to indicate a pre-late Wisconsinan age for 
the upper Winnipeg till; it was simply noted to be 
stratigraphically below sediment from the last Rainy 
lobe advance. 

Till-clast lithology must be used to estimate the 
flow paths for Winnipeg hole advances, because 
related landforms and glacial striae have been 
buried or obliterated. The first and third 
carbonate-poor Winnipeg advances probably had a 
flow path twenty to thirty degrees east of south, 
whereas the second and carbonate-rich advance 
probably flowed about due southeast. 

The physical character of these deposits is 
dominated by the abundant limestone and 
dolostone. Wmnipeg lobe till is typically gray to 
dark gray in contrast to the greenish-gray color of 
Rainy lobe till. The lower Winnipeg till in the study 
area is oxidiz.ed grayish brown in all five holes in 
which it was encountered; this serves as a useful 
marker bed in the subsurface. The matrix is usually 
a silt loam, with much more clay than the Rainy or 
Old Rainy, and with very high matrix solubility 
(Appendix J). The matrix heavy mineral weight is 
significantly lower than the Rainy or Old Rainy. 
Limonite pisoliths are common in the heavy mineral 
fraction of these tills and uncommon in the others. 
Paleozoic pebbles dominate the clasts. There are 
clear trends in the matrix chemistry for this 
stratigraphic unit, such as for Hg, K, Cu, B, & As 
(see Results Chemistry). 

There are definite vanauons in Winnipeg 
deposits, inferred to be from mixing of underlying 
materials (Fig. 8). This is particularly true for the 
oxidiz.ed, lower till. In four of the five holes, this till 
lies directly over saprolite or bedrock, clasts of 
which were clearly incorporated by Winnipeg lobe 
ice. VISual evidence was verified by pebble and 
sand counts (Table 4 & App. M). Similar dilution 
occurs in the middle till in a few cases where it is 
very low in the Quaternary section. 

In summary, the Winnipeg lobe deposits are 
very different from. the Rainy or Old Rainy tills. 
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They are useful as a prospecting media only where 
they occur at the base of the Quaternary section, 
but even then retain an identifiable Winnipeg 
fingerprint. 

Old Rainy Lobe Deposits 

The Old Rainy lobe deposits will also be 
presented in terms of distnbution. The Old Rainy 
lobe deposits distnbution is unusual in terms of its 
elevation and thickness across six boreholes where 
it is preserved (see Map 10). Regarding elevation, 
it occurs in two boreholes in the eastern portion, 
only in topographic lows where the top is below 990 
feet elevation. In contrast, in two boreholes in the 
western portion, it creates a topographic high where 
the top is 1145 feet elevation (OB-520). Moreover, 
it is thicker in the western portion, up to 193 feet 
thick in OB-520. In all of these cases, it is the 
stratigraphically lowest till in the Quaternary 
section. Note that in OB-521, sediment from two 
Old Rainy advances is separated by Winnipeg lobe 
deposits. 

The physical character of the Old Rainy tills is 
dominated by relatively more saprolite, an 
abundance of Precambrian rock clasts, and variable 
Paleozoic carbonate content. Even where rich in 
carbonates, it is distinguished from Winnipeg lobe 
till by its sandy texture, greenish color, and low clay 
mineral content (Table 5, Table 4, App. K & App. 
J). In OB-507, where Rainy lobe till rests on Old 
Rainy till, the Older till is oxidized pale brown in 
color. Without the oxidized zone, the contrast of 
greater compactness, somewhat higher clay content, 
and higher matrix carbonate distinguishes the Older 
till. Many distinctions in element composition, such 
as K, Ti, Na, B, and Hg also are recognized. The 
Old Rainy tills also contain a higher siderite weight 
in the matrix heavy mineral fraction. 

The continental-scale flow paths of Old Rainy 
lobe advances cannot be defined yet by direct 
indicators, so must be inferred on the basis of till 
composition. Based upon gross composition, the 
continental flow paths of the Old Rainy are similar 
to Rainy lobe advances. One difference is the 
higher matrix carbonate content and it suggests two 
hypotheses. One is incorporation of older Keewatin 
tills, the other is a Hudson Bay lowland carbonate 
source for the Old Rainy tills (see Dredge and 
Cowan, 1989). 

To compare the Old Rainy deposits to those 
outside the Baudette . area is difficult, since the 

subsurface record is fragmentary. Correlation 
between holes within this area is not clear-cut, and 
correlation with ~e two advances recognized in the 
Effie area to the southeast (Martin and others, 
1989) is not attempted. Old Rainy till sampled in 
the Effie area averaged more silt, less sand, and a 
little less clay than Old Rainy till sampled in Lake 
of the Woods County (App. J). Assuming much of 
the silt content in Rainy till is rock flour from 
glacial abrasion of crystalline rocks, till from the 
Lake of the Woods area may be derived from a 
rock source slightly more saprolitic than fresh, as 
compared to Old Rainy till in the Effie area. 

In summary with regard to prospecting, the 
Old Rainy lobe till compositions suggest that local 
and property-scale incorporation of underlying 
saprolite and bedrock commonly occurs. Moreover, 
the generally depleted values of many elements in 
saprolite offers good geochemical contrast. 

Saprolite Deposits 

Saprolite deposits are very different from 
glacial drift deposits in terms of distribution, 
physical character and variation. Because of its 
wide distribution in the Baudette area and the 
pathfinder element accumulations, it has good 
potential as a prospecting media (Dacosta and 
others, 1991). 

Fourteen holes in the Baudette area contained 
saprolite, with the thickest section of 124 ft in drill 
hole 508, and the thinnest section in drill hole 512 
containing 2 ft. A few holes contained 1-2 ft. 
sections of reworked saprolite and a thicker section 
of Cretaceous sand in drill hole 503 at the 
saprolite/drift interface. Kaolinitic saprolite was 
encountered in six drill holes: 501, 503, 506, 507, 
508, and 520. Most drill holes contained varying 
thicknesses of chloritic saprolite except for drill hole 
519 which contained only grus. Drill holes 505 and 
511 contained grus directly above bedrock. 

A hypothetical weathering profile is made up 
of lateritic duracrust, reworked saprolite, kaolinitic 
saprolite, and chloritic saprolite (Smith, 1987; 
Parham, 1970) (see Fig. 9). In the Baudette area, 
the lateritic duraaust was not encountered in our 
boreholes. Reworked saprolite typically occurs in 
the first few feet of the saprolite, it is characterized 
by disturbed structures and the presence of foreign 
rounded pebbles and sand. In drill hole 503, there 
is a 58 foot section of Cretaceous sand (reworked 
saprolite). This sand is 99% angular quartz grains 
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that range from fine to coarse grained. This unit is 
also reported by the OGS across the border in 
Ontario (Bajc, 1989). Kaolinitic saprolite is 
characterized by light greenish gray to white color, 
high kaolinite content and has a low bulk density. 
Chloritic saprolite is characterized by a darker 
greenish gray color, high chlorite content and a 
higher bulk density than kaolinitic saprolite. Grus 
is less weathered and more dense than saprolite; it 
is characterized by grainy texture caused by the 
breakdown of bonds between individual mineral 
grains (Appendices 280-B&K). All saprolite 
samples measured have high pH values (Appendix 
280-K). 

Bedrock type has some control over saprolite 
variation. It appears that the ferromagnesian 
mineral content of the protolith controls the 
kaolinite:smectite ratio, with more kaolin over 
feldspar rich protoliths (Appendix 280-0). 

Gold Grain Counts 

The median gold grain count for Baudette area 
tills is zero gold grains per 10 kg sample. Five 
boreholes in the eastern portion of the field area 
show elevated gold grain values in the Rainy till. In 
three of these boreholes the gold grain counts are 
anomalous compared to the regional median value 
(Table 5). The gold grain values fall off to 
background levels beyond drill hole 502 ( see map in 
Appendix 280-E). With the regional-scale drilling 
density used in the current project, the data are 
inadequate to isolate a unique township source, but 

• they are adequate to determine a regional trend for 
the gold grain dispersal, pointing to a regional 
source area in the vicinity of the newly recognized 
Baudette fault system, or in the vicinity of the 
magnetic felsic intrusions ( magnetite tonalites? 
based on pebbles) located near the Baudette fault 
system. Till in drill holes 517 and 520 also display 
weak gold grain anomalies. Saprolite in the 
Baudette area does not display elevated gold grain 
counts for any of the samples analyzed. 

The gold grain counts for all of the Baudette 
area samples are listed by sample number in 
Appendix 280-F, and are listed with gold assay 
information in Appendix 280-P. 

Heavy Mineral Mineralogy 

Heavy minerals provide a second means of 
detecting and tracing glacial dispersal of gold and 

other metals. Fifty-seven of the 103 Baudette area 
till samples were selected for intensive mineralogical 
examination. The samples selected exhibited 
anomalous or unusual assay results that suggest the 
presence of distinctive heavy mineral varieties. All 
of the 103 heavy mineral samples were eventually 
checked for siderite and limonite pisolith content in 
order to test the stratigraphic utility of those 
minerals. 

Before making the mineralogy examinations, 
the nonmagnetic fraction of the Heavy Mineral 
Concentrates (tim.HMC) obtained from the 
processing laboratory (the 1/4 split not sent for 
assay) was further refined at the heavy mineral 
facilities of the U.S. Geological Survey in Denver, 
Colorado. The further processing yielded nmHMC­
C3 (very nonmagnetic) and nmHMC-C2 
(paramagnetic) sub-fractions. The intensive grain 
mineralogy work was done on the C3 sub-fraction. 
Siderite and limonite pisolith contents were visually 
estimated in the C2 sub-fraction (Fig. 10). 

Gold, galena, molybdenite, native copper, 
scheelite, corundum, kyanite, and gahnite (zinc 
spinel) appear to be distinctive mineral varieties in 
the C3 fraction of Baudette area tills. The limonite 
pisoliths appear to be prevalent in Keewatin 
provenance deposits (W"mnipeg tills). The siderite 
content is not stratigraphically controlled, but 
appears to correlate with saprolite incorporation 
into the tills. 

Some of the more interesting pathfinder 
mineral varieties identified during examination 
include blue-gray scaly and/or hexagonal flakes of 
molybdenite (boreholes SU and 505), native copper 
(seven boreholes in the eastern half of the field 
area, and in one large clear quartz cobble in 
borehole 503), and chalcopyrite (boreholes 502 and 
520). Scheelite is present in many of the boreholes, 
with zero to five grains noted per borehole. Light 
blue corundum was noted in boreholes 507, 509, 
517, and 521. Specimens of the corundum are being 
evaluated to test for possible gem quality. Gahnite, 
the zinc spine!, was identified in the basal (Old 
Rainy) till sample in borehole 517. The gahnite 
occurrence is coincident with the weak gold grain 
and scheelite anomaly also present in the basal till 
in 517 (Todd, 1991). SEM-EDS analysis of 
individual grains by Hanna Research Labs 
confirmed the identities of galena, chalcopyrite, 
corundum, arsenopyrite, and gahnite. 

Heavy mineral examination results are 
summarized by sample number in Appendix 280-L. 
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Remarks from the initial heavy mineral 
examinations at the J>rocessing laboratory ar.e listed 
in Appendix 280-P. 

Heavy Mineral Chemistry 

Assay results for the nonmagnetic (nmHMC) 
and magnetic (magHMC) fractions of heavy mineral 
concentrates ( > 3.3 specific gravity) exln'bit four 
types of variation: some display invariant 
(unresolvable?) regional baselines, some exln'bit 
sloping regional baselines, some display distinct 
stratigraphic signatures superposed on either 
invariant or sloping regional baselines, and some 
assayed elements show distinct enrichments or 
anomalous values in particular samples. F'ip. 11 
and 12 illustrate how these types of variation appear 
on graphic plots. By way of example, mercury (F'ig. 
llc) exlu'bits a sloping regional° baseline that is 
independent of stratigraphy, displays a diagnostic 
stratigraphic signature, and shows some anomalous 
values. 

Eleven nmHMC assayed elements show 
regional baseline changes that are independent of 
stratigraphy. Eight of these elements show rei!onal 
increase to the west-northwest. They are: Ag,• As, 
Cr, Hg, Lu•, Zr, Fe, and Mn. The other three 
elements show a regional decrease to the west­
northwest. They are: Sr, Ca, and P. The regional 
baseline for one magHMC element, Pb, decreases 
to the west-northwest. 

Mercury is the most diagnostic stratigraphic 
tracer in the nmHMC dataset. It displays up to a 
ten-fold higher concentration in the northwestern 
provenance W'mnipeg tills than in the northeastern 
provenance Rainy and Old Rainy tills. The contrast 
is sufficient to resolve till contamination of the 
Rainy and Old Rainy tills where they have 
overridden W'mnipeg sediments. As, N~ Sb•, and Sr 
also exhibit some stratigraphic distinction, but with 
less resolution. Regional baselines and stratigraphic 
variations found in the heavy mineral assay results 
are summarized in Table 2. 

Samples that show distinct enrichment or 
anomalous values are scattered throughout the 
analytical results. Rainy till, Old Rainy till, and 
saprolite display coincident subregional-scale 
enrichments and anomalies. Rainy till in boreholes 
503 and 514 shows coincident enrichment. Borehole 
503 shows enrichment or anomaly in Au•, Ba, and 
Sr, and high Hg in the Cretaceous sediment. 
Borehole 514 shows enrichment or anomaly in B~ 

Cu, Hg, Rb•, and Th compared to regional 
background levels. The elevated Cu assays in the 
Rainy Till correlate well with native copper 
observations in the heavy minerals, but the elevated 
Cu values in borehole 521 do not match any 
observed native copper grains. Boi-ehole 502 shows 
elevated Ag and Pb values in the magHMC fraction. 
Borehole 509 shows a W anomaly (244 ppm) in the 
nmHMC of Rainy till. The saprolite overlying the 
massive sulfide in borehole 513 shows enriched 
values for Co, Cu, Mn, N'i, Ti and Zn•. Siderite 
content (up to 95%) in the samples probably dilutes 
the actual concentrations of many of the nmHMC 
assay results, making them only enriched, rather 
than anomalous. 

Gold assays match predicted gold assay values 
that were based on the observed gold grains. Only 
four samples are discrepant: 501, 503, 515, and 520 
Rainy or Old Rainy tills. Saprolite in 507 and 508 
shows higher gold assay than the gold grain counts 
predicted. These samples likely contain gold in a 
very fine-grained form. 

The most pronounced enrichment of multiple 
elements occurs in the basal fifty feet of Old Rainy 
sand/till in borehole 520 and in the underlying 
saprolite in 520. The till and saprolite each show 
multiple enrichments, some up to 20x above 
regional till baselines, but the elements enriched 
differ. The nmHMC mineralogy shows fairly 
abundant (30 grains) galena in the saprolite in 520. 
Distinctly elevated trace element values in the 
saprolite include Ag•, Ba, Bi, Ce, Cu, Eu•, Ga•, La, 
Pb, Sm, Tb•, and Y. Elevated element levels in the 
till and sand of 520 include: Ce, Cr, Cs-, Ga•, Ht, 
La, Rb•, Sn, Ta•, Tb•, Th, U, and Yb. Only Ga, 
La, and Tb are enriched or anomalous in both the 
till and the saprolite. 

Tables 6 & 7 summarizes the distribution of 
detected enrichments or anomalies in the heavy 
mineral assays. Appendix 280-G and Appendix 280-
H list samples and assay results for the nonmagnetic 
and magnetic heavy mineral concentrate fractions. 
Regiq_nal median values, calculated for each 
stratigraphic unit and further divided by eastern 
portion versus western portion, are shown in Table 
8. 

Silt-Clay Chemistry 

The silt and clay fractions of drift samples can 

• Precision for this element exceeds 20%. 
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also be used to detect and trace glacial dispersal of 
gold and other metals, particularly the less-resistant 
mineral species, metals adsorbed onto clays during 
oxidation or weathering activity, and very fine­
grained fragments of mineralized rock. The silt-clay 
assay results for Baudette area samples display 
many of the same patterns exhibited by the 
nmHMC and magHMC. 

Twelve elements in the silt-clay fraction show 
regional baseline variation. As, Sb-, z/, and Ca 
increase in amount in the western portion of the 
field area. Cr, Cu, V, Al, Fe, K, Na, and P 
decrease· in abundance in the western portion of the 
field area. S~ of the twelve elements are rock­
forming major elements. Aluminum, potassium, 
and sodium show regional baseline changes in the 
silt-clay assays that are not reflected in the heavy 
mineral assay data. K and Ti display some 
stratigraphic variation, discriminating between Rainy 
and Old Rainy tills, probably reflecting a larger 
saprolite content incorporated into the Old Rainy 
till. 

Several silt-clay fraction samples show enriched 
or anomalous values. Many of the silt-clay enriched 
values are coincident with nmHMC enriched values. 
The Labradorean tills in borehole 507, both the 
Rainy and the Old Rainy, are enriched in Ag0 

• 

High Au values in the silt-clay fraction are confined 
entirely to the Rainy till, with Au data spikes 
showing up in boreholes 503, 506, 509, 514, and 515. 
Saprolite in borehole 520 contains elevated assay 
values for many of the same elements that were 
enriched in the nmHMC fraction: Ag•, As, Be, Ce, 
Co, Ga, La, Nb, Pb, Sb0, W, and Y. Some of the 
elevated values are enriched more than lOx over the 
regional background. Saprolite sections in 
boreholes 505 and 506 are also enriched in a 
number of elements, including Sr, Sc, Rb, N"i, Ga, 
Au, Y, and Zn. The enrichment in Zn in the silt­
clay fraction is much less prominent than in the 
nmHMC fraction. 

Table 2 summarizes the characteristics assayed 
in the silt-clay fraction and displays the regional 
baseline changes or stratigraphic differences found. 
Table 6 lists silt-clay fraction assay results that have 
anomalous values compared to regional baselines. 
Silt-clay fraction assay results are listed in Appendix 
280-G, along with the nmHMC assay results. 
Regional median values, listed by stratigraphic unit 
and further divided into eastern portion versus 
western portion are shown in Table 8. 

Pebbles 

The lithologies of pebble clasts in tills give 
some opportunity to trace regional bedrock 
lithologies and provide some correlation of elevated 
chemical baseline levels to regional bedrock sources. 
In the 9.4 cm diameter rotasonic core, the larger 
pebble clasts are difficult to evaluate because they 
undergo mechanical abrasion and fracturing during 
the coring operation and are more likely to display 
sampling errors due to till heterogeneity. Smaller 
clasts provide more consistent indications of 
regional trends. The largest pebble class in the 
rotasonic core to yield reliable results is the 1/4 -
3/8" (0.64 - 0.95 cm) size class. Appendix 280-M 
shows how limestone-dolomite-chert, coarse grained 
granitoid, and supracrustal pebble clasts are 
distributed by size in the 103 Baudette area till 
samples. 

Limestone-dolomite-chert is present in the 
western portion of the field area, and displays a 
regional baseline pattern of increasing carbonate­
chert toward the northwestern edge of the field area 
(Fig. 13). The carbonate-chert appears to be exotic 
since no drilling in the Baudette area has penetrated 
carbonate-chert strata. In the eastern portion of the 
field area, little or no carbonate-chert is present in 
the tills. In the western portion of the field area all 
of the tills contain some carbonate-chert. The 
regional increase in limestone-dolomite-chert in the 
western tills (up to 45% in Rainy/Old Rainy tills) 
reflects both the transport of carbonate-chert into 
the Baudette area (in the case of the Winnipeg 
tills), and the incorporation of Winnipeg provenance 
glacial sediments into the overriding Rainy and Old 
Rainy tills (Dahl and Cartwright, 1990). Granitoid 
content in the pebble samples mimics the 
carbonate-chert pattern, but is difficult to resolve 
because of dilution effects caused by granitoid 
content in the Labradorean tills. 

Pebble counts of the 1/4 - 3/8" supracrustal 
pebbles (Appendix 280-N) show that graywacke 
displays regional variation similar to the carbonate­
chert and granitoid of the Winnipeg tills, increasing 
in abundance to. the northwest. Amphibolitic 
pebbles in the Rainy till deaease to the west. Sub 
-regional elevated values include mafic plutonic and 
magnetic pebbles (50%) in the basal till sample of 
borehole 515, felsic-intermediate hypabyssal pebbles 
in the basal till sample of borehole 513, sulfide the 
basal till sample of borehole 511, fme-grained 

• Precision for this element exceeds 20%. 
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grains in metasediments in the Old Rainy till in 
boreholes 517 and 520. The supracrustal pebbles do 
not show distinct associations with underlying 
bedrock. 

Magnetic tonalite clasts noted in boreholes 502, 
505, 506, and 508 correlate well with the gold grain 
dispersal trend and the magnetic susceptibility of 
Rainy till. That clast type may be useful as a 
subregional lithologic tracer. 

Physical Properties 

Bulk density increases downhole in most of the 
saprolite and bedrock profiles. Bulk density 
readings for 9 of the 13 boreholes measured show 
an increase in density down the hole.. Six selected 
till samples range from 1.5 to 2.3 g/cm3. Forty 
saprolite samples range from 1.5 to 2.3 g/cm3, and 
six bedrock and weathered bedrock samples range 
from 2.0 to 28 g/cm3. Appendix 280-K lists results 
for individual samples. 

Forty-eight saprolite samples from 14 
boreholes were measured for pH. All of the 
boreholes had high pH readings. pH measurements 
ranged from 5.7 to 9.8. Results for individual 
samples are listed in Appendix 280-K. 

Mean magnetic susceptibility of sampled 
intervals shows an area of Rainy till with elevated 
magnetic susceptibility levels. These elevated levels 
are five to ten times higher than the magnetic 
susceptibilities of Rainy till in other parts of the 
field area. The elevated Rainy till values are found 
in boreholes 502, 505, 506, and 508. 

Till compactness, in the recovered rotasonic 
core, does not appear to be diagnostic of 
stratigraphic types. Most of the till samples are 
moderately compact to compact. A few of the Old 
Rainy and Winnipeg tills are very compact. 

Maxtrix Texture 

On average, Winnipeg tills are less sandy than 
Old Rainy and Rainy tills. Old Rainy is slightly 
more silty than Rainy till in selected boreholes. The 
difference is not diagnostic for Winnipeg, Rainy, 
and Old Rainy tills because the ranges overlap 
significantly. Borehole 517 shows the best 
resolution of stratigraphy, separating Keewatin 
provenance from Labradorean provenance units. 

Bedrock and Saprolite Results 

Bedrock profiles recovered during coring 
operations were described petrologically and 
petrographically by T. Klein of the U.S. Geological 
Survey in Reston, Virginia (Klein, 1991). F'tfteen 
bedrock samples selected from 14 boreholes were 
analyzed for major elements, and ten saprolite and 
bedrock samples were analyzed for trace elements. 
Frey and Venzske, 1991 describe in detail the 
analytical results for a great many more bedrock 
samples. These results can be compared to the 
analysis results listed in Appendix 280-1. 
Descriptions of the bedrock profiles are listed by 
borehole in Appendix 280-B. These analyses 
provide some basis for evaluating the regional 
influence of major rock types (see for instance the 
semi-massive sulfide and overlying saprolite in 
borehole 513; mylonites in boreholes 503,506,517, 
521); graywacke in boreholes 512; gabbro in 
borehole 509; basalt in borehole 514; and syenite in 
borehole 502). 

Seven boreholes contain bedrock analyses 
worthy of review. The highest bedrock gold assay, 
30 ppb, occurs in association with B~ 11 ppm, in a 
barren semi-massive sulfide (17.9% S) in OB-513. 
Borehole OB-503, a mylonite near the Baudette 
fault, contains the highest B, 222 ppm, and Hg, 18 
ppb, and calcite metasomatism. Borehole 517, a 
mafic mylonite, contains 11.5% MgO, 239 ppm Ni, 
and 567 ppm Cr and could have been a komatiitic 
basalt protolith. Borehole 521, a mylonite with 
locally present mafic volcanic breccia clasts, appears 
to be enriched in K20, 5.55%, and depleted in 
NA20, 0.43%. Borehole 501, a weathered quartz 
monzonite contains the highest Zn, 989 ppm. 
Borehole 519, a hornblende tonalite, contains the 
highest Cu, 447 ppm. Three of the above 
observations are corroborated by other drill core 
from this area (see Frey and Venzke, 1991): 1) an 
apparent Au with Bi association; 2) the presence of 
komatiites is confirmed in the western portion of 
the area; and 3) elevated Cu and Zn values in 
tonalite-monzonite intrusives. 

Significant new data on saprolite composition 
has been obtained for the Baudette area In 
addition to the ten saprolite samples analyzed on a 
bulk sample basis, 15 other saprolite intervals were 
analyzed using the same geochemical fractions as 
for the till. samples. A summary of those results 
follows. 

In the Baudette area, the common minerals 
found in the saprolite include: quartz, kaolinite, 
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muscovite, siderite, and varying amounts of illite and 
smectite. Saprolite mineralogy is generally 
characterized by quartz, kaolinite, muscovite, and 
chlorite (Davy and El-Ansary, 1986). Oriented clay 
XRD results show relative amounts of kaolinite, 
chlorite, illite, and smectite from six selected 
Baudette area saprolite samples (Appendix 280-0). 

Saprolite samples contain a surprising range of 
weight, 8 g/l0kg to 410 g/l0kg, of heavy minerals. 
Native copper, galena, zircon, corundum, siderite, 
rutile, ilmenite, garnet, and quartz seem to be fairly 
resistant to weathering processes. They remain in 
considerable numbers in saprolite heavy mineral 
samples. Siderite, which is ubiquitous in the 
saprolite, contributes very high weights to some 
heavy mineral concentrates. Pyrite, scheelite, 
epidote, pyroxene, and amphibole are moderately 
resistant, and chalcopyrite and sphene are fairly 
nonresistant to weathering processes. 

Five drill holes contain pathfinder minerals in 
the saprolite including: galena, gold, corundum, 
native copper, and scheelite. Drill holes 508 and 
520 contain considerable amounts of galena. Thirty 
grains were counted in drill hole 520 and ten grains 
were counted in drill hole 508. Galena grains are in 
cube and cube-like forms and range from <.l mm 
to 1 mm. Drill holes 503 and 507 each contain one 
gold grain in the saprolite. Corundum is identified 
(SEM/EDS) in the saprolite in drill hole 501. Four 
grains of corundum are also found in the saprolite 
in drill hole 507. One grain of native copper is 
found in the saprolite in drill hole 508, and scheelite 
is identified in the saprolite in drill holes 501 and 
503. 

Magnetite is destroyed during the weathering 
process that forms saprolite. Both the low magnetic 
susceptibility readings (see App. B) and low weight 
recovery of magnetic fraction ( see App. J) verify 
this. However, before complete destruction of a 
magnetic grain occurs, the outer rim of hydrous iron 
oxides accumulates available Cu, Pb, Zn, Co, MgO, 
V, MgO, V, Mn, Cr, or TiO2. Thus, the weathering 
process has an effect on concentration and depletion 
of elements even in the magnetic fraction. 

Saprolite samples contain elevated MgO (3x 
median), Co (9x median), Cr (3x median), Cu (17x 
median), Pb (3x median), and Zn (6x median) in 
this fraction (see Table 7). Note the high Cu in 
drill hole 520 and the high Zn in drill hole 507. 
The saprolite samples contain a very small weight of 
magnetic fraction material, but that fraction can 
scavenge available metals cations. 

Nonmagnetic heavy mineral concentrate and 
silt/clay analysis for saprolite samples are listed in 
Appendix 280-G and show significant enrichment in 
certain elements. Elements which are enriched by 
::t: 3x median in the nmHMC fraction of the 
saprolite over bedrock include: Ba, Ce, Co, Cu, K, 
Mn, Ni, Pb, Ti, V, W, Y, and. Zn. Elements 
enriched by ::t: 3x median in the -2 um fraction of 
the saprolite include: Ag, Ce, Co, Mn, Nb, Pb, V, 
Y, and Zn. 

In summary, this new saprolite composition 
data combined with the saprolite stratigraphy results 
(see Stratigraphy and Buried Landscape) will permit 
more confident evaluation of this ample media in 
future geochemical prospecting. 

Summary of Results 

In sum, many patterns are evident in the 
observations regarding the stratigraphic units and 
regional variation (Table 10). Superimposed upon 
these patterns are the proposed anomalous values 
that could relate to mineralization. 

Within the stratigraphic units, four factors 
related to till composition are observed. The 
factors include: 1) the presence of tills deposited by 
subglacial vs. supraglacial processes; 2) the presence 
of head vs. tail of dispersal trains; 3) the 
incorporation of underlying material into till; and 4) 
the characteristic content of certain elements (Hg, 
K, B, As, Ca, Na, or P) in each stratigraphic unit. 
Regarding regional variation, basically a regional 
slope east to west, three factors are noted. They 
include high exotic carbonate clast content and high 
matrix carbonate content in the west, and variation 
in 11 elements in the matrix clay fraction. Of those 
11 elements, only Ca is higher in the west. 

Numerous anomalous geochemical (3xmedian) 
values have been pointed out within the separate 
sample fractions of tills. They are listed in Table 9 
and on map in App. E. Briefly summarizing prior 
to interpretation: 
1) low, but anomalous, levels of gold with 

pathfinders are found in OB-503, 506, 509, 514, 
and 517; 

2) potential pathfinders are found in OB-505 
(molybdenite, Zn, Ni), 512 (molybdenite), and 
513 (kyanite ); 

3) low, but anomalous, levels of gold without 
pathfinders are found in OB-502, 515, 518, 519, 
520, and 521; and 

4) anomalous native copper grain counts are 
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reported for OB-508, 514, and 511. 

Moreover, a few pathfinder mineral occurrences 
were found in place in saprolite or bedrock: 

5) low level Au and Bi occur in OB-513; and 
6) potential pathfinders occur in OB-501 (Zn), 

503 (scheelite, Hg, & B), 508 (galena and 
native copper), and 520 (galena and Cu). 

Discussion 

Geochemical Province 

The model most significant to this project 
involves a geochemical province6. The geochemical 
province concept is fundamental to the design of 
this survey. The total dispersal could create a 
geochemical province in the overburden if the 
country rock contains abnormal abundances of gold 
along one large source zone or many small 
dispersed zones. It is appropriate here to note the 
conclusions of Bolviken and others (1990) (Fig. 2). 
"At this stage, three empirical facts appear to be 
established: 

1) Geochemical provinces can be disclosed not 
only through analysis of certain grain-size 
fractions of overburden material, but also 
through analysis of water (Bolviken and others, 
1990b), heavy mineral fractions and organic 
samples. 

2) Both ore and non-ore elements produce 
geochemical provinces that possibly are 
associated with ore mineralization. 

3) The determination of total contents of 
elements is not always the best procedure for 
outlining an interesting geochemical province. 
Acid-extractable elements are often more 
indicative.• 

It is suggested here that a gold geochemical 
province of roughly 75 square kilometers has been 
identified about 40 kilometers east of Baudette by 
an Ontario Geological Survey glacial drift 
geochemistry project (Bajc, 1988). Two additional 
gold geochemical provinces appear in Thorleifson 
and Kristjansson, 1988, in the Beardmore­
Geraldton, Ontario, area. These above three 
interpretations are based upon gold grain counts 
and assays from tills. Two ~old(?) geochemical 
provinces of 89 km2 and 77 km have recently been 

6 See glossary 

reported in northeastern Minnesota (Alminas and 
others, 1991). These gold enrichments are reported 
from A-horizon soils developed on glacial deposits. 
All of these occurrences are in Archean Superior 
Province bedrock terrane, similar to Baudette area 
bedrock. Examples of other probable geochemical 
provinces across the Canadian shield, as defined by 
gold grain counts in till, are presented by Averill 
(1988). 

Using these gold geochemical provinces as a 
model for similar Archean terranes in Minnesota, a 
minimum sample pattern for recognition of a gold 
geochemical province can be established. A gold 
province is likely to be 75 km2 in area or larger, and 
associated with a major structure, hydrothermal 
system, or stratigraphy. This size province could be 
identified by a borehole density of 1 per 25 km2• 
Coincident pathfinder anomalies in multiple forms, 
in elements, sample fractions, samples, or 
stratigraphic units would increase the significance of 
the occurrence. Furthermore, anomalies in either 
a dispersal train head (threshold of lOx median or 
10 gold grains) or a tail (threshold of 3x median or 
3 gold grains here) should be considered. A 
successful identification of a gold province is 
unlikely at a drilling density of greater than 25 km2, 

that is, prior to the infill drilling. 

Saprolite, Glacial Stratigraphy, and Buried Landscape 

Before this survey, little was known about the 
saprolite in the Baudette area. Descriptive logging, 
heavy mineral mineralogy, clay mineralogy, and 
chemistry are providing a better understanding. 

Fig. 9 shows the generalized stratigraphy within 
the saprolite in the Baudette area. Reworked 
saprolite, kaolinitic saprolite, chloritic saprolite, and 
grus are present, though not in every drill hole. In 
most profiles, the upper portion of the saprolite 
section has been removed probably by glacial 
erosion. In other cases, the entire saprolite profile 
has been removed. 

The Cretaceous sand (reworked saprolite) 
found in drill hole 503 is unlilce other sediments 
found in the Baudette area. This 54 foot section of 
unlithified, angular quartz sand and kaolin has not 
been reported in Minnesota before. It may be an 
important aquifer near Baudette. The same kind of 
unit is reported by the Ontario Geological Survey in 
a borehole sited about five kilometers to the 
northeast of Baudette. Palynology results on their 
samples give a Cretaceous age (Zippi and Bajc, 
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1990). 

Grus is present in three drill holes in the 
Baudette area, 505, 511, and 519. Grus is slightly 
weathered granitic rock. Only the bonds between 
individual mineral grains in a granite have broken 
down, thus leaving a disintegrated rock (see App. 
280-B). 

Resistant and secondary economic minerals are 
present in the saprolite. Galena, gold, corundum, 
and native copper are all found in the saprolite in 
the Baudette area (see App. 280-L). These can be 
useful tracers to bedrock mineralization. Botryodal 
siderite in saprolite is also useful. This same 
siderite is found in the tills above the saprolite, 
providing a measure of the amount of incorporation 
of saprolite into till (see App. 280-J). 

Bedrock type seems to control clay mineral 
content in the overlying saprolite. Granitoids 
produce saprolite with high kaolinite content. 
Ferromagnesian-rich bedrock units produce 
saprolite with high chlorite content (see App. 280-0 
& B). 

The magnetic and nonmagnetic HMC fractions 
of the saprolite are enriched in certain elements. 
Assemblages of these enriched elements may permit 
the tracing of till sources and may be useful for 
prospecting directly in the saprolite. 

Identification of stratigraphic units from 
core samples is best done by an experienced glacial 
geologist using key matrix chemistry data. The 
most important stratigraphic assignment of 
Keewatin vs. Labradorean provenance can be 
confidently defined using matrix chemistry data. 
Even with such data, the stratigraphy in OB-521, 
which provides the only evidence for the 5th and 6th 
older till units here, is ambiguous due to conflicting 
data in one or two samples. Mixing has been 
demonstrated, at both the regional- and small-scale, 
to alter the typical stratigraphic composition of tills. 
Such mixing may be the cause of the problem in 
OB-521. A less important distinction, that of 
younger vs. Older Labradorean tills, can also usually 
be resolved by matrix chemistry. 

Critical review of this new body of information 
on stratigraphy should be encouraged. 

1 A designation of upper, middle, or lower is listed 
for every Wmnipeg till sample, as interpreted by 
Gary Meyer, and is available from the DNR project 
file. 

Additional or alternative inexpensive stratigraphic 
identification tools (see Table 10) should be sought. 
The descriptive logs supported by the matrix 
chemistry 

and pebble counts yield strong characterizations, 
however, the interpretation of the causative glacial 
processes needs additional work. 

On a more detailed note, there are perhaps 
three Winnipeg lobe ice advances represented 
within the stratigraphy here7. Limonite pisolites are 
present in most, but not all, Winnipeg till samples. 
Unusual element variation, such as in OB-517 for 
Ce, Zn, and Zr (see App. G), are observed within 
the Winnipeg tills. Such fingerprints may be useful 
enough to correlate internal Winnipeg till units and 
the link between the pisoliths and composition 
might be better resolved. 

Accurate knowledge of glacial stratigraphy 
improves the ability to trace bedrock sources within 
a geochemical province, and also improves the 
effectiveness of geophysical conductivity surveys. A 
brief digression from our regional survey discussion 
is appropriate here. Most important to prospecting 
is the ability to find a buried geochemical anomaly 
and to be able to trace it. This requires a 
pathfmder, a unique tracer, an estimate of flow path 
direction and transport distance. Property-scale 
flow paths can be readily measured in the future 
under two conditions: 1) first a tracer element, 
mineral, or pebble is identified and 2) closely­
spaced drilling. Examples from outside this area 
suggest that property-scale flow paths will vary 
significantly across the region. Pertinent examples 
of transport distance should be sought from the 
Labradorean till data of Bajc (1988) from 40 
kilometers to the east. Since we cannot reliably 
predict a specific flow path direction at a site, or the 
presence of the best till overlying bedrock, we 
present tools and methods to use the available 
samples to the maximum extent possible. Some 
geophysical surveys are degraded by the presence of 
conductive clays. The bedded sediments, including 
clays, described in the logs (App. B) and 
summarized in Maps 7-11, should be considered for 
this problem, as well as the clays· present in the 
saprolite. 

Based upon the till geochemical patterns de­
scribed in the summary of results, a working 
hypothesis for •unmixing• the till compositions was 
developed. The hypothesis, presented in Table 11, 
is that each stratigraphic unit has a fundamental 
composition, that can be modified by one or more 
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factors. When modified, the composition may be 
significantly different. The three first-order 
modifying factors are basal ice mechanics and 
velocity, buried topography, and underlying 
materials. The presence of exotic carbonate, 
Winnipeg lobe deposits, as the underlying materials 
in the western portion of the Baudette area is 
suggested to cause the dramatic regional variation 
of 11 elements in the Labradorean tills. Such a 
hypothesis ties together the observations from the 
individual datasets, and explains the x-y plots by 
stratigraphic units. Such x-y plots have a cluster or 
central tendency with outliers when modified by the 
above factors (F°Igs. 12a-c). 

In summary, it is suggested that glacial till 
composition on a regional scale has been defmed by 
many attributes, resulting in a Western vs. Eastern 
portion. The buried landscape and underlying 
materials were major controls. The dilution effect 
caused by the incorporation of exotic carbonate 
materials of Keewatin provenance is proposed to 
create the observed dramatic regional variation. In 
a broader perspective, the interpretation of the 
anomalous values in this dataset would be improved 
by better recognition of two factors. One is the 
recognition of the head vs. tail of a dispersal train. 
The second is the mixing caused by different 
dispersal scales8. The effect of both factors is to 
change the appropriate background value to apply 
an anomaly threshold value. 

The reconstruction of the Baudette area buried 
landscape is appropriate to understanding the total 
geochemical dispersal here. That total dispersal is 
proposed to be the sum of glacial processes plus 
laterite processes. The observed regional till 
variations of Western vs. Eastern portion, and 
smaller scale variations, are attributed to the 
influence of the buried landscape. These topics are 
briefly summarized and a proposed landscape 
description is presented. 

First, the laterite concentration of supergene 
enrichment is inferred to create short transport, tens 
to a thousand meters (Dacosta and others, 1991). 
Different profiles develop under various elevation 
and slope conditions (Smith, 1987). Preservation of 
the saprolite is probably a complex function of 
protection from erosive Labradorean ice advances. 
In summary, the possible supergene enrichment due 
to laterite processes is attractive in terms of both a 
higher grader ore, such as at Ladysmith, W°JSconsin, 

8 See glossary 

and a larger target. 

Secondly, glacial dispersal is regionally affected 
by the bedrock topography in the central part of the 
area, judging by the distnoution of Wmnipeg tills 
(Western portion) and the Rainy lobe post-glacial 
lake sediments (southeastern portion). The result 
is a major landscape boundary, as evidenced by till 
compositions. Thus, the two major compositional 
controls on till are the substrate and the buried 
topography in the up-ice direction, which in 
combination are referred to simply as the buried 
landscape. 

Regarding glacial dispersal on smaller scales, 
it is inferred to be hundreds to thousands of meters 
in the head and kilometers in the tail of specific 
dispersal trains in this area. That conclusion is 
based upon the many different single-lithology 
dominated, or head of dispersal trains observed at 
the base of our boreholes spaced six miles apart. 
The third dimension, height above the Quaternary 
base, offers for a regional survey useful samples of 
mixed lithologies, or tails of dispersal trains, 
probably with transport of a mile or more. For 
example, seven of the samples on the summary 
pathfmder map are not the bottom till samples, vs. 
three that are. Two additional cases, which do not 
contain pathfinders, should be noted here. In 
sample 515--01, the very high siderite content (App. 
F) suggests that much saprolite has been 
incorporate into this till which is 70 ft. above the 
base of the Quaternary. They serve to point with 
caution to the use of pebble counts as a means to 
characterize a till sample in an area with saprolite. 
That is, the saprolite may dominate the matrix 
composition, yet not be reflected in the pebble 
counts. 

Regarding the multiple glacial advances, each 
could erode and incorporate more of an ore-bearing 
source and/or the previous dispersal train deposits. 
In the latter case, the younger till deposits could 
have an unusual mixed lithology composition and a 
dispersed, diluted anomaly. The multiple glacial 
dispersal increases the chances of success for this 
regional survey by broadening and homogenizing 
the geochemical province. 

The buried landscape can be described using 
data from various sources, such as previous drilling 
data, structures inf erred from aeromagnetic data, 
and nearby terranes not deeply buried ( e.g. Echo 
Lake Quadrangle, St. Louis County). The results 
are presented in a regional scale (F°Ig. 6, schematic, 
and Map 5a, elevation map), and a local scale can 
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be hypothesized. The bedrock surface may be 
described as gently-sloped, low relief tablelands, cut 
sharply by high relief, angular valleys controlled by 
bedrock structural or lithological features. In 
T157N-R34W, near the Vermilion fault system, 
occurs the greatest known (200 ft.) bedrock relief in 
the Baudette area, in contrast to the 100 ft. of relief 
associated with the local-scale topographic highs. 
The paleo drainage was probably controlled by 
bedrock features. The saprolite is much thicker in 
the valleys, due to both deeper weathering and 
better preservation. The buried landscape probably 
has the most readily observed impact upon 
property-scale dispersal. 

Concluding on a practical level, the regional 
buried landscape also affects drilling depth, hence 
cost, and sample type (preferred tills--1..abradorean 
rather than Keewatin) for the bottom of the 
Quaternary section and till composition. 

The interpretation of this data remains a 
subjective and evolving process. The goal of this 
section has been to highlight significant observed 
factors and provide a springboard for further 
progress. This dataset is of a three-dimensional 
nature, and steps need to be attempted to handle 
and present the data in 3D. The ability to generate 
specific computerized maps, such as for 
stratigraphic unit distribution and geochemical 
values as proportional dot sizes, would be an 
improvement. 

Mineral Potential 

The design criteria for identifying a 
geochemical gold province ( see Geochemical 
Province) suggest infill drilling is required to define 
one. However, it is possible at this time to review 
the observed pathfinders (map in Appen. E), 
especially the combinations, and within the new 
regional bedrock setting, discuss speculative 
resources here, plausible geochemical provinces, and 
also small-scale features. 

The combination of pathfinders in boreholes 
502, 503, 506, and 507, combined with the inferred 
bedrock setting, suggest that a gold province be 
sought here. The Baudette fault deforms the 
lithologies in 503 and 506 (Maps 12a & 12b). The 
magnetic pebbles in till overlying the syenite in 502, 
60 ft. of glacial deposits with high magnetic 
susceptibility and the shape of the aeromagnetic 
feature, suggest an intrusive tonalite body. Such an 
intrusive may fit the description of an oxidized felsic 
magma (Hattori, 1987) for a source of gold-bearing 

fluids. The magnetite has an unusual Pb + Ag 
content, perhaps analogous to the Ag-bearing 
magnetite found at Kirkland Lake, Ontario (Lee, 
1963). In OB-503, the combination of the small 
individual values of gold grains, fine fraction gold 
assay, scheelite, Ba, Hg, Mo, and Se raises the 
rating. Borehole OB-506 contains the best 
combined gold values of all holes, with five gold 
grains and an anomalous fine-grained gold assay 
(see columnar log, sample 506-01) only 5 feet above 
a saprolite that had an anomalous fine-grained gold 
assay and high copper. The bedrock in OB-506 also 
has quartz + calcite veins, but the whole rock assay 
was only 10 ppb gold. The saprolite in OB-507 
contains gold in the mnHMC and a till sample has 
anomalous (4) gold grains. This site is located on 
a proposed fault, which intersects the Baudette fault 
(see Spector in Lawler and Venzke, 1991). In 
conclusion, none of these four sites offers a direct 
target, but in combination they offer an appropriate 
setting for gold. Moreover, previous work by the 
U.S.G.S. (Clarke, 1990) points to anomalous soils 
geochemistry in this vicinity. 

A geochemical copper province should be 
considered in future evaluations. The observed 
native copper grains (App. 0) do not seem to be in 
a pattern, but they are suggested to be secondary 
weathering products and create a nugget problem. 
Other data (Frey and Venzke, 1991) from bedrock 
cores here support the suggestion of elevated 
copper values in this area. 

The multi-element pathfinders in boreholeOB-
514 and a location near the Quetico fault are 
evidence for gold potential there. The coincident 
anomalies of fine fraction Au with Hg and Cu and 
depleted B in 514-02 are attractive, since this 
sample is interpreted as the tail of a dispersal train. 
That conclusion, supporting a source to the NE in 
the granitoids, is based upon the high granitoid 
pebble content, relatively high Th value, lack of 
saprolite component indicators in this till, and a 
large difference in composition from underlying 
basaltic saprolite. 

Galena was found in the heavy minerals from 
saprolite in OB-520 and OB-508. In OB-520, it 
occurs with elevated copper, silver, cerium, europi­
um, gallium, lanthanum, and depleted arsenic, thori­
um, and titanium in our deepest borehole at 310-
320 ft. The elevated values in till are not the same 
elements as found in the underlying saprolite. No 
sound bedrock was reached in this hole, so the 
protolith is uncertain. In OB-508, the galena was 
found in the heavy minerals from saprolite and 
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associated with native copper, anomalous silver, 
minor gold, bismuth, and manganese and depleted 
thorium, titanium, and uranium. A very thick 
saprolite, 128 ft., overlies a metagraywacke here. 
The site is near a splay of the Vermilion fault, and 
centimeter scale mylonitized shear bands are 
observed in the bedrock. Neither of these two 
occurrences seem related to chemical sediments. 
The poSSI"bility of galena forming from a secondary 
process is poSSI"ble, yet the other anomalous 
elements support these as real occurrences. Lead 
and silver are reported from two occurrences in the 
Kenora district (Blackburn and others, 1989) and 
should be reviewed. 

Kyanite is noted in significant amounts (App. 
L) from Rainy till in OB-513, which contains a 
barren, semi-massive sulfide. Only a trace of 
kyanite was noted from the saprolite in this hole. 
Perhaps an unusual alteration-metamorphism has 
occurred nearby, basically in the middle of the 
supracrustal belt. This mineral should provide a 
good tracer for backtracking. 

Gahnite, a zinc spinet, is noted in the lowest 
till overlying a brecciated mafic mylonite in OB-571, 
near the Border fault. There were also four gold 
grains, two scheelite grains, and distinctive, very 
large, 1-2 mm, pyrite grains in this heavy mineral 
sample. Gahnite probably represents a 
metamorphosed form of sphalerite (Todd, 1991). 
Note the bedrock core here has the composition 
indicative of a komatiitic basalt. 

In OB-505, the highest zinc values from this 
survey occur in an iron-rich saprolite associated with 
anomalous copper, lead, and nickel. The underlying 
bedrock here is a biotite quartz monzonite and 
inf erred to be very near the contact with 
supracrustal rocks. Two molybdenite grains were 
found in a till 95 ft. above the saprolite and are 
interpreted to be from a difference source. 

Corundum has been identified in saprolite in 
borehole from OB-501 and OB-507. It will be 
further evaluated regarding gein quality. 

The occurrence of native copper grains in tills, 
and especially saprolite in this region, needs further 
consideration as a copper geochemical province. 

Kaolin is a speculative resource in the vicinity 
of OB-503, where 50' of Cretaceous kaolin-bearing 
quartz sands are preserved in a major topographic 
low overlying thick saprolite. The nearby granitoid 
source rocks may have contn"buted kaolin sediments 

to a secondary deposit in this setting. 

This database includes some physical property 
information that may be helpful for geophysical 
surveys in the region. Conductive overburden may 
result from the clay-rich glacial sediments listed in 
logs such as OB-501, OB-505, OB-511 (see Maps 7 
through 11) or from a thick saprolite blanket such 
as OB-508. The magnetic suscepu"bility of all core-­
glacial, saprolite, and bedrock--was measured. 
F'mally, rather crude bulk density measurements of 
many samples were taken (Appendix K). 

In summary, the powerful tool of mineralogy 
has helped locate pathfinders and unique tracers in 
this saprolite-blanketed area. The preserved 
saprolite offers attractive supergene-enrichment 
targets. The best sub-area for gold potential 
appears to be in the northeast near the Baudette 
fault system. 

Environmental Geology 

There are potentially broad applications of this 
database to environmental geology. The two 
subjects perhaps most relevant are the types of 
deposits and the matrix composition of the 
overburden. 

The various types of buried glacial deposits and 
pre-glacial deposits affect groundwater availability 
and flow. Significant aquifers may exist in glacial 
sands and gravels, such as the 200 ft. thickness in 
OB-521, or the pre-glacial sand, such as in OB-503. 
The buried regional bedrock topography probably 
affects the groundwater flow paths (see Map 5a and 
Maps 6-11). The saprolite itself probably has a low 
permeability. 

The overburden matrix composition affects 
groundwater quality. The Koochiching and 
Winnipeg tills contain high amounts of carbonate in 
the matrix. The Winnipeg tills contain higher 
mercury and arsenic contents, which appear to be 
leachable during oxidation, such as inferred 
interglacial weathering (see OB-512 or -513).The 
Rainy lobe tills in OB-502 contain high phosphorus, 
with 2% P in the clay fraction. The saprolite may 
contain high iron and a high pH. More specific 
information on 23 elements can be found in the 
appendices. 

Planning for specific activities that exploit the 
groundwater or mineral resources, involve waste 
disposal facilities, or deep excavations, should find 
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the regional information here to be invaluable. 

Subsample Fractions and Physical Properties 

The methodologies, new applications, and 
implications of each subsample fraction are briefly 
discussed. 

Characterization of the heavy mineral fraction 
provides the most effective way to identify the 
specific bedrock source of a dispersal train, and a 
new system is applied here to ease the mineral 
identification task. The mineral characterization of 
color, size, abrasion, morphology, composition, 
zoning, and other features, when combined with 
associated minerals, can define with very high 
confidence a specific bedrock source. 

The new system is to combine a standard till 
heavy mineral concentration process to obtain gold 
grain counts with a modification of the U.S.G.S. 
heavy mineral separation method (see App. C). 
The result is that most of the important pathfinder 
minerals end up in one fraction where easily 
identified from the only four common accessory 
minerals present. Any reasonable heavy mineral 
concentration process, from simple panning to the 
Knelson concentrator, could be considered on the 
front end. This new system is not cheap, but it is 
very effective. 

A specific technique within the new system, 
during the visual estimation of the percentage of 
common accessory minerals, is recommended here. 
The technique, used by Steve Sutley at the U.S.G.S., 
takes into account the total volume of each mineral 
phase by scanning tlie total sample. The problems 
of different grain sizes and of uneven distribution of 
minerals are better addressed by this technique than 
by counting 100 grains. 

For this report, the nonmagnetic, +33 S.G. 
fraction was examined in detail. There are two 
specific other fractions that are available, and since 
they contain minerals like garnet, tourmaline, and 
apatite, those fractions could be useful to a specific 
investigation. 

Silt/clay chemistry can help to resolve the 
contnbution of weathered bedrock into till and can 
qualitatively help to resolve older Labradorean tills 
from younger Labradorean tills. Moreover, a 
summary report from Finland (Lehmuspelto, 1987) 
clearly states that the majority of dispersal trains 
defmed there by the fme-fraction chemistry of till 

are only a few hundred meters long. Thus, if 
anomalies are found in the fine fraction, then the 
bedrock source may be very nearby. 

Regarding the heavy mineral concentrates, 
since gold can occur in many mineral species, it is 
prudent to assay the nmHMC in addition to 
performing native gold grain counts. Further, 
during interpretation and ranking of the nm.HMC 
anomalies, the total mass of an element should be 
calculated, since very high siderite contents may 
dilute the reported assay value. 

Magnetic fraction analysis was performed to 
provide additional pathfinder information to 
mineralization (e.g. sulfidation; see also Overstreet 
and Gordon, 1985)) and to pursue unique tracers to 
identify dispersal trains within tills. The observed 
geochemical anomalies and unique compositions 
have the potential to show up when there is nothing 
evident in the other fractions. Costs are similar to 
other types of analysis, however, magnetic 
separation could be done cheaply without doing 
complete heavy mineral separation. 

Pebble counts of +1/4" - 3/8" pebbles from 
core samples can be done quickly if a binocular 
microscope is available for use and a good quality 
light source is available to illuminate wetted 
pebbles. Larger clasts may be peculiarly interesting, 
but do not generate usable between sample 
comparisons on stone lithology distnbutions. Oasts 
smaller than 1/4" are more difficult to handle and 
display much less textural and fabric information 
than +1/4" clasts. H non-resistant lithologies are 
being counted, then inspection of unprocessed core 
may provide the best technique, since processing 
tends to disaggregate non-resistant clasts. 

The objective of the bulk density 
measurements is to evaluate an economical way to 
characterize the degree of weathering of the 
saprolite. Although taking density readings from 
bedrock drill core is fairly accurate, density readings 
from materials like saprolite and till can be 
misleading. These materials can become compacted 
by the drill, increasing their density because of the 
exotic carbonates in the till and the siderite in the 
saprolite. Bulk density is still a more effective way 
to measure the degree of weathering than L.01., a 
simple chemical alteration index, matrix solubility, 
or pH. Although there are slight differences in pH, 
zones in the saprolite cannot be differentiated with 
pH alone. 
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Design 

The design of this phase of the project has 
permitted significant progress toward attainment of 
the project goals and objectives. For example, new 
characterizations of the glacial drift stratigraphy, 
saprolite distnbution, bedrock Iithologies for 
mapping, and the buried landscape were only 
poSS1ole by the widely-spaced pattern of the 20 
boreholes. Moreover, it has been demonstrated 
that glacial drift compositions, hence background 
values, should be viewed in the context of regional, 
local, and small-scale perspective. In summary, all 
the above characterizations affect the geochemistry 
and needed to be addressed by the design. One 
important limitation is that detailed, small-scale till 
transport distance evaluation, which is important to 
any follow-up work, was not possible. Brief 
recommendations on infill drilling, some of which 
reflect design, are presented in Table lb. 

Conclusion 

A tool kit of specific methods, strategies, 
applications, case examples, and new hypotheses 
have been presented in this regional survey. 
Further, a stratigraphic and geochemical framework 
has been presented, providing an opportunity for 
improvements through future investigations. A 
large database, founded upon the quantification of 
many physical and chemical parameters, has been 
compiled that should enable more efficient future 
exploration here within a regional context. 

Few exploration techniques of geophysics, 
geochemistry, and Iithochemistry are useful in this 
deep overburden terrane. The character of the 
overburden directly affects two--geophysics and 
geochemistry--and indirectly affects the cost of all of 
them. The view that the overburden is a material 
that should be used productively in exploration has 
been expressed here. And the strategy has been to 
find tools (attributes) to obtain the most 
information from whatever case of stratigraphy is 
found at a given site. Significant progress toward 
that end has been made. 

Fmali7.ation of the goal ofevaluation for a gold 
geochemical province must await future infill 
drilling. In contrast, the opportunity to make a 
positive contnbution through the citing of nine 
boreholes to the new U.S.G.S. bedrock map (Day 
and Klein, 1991) has been a gratifying, cooperative 
effort. 

Simultaneous work covering bedrock mapping, 
geophysical interpretation, and bedrock core logging 
and Iithochemistry (see Previous Work) should be 
reviewed in conjunction with this report. For exam­
ple, the bedrock in OB-520 is very deformed, but 
since no offset pattern is observed in the 
aeromagnetic map, the bedrock structure there 
remains ambiguous. In addition, komatiitic rocks 
were recently identified in available cores (Frey and 
Venzke, 1991) in this western belt, so perhaps the 
lower iron content is masking the magnetics and/or 
conductors. In conclusion, the time is appropriate 
to take a fresh look at this Baudette area. 

A deep overburden drill program such as this 
is unlike typical geochemical surveys, since the drill 
samples are very costly. Thus, a broad spectrum of 
evaluation was done to the samples, and the results 
of this report include a comprehensive compilation 
of information for this area that is intended to 
foster many phases of future exploration. 
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Figure 3. Schematic summary of the geologic history. 
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Heavy Minerals 
Chemistry, 

Gold Grains 
MINERALOGY 

I. Matrix 
1. 

2. 

II. Clasts 
1. 

Chemistry 
a. -2 um fraction 

(clay si7.ed, 23 pathfinder elements) 
b. -63 um fraction (Au + Ag) 
c. -1700 um fraction, heavy minerals (+3.3 s.g.) 

1. Nonmagnetic (sold + 23 pathfinder 
elements) 

2. Magnetic (10 pathfinder elements) 
d. Matrix solubility 

(Ca, Mg, Fe, total wt¾ soluble) 
Mineralogy 

a. -1700 um fraction nonmagnetic heavy 
minerals (+3.3 s.g.) 

b. 14 selected samples: clay identification 

Pebble counts by lithology and si7.e 
III. Bulk Sample 

1. Magnetic susceptibility (all 432S feet) 
2. Oxidation state (all 432S feet) 
3. Color (all 432S feet) 
4. pH (48 selected samples) 
S. Bulk density (S2 selected samples) 

Figure 4. Sample fractions analyzed. The total composition was subdivided into two major parts, matrix vs. 
clasts, for quantitative analysis. The attributes measured are outlined here. 
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Figure 5. Time-distance diagram showing relative timing and extent of glacial events in the Baudette Area. 

Provenance of glacial drift units. 

Name Continental Provenance 

Koochiching lobe deposits Keewatin 

Rainy lobe deposits Labradorean 

Winnipeg lobe deposits Keewatin 

Old Rainy lobe deposits Labradorean 
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Figure 6. Landscape near Baudette, Minnesota, at the time of Rainy Jobe ice advance. Sediment cover varies 
on a much smaller scale than depicted. This reconstruction is based on a11 available dri11ho]e data. 
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Figure 8. Proposed model summarizing the regional stratigraphic composition and case examples of mixing 
that change the composition. Mixing is inferred to occur at all scales, based upon the examples, primarily by 
incorporation of available underlying materials. 
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Figure 9. Generaliud stratigraphy within saprolite in the Baudette Area. 

A. Baudette Area - Minnesota - units found In Rotaaonlc core 
(modified from Smith, 1987). 
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Figure 10. Sample prep flow sheet. 
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Figure I la. Plot of gold assays in the nmHMC fraction of till and nontill samples in the Baudette Area. 
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Figure 11b. Plot of boron sassays in the -2um fraction of till and nontill samples in the Baudette Aiea. 
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Figure I le. Plot of mercury assays in the mnHMC fraction of till and nontill samples in the Baudette Area. 
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Figure 1 le. Plot of copper assays in the -2um fraction of till and nontill samples in the Baudette Area. 

42 



Mercury vs Potassium 
in Baudette Area Tills and Saprolite 
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Figure 12a. Plot of mercury vs. potassium assays in Baudette Area tills and saprolite. 
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Matrix Soluble vs Arsenic 
in Baudette Area Tills and Saprolite 
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Figure 12b. Plot of matrix soluble vs. arsenic assays in Baudette Area tills and saprolite. 
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Matrix Soluble vs Potassium 
in Baudette Area Tills and Saprolite 
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Figure 13. Regional variations in pebble content of tills in the Baudette Area. 
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Figure 14b. Legend. 

l&aend 

A = Lithotype A, such as Mg(%) from a granite bedrock source, present in the head of dispersal train 
dominated by this source rock composition. Major element contrast to regional background is usually 
much less than some minor elements contrast. 

B = Lithotype B, such as Mg(%) from an ultramafic bedrock source present in the head of dispersal train 
dominated by this source rock composition. 

Cl= Lithotype C, such as Au (ppb) from a gold ore zone. Contrast in the head is usually very high, so a true 
anomaly is proposed lOx median. 

Conclusion: Since till regional backgrounds are very low, contrast in head is a function of iithotype 
composition and mineralogy of subsample fraction analyzed (clay size fraction vs. heavy minerals). 

Dilution is the dominant process affecting till composition and it occurs at a log normal rate of decay. 
The tail is that volume where the lithotype is still recognizable within the regional mixture, usually by 
accessory minerals. 

C2= Lithotype C, such as gold (ppb) from a gold ore zone, even diluted, still recognizable from the 
background, such as 3x regional-stratigraphic median value. Contrast varies greatly by element here. 

C3= Lithotype C, represented by resistant, sparse, gold grains (analogous to surface boulder train where only 
one is required to continue). In cases where background is near zero, such as for gold or Zn-spine), 
the unique minerals become effective tracers. 
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Table la. Options of methodology and strategy applied to site-specific investigations. 

1. Drilling method options 

&timated 
Drilling Method 1989 costs Remarks 

Reverse circulation $15/ft. Till is pulverized and disaggregated, lower quality. 

• Rotasonic $21-$31/ft. Core for stratigraphic logs and sample selection, 
higher quality. 

2. Site selection options: geophysical, geochemical, and geological targets. 

3. • Sample selection options: 5 ft. to 10 ft. composite of any Labradorean till within 70 ft. of base of 
Quaternary or Keewatin till within 30 ft. Sample saprolite above and below the Kaolin-rich (or 
otherwise most-leached section). Sample bedrock. 

4. Sample fraction and processing options. 

• a. Bulle sample for heavy mineral concentrate, and process via Knelson concentrator, or shaking 
table plus heavy liquid, or similar reproduoble method. Save magnetic fraction. 

b. Fine fraction options are -63um for gold transported a short distance (silt/clay) or -2um (clay) 
for pathfinders. 

5. Sample analysis options 

• a. INAA on split of nmHMC for gold and pathfinder elements. Analyze Hg. 

b. Numerous analysis packages available for fine fraction. Use only 1 gram for gold subsample. 

• = Suggested approach for gold that should be the most effective, at a reasonable risk level. The 
use of drill equipment that grinds up pebbles during drilling will change the matrix 
composition, probably toward a Rainy till end member. That will make stratigraphic logging 
more difficult, in many ways. Do not core the Koochiching tills, which requires on-the-rig 
obsenations of stratigraphy. Search for unusual compositions or patterns in the BMC first, 
and only. Follow up with fine fraction and magnetic fraction analysis on subsequent 
interesting results of mineralogy. Focus sampling upon single-component lithology units for 
nearby sources. 

Projected cost of 100 ft. borehole with 3 till samples, 1 saprolite, and 1 bedrock sample at preferred method: 

Number of Cost per 
Procedure Samples Sample Total Cost 

Rotasonic drilling $2500.00 
HMC via Knelson concentration 4 $15.00 $60.00 
Analysis, chemical 5 $30.00 $150.00 
Frantz nmHMC separation 4 $10.00 $40.00 
Analysis, mineralogy (4 hours labor) $80.00 
including gold grain count (done in house) 

$2830.00 
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Table lb. Recommendations for Minerals Division infill drilling. 

1. Drill Pattern 
a) One borehole per 25 km.2 across the supracrustal belt. 
b) Use the new pseudo-geologic maps to site down-ice from appropriate features. 

2. Drill Method 
a) Rotasonic coring. Other drill methods grind up clasts, creating an artificial matrix. Correct 

background values, which are a major objective, and confident stratigraphic logging cannot be 
attained with such an artificial matrix. 

b) Drill through the Koochiching lobe deposits without coring, at an estimated cost savings of 30%(?). 
Koochiching deposits made up 50% of our 20 boreholes, in terms of footage. 

c) Wintertime drilling will likely be required to obtain access to selected features. 

3. Sample Selection 
a) From the sub-Koochiching core samples, select analytical samples from the lowest 70 ft. of glacial 

deposits, primarily emphasizing tills. No observed pathfinders, significant saprolite incorporation, 
or heads of dispersal trains were noted above 70 feet from the Quaternary base. 

b) Select appropriate saprolite samples. 

4. Analytical Fractions and Methods 
The heavy mineral fraction subsample offers the most information, and comparable gold grain counts 
should be done. A less costly concentration method, using the Knelson concentrator, should be evaluated. 
Options exist to limit the fine fraction analysis, but it offers convincing evidence in regard to the veracity 
of stratigraphic logging. Criteria for selecting such samples on a follow-up basis could be established. 
Further, a total matrix (-1 mm?) fraction should be evaluated in cases where the head of a dispersal train 
carries pathfinders. 

The analytical methods should be modified based on three criteria: 
1) delete elements of no demonstrated value; 
2) add elements shown in the Nordkallot project to be applicable to geochemical province recognition 

(Bolviken and others, 1991); and 
3) obtain lower detection limits on a few elements of real demonstrated value. 
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Table 2. Aoalytical measurc:mc:ots showing regional baseline changes io the 
Baudette area. 

Measured 
attribute 

Ag moHMC 
As moHMC 
Cr moHMC 
Fe moHMC 
Hg moHMC 
Lu• moHMC 

Mo moHMC 
Zr moHMC 
Ca mnHMC 
p mnHMC 
Sr mnHMC 
Pb magHMC 

( As 
Ca 
Sb• 

{ z.r· 
Al 
Cr 
Cu 
Fe 
K 
Na 
p 

V 

-2um 
-2um 

-2um 
-2um 
-2um 
-2um 
-2um 
-2um 
-2um 
-2um 

-2um 
-2um 

ct P-M 1/4" 
% P-M 1/4" 
%P-M 4mesh 
ct P-M 4mesb 
% Sol io matrix 

% Ca io matrix 
% Mg io matrix 

Regiooal 
variation 

ioc:reases NW 
ioc:reases NW 
increases NW 
ioc:realCII NW 
ioc:realCII NW 
ioc:reases NW 
ioc:realCS NW 
increases NW 
dcc:reases NW 
dccreascs NW 

dcc:reases NW 
ioc:reases NW 
ioc:reases NW 
ioc:reases NW 
ioc:reases NW 
ioc:reases NW 
decreases NW 
dcc:reases NW 
dcc:reases NW 
dcc:reases NW 
decreases NW 
dcc:reases NW 
dcc:reasesNW 

dcc:reases NW 
ioc:reases NW 
ioc:realCS NW 
ioc:reases NW 
ioc:reases NW 
increases NW 
increases NW 
increases NW 

This measurement exceeds 20'/o precision. 

Remarks 

Affects Rainy till 
Affects Labradorean tills 
A!Teets all tills 
Affects Rainy till 
Affects all tills 
Affects all tills 
Affects Labradoreaa tills 
Affects all tills 
Affects all tills 
Affects all tills 

Affects Rainy till 
Affects all tills 
Affects all tills 
Affects all tills 
Affects all tills 
Affects all tills 
Affects all tills 
Affects Labradorean tills 
Affects all tills 
Affects all tills 
Affects all tills 
Affects all tills 
Affects all tills 
Affects Labradorean tills 
Affects all tills 
A.ITects all tills 
Affects all tills 
Affects all tills 
Affects Labradoreaa tills 

Affects Labradorean tills 
Affects Labradoreaa tills 
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Table 3. Data manipulation and interpretation flow chart. 

1. From logging, assign each till to a stratigraphic unit. 

2. Calculate precision for each element or parameter. If > 15%, do not use for stratigraphic 
correlation or regional background changes. 

3. For each element or parameter, calculate basic statistics by stratigraphic unit. 

4. Establish distinct end member populations for key parameters for each stratigraphic unit. Use x-y 
graphs. Look at case examples of mixing (Fig. 8). 

5. Review descriptive log stratigraphic correlation based on analytical data. We made revisions on 6% 
of till samples. 

6. Search for regional background variation, one parameter at a time. 

7. Review all data for one sample, creating a total picture of all fractions recombined. Contrast all 
samples in a borehole this way. Interpret mixing case for each stratigraphic unit (Fig. 8), 
considering changes in dispersal scale moving up the borehole. Result: interpret proportions of 
saprolite vs. sound bedrock vs. exotic materials by sample. 

8. Select ore and pathfinder element anomalies, such as 3x median value, plus pathfinder mineral 
information for review. Interpret the nature of the anomaly. Review associated data for lesser 
trends. 

9. Interpret the dispersal scale of the anomaly. Try to fmd at least three parameters of the sample to 
determine first if underlying (property scale) dispersal is evident. Is there a tracer mineral present 
(Table 4) or unusual alteration of pebbles or unusual element concehtration? Second, estimate the 
local and regional dispersal component. Use tools such as distance above Quaternary base, regional 
topography and isopachs, pebble counts, matrix solubility, siderite content, and review anomalous 
sample on regional stratigraphic x-y plots. That is, look for divergence from the population cluster 
and infer type of mixing. 
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Table 4. Analytical measurements useful for resolving regional till 
stratigraphic: questions. 

Measured 
Attribute Resolves Remarks 

As nmHMC WfvsRT,OT high in unox. Wf 
B• -21DD WfvsRT,OT high in unox. wr 
Ca -21DD WfvsRT,OT lowinwr 
Hg nmHMC WfvsRT,OT high in UDOX. Wf 

K -21DD RT vs OT lower in OT 
Na -21DD WfvsRT,OT lower in wr 
p -2um WfvsRT,OT lower inwr 

Ti -21DD RT vs OT lower in OT 
Limonite WfvsRT,OT higher in wr 
FI 1/4" WfvsRT,OT lower in Wf 

FI 4mcsb WfvsRT,OT lowerinwr 
%Clay WfvsRT,OT higher in wr 
%Sand WfvsRT,OT lowcrinWf 

%Ca matrix WfvsRT,OT higher in UDOX. wr 

This measurement cxc:ccds 20% precision. 
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Table S. Aa ialerprc&atioa of tbc type of glacial dispersal for lbc sample• bearing aigaificaat pal.hliudcn, 

Palhliadcn Sample 

Height (fi.) 
above 

Qua&craary 

Baac Uacful Paramelen Dispersal Traia lalerpretatioa 

Pb A Ag ia magac&ic frac:Lioo 

Au: 4 graiaa 
502-01 SI B YL Na(F) plot; bigb P coateat; Ba YL Ti(F) plot; tW 

mag, 1uaccptibility v. bigb; bigb 1pbcac coateat 
high compoacat of oac unusual lithology of sound 

bedrock; bead, <3 miles transport 

Au, Hg,Cu S14-02 41 7<W, granite pcbblc1, B YL Na(F) plot; Ba YL Ti(F) plot; 

sidcrite coateat; Cu YL Cu; b. HMC wt. 

mixed compoacat till; tail, from graaitoida 

Au: S gold gralaa A aao,n. floe 

fraction gold auay 

506-01 I aidcrite coateat bigb; plot B v1. Na(F); Ba v1, Ti(F) plot; 

plot TI vL V(F) pyrilclzircoa ratio; plot Ni(H) YL Mg(F) 

bigb compoacat of saprolite of unusual composition ia 

till; bead, very abort tran,port 

Au: I large graia; I IICbcclitc; I 

ancaopyrite 

Au: aaom. tioc fraction A some 
iaamHMC;Hg 

S03-02 

S03-04 

30 

10 

very low aidcrite coatcat; Ba va. T'l(F) plota ia unique 

field; bigb K. coatcat; clcvalcd Sr, Tb, AU 

very high matriA aolublc auay; high magnetic frac. wt.; 
91% of sample is matrix 

more oC a sound bedrock compoacat; tail, diataocc'I 

more incorporation of uadcrlyiag Cretaceous saad; 
bead, abort tran,port? 

Au: 2 graiaa &: aaom. flac 
fraction; 2 Cu graiaa; 2 acbcclite 
gralaa 

509-01 s median 1idcri1e coatcat YL ao uprolite ia borehole; Ba YL 
Ti plots ia unique field; relatively low Ni, Cr, Ma for 
gabbro; bigb magoctic frac, wt.; matic (plutoaic?) pebblca 
common 

uaccrtaia 

Cu, Ni, Zu; I graia Au; Fe SOS-03 3 high aidcrite coateat; iacorp. of Cu, Ni, Zu from 

uadcrlyiag uprolitc; bigb Fe; unusual Cc & Ga coateat; 

plot Ba YI, T'l(F); 90o/e or aample i• matriA; bilh matrix 
aol. Fe 

much iacorporatioa of saprolile aimilar to that ia 

borehole; bead, very abort tran,pon 

Kyaaite IOI/, of HMC 

1ubumple; Au: I graia 
S13-01 20 mixture or pebble typca; 22% P-M pcbblca; matrix aol. YL 

Aa(H); B v1. Na(F); clcvalcd Cr(H), Cc(H), Ni(H), 

Cu(H); zircon 

mixing with uadcrlyiag Wf; kyaaitc-bcariag till i1 aot 

oac lithology; tail 

Molydcaite: 4 grains; Sebec.lite: 2 

graiaa 
S12-01 14 pebbles bigb SC coalCDt, low PM for Wf; 9o/e graywackc 

ia SC; Mo iacrca1e1 dowa borehole; mag HMC aDa)'li 
Al(H); B YL Na(F); n YL V(F); K YL Hg 

wr mixing with local sound bedrock OD high; tail, 

transport from SW of Vermilion fault? 

2 gabaite; 2 lcbcclita; 
Au: 4 graiaa 

S17-11 9 1-2 nw pyrite gralaa diaiactivc; A1 bmc elevated thia till sample rests upoa bedrock; ao domiaaat 

lithology obacrvcd; tail ? abort di1taacc 

(F) = ranc fraction 
(H)• amHMC 



Table 6. A list of till samples which exceed the regional-stratigraphic median by >3x for the seven selected 
elements of Au, As, Cu, Pb, Zn, N't, Hg. 

Element/Fraction Sample Value 
Appropriate 
Median x3 Unit/Region 

Au, nm.HMC 
(grains/10 kg 

502-01 
506-01 

517-018 
520-03 

4 
5 
4 
4 

3 
3 
3 
3 

Au, -63 um assay (ppb) 503-04 
506-01 
509-01 
514-02 
515-03 
517-15 
517-16 
518-02 
519-06 
521-02 

23 
34 
15 
14 
10 
5 
6 
6 
4 
5 

6 
6 
6 
3 
6 
3 
3 
3 
3 
3 

RT-E 
RT-E 
RT-E 
RT-W 
RT-W 
OT-W 
OT-W 
RT-W 
Wf-W 
RT-W 

Cu, nmHMC (ppm) 
(see also Native 
Copper App. F & L) 

508-02 
508-03 
511-02 
505-02 
505-03 
514-01 
514-02 

369 
461 
386 
220 
700 
260 
271 

266 
266 
210 
210 
210 
210 
210 

RT-E 
RT-E 
RT-W 
OT-E 
OT-E 
RT-W 
RT-W 

Cu, nmHMC (ppm) 521-05 
517-06 

263 
400 

225 
381 

OT-W 
Wf-W· 

Zn, nmHMC (ppm) 505-03 272 264 OT-E 

Ni, nmHMC (ppm) 505-03 665 168 OT-E 

Hg, nmHMC (ppb) 514-02 249 189 RT-W 

Pb,nmHMC none 
Pb, -2 um none 
As, nmHMC none 
As, -2 um none 
Cu, -2 um none 
Zn, -2 um none 
Ni, -2 um none 
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Table 7. A list of magnetic fraction till and saprolite samples that exceed the regional-stratigraphic median by 
~ 3x the median for elements listed. 

Element Sample Value 
Appropriate 
Median x3 Unit/Region 

MgO 501-003 3.7 3.75 SAP-E 

TiO2 503-006 
515-001 
515-008 

27.4 
22.9 
26.4 

225 
225 
225 

ASAP-E 
RT-W 
OT-W 

Ag 502-001 
502-002 

8 
8 

6.6 
6.6 

RT-E 
RT-E 

Co 501-002 1772 579 SAP-E 

Cr 501-001 
507-004 
507-012 
512-002 
512-003 
513-003 
513-004 

2660 
2500 
2616 
3080 
2580 
3140 
3120 

2160 
2160 
2160 
2160 
2160 
2160 
2160 

RT-E 
OT-E 

SAP-E 
WT-W 
WT-W 
WT-W 
WT-W 

Cu 507-012 
514-006 
520-016 

178 
241 
1006 

174 
174 
174 

SAP-E 
SAP-W 
SAP-W 

Ni 512-002 
518-006 

538 
596 

492 
492 

WT-W 
WT-W 

Pb 507-012 182 141 SAP-E 

Zn 507-012 2938 1275 SAP-E 
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Table 8. Rcgional-stratigraphi<: till mcdan values (ppm). 

Element- Fraction 

Rainy Till 
Median East 

(n=20) 

Rainy Till 

Median West 

(n=21) 

·.w-~+l:i 
•· Median wcsi< 

.. 

·.• (n=29) ··•••···< 

Old Rainy Till 
Median East 

(n=7) 

Old Rainy Till 
Median West 

(n=24) 

Saprolite 

Median (n=l4) 

Ao- ""''RMr' 19 ., .c; .-•~n· ·. ?? .,., u 
Ag- -2um 0.90 0.80 0,70 0.80 0.95 0.50 

As-nmHMC 24 30 <..S2:/ 23 39 6.5 
As- -2um 1 1.5 .:2.5 .. ·· ... 1.5 2 0.312 

Au-mnHMC 0.088 0.047 0.028 0.038 0.065 0.013 
Au- -2um 0.002 0.001 0.001 0.001 0.001 0.002 

B. 37.5 30 62 52 37 58 
Ba-mnHMC 62.5 62.5 62.5 120 62.5 96.25 

Ba - -2um 155.5 126 . 118 ..: 97 123 52 
Ca- nmHMC 17500 16400 14800 : ..• 17200 14500 15950 

Ca- -2um 21950 55500 41300 10100 68150 1100 
Cr-mnHMC 395.00 510.00 410.00 210.00 520.000 31.250 

Cr- -2um 122 75 . ...•~·-•··••·••./• 95 84 21 
Cu- nmHMC 88.5 70 ... . · ... 127 ; . ;-.:::::: 70 74.5 190.5 

Cu- -2um 60 38 ... • 37.· 62 47.5 42.5 
Fe- mnHMC 220000 240000 ·.· 310000 • .• · •• 300000 270000 300000 
Fe tot - -2um 41450 32500 27300 ... ·• );· 36700 36550 42400 

Hg 0.023 0.063 ··.• 0,157 -:..>.:-:.?": 0.051 0.079 0.025 
K-mnHMC 312.5 312.5 312.5 > 312.5 312.5 506.25 

K- -2um 5650 5000 ···5000 ··•. 2900 4100 1850 
Li-nmHMC 4 3 :·•.-·: .::4 .:.:..:/····· 4 3 5 

Li- -2um 34 33 .·. ••: .. 33:.•·:i••·•· • 29 29 14 
Mg-nmHMC 6150 7200 .. •..750Qi••:·:. ... 10900 7600 12700 

Mg- -2um 15600 16700 ·•.·... ·•:::.15500 _.............. 8600 15400 4800 
Mn-mnHMC 2700 3500 

:.. -: 
i-··.·:• .:> .:.100::::: ·-.-:-:-.-:-: 4100 4750 8250 

Mn--2um 605 636 .:. ··600> :..·:• ·• 418 712.5 86.5 
Mo-nmHMC 1.25 1.25 •·:.: ·1;25•.·• \i 1.25 1.25 1.25 

Mo--2um 0.625 3.000 ·..:>4.000 1.000 4.500 0.625 
Ni-nmHMC 42.5 36 .. ·M. 56 47.5 52.5 

Ni- -2um 65.5 48 ·-46·,.:...·. 63 53 49 
P-mnHMC 1170 1280 1300 1060 1065 lll5 

P- -2um 7445 7790 4430 7670 6195 5985 
Pb-mnHMC 34 39 59.•·. ·.. •·• 35 39 47.5 

Pb- -2um 13 11 . 12·•···· 15 12 19 
Sc-nmHMC 68.0 72.2 44.0 48.0 68.05 40.5 

Sc- -2um 9.0 7.0 •· : 6.0 ..•· ....... 9.0 8.0 11.5 
Th 127.0 176.0 ·158.5 46.0 161.5 20.0 

Ti-nmHMC 8360 7320 4840 · 4210 5760 1090 
Ti- -2um 1290 1090 _/790 ..··••· 780 985 312.5 

u 15.0 18.0 17.0 6.1 15.0 3.95 
V-mnHMC 160.0 136.0 142.0 195.0 144.5 129.5 

V- -2um 79.0 59.0 52.0 71.0 62.5 86.0 
W-nmHMC 5.000 3.125 3,125 7.000 3.125 3.125 

W- -2um 6.25 6.25 6.25 6.25 6.25 6.25 
Zn-nmHMC 66.5 72 :421 88 77.5 181.5 

Zn- -2um 93 81 ...15 .•.·. 82 79.5 89 
Zr-mnHMC 6150 6700 :•·:;. :.1400 .. !-;::"··=· 2800 6150 312.5 

Zr- -2um 4 3 • ·•••:•:iS /.::., :-.:·'.::: 4 4 2.5 
% Matrix sol. 13 19 31 16 24 9 

% M:itrix sol. Ca 1 4 7 2 5 0 
nmHMC wt. (g) 11.3 11.9 8.4 11.8 10.3 9.4 
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Table 9. Observed attributes or available tools that are probably usable tracers to specific sources in 
the Baudette Area since the regional background in till is so low. 

I. Matrix 
A. Mineralogy 

1. scheelite 
2. gahnite 
4. corundum 
5. limonite pisolith 
6. native copper 
7. galena 
8. native gold 
9. molybdenite 

10. kyanite 

B. Chemistry 
1. Au 
2. Hg 
3. Ba 
4. Zn 
5. Ag & Pb bearing magnetite 
6. Pb 
7. Ni 
8. W 

II. Clasts 
1. komatiites? 
2. tourmalinites 
3. magnetic tonalites 
4. magnetic coarse grained mafic intrusives 

m. Whole Core 
1. high magnetic susceptibility of till unit 

IV. Additional plausible tracers not identified in this survey. 
1. tourmaline 
2. apatite 
3. monazite 
4. diamond 
5. ilmenite 
6. diopside 

Remarks 

1. Siderite content is an excellent guide to the saprolite incorporation in till. 

2. The list of potential mineral tracers to ore deposits for this area is very long, especially if 
microprobe final analysis is used (e.g. olivine, diopside, ilmenite and garnet for diamond-bearing 
kimberlites). 
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Table 10. A synthesis of the observations and conclusions regarding till composition and variability. 

A. Summary of results. 

1. Stratigraphic units with: 
a. various till types, subglacial vs. supraglacial; 
b. heads and tails of dispersal trains; 
c. incorporation of underlying material (mixing cases); and 
d. characteristic content of certain elements--Hg, K, As, B, Ca, Na, P, Cu. 

2. Regional variation, E vs. W, in: 
a. exotic carbonate clast content; 
b. exotic carbonate matrix content; and 
c. ten elements in matrix clay fraction express the variation. 

B. A working hypothesis to explain the observations. 

·; 

1. Each stratigraphic package contains a basic composition, created by continental + regional 
provenance and flow path (e.g. Rainy lobe deposits contain a crystalline granite-greenstone 
composition). 

2. That composition, or central tendency of population on an X-Y plot, is modified by glacial 
processes. 
a. Erosion+ Entrainment+ Transport+ Deposition; probably dominated by: 

1) basal ice mechanics and flow velocity; 
2) the buried landscape topography, especially the topographic relief at the 

local- and property-scales; and 
3) the underlying materials; three types are available for incorporation to create 

the nine mixing models observed in Figure 8. 
b. Result is expressed by two general groups of deposits: 

1) supraglacial tills; and 
2) subglacial tills whose deposition and composition are affected by the buried 

landscape. 

3. The result of regional variation of twelve elements in the matrix clay fraction is ascribed to 
incorporation of the Winnipeg lobe deposits. 
a. Dilution of the matrix by carbonate-rich matrix. 
b. The variation fits the distribution pattern of the Wmnipeg lobe deposits. 

4. After deposition, subsequent inter-glacial weathering causes observed oxidation. 
Hydromorphic dispersion may occur, but has not been identified. 
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Map 3. Past and present overburden drilling projects in relation to regional glacial drift thickness (modified 
from Figure 2, MGS Information Circular 30, 1989, Ed. by G.B. Morey). 
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Oa1a Sources: 
1. LCMR-MGS, 1979-1989 
2 U.S. Geological Surwy, 19&1-1989 
3. usx Corp., 1986 

SCALE 

EXPLANATION 

The apparent relief shows the magnetic 
variations in the Precambrian bedrock, which 
is largely buried by younger rock formations 
and glacial deposits. The image represents 
data acquired by airborne magnetometer al a 
fine spacing of 400 to 500 meters (about 1/4 
mile) and terrain clearance of 91 to 200 
meters (about 500 feet). 

The aeromagnetic survey, which began in 
t 979, is funded by the legislative 
Commission on Minnesota Resources. The 
program is supervised by Val W. Chandler. 
Flying over the remaining part of the state is 
to be completed by 1991. 

The image was created by computer at the 
Minnesola Planning Information Center 
under the supervision of John Hoshal. II is 
based on artificial illumination from the 
norlhwest at an inclination ol 45°. 

Other products of the survey include 
digital tapes, 1 :24,000-scala conlour maps, 
and 1 :250,000•scale color and contour 
maps. Inquiries should be addressed Ill the 
Minnesota Geological Survey, 2642 
Universily Ave., St Paul, Minnesota 55114. 

0 50 mo Mi. 
II II I I I II I 
0 50 WO Km. 

SHADED-RELIEF AEROMAGNETIC MAP OF MINNESOTA 

Minnesota Geological Survey and 
The Legislative Commission on Minnesota Resources 

1989 

Map Sb. Aeromagnetic shaded relief map in the Baudette Area (Chandler and Southwick. 1989). 
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Map 7. Isopachs of Koochiching lobe sediment from 20 boreholes of this project. 
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Map 8. Isopachs of Rainy lobe sediment from 20 boreholes of this projecl 
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Map 9. Isopachs of Winnipeg lobe sediment from 20 boreholes of this project. 
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Map 10. lsopachs of Old Rainy lobe sediment from 20 boreholes of this project. 
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Map 11. Isopachs of saprolite from 20 boreholes of this project. 
IIIGIONAL TIIINN OP TOTAL IAPIIOUTI THICKNIII 

!INCLUDING MUI, IIIWOIIKID IAPIIOLITI, AND CIIITACIOUI IAND-DIIILL NOLI IOIIIIIGIONAL TIIINDI OP IUIVATION AT THI TOP OP THI IAPIIOLITI. OIi QIIUI ... ... ... ... .... ...·-
·-· ·- ·-· 

·-
.... 

-·-

• - -.,.. 
111f 

NOia 

,..... ,....•- ... 

e NOia 
11or•... ... 

.,.... ,....- -. • • 

•.,.. 
.. 

....
•-

.. -

..... -
·-•NONI -

--
·-· 

·-· 

1&acml 
Contour line 
Inremd area 

., 

•••• -... 
... 

·-· 

·-

..~ 
>11'•NONI - .. 

~ 
"·-· '- - ..... .... ... 

·-· 

.... 

lO 17• Elevation or thickness 
NONE Did not contain aaprolite/grus 
0' Contained aprolite/grus. but 

not the particular unit mapped 
IIIGIONAL TIIINN OP TNICKNHI 

IIIGIONAL TIIINDS OP KAOLINITIC • CNUlllfflC IAPIIOUTI THICKNIII OP IIIWOIIKID IAPIIOLITI AND CIIITACIOUI IAND IDIIILL NOLI 1111 ... ... 
•.. ...,

' 
...·-· .,.••... - •• -

·-· • ... IllNONI .. 
·, - -· 

" ' 
~ 

-·- .. . 

.... ... ....••• •..•.. ..,. ·-· ..- .. ..NONI 

•.. 
I 

• ·-
•...... - NONI• 

NONI -
- •..... NONle •.._ ·-.. . 

•,. • 
NOia ·- .... .... - .. - ... - ' 

~ 



Tl60N ' YWL-1 Wgz
• 

•YWM-1 

R34W 

' 

R32W 

Tl58N 

N 

t 
Dike 

Geologlc contact 

- Fault 

R36 R 

Wmiv ~\."I 

Scale 1: 250,000 

0"--==--===--==:::i&mll11 
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MAP UNIT DESCRIPTION 

Phanerozoic Rocks Late Archean Units of the Ouetico SubprOYincc 

K Cretaceous rocks, undivided Intrusive and migmatitic rocks 

Early Proterozoic Rocks Whm Hornblende monzonite 

Xd Diabase, gabbro and diorite 
Wvsm 
Wmsb 

Schist-rich migmatite 
Metascdimentary rocks 

Late Archean Units of the Wabigoon Subprovincc Late Archean Units of the Wawa-Shebandowan Subprovincc 

Post-tectonic intrusive rocks (younger than about 2,700 Ma) Intrusive rocks 
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Wmz 

Granodiorite, quartz monzonite, and granite 
Hornblende monzonite 

Wgd Granodiorite, quartz diorite, and tonalite 

Wgn Granodiorite gneiss Supracrustal rocks 

Pre- and syn-tectonic intrusive rocks (about 2,700 to 2,736 Ma) Wlvs Layered volcanic-sedimentary rocks 

Wg Granitoid rocks 
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Map 12b. Bedrock geology map description and location. 
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Appendix 280-A. Synopsis of Baudette area drill site information. 

Column abbreviations and data key 

Twp 
Rog 
Sec 
min. 
dia. 
Inclin. 
Surf. 
elev. 
Quat. 
Pct. 
No. 
< 
> 
o/a 

=township 
=range 
=section 
=minute 
=diameter 
=inclination 
=surface: 
=elevation 
=Quaternary 
=percent 
=number 
=less than 
=greater than 
=not applicable 

A-1 



Appendix 280-A. Synopsis of Baudette area drill site infonnation. Map scales are 1:24,000. 

UlM UlM 
Drill Quadrangle Regional East North Drilling Drilling Core lnclin. 

:iii~ I:3emig1 coordina~ ~rdjnate Latitude !.!!ngitu~ metb!!!l com~anx dia, ~im11tb anal~s;;2r'Wc Bi~exSOI ~ n~ ¥r Nf~rm, Lake o oods Ba lie SW ette 377 200 774 280 48 30 39 94 39 46 rotason1c J.R. Driling, Ltd 3.flnch 0 -90 
502 159N 31W 20 SE of SE Lake of Woods Baudette SW Baudette 378 360 5381 120 48 34 21 94 38 57 rotuonic J.R. Drilling, Ltd 3.7 inch 0 -90 
503 160N 31W 14 SW of SE Lake of Woods Baudette Baudette 382 830 5392 060 48 40 18 94 35 32 rotasonic J.R. Drilling, Ltd 3.7 inch 0 -90 
504 157N 32W I SE of SE Lake of Woods Chase Brook Baudette 374 600 5366 380 n/a n/a n/a n/a n/a n/a n/a 
sos ISSN 32W 22 SW of NW Lake of Woods Oaks Comer NE Baudette 370 320 5372 150 48 29 26 94 45 14 rotasonic J.R. Drilling, Ltd 3.7 inch 0 -90 
506 159N 32W 22 NWofNW Lake of Woods Oraceton SE Baudette 370 420 5382 350 48 34 ss 94 45 22 rotasonic J.R. Drilling, Ltd 3.7 inch 0 -90 
507 160N 32W s SE of SE Lake of Woods Oraceton Baudette 368 920 5395 550 48 42 03 94 46 56 rotasonic J.R. Drilling, Ltd 3.7 inch 0 -90 
508 157N 33W IS NWofNW Lake of Woods Oaks Comer Baudette 360 880 5364 940 48 25 22 94 52 53 rotasonic J .R. Drilling, Ltd 3.7 inch 0 -90 
509 ISSN 33W 23 SE of SW Lake of Woods Oaks Comer NE Baudette 363 870 5371 560 48 29 02 94 SI 21 rotasonic J.R. Drilling. Ltd 3.7 inch 0 -90 
510 159N 33W 36 NW of SW Lake of Woods Oraceton SE Baudette 364 340 5378 400 48 32 38 945020 rotasonic J .R. Drilling, Ltd 3.7 inch 0 -90 
Sil 160N 33W 8 SW of SW Lake of Woods Oraceton NW Baudette 358 310 5394 010 48 41 04 94 ss 31 rotuonic J .R. Drilling. Ltd 3.7 inch 0 -90 
512 157N 34W 24 NE of SE Lake of Woods Oaks Comer Baudette 355 630 5362 550 48 24 01 94 57 02 rotasonic J.R. Drilling. Ltd 3.7 inch 0 -90 
513 ISSN 34W 23 SE of SE Lake of Woods Oaks Comer Baudette 354 160 5371 590 48 28 ss 94 58 27 rotasonic J.R. Drilling, Ltd 3.7 inch 0 -90 
514 159N 34W IS SE of SW Lake of Woods Winter Road Lake Baudette 351 720 5383 260 48 35 10 95 00 42 rotasonic J.R. Drilling, Ltd 3.7 inch 0 -90 
SIS 160N 34W 32 NE of SE Lake of Woods Winter Road Lake Baudette 349 650 5388 480 48 37 56 95 02 24 rotasonic J.R. Drilling, Ltd 3.7 inch 0 -90 
516 157N 35W 36 NE of SE Lake of Woods Shilling Dam Baudette 345 920 5359 340 48 22 14 95 04 ss rotasonic J.R. Drilling, Ltd 3.7 inch 0 -90 
517 ISSN 35W 30 NW of NE Lake of Woods Shilling Dam NW Baudette 337 790 5371 930 48 28 51 95 11 48 rotuonic J.R. Drilling, Ltd 3.7 inch 0 -90 
518 159N 35W 22 SW of NE Lake of Woods Winter Road Lake Baudette 342 810 5382 6')0 48 34 44 95 07 55 rotuonic J.R. Drilling, Ltd 3.7 inch 0 -90 
519 160N 35W 16 SE of NW Lake of Woods Winter Road Lake Baudette 340 6')2 5393 260 48 40 23 95 00 40 rotuonic J.R. Drilling, Ltd 3.7 inch 0 -90 
520 159N 36W 29 SW of NW Lake of Woods Mulligan Lake Baudette 329 010 5381 190 48 32 48 95 19 08 rotuonic J.R. Drilling, Ltd 3.7 inch 0 .90 
521 160N 36W 30 SE of SW Lake of Woods Mulligan Lake NE Baudette 328 020 5390 060 48 38 28 95 20 04 rotuonic J .R. Drilling. Ltd 3.7 inch 0 -90 

Appendill 280-A (continued). 

Base Sound Quat. Reworked Sound No.of No. of No. of 

Drill Surf. Quat. bedrock thick Saprolite bedrock Cored Pct. till other drin non-drin Total 

thickness 

502 1137 958 958 179 0 8 187 0-187 96 3 2 I 6 
503 1116 963 857 153 58 8 X,7 0-267 96 s 0 4 9 
504 n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a 
sos 1167 933 906 234 0 27 6 267 0-267 96 3 0 2 s 
506 1174 998 943 176 3 52 IS 246 0-246 96 2 0 3 s 
507 1157 918 <910 239 0 >8 0 247 0-247 98 7 4 2 13 
508 1191 1039 911 152 I 127 s 285 0-285 90 3 0 6 9 
509 1175 1083 1083 92 0 0 8 100 0-100 100 1 0 1 2 
510 1226 1119 1119 107 0 0 s 112 0-112 90 2 0 I 3 
SIi 1196 1053 !OX, 143 0 27 IS 185 0-185 85 s 0 I 6 
512 1185 1080 1078 105 0 2 10 117 0-117 100 3 0 I 4 
513 1200 1107 1003 93 2 12 i 8 115 0-115 93 4 0 2 6 
514 1305 1089 1048 216 0 41 s X,2 0-262 87 3 2 2 7 
SIS 1251 1039 1039 212 0 0 II 223 0-223 94 8 0 I 9 
516 1211 1157 1157 54 0 0 7 61 0-061 95 2 I I 4 
517 1255 1035 1035 220 0 0 9 229 0-229 90 18 0 I 19 
518 1280 1030 1023 250 2 s 16 273 0-273 91 7 I I 9 
519 1233 1071 1048 162 0 23 23 208 0-208 95 6 0 I 7 
520 1249 950 <920 299 I >29 0 329 0-329 91 14 I 2 17 

S2J ms 948 238 2R7 J 9 n 320 IH2Q 90 6 s 4 JS 

A·2 



Appendill 280-A. Synopsis or Baudelle area drill site lnronnation. Map 11Gales are 1:24,000. 
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Appendix 280-A. Synopsis of Baudette area drill site information. Map scales are 1:24,000. 

Drill Site 507 T 160N Rn 32W See 5 SE of SE Drill Site Sil Twp 160 Rn1 33W Sec 8 SW of SW 
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Appcndill 280-A. Synopsis of Baudeue area drill site information. Map scales are 1:24,000. 

Drill Site SIS 160N Rn 34W Sec 32 NE of SE 
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Appendix 280-A. Synopsis of Baudette area drill site information. Map scales are 1:24,000. 

Drill Site 519 Twp 160N Rng 35W Sec 16 SE Drill Site 521 Twp 160N Rng 36W Sec 30 SE 

~ --
0 

Drill Site 520 Twp 159N Rng 36W Sec 29 SU 

J 
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Appendix 280-B. Dcsaiptive logs of Baudette area drill con:. 

Coh.unn abbreviations, data key, and other notation 

Dcsgjptjve Log Abbreviations 
a par =apparently 

calc =calcareous 

carb =carbonate 

cgr =coarsc-graiocd 

cob =cobbles 
n =feet 

fgr =fine-grained 
gnl =granules 

gvl =gravel 
gm =grc:cn 

incl =including 
lam =laminae 
lith =lithology 
mgr =medium-grained 

mod =moderately 
noncalc =non-calcareous 

occ =occassional 
ox =oxidized 

pebs =pebbles 
scd =sediment 

SCI =several 
sh =shale 

sl =slightly 

sm =small 

unox =unoxidized 
V =very 

w/ =with 

Stratimphjc Picks 
K =Koochiching 

R =Rainy 
w =Wnnipeg 
0 =Old Rainy 
s =Saprolite 

B =Bedrock 

Other Notes 
Glacial Drift descriptive logs by G. Meyer (MGS) Saprolite descriptive logs by D. Cartwright (MnDNR) Bedrock descriptive logs by 

T. Klein (USGS) 

For clast lithologies, PM =Paleozoic-Mesozoic FI =fclsic-intcrmcdiatc intrusives SC =supracrustals 

Numbers next to samples in graphic plots an: height in feet above the basal Quaternary contact 

The data from drill hole 517 have been plotted as type samples for the other drill holes 

Gold (Au) assay data is in parts per billion (ppb). 
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Appendix 280-D. Descriptive Logs of Ibudcllc Arc:i Drill Core. 

Explanation of data conlaincd on descriptive logs. 
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Description 

(0•3) SILTY CLAY; OXIDIZED; leached; top foot fgr tend; peb 
line at baa• over allty till. 
(3•7) NO CORE. 

(7•9) SILTY CLAY TILL; OXIDIZED; IIIOd calc, carb peba; v allty
aand at top lnterbeda & grade• to till. 
(9•13 1/2) SILTY VERY FINE SAND; OXIDIZED; Inclined upper 
contact; fgr peb l lnea In laat foot. 

(13 1/2•17) GRAVELLY SAND; OXIDIZED; ll'IOX at 14 1/2 ft; abrupt 
upper contact; matly fgr aand 14 1/2•15 1/2 ft, -tly fgr gvl
fraa 15 1/2 ft; alx.lldant carb; ab~t lower contact . 

(17·28) SILT LOAN TILL; UNOXIDIZED; flMI; calc, carb peba 
coanon, occ ah peba; tilt bed at 18 ft; coar ■ enlng upward gvl 
bed 19 1/2·21 ft: fine aandy l08II till 21·22 1/2 ft, tilt bed 
w/gvl et base 22 1/2•23 ft. 

(28•47) LOAN TILL; UNOXIDIZED; as above, but N11lve; ••to ■ 
peba fairly COIIIIIOl'I, M cob at 31 1/2 ft; 
darker gray w/depth; laat foot 110re allty &obscurely
l1111lnated. 

(47•54) FINE SANDY LOAN TILL; UNOXIDIZED; 11 above, N11lve; 
1101tly only •• pebs, carb dominant: HY Ndh111 pebs near baH, 

(54-n) CLAY TILL; UNOXIDIZED; 111111slve, softer than above, 
abrupt upper contact; IIIOd calc, calc by 58 ft; 1111 peba than 
above, carb peba comnon, but fewer than above, moat large pebs
Precaabrtan; coq>aet by 58 ft; M cob at 58 ft; gradatlonal
lower contact. 

(72•76 1/2) SILT LOAM-SILTY CLAY TILL; UNOXIOIZEO; as above, 
but variable texture; mostly silty clay till by 74 ft; 111any 
clay &illt lnclual- below 74 1/2 ft; abrupt lower contact . 
(76 1/2•80) SILTY CLAY, CLAY &CLAYEY SILT; UNOXIDIZED;
l1111lnated, flnn; IIIOd calc (clay) to v calc (silt) . 

(80·91) SILTY CLAY; UNOXIOIZEO; sl calc·noncalc; reddish brown 
11111 to 82 1/2 ft, could be ollldatlon ph- H encoq,a11tng
clay ta greenish gray; poorly sorted fgr aandy silt bed et 81 
1/2 ft; fgr aand acattered throughout silty clay, no peba;
vaguely l•lnated w/clay & clayey all t below 82 1/2 ft; mre 
atlt w/depth, grade• to silt fraa 89 ft . 

(91·97) SILT; UNOXIDIZED; greenish gray 11 calc; fgr mica 
flakes; reddish brown silty clay l•lnated below 92 1/2 ft; 
mostly greenish 1llty cley below 95 1/2 ft, over clayey 1llt at 
96 ft; fairly abrupt lower contact . 
(97·99 1/2) SILTY GRAVELLY SAND; UNOXIDIZED; pebbly v cgr •and 
griding upward to 1111r 1and, IIIOd aorted; lnterbedded w/clayey 
silt; rere carb. 
(99 1/2·102) CLAYEY SILT; UNOXIDIZED; greenish gray; 11 calc; 
mod. sorted; HY v large pebs near top, cob at baH . 
(102·106 1/2) MEDIIJl•COARSE SAND; UNOXIDIZED; well sorted, rare 
cob. 
(106 1/2•112 1/2) FINE•MEOIUM SAIID; UNOXIDIZED; 1llty zone 
w/al It bed near top; varies to 11111r aand; 111 peba at baH, 

(112 1/2•127) FINE SAND; UNOXIDIZED; fairly abrupt upper 
contact; fgr to ■gr fraa 114-115 1/2 ft w/coar1e grains; v fgr•
fgr below 116 1/2 ft; fgr to 1111r below 123 ft . 

(127•131 1/2) VERY FINE SANO; UNOXIDIZED; clay layer at 128 1/2
ft, 1and silty below; Inclined &abrupt contact over greenish 
gray fgr Hndy silt at 13D ft; aper IOlll8 Hprollte•derlved sed; 
grades to t 111. 
(131 1/2•135) LOAM TILL; UNOXIDIZED; light greenish gray; 
conpect; 11 calc•noncalc; only rare, mostly 111 pebs; nuch 
Incorporated 1aprollte; 1andy zone at 134 ft, cob &large peb 
et 134 1/2 ft; abrupt basal contact. 



10 

20 

30 

40 

50 

60 

70 

80 

90 

100 

110 

120 

130 

140 

--------- - -

Drill Hole OB-502 

SC 

Magnetic Strati­
Depth stratigraphic Suscept­ graphic
(ft) Attributes ibility Column 

K 
Description 

Till Ind llprollt• ll■plH 
ln Drl 11 Hole IDJ 0 50 (0•4) SILT LOAM TILL; OXIOlZED; fir~; cite: top foot peaty,

silty, clay 1011111; not Nny pebs; mttled In lower 2 ft.

l • (4•14 1/2) LOAM TILL; OXIDIZED; 11 above but 110re pebe; carb~rr•t•l l ln• 
R•droclr. cmnon.•

•-1!:" v.,51 1\J 
V y 

•.() ()..... (14 1/2·34 1/2) LOAM Jill; UNOXIDIZED; 18 above; IIID8t pebs am:() • 
·o 8 cerb 1txm1nt, v rare 1h. 

• •
• 

""' 
• 
•1••prol l le I 

I • 1----t------,;----~l--+---f •...• '·" • 
-.t.- RT 
-■- NT ox. 
-T~ NT 
-♦-OT • 
-•- Weath, Rock 

/I RT••U (34 1/2•37) CLAY LOAM Till; UNOXIDIZED; couple thin bed• of•f.J NT-517 QM. 1llty cur sand In "IJl)er 1/2 ft; silt, clay l• below 36 ft.V N'l"-517 
0 OT-~17 • 

(37·41 1/2) CLAY; UNOXIDIZED; calc; flr111; 11101tly silt In "IJl)er• 1 1/Z ft; occ am pebe, clustered; silt bed 1t 41 ft; abrupt
lower contact . 

nu •••pt.. 
In DrHI Hole • (41 1/2•47) LOAM Till; UNOXIDIZED; 10ft; calc; Camon c1rb; 

502 

• 
clay poor; 111 cob, large pebs towards top; thin 1llty 11nd beds 
throughout; lower foot silty f11r·11111r ■ end, 111 pebs 1t beae• 

• 
• (47•79) LOAN Till; UNOXIDIZED; 11111tve; firm; c1lc; clay poor 

to about 52 ft.; comnon c1rb, fairly comnon lh; occ large pebs 
but not v pebbly; clay 1011111 t fl I below 73 ft, 111 ty clay tfl l 
below n ft •• 

•
•
• 

• 
'!~ill 

•
TIii IMlpl•I 
In Oriti Hol• • 

IOI 

•
•
• 
• 
• 

(79•95 1/2) LOAM TllL;UNOXIOIZED; almst loose con1t1tency,
then quite flm by 82 ft: •trlx high In 1llt & tgr 11nd, not 
Nny pebs; lighter grey than above till, 1110 no sh noted;
COl!plCt by 91 ft .

•
•,.. • 

•
• 

(95 1/2·98) CLAY TILL; UNOXIDIZED; 111111alve; calc; only• 1c1ttered pebsf abrupt upper , lower cont1ct1 wt clay & ■ flt 
l• near base,• 

• 

(98•105) SILT; UNOXIDIZED; cite; IIIOd c1tc, Irregularly 1paced
clay I•; 1c1ttered 11nd 11r1fna, .. pebs; m■ tly clay & silty
clay below 101 ft, w/allt le; thin greenl1h bed 1t 103 ft, 
.,,tty 1flty clay below w/felr _,.t of fine 11nd; thin clay 
bed at 104 ft, l• below. 
(105•120) SILT & CLAY; UNOXIDIZED; al calc-nancatc; -,re 
greenl1h, better l•lnated than above, v fw 11nd grains, no

• pebs; 11v dirk brown l• et 107 ft; 107·100 ft le11 dlltlnctly
t1111l1'11ted, II calc-cetc, llll)rt 11nd 11r1fne, aper lnterblddtd 
Koochiching IOUl'Ct •td: 101M12 ft dltturbed ltctlon W/loae 
core 1011, aper like 1ed •• above; 112•113 ft 1l•IIIOd calc, only 

• •It catc below: rare 1and 11r1lna: tr-ltlDnll to till below 117 
1/2 ft, 1ltty ct1y•el1yey 1llt W/Vlrllble -,r,t1 of •and. occ 

• Ill pebs • 

• 
(120·153 1/2) SANDY LOAM Till; UNOXIDIZED; greenish 11r1y; loo1e 
to flnn; al c1le, v rare carb; occ cobs, l1r111 pebs fairly 
cOIIIIDl'I; gvlly 1and ••• it 120 1/2 ft; v •lll'ldV below 125 ft;• could be poorly 1orttd In placH; flr111 1andy loam tll l below 

• 129 ft; v 1andy & aper poorly 1orted In plac" below 136 ft,4 53 201 •- poorly •orttd 11vtly 11nd beds; IIIOd 1orted fgr•ingr aand bed

• at 152 1/2 ft, a,re could have been lost fra11 c:ore. 

• • 
~ 
""::;'02 2 79 5 :a..-. 
~ 
~ 
... 
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(135·145) SAPROllTE: ICAOLINITIC; greenlah gray, powdery, 10ft. 
Fine to medlin·gratned equlgranular rock texture evident • 
Sharp contact with Rainy till above. Iron oxide 1t1fnlng 
1rotnd tome 9raln1. Alao 1per1e 2·4 c:111 globular 1lderlte 
nodulea. Nodule• are pale brown with agvlomerated qJ11rt1
gralna. No rock fr1gment1, fairly unlfol'llly'weathered with 
abundant 0.5 nm angular quart& grain• and 1111all bLac;k flecka. 
Subengut,r pebble• ranging up to 3 CII at 138 ft. Slightly
calcareous to noncalcareoua. 
(145•157) SAPROllTE; ICAOLINITJC; sfallar to above with 
preserved rock texture tea ■ pronounced. 
(157·163) SAPROllTE; CHLOltlTIC; al~llar to above but no 
■ lderlte nodule ■ • 0,5·1 m magnetite and feldspar gralna.
Texture ch ■ ngea to schlst•llke and then fade• to 11111a1lvc at 160 
ft, Slightly c1lcareous. 

(163•166) SAPROllTE: ICAOLINITIC; d.Jaky yellow•green 1aprollte. 
Lesa weathered than above with fine to llledl1A•gr1tned texture. 
Sh1rp color change et 163 ft. Abuldent Mice■ end chlorlte. 
Large 2 cm f1ld1per cryatala et 163·164 ft. Nonc1lc1reoua to 
slightly c1lcareoua. 

(136•214) SAPROLITE; developed front flne•grelned, equtgranul1r
q.JlrU monzonlte, Fine-grained (1·2 irn) quartz end weathered 
feldspars In• light grey to ten clay•rlc:11 Mtrfx. Five to 
■ even centlllll!ter thick llledlin·ar1lned granite dlk11 Intruded 
the ~rtz lllllflzonlte at 162 and 164 feet. A very flne•grelned,
alx Inch Intercept of blotlte•rlch xenoltth with relict 
dlebaslc texture (11111flc volcanic or hypebbya ■ l Intrusive) la 
present from 163 to 166 feet. Blotlte 11 altered to clllorlte 
and plagloclaae to epldote. All the bedrock haa a IIIOderately 
to 1tronaty developed s1 fabric. 

TD• 214 1 
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Description 
(0•3) GRAVELLY SAND; OXIDIZED; reddt1h brown; land 1110d 1ortad, 
silty &fgr; l11t foot poorly aortad fgr 9vl. 
(3·9) SILTY FINE SAND; OXIDIZED; 1110d sorted; IOllllt c01r11r 
vralna • 

(9•13 1/2) VERY FINE SAND; UNOXIDIZED; M pebe, little organics
below 11 ft; v far 1..-dy 1llt below 12 ft. 

(13 1/2·17) CLAY & SILTY CLAY; UNOXIDIZED; vaguely l11111lnatad: 
abrupt lOMtr contact, 

(17•30) LOAN TILL; UNOXIDIZED; soft; COff1101'1111 carb pebl; 
clayey w/clay 11111 In upper foot or 10; fir■ &110re pebbly below 
27 ft; last foot -tly silt, 

(30·73) VERY FINE SANDY SILT &SILTY SAND; UNOXIDIZED; v 11ttll 
aortecl; 30•32 ft v far sandy silt w/allt ln near base; 32•38 
ft 1llty v fgr 1and; 38•46 ft lllt•v f9r 1andy 1llt; 46·52 ft 
silty v fgr 1and; 52·62 ft v fer sandy 1tlt; 62•63 1/2 ft clay
loao till •l~ed W/lllt; 63 1/2·65 ft ,tit W/pebbty elev t1111 
towards baae; 65·73 ft v fer 1andy silt, clay loa11 till Laver 
at 68 1/2 ft; carb pebi In last foot, gradatlonat lower 
contact. 

(73•76 1/Z) SILTY CLAY LOAM TILL; UIIOXIDIZEO; grade, to silt 
w/thln clay Ion till 111111 75·76 1/2 ft; abrupt t-r contact . 

(76 1/2 ·80) CLAY LOAM TILL; UNOXIDIZED; coq,ect; 1llt bed et 
n 1/2 ft, ,tit lm below 78 1/2 ft, gradattonal lower contact . 

(80·82 1/Z) SILT• VERY FINE SANDY SILT; UNOXIDIZED; clay 1011111 
t ll l layers below 81 ft . 
(82 1/2·89) CLAY LOAN TILL; UNOXIDIZED; flnn; lllt lm In Upper 
foot or so; ui carb &ah peba comnon; fin■ loany texture by 85 
ft: cob at 88 ft, 

(89-92) SILT; UNOXIDIZED; 1cattered land grains; peb cluster at 
90 ft, few below; grades to till below. 

(92·110) LOAM TILL; UNOXIDIZED; fflOltly only lffl pebl; clay bed 
at 95 ft, allty clay 101111 texture below; U'lConmon carb; c~ct 
by 104 ft, also clay texture w/few peba . 

(110·15]) SANDY LOAN TILL; UNOXIDIZED; greenlah gray; flna; •I 
calc; foot or 10 of 11111r·c11r aand at top; till cobbly at top, 
occ large pebl below; v rare carb; tooae In place ■, v Hndy 
front about 123•131 ft; cobs at 127, 131, 134 1/2, 146, 149 ft & 
at ba1e; DJCh quartz ■ and fr011 below ■lxed Into t-r couple ft 
of till . 
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(153 1/2·156) GRAVELLY SAND; UNOXIDIZED; silty, cgr, poorly 
sorted w/corrmon large pebs, 1m cob at 154 ft; c1rb peba rare; 
silt cl1et et ba1e, abrupt lower contact. 
(156·163 1/2) COARSE SAND; UNOXIOIZEll; v well 1ortecl; cgr •v 
cgr w/fet1 gnl by 158 ft; am cleat of gray, IIIOd c■ lc sandy till 
et 159 1/2 ft; l ■at 2 ft not•• well 1orted, ..,.tly 11111r, w/10111e 
gnl ■ t 162 ft; abrupt lower contact. 

(163 1/2•178 1/Z) SILTY VERY FINE SAND; UNOXIDIZED; greenlah 
grey; ebu-dent dark mice flakes; v fgr•fgr below 164 1/Z ft, 
silty In 1pota; 1110stly 11lty below 1n ft; no core 1n-11a 1/2
ft. 

(178 1/2·180) NO CORE, 

(180-187) BEDROCK; pink to tan, llledlUl·Coerse grained blotlte· 
bearing 1yenlte. The blotlte l1 ragged, 11101tly altered to 
chlorlte, end for11W • variably preaent, IIIOderetely well 
developed foliation et 45• to core axl1. Th■ original coarse• 
grained feldapers have recrystallized to ■medral petche1 
c°"""laecl of very fine-grained, s■uaaerftlzed feldspar,
separated by lntergrenular micas, 

Thin section deacrlptlon; •IJll1lle at 181 feet. 

Mineralogy; mlcrocllne (44X), plegloclaae 
(48X), blotlte (4X), epldote (4X), 1cce11ory
minerals (garnet,~). • 

Texture: hypldlcmorphlc•grenular, with 0.5 to 
0.8 m dl-ter, generally equlgrenular, 
feldspar,. Light brown, slightly pleochrolc 
blotlte 11 present In glOA1eroporphyrltlc 
111egecrysts 0.9 111n In dlmneter, 

Lithology: syenlte. 

TD • 187' 
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Strati­
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Column Description 

(0·8) FINE SAND; OXIDIZED; IIOd aorted, few am pebs In upper 
part; thin allty cgr •and bed w/sm carb pebs at base; abrupt
lower contact. 

(8•11 1/2) CLAY &SILTY CLAY; UNOXIDIZED; a calc; generally 
rare &v thin calc allt la111; few ■11 pebs &allt lam 10·11 ft. 

(11 1/2•18) CLAY TILL; UNOXIDIZED; N■ alve, fln11; mod 
calc•calc; few M pebs; gredatlonal upper contact; allty clay 
till below 14 ft; 1110re peba, aome large by 16 ft; l••t foot 
allty clay w/lnterbeds of cley, aoft, mod calc, v rere claata. 

(18·20) MEDIUM SAND; UNOXIDIZED; gvl at baae gredlng up to 
silty v fgr aand. 
(20•2~) LOAM TILL; UNOXIDIZED; IIOd calc; high Inv fgr aand & 
silt, pebbly; abrupt contacts . 
(22•25 1/2) SILTY VERY FINE SAND; UNOXIDIZED; well aorted, few 
coarae grains; gnl at 24 1/2 ft, v allty below; niedlun peb bed 
at base. 
(25 1/2·68 1/2) LOAM TILL; UNOXIDIZED; firm; calc; carb conmon, 
sh ooc:onmon; fgr Hnd Inclusion at 27 1/2 ft, well sorted fgr
send bed 28•28 1/2 ft; 1111re silty 44·48 ft w/allt Inclusion et 
46 ft; 1110re conpact w/depth; carb cob at 65 ft. 

(68 1/2·75 1/2) CLAY LOAM TILL; UNOXIDIZED; conpact; calc; 
broadly grlldatlonal upper contact; sh mre conmon than above; 
lignite peb et 71 ft; more silty below 73 ft; l•lnated silty
clay &clay, calc, w/few cleat!, below 74 ft. 

(75 1/2·87) LOAM TILL; UNOXIDIZED; soft; calc; conmon carb &ah 
pebs; fairly abrupt upper contact; fine Hndy loa111 till below 
about 80 ft; 1110atly • pebs; cob at 86 1/2 ft . 

(87·89) BOULDER . 
(89•99 1/2) CLAY LOAM TILL; UNOXIDIZED; coq,act; conmon carb & 
ah; minor allt &fgr ••nd Inclusions; allty In upper couple ft, 
1110re clayey In places; darker &more 1111salve w/no Inclusions 
below 95 ft . 

(99 1/2•105 1/2) GRAVELLY SAND; UNOXIDIZED; allty, poorly 
aorted; conmon to ebuldant carb pebs, ■11 carb cob at 100 ft; 
till bed at 101 ft, ••ndy to clayey till froa 1011/2·1021/2 
ft, IIO■ tly till w/11111r aand lnterbeds 104·105 1/2 ft . 
(105 1/2•124 1/2) CLAY TILL; UNOXIDIZED; c011p11ct; calc; clay
loa111 texture above 108 ft, large carb cob et 107 ft; allt 
Inclusions 108·112 ft; 1110atty allty clay w/acattered pebl; not 
quite H clayey below about 122 ft. 

·(124 1/2·129) SILTY CLAY &CLAY; UNOXIDIZED; laminated; IIOd 
calc•calc; v well aorted, no ••nd grain■ ; greenlah gray, dark 
gray &gray; greenlah allt bed toward■ baae• 

(129·135 1/2) SILT &CLAY; UNOXIDIZED; lMlnated; al·IIOd calc; 
greenfah gray allt &light brownlah gray clay, w/reddlah brown 
clay bed• at 129 1/2 ft; below 129 1/2 ft •••Ive gray silty
clay w/aand grain■, red bed at 130 ft; below 130.ft la111lnated 
allt, calc allty clay &few reddlah brown lam; few aand grains 
below 130 1/2 ft; aev red bed• at 132 1/2 ft; well developed
rhythmltea at 134 ft. 
(135 1/2•137 1/2) FINE SANDY SILT; UNOXIDIZED; greenlah gray;
maaalve not as well sorted•• above• no IIOd calc. 
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tha gray, crack-seal quartz veins. Fibers ire oriented 
perpendicular to the vein wall,. Iron oxide pseudomorpha after 
pyrite are preaent In trace amounts within the veins. Calcite 
replecement of the wallrock Is apparent In tha deepest core 
SMl)les where It has not been removed by weathering. 

Thin section description: &""files et 250 and 256 feet,+ + + ♦ + 
+ ♦ ♦ ♦ ♦ 

+ + + ♦ ♦ Mineralogy: plagloctase (40%), blue·green
+ ♦ ♦ + + blotlte (40X>, quartz (10X}, epldota (5X},+ + ♦ + + 

flne•gralned white ~le• (3X), apatite 
(tr•c•.l, celclte (In vein>. 

lextura: Porphyroclests of plagloct11e and 
quartz ara conmonl y 0.05 to 0.08 1111 long <wl th 
up to 5:1 flattening In quartz). lroken 
plaglocla1e Is rotated from 1/3 to 1/2 and 
quartz contains 11111ny blotlte lnclutlon■, 
Blotlte I• COIIIIIOf'lly lntargr.,.,l1r with acme 
growth In pre11ure shadows adjacent to 
pl1glocla1e. Veil developed c•t•cl11tlc 
foliation. Celclte, In a l•te vein, 
Incorporate, prevlou1ly•deforllll!d host rock. 

lithology: ll)'lonlte (protollth •Y hlYI bean. 
quartz-bearing plutonlc rock). 

TO• 267• 

(153·155) SAPROLITE: REWORKED; pale yellwl1h brOWl to grayl1h 
orange llll!dlun•gralned, angular to 11br1Qlded quartz Hnd. Sand 
11 very yellowl1h for the flrat 6 lnche1 and then turns gray, 
Contain•• few 1mell 1 mn concretion■ of quartz 1and and 
globular 1lderlte nodules. Send la Nde up of quartz grains 
coated with clay minerals. Gretna range up to 1 cm. Slightly
calcareous to noncelcareous. 
(155·158) SAPROLITE; REWORKED: similar to above but mre 
oxidized (light brown). 
(158·164) SAPROLITE; REWORKED; similar to above but mre 
yellowish gray to very light gray. 
(164·166) SAPROLITE: REWORKED; similar to above but fflOre medlun 
l lght gray, 
(166·174) SAPROLllE; REWORKED; similar to above but 1ll11htly 
oxidized. Fine-grained sand almost silt size with mica fla~es. 

(174·211) SAPROLITE; REWORKED; very light gray fine to very 
fine-grained sand. Grains angular to slbrouided and coated 
with clay minerals. Slderlte nodules change to• reddish brown 
color. Similar to 158•164 ft. except nu:h ffner·grelned. 
511111 flakes of mica. Sandy, clayey silt fr0111 193·194 ft. 
Boulder at 185 ft. Slightly calcareous to noncelcereous . 

(211•226) SAPROLITE; KAOLINITIC; llght greenish gray. Powdery, 
soft and massive. Oxidation occurs arOl.rd 1ane of the nodulH. 
Al::uidant O. 1 mn • 3 cm slderlte. nocllles. line of 4 an 
slAlrol.Slded quartz pebbles 6 Inches fr0111 contact wl th reworked 
saprollte. Noncatcareous. 

(226·234) SAPROLITE; CHLORITIC; greenish gray. Preserved 
niylonltlc texture less weathered and herder then above. Relict 
veining and sparse hairline oxidized quartz veins from 230·234 
ft. Slderlte nodules are fewer and sNller. More chorlte•rlch 
than above. Noncelcareous. 
(234-240) SAPROLITE; CHLORITIC; similar to 230·234 except 
visible calcite rich zones and veins throughout, Core Is more 
oxidized than above. Moderately calcareous to highly
calcareous. 

(240·260) WEATHERED BEDROCK; mylonlte. 
(260·267) BEDROCK; light yellow·tan, fine-grained rock with 
very fine-grained blotlte·rlch augen 1x51111 COl1')rlse 5 to 10% 
of the rock. Augen are not folded but 501118 are rouided. light 
green, altered plagloclase(7) clast1(31111) 1how rotation of up 
to Jo•. Two foliations are preaent with a strongly developed 
S1 parallel to CA and weak S2 at Jo• to CA. A COff'f)Ollte, 0.5·2 
cm thick quartz vein C0111p01ea of tight gray tranalucent quartz 
with nunerous chlorltltc wall rock Inclusion■ la nearly 
continuous over the length of the cora. White quartz with a 
well developed flbroue texture 11 found along the bOl.rdarles of 
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Description 

(0•9 1/2) FINE SAND; OXIDIZED; IIIOd ,orted; 3•4 ft f11r·11111r aand 
w/coarae grains, grading down to well sorted Y far ■ and below 4 
ft; unox below 7 1/2 ft; calc till Inclusion & largo carb peb 
at 9 ft, 

(9 1/2·58 1/2) LOAN TILL; UNOXIOIZEO; firm; c1lc; 110atly am 
peb■, abundant carb, v rare 1h; upper foot or 10 more clayey & 
10ft, till l1a1 clayey W/dopth; nucll far lend &■ tit In •trlx 
below 20 ft; 1110re clayey below 51 ft, clay lOlffl till below 57 
ft; 11redatlonel lower contact W/beda of l•lnated silty clay & 
cloy near baae, 

(58 1/2·99 1/2) LOAN TILL; UNOXIDIZED; loose; cite; 58 1/2•60
ft clay vaguely l•lneted w/1llty clay w/rnany pebs Incl sh, 
11rllde1 to till below; c- carb &1h; till -■ trlx rich In for 
sand & silt to 67 ft, firm w/JNJre clay below; clay loam till 
below 73 ft; occ Laroe pebs; 11lt bed or Inclusion at 85 1/2
ft, few 11lt 1tre ■ ks 91·92 1/2 ft & at 94 1/2 ft, crudely
l1111lnetod w/1llt below 95 1/2 ft . 

(99 1/2·114 1/2) SILT; UNOXIDIZED; 1110d calc•calc; v well 
sorted, rare coarae Hnd strains; top foot c■ lc altty clay 
W/ctay lam, few 811 peba & aev l11r11e pebs at 100 1/2 ft; 108·109 
1/2 ft fgr 11nd & 1llt·rlch till grldatlonel above & below 
w/1ltt: v far sandy silt 11111 below 109 1/2 ft, w/bedl frOffl 
111-111 1/2 ft & test 1/2 ft; fairly ebrtipt lower contact, 
(114 1/2•142) LOAM TILL; UNOXIDIZED; flMII; calc; c0111110n carb, 
rare ah; mostly .. pebs; 11111a1lve; rich In allt &clay, clay 
1011111 t I tt below 127 ft, 1110re clayey W/dopth . 
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• (137 1/2·140) SILT; UNOXIDIZED; greenish gray w/gray allty clay 
lam; scattered fine sand gralm, 1111 pebs et 140 ft; al• mod• calc . 
(140·145) SILT LONI Till; UNOXIDIZED; greenl1h grey; soft;• 1l·mod calc; only am pebs; gray silty clay layers at 143 1/2

• ft, large pebs below; large peb & 111 cob at ba ■ e; abrupt lower 

• 
contact. 
(145·150 1/2) lONIY SANO TILL; UNOXIDIZED; gr-■nl1h gray; firm; 
al calc; silty pebbly ••rd frOIII 145 1/2•146 1/2 ft; large pebs 
fairly cOIIIIIOr'I; dark greenl1h gray cgr allt I gray ■ llty clay 

•
• 149·149 1/2 ft; gray v ellty cgr 1 ■nd, poorly ,orted 149 

1/2·150 1/2 ft . 
(150 1/2·169 1/2) SILT; UNOXIDIZED; dark greenl1h gray cgr tilt

• I grey tilt; mod calc; laminated; abundant dark ■le ■ flakes In 

• 
.,__,..,____-1,,,.,,"""",,,------1 cgr silt; no gray ■ llt below 156 ft; v fgr 1 ■nd l• at 161 ft; 

laminated graenlah grey ■ llt &gr1yl1h brown clay z- at 162 
1/2 ft; brownl ■ h color, at Joints; no pebs; 168·169 ft tilt 
w/cley lam et top•• 

(169 1/2·172) VERY FINE·FINE SAND; UNOXIDIZED; v ■ llty & 
lnterbedcled w/fgr 1ardy ■ llt. 

• (172•1n) C~RSE SILT; UNOXIDIZED; dark gr1enl1h gray; occ 
brownish clay lam; v fgr 1ardy tilt 18111 at 174 1/2 ft .•

• 
(1n•224 1/2) SILTY VERY FINE I FINE SAND I SANDY SILT;• UNOXIDIZED; ■ l calc; dark greenl1h grey, hfet, •fie content; 
fgr•11111r sand I ■- at 181 ft; mo■ tly v fgr 1andy ■ flt 188·194 ft; 
rare cerb; silty cgr ■ and pocket at 192 ft; few gnl below to 

01 213 

02 3 19 2 

03 200 

04 0 18 

05 3 

:v: x,,_ ;::_;._.. 

~'"~. 

+ + + + 

• 194 ft; cgr•v cgr ■and bed at 195 ft; 205·206 ft ■ llty v 
fgr·fgr sand grade ■ down to cgr 1and; cgr silt 210·211 ft,

• brownl ■h clay lam In silt bed below; mo■ tly cgr 1llt 213 1/2 
• 

ft·215 ft; 215-217 ft silty v fgr•11111r sand, mod ■orted, w/v fgr• sardy s flt beds • 

•
•
•
• 
•
•
• ------• ------~-=-=-=-=-:---_=-------_-_--:,_-_ 

-=------------------ -•
•

•
• 

-----· (224 1/2-234) LONI TILL; UNOXIDIZED; greenl1h gray; loos ■; 11 
calc; 225·228 ft llllnY rCUlded to siangular cobs & large peba, • ------ v large cob at base; no pebs or cobs 228·232 ft, more• v 

•
• poorly ■orted ■andy •flt; 232·234 ft v poorly ■ orted 11rdy clay ~;~~-~~ w/few pebs Incl 2 large pebs at top, also large 1aprollte 

• 
~~ 

Inclusion different fr0111 saprollte below; peb lines at bate In 
reworked saprollte. 

• 
•
• (234·237) SAPROLITE; CHLORITIC; greenish gray, soft. Slight 

fine-grained equlgranular rock texture. Coar■e texture fr011 
237·238 ft. Oxidized zones occur along fractures at 236 ft, 
Conpletely weathered to clay mineral• except for aparae 
angular quartz and pink feldspars ranging up to 2 nm, and 
llbundan41 flakes of 11aJSeovlte. Slightly calcareous. 
(237·240) SAPROLITE; CHLORITIC; dark greenish gray. Similar to 
above only texture la less pronounced. 2 c11 rounded pebble at 
240 ft (in place?). Slightly calcareous. 
(240·243) SAPROLITE; CHLORITIC; similar to 234·237 ft. 
(243·261) GRUS; dark greenish gray, fine grained. Core has a 
gr ■ lny•cll.ll1)Y texture. Contains more quartz, son-e feldspar ■ 
and ■Wldant small ILIScovlte flakes. Similar to above (234·237
ft) only less weathered. Slightly calcareous to moderately
calcareous. 

(261·267) BEDROCK; light gray, equlgr ■ r-...l ■ r, blotite quartz 
.-izonlte c~sed of 1 to 2 11111 sltiledr ■ l plaglocl ■ se, 51 
quartz and 51 blotlte. Moderately well-developed s1 foliation 
Is at 45• to the CA. 

• + ♦ + + ♦ 

+ + + + + Thin section description: •~le at 262 feet. 

• 
• + + + + + 

+ + + + + Mineralogy: pl ■ gtoclaae (33X). mlcroclln■+ + + ♦ ♦ (25X), (J.lllrtz C21X), dark green blotlte (20X>,
apatite (tree ■). 

Texture: Nypldl011Drphlc-gr ■!'lll1r with zoned, 
altiledral plaglocl11e (0.!>•3 1111 long) and 
recry,talllzed anhedr•l ~lcrocllne ■nd (J.lllrtz 
(0.2•0.7 1N11 dl1111eter). Blotlte I ■ 11Aihedr1l 
usually 0.5 to 1.5 !NII long with IIIOd■ r•te 
chlorltlz ■ tlon and clay alteration 
(weathering). The core■ of 
the~~ !:)lagloclase ar■ e11ten1lvely altered 

Lithology: Weathered blotlte quartz 
inonzon Ite. 

TD• 2671 
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Description 

K (0•3 1/2) VERY FINE•FINE SAND; OXIDIZED; 11tll 1orted, few 
coar■ er 9ratn1. 
(3 1/2·6) CLAY &SILT; OXIDIZED; leached to 5 1/2 ft; 11tll 
developed I•; 1111>1tly 1tlt w/few 11nd 9ratn1 below 5 ft. 
(6•32) 111:RY FINE SAND; OXIDIZED; v 11tll ■orted, 1llty &coar1e 
grain, fn placn; bed of 1llty clay w/11nd 9rafn1 at 9 ft, v 
fgr•fgr 11nd below; large carb peb at 10 1/2 ft, fgr 11nd w/few 
1m peba below to 11 ft; uiox below 11 ft; clayey till over clay
bed at 11 ft over bed of v fgr 1 ■ndy 1llt w/1llt l•; clayey
tfll lam at 12 ft; 13-14 ft clayey till w/carb &ah peba, allt 
beds at 13 1/2 ft; l•fnated •flt bed at 15 ft over v well 
sorted fgr 1and w/bed1 of v fsr ••nd; at 21 ft 1llty v fgr ••nd 
grading to 1llt 1t 22 ft, c1lc, w/cl ■y lM, IOMe ■Ind; v fgr 
11nd below 23 ft, clayey till bed at 25 ft; thinly lMlnated 
silt bed ■ at 27 1/2, 28 1/2 ft; fgr aand below 29 1/2 ft. 

(32-85) LOAM TILL; UNOXIDIZED; firm; c1lc; 1tx.ndant carb, v 
rare ■h; abrupt upper contact: darker gray &c~ct below 36 
ft; IIIOfltly s■ &Mdl1111 pebs, little 110re large pebs w/depth;
gradatlonal tower contact, clayey In l11t couple ft,
lntarbedded v/clay at baaa• 

(85•92) SILT &CLAY; UNOXIDIZED; clay to silty clay interbedded 
v/clayey till In upper foot, allt l11111fnated w/clay below; few 
■m peba; lnterbedded W/t Ill below 90 ft • 

(92·101 1/2) CLAY LOAM TILL; UNOXIDIZED; aud flow depoalts; 
10ft, pebbly 1llt 92 1/2·93 1/2 ft; IIIClstly pebbly 1flt below 94 
1/2 ft, laminated w/clay at about 97 1/2 ft; 111C11tly clayey till 
below 98 1/2 ft, 11lt bed at 99 ft . 

(101 1/2•134) ClAY LOAM TILL: UNOXIDIZED: fln11; ma11tve; C01'1111011 
carb & ah; 111>1tly only 1111 pebe; 111>re 11lty II/depth; gradea to 
laminated silt &clay at 119 ft, beck to clayey till by 119 1/2
ft; sandy zone at 131 ft; dark gray In last 1/2 ft . 

(134-136) SILT &CLAY; UNOXIDIZED; laminated; am pebs In upper 
pert, 11ndy bed at base . 
(136-140 1/2) LOAM TILL; UNOXIDIZED; firm; calc; 1m cob near 
top; lnterbedded w/11nd below 138 1/2 ft, v fgr ■ and 139 
1 2-140 ft. 

TIH llfflplH 
In Drlll Hole ,., 
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• (142•144 1/2) CLAY; UNOXIDIZED; c■ lc; lnterbedded W/cley till 
to about 143 ft, 1111:11tly ■ llty clay & clay w/falrly camion•• pebl below. 

• (144 1/2•155) SILTY CLAY LOAfl Till; UNOXIDIZED; v 10ft; c ■ lc; 
1110re 1llty l fir■ below 151 1/2 ft, ■ l10 1110re pebl; ■ flt &clay

• lnclusl- below 154 ft fr0111 uiderlylng leke 1ed . 

• 
• 

(155·161) SILT &CLAY; UNOXIDIZED; laminated greenl1h gray silt 
&dark'gray clay, l111 vary fr0111l c ■ lc•calc; well developed

• 
rhythmlte ■ In places, beat le■1t c ■ lc; few v thin brown clay

• lam towards top; matly celc 1llt below 157 ft; .. pebl fairly 
l---1t-----E~------I 

• 
• 

+ 
♦ ♦ ♦ + 

cClfflllOl'I; clay lM below 160 ft, clay flow till ■t beae. 

• (161•165) CLAYEY GRAVEL; UNOXIDIZED; IIIOd calc, binodal 1ortfng; 

• mre silty clay than gvl In upper foot; c-, c ■ rb; matly
fgr•111gr gvl ■ lxed w/■ llty clay. 
(165•176) SANDY LOAM Till; UNOXIDIZED; greenish gray; flr11; 11 
calc; r ■ re cerb; le11 1andy below 168 ft; 169•170 ft loaay 
textured &softer; 1110re conpect below 1n 1/2 ft, 1l·nod c■ lc5 101 34 
w/few u cerb pebl; c--. l1rge pebs; Incorporated ■■ prollte
below 174 ft . 

•3 232 8 

(176•179) SAPROLITE; REWORKED; 1110ttled dark greenish gray. 
Contains runerous exotic cerbon■ te ■nd other rounded pebbles up 
to 4 111 encl rock fre9111■ nt1 up to 4 CIII. Also contains large 
unweathered 1ectl- of rock. Calcareous. 
(179•180) SAPROLITE; CHLORITIC; dark greenish gray weathered 
rock . 
(180•183) SAPROLITE; CHLORITIC; dark greenish gray. The• preserved rock texture la medl1111·gr ■ lned and horizontally 
foliated. Thin oxidized zone■ ■t 182 ft (drilling or glacial

0 3 18 • artffact?). Contah'18 up to 1 c• rock fragments ■nd up to 1 11111 
angular quartz and feldspars. Calcareous. 
(183•191) SAPROLITE; CHLORITIC; sl ■ llar to above but oxidized, 
Derk to IIIOderate reddish br011n streaks and stains. less• oxidized fr011183•184. Core 11 a dark greenish gray mttled 
with dark reddish br011n ■nd lllOder ■ te olive brown. Contaln1• fragments of up to 1 11111 angular pink granitic fragments.0 19 5 Calcareous . • (191•208) SAPROLITE; KAOI.INITIC; grayish green. Rock texture• Is IIUCh 1110re pror,ou,ced th ■n above or 11■ybe Just a finer 
texture. Contains 0.5 m grains of quartz and feldspar. 
\leathered feldspar• appear ■1 sparse Mtilte 1pec1. Al lgrment of

• chtorlte 5• from vertical calcite veins ■t 202 ft, 204 ft, and 
207 ft parallel to allgrrnent of chlorlte. Slightly calcareous• to calcareous. 

• (208•215) SAPROLITE; CHLORITIC; dark greenish gray to dusky 
green. Similar to above. Contains thin l ■yera of chlorlte·• rich 11111terlal horizontally cro11 cutting the foliation of the 
111■ Jorlty of the saprollte. Slightly calcareous . 

•
• (215-231) SAPROLITE; CHLORITIC; (Note: ~et coring done. Usually 

fines ■ re washed out.) 13 ft core lost. Dark greenl1h gray.
Core looks like fine to mcdlun·gr ■ I~ aand but was probably
1lmllar to above. 
(231·246) BEDROCK; aiost of the cored Interval 11 gray•green, 
flne•gral~ and strongly foliated with an ll'ldulatlng s1
foliation parallel to CA with poorly defined by fine-grained 
blotlte layers. Abundant quartz ■ nd quartz-feldspar veins 
generally show 5:1 flattening. Between 237 and 240 feet 
calcite replaces the grOLo:fmass surrounding a diffuse calcite 
vein which is perpendicular to the CA. In the sane Interval, 
the carbonate replaced wall rock Is cut by 0.5 to 2 Cflll quartz 
and quartz•feldspar veins "ifeh chow well developed boudlnage. 
A crosscutting, gray quartz vein, containing tr■c• 8IIIOIM'ltl of 

+ ♦ ♦ + + flne•gral~ disseminated pyrite ■ nd chalcopyrlte, fills the 
• + + + + + central part of the quartz·feld1p■ r vein or 1urrounds the ••rly

+ + + + + quartz-feldspar velna. The late, gray quartz portion of vein
♦ + + + + 

+ + + + + Is c°""letely pulled ■part at one location with the In-filling 
♦ + + + ♦ host rock showing the s11m11 foliation as the adjacent wall 

+ + + ♦ ♦ rockl. Between 240 Ind 245 brittle defor11111tlon caused bv 1 

+ + + closely ap■ ced fracture cleavage ■ t 45• to CA offsets ■■ rller 
+ + 

+ 
♦ ♦ 

♦ 
flne•gr ■ I~. gray calcite velnleta which ■ re parallel to CA. 

+ ♦ + + + The protollth was probably a dark gray to black, strongly 

10 

+ + ♦ ♦ foliated and brecciated maflc rock with 3 m dl-ter atuipr
♦ + ♦ ♦ + euhedral plagloclaae porphyrocl ■at• that have been highly 

deformed and variably replaced by aerlclte, calcite, ■ nd Minor 
blotlte. 

Thin section description: sanples at 240 and 241 feet. 

Mlneral0gy: porphyroclastlc hornblende (30X), 
chlorlte (20X), calcite (20X), epldote (15X), 
quartz (10X), plaglocl ■ se (2X), opaquea 
[pyrite, ch ■ lcopyrlte, Iron or lron•tlt ■nl1111 
oxides) C2X). 

Texture: Intensely deformed hornblanda (dark 
green), porphyrocl ■sta with rotation up to 1/2 
comnonly have chlorlte and quartz pre11ura 
shadows. Chlorlte and elongation of the 
hornblende porphyrocl ■ 1t1 cleflne1 the 
foliation. Fine-grained pl ■ glocl11e 
porphyrocl ■ 1t1 ■ re broken. Epldota 11 pre1ent 
11 prl1■■ tlc euhedr■ l cry1tal1 or•• 
Irregular, lriledr■ l patches. A 3 • wide 
veln77 Is conposed of lriledr ■ I recrystallized,
with flne•gr■I~ lntergranul■r calcite 
replacing the host rock near the vein. A thin 
(0.3 nn) quartz vein Is displaced ■ long the 
pr0111lnent 1hear plane. 
Stbdom■ lns within the thin section 1h011 
rotation along the vein bowldarles. 

lithology: protmylonlte with quartz ■nd 
calcite veins (protollth gabbro). (~!tic 
g ■bbro 11 poorly pre1erved locally In the 
1■q,le ■ t 240 feet). 

TO • 2461 
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Strati­
graphic 
Column Description 

K (0-6 1/2) FINE-MEDIUM SAND; OXIDIZED; 111 pebs In Upper couple
ft. 

(6 1/2•8 1/2) GRAVELLY COARSE SAND; UNOXIDIZED: poorly 1orted, 
allty fgr avl at top; 111 pebs; only anl 7 1/2•8 ft, fgr gvl,
1110d 1orted below. 
(8 1/2•21) CLAY LOAM TILL; UNOXIDIZED; ffnn; celc; abrUpt l4ll)er 
contact; conmon carb &. ah; mo1tly IM pebs; coarsens w/depth. 

(21·106) LOAM TILL; UNOXIDIZED; ■a aboYe, but lighter gray; 
conpact below 36 ft; v fgr aend bed et 50 ft; v C°""8Ct below 
55 ft; till rich Inv fgr ••nd I tilt; lend lM It 84 1/2 ft; 

• 105-105 1/2 ft cobbly gvl mixed w/clay I clay lo1111 till, 105 
1/2·106 ft greenlah grey allty clay ■ lxed w/cley lo11111 till;
leH carb, no ah noted tow1rd1 base. 

(106·119) SILT, CLAY I VERY FINE SANDY SILT; UNOXIDIZED; 
greenlah grey; •l·ll0d calc; pebs within sandy silt; moatly allt 
below 109 ft, w/rare.,. peba; some obaure lM of allty clay. 

(119•124 1/2) LOAM TILL; UNOXIDIZED; greenl,h gray; flra; IIIOd 
calc; rich In fgr •and I silt; large peb at top, gradatl-l
Upper contact. 

(124 1/2•134 1/2) SILTY CLAY: UNOXIDIZED; greenlah gray;
111111,tve: mod calc • 

(134 1/2•140) SILTY CLAY, CLAY &CLAYEY SILT; UNOXIDIZED; 
lnterbedded; 1110d cite; v rar• 1and grains; 1m1tly 1llt In lower 
foot . 

01 
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(140 1/2•148) SILT; UNOXIDIZED; calc; some V fgr sandy 1llt 
above 142 ft; massive w/occ dropstones; 147-148 ft greenish 
gray silt, gray silty clay &dark gray clay, well laminated, 
sl·mod calc, abrupt upper contact. 

(148·155) SANDY LOAM Till; UNOXIDIZED; firm to loose; sl·mod 
calc; rare carb; cob & large peb at top, cob at 152 1/2 ft. 

(155-164) CLAY LOAM Till; UNOXIDIZED; firm; calc; i.n:omnon 
carb; not many pebs; crudely stratlfle-d In places w/silt; only 
mod calc, more sandy In places; greenish gray below 156 ft; 
ruch lnterbedded silt below 162 ft; believe till mixe-d 
w/saprolite &/or lake sed . 

(164·168 1/2) SILT; UNOXIDIZED; v pebbly below 165 ft; mod calc 
sandy loam till 166·167 ft; v pebbly towards base . 

(178 1/2-183) NO CORE . 

(183·189) SANDY LOAM Till; OXIDIZED; as above; i.n:omnon carb; 
gray sl calc silt bed at 188 ft, till light brown below. 

(189·192) BOOLDER. 

(192·197) HEDIIJ,l·COARSE SAND; UNOXIDIZED; mod sorted, occ pcbs; 
rare carb; cgr•v cgr below 194 ft; cob at or near base . 

(197·204) LOAMY SAND TILL; UNOXIDIZED; sl calc; mostly pebbly 
sand in upper foot; 200·201 ft silty pebbly cgr sand, mod 
sorted, could be sluff; 202·203 ft cOOl)llct, sl calc·calc silt 
to v silty till w/sm carb pcbs; 203·204 ft boulder . 
(204-207) GRAVELLY SAND; silty, cobbly, cgr; mod-poorly sorted; 
rare carb; grades to till below. 

(207·215) LOAHY SAND TILL; UNOXIDIZED; loose; sl calc; firm 
sandy loom till below 211 ft, mod calc; rare carb; below 212 ft 
c~ct &mod calc•calc . 

(215·21B) VERY FINE SAND; UNOXIDIZED; v silty; coarsens 
dowm,ards . 
(218·227) MEDIUM-VERY COARSE SAND; UNOXIDIZED; silty rngr sand 
coarsening downwards to silty cgr sand below 220 1/2 ft; pebbly
&silty layers; well sorted v cgr sand below 221 1/2 ft; cobs 
below 225 1/2 ft, w/large cob at base. 

(227·234) SANDY LOAM TILL; UNOXIDIZED; COOl)llct; mod calc; cobs 
from 228 1/2·230 ft; large pebs fairly coomon; unconmon carb; 
sandy clay loam till in lower part. 

(234·237) SILT &CLAY; UNOXIDIZED; greenish gray silt, dark 
gray clay; interbedded; mod calc; abrupt upper contact; clay 
light brown below 236 ft, also noncalc to v sl calc; 
gradatlonal lower contact. 
(237·239) GRAVELLY SAND; mgr sand, silty, mod sorted; some 
large pebs. 

(239·243) SAPROLITE; KAOLINITIC; grayish olive-green. 
Preserved rock texture of white specs (1·2 nm) in darker clay 
minerals with bonding from 240·243 ft. Bands are horizontal, 
much lighter in color (very light gray), range in thickness 
from 0.2-3 cm. c~lctely weathered to clay minerals. 
Hodcrotely calcareous, but slightly calcareous in the lighter
colored bands. 
(243·247) SAPROLITE; CHLORITIC; grayish olive. similar to 
above but strong yellow tint. The large light gray bands stop 
at 243, where thin white horizontal to subhorlzontal streaks 
occur. Iron oxide staining along some streaks and as small 1 
nrn blebs sporadically. 3 cm strip of dark brown organic 
material at the bottom of the bag (contamination?). Moderately
calcareous. 

(239·247) SAPROLITE; derived from oplite dikes which Intrude a 
black, biotite· and plagioclase·rich, porphyritic maflc 
plutonic rock. Aplite is white, fine-grained, with 1 to 2 m 
quartz, plagloclose and muscovite phenocryats. Mafic pluton is 
medi1A11·9rained and porphyritic with 3 to 4 nm parallel 
plagloclase laths, In a biotite·rich matrix, which are locally 
parallel In structural subdomalns. From 243 to 246 feet a 
medilAII green-gray, clay-rich saprollte la highly deformed 
showing a strong foliation ond brecciation with small-scale S· 
folds of tectonic breccia clasts (0.5·2 cm long,> 5:1 
flattening). Many clasts are flattened and show pressure 
shadows. The moflc and felsic layers in this Interval 
alternate frequently with contacts parallel to the prominent
foliation. Haflc layers are warped into discontinuous, low· 
orrplitude, open folds and are tectonically thlmed by ductile-

style deformation. Apllte layers show brittle deformation. A 
few percent calcite is disseminated throughout. 
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K (0·5) SILTY VERY FINE SAND; OXIDIZED; v well sorted. 

(5·13) VERY FINE SANDY SILT; OXIDIZED; poorly sorted w/pebbly 
cgr sand lnterbeda In upper foot, cob at 6 ft, v well sorted 
below; silt bed at 9 ft; coarse send grains below 11 1/2 ft, 
also i.nox; silt l• at 12 1/2 ft; 1110d ■ orted, ■ llty 11111r•cgr
sand w/u pebe In la ■ t 1/2 ft. 

(13•20 1/2) LOAMY SAND·SANOY CLAY TILL; UNOXIDIZED; crudely 
■ tratlfled; comnon carb &■h; mstly u peb■ ; bed of pebbly
mgr•cgr ■ and at 17 1/2 ft over 11111r•cgr ■ and, well ■ orted w/fev 
•• pebs to 18 1/2 ft; till rich In fgr ■ and &■ tit & loo■ e 
below 18 1/2 ft; flnn dark grey lo• till below 20 ft . 

(20 1/2•23) SILTY FINE SAND; UNOXIDIZED; 1110d ■ orted w/couple
firm Ion till leyer ■ to 22 ft, well ■ orted v far ■ end below. 

(23·43) LOAM TILL; UNOXIDIZED; flnn; texture on ■ llty ■ Ide of 
loam; silty fgr send bed et 26 ft, 11rede1 to silty f11r•11111r 
pebbly send w/tlll leyera frm 27•28 ft; COIIIIIOl'I III peba; 36 
1/2•40 1/2 ft v far aend•rlch till, abrupt lower contact 
w/lerge peba at base; 40 1/2·43 ft pebbly clayey silt, fir■, 
celc, v poorly sorted, reworked leke ■ ed. 

(43·83) LOAM TILL; UNOXIDIZED; fir■; celc; Ntrlx high In silt 
& fgr send; comnon carb, rare ah; 1101tly only u peb■ ; clay
IOIIIII till below 70 ft; large lnclualon at 74 1/2 ft of clayey
silt, silty clay &clay, greenish gray &grey w/reddlah brown 
mottles, 1110d celc·celc; n-83 ft mixed gray clay lo• till & 
greenish gray sandy lon till. 

(83•92) SANDY LOAM TILL; UNOXIDIZED; greenish grey; flnn; sl 
calc; large peba fairly comnon; uncOIIIIIOl'I cerb . 

(92·100) BEDROCK; inedlun to dark gray, coarae·gr ■ lned 11 ■bbro, 
subophltlc, with ferromegneslan megecryst ■ (0.5 cm) enclosed by
0.1 to 0.2 1111 plagloclase end ferr011■11ne ■ len ■ lnerel ■ withe 
dleba■ lc texture. Plagloclese I ■ pink to tan color. 
Ferromegne■ lan ■ lneral ■ up to 60X uauelly enclose dls ■ enilnated 
alA:Jhedrel pyrite (1X). Magnetite dl ■■ •lnated In the 
ferrOffllgne■ lan ■ lneral ■. SOllle prl ■ary? blotlte I ■ pre ■ ant. No 
penetrative fabric I ■ observed. 

Thin ■ ectlon de■ crlptlon: s-.,le et 100. feet. 

Mineralogy: Pyroxene and fibrous -.ifilbole 
(51X), pla11locla1e (36X), blotlte (9X), Iron 
oxide and pyrite (4X), aphene (trace). 

Texture: Subophltlc, with lerge alA:Jhedrel 
urallte·altered pyrox- porphyrocleats pertly 
enclosing pl111locl11e (An 60) letha. Lerge
alA:Jhedrel brown blotlte grelna u■ ually occupy 
lnter11renuler areea whereea 11rean blotlte la 
altering frlllll th• fibrous -.ifilbole. 
Plaglocla ■• crystals era lntargrown with 
eqihlbole where they are In contact. No 
penetretlva fabric la prnent. The texture ■ 
augge ■ t., eut-tM10rphlc origin for the 
eqihlbole and some of the green blotlte. 
Brown blotlte NY bee NIIIIJ8tlc ■lneret. 

Lithology: Gebbro (ple11loct11e•pyroxene
cuiulete). 
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(140·153) SANDY LOAM TILL; UNOXIDIZED; greenish gray; firm,
72 302 • corrpect below 143 ft; mod calc; cob near top but not real 

rocky; more large pebs 146·150 ft; rare carb, ccmnon dark• Precmrbrlan pebs; some evidence of mixing w/saprol I te below 150• ft; 152-153 ft reworked saprolite w/large peb at base. 

03 2 275 

(152-153) SAPROLITE; REWORKED; greenish gray and dark greenish• gray, mottled. No apparent preserved texture, Just a mottle of• light and dark green clay minerals. Cobble at 152 ft. 
Contains many subrot.med pebbles that range up to J cm.04 0 245 • Slightly calcareous. 
(153-160) SAPROLITE; KAOLINITIC; pale blue-green, massive . • ~here exposed to air it turns olive. Uniformly weathered, no 
mottles. Siderlte nodules up to 1 mm and also some very small 
angular quartz grains. Highly calcareous zone at 155 ft .• Quartz grains range up to 3 nm at 155 ft. Slightly calcareous.

05 3 • (160-161) SAPROLITE; KAOLINITIC; light greenish gray, IIIBSSlve. 
SI ightl y oiddized In places. line of subrounded pebbles and a• thin layer of sand at 160·1/2 ft. Pebbles range up to 2 cm. 
Contains angular quartz grains and siderlte nodules up to 1 cm.• Slightly calcareous to noncalcareous. 
(161-175) SAPROLITE; KAOLINITIC; similar to 156•160 ft. with 
slightly larger siderite nodules. Large 2 cm angular quartz• fragments at 162 ft. Becomes almost fissile at 164·167 ft. 3• mm quartz fragments in a continuous line at 173 ft. (quartz 
vein?). Slightly calcareous . • (175·178) SAPROLITE; CHLOfllTIC; similar to above only slightly• darker. Some areas are dark greenish gray. Variegated at 175· 
176 ft. 2 nm slderlte nodules. Quartz cobble at 175 ft. 5 nm 
rock fragments. Slightly calcareous. 
(176·185) SAPROLITE; CHLORITIC; pale blue•green to greenish• gray, soft. Color turns to greenish gray when exposed to air .• No apparent texture, just a soft mottling of colors, Hany 1·2 
mm slderite nodules with a few angular quartz grains. Powdery• from 183·184 ft. Slightly calcareous. 
(185-187) SAPROLITE; CHLOfllTIC; similar to 175-178 ft .• (187·232) SAPROLITE; CHLORITIC; similar to 178-185 ft. 
Slderlte nodules slightly larger and variegation slightly 
stronger. lost 192·212 ft. Large metagraywacke fragments at• 212-214 ft. Abundant angular quartz fragments up to 2 cm with 
siderlte nodules associated with the grains (relict? quartz 
veins?). Core herder, dryer, and variegation becomes coarser 
at 226 ft., slightly less weathered. Slightly calcareous to 
calcareous. 

• 
•
• 

06 3 • 
(232·240) SAPROLITE; CHLORITIC; grayish blue·green to grayish• green, blockly, weathered metagraywacke In a matrix of grayish 
green saprolite. Blocks range up to 10 cm. Rel let bedding• structure may be present. 1·2 mm quartz fragments and siderite 

07 0 11 2 • nodules. Powdery with less rock fragments from 237-240 ft. 
Slightly calcareous . • (240-245) SAPROLITE; CHLORITIC; similar to above, rock 
fragments absent. Abundant mica flakes in 6· Inch zone at 240 
ft . 

• (245-253) SAPROLITE; CHLORITIC; pale blue-green, soft. Similar 
to 178-185 ft. Hasslve but has horizontal allgrment of grains .• L~ appearance from the abundant quartz grains and siderlte 
nod.lies. Massive pale blue-green clay from 248-251 ft .• Slightly calcareous. 

(253-276) SAPROLITE; CHLORITIC; grayish green variegated, soft .• Quartz grains, slderite nodules, and occasional mica-rich zones
• or layers . Calcareous in areas from 266·268 ft., with mica· 

rich zones and angular quartz fragments. 4 cm quartz vein at• 271 ft. Highly calcareous around quartz vein. St ightly
calcareous to noncalcareous . • (276·280) WEATHERED BEDROCK; weathered metagraywacke. 
(280-285) BEDROCK; gray-green, medh.111· to coarse-grained 
graywacke with subangular to subrOll'lded feldspars in a green• biotitlc matri~. S defined by contact with fine-grained well

• sorted laminated si~tstone is locally parallel with s1. At 282 
feet mylonitlc shear bands are present at a scale of to 8 cm.• Mylonite consists of quartz and sericlte. s2and s1 are 
parallel and folded (oriented at 30-60" to C) at t~e top of• the cored interval by o2 which caused catacla9i1 near the 
bottom of the interval. s2 is developed by closely spaced 
shear·bands oriented JO' to CA and discordant to s0 and s1. At• 283 feet fish-hook folds terminate against a deformed quartz 
vein in a zone 4 cm wide . •

• Thin section description: saq,I es at 282 and 284 feet .

• Mineralogy: quartz (70X), plagioclase (20X), 
bi otl te (!OX).08 5 

• Texture: Strained and recrystallized,
• elongate quartz (0.1·0.5 nn) and plagioclase 

C0.1·0.3 nm) usually show Interlocking• botmarles, Brown biotlte (D,05 nm) is 
lepidoblastlc. Primary sedimentary layering• 

• 
(S0) is nearly parallel to s.\. In the sample 

+ + + + + B from 264 feet, feldspar is c erser (0.5·2.0 
♦ + ♦ ♦ + nwn) and e~tenslvety altered to 11t11te mica. 

+ ♦ ♦ ♦ ♦ 

♦ + + + ♦ 

09 4 

• ♦ ♦ ♦ 
lithology: meta·graywacke.+ ♦ 

• 
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_ 

rock 11 

+---~~tif:iiio:.l':"'1"!~~,--1 unc--. larga peba, carb; allty pebbly ■ and fr0111 130·131 ft; 
1andy In last foot or 10; 111 coo et ba•••• (133 1/2•138 1/2) LOAM TILL; UNOXIDIZED; c~t; c1lc1

• abundant carb; 1lm1t ell pebs u; gradetfonal lower contact. 
(138 1/2•143) SANDY LOAM TILL; UNOXIDIZED; flnn to compact; 

•
• varies fr0111 IIOd calc to calc; moat clast ■ derived fr0111 

underlying 11ndy 1aprollte; •- carb pebe; Intact chooks of 
olfte towards base. 

Description 

(0•7) FINE SAND; OXIDIZED; well sorted,·- coarser grain•:
abrupt lower contact • 

(7•10 1/2) LOAN TILL; OXIDIZED; c~ carb pebe; v silty 8•8 
1/2 ft; 10·10 1/2 ft silty 119r land over 1llty v fgr 1and: v 
abrupt lower contact. 
(10 1/2•39) LOAM Till; UNOXIDIZED; c~ct; COIIIIIOn carb pebl;
clay lOIIII till belOII 19 ft; 22•23 1/2 ft tilt, gradatlonal 
contect1; 1101tly • pebl; t.neonmon sh; grade• Into tilt below. 

(39•44) SILT; UNOXIDIZED; Cale; W/IIOstly thin till layer■; 
ma11lve silt below 40 1/2 ft, v·rare pebe . 

(44•75) SILT LOAM TILL: UNOXIDIZED; firm, c~ct belOlf 47 ft; 
CCIIIIIIOn cerb & ah; silty zone at 53 ft; apar •- core lo■ 1 
52·57 ft, driller es111111d wa1 silt bed; coar■ e loamy texture 
W/dark pebs 67•70 1/2 ft; gradlltfonal lower contact . 

(75•80) SILTY VERY FINE SAND; UNOXIDIZED; v well sorted; little 
silt at top; greenl ■ h gray w/depth; clay la111 at 79 ft; v fgr
sandy ■ flt below 79 ft, grades Into till below. 

(80-84 1/2) SILTY CLAY LOAM TILL; UNOXIDIZED; c~t1 calc; 
■ lxed w/greenl1h gray ■ Ht to 81 1/2 ft; not 11111ny peba; 82·83 
1/2 ft silty v fgr ■ and, grading to v fgr sandy allt at ba1e; 
till mixed W/allt towards base• 
(84 1/2·B9) VERY FINE SANDY SILT; UNOXIDIZED; ■asalve; laat 
foot 1llty v fgr sand • 

(89•91) SILT; UNOXIDIZED; greenish gray. 

(91·109) SILTY CLAY-CLAYEY SILT; UNOXIDIZED; calc; lnterbedded 
w/dark gray clay to 93 ft; ma11lve silty clay to 94 ft; few 
peb■ below 94 ft; clayey silt belOlf 94 ft, vaguely l11111lnated 
w/1llty clay fr0111 96·97 ft; clayey silt lMln■ ted w/1llty clay 
below 102 ft, also all ty v fgr sand la111 below 104 1/Z ft; dark 
gray clay bed et 107 ft, great variety of lnterbeds . 

(109•123) SANDY LOAM TILL; UNOXIDIZED; graenl ■ h gray to 111 ft; 
flra1 IIOd c ■ lc•c•lc; rare carb; large peba fairly comnon; 
■ parse dark Prec..-brlan peba. -t are granitic; 1101tly only 111 

pebe below 119 ft, coo at baH. 

(12J•127) GRAVELLY SANO; UNOXIDIZEDJ well aorted fgr•qir land 
to 12J 1/2 ft, grading to ■ flty cgr aand; ■ llty fgr gvl below 
124 ft, apar w/clay layer• or lnclualona; poorly sorted. coo at 
125 ft, gvlly fgr sand below, CCIIIIIIOn large peba; fal rly abrupt 
lower contact . 
(127•133 1/2) LOAMY SAND Till; UNOXIDIZED; fln11; mod calc1 
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strati­
graphic 
Column Description 

(0•5) SILTY FINE SAND; OXIDIZED; unox below 2 ft; v fgr sand 
bed at 2 ft, less sit ty below; 4·5 ft gvlly fgr sand w/large 
pebs, poorly sorted, abundant cerb; abrupt basal contact . 
(5•20 1/2) LOAM Till; UNOXIDIZED; firm; abundant carb, no sh 
noted; large pebs fairly conmon; c~ct below 14 ft, not es 
pebbly; fairly abrupt lower contact . 

(20 1/2•27) CLAY LOAM TILL; UNOXIDIZED; ccq>act, as above; 
loamy texture 23·24 1/2 ft w/sm cob at base; sh peb at 25 ft . 

(27·4I) SANDY LOAM TILL; UNOXIDIZED; c°""act; rich Inv fgr 
sand; v sandy below 30 ft, grading to v fgr sandy silt from 
32·33 ft; pebs fairly comnon, carb conmon, occ sh noted; coarse 
loamy texture below 38 ft. 

(41·55) CLAY TILL; UNOXIDIZED; c~ct; abundant cerb, uncomnon 
sh; abrupt upper contact; loamy textured 50·50 1/2 ft, clay 
loam till below . 

(55·59) NO CORE; driller believes fgr sand. 

(59•66) CLAY LOAM TILL; UNOXIDIZED; as above; grades to calc 
silt at 65 ft, few gnl, sand grains in lower part . 

(66·80) No CORE; drll ler believes fgr sand. 

(80·85) VERY FINE SANDY SILT; UNOXIDIZED; well sorted but fair 
amo1.r1t of sm pebs; calc; couple inches silty v fgr sand et top; 
82·84 ft lnterbedded w/sandy loam till; clay plck•up clasts at 
83 ft; v fgr sand bed at 84 1/2 ft; gredational lower contact . 
(85·68 1/2) LOAM TILL; UNOXIDIZED; flnn; celc; rich In silt &v 
fgr sand; v fgr sand bed near top; pebs unconman; last foot 
mostly v fgr sandy s IL t . 
(88 1/2-97) SILTY CLAY TILL; UNOXIDIZED; c~ct; calc; 
gradatlonal upper contact; fine loemy texture below 92 ft; v 
c~ct clay loam till below 94 ft; below 96 ft greenish gray 
silt & clay mixed w/llttle clay loom till. 

(97·107) SAHDY LOAM TILL; UNOXIDIZED; greenish grey; firm; 
sl•mod calc; large pebs fairly cOffllkln; unconman carb, mod calc 
in lower pert; last few Inches calc & loamy In texture, could 
be mixed w/ another till . 

(107·112) BEDROCK; very dark gray, coarse-grained gabbro, 
subophitlc pyroxenes (now chlorlte) with sausserltized 
plagloclase from 0.5 to 1 cm long. several pyrite veinlets (2• 
5 mn thick) and small amounts of disseminated pyrite are fol.nd 
in a 111etabasalt xenolith. One 4 wide magnetite-rich (0.1 11111 

dillllll!ter crystals) layer occurs at 107 feet. No penetrative 
fabric Is observed. 

Thin section description: s~les at 108 and 109 feet. 

Mineralogy: plagloclase (67%), biotite (22%), 
augite (9S), Iron end lron•tit1ni1.m oxides 
(2X). 

Texture: Hypldlomorphic•granular with 
subhedral plagloclase (0,5·1 nm) laths 
encloslll!I lntergranular anhedral augite (0. I· 
0.3 mm> now altered to fibrous ~!bole 
whereas brown blotlte occupies lntergranular 
areas and aay be a primary magmatic mineral. 
Plagioclase slightly altered to white mica. 
No penetrative fabric Is observed. 

L lthology: plagi oclase·cumulate rock'. 

TD 112 1 
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Column Descriptionibility 

50 (0•3) CLAY LOAN Till; OXIDIZED; fl1111; celc; few lnchea of tlltyTl l l •nd R•prol It• 811•pl•• 
In Drill llol• 5U V fgr ,and on top; COIIIIIOll Clrb l ah; •endv l 10ft In l11t 1/2

ft. 

l---•·---1 .•..-··+· JI1r···l--···t·- ··••·-t --- (3•10 1/2) LOAN Till; OXIDIZED; unox below 5 ft; COMpllCt; Cele;
cryat1l lln•I c--. carb l ah; abrupt lower contact.■ •1ha0k __ __ l 

10 .... u 
(10 1/2·31) LOAN Till; UNOXIDIZED; con.,.ct; celc; coaraer

",._ V V I~~~t-.:~1 tHtured than above, alto th not H cOIIIIIIX'I; v conpect below 20·11 V lj V 

V 

• 
ft; cobl at 24, 26 1/2, 27 ft; 10ft •endv zone et 28 ft; le11 
pebbly below 27 ft; 30•31 ft allty fgr•mgr tend, pebbly In 

• 
◊ 0.... lower part, lnterbedded w/clayey allt to allty clay, grades

... 6 ,., 6' Into tll l below.• 
" ~ •20 

""" •
• 

,~·•pr~t-h•) • 
t I ··- I 
•·• •• ,a •30 Hg n•IINC 

·-A MT (31-47 1/2) CLAY LOAN TILL; UNOXIDIZED; greenish grey; con.,.ct;
■ ·-WTCJX. ,. __ 11T • calc; cerb COIIIIIOl"I but not dcllltnent; 34·35 ft clayey atlt; HndV 
♦ • OT zone et 35 1/2 ft, more below 37 1/2 ft w/fnclualona of 1llt l
•- Weeth, ltf'H;k •
I\ RT-511 ■end; pebs 1110stly 111; v thin 111 t l11111 below 43 ft, v fgr 11nctv 
I I IIT-511 01. allt lneluafon et 47 ft; fairly abrupt lower contact.•V IIT-~n 
O OT-,l7 •40 Cloy 

TII l1mpl11 • 
Ill Drill Holt 

612 •
• 

(47 1/2-51) VERY FINE SANDY SILT; UNOXIDIZED; v well 1orted,• few dropatones.50 

(51·61) CLAY LONI TILL; UNOXIDIZED; •• above, c~ct, Cllc,• 1110Stly •• pebt; 58 1/2·59 1/2 ft lnterbedded fgr•11111r •Ind & 
clayey tilt, pebbly In lower part, cob at beae; 59 1/2•61 ft,• greenl1h grey aanctv lOIIIII tilt, coq,act, 1IIOd celc, COIIIIIOn dark• pebs, probably lnclualon of another till; abrupt l-r contact • 

•
60 

(61•63) COARSE SAND; UNOXIDIZED; 1110d 1orted, occ large pebs;

• c0IIIIICll'I cerb, but Preclllrbrl ■ n donllnent . 
:i1:1 -(~•B!.. 1i?>. {;MID, \.~Ari i I LL;. l)K();(li;iZi:O; • i:Ollf>lli;;t; fttOd 

c:alc•c1lc: dark pebl out rutler carb; Hnd l111 64·65 ft; calc 
IC • below 65 ft; .:,re clayey 65·66 ft; fair llfflOUl'lt of large pebt; 

texture ranges to 11ndy clay loam; probably mixed w/Rafny lobe 
till; no ah noted; boulder 76 1/2·77 1/2 ft; wood chip et 83 

• 
TIH Sempl•• 
In DrlU Hole • ft, more clayey, lfttle more cerb below.70 

511 

•
•
•
•

80 

• 
(84 1/2·87) SANDY SILT; REDUCED; 1110ttled; Nell eorted,• virtually no peb& •• 
(87·90 1/2) CLAY TILL; REDUCED; ox greytth brown below 89 1/2

PM • ft; v c~ct; calc; carb in::onmon; v11ue v thin clay hm; 1111190 fgr Hnd Inclusion at 89 1/2 ft; abrupt lower contact. 
01 0 38 (90 1/2•104 1/2) CLAY LONI TILL; OXIDIZED; light brownl1h gray; 

coq,ect; calc; c1rb in::omnon; 10ft aandy aflt bed et top;
moatly 1111 peba; ,ruch local rock (1chf1t) Incorporated fn till; 
atlt l ■n1 & pebbly Hnd bed• et 102 ft, allty fgr•11111r ••nd bed 
near beae; UlOX In lower few feet; v abrupt lower contact, no 
evidence of ■ lxfng w/11prollte,02 0 58 1 

100 (105·107) SAPROLITE; CHLORITIC; tight greenl1h gray, 10ft, dry, 
■tcececue. Fine to llledtun•grelned relict texture. Quartz 

03 0 27 1 calcite zones throughout. Angular quartz 1ralna, feldspar,
1UScovf ta and rock fragment, to 5 11111. 1 CIII quartz/calcl te vefn 
et 105 ft, Laat few Inches of core It greenish grey and 
1UScovfte content decreeaea. Celc ■ reoua. 
(107-117> BEDROCK; light gray, llledh111-grelned, equfgranular
111et1•greywacke with • IIIOderately well developed s1. The rock110 

• 
contel111 0.51 l lght pink garnet (1 1111), 101 blot I 1, 51

♦ • • ♦ + lllJlcovlte, and 0.5X dlHeafneted pyrite (0.5 •>· Two 0.5 CII04 3 
♦ ♦ ♦ + + vertical tight gray, trenalucant quartz velna ere ■ 1aocletld• 

+ ♦ ♦ ♦ • with locally coar1e·1ralned blotlte and contain no apparent• 
♦ ♦ ♦ ♦ ♦ 1ul fide 11fneral hetlon.• 

Thin ,ectlon detcrlptfon: 1M9le et 116. 
120 Mineralogy: plaglocleae (55X), quartz (181), 

blotlta <16X), ...covfta (81), garnet (1X), 
opecf'8 ■lnerela (trace). 

Texture: Red·brown blotlte end -covft• •r• 
lepldoblntlc (0.1·1.4 • long) end define• 
■oclentely Nell·developed fabric. Quartz and 
plagtoclne (both 0.1·0.3 .., ere xenobl11tlc.130 Gullrti ta ,trained and recryatallhed.
Syntactonlc g1rnet1 range In ,tze fro■ 0.7 to 
1.0 ... 

lithology: 1111t1•1reywacke. 

TD ■ 1171140 

https://con.,.ct
https://con.,.ct


150 

160 

170 

180 

190 

200 

210 

220 

230 

240 

250 

260 

270 

280 

290 

,I 

05 (141·142) Seprollte decrlbed from twinned hole. SAPROLITE;• CHLORITIC; light olive gray l1111lnated. L1111fnatfons of white• and light olive gray renge from 0,5•2 11111 contains 0,5•11111108 3 
engular quartz grains feldspar grains and blotlte flake1. Also• contains a few 2·4 11111 rock fraSlllll!nta similar to the grus and• bedrock below. Highly calcareous . 
(142·158) GRUS; light gray to tight olive graf. Rock Is 1111:dlun 
grained equfgranular. Contains white and pink feldspars,

• quartz, blotlte and IIILIBC:ovlte with IOIIII chlorlte, White 
feldspara altered, some to clay mfner ■ la. c ■ lc:areoua to• &lightly calc:areoua. 

(158-175) Veathered bedrock. 

♦ + ♦ ♦ + (175·185) Bedrock. Moderately weathered, light gray, coarse•+ + ♦ ♦ + 
+ + ♦ + + grained, blotlte quartz monzonlte. Blotfte Is 1110stly altered 

+ + ♦ + + to chlorlte and forma a IIIOderately well-developed foliation et 
1-------1z--.-a:._..._......_-1 60 degrees to CA. Recrystall !zed plagloclaae h altered to 

+ + ♦ + + muacovlte.+ + + ♦ ♦ 
+ ♦ + + + 

+ ♦ + + + 
+ + + + + TD• 185 1 
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Drill Hole 0B-514 

SC 

Magnetic Strati­
Depth Stratigraphic Suscept- graphic
(ft) Attributes ibility Column Description 

TIU and 81prollt• IHplH 
In Drill "ola 514 0 • 50 K (0•4} GRAVELLY COARSE SAND: 0XfDIZED; IIIOd ■orted: little peat 

on top. 
(4·11) FINE•MEDIUN GRAVEL; OXIDIZED; aflty, IIIOd 1orted; ccnnoncry ■ tallln•]

R•drock carb; well ■orted gvlly v cur ••nd 8•9 1/2 ft.-----· 
10 •-

• (11·25} GRAVELLY COARSE SAND; OXIDlZED; mod aorted; ·- large•·- pebs; large pebbly bed •t 15 ft; well 1orted w/only few pebs
0 0 

41> 0 below 19 ft ••
() 8. •• •zo - ••·• •ls ■ prollt•I (25•27) COARSE SAND; OXIDIZED • 

1 • I • I •... ..,. .... .. (27•29) MEDIUM SAND; OXIDIZED; well 1orted. 
119 llaHHC •30 (29-35) FINE SAND; OXIDIZED; well ■ orted. 

-•-- !IT 
-;:- ■- WT ox. 
-T-.wt 
-♦- OT • 
--•- W•ath. Rock 

/I !IT-517 
l] WT-517 ox. • 

(35·44) SILTY VERY FINE-FINE SAND; OXIDIZED} IIIOd ■ orted, ·­V irr-517 •0 OT-517 coer■er grain■ & 1111 peb■ ; well ■ orted, not ■ It ty below 37 ft; v 
well ■ orted v far ■ and below 39 ft; u,ox below 41 ft; 1h·rlch•40 bed at base. 

Ttl S1111pl•1 • 
In DtHI Hof• 

114 

• 
(44•48) CLAY LOAM TILL; UNOXIDIZED: flr11; calc; c0111p11ct layer
46 1/2·47 1/2 ft; abumnt carb, unc:caion 1h •

• 
• (48•63) LOAM TILL; UNOXIDIZED; coq,ect; llth 11 above; lighter

50 gray below 57 ft; pebbly zone 60·61 ft; abrupt lower contact, 

•
•
•
•60 

•S-llt (63·68). !HU lOMI. Tl.LL; IJl!Oll!DIZED; fll'tll; ~11tc: y fOI'- ••nd bed• 
In upper foot or 10; only 11111 peba.•

• 
TUI Stmplll (68·84 1/2) LOAM TILL; UNOXIDIZED; COlllp8Ct; conmon carb,In Dr ■ Hole •70 ... unc:onmon sh; 1111>re peba then above; cerb cob et base. 

•
•
•
• 
• 

80 

• 
(84 1/2•89) LOAM TILL; UNOXIDIZED; flnn; calc, conmon carb; 
11111trlx rich In 1llt & fgr sand; 1110stly 8ftl pebs; 11redetlonal

• 
lower contact . 

PM •90 (89·110) LOAN TILL; UNOXIDIZED; flm-coapect; 11th IS above, 
unc:onmon 1h .

•
•
•
•100 

•
•
•
•110 

(110•116) CLAY LOAM TILL; lllOXIDIZED; flr111; llth 11 above; few
• peb■; 11lt•rlch below 111 1/2 ft; 111hced w/ ■Ht below 114 ft,

1101tly ■ llt below 11~ ft .•
• (116·123) SILTY VERY FINE SAND; UNOXIDIZED; v well aorted;

calc; v fgr aandy 1llt In top 1/2 ft .•120 

•
• tit[}?' (123·126) VERY FINE SANDY SILT•SILT; UNOXIDIZED; v well aorted,

abrupt upper contact. 

• (126•143) SILTY VERY FINE SAND; UNOXIDIZED; v well 1orted; only
7 ft of core recovered fra 127·143 ft, tower couple ft hed 

130 • ~~~~~~~/~~: 1c1ttered coaraer 11r1lna. 

•
•
•

•140 
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K 

+ 
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Description 

(0-8) SILTY VERY FINE SAND; OXIDIZED; well sorted; gnl lam at 
base; abrupt lower contact . 

<8-12 1/2) CLAY LOAM TILL; UNOXIDIZED; firm; celc; comnon cerb 
&sh; grades to v fgr-fgr sand w/few pebs et 11 1/2 ft . 

(12 1/2·27) LOAM TILL; UNOXIDIZED; firm; calc; sandy loam till 
above 14 ft, fining &coq,act below; abundant carb, s0111e sh; 
more clayey wfdepth to 19 ft; gvlly ione at 19 ft; v fgr sand 
lam at 21, 24 &25 ft; dark gray clay loam till below 25 ft; 
abrupt lower contact . 

(27-34) FINE SANDY LOAM TILL; UNOXIDIZED; loose; comnon carb . 

(34·52 1/2) 1/1:RY FINE SAND; UNOXIDIZED; v well sorted; fgr In 
upper foot; grades to v fgr sandy silt below 41 ft; nunber of 
carb pebs from 43·44 ft, could be •flow till"; 44·45 ft v fgr
sand, 45-46 ft greenish grey, mod calc silt; 46·47 ft fgr sand; 
47·48 ft v fgr sand w/sllt bed at base w/silty clay lam, mod 
celc; pebbly mgr send below to 48 1/Z ft, abr1..9t lower contact; 
48 1/2-50 greenish gray loam till, corr.,act, mod c1lc-c1lc, not 
rm,ch corb; 5D-51 ft wel I sorted mgr sand, few pebs, cob 11t 
base; 51·52 1/2 v fgr sandy silt w/few pebs; cob at base. 

(52 1/2·58 1/2) SANDY LOAM Till; UNOXIOIZED; greenish gray; 
firm; calc; cerb fairly ccmnon; cob near top; 57•58 1/2 ft 
grayish brown loam till, calc, c~act, grad11tlOl\lll upper 
contact., abrupt lower contact, probably Inclusion of another 
tit l. 
(58 1/2-71 1/2) LOAM TILL; UNOXIDIZED; C°""9Ct; cale; carb 
fairly comnon; cobs at 60 1/2 &65 ft; inclusion of greenish 
gray sandy 108111 till at 62 1/2 ft; sandy loam till w/unccmnon 
curb in lower few ft; 70-71 1/2 ft v fgr sandy silt w/few pebs, 
mgr sand bed at 71 ft. 

(71 1/2•75) SANDY LOAM TILL; UNOXIDIZED; compact; calc, carb 
fairly conmon, probably derived fran till below; cob at 73 ft; 
last 1/2 ft or so mlKed w/tlll below, 
(75·79 1/2) CLAY LOAM TILL; OXIDIZED; grayish brown; v cc,mpact; 
v calc, abundant c11rb; u,ox, less c~ct below 76 ft; mostly 
sm pebs; grayish brown inclusion at 77 1/2 ft; clay bed at 79 
ft; gradational lower contact. 
(79 1/2•93) CLAY LOAM TILL; OXIDIZED; grayish brown; v calc but 
less carb than above, more greenish pebs, probably contains 
fair amount of local rock &seprolite; cob at 92 ft . 

(93-95) SAPROLITE; REIIORkED; large pebs of local rock, not same 
as underlying bedrock; some Indication that Hprol lte below 
could be reworked to bedrock . 
(93·95) SAPROLITE; REWORKED; olive-gray, blocky. Wlmipeg till 
mixed with it 93-94 ft. Pyrite crystals up to 2 11111. Angular 
rock fragments up to 5 cm. Highly calcareous. 
(95·101) SAPROLITE; CHLORITIC; greenish gray, massive. No 
sulfides .• Rocle fragments up to 4 cm at 96 ft. Pebble line at 
101 ft. (contamination?). Highly calcareous, 
(101-107) NO CORE. 

(107·115) BEDROCK; pyrrhotitic massive sulfide with minor 
amounts of pyrite. Intercepts of swirling, highly-deformed, 
bonding alternate with Intervals of wispy banding. A one foot 
interval (et 111) feet of a deformed pyrrhotlte-cemented 
breccia with some light grey, chlorlte·rfch, fragments showing 
a serlete texture which developed before sulfide replacement of 
the grouncknass. Subhedral to euhedral pyrite crystals are 
present in aggregates ranging from 0.3 to 1 cm in diameter. 
Pyrrhotite sometimes fills fractures in crosscutting, highly 
sllicffied, mediun grey quartz-feldspar porphyry dikes. Blue, 
waxy, quartz? veins and patches may be related to the 
siliclflcation of the porphyry dikes. All llthologles show a 
moderate to strongly developed s 1 to 10• to CA. 
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K (0·2) FINE SAND; OXIDIZED; well ■ orted; •- co■ r ■ e 1and 
greln1. 
(2·9) VERY FINE SAND; OXIDIZED; v well 1orted; co1r1e greln■ 
below 7 1/2 ft . 

(9-12) MEDllll•COARSE SAND; UNOXIDIZED; well ■orted, few ant; 
top 1/2 ft pebbly cgr Hnd, cob neer top; ebu-dent carb. 
(12•21) VERY FINE•FINE SAND; UNOXIDIZED; v well 1orted; felrly 
ebrupt upper contect; v fgr Hnd In upper foot; 11JCh v coarH 
Hnd grelns below 19 ft, bllllOdal ■ ortlng; ebrupt 1-r contect . 

(21•23) GRANULE GRAVEL; UNOXIDIZED; well 1orted; 1bl.ndent cerb . 
(23-29) COARSE-VERY COARSE SAND; UNOXIDIZED; well 1orted; upper 
foot v fgr 1and w/coar ■ er greln1; ebrupt 1-r contact. 

(29•31) FINE-MEDIUM SAND; UNOXIDIZED; well 1orted. 

(31·35 1/2) COARSE-VERY COARSE SAND; UNOlCIDIZED; well sorted; 
few 1m pebs; mre pebbly below 33 ft. 

(35 1/2·41) MEOIUM•COARSE SAND; UNOXIDIZED; well ■ orted; fgr
Hnd bed on top; few gnl In places. 

(41·45) VERY FINE-FINE SANO; UNOXIDIZED; v well 1orted; 
coar1en1 w/depth. 

(45·48) MEOIUM SAND; UNOXIDIZED . 

(48·50) MEDIUM-COARSE SANO; UNOXIOIZED; well ■ orted; few pebs, 
eapeclally towerda base; fgr·11111r sand bed et ba1e; ebrupt tower 
contact. 
(50·80) LOAM Till; UNOXIDIZED; coq,act; celc; unc:~ cerb, no 
ah noted; 111>1tly 1111 pebs; 1m cob■ et 51, 52 ft; 11lt lnclutlon■ 
at 57 ft; 60·62 ft mo■ tly reworked leke 1llt; 1llt lnclutlon, 2 
1m cobs at 67 ft; v •llty below 70 ft; 1111 cob et base . 

(80·89 1/2) LOAM·SILT LOAM Till; UNOXIDIZED; greenl1h grey; v 
looee; aper lnterbedded ■ llty till &1llt; 11th a1 ebove; IIIOd 
calc below 85 ft, eper 111>1tly reworked leke 1ed; grey cleyey 
ti II lnclutlon at base . 

(89 1/2·92 1/2) VERY FINE SANDY SILT; UNOXIDIZED; greenish 
grey; v well 1orted; IIIOd celc. 
(92 1/2•101) VERY FINE•FINE SAND; UNOXIDIZED; greenl1h grey; v 
well 1orted; rare coar1er greln1; mo1tly 1llty v fgr 1and below 
96 ft; v fgr 1 ■ndy 1llt toward• baee; ebrupt lower contect . 

(101•108 1/2) MEDllll·COARSE SAND; UNOXIDIZED; v well 1orted; 
rare carb . 

(1D8 1/2-112 1/2) VERY FINE·FINE SAND; UNOXIDIZED; well 1orted; 
fgr•11111r Hnd 110· 111 1/2 ft, v well 1orted below. 

(112 1/2•117) VERY FINE SAND; UNOXIDIZED; v well 1orted; fgr 
land bed et baH. 

(117•135) VERY FINE SANDY SILT-SILTY VERY FINE SAND; 
UNOXIDIZED; v well •orted; 11 celc; v fgr land bed W/ ■ lce•rlch 
leyer1 129 1/2•131 1/2 ft, v fgr 1erdy 1llt below; 133·133 1/2 
ft 1llt; 1omewhet gredatlonal 1-r contect . 

(135•139) FINE SAND; UNOXIDIZED; v well 1orted; v fgr•fgr below 
136 1/2 ft; v fgr 11rdy 1llt In lellt 1/2 ft. 
(139•141) LOAMY SAND TILL; UNOXIDIZED; flni; 11 celc; lerge 

bs. 
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(143•165) SILTY CLAY TILL: UNOXIDIZED; flrt1; celc; IIIOttly only 
sm pebs; 111 cob at 146 1/2 ft; c1rb fehly COIIIIOl'I, no 1h noted; 
lnterbedded w/allt 148·150 ft; silt 1 ■111 It 151 ft; slit beds 
152, 154 &155 ft, silt Inclusions &bed at 156 ft, silt 
Inclusions at 161 ft; ml~ed w/tllderlylng 1andy,tlll In lower150 foot . 

160 

(165·183) SANDY LOAM TILL; UNOXIDIZED; c~ct; mod celc; 
i.nc:Ol'IIIIOn cerb; fairly cOfflllOn large pebs; boulder 169·170 ft; 
sl·mod celc w/depth; v sandy below 174 ft, w/few thin pebbly01 0 17 2170 sand beds; cob et 181 ft, more loamy texture below, also mod 
calc . 

02 341 14 

180 
03 0 81 3 

(183•188) NO CORE; probably mostly send. 

(188-191) GRAVELLY COARSE SAND; UNOXIDIZED; mod sorted; 
i.nc:onmon carb; cob et 190 ft, 1110re gvlly & not H well sorted190 below. 
(191·193 1/2) COARSE GRAVEL; UNOXIDIZED; v allty, v poorly

• sorted; couple cobs at base .0 304 

• 
(193 1/2•202 1/2) GRAVELLY VERY COARSE SAND; UNOXIDIZED; 1110d 
sorted at best; upper foot 11\ ty cgr Hnd; po1 ■ lble lnch•lon 
of sandy till at 195 ft; cob et 199 ft; poorly sorted below ZOO 

• ft, carb fairly conmon • 

200 

57 •05 

• 
(202 1/2·208) VERY FINE SAND; UNOXIDIZED; v well sorted; 
lnterbedded w/fgr sand above 204 ft, &w/sendy silt &silt 
below; epar fair amount of seprollte•derlved aed. 

• (208·217) NO CORE; based on drll llna, probably above unit to• 216 ft, over saprollte; top couple feet of aeprollte 11111y be210 reworked. 

<217-252> Dusky yellow-green to cl.lsky green seprollte. 6·lnch 
boulder at 217 ft. CIUllp)I. ~eathered rock and rock fragments
ranging 141 to boulder size, Mica flakes frOIII 218·222 ft., 
quartz/calcite veins and blebs from 223·224 ft., end quartz
grains throughout. 4·1nch boulder et 233 ft. darker core from

• 226•232 ft. Slightly calcareous to calcareous . 
2i?O 

08 0 11 •
•
•
•230 

•
•

• 
•240 

•
•
• 

•250 

• (252·256) NO CORE • 

(256-257) WEATMERED BEDROCK; weathered volcanic. 

260 07 1 (257•262) BEDROCK; light gray-green, 111111tve, very flne•grelned 
♦ + ♦ ♦ ♦ 1111flc volcanic rock. Vary distinctive dl11e11lnated 0.3 11111 

+ + + + + magnetfte phenocrysts. Moderately well-developed, vertical s1
from 1llgl'IDl!nt of chlorlte. 

Thin aectlon description: 11111311 at 260 ffft, 

Mlner1logy; chlorlte (0.03•0.07 m), epldote
270 (0,05·0, 1 1111), plagfoclase, quartz, Mgnetlte

(0,1•0,3 11111), pyrite (trace>. 

Texture: Very fine-grained non·pleoc:hrolc 
chlorlte ta lepldoblastlc with anhedral 1111111e1 
of epldote (1fter plaglocl1ae) dl11e11lnated 
throughout. Magnetite octehedr1 ahow quart&·
filled presaure shadows, The original

280 plagfoclaae 11 very poorly preaerved, 

Lithology: 111etabaselt. 

TD• 262• 
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K (0•6) FINE·MEOllM SANO; OXIDIZED; 11ell sorted; few coaratr 
grelne, rare pebs, 

(6•28) VERY FINE·FINE SANO; UNOXIDIZED; aod sorted, sa. 
coer1er gral111; a,ch lost out of core bllrrtl; few carb gnl;
large peb aper near bott011; beds of fine pebbly 11nd In l11t 
foot, 

(28·31) CLAY LOAN Till; UNOXIDIZED; flr111; COIIIIIOl"I carb &ah; 
upper foot l•lneted clay, silty clay &clayey tilt. 

(31·33) SILT; UNOXIDIZED; well sorted; cite: few pebl; clayey
till l1111 near top, Inclusion near base; cobs 1t base. 
(33·37) COBBLES; l.4)per foot v silty, 1par silt filled 
Interstice• of wave-washed cob gvl; 34•35 ft l.l'IOX 11111r sand, 
wet l sorted; boulder 1t 35 ft over cobs. 
(37•47) SANDY LOAN Till; UNOXIDIZED; coq,act; calc, cOIMIOl'I 
carb; no ah noted; occ large pebs; 1111 cob at 42 ft. 

(47·54) COSILY GRAVEL; inod•poorly sorted: COIIIIIOl"I cerb; l11t 1/2
foot reworked 11protlte, pebbly clay w/c1rb pebs, 

. t1f6fliitf__~ 
•♦•♦ •+++•+e 
+ + + + + 

(54•61) BEDROCK; gray green, llllldlun•gr1lned, 111111lve gr1yw1cke 
11 moderately well-sorted with I grldult deer•••• In grain size 
downw,rd with 1X dl11emln11ted pyrite, Pyrite 11 present In 1 2 
C111-thlck quartz vein•• 1trlnger1 and dl11..IMted (1X) In the 
hoat rock, s0 50' to CA 11 cut by I nearly vertical, poorly 
developed s1 a.fined by the al lgnnent of aq:itilbole. 

• 
+ + + + + 

+· + + + + 

♦ ♦ + + + 

Thin section description: •~le 1t 60 feet,. 

Mlnaralogy: quartz (37X), pl1glocl11e (33X),
blotlte (24X), garnet (5X), Iron oxtdel 
(trace), 

Texture: Poorly aorted and 1111111lve with 

porphyroblastlc garnet (0.5•0. 7 11111) and red· 
brown blotlte (0.1·1.2 11111). Penetr,tlve 
fabric l1 poorly developed by the 1llgnnent of 
blotlte. 

Lithology: Nt1-gr1yw1cke. 

TO • 61 1 
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(141·14] 1/2) VERY FINE SANDY SILT; UNOXIDIZED; greenl1h gr1y;
grades into ti 11 below. 
(14] 1/2·16]) LOAMY SAND TILL; UNOXIDIZED; 1l•IIOd c1lc; 
u,conmon carb; 11ndy IOM till below about 147 ft, al101110d 
calc·calc; cob at 157 ft; calc & coapact below 159 ft, c•rb 
fairly conmon; cob near bate . 

(163·165) GRAVELLY COARSE-VERY COARSE SAND; mod sorted; 
·unconmon carb. 
(165·168) C08BLY GRAVEL; boulder at top; little Hndy till •t 
167 ft, silty 11111r•cgr 1and w/pebs below; gradatlonal lower 
contact. 
(168·176) LOAMY SAND TILL; UNOXIDIZED; 11 above till; silty fgr
1and 169·169 1/2 ft; cob at 170 ft; loamy bed 1t 17Z ft; pebs 
uncOlffllOn; loam till Inclusion at 175 ft; fairly abr1.pt lower 
contact . 

(176·191) SANDY LOAM Till; UNOXIDIZED; flrm•coapact; c ■ lc; 
fairly conmon carb; iron stains below 181 ft; IIDre conpact
w/depth; large pebs fairly conmon. 

(191·212 1/2) SANDY LOAM Till; UNOXIDIZED; greenish gray; 
conpact; calc, fairly conmon carb; soinewhat gradatlonal ui:,per 
contact; sand content of matrix varle1 s0111twhat w/depth; fgr 
aand I• at 197, 197 1/2, 200 1/2 ft; cob at 205 1/2 ft; ■ and 
Inclusion et 206 ft; loury bed near base. 

(212·223) BEDROCK; black, fine-grained, lllB ■■ lve, metabe ■ alt 
with a locally poorly•pre1erved dl ■ba1le texture I• 
metamorphosed to the blotfte·facfe1 and exhibit ■ a poorly
developed tectonic fabric. Several very thin velnlet1 and 
crushed zones containing epldote and trace 81110Wltl of pyrite. 
A 15 cm Intercept of an apllte dike •t 222 feet 11 cut by a 
vertical 2 cm-thick White quartz vein. 

Thin section description: s~le at 214 feet. 

Mineralogy: hornblende (0.2•0,6 1m1),
plagloclase (0, 1·O.2 11111), epldote, sphene,
chlorlte. 

Texture: Blastosubophltfc hornblende 
preserve• the texture of the original pyroxene
mineral. Plagloclase Is recryatalllzed and 
eKtenslvely altered to epldote. Sphene occurs 
In Irregular patches. 

lithology: metabasalt. 
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(0•9) LONI TILL; OXIDIZED; c~ct by 4 ft; celc; cerb conmon, 
noted ah; 0·1 ft v silty fgr ••nd w/peba, 1·1 1/2 ft cob; 1llty
fgr 1and bed at 3 ft . 

(9·23) SILT; UNOXIDIZED; well 10rted; few 1and grains,•• peba;
lemlnated W/V fgr ••ndy •flt below 13 ft; pebbly from 17·19 ft, 
could be "flow till•; 11lty clay 111111 below 22 ft; lower contact 
somewhat gredetlonel. 

(23-38) CLAY-CLAY LONI TILL; UNOXIDIZED; flrm·c~ct; calc; 
fairly conmon carb; aper ha, partings, could be flow till; 
softer &lighter gray below 28 ft, loem till below 29 ft; 1andy 
till zones below 32 ft; thin fgr sand bed at 37 1/2 ft . 

(38·55) SANDY LONI TILL; UNOXIDIZED; looae·flrm; calc; fairly 
conmon cerb, but Precant>rlen pebs dominant; loamy Hnd texture 
above 42 ft; cobs at 41, 51, 54 ft; fairly abrupt lower 
contact . 

(55·74 1/2) CLAY LONI TILL; UNOXIDIZED; c~ct; calc; 
conmon·abundant carb; 108111 texture above 59 ft, v c~ct below 
59 ft; somewhat lea, c~ct below 73 ft; 1111 cob at base . 

(74 1/2·98) CLAY LONI TILL; OXIDIZED; clerk greyish brown; 
c~ct; v calc; carb conmon but not dcnlnant; greenl1h gray
color to 79 ft; 1llt 80·81 ft; 87·88 ft pebbly, loamy texture 
W/Hnd Inclusions; ahort gredetlonal zone et beae. 

(98·103) CLAYEY SILT; OXIDIZED; grayish brown, lemlnated w/derk 
gray clay below 99 ft; v fgr sandy silt In lower foot or 10. 

(103·121) LONI TILL; UNOXIDIZED; olive grey; firm; v celc; 
conmon carb; coarse aide of loem texture, lei ■ so &c~ct 
below 107 ft; couple 1m cobs et t16 1/2 ft; v c~ct below 115 
ft; clay lo• till, clerk gray, & le ■ a c~ct below 117 ft; 
large cerb peb et be1e, fairly abrupt contact. 

(121·129) CLAY LONI TILL; UNOXIDIZED; 10ft; celc; conmon cerb; 
v c~ct below 125 ft, &dark grey; 1llt Inclusion ■ t 126 ft; 
■ tit l ■m toward& baa ■ , grade ■ to l ■ ke ■ ad In l ■ 1t few lnchea . 

(129·136 1/2) SILTY CLAY; UNOXIDIZED; obsurely lemlnated 
w/cl ■yey ,tit; c ■ lc; po11lble thin flow till In few 1pot1;
lnterbedded w/l.l'lderlylng till . 
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strati­
graphic 
Column Description 

K (0·6) GRAVELLY SAND; OXIDIZED; 1flty, poorly aorted; little 
peat on top; 3 1/2•5 ft well 1orted, v far 111nd. 

(6•19) FINE•MEDllM GRAVEL; OXIDIZED; allty, poorly 1orted; top
foot boulder; carb·rlch. 

(19·25) GRAVELLY VERY COARSE SAND; OXIDIZED; mod sorted; •ome 
large pebs; grades to gyl below, 

(25·29) FINE•MEDllM GRAVEL: OXIDIZED; occ lerge pebs . 

(29·41) GRAVELLY VERY COARSE SANO; OXIDIZED; v gvlly below 32 
ft. 

(41·44) SANDT SILT·MEDllM SAND; OXIDIZED; 41·42 1/2 ft f11r·119r 
aerd, ftlOd sorted, few gnl, 1111 pebl; 42 1/2·44 ft UlOJC v far 
••ndy silt grading to silty v fgr send, v well sorted, calc. 
(44•46) FINE-COARSE SAND; UNOXIDIZED; ftlOd 1orted, few pebl • 
(46·51) GRAVELLY VERT COARSE SAND; UNOXIDIZED; well 1ortlld;
only am pebs; large peb zone at 49 ft . 

(51•57) COARSE•VERY COARSE SAIi>; UNOXIDIZED; 111gr•cgr below 54 
ft: v fgr•fgr aerd below 56 ft, 9nl &pebe towards beH, 

(57·62) NO CORE; preaune fer 11nc1. 

: (62·66) SILT: UNOXIDIZED; v well sort...t; c11!r.; !op fo~t s!lty
fgr•119r ..nc1• 

(66·73) MEDllM·CCIARSE SAND; UNOXIDIZED; 1110d sorted, few gnl, 1111 
pebl; couple 1llt beds or Inclusions near top; fgr•,ngr aand 
below 71 ft. 

iii!! '.~:~::~::.~·:'.:~::~~'.'.~.:~·:
• • -•·· • Hnd beds et 80 & 83 ft; 111gr·c11r Hnd below 64 ft. 

•
•
•
• 

iiii; K ~:½{:i:5;.;~~;:~"a ~:::'.::.::r~~~m 
---------11-1[-..!"'l'!,,i!"'l~!!:'!'!~""--~1:---R"'I ;!~;;;;;;;~;;;;;;~:., 
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• •~~f....,$: celc; loam till layer or Inclusion at top over al lt to 106 ft; 
.. -•--►• 106·107 ft 1endy LOIIII till w/cob ne ■ r top; 107·107 1/2 allt; 

lOM tfll 107 1/2•110 ft, abruptly over 1endy l08111 till; 1ancl 
bed• et 109, 111, 112 ft. 
(112 1/2•119) LOAM TILL; UNOXIDIZED: COlll)IICt; calc; Ntrlx rich 
fn far ■ ard & •flt: 11101t pebl ut; carb f ■ frly cOlffla'I: -■ ny 1111 
silty Hnd lnc:luafona below 115 ft; aflt bed or lnc:lualon et 
117 1/2 &118 ft; le•• COlll)IICt below 11a ft . 

(119·126 1/2) SILT; UNOXIDIZED; c~ct; calc; Y well sorted, 
virtually no 1erd; couple pebl et 123, 125 ft, few below; till 
l• below about 127 ft . 

( 126 1/2-134 1/2) LOAM TILL; UNOXIDIZED; COlll)llct; calc; COIIIIIOl'I
~F;'°S~...:.-...:i III carb pebe, but not dcalnant; lncra11lng allt content

_.._.,: __ ,.....r..,:.... w/depth; 111lxlld 11/1llt In lower foot or 10. ____,.......,'"""lllotloi'19"~'-4 
-...--i."~-,.:~..:•

•
•
• 

-_.,-s-:..-~~..: 
~....r...-: ~·-:1-:""'-•..: 
.. -_.-:h_~.: ~ 

:::-,...~_-;: .!. :- --¼-.. (134 1/2·141) SILT; UNOXIDIZED; 10ft; c ■ lc; v well sorted; 
1111sslve; grade• to aand below. 
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(136 1/2·210) SANDY LOAM TILL: UNOXIDIZED: l-e•fl1111: c1lc; 
carb fairly c-,, but Prec1111Drl1n pebll donllnant; large pebll 
fairly c-,; silty gvl bed 1t 146 ft; c011p1ct In pl1ce1 below 
150 ft; cob at 154 1/2 ft: v 11ndy below 159 ft; 163·165 ft 
lnterbedded w/sand; 165·166 ft well sorted cgr'sand w/cob at 
ba1e; less ••ndy below 167 ft; ••nd beds ■t 167, 170 ft; carb 
cob at 167 ft, COll'f)IICt below: cobs It 179, 180, 184 ft: alx 
cobs from 185·189 ft; boulder 196•197 ft; cobs at 200, 209 1/2
ft .. 

(210·212) NO CORE. 
(212·220) SANDY LOAM TILL; UNOXIDIZED; same IS above, poor 
recovery. 

(220•229) BEDROCK; dark gray fragmental rock Is c~rl ■ ed of 1· 
3 m long dark gray angular rock fragment• and some eqJ81"1t 
pl1gloclase clasts In a flne•gralned chlorltlc Ntrlx. The 
breccl ■ 1ltern1tes with Interval• of flne•gr1lned, medlu■ grey
chlorltlc rock which contains 3X light red fr1gment1 that ■how 
more than 10:1 flattening (0.5 x 5 an). Noder1tely to strongly 
developed s1, that 1ometlme warps around the rock fragments, 11 
parallel to s0 at 30• to CA. 

Thin section description: sarrples at 224 and 226 feet. 

Nlneralogy: chlorlte, •lbole (0.1·1.4 11111 
long, after pyroxene?), plagloclaae (0.2·0.7 
lllll), epldote (after plaglocl ■ se), Ngn■ tlte. 

Texture: A highly foliated, ch\orlte and 
epldote•rlch grCIU"dna11 flow• ■ round 
porphyroblasts of llffl)hfbole (after pyroxene?) 
and pl ■ gfoclase. Pressure 1hadows of ch\orlte 
are adjacent to some of the larger
porphyroblasts which show slight rotation, 
Some of the rock fragments are extremely fine• 
grained altered porphyritic basalt. 

Lithology: maflc mylonlte. 
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K (0·7) VERY FINE SAND; OXIDIZED; well ■ orted; little peat on 
top; pebbly below 4 ft, not •• well sorted; abrupt lower 
contact. 

(7·12) LOAM TILL; OXIDIZED; grayl ■ h brown; fll'II; calc, abwldant 
c ■ rb; silt lnclu■ lon at 10 & 12 ft . 

(12·15 1/2) SILTY VERY FINE SMID; OXIDIZED; IIOd ■ orted, 
w/coar ■ a grain■ ; pocket of pebbly fgr ■ and st 13 1/2 ft; pebbly 
v far ■ andy ■ flt below 14 ft . 
(15 1/2-27) LOAM TILL; OXIDIZED; dark greyl ■ h brown; conpact;
abuident. carb; 15 1/2-16 1/2 ft 'flow' till, 16 1/2•17 ft ■ llty 
fgr•1119r gvl, poorly ■ orted; v fgr ■andy ■ ll t Inclusion at 22 
ft; large cob at 27 ft. 

---,K,o,.,..rliAl~F,,;li,"-i~ 

(27·45 1/2) LOAN TILL; UNOXIDIZED; matrix rich Inv fgr ■ and & 
silt; lnterbedded w/■ llty v f9r ■ and; 1111111lve below 35 ft; 
comnon cerb0 fairly c~ ■ h. 
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(45 1/2-51) VERY FINE SANDY SILT; UNOXIDIZED; ■ llt bed on top; 
few pebe; clay l• at 47 ft, 111>re peb8 below . 

(51·54) LCW. TILL; UNOXIDIZED: approache■ ■ Indy lOIIII texture, 
rich Inv fgr ■ and &■ flt•• above till. 
(54•60 1/2) LOAM TILL; UNOXIDIZED; flm; calc; carb f ■ lrly 
cOIIIIIOl'I, no ■ h noted; 1111trlx hlah In ■ llt & v fgr alnd; ■ llty 
bed at 60 1/2 ft . 

(60 1/2·64 1/2) SILT; UNOXIDIZED; v wel I ■orted: 1111111lve. 

(64 1/2·70) SILTY VERY FINE SAND; UNOXIDIZED: v well ■ orted: 
laminated silt bed at 68 1/2 ft, well ■ orted v fgr-fgr ■ and 
below, w/aome ·cosr■ er gr1fn1. 

R (70·76) FINE•VERY COAASE SAND; UNOXIDIZED; poorly ■orted, 
w/peba up to l1r11e; l.nCOl!lllon carb, 

(76•79) SILTY VERY FINE SAND; UNOXIDIZED; v well ■ orted . 

(79•81) GRAVELLY COARSE-VERY COARSE SANO; UNOXIDIZED; well 
sorted. 
(81•89 1/2) SANDY LOAN TILL; UNOXIDIZED; flra; 11111d calc; Cale 
below 85 ft W/c~ carb; cob It BJ 1/2, 87 ft; v ■ llty gyt 87 
1/2·88 1/2 ft . 

(89 1/2·93 1/2) GRAVELLY VERY COARSE SAND; UNOXIDIZED; ■ llty, 
poorly ■ orted; cOIIIIOl'I carb, 110re than In gyl above t Ill; 92-93 
1/2 ft 1andy 1- till, flrm·c~t, calc, c~ carb, le ■■ 
sandy than above till . 
(93 1/2·99) GRAVELLY MEDIUM-COARSE SAND; UNOXIDIZED; silty,
poorly ■orted: finer grained towards base • 

(99·111) LOAM TILL; UNOXIDIZED; c~t; celc; comnon carb; 
large pebe fairly cannon. 

(111•114 1/2) SANDY LOAM TILL; UNOXIDIZED; flnn to loo■■; 11th 
■ l~llar to above; lo■IIIY bed at 112 ft. 
(114 1/2•116 1/2) GRAVELLY COARSE SAND; UNOXIDIZED; poorly 
■ orted, nny large peb&; lower foot IIIOd sorted -.iir•cvr 1end 
w/occ l1r9e peba.
(116 1/2·120) SILTY VERY FINE SAND; UNOXIDIZED; well ■ orted. 

(120·123) FINE•MEDlt.M SAND; UNOXIDIZED; lll)(f 1orted . 

(123·126) FINE•VERY FINE SANO; UNOXIDIZED • 

(126•128) FINE•MEDIUN SAND; UNOXIDIZED. 
(128·131) VERY FINE SANDY SILT; UNOXIDIZED; well ■orted . 

(131·133) COBBLY SILTY SAND; UNOXIDIZED . 
(133·136 1/2) COB9LES; boulder frm 134 1/2·136 ft . 

(136 1/2•139) GRAVELLY VERY COARSE SAND; UNOXIDIZED; poorly 
■orted; earl> v comnon. 
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(141·157) SILTY VERY FINE SAND; UNOXIDIZED; well 1orted; v fgr
aendy allt 145·146 ft; 101119 coarser grains below 146 ft; leaa 
silty below 150 ft; v fgr aandy 1llt below 155 ft, 

(157•163) SILT; UNOXIDIZED; well aorted; dirk greenlah gray 
celc clay bed at 158 ft; silty till •lxed w/allt 159·161 ft, 
coarse 1and greln1 In •flt below• 

(163·171) SILTY VERY FINE SAND; UNOXIDIZED; v fgr sandy allt 
168·169 ft, over bed of fgr•11111r aand, which grades back to 
aflty v fer sand • 

(171-186) VERY FINE SANDY SILT; UNOXIDIZED; beds of allty v fgr
aend, occ lenses of silty clay-clay; little charcoal below 175 
ft, layer at 177 ft w/llttle wood, dated greater thin 40,400 
radiocarbon ye ■ ra; peb ■ t 182 ft; silty v fgr 11nd In l ■at foot 
or so; abrupt lower contact, 

(186•188) GRAVELLY FINE•COARSE SAND; UNOXIDIZED; silty, v 
poorly sorted, 11any v large pebs; lower foot cobs . 
(188·198) GRAVELLY COARSE-VERY COARSE SANO; UMOXIDIZED; 1110d 
sorted; all ty; COlffllOII carb; occ large pebs; poorly sorted below 
196 ft; some v large pebs below 197 ft . 

(198•202) SILTY FINE·MEOIUM GRAVEL; UNOXIDIZED; some large 
pebs; 199 1/2•200 1/2 ft v dark gray clay loem till; gvlly v 
cgr sand to 201 ft, allty gvl below. 
(202·229 1/2) CLAY LOAH TILL; UNOXIDIZED; v dark olive gray; 
c~ct; abundant carb, rare Ill; top foot 10ft, gray, 1- till 
(nud flow) w/ball of dark gray till at 202 1/2 ft; lrdlreted 
(cemented1) 207·209 1/2 ft; Lesa conpact below 211 ft; v 
c~ct below 217 ft; v dark gray below 220 ft . 

(229 1/2•235 1/2) CLAY; UNOXIDIZED; v derk grey; v thin, v fgr
sandy silt 18111; abrupt lower contact . 

(235 1/2·249 1/2) CLAY LOAM TILL; OXIDIZED; ccq:,act; calc; 
little less clay, less pebs than above till; carb canoon but 
not dominant; gray In upper foot (reduced?); mixed w/111prollte
below 248 ft, 

(249 1/2·251 1/2) SAPROLITE &TILL; mostly saprollte, mixed 
w/llttle till as above . 

(250·252) SAPROllTE; REMORKED; grayish yellow-green to greenish 
gray, Looks •brecciated" with a mottled pale brown tint. 
Medl1.111 to coarse•gralned sand In a 1111trlx of clay •lnerals. 
Some small weathered rock fragments. Highly calcareous. 
(252·258) SAPROLITE; CHLORITIC; greenish gray, blocky. Hard 
with angular weathered rock fragments up to 3 cm. 5 11111 

oxidized vein from 253·256 ft. (1D R 4/6). Vein la le•• 
calcareous than thereat of core, Highly calcareous • 
(258•259) WEATHERED BEDROCK; weathered metavolcanfc, 
(259-273) SAPROLITE; CHLORITIC; ·- as 252•258, calcareous to 
highly calcareous, 

(257·273) BEDROCK; a medlun gray-green, well·foll1ted, 
Intermediate volcanlclastic rock contains 5X 3·4 am rounded, 
dark, soft, pretectonlc crystals that have an occasl-tly
welt-preserved prl1matlc habit. Serlcltlcally·altered, st'-"'1Y 
plagloclase occur at 268 feet. Ana1tomoslr,g s11 cleavage 11 
parallel to CA. 

Thin aectton description: sa"'1le at 262 feet, 

Hlnerel0gy: chlorlte, plagloclase, quartz,
epldote, white •lea, 

Texture: Blastoporphyritlc, pretectonlc 
l!IJledral to anhedral, c~ly broken, lath• 
like, plagloclase crystals (An 107, most 0,3• 
0.5 am, some >5 11111 long) are al lgned and 
accOllfllll\led by quartz end green, pleochrolc, 
chlorlte filling pressure shadows. The 111trlx 
I• wel I fol lated chlorlte end tenses of 
recryatalll1ed quartz transected by• widely•
spaced chlorlte•rlch ,hear bands. 1:pldote and 
white mica are elteratlon procl,cts of 
plegloch1e. 

lithology: protomylonfte. 

TO• 273 1 
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f( (0·3 1/2) FINE SAND; OXIDIZED; IIIOd 1orted; .. cob near top;
last foot poorly sorted W/larae pebl; carb•rlch. 
(3 1/2·20) LONI TILL; OICIDIZED; i,,ox below 11 ft; flna; calc; 
abwldant cerb, fairly COIIIIIOl'I ah; 6·6 1/2 ft 1llt; lent of tardy
till at 19 1/2 ft . 

(20-45 1/2) SANDY LONI TILL; UNOXIDIZED; greenlah gray; firm; 
IIIOd celc•calc; carb fairly c_.. but cryatalllne doalnant; v 
1andy below 26 ft w/few pebl, n>atly a11; far Hnd 34·35 ft; 
grede• beck to ••ndy loam till by 40 ft; cob at 43 ft; grade■ 
to 1011111 till by 44 ft, v calc w/11UCh carb. 

(45 1/2-54 1/2) FINE SANO; UNOXIDIZED; tiiod ■ orted; 45 1/2·47 ft 
■ llty mar•cgr avl, v poorly 1orted, w/cOIIIIIOn carb pebt • 

(54 1/2•64) MEDIUM-COARSE GRAVEL; UNOXIDIZED; 1llty, v poorly
sorted; COlll'IIOn carb . 

(64•69) GRAVELLY COARSE SAND; UNOXIDIZED; poorly aorted; gvl 
67-68 ft . 

(69-71 1/2) FINE SAND; UNOXIDIZED; wall sorted. 

(711/2•821/2) GRAVELLY COARSE SANO; UNOXIDIZED; poorly
sorted; below 76 ft allty, v gvlly &v poorly aorted w/lerge 
pebl; cob at 78 1/2 ft . 

(82 1/2•85) MEDllM SANO; UNOXIDIZED; IIIOd ■orted; v fgr •and It 
top: mar•car below 84 ft. 

(85•90 1/2) GRAVELLY a».RSE SANO; silty, poorly 1orted: IIOlt 
peba fgr•~r. 

(90 1/2•94) COARSE•VERY COARSE SANO; UNOXIDIZED; IIIOd aorted, 

(94·96) FINE-COARSE GRAVEL; UNOXIDIZED; allty, v poorly aorted; 
carb cob at baae• 
(96-100 1/2) CLAY LONI TILL; UNOXIDIZED; greenlah gray; firm; 
calc; almllar to lowar 1 1/2 ft of above till; COIIIIOII carb; 
aandy zones; gvlly below 100 ft Incl cob. 
(100 1/2•103) SILTY VERY FINE SANO; UNOXIDIZED; poorly ■orted 
w/11111 pebl; grades to v f11r ■ endy 1I It . 
(103·106) FINE-HEDIIJI SAND; IIIOXIDIZED; gvlly car Hnd bed at 
top, pebbly towarcll be■e, last 1/2 ft cob; 1ome v far 1and; 
carb unc:0111110n • 
(106·109) SANDY LONI TILL; WIOXIDIZED; greenlah gray; flm; 
calc; carb fairly c__,,..; lnt foot gredatlonal to '-'lderlylng 
sand, 
(109·112) GRAVEL1.Y COARSE SAND; UNOXIDIZED; allty, poorly
aorted; grlldaa to till balow. 
(112•178) SANDY LONI TILL: UNOXIDIZED; greenish gray; c~ct; 
calc; carb fairly COIMIOl'I; fairly pebbly but not aany large 
pebs; large cob near top; 113-114 1/2 ft 1llty car •and w/tlll
ball at 114 ft; coarae loaniy texture 126·133 ft, another zone 
below 145 ft; ta,cture 11 variable, ranging to sandy clay lo• 
In lower part; v c~ct below 130 ft; cob at 128 1/2, 130 1/2,
137, 139, 144, 159 1/2, 165 1/2 &169 ft; boulder 164·165 ft . 
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(139•145) SANDY CLAY LOAM TILL; UNOXIDIZED; v dark gray; v 
cOllf)llct; calc, carb fairly cOIIIIIOl'I, 11th lndfc1te1 extet11lve 
mixing w/saprollte; top foot loose, gvlly till w/conmon large
carb pebs . 
(145-149) SILTY CLAY; UNOXIDIZED; olive gray; calc; top 1/2 ft 
silt; gredatlonal upper contact w/pebs; 145 '1/2•146 1/2 ft 
clayey silt grodlna to silty clay; look, more like till 
W/depth. 
(149•152 1/2) VERY FINE SANDY SILT; UNOXIDIZED; l11111lneted 
w/dark grey l01111 till below 150 1/2 ft . 
(152 1/2•162) SANDY CLAY LOAM TILL; OXIDIZED; dark grayish
brown to dark brown; coo.,-ct; calc; carb pebs subordinate to 
greenish crystalline pebs; noted sh peb at 157 ft, sev more 
below; abrupt lower contact, 

(162-165) \IEATHERED BEDROCK; weathered tonellte, 1110 contains 
some relatively unweathered sections . 
(165·185) GRUS; light olive-gray, Reseri)les sand when crushed . 
N1Jority of 111lner1l1 are recognizable; quartz, feldspar,
blotlte. Feldspars are altered. Boulder at 185 ft. 
Calcareous . 

(185-208) Hedlun gray, coarse·aralned, slightly porphyritic 
biotfte tonallte contains both stAlhedral and anhedral blotlte 
with ragged ter11lnetlons. Nost of the pl1alocl11e la 11Alhedr1l 
(4 11111 to 1 cm dlemetet) with some lnterv1la containing 1 cm 
tabular plagloclase megacrysta, Up to 1i disseminated, 1""' 
diameter, pyrite Is present. Nunerous 1 to 2 cm 1plfte and 
peglllltlte veins Intrude the tonal lte. No penetrative fabric 
was observed. 

Thin section description: S&q)le at 187 feet, 

Hlneraloay: plagloclase (56i), hornblende 
(16X), quartz (12X), biotlte (10X), potash
feldspar (~). 

Texture: Hypldl01110rphlc•aranul1r texture la 
developed with stAlhedral pl111loclaae (1•4 m) 
and lntergranular subhedral hornblende (1•3 
nm), anhedral quartz (0.5•0.7 11111) and potash
feldspar (0.7 nm). Plagloclase 11 altered to 

white mica along wldely•spaced fractures and 
exhfblta some myrmekltlc lntergrowth, Slotlte 
Is formed from the alteration of hornblende. 
No j>enetratlve fabric !a appore~t. 

Lithology: hornblende tonallte, 

TD• 208 1 
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Till And ..prolita ...,1•• 
in DrUl Hole Ul K (0·37) VERY FINE SANO; OXIDIZED; well 1orted: allty below 6 ft; 

pebbly 1t 7 ft; IIIOd aorted w/coaraer grains below 7 ft: LllOX•==~=~f----1---+----t--1----- w/f1lrly COIIIIIDn gnl below 10 ft; cerb c011111Dn: v far•fgr below•Ciry•t•ll ln• 
..drock 12 ft: pebbly zone et 14 1/2 ft; ..,.tly v far 11nd below 15 1/2• ft; fgr avl layer• et 18 & 19 ft; f11r·c11r ••nd beda frcn 24·25 

ft: pebbly 11111r•c11r ••nd bed at 26 ft, w/1bundant carb, v•- f11r·f11r •wxi below; better aorted below 28 ft; 1110re co•r•• 
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L\ RT-517 •
0 IIT-517 a ■• 
V WT•51l •0 OT·511 (37·40) NO CORE; lwid, 

Cl1y 

(40·52 1/2) VERT FINE GRAVEL; UNOXIDIZED; silty; poorly sorted; 
carb•rlch, noted l1r11e ah peba; 40•41 ft silty fgr•car aand,•nR luoplH poorly sorted: 46•47 ft aflty fgr·v cgr sand, poorly ■ orted;Ill O,lff Holl 
pebs fairly angular: v fgr ••nd bed at blae,521 •

•
• 

(52 1/2·58) SILTY VERY FINE SAND &LOAM TILL; UNOXIDIZED; 1110d• 
• 1orted, W/1- coarser 11r1lna: 52 1/2•54 ft dark gray loani 

till, fll'III, calc, w/conmon cerb; lOM till beda 1110 It 55 1/2
ft_& 57 1/2•58 ft •• 
(58•60) VERY FINE SANDY SILT; UNOXIDIZED; lnterbedded w/101111• till, aradatlOl'lll to till below. 
(60•63) LOAM TILL: UNOXIDIZED; fln11: calc: COIIIIIOn carb; 11111trlx

• rfch In •flt & far ■ and below 62 ft . 
(63·67) NO CORE; probably aand. 

(67•74 1/2) SILTY VERY FINE SAND; UNOXIDIZED; well sorted; 1110re 
co1r1e grains, not•• well sorted below 71 ft; grade■ to 11ndy 
,11 t below 73 ft; pebbly below 74 ft; cob •t beH but

• 
• (74 1/2•80 1/2) SANDY LOAM TILL; UNOXIDIZED; greenish gray; 

• 
flm: celc; fairly conmon c1rb; aand bed at 76 ft, v sandy till 
below wi1 ■nd beds; cob at 76 1/2 &79 ft; bed or Inclusion of

• 
1011111 till at 79 1/2 ft; 1011111 till w/carb pebs In l ■at 1/2 ft . 

01 1 25 1 • 
(80 1/2•85) GRAVELLY FINE-MEDIUM SAND; UNOXIDIZED; allty: Y 
poorly sorted, f!lll"Y large pebs; cob at 84, 84 1/Z ft.SC 

• 
(85·87) GRAVELLY COARSE-VERT COARSE SAND; UNOXIDIZED; betterTIU '""""' lnll<IJIHG11 • 1orted than above; fair IIIIOUl'lt of carb.n, • (87·91) COARSE-VERY COARSE SAND; UNOXIDIZED; well sorted, 
W/11nl; 88 1/2·91 ft 1111r·c11r aand, well sorted, w/abrupt 

• 
contacts. 
(91•100) VERY FINE•FINE SAND; UNOXIDIZED: Y well sorted; 11101tly
fgr sand below 95 ft; v far ■ and bed at base,•

•
• 

• 
(100•107) FINE•NEDIUN SAND; UNOXIDIZED; not quite •• well 
sorted II above, w/1111r sand bedl; 11111r·c11r aand bed at 104 1/2
ft &frCIII 106•107 ft,

• 
PM • (107•111) VERY FINE•FINE SAND; UNOXIDIZED; silty Y fgr aand 

below 109 1/2 ft; grade ■ to v fgr aendy 11lt by 110 1/2 ft;• abrupt lower contact. 
1---li,;+\,-!'!,,,,,..:.,;i,.:-----f 

··:·.,.~.... ,.,-_ (111•117) SANDY LOAM TILL; UNOXIDIZED; flr11; calc; CCIIIIIIOl1 carb;• --~~ little more coarse textured l greener w/depth; am cob at 115 ......~...,.-..-... . ... I I02 0 19 5 • ....,~__;.,--u-, ft; grauat CINI lower contact. 
~ ~ ~.... ..• »!:~; (117•120 1/2) GRAVELLY FINE SAND; UNOXIDIZED; v poorly sorted; 

;..-..!7~; --~ r• 1llty; 117•118 1/2 ft Y fgr sand, well aorted, w/aendy lo..• .:::i:• tfl l bed at baae. 
(120 1/2•124) LOAMY SAND TILL; UNOXIDIZED: loose, w/pebby land 
beds; calc; IIO■ tly aandy 1011111 till In teat foot, aand bed at• baae; v abrupt lower contact.

• (124·135 1/Z) CLAY LOAM TILL; UNOXIDIZED; dark gray; coq,ect;
0 20 1 c ■ lc; comnon c1rb; but not dominant, could be mixed; co ■ raer• w/depth, cob at 129 ft; ■ lxed w/gvl towards baae, clay bed at 

03 baae . • 
• (135 1/2•153 1/2) VERT FINE-FINE GRAVEL; poorly sorted, silty• gvlly fgr llnd W/gvl beds 135 1/2•137 ft; couple coba l 1011111 

large pebl 137·138 ft, IIOd sorted below; fair mnouit of llledha• pebl; pebl rounded to 1lb•rounded; v c011110r1 carb; occ large . 
pebl; Larae cob at 141, 143 ft; 111>ra sandy below 147 ft; avlly• c r·v c r ••nd In teat foot. 
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(178·187) NO CORE, 

(187·190) SANDY L0AM·LOAM TILL; UNOXIDIZED; greenlah gray; 
c~ct; calc; as above; abrupt lower contact, 
(190·243) CLAYEY SILT; UNOXIDIZED; v well aorted; v calc; 
massive; 1flt above 194 ft; carb peb at 205 ft ffr1t noted, few 
grains below, eepecfally below 210 ft; thin clay l• at 224 ft, 
messfve sflt·cleyey 1flt below; sand grains v rare; v thfn, 
sflty v fgr sand lem 1t 235 ft; clay len1e1 or Inclusions at 
240 ft . 

(243·245 1/2) CLAYEY SILT, SILTY CLAY' CLAY; UIIOXIDIZED; 
fnterbedcled; v calc; 1andy till bed at 244 ft. 
(245 1/2•249) SANDY SILT; UNOXIDIZED; tr...ltfonal to till 
below; gvlly fn upper part; possibly little 'flow' till at 246 
ft. 
(249•2J8) SANDY LOMI TILL; UNOXIDIZED; c~t; calc; comnon • 

carb pebs; cob at 251 ft; l08II)' aend till below 253 1/2 ft 
w/loarny zones throughout; sflty v fgr 1and grading to fgr sand 
below 257 ft, could be drflllng artifact . 

(258·263 1/2) LOAM TILL; UNOXIDIZED; dark gray; ffrm; calc; 
C01111101'1 carb; coinnon dark crystalline pebs, 

(263 1/2·269 1/2) SILTY FINE•COARSE SAND; UNOXIDIZED; poorly 
sorted, w/bella or lenae1 of tfll; silty v fgr 1and bed at 265 
1/2 ft; 268·269 1/2 ft dark gray loem till a, above, but more 
clayey; abrupt lower contact. 

(269 1/2·275) SILTY CLAY; UNOXIDIZED; dark grey; few sand 
grains; pebbly zone at 271 ft; many pebs , sand grains below 
273 ft . 

(275·278) GRAVELLY COARSE SAND; UNOXIDIZED; 1flty; v poorly
sorted; COIIIIIOll large pebs; caamon carb. 
(278•287) LOMI TILL; UNOXIDIZED; c~ct; celc; COIIIIIOl1 carb; 
approaches sandy loem te~ture above 282 ft; Nil)' large dark 
crystall lne pebs below 284 ft, Incl sm cob at 286 ft. 

(287·290 1/2) FINE SANO; UNOKIDIZED; well sorted; 287-287 1/2
ft sandy silt; 287 1/Z-288 1/2 ft v aflty fgr send, poorly
sorted, w/lerge cerb cob at base. 
(290 1/2·295) MEDIUM SAND; UNOKIDIZED; fafr amount of v cgr
sand to gnl; 290 1/2•291 ft large cob over cgr gvl. 

(295·299) COARSE SAND; UNOXIDIZED; mod sorted; peb layer at 295 
1/2 ft; couple large pebs near base. 

(299·300) SAPROLlTE; REIIORKED; lfght greenish gray, Matrix Is 
massive clay minerals. RCMlded pebbles up to 3 cm. Pebblea 
seetn to be concentrated along a narrow zone 1 ft. down Catone 
line?). 
(300·329) SAPROLITE; ICAOLINITIC; light greenish grey, powdery,
soft, Very high kaolinite content. Faint horizontal 
vartgatlon of light greens end grays. Sllllll angular quartz
grains. Stderlte noclJles up to 1 cm. High concentration of 
dark l1111lnatton1 at 305 ft, Bee-• very light and powdery at 
313 ft, Sllahtly calcareoua to noncalc1reou1, 
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(153 1/2•167) FINE•MEDIUI GRAVEL; allty, p>0rly sorted, w/gvlly 
cgr 1and beds; cgr gvl layer at 156 1/2 ft, occ large pebs 
below; v p>0rly sorted, v silty & cobbly fr011 160 1/2•162 ft & 
165-167 ft . 
(167·175) NO CORE; probably 1and & evl . 
(175·190) VERY FINE•VERY COARSE GRAVEL; v poorly sorted; cob It 
186, 188, 189 ft . 

(190•192) GRAVELLY MEDIUH·COIIRSE SAND . 

(192·204 1/2) SANDY LONI TILL; UNOXIDIZED; flna•conpact; Cale; 
carb fairly conmon; cob at 194 ft; COll'f)Kt below 195 ft; pebbly
sand bed from 200·202 ft probably drilling artifact; 203 
1/2•204 1/2 boulder . 

(204 1/2•211) LONI TILL; UNOXIDIZED; similar to above but 111>re 
clayey, result of Incorporating lrderlylng lake 1ed; grade• to 
clay at 207 ft; 207·208 ft large Inclusion of clay-silty clay 
w/dlstorted silt l•; clay & l08111 till to 208 1/2 ft, IIDlltly 
ttl l 208 1/2·209 1/Z ft, 1101tly lake 1ed below, w/tll l blebl. 

(211•217) CLAY & SILTY CLAY; UNOXIDIZED; v well developed l•• 
w/mlnor silt; black clay lam have organic arOlllll; -tty tilt In 
lower foot; few carb grains towards beae, but abrupt l-r 
contact . 
(217•224) lONl·ClAY LONI TILL; UNOXIDIZED; fll'III; calc; alx.ndant 
carb; 218·219 ft silt w/few sand grains; coq,act below 219 ft; 
most pebtl sm; lot of large greenstone pebs at 221 ft; 222 
1/2•224 ft pebbly v fgr sandy tilt w/llttle till towards thet .... I t l belop, gr.....,, n o gv ow• 
(224-229) VERY COARSE GRAVEL; v sll ty, v poorly sorted; cob et 
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♦ + + + + 

♦ ♦ ♦ + + 
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♦ + + + + 

+ + + + + 
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!!~~ir:1~!:]?t~e~O::~a:~YEL; as above, V silty, V p>Orly 
(256 1/2-259) SilTY VERY fllll! SANO-SILT; UUOXIDIZCD; 11roenlah 
gray; well sorted: silty v fgr tend grades to silt below 257 
1/2 ft; clayey silt towards base; abrupt lower contact • 
(259·268) MEDIUM-COARSE SAND; UNOXIDIZED; IIOd 1orted; tilt bed 
at 264 ft,· some gnl below. 
(268·2n) FINE-VERY COARSE SAND; UNOXIDIZED; variable grain 
size; v fer sand bed at 269 ft; many snl at 2n 1/2 ft; 2n 
1/2•274 ft 1110d sorted silty v fgr send; 276•2n ft well sorted 
mgr sand. 
(2n•2B5 1/2) VERY FINE-FINE SAND; UNOXIDIZED; well sorted 
above 280 ft, below lnterbedded w/11111r·cgr send; pebbly 1one at 
284 1/2 ft. 
(285 1/2•287 1/2) LOAM TILL; UNOXIDIZED; loose·flr11; calc; 
noted carb pebs; apar nuch Incorporated saprollte . 
(287·288) SAPROLITE; RE.«JRKED: light olive-gray. Contains 
medh.n to coarse-grained sand, pebbles (5 11111) and angular rock 
fragments up to 6 CIII In matrix of clay mineral,. Highly
calcareous. 
(288·297) SAPROLITE; CHLORITIC; grayish green, dark reddish 
brown, grayish purple saprollte with relict schf1to1lty. Green 
from 288·291, red from 291·292, green from 292·293, red from 
293·295, and purple 295·297. llell foliated. Abln:lant mica 
flakes. Core become, harder and less weathered at 295 (almost 
weathered rock). Contains large fragments of weathered rock 
(3•4 CIII). Slightly calcareous to noncalcareoua. 
(297·320) BEDROCK; dark gray, very fine-grained rock with 0.5X 
deformed garnet, (2 x 4 11111) exhibit, greenschlat•faclas 
metamorphic assellt>laae with extensive epldota replacet11ent near 
quartz·velns. Blotlte (up to 1 m long) 11 atx.ndant adjacent 
to a quartz vein at 318 feet. Two foliations are present where 
s1 ranges between 50• and 60• to CA and~ 11 at 75• to CA. A 
quartz 11Uscovlte phyllonlte at 302 to 304 feet 11 succeeded 
dowMard by an S•C tectonlte. A fault breccla 11 Intersected 
from 305 to 316 feet with 0.5 to 7 e111 dl-ter breccla 
fragments In• chlorlte•epldote 1111trlx containing deforllled 
quart1 veins. Light gray, clear quart1 veins and white 
crystalline calcite veins were rotated, sellffll!nted and 

·brecciated during the faulting. Ductlly deformed maflc 
volcanic breccla cleats are also found locally within the 
fault-gouge. 

Thin section description: 1a,rple et 299 feet. 

Mineralogy: chlorlte, quart1, blotlte, 
nuscovlte, plagioclase. 

Texture: A well developed S·C fabric is 
developed from the allennent of phyllo1lllcate
mineral, and lenses and pods of recrystal l11ed 
quartz and uitwlned plaglocla1e. Grain 1i1a 
rangea fr0111 0.1 to 0,3 11111 for the 

phylloslllcate, and 0.05 to 0.1 11111 for tha 
quartz and plagloclase. 

lithology= mylonlte (with S·C fabric). 
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Appendix 280-C. Sampling and analytical methods. 

Field Logging and Core Recovery Procedures 

Drill core taken by the rotasonic drilling method is recovered in lengths ten to thirty feet long. Cores 
are dry-drilled to minimize the opportunity for water-washing of the soft sediments and sand layers. Recovered 
core lengths are extruded from the core barrel into plastic sleeves and broken to four foot lengths. The core 
sections are then marked with top and bottom orientations and placed into four foot long wooden boxes for 
shipment and holding until they can be logged and sampled. Martin and others (1988, 1989) describe in detail 
the mechanics of procedures and equipment used to ensure quality control during rotasonic coring operations. 

Descriptive Core Logging 

Core recovered during drilling operations at the twenty drill sites was descriptively logged by Gary 
Meyer, glacial geologist with the Minnesota Geological Survey (MGS). Characteristics noted during logging 
include texture, Munsell color, reaction to 10% HCI, till compactness, pebble abundance and lithology, presence 
of organic material, nature of stratigraphic contacts, and sedimentary structures. Textural analysis and 1-2mm 
sand counts were later performed on 84 grab samples by technicians at the MGS. Results of the latter work are 
on file at MnDNR in Hibbing. 

Thicknesses of stratigraphic units were determined using both the existing core and the notations made 
on field drilling logs. The field logs were useful for identifying missing core intervals and for determining 
thicknesses of easily deformed silt-clay layers. Thickness and elevation data for geologic units are listed in 
Appendix 280-A and Appendix 280-B and are probably accurate to within 1 or 2 feet. Appendix 280-B contains 
descriptions and profiles of the core recovered from the twenty drill holes. 

Core Sampling 

Till and saprolite are the primary sample media. Sands, gravels, and silt-clay were sampled only if the 
basal Quaternary unit was not till or if sampling coverage in the drill hole was sparse. Only two samples of 
Koochiching lobe till were sampled, in drill hole 516, where Koochiching drift is the only available sampling 
media. Bedrock core was sampled wherever it was encountered. 

Guidelines for sampling were: 1) sample all till-bearing stratigraphic units starting at the base of the 
Quaternary section and working upwards to the base of the Koochiching lobe drift, 2) make all reasonable effort 
to ensure that sampled intervals do not cross stratigraphic or compositional boundaries in the core, 3) sample 
saprolite sections if they exceed ten feet in thickness, 4) when sampling, make sure to exclude the outer surfaces 
of core, which are potentially cross-contaminated by other stratigraphic units. 

Sampling of Glacial Drift: Glacial drift intervals and several saprolite intervals treated as drift were 
sampled with aluminum splitting tools and plastic scoops to prevent metallic contamination of gold or other 
metals into the samples. Target weights for samples are: 10kg (8kg minimum) for heavy mineral concentrate 
processing, 1200g (1kg minimum) for silt/clay extraction, and 200g for matrix carbonate analysis. Most samples 
represent 5 to 10 feet {1.5-3m) of core. 

The 10kg sample of core was sent to a contract laboratory {Overburden Drilling Management) for 
disaggregation and preparation of Heavy Mineral Concentrates (HMC). Subsamples produced by this procedure 
are: Heavy Mineral Concentrate (HMC), lights fraction <3.3sp.g. (ltHMC), magnetic HMC fraction >3.3sp.g. 
(magHMC), and nonmagnetic HMC fraction > 3.3sp.g. (nmHMC). During HMC processing, the silt-clay 
component of the samples is discarded. The granule and pebble ( + lOmesh) fractions are retained. Nonmagnetic 
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heavy mineral concentrates (nmHMC) are divided after gold grain counting was completed, 3/4 for assay, 1/4 
for mineralogy. The 3/4 split is then sent to the analytical laboratory (Bandar-Clegg) for further preparation 
(crushing to -200mesh). 

The 1200g sample of the core interval is packaged and sent to a contract lab (Bandar-Clegg) for 
disaggregation, textural analysis, and silt-clay separation using the method outlined by the Geological Survey of 
Canada (Higgins, 1988). 

The 200g samples are disaggregated, dried, and dry~sieved in-house to obtain a -63um sample for 
carbonate analysis. 

Sampling of Saprolite and Bedrock: Bedrock, and saprolite samples treated as bedrock, were logged, 
described, and selected for analysis by Terry Klein, geologist with the U.S. Geological Survey in Reston, Virginia 
(Klein, 1991). Representative bedrock and saprolite intervals were sampled for petrographic, major element, 
and trace element analysis. Only a few of the saprolite intervals were analyzed for major element oxides. Core 
samples were crushed to -200 mesh at the contract laboratory (Bandar-Clegg). Thin section pucks were sent 
to a petrographic lab. Bedrock and saprolite sample intervals ranged from 1 to 10 feet in length. Bedrock and 
saprolite cores were also examined for scheelite using an ultra-violet lamp, and for gamma-ray emission by 
Geiger counting. 

Analysis Methods 

PhysicalMeasurements: Measurements for physical properties were made semi-quantitatively for munsell 
color, oxidation state, till compactness, reactivity to 10% Hci pH, and bulk density. 

Munsell color was determined during logging, prior to sampling, by comparing the wetted interior 
surface of split core with the munsell color chart. Oxidation state was determined during logging by noting the 
degree of preservation of non-resistant mineral species and by noting oxidation color changes in the 
predominantly unoxidized drill cores. Till compactness was determined qualitatively during logging on a scale 
of one (soft) to five (very compact). pH was measured on slurried mixtures of distilled water and disaggregated 
core using the method descn"bed by Davey and El-Ansary (1986). Bulk density measurements were done in­
house using the method of Pavich (1989). 

Pebble and Mineral Measurements: Mineralogic properties measured include pebble counts and mineral 
grain counts of non-magnetic Heavy Mineral Concentrate (nmHMC) fractions. Fourteen selected samples of 
till and saprolite were also subjected to clay matrix X-ray Diffraction (XRD) analysis. 

Pebble counts were made on till samples using methods modified from Szabo and others (1975), 
Kokkola and Pehkonen (1976), and Coker and others (1984). Additional help in devising a practical classification 
and identification system for pebble counting was provided by Professor J. Welsh (Welsh, unpublished DNR 
open-file report). Pebbles recovered from the HMC processing were divided into three lithic super-categories, 
with five size classes from +1" to +4mesh for each category. The number of pebbles counted per sample ranged 
from 75 to over 2000. Large numbers of pebbles were counted to ensure that reasonable quantities of 
supracrustal (SC) category pebbles would be available for further sub-division. The supracrustal category pebbles 
were then divided into eight types of SC pebbles and additional miscellaneous categories. Pebble categories are: 
P-M (Paleozoic and Mesozoic pebbles of dolomite, limestone, mari and buff-colored chert), F-1 ( coarse-grained 
felsic-to-intermediate plutonic pebbles of granite, granodiorite, and biotite granite-gneiss), and SC (everything 
else, subdivided as follows: SCm -Mafic plutonic pebbles, SCmv -Mafic volcanic pebbles, SCma -Mafic volcanic­
amphibolite pebbles, SCfv -Felsic volcanic pebbles, SCfh -Felsic-intermediate hpabyssal pebbles, SCgn :.Gneiss­
schist-dark coarse-grained felsics, SCsi -Siliceous including iron formation, SCgy -Graywacke, SCmg -Highly 
magnetic pebbles but not as a separate sub-category, SCsd-Sulfide or sulfide-bearing, SCms -Meta-sedimentary 
pebbles but not graywacke, SCmc -Miscellaneous, including graphite). 
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Mineral counts of the 1/4 split nonmagnetic heavy mineral concentrate (nmHMC) in 57 selected drift 
and saprolite samples were made with a binocular stereoscope and a good light source. The nmHMC product 
provided a starting material which was then separated into nonmagnetic and paramagnetic fractions using a 
custom modified Frantz magnetic separator at the U.S. Geological Survey - Geochemical Branch, in Denver, 
Colorado. This step helped isolate accessory nonmagnetic minerals from the more abundant paramagnetic rock 
fragments (Fig. 10). 

Mineral grain size, morphology, and color were noted during ·counting. Mineral types and methods used 
for estimating counts are: particulate gold (dry-panned), scheelite (under UV-light), pyrite-marcasite-zircon­
sphene-rutile-kyanite-native copper-and rock fragments (by grid estimate), and corundum-chalcopyrite­
arsenopyrite-molybdenite-pyrite + quartz-epidote-gahnite-galena-and pyrrhotite (by trace grain identification). 
Mineral grains of unknown identity were isolated and sent for SEM-EDS analysis at Hanna Research 
Laboratories). Additionally, estimates of siderite percent and number of limonite pi$oliths were made on the 
paramagnetic fraction, for stratigraphic correlation purposes (see Appendix 280-F). 

Clay mineralogy determinations were made on fourteen glacial drift and saprolite samples using X-ray 
Diffraction techniques (oriented slides) via a contract laboratory (Hanna Research Laboratories). 

Electromagnetic Measurements 

Magnetic Susceptibility was measured on all rotasonic core before splitting, using a handheld magnetic 
susceptibility meter on unsplit core. Measurements were taken every two feet along the length of each core. 
Later pebble counts provided a count of magnetic supra-crustal pebbles in each sample having sufficient magnetic 
character to be attracted to a hand magnet. 

Chemical Measurements 

Chemical assays were made on the nonmagnetic heavy mineral concentrates (nmHMC), silt-day (-63um) 
for Au and Ag, clay (-2um), and magnetic heavy mineral concentrates (magHMC) of glacial drift and selected 
saprolite samples. Whole rock and/or trace element measurements were made on selected bedrock and saprolite 
samples. In addition, matrix weak-acid solubility and percent calcium, magnesium, and iron in the soluble 
portion were measured. The matrix solubility measurements were made on the silt-day fraction of dry-sieved 
samples using 4N HNO3. 

Detection limits, sample digestion procedures, and analytical methods for nonmagnetic heavy mineral 
concentrates (nmHMC), day (-2um), and magnetic heavy mineral concentrates (magHMC) are listed in tables 
C-1, C2, and C3. 
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Table C-1. Analytical methods and detection limits for the mnHMC fraction of Baudette area samples. 

Sample Detection Digestion Mcas\ll'mlcnt 

No. Item Element wt (g) limit method method 
1 Ag Silver 0.5 0.1 ppm HCI-HNO3 (3:1) AA 
2 Al Aluminum 0.1 200 ppm HCI-HNO3 (3:1) ICP 
3 As Arsenic n/a I ppm none INAA 
4 Au Gold n/a 0.001 ppm none INAA 

Ba Barium n/a 100 ppm none INAA 
6 Be Beryllium 0.1 0.5 ppm HCI-HNO3 (3:1) ICP 
7 Bi Bismuth 0.1 2ppm HCI-HNO3 (3:1) ICP 
8 Br Bromine n/a 1 ppm none INAA 
9 Ca Calcium 0.1 500 ppm HCI-HNO3 (3:1) ICP 

Cd Cadmium 0.1 1 ppm HCI-HNO3 (3:1) ICP 
11 Ce Cerium n/a !0ppm none INAA 
12 Co Cobalt n/a JO ppm none INAA 
13 Cr Chromium n/a 50 ppm none INAA 
14 Cs Cesium n/a 1 ppm none INAA 

Cu Copper 0.1 1 ppm HCI-HNO3 (3:1) ICP 
16 Eu Europium n/a 2 ppm none INAA 
17 Fe Iron n/a 500 ppm none INAA 
18 Ga Gallium 0.1 2ppm HCI-HNO3 (3:1) ICP 
19 Hf Hafnium n/a 2ppm none INAA 

Hg Mercury 0.5 0.005 ppm HNO3-HCI-SNCl2 CV-AA 
21 Ir Iridium n/a 0.1 ppm none INAA 
22 K Potassium 0.1 500 ppm HCI-HNO3 (3:1) ICP 
23 La Lanthanum n/a 5 ppm none INAA 
24 Li Lithium 0.1 I ppm HCI-HN03 (3:1) ICP 

Lu Lutetium n/a 0.5 ppm none INAA 
26 Mg Magnesium 0.1 500 ppm HCI-HN03 (3:1) ICP 
27 Mn Manganese 0.1 500 ppm HCI-HNO3 (3:1) ICP 
28 Mo Molybdenum 0.1 1 ppm HC1-HNO3 (3:1) ICP 
29 Na Sodium 0.1 500 ppm HCI-HNO3 (3:1) ICP 

Nb Niobium 0.1 I ppm HCI-HNO3 (3:1) ICP 
31 Ni Nickel 0.1 I ppm HCI-HNO3 (3:1) ICP 
32 p Phosphorous 0.1 20ppm HCI-HNO3 (3:1) ICP 
33 Pb Lead 0.1 2ppm HCI-HNO3 (3:1) ICP 
34 Rb Rubidium 0.1 20 ppm HCI-HNO3 (3:1) ICP 

Sb Antimony n/a 0.2 ppm none INAA 
36 Sc Scandium n/a 0.5 ppm none INAA 
37 Sc Selenium 0.5 0.1 ppm HCI-HNO3 (3:1) HY-AA 
38 Sm Samarium n/a 0.2 ppm none INAA 
39. Sr Strontium 0.1 1 ppm HC1-HNO3 (3:1) ICP 

Ta Tantalum n/a I ppm none INAA 
41 Th Terbium n/a I ppm none INAA 
42 Tc Tellurium n/a 20ppm none INAA 
43 Th Thallium n/a 0.5 ppm none INAA 
44 Ti Titanium 0.1 10 ppm HCI-HNO3 (3:1) ICP 

u Uranium n/a 0.5 ppm none INAA 
46 V Vanadium 0.1 I ppm HCI-HNO3 (3:1) ICP 
47 w Tungsten n/a 2ppm none INAA 
48 y Yittrium 0.1 1 ppm HCI-HNO3 (3:1) ICP 
49 Yb Ytterbium n/a 5ppm none INAA 

Zn Zibc 0.1 1 ppm HCI-HNO3 (3:1) ICP 
51 Zr Zirconium n/a 500 ppm none INAA 
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Table C-2. Analytical methods and detection limits for clay fraction of Baudette area samples. 

Sample Detection Digestion Measurement 
No. Item Element wt (g) limit method method 

1 Ag Silver (-63um) 0.1 0.1 ppm HO-HN03 (3:1) ICP 
2 Al Aluminum 0.1 200 ppm HC1-HN03 (3:1) ICP 
3 As Arsenic 0.5 0.5 ppm HC1-HNO3 (3:1) HY-AA 
4 Au Gold(-63mq) 30 0.001 ppm Aqua-Rcgia FA-OC. 

B Boron 1.0 10 ppm NaOH Fusion OCP 
6 Ba Barium 0.1 1 ppm HO-HN03 (3:1) ICP 

f 7 
8 

Be 
Bi 

Beryllium 
Bismuth 

0.1 
0.1 

0.5 ppm 
2ppm 

HO-HNO3 (3:1) 
HC1-HNO3 (3:1) 

ICP 
ICP 

9 Ca Calcium 0.1 500 ppm HC1-HN03 (3:1) ICP 
Cd Cadmium 0.5 0.2 ppm HC1-HN03 (3:1) AA 

11 Cc Cerium 0.1 5 ppm HC1-HNO3 (3:1) ICP 
12 Co Cobalt 0.1 1 ppm HC1-HNO3 (3:1) ICP 
13 Cr Chromium 0.1 1 ppm HC1-HNO3 (3:1) ICP 
14 Cu Copper 0.1 1 ppm HC1-HNO3 (3:1) ICP 

Fe Iron 0.1 500 ppm HC1-HNO3 (3:1) ICP 
16 Ga Gallium 0.1 2ppm HC1-HNO3 (3:1) ICP 

;: 
\ 

17 
18 
19 

K 
La 
Li 

Potassium 
Lanthanum 

Lithium 

0.1 
0.1 
0.1 

500 ppm 
1 ppm 
1 ppm 

HC1-HN03 (3:1) 
HC1-HN03 (3:1) 
HO-HN03 (3:1) 

ICP 
ICP 
ICP • 

Mg Magnesium 0.1 500 ppm HC1-HN03 (3:1) ICP 
21 Mn Manganese 0.5 1 ppm HC1-HN03 (3:1) AA 
22 Mo Molybdenum 0.1 1 ppm HC1-HNO3 (3:1) ICP 
23 Na Sodium 0.1 500 ppm HC1-HN03 (3:1) ICP 
24 Nb Niobium 0.1 1 ppm HC1-HNO3 (3:1) ICP 

Ni Nickel 0.1 1 ppm HC1-HNO3 (3:1) ICP 
26 p Phosphorous 0.1 50ppm HC1-HN03 (3:1) ICP 
27 Pb Lead 0.1 2 ppm HC1-HN03 (3:1) ICP 
28 Rb Rubidium 0.1 20ppm HC1-HN03 (3:1) ICP 
29 Sb Antimony 0.5 0.2 ppm HC1-HNO3 (3:1) HY-AA 

Sc Scandium 0.1 1 ppm HC1-HN03 (3:1) ICP 
31 Sc Selenium n/a 1 ppm none XRF 
32 Sn Tin 0.1 20ppm HC1-HN03 (3:1) ICP 
33 Sr Strontium 0.1 1 ppm HC1-HN03 (3:1) ICP 
34 Ta Tantalum 0.1 l0ppm HC1-HN03 (3:1) ICP 

Tc Tellurium 0.1 l0ppm HC1-HN03 (3:1) ICP 
36 Ti Titanium 0.1 l0ppm HC1-HN03 (3:1) ICP 
37 V Vanadium 0.1 1 ppm HO-HN03 (3:1) ICP 
38 w Tungsten 0.1 l0ppm HC1-HNO3 (3:1) ICP 

t 
~;. 

39 y 
Zn 

Yittrium 
Zinc 

0.1 
0.1 

1 ppm 
1 ppm 

HC1-HN03 (3:1) 
HC1-HN03 (3:1) 

ICP 
ICP 

41 ld: ~rcogjum 0,1 I m:im H~l-HNQJ Q:I) ~ 
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Table C-3. Analytical methods and detection limits for the magHMC fraction of Baudette area samples. 

Sample Detection Digestion Measurement 

No. Item Element wt. (g) limit method method 
1 Fe203 Iron 0.5 200 ppm HCI-HN03-HF AA 
2 MgO Magnesimn 0.5 2 ppm HO-HN03-HF AA 
3 Ti02 Titanium 0.5 20ppm HO-HN03-HF AA 
4 Ag Silver 0.5 1 ppm HO-HN03-HF AA 
5 Co Cobalt 0.5 2 ppm HO-HN03-HF AA 
6 Cr Cromil.DD 0.5 0.5 ppm HO-HN03-HF AA 
7 Cu Copper 0.5 1 ppm HO-HN03-HF AA 
8 Mn Manganese 0.5 0.5 ppm HO-HN03-HF AA 
9 Ni Niclccl 0.5 1 ppm HO-HN03-HF AA 
10 Pb Lead 0.5 2ppm HO-HN03-HF AA 
11 V Vanadil.DD 0.5 10 ppm HO-HN03-HF AA 
12 Zn Z.inc 0.5 0.2 ppm HC1-HN03-HF AA 

Note: Detection limits calculated based on instrumental sensitivity, initial sample weight, and dilution. Dilution for 
metals and Ti02 is lOOx. Dilution for Mg0 is 2,000x. Dilution for Fe203 is 10,000x. 

Samples were digested using the microwave digestion method of Mathes and others (1983). 
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Appendix 280-D. Precision and accuracy or assay methods. 

Precision and accuracy control for Baudette area samples is made using soil, bedrock, and metal ore 
standards, and within-project and between-project duplicate samples. Quartz blanks are also used to check for 
cross contamination of samples during preparation. 

Precision 

Percent Precision and 2 standard deviation (2 sd) confidence intervals have been calculated for the for 
the nmHMC assay results (Table D-1) and the -2um (clay) assay results (Table D-2) using the methods outlined 
by Shiffelbein (1987) and WJSe (1987). Elements exhibiting an assay distnbution more lognormal than arithmetic 
have been transformed to logl0 values as suggested by Garrett (1969) before proceeding with the precision 
calculation. Assay results for control samples were also plotted graphically for visual evaluation of precision. 
Fig. D-1 is an example of such a plot. 

The Percent Precision (% P) for each element is calculated by determining the variance of each control 
group and then using the average of those variances in the precision calculation. The equation as structured 
gives heavier weighting to variances of the paired sample duplicates in calculating precision. 

• 
N 'E(Xo-x,t

E..;..,...;..1___ 
Equation 1 

i•I n 

%Precision = 100 x t"--'-___N___ 

XN><II 

X

n =no. of samplu in group 
N =no. of groups 

0 = JMan assay value for the samplu in group N 

X, = assay value for;" replicate in group
I 

XN,,,. = mean value of all assayed samplu in N groups 
t = the t-Distribution for N degrees offreedom 

N is the number of control sample groups and n is the number of samples anafy2:ed in each control group. For 
the clay fraction samples N =8, n=7 for SO-1, n=4 for GTS-1, and n=2 for each duplicate pair. For the 
runHMC samples N=3, n=6 for PTC-1, n=4 for FER-4, and n=2 for each duplicate pair. 

A 2 standard deviation (2 sd) confidence interval ( equation 2) is used for stratigraphic interpretations 
and is calculated as two times the square root of the arithmetic variance derived in equation 1. 

Equation 2 2 SD • 2 x Jvarianl:e 

Accuracy 
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Accuracy can be approximately determined when certified, recommended, or accepted values of control 
standard assays are available. Accuracy, where reported for Baudette Area assays, is calculated as a percent 
variation from certified, recommended, or accepted values, using the coefficient-of-variation calculation of Siu 
(1987). Tables D-1 and D-2 list accuracies for elements where certified, recommended, or accepted standard 
values are available. 

(X
0 
-X)'­

% variation = 100 X --­
XO 

Equation 3 

n = no. of assayed samplu in group 
X

0 
= recommended value 

x. = ~ of n assayed values 

Control Samples 

Precision and accuracy control for Baudette Area assay_samples used the following scheme: 

-2um (clay) Assay Control Samples: 

.s.Q::1 -(CANMET SOil..-1) one control sample per twenty assay samples to measure analytical precision, 
7 samples total. These control samples are exposed to digestion and analysis error. The S0-1 samples are 
suitable for both precision and accuracy calculations. 

~ -(CANMET GOLD TAILINGS SAMPLE) four samples of a gold tailings standard interspesed 
in the total sample population as a double check on analytical precision. The GTS-1 assay results reflect 
digestion and analysis error. The GTS-1 samples are suitable for both precision and accuracy calculations. 

Otz-1 -three sea-sand quartz blanks interspersed in the total population to test cross contamination 
during preparation. These samples will reflect preparation, digestion, and analysis error, but as blanks they are 
not suitable for precision and accuracy determinations. Results for the quartz blanks suggest that cross 
contamination during preparation is not significant factor in these samples. 

Sample Dyplicates -(within project duplicates) six duplicates (12 samples) were split after preparation. 
These samples have been exposed to digestion, and analysis errors, but since they were split after preparation, 
they do not reflect preparation errors. Each sample in the duplicate pair was analyzed adjacent to its partner 
in the analytical sequence. The clay fraction sample duplicates are suitable for precision calculations. 

Inter-Laborat0ty Duplicates - (between project duplicates) two samples that were earlier analyz.ed 
during a previous glacial drift geochemistry project were used to check for variability between data compiled in 
earlier projects and data compiled in the present project. The samples are not suitable for precision or accuracy 
calculations, but can be used to compare datasets from different projects. 

D-2 
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nmHMC Assay Control Samples: 

PTC-1 -(CANMET NOBLE METAI.S-BEARING SULPHIDE CONCENTRATE) six samples of a 
platinum-group-element ore standard. The assay results for PTC-1 reflect reference standard variability, 
digestion, and analysis error. The results are suitable for both precision and accuracy calculations. 

FER-4 -{CANMET IRON FORMATION) four samples, each spiked with a gold grain of known size. 
The FER-4 results are suitable for precision calculations. 

Sample Duplicates -six pairs of till samples, each pair sampled along the identical core interval. These 
samples contain intra-sample preparation, digestion, and analysis errors, and are suitable for precision 
calculations. The duplicate paired samples were run in separate analytical batches so that between batch error 
could also be included in the precision determinations. 
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Table D-1. Precision and accuracy for assays of nmHMC in Baudette area samples. 

Item Element %P o/oP 2 sd FER-4 FER-4 % vari. PTC-1 PTC-1 %vari. 

(log) (arith) (arith) (mean) cert. FER-4 (mean) cert. PTC-1 
Ag 
Al 

Silver 
Aluminum 

80 
17 

185 
11 

14 
0.1 

2.3 
0.5 0.9 39 

17 
0.3 

As Arsenic 14 55 16 4.8 3.6 32 11 
Au Gold 28 159 314 6.5 512 650 99 
Ba Barium 12 68 104 103 43 138 262 
Bi Bismuth 5 22 9.0 16 121 
Br Bromine 63 61 1.8 1.0 4.8 
Ca Calcium 164 18 0.2 1.4 1.6 12 0.2 
Cd Cadmium 140 57 1.0 1.8 2.5 
Cc Cerium 6 49 120 10 33 
Co Cobalt 3 6 44 10 2.0 400 2730 

• Cr Chromium 4 20 147 50 9.0 456 1930 
Cs Cesium 255 71 1.0 1.0 0.8 25 2.2 
Cu 
Eu 
Fe 

Copper 
Europium 
Iron 

11 
35 

3 

2 
37 
9 

97 
0.9 
2.5 

15 
2.0 

27 

13 

22 

17 

24 

>20,000 
2 

23 

52000 

27 
Ga Gallium 44 190 47 2.0 85 
Hf Hafnium 24 117 53 2.0 3.2 
Hg 
La 

Mercury 
Lanthanum 

11 
10 

38 
44 

19 
47 

24 
8.0 8.0 0 

13 
5.0 

Li Lithium 18 22 0.9 5.8 7.0 18 4.0 
Lu Lutetium 132 33 .05 0.5 0.5 
Mg 
Mn 
Mo 
Na 

Magnesium 
Manganese 
Molybdenum 
Sodium 

102 
10 
20 

0 

11 
23 
33 
0 

0.1 
0.1 
5.0 
0.0 

0.8 
0.1 

15.3 
0.0 

0.8 
0.1 

11 
15 

2.3 
0.1 
8.3 
0.0 

Nb Niobium 9 23 3.3 10 17 
Ni Nickel 5 1 4.6 4.8 6.0 21 >20,000 94,000 
p Phosphorous 8 18 0.0 0.1 0.1 55 0.1 
Pb Lead 10 30 14 13 8.0 66 76 
Rb Rubidium 30 118 18 16 13 
Sb 
Sc 

Antimony 
Scandium 

115 
10 

34 
14 

0.4 
4.3 

1.6 
1.1 

3.0 
1.5 

46 
27 

0.2 
4.2 

Se Selenium 1100 11 0.6 0.1 18 
Sm Samarium 15 38 6.5 2.3 2.2 2 0.6 
Sr Strontium 6 21 8.2 61 62 2 5.7 
Ta Tantalum 34 41 1.7 1.0 1.0 
Tb Terbium 43 51 1.3 1.0 1.0 
Te Tellurium 14 52 15 20 47 
Th Thorium 16 45 29 0.8 1.5 
Ti Titanium 16 22 0.1 0.1 0.0 19 0.1 
u Uranium 24 53 4.1 0.6 3.8 
V Vanadium 11 20 16 6.3 11 43 11 
w 
y 

Tungsten 
Yttrium 

51 
6 

187 
19 

14 
5.2 

2.3 
5.5 8.0 31 

8.7 
2.0 

Yb Ytterbium 20 34 2.8 5.0 0.5 900 5.0 
Zn Zinc 42 45 30 35 27 28 28 
Zr Zirconium 9 76 2170 528 18 2830 1270 
Notes: o/oP =percent precision 

2 sd =2x arithmetic standard deviation 

mean =average value for control group 
cert. =certified assay value of control standard 

log =lognormal precision value 
arith =arithmetic precision value 

PTC-1 =Platinum group standard 
FER-4 =Sulfide ore standard 
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Table 0-2. Precision and aa:uracy for assays of clay fraction in Baudette area samples. 

%P %P 2 sd GTS-1 GTS-1 o/ovari. S0-1 S0-1 % vari. 

!tan Element (log) (arith) (arith) (mean) cert. GTS-1 (mean) cert. S0-1 
Ag 
Al 

Silver 
Aluminum 

41 
8 

50 
8 

0.3 
0.2 

0.2 
1.5 6.4 77 

1.1 
4.4 9.4 53 

As Arsenic 45 20 1.9 47 1.1 
Au Gold 98 18 13 279 346 19 
B Boron 7 17 10 154 21 
Ba Bari\DD 1 6 12 239 314 879 64 
Be 
Bi 

Beryllium 
Bismuth 

0 
0 

0 
0 

0.0 
0.0 

0.5 
5.0 

0.5 
5.0 

Ca Calcimn 10 8 0.2 3.5 3.9 11 0.9 1.8 51 
Cd Cadmium 0 0 0.0 0.2 0.2 
Cc Ccrimn 2 7 5.7 48 117 
Co Cobalt 2 7 1.7 28 27 32 16 
Cr Chromium 1 7 8.1 130 147 160 8 
Cu 
Fe 

Copper 
Iron 

2 
4 

7 
7 

4.4 
0.3 

97 
5.5 6.0 8 

61 
5.3 

61 
6.0 

1 
11 

Ga Gallimn 5 17 1.6 2.0 18 
K Potassium 16 8 0.0 0.2 3.1 92 1.0 2.7 61 
La Lanthanum 7 18 7.8 28 53 
Li LithilDD 2 6 1.8 20 44 
Mg 
Mn 
Mo 
Na 

Magnesium 
Manganese 
Molybdenum 
Sodimn 

3 
10 
31 
12 

6 
29 
27 
16 

0.1 
209 

2.0 
0.1 

2.1 
1280 

33 
0.0 1.4 96 

1.8 
579 

2.7 
0.2 

2.3 
0.1 

2.0 

20 
35 

91 
Nb Niobium 37 54 4.4 11 8.1 
Ni Nickel 2 9 6.4 87 79 94 16 
p 
Pb 

Phosphorous 
Lead 

14 
8 

31 
22 

0.1 
4.1 

0.1 
35 

0.1 
20 

0.1 
21 

1 
5 

Rb Rubidium 16 54 41 50 99 139 29 
Sb Antimony 23 56 0.2 1 0.2 
Sc Scandium 6 13 1.4 8.7 14 
Sc Selenium 274 76 1.1 1.2 1.1 
Sn Tin 0 0 0.0 20 20 
Sr Strontimn 2 11 13 400 76 328 77 
Ta Tantalum 320 224 7.5 7.7 2.3 
Tc Tellurium 7 20 2.1 13.5 10 
Ti Titanium 2 6 0.0 0.0 0.4 0.5 30 
V Vanadium 2 6 5.4 66 115 139 18 
w 
y 

Tungsten 
Yttrium 

0 
3 

0 
8 

0.0 
1.3 

10 
9.2 

10 
20 

Zn Zinc 2 7 8.1 150 127 146 13 
Zr Zirconimn 22 41 5.3 22 21 
Notes: %P =percent precision 

2 sd =2x arithmetic standard deviation 

mean =average value for control group 

cert. =certified assay value of control standard 

log =lognormal precision value 
arith =arithmetic precision value 

GTS-1 =Gold ore standard 

S0-1 =Soil standard 
' \ -. _.1 

~,:.,.I 
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Fig. D-1. Assay results for seven samples of reference standard CANMET S0-1 
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Appendix 280-E. Variation maps of Baudette area results. 

Abbreviations, data key, and other notation 

Symbols 
T =summary of till data in borehole 
s =summaiy of saprolitc data in borehole 
B =bedrock lithology 

Notes: data selection criteria arc 4 or more gold grains, 10 ppb or more gold in the silt-clay fraction, and 3x median or more of 
pathfinder clement or heavy mineral. 

E-1 



Appendix 280-E. Map 1. Summed gold grain counts for Daudctte arc:i drill core, plotted by loc:ition. 
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Appendix 280-E. Map 2. Elevated values of gold, pathfinder clements, heavy minerals in Daudette area glacial drift and saprolite, in 

contrast to underlying bedrock composition intersected during drilling. 

R36W R 3SW R34W R 33 W R 32 W R31 W 

OB-507 OB-5030B-515 OD-5110B-521 0B-519 @ 
T • gold assay, HMC * 
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®. @ ( 11) 
S a @old grains, HMC, Zn 

s = 

T •T 160 N T= nali\'c Cus -
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Appendix 280-F. Master index for Baudette area samples. 

Cohunn abbreviations and data key 

Stratiemphjc units 

KT 
KG 
RT 
RS 
RG 
RL 
wr 
WS 
OT 
OS 
00 
OL 
ASAP 
SAP 
SAPZ 
BEDZ 
BED 

Other abbreyjatjons 
na 
PY 
ODM 
kg 
Surf. 
elev. 
(msl)
en.> 
Qtz or qtz 
plut. 
Bio. 
Plag. 
Gran 
Green 
Gray 
>4 
1-4 

Notes: 

=Koochiching till 
=Koochiching gravd 
=Rainy till 
=Rainy sand 
=Rainy gravd 
=Rainy lake sediment 
=Winnipeg till 
=Winnipeg sand 
=Old Rainy till 
=Old Rainy sand 
=Old Rainy gravd 
=Old Rainy lake sediment 
=reworked saprolite 
=saprolite 
=saprolite (trace dement analysis) 
=bedrock (trace dement analysis) 
=bedrock 

=not applicable 
=pyrite 
=Overburden Drilling Management Labs 
=kilogram 
=surface 
=elevation 
=mean sea level 
=feet 
=quartz 
=plutonic 
=biotite 
=plagioclase 
=Granite 
=Greenstone 
=Graywacke 
=greater than four limonite grains 
=one to four limonite grains in sample 

Sample height data are sample height (m feet) above or below the basal Quaternary contact. 
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A1112C1dia 28!!:E M1~1s:c iods:a rac B1uds:11, 1~1 11m12lm 
Gold Surf. Bed. Quat. Sample Sample Eaumated 

grains ODM Siderite Limonite Sampled elev. elev. base height depth Underlying NE up ice 

a le Unit / Ole Remarks content interval Area msl bedrock bedrock 
501-001 RT 0 50 0 131-135 East 1156 2 Qtz Monzomte ran/Green 
501-002 SAP 0 135-145 East 1156 -5 Qtz Monzonite Gran/Green 
501-003 SAP 0 157-163 East 1156 -25 Qtz Monzonite Gran/Green 
501-004 BEDZ na 163-166 East 1156 -30 tz Monzonite Gran/Green 

• PY st 1 yemte ra reen 
502-002 RT 2 0.5% PY 0 133-143 East 1137 958 958 41 138 Syenite Gran/Green 
502-003 RT 0 0 143-153 East 1137 958 958 31 148 Syenite Gran/Green 
502-004 RS 0 153-163 East 1137 958 958 21 158 Syenite Gran/Green 
502-005 OL 0 167-177 East 1137 958 958 7 172 Syenite Gran/Green 
502-006 
503-001 

BED 
RT 

na 
0 0 

179-187 
111-118 

East 
East 

1137 
1116 

958 
m 958 

963 
-4 
39 

183 
tis 

Syenite 
&fyiomte (qtz plut.) 

Gran/Green 
Greenstone 

503-002 RT 1 0 118-128 East 1116 857 963 30 123 Mylonite (qtz plut.) Greenstone 
503-003 RT 0 0 128-138 East 1116 857 963 20 133 Mylonite (qtz plut.) Greenstone 
503-004 RT 0 0 138-148 East 1116 857 963 10 143 Mylonite (qtz plut.) Greenstone 
503-005 RT 1 0 148-153 East 1116 857 963 3 151 Mylonite (qtz plut.) Greenstone 
503-006 ASAP 1 164-174 East 1116 857 963 -16 169 Mylonite (qtz plut.) Greenstone 
503-007 SAP 0 211-221 East 1116 857 963 -63 216 Mylonite (qtz plut.) Greenstone 
503-008 BEDZ na 240-247 East 1116 857 963 -91 244 Mylonite (qtz plut.) Greens tone 
503-009 BED na 247-255 East 1116 857 963 -98 251 M lonite tz lut. Greens tone 
505 1 T 1 15 0 140-149 East 1167 906 933 90 145 Bio. qtz monzomte Greenstone 
505-002 OT 3 0.1% PY 15 0 224-228 East 1167 906 933 8 226 Bio. qtz monzonite Greenstone 
505-003 OT 1 1 Cu grain 15 0 228-234 1167 906 933 3 231 Bio. qtz monzonite Green stone 
505-004 SAP 0 234-243 1167 906 933 -5 239 Bio. qtz monzonite Oreenstone 
505-005 BEDZ na 261-267 1167 906 933 -30 264 Bio. tz monzonite Oreenstone 
506-001 RT 5 1.51/o PY 0 0 166-171 1174 943 998 8 169 Myomte ga rote Greenstone 
506-002 RT 3 1.0% PY 70 0 171-176 1174 943 998 3 174 Mylonite (gabbroic) Greenstone 
506-003 SAP 0 183-192 1174 943 998 -12 188 Mylonite (gabbroic) Greens tone 
506-004 SAP 0 192-199 1174 943 998 -19 195 Mylonite (gabrroic) Greenstone 
506-005 BED na 236-244 1174 943 998 -64 240 M lonite ( abbroic Greenstone 

st I a IC uton1c ra reen 
507-002 RT 0 70 0 155-162 East 1157 910 918 81 159 Malic Plutonic Gran/Green 
507-003 RL 4 0.1% PY 162-168 East 1157 910 918 74 165 Malic Plutonic Oran/Green 
507-004 OT I I Cu grain 90 0 170-178 East II 57 910 918 65 174 Malic Plutonic Oran/Green 
507-005 OT I 90 0 183-189 East 1157 910 918 53 186 Malic Plutonic Oran/Green 
507-006 OT I 90 0 197-202 East 1157 910 918 40 200 Malic Plutonic Gran/Green 
507-007 OS 0 202-207 East IIS7 910 918 35 205 Malic Plutonic Gran/Green 
507-008 OT I 90 0 207-215 East 1157 910 918 28 211 Malic Plutonic Gran/Green 
507-009 OS 0 217-227 East 1157 910 918 17 222 Malic Plutonic Gran/Green 
507-010 OT I 90 0 227-234 East 1157 910 918 9 231 Mafic Plutonic Gran/Green 
507-011 OL 0 234-239 East 1157 910 918 3 237 Mafic Plutonic Gran/Green 
507-012 SAP I 239-242 East 1157 910 918 -2 241 Malic Plutonic Oran/Green 
507-013 
508-001 

BEDZ 
RT 

na 
0 so 0 

242-247 
119-124 

East 
East 

1157 
1191 

910 
911 

918 
1039 

-6 
31 

245 
122 

Mafic Plutonic 
Graywacke 

Oran/Green 
Greenstone 

508-002 RT 1 2 Cu grains 50 0 140-146 East 1191 911 1039 9 143 Oraywaclr.e Oreenstone 
508-003 RT 2 10 Cu grains 50 0 146-152 East 1191 911 1039 3 149 Graywaclce Greenstone 
508-004 SAP 0 153-160 East 1191 911 1039 -5 157 Graywaclr.e Greenstone 
508-005 SAPZ na 160-168 East 1191 911 1039 -12 164 Graywaclce Greenstone 
508-006 SAPZ na 214-223 East 1191 911 1039 -67 219 Graywaclce Greenstone 
508-007 SAP 0 223-232 East 1191 911 1039 -76 228 Graywaclce Oreenstone 
508-008 SAPZ na 266-276 East 1191 911 1039 -119 271 Graywaclr.e Greenstone 
508-009 
509.001 

BED 
RT 

na 
2 2Cu grams 40 0 

280-285 
083-092 

East 
East 

1191 
1175 

911 
1083 

1039 
1083 

-131 
5 

283 
88 

Gra:J;\aclce 
Gabro 

Greenstone 
Greenstone 

509-002 
s1o-001 

BED 
R1 

na 
2 I Cu gram 40 0 

092-100 
097-102 

East 
East 

1175 
1226 

1083 
1119 

1083 
1119 

-4 
8 

96 
loo 

Oabbro 
Plag. cumulate 

Oreen1tone 
Oran/Green 

510-002 RT I I Cu grain 40 0 102-107 East 1226 1119 1119 3 105 Plag. cumulate Gran/Green 
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Appendix 280-f Master io4ex for Baudette area samples 
Gold Surf. Bed. Quat. Sample Sample Eaumated 
grains ODM Siderite Limonite Sampled elev. elev. base height depth Underlying NE up ice 

~ample
10-003 

m-001 
Sll-002 

tlnjt 
BED 
RT 
RT 

IJOkg 
na 
0 
0 

Remarks 

7Cu grains 
3 Cu grains 

% 

40 
40 

content 

0 
·o 

interval 
107-112 
109-116 
116-123 

Area 
East 
West 
West 

(msll 
1226 
1196 
1196 

(msl} 
1119 
1026 
1026 

(msll 
1119 
1053 
1053 

{O.) 
-3 
31 
24 

{O.) 
110 
113 
120 

bedrock
Piag. cumulate 

810. qtz monzomte 
Bio. qtz monzonite 

bed~k
orani reen 

Oramte 
Granite 

Sll-003 RT 0 I Cu grain 40 0 127-133 West 1196 1026 1053 13 130 Bio. qtz monzonite Granite 
511-004 WT 0 50 0 133-138 West 1196 1026 1053 8 136 Bio. qtz monzonite Granite 
511-00S WT 0 50 1-4 I 38-143 West 1196 1026 1053 3 141 Bio. qtz monzonite Granite 
Sll-006 
512-001 

SAPZ 
wt 

na 
0 80 >4 

143-147 
087-095 

West 
West 

1196 
1185 

1026 
1078 

1053 
1080 

-2 
14 

145 
91 

Bio.dtz monzonite 
raywacke 

Granite 
Gray/Green 

512-002 WT 0 80 >4 095-100 West 1185 1078 1080 8 98 Graywacke Gray/Green 
512-003 WT 0 80 >4 100-I0S West 1185 1078 1080 3 103 Graywacke Gray/Green 
512-004 BED na 107-117 West 1185 1078 1080 -7 112 Grax;waclte Gray/Green 
513-001 
513-002 

RT 
wr 

I 
0 

I 
60 

0 
>4 

071-075 
075-083 

West 
West 

1200 
1200 

1093 
1093 

1107 
1107 

20 
14 

73 
79 

Po massive sulfide 
Po massive sulfide 

Greenstone 
Greenstone 

513-003 WT 0 60 >4 083-088 West 1200 1093 1107 8 86 Po massive sulfide Greenstone 
513-004 WT 0 60 >4 088-093 West 1200 1093 1107 3 91 Po massive sulfide Greenstone 
513-00S SAP 0 095-101 West 1200 1093 1107 -S 98 Po massive sulfide Greenstone 
513-006 BED na 106-115 West 1200 1093 1107 -18 111 Po massive sulfide Greenstone 
514-001 RT 0 40 0 165-173 West 1305 1048 1089 47 169 Basalt Granite 
514-002 RT I 40 0 173-178 West 1305 1048 1089 41 176 Basalt Granite 
514-003 RT 0 40 0 178-183 West 1305 1048 1089 36 181 Basalt Granite 
514-004 RG 0 188-198 West 1305 1048 1089 23 193 Basalt Granite 
514-005 OS I 198-207 West 1305 1048 1089 14 203 Das;,lt Granite 
514-006 SAP 0 217-227 West 1305 1048 1089 -6 222 Basalt Granite 
514-007 BED na 257-262 West 1305 1048 1089 -44 260 Basalt Granite 
515-001 RT 0 90 0 143-153 West 1251 1039 1039 64 148 Basalt Granite 
515-002 
515-003 

RT 
RT 

0 
0 

80 
80 

0 
>4 

153-163 
168-176 

West 
West 

1251 
1251 

1039 
1039 

1039 
1039 

54 
40 

158 
172 

Basalt 
Basalt 

Granite 
Granite 

515-004 OT 0 50 1-4 176-182 West 1251 1039 1039 33 179 Basalt Granite 
515-00S OT 0 50 1-4 182-192 West 1251 1039 1039 2S 187 Basalt Granite 
515-006 OT 0 50 1-4 192-202 West 1251 1039 1039 15 197 Basalt Granite 
515-001 OT I 50 1-4 202-207 West 1251 1039 1039 8 205 Basalt Granite 
515-008 OT 0 50 1-4 207-212 West 1251 1039 1039 3 210 Basalt Granite 
SIS-009 BED na 212-223 West 1251 1039 1039 -6 218 Basalt Granite 
516-001 
516-002 
516-003 

KT 
KT 
KG 

0 
0 
I 

2s 
25 

0 
0 

037-042 
042-047 
047-054 

West 
West 
West 

1211 
1211 
1211 

1157 
1157 
1157 

1157 
1157 
1157 

15 
10 
4 

40 
45 
SI 

Graywacke 
Graywacke 
Graywaclte 

Graywacke 
Graywaclte 
Graywaclte 

516-004 
517-001 

BED 
RT 

na 
0 40 0 

056-061 
038-045 

West 
West 

1211 
ms 

1157 
1035 

1157 
1035 

-5 
179 

S9 
42 

Gra;rwaclte 
My!omte (mafic) 

Graywaclte 
Greenstone 

517-002 RT I 40 0 045-055 West 1255 1035 1035 170 50 Mylonite (mafic) Greenstone 
517-003 WT 0 10 >4 0SS-064 West ms 1035 1035 161 60 Mylonite (mafic) Greenstone 
517-004 WT I I 1-4 064-074 West ms 1035 1035 ISi (I) Mylonite (mafic) Greenstone 
Sl1-00S WT 0 I >4 074-082 West ms 1035 1035 142 78 Mylonite (mafic) Greenstone 
517-006 WT 0 2S >4 082-092 West 12SS 1035 1035 133 87 Mylonite (mafic) Greenstone 
517-007 WT I 25 >4 092-098 West 1255 1035 1035 125 95 Mylonite (mafic) Greenstone 
517-008 WT I 50 1-4 103-112 West 12SS 1035 1035 113 108 Mylonite (mafic) Greenstone 
517-009 WT 0 50 1-4 113-123 West ms 1035 1035 102 118 Mylonite (mafic) Greenstone 
S!7-0I0 WT 0 50 1-4 123-129 West 12SS 1035 1035 94 126 Mylonite (mafic) Greenstone 
517-011 OT 0 50 1-4 136-146 West 1255 1035 1035 79 141 Mylonite (mafic) Greenstone 
517-012 OT 0 50 1-4 146-153 West 1255 1035 1035 71 150 Mylonite (mafic) Greenstone 
SI 7-013 OT 3 0.8% FeS2 50 1-4 153-163 West ms 1035 1035 62 158 Mylonite (mafic) Greenstone 
Sl7-014 OT 0 50 1-4 163-173 West 12SS 1035 1035 52 168 Mylonite (mafic) Greenatone 
517-015 OT 0 50 1-4 173-183 West 12SS 1035 1035 42 178 Mylonite (mafic) Greenstone 
517-016 OT 0 50 1-4 183-193 West 1255 1035 1035 32 188 Mylonite (malic) Greenatone 
Sl7-017 OT 0 50 1-4 193-203 West 1255 1035 1035 22 198 Mylonite (malic) Greenstone 
Sl7-018 OT 4 1.0% FeS2 50 1-4 203-220 West ms 1035 1035 9 212 Mylonite (mafic) Greenstone 
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omte ma 1c 
140 110 Int. vocamc reenstone 

A12lll:lldi21 2811::E M111,c iod,a (gc D1uds:uc 1tta 11m12ls:.1 
Gold Surf. Bed. Quat. Sample Sample Estimated 

grains ODM Siderite Limonite Sampled elev. elev. base height depth Underlying NE up ice 

Sam le Unit I Ole. Remarlc.s cont "nterval Area msl msl msl 
517-019 E na 221- 29 West 1255 1035 1035 

18-001 RT 0 0 0 105-115 West 1280 1023 1030 
518-002 RT 1 60 0 128-134 West 1280 1023 1030 119 131 Int. volcanic Oreenstone 
518-003 WS 0 172-182 West 1280 1023 1030 73 177 Int. volcanic Oreenstone 
518-004 wr 1 70 0 202-209 West 1280 1023 1030 45 206 Int. volcanic Oreenstone 
518-005 WT 0 70 0 209-219 West 1280 1023 1030 36 214 Int. volcanic Oreenstone 
518-006 WT 0 70 1-4 219-229 West 1280 1023 1030 26 224 Int. volcanic Oreenstone 
518-007 WT 0 70 >4 235-245 West 1280 1023 1030 10 240 Int. volcanic Oreenstone 
518-008 WT 1 70 >4 245-250 West 1280 1023 1030 3 248 Int. volcanic Oreenstone 
518-009 BEDZ na 263-273 West 1280 1023 1030 -18 268 Int. volcanic Oreenstone 
519-001 RT 0 (,() 0 085-097 West 1233 1048 1071 71 91 Hb. tonahte Green/Gran 
519-002 RT 2 0.8% FeS2 60 0 097-105 West 1233 1048 1071 61 101 Hb. tonalite Green/Oran 
519-003 WT 1 60 1-4 105-115 West 1233 1048 1071 52 ll0 Hb. tonalite Green/Gran 
519-004 WT 1 70 >4 140-145 West 1233 1048 1071 20 143 Hb. tonalite Green/Oran 
519-005 WT 0 70 0 152-157 West 1233 1048 1071 8 155 Hb. tonalite Green/Oran 
519-006 WT 0 70 0 157-162 West 1233 1048 1071 3 160 Hb. tonalite Green/Oran 
519-007 
520-001 

BED 
RT 

na 
0 1 0 

190-194 
020-030 

West 
West 

1233 
1249 

1048 
920 

1071 
950 

-30 
274 

192 
25 

I-lb. tonalite 
Saprolite undiff. 

Green/Oran 
Greenstone 

520-002 RT 3 1 0 030-040 West 1249 920 950 264 35 Saprolite unditT. Oreenstone 
520-003 RT 4 40 0 040-047 West 1249 920 950 256 44 Saprolite unditT. Greenstone 
520-004 wr 0 25 1-4 094-102 West 1249 920 950 201 98 Saprolite unditT. Oreenstone 
520-005 OT 1 60 1-4 106-116 West 1249 920 950 188 lll Saprolite unditT. Oreenstone 
520-006 OT 0 60 1-4 116-128 West 1249 920 950 177 122 Saprolitc unditT. Orecnstone 
520-007 OT 0 60 1-4 128-138 West 1249 920 950 166 133 Saprolite unditT. Oreenstone 
520-008 OT 0 60 1-4 138-148 West 1249 920 950 156 143 Saprolite unditT. Greenstone 
520-009 OT 1 60 1-4 148-158 West 1249 920 950 146 153 Saprolite unditT. Greenstone 
520-010 OT 0 60 1-4 158-168 West 1249 920 950 136 163 Saprolite unditT. Oreenstone 
520-011 OT I 60 1-4 168-178 West 1249 920 950 126 173 Saprolite unditT. Oreenstone 
520-012 OT 0 1 0 250-259 West 1249 920 950 45 255 Saprolite unditT. Greenstone 
520-013 OT 0 I 0 259-269 West 1249 920 950 35 264 Saprolite unditT. Orecnstone 
520-014 OT 0 1 0 278-286 West 1249 920 950 17 282 Saprolite unditT. Oreenstone 
520-015 OS 0 289-299 West 1249 920 950 5 294 Saprolite unditT. Orecnstone 
520-016 SAP 0 300-310 West 1249 920 950 -6 305 Saprolite unditT. Oreenstone 
520-017 
521-001 

SAP 
RT 

0 
l l 0 

310-320 
075-081 

West 
West 

1249 
1235 

920 
938 

950 
948 

-16 
209 

315 
78 

Saprolite unditT. 
Sb. mahc volcanic 

Orecnstone 
Greenstone 

521-002 RT 0 10 0 lll-ll7 West 1235 938 948 173 ll4 Sh. malic volcanic Oreenstone 
521-003 WT 0 15 > 4 124-134 West 1235 938 948 158 129 Sh. malic volcanic Oreenstone 
521-004 OT I 15 0 192-201 West 1235 938 948 91 197 Sh. malic volcanic Oreenstone 
521-005 wr 0 1 0 201-211 West 1235 938 948 81 206 Sh. malic volcanic Oreenstone 
521-006 WT 0 15 0 217-224 West 1235 938 948 67 221 Sh. malic volcanic Oreenstone 
521-007 00 0 224-234 West 1235 938 948 58 229 Sh. malic volcanic Oreenstone 
521-008 00 0 234-245 West 1235 938 948 48 240 Sh. malic volcanic Orecnstone 
521-009 00 0 247-257 West 1235 938 948 35 252 Sh. malic volcanic Oreenstone 
521-010 OS 0 267-277 West 1235 938 948 15 272 Sh. malic volcanic Oreenstone 
521-0ll OS 0 277-287 West 1235 938 948 5 282 Sh. malic volcanic Oreenstone 
521-012 SAP 0 287-297 West 1235 938 948 -5 292 Sh. malic volcanic Oreenstone 
521-013 BED na 298-299 West 1235 938 948 -12 299 Sh. malic volcanic Oreenstone 
521-014 BED na 302-304 West 1235 938 948 -16 303 Sb. malic volcanic Oreenstone 
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Appendix 280-G. Baudette area assays. Noamagoctic heavy mineral co00CDtratc and day fraction of till and non-till samples. 

Cohnnn abbreviations and data key 

Stratisraphjc unjts 

KT 
KG 
RT 
RS 
RO 
RL 
wr 
WS 
OT 
OS 
0G 
OL 
ASAP 
SAP 

Other abbreviations 
ODM 
-631DD 
-21DD 
omHMC 
icp 
aa 
byaa 
inaa 
fade 
dcp 
cvaa 

Notes: 

=Koochiching till 
=Koochiching gravd 
=Rainy till 
=Rainy sand 
=Rainy gravd 
=Rainy lake sediment 
=Wmnipcg till 
=Wumipcg sand 
=Old Rainy till 
=Old Rainy sand 
=Old Rainy gravd 
=Old Rainy lake sediment 
=reworked saprolitc 
=saprolitc 

=Overburden Drilling Management Labs 
=silt + clay fraction 
=clay fraction a 

=noomagoctic heavy mineral cooccntratc 
=inductively coupled plasma 
=atomic absorption 
=hydride generation atomic absorption 
=iostnnncotal ocutron activation 
=fire assay direct airrcnt 
=direct coupled plasma 
=cold vapor atomic absorption 

Assay values reported bcrc arc listed to 3 significant figures. 

Values less than or equal to the dctc:ction limits shown in Appendix 280-C (cg. <0.5), arc reported bcrc as five-eighths (0.625) oftbc listed 
dctc:ction limit for that clement (cg. 0.3125). 

Values originally reported as off scale (cg. >20,000) arc listed bcrc as the upper value (e.g. 20,000). 

Sample 517-005 bad insufficient omHMC to use for INAA analysis, so null values arc registered for those omHMC INAA results. 
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Appendix 280-G. Baudette area assays. Nonmagnetic heavy mineral concentrate and clay fractioo of tiU and non-tiU samples. 

As As Al Al ,.. ,.. Au Au B Ba Ba Be Be Bi Bi Br Ca 

-63um nmhmc -2um nmhmc -2um nmhmc -63um nmhmc -2um -2um nmhmc -2um nmhmc -2um nmhmc nmhmc -2um 

~c 'if ii.%.9 II 4.7 ;Yi"soo ii.~400 Ima0.3 iDII 19 ti~.3 ionaf.ffi d1.12 80 
icn

25 iDII 63 
icn

0.3 ilal 0.3 ii.~.I i1a1 3 iDII 1.9 ,n 
SOl-002 SAP 0.3 3.2 14400 6200 0.3 l 0.001 0.010 70 12 ISO 0.3 0.3 3.1 20 1.9 600 
SOl-003 SAP o.s 4.3 23500 6300 0.3 6 0.001 0.006 S8 41 180 0.3 0.3 3.1 14 1.9 900 
so2-001 RT 0.7 1.7 30200 14300 1.0 23 0.002 o.os3 29 144 63 b.3 0.3 ii 3 1.9 12300 
502-002 RT 1.0 1.S 32800 12500 1.0 19 o.oos 0.0'79 29 148 63 0.3 0.3 3.1 3 1.9 14500 
502-003 RT 0.9 1.4 30600 15300 1.S 18 0.004 0.118 14 167 63 0.3 0.3 3.1 3 1.9 17700 
502-004 RS 0.8 26 29400 5300 3.0 18 0.008 0.012 37 128 63 0.3 0.3 3.1 3 1.9 14100 
502-00S 
S03-001 

OL 
RT 

0.8 
0.9 

26 
1.2 

27100 
23soo 

9900 
13900 

20 
i.s 

21 
31 

0,001 
0.002 

0.106 
0.034 

39 
37 

117 
166 

170 
63 

0.3 
o.3 

0.3 
0.3 

3.1 
3.1 

3 
3 

1.9 
1.9 

11100 
29700 

503-002 RT 0,6 1.4 28600 15400 1.0 31 0.001 0.817 19 164 63 0.3 0.3 3.t 3 1.9 18100 
503-003 RT 0.7 1.9 27600 12900 t.0 20 0.002 0.064 64 156 63 0.3 0.3 3.1 3 1.9 15700 
503-004 RT 0.7 1.3 28800 11600 t.0 22 0.023 0.240 28 137 250 0.3 0.3 3.1 3 1.9 17800 
503-00S RT 0.6 1.9 26900 17900 0.3 17 0.001 0,170 2S 438 63 0.3 0.3 3.1 3 1.9 13100 
503-006 ASAP 0.3 0.8 8200 2200 0.3 19 0.002 0.116 74 S8 63 0.3 0.3 3.1 3 1.9 600 
503-007 SAP 0.3 3.1 9500 S600 0.3 I 0.002 0.003 88 IS 63 0.3 0.3 3.1 20 1.9 700 
363:001 kt 1.2 23 28fl00 5600 1.0 27 0.001 0.213 40 ISi 63 0.3 0.3 3.1 8 1.9 32800 
SOS-002 OT I.I 27 33600 6300 1.0 26 0.002 0.019 46 113 ISO 0.3 0.3 3.1 10 t.9 9000 
SOS-003 OT 0.9 3.1 34400· 6400 t.0 31 0.001 0.200 31 121 63 o.3 0.3 3.1 II 1.9 6000 
SOS-004
sbUot I 

SAP 
RT 

0.8 
0.8 

3.7 
is 

36300 
3'soo 

5500 
6000 

0.3 
1.0 

30 
29 

0.001 
0.034 

0.016 
0.101 

38 
s1 

101 
102 

210 
63 

0.3 
dl 

o.3 
o.3 

3.1 
3.1 

22 
3 

1.9 
i.9 

1700 moo 
506-002 RT t. I 1.7 37700 6500 1.0 42 0.008 0.232 42 ISS 150 0.3 0.3 3.t 3 1.0 19900 
506-003 SAP 0.3 3.1 33600 13400 0.3 ti 0.018 0.003 S8 98 410 0.3 0.3 3.1 18 1.9 5500 
506-004 
367-00( 

SAP 
RT 

0.3 
0..6 

1.9 
1.3 

29200 
24000 

10100 
12300 

0.3 
t.s 

9-
24 

o.oos 
0.001 

0.019 
0.079 

76 
47 

94 
m 

270 
63 

0.3 
0.3 

0.3 
oJ 

3.1 
3.1 

7 
3 

1.9 
i.o 

1200 
32200 

sm-002 RT 29 1.9 23200 7500 1.0 18 0.001 0.014 26 126 63 0.3 0.3 3.1 3 1.9 46100 
Sal-003 RL 0.7 3.3 23300 S400 t.0 19 0,003 0.122 40 124 63 0.3 0.3 3.1 3 t.9 48300 
Sal-004 OT 0.7 27 24700 SIOO 1.0 19 0.001 0.038 S2 87 120 0.3 0.3 3.1 8 1.9 10100 
S07-00S OT 0.8 28 27600 4500 t.S 17 0.001 0.IIS 47 91 63 0.3 0.3 3.1 14 1.9 12100 
Sal-006 OT 0.7 28 25600 4400 t.S 17 0.002 0,022 S6 99 63 0.3 0.3 3.1 12 1.0 9000 
Sal-007 OS 1.0 26 28700 4500 20 2S 0.004 0.098 60 91 63 0.3 0.3 3.1 17 1.9 10300 
Sal-008 OT 0.8 2S 23800 5200 20 23 0.001 0.035 S8 92 120 0.3 0.3 3.1 12 1.9 12700 
Sal-009 OS 0.8 22 25100 4300 3.0 24 0.001 0.010 88 107 100 0.3 0.3 3.1 16 1.9 13800 
sm-010 OT 0.7 26 25900 sooo 20 28 0.001 o.oss 61 97 130 0.3 o.3 3.1 6 1.9 11700 
S07-0tt OL 24 26 26800 4300 2.0 19 0.003 o.oss S4 118 63 o.3 0.3 3.1 8 1.9 12500 
sm-012 SAP o.3 0.1 29900 6000 2.0 7 0.002 0.617 so S9 63 o.3 o.3 3.1 3 1.9 2800 
508-001 RT I.I 1.7 26700 8600 10 25 0.003 0,080 49 180 63 o.i o.3 ii 3 1.0 4Uido 
SOl-002 RT o.7 22 29400 9300 1.0 30 0.003 0.072 46 165 63 0.3 0.3 3.1 3 2.0 26200 
SOl-003 RT 21 2S 31700 ISOOO 1.8 39 0,001 0.27S 38 177 • 63 0.3 0.3 3.1 3 1.9 24500 
SOl-004 SAP o.s 4.3 22800 8200 0.3 40 0.001 0.245 S9 28 63 0.3 0.3 3.1 9 1.9 1000 
SOl-007 
56!1-bol 

SAP 
RT 

0.3 
0.9 

27 
IJJ 

23700 
32900 

SIOO 
UIBJ 

o.3 
I.D 

I z 0.002 
IUJI! 

0.011 
6.1113 

48 
M 

30 
Ill 

63 
63 

0.3 
0.3 

0.3 
13 

3.1 
ii 

22 
3 

1.9 
1.9 

700 
24000 

31fAXh R1 I.I 11 32300 llooo 3.0 ~ 0.002 0.093 31 139 63 0.3 o.3 ii 3 1.9 27900 
510-002 
sil-661 

RT 
Rf 

1.4 
i.s 

21 
i1 

21800 
18800 

9900 
7000 

20 
10 

3S 
22 

0.001 
0.001 

0.027 
0.127 

32 
44 

142 
122 

63 
63 

0.3 
o.i 

0.3 
o.i 

3.1 
ii 

_3 
3 

1.9 
1.9 

28000sotoo 
Sll-002 RT 0.3 26 26100 9400 1.0 14 0.001 0.009 42 131 63 o.3 0.3 3.1 3 t.9 47800 
Sll-003 RT 0.6 3.2 24600 9800 1.0 36 0.001 0.122 3S 127 63 0.3 0.3 3.1 3 1.9 50300 
Stt-004 wr 0.3 22 17600 10500 t.O 63 0.002 0.028 St 116 63 o.3 0.3 3.1 3 1.9 10000 
S11-00S 
$12-001 

wr 
wt 

0.7 
0.9 

3.5 
3.0 

23200 
23900 

7300 
8400 

1.0 
is 

S8 
79 

0.001 
0.001 

0.024 
0.038 

41 
99 

133 
m 

63 
63 

o.3 
0.3 

0.3 
o.j 

3.1 
j.( 

3 
3 

20 
1.9 

37700 
39ffl 

512-002 wr 0.8 3.8 25600 7200 3.0 112 0.001 0.058 122 121 63 0.3 o.3 3.1 7 1.9 41300 
512-003 
$13-001 

wr
RT 

0.6 
o.i 

3.6 
12 

24700 
22soo 

900 
ilatRi 

3.0 
io 

84 
M 

0.001 
0.003 

0.027 
o.411 

131 
47 

100 
140 

63 
63 

0.3 
0.3 

0.3 
o.i 

3.1 
ii 

12 
3 

1.9 
i.9 

44000 
Msoo 

513-002 wr 0.8 3.0 19900 5700 3.0 70 0.001 0.017 103 122 63 o.3 o.3 3.1 9 3.0 63300 
513-003 wr 1.6 3.0 20900 5300 3.0 44 0.003 0.021 132 100 63 o.3 o.3 3.1 8 1.9 41600 
513-004 wr 1.0 3.0 19800 4500 2.S 47 0.002 0.023 130 103 150 0.3 . 0.3 3.1 10 1.9 36800 
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Appendix 280-G. Baudette area assays. Nonmapetic heavy mineral concentrate and clay fraction of till and non-till samples. 

Ag Ag Al Al M As Au Au B Ba Ba Be Be Bi Bi Br Ca 

s~ 
514-001 

~,
·Rf 

-63um 

i,,.9 
I.I 

nmhmc .. 
[I 
26 

-2um 

~ 
23000 

nmhmc 

i,-nm 
13700 

-2um 

bDIu 
l.s 

nmhmc 

iDII 
l;2 
ll 

-63um 

r,~~ 
0.002 

nmhmc 

ia••P't&.i 
0.017 

-2um 

dlZI 
~ 
:zij 

-2um 

is.n~Al 
130 

nmhmc 

iDII 63 
M 

-2um 

~.3 
0.3 

nmbmc 

~D u 
i[j 

-2um 

a,.11 
3.1 

nmhmc 

u 3 
3 

nmhmc 

iDII 
l.!I 
l.!I 

-2um 

Bhm 
moo 

514-002 RT 0.9 I.S 24800 12000 l.S 36 0.014 0.341 10 117 63 0.3 0.3 3.1 3 1.9 41600 
514-003 RT I.I 1.8 26300 10800 2.0 42 0.003 0.081 IS 147 63 0.3 0.3 3.1 3 1.9 38200 
514-004 RO 1.2 2.9 23000 4500 2.S 22 0.001 0.003 3S 90 110 0.3 0.3 3.1 23 1.9 38700 
514-00S OS 1.0 2.2 22300 10200 l.S 27 0.001 0.057 36 65 63 0.3 0.3 3.1 3 1.9 12200 
514-006 
sis-001 

SAP 
Rf 

0.8 
0.9 

2.7 
29 

47600 
29200 

11000 
4800 

0.3 
l.o 

2 
21 

0.011 
0.002 

0.019 
0.026 

IS 
19 

33 
143 

63 
110 

0.7 
0.3 

0.3 
0.3 

9.0 
3.1 

25 
9 

1.9 
1.9 

3600 
42300 

SIS--002 RT o.9 2.7 30600 6300 1.0 40 0.001 0.053 17 124 63 0.3 0.3 3.1 6 1.9 41300 
SIS--003 RT I.I 2.9 25400 6400 l.S 25 0.0IO 0.017 40 96 63 0.3 0.3 3.1 10 1.9 31200 
SIS--004 OT 0.8 2.2 26600 8100 1.3 21 0.002 0.054 29 124 63 0.3 0.3 3.1 3 1.9 60800 
SIS-005 OT 0.8 2.S 27600 10000 1.0 21 0.001 0.066 29 139 63 0.3 0.3 3.1 3 2.0 54300 
515-006 OT 0.9 2.3 26700 12300 1.0 25 0.001 0.066 38 150 63 0.3 0.3 3.1 3 2.0 59100 
515--007 OT o.9 1.9 25900 14100 1.5 24 0.001 0.046 39 150 63 0.3 0.3 3.1 3 1.9 56800 
SIS-OOII 
sll-ooi 

OT
kt 

2.1 
G.3 

1.9 
20 

28600 
21600 

10800 
il§oo 

1.0 
20 

23 
39 

0.001 
0.001 

0.597 
0.042 

37 
37 

122 
12s 

63 
63 

0.3 
0.3 

0.3 
0.3 

3.1 
3.1 

3 
3 

1.9 
1.9 

39600 
93000 

516--002 KT o.3 2.2 24100 10100 2.0 46 0.001 0.054 39 125 180 0.3 0.3 3.1 3 1.9 85700 
516--003 
si7.ooi 

KO
Rf 

0.3 o.s 1.7 
1.7 

28300 
26000 

10900 
9900 

3.0 
1.8 

86 
28 

0.001 
0.001 

0.023 
0.047 

27 
30 

255 
132 

63 
63 

0.3 
0.3 

0.3 
o.i 

3.1 
3.1 

3 
3 

1.9 
20 

75100 
59700 

517--002 RT o.9 2.2 23900 10000 1.0 41 0.002 0.268 24 121 63 0.3 o.3 3.1 3 1.9 63000 
517--003 wr o.6 3.0 20300 10200 1.0 79 0.001 0.100 S6 108 63 0.3 0.3 3.1 3 1.9 10000 
517-004 wr 0.3 1.7 20400 13600 1.0 72 0.001 0.538 51 Ill 63 0.3 0.3 3.1 3 1.9 10000 
517--005 wr 0.3 1.8 20200 16100 2.0 I 0.001 0.028 71 128 63 0.3 0.3 3.1 3 10000 
517-006 wr 0.3 3.4 17800 10900 1.5 79 0.001 0.127 S8 119 63 0.3 0.3 3.1 3 1.9 10000 
517--007 wr 0.3 3.0 20400 10600 1.0 62 0.001 0.025 53 127 63 o.3 o.3 3.1 3 1.9 10000 
517-00II wr 0.3 2.8 20800 9300 1.0- 47 0.001 0.178 57 128 63 0.3 o.3 3.1 3 1.9 78400 
517-0W wr 0.3 3.0 20600 9200 2.0 65 0.002 0.182 67 135 63 0.3 o.3 3.1 3 1.9 82900 
517-010 wr o.6 2.7 21000 10600 3.0 54 0.002 0.038 61 128 63 0.3 o.3 3.1 3 1.9 74400 
517-011 OT 0.9 2.6 22400 10100 2.5 36 0.002 0.016 32 109 63 o.3 o.3 3.1 3 1.9 67800 
517-012 OT 0.8 2.5 22600 9700 3.0 54 0.002 0.042 33 97 63 0.3 o.3 3.1 3 1.9 73300 
517-013 OT 0.7 2.5 22400 13200 2.0 50 0.001 0.166 33 Ill 63 0.3 0.3 3.1 3 2.0 74900 
517-014 OT 1.0 2.1 21500 13200 2.0 39 0.003 0,052 34 100 63 0.3 o.3 3.1 3 2.0 67400 
517-015 
517-016 

OT 
OT 

I.I 
0.3 

2.0 
1.4 

24400 
25600 

9400 
11400 

2.0 
3.0 

42 
47 

o.oos 
0.006 

0.021 
0.039 

39 
35 

123 
121 

130 
63 

0.3 
0.3 

0.3 
o.3 

3.1 
3.1 

3 
3 

1.9 
1.9 

81500 
75700 

517-017 OT 1.6 2.2 23700 10700 2.0 73 0.003 0.185 40 124 63 0.3 o.3 3.1 3 1.9 76100 
517-018 
sli-ooi 

OT 
RT 

0.7 
0:, 

1.9 
24 

2tlOOO 
22200 

9700 
'l&io 

2.5 
i.s 

54 
47 

0.001 
0.003 

0.609 
0.037 

37 
44 

120 
121 

63 
63 

0.3 
0.3 

0.3 
o.3 

3.1 
3.1 

3 
3 

2.0 
l.9 

68200 
76100 

518--002 RT 0.8 2.5 24600 10800 1.0 44 0.006 0.055 47 124 63 0.3 0.3 3.1 3 1.9 8100 
518--003 ws 1.5 2.8 27000 7700 2.0 32 0.022 0.0Sl 41 115 63 0.3 0.3 3.1 3 1.9 30100 
518--004 wr 0.3 3.1 14200 4600 3.0 74 0.001 0.237 62 126 63 0.3 0.3 3.1 14 1.9 10000 
51&-005 wr 0.3 3.0 19200 4300 4.0 79 0.001 0.025 73 131 63 0.3 0.3 3.1 15 3.0 84800 
518-006 
518--007 

wr 
wr 

0.9 
0.9 

3.2 
3.6 

21800 
23500 

3700 
6200 

s.o 
3.0 

74 
60 

0.001 
0.002 

0.013 
0,016 

87 
126 

154 
110 

180 
63 

0.3 
0.3 

o.3 
o.3 

3.1 
3.1 

10 
l3 

2.0 
2.0 

56600 
50500 

518-00II 
si§-ooi 
519--002 

wr 
RT 
RT 

I.I 
o.i 
0.6 

3.6 
is 
2.7 

30800 
17!l00 
18100 

7400 
'l9cio 
8500 

3.0 
io 
2.0 

62 
fi 
27 

0.001 
0.001 
0.001 

0.091 
0.049 
0,046 

104 
lS 
41 

107 
109 
118 

63 
63 

130 

0.3 
0.3 
0.3 

o.3 
0.3 
o.3 

3.1 
ii 
3.1 

3 
3 
7 

1.9 
1.9 
1.9 

43400 
1s200 
84900 

519--003 wr 0,7 3.6 21100 8300 2.0 48 0.002 0.014 36 123 63 0.3 o.3 3.1 3 1.9 93600 
519--004 wr 1.2 3.4 20500 5300 s.o 50 0.002 0.048 84 92 63 o.3 0.3 3.1 3 2.0 38100 
519--005 wr 1.4 3.0 34100 7700 4.0 48 0.004 0.032 41 118 63 o.3 o.3 3.1 3 1.9 22600 
519-006 
siiAioi 

wr 
RT 

1.3 
0.8 

3.8 
1.6 

28000 
27800 

7700 
isooo 

3.0 
io 

47 
36 

0.003 
0.001 

0.025 
0.086 

46 
24 

Ill 
iii 

63 
63 

0.3 
0.3 

0.3 
o.3 

3.1 
ii 

3 
3 

1.9 
l.9 

19100 
ss3oo 

520--002 RT 1.0 I.I 27100 14100 2.0 19 0.001 0.023 22 142 63 0.3 o.3 3.1 3 1.9 52200 
520--003 RT 0.7 2.3 22700 11000 2.0 30 0.001 0.021 29 Ill 63 0.3 o.3 3.1 3 1.9 88500 
520-004 
520--005 

wr 
OT 

0.3 
1.0 

2.7 
2.7 

23800 
24400 

10400 
9400. 

2.0 
2.0 

58 
32 

0.001 
0.001 

0.031 
0.195 

51 
24 

118 
108 

63 
160 

0.3 
0.3 

o.3 
o.3 

3.1 
3.1 

3 
5 

1.9 
1.9 

19200 
68100 
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Appendill 280-0. Baudette area assays. Nonmagnetic heavy mineral concentrate and clay fraction of till and non-till samples. 

Ag Ag Al Al As As Au Au B Ba Ba Be Be Bi B1 Br Ca 

-63um nmhmc •2um nmbmc -2um nmbmc -63um nmbmc •2um •2um nmbmc -2um nmbmc -2um nmbmc nmbmc •2um 

5-1: ~ ic'b.7 II 24 jb jY\1000 
bvU:

20 iDII 
39 rig~. I ioaaiffi dcp 

27 ii.pti 
iDII 63 

icg
0.3 

ir.p 
0.3 i,~.I 

is.g 
3 i1111 2.0 ffloo 

S20-007 OT 1.0 26 28100 8900 2S S4 0.001 0.242 42 123 63 0.3 0.3 3.1 3 1.9 moo 
S20-008 OT I.I 1.8 26800 9600 20 88 0.001 0.019 37 118 63 0.3 0.3 3.1 3 1.9 72900 
S»-009 OT I.I 24 27000 12SOO 20 43 0.001 0.023 38 121 63 0.3 0.3 3.1 3 1.9 71SOO 
S:20--010 OT 1.2 22 23900 10100 3.0 40 0.002 0.17S 42 138 63 0.3 0.3 3.1 3 1.9 68400 
S:20--011 OT 1.3 27 24200 11100 3.0 38 0.002 0.478 43 124 63 0.3 0.3 3.1 3 1.9 74200 
S:20--012 OT 0.3 21 21SOO 1S900 2S JS 0.001 0.028 47 149 63 0.3 0.3 3.1 3 1.9 10000 
S:20--013 OT 1.2 2.2 2SIOO 10700 20 21 0.001 0.104 SI 1S7 63 0.3 0.3 3.1 3 1.9 16SOO 
S:20--014 OT 0.3 1.8 21000 12800 1.0 30 0.001 0.064 40 144 63 0.3 0.3 3.1 3 1.9 10000 
S20--01S OS 1.8 28 21900 S900 9.0 34 0.001 0.otl 2S 124 180 0.3 0.3 3.1 9 1.9 2S400 
S:20--016 SAP 1.4 S.4 21SOO sooo 1.0 32 0.003 0.011 27 4S 130 0.3 0.3 3.1 18 1.9 800 
S20-017 
521-001 

SAP 
RT 

3.6 
1.0 

6.4 
ii 

20300 
23700 

3200 moo 1.0 
20 

I 
38 

0.002 
0.001 

0.ot8 
0.025 

30 
63 

62 
150 

320 
63 

o.s 
0.3 

0.3 
0.3 

3.1 
3.1 

13 
3 

1.9 
1.9 

900 
79100 

521-002 RT 0.7 3.1 20SOO 12600 1.0 26 o.oos 0.019 41 126 63 0.3 0.3 3.1 3 1.9 86300 
S21-003 wr 1.2 2S 17400 8SOO I.S 49 0.001 0.020 68 112 63 0.3 0.3 3.1 3 1.9 71800 
S21-004 OT 1.2 23 22200 11200 I.S S4 0.001 0.273 29 12S 63 0.3 0.3 3.1 3 1.9 83100 
S2l-OOS wr 1.0 27 22400 1S300 2S 8S 0.001 0.06S S4 121 63 0.3 0.3 3.1 3 1.9 84SOO 
S21-006 wr 0.3 3.0 21300 6SOO 3.0 124 0.001 0.023 47 116 63 0.3 0.3 3.1 3 1.9 10000 
S21-007 00 1.6 3.3 30200 S600 3.0 91 0.002 0.028 49 11S 110 0.3 0.3 3.1 17 4.0 49800 
S21-008 00 21 3.0 33100 ssoo 3.0 103 0.001 0.017 34 100 63 0.6 0.3 3.1 8 1.9 39700 
S21..()()I} 00 28 3.S 33700 sooo 3.0 S8 0.002 0.014 31 124 63 o.s 0.3 7.0 18 3.0 37000 
S21..0I0 OS 1.9 3.1 2Sl00 4200 4.S 18 0.002 0.003 40 123 63 0.3 0.3 3.1 14 1.9 IS300 
S21..0ll OS 1.8 3.4 28100 S600 3.0 19 0.002 0.020 40 140 63 0.3 0.3 3.1 II 1.0 11000 
S21..0l2 SAP 1.6 1.6 41600 23200 I.S 1 0.001 0.003 64 134 63 0.3 0.3 3.1 3 1.9 3900 

Note: All values are reported in parts per million (ppm). 
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Appendix 280-G. Baudelle area assays. Nonmagnetic heavy mineral concentrate and clay fraction of till and non-till samples. 

Ca Cd Cd Ce Ce Co Co Cr Cr Cs Cu Cu Eu Fe Fe tot Ga Ga 

5~p•11 
S0l--002 
501--003 
3otool 

~ 
SAP 
SAP 
RT 

nmhmc 

i~Bm 
20800 
19900 
24200 

-2um 

ii 
0.1 
0.1 
0.1 
o.i 

nmhmc 

iGO 
0.6 
3.0 
20 
0.6 

-2um 

iGP 62 
28 
73 
83 

nmhmc 

io11
230 

71 
190 
430 

-2um 
jgp 

7 
17 
19 
22 

nmhmc 

inaa 
81 
S8 
62 
81 

-2um 

isn 
45 
21 
27 

134 

nmhmc 

iou
310 
82 

130 
340 

nmhmc 

inna 
20 
0.6 
9.0 
0.6 

-2um 

IGP
21 
10 
29 
67 

nmhmc 

ico so 
73 
38 
64 

nmhmc 

iDM s 
I 
7 
4 

nmhmc 

310000•
300000 
160000 

-2um 

i~~m 
10300 
30700 
41400 

-2um 

igp 
6 
6 

10 
lo 

nmhmc 

iGO I 
I 
I 
7 

502--002 RT 22400 0.1 0.6 83 SB0 22 80 126 410 0.6 S1 49 3 180000 42100 11 8 
502--003 RT 20400 0.1 0.6 72 sso 24 68 122 400 0.6 62 47 6 180000 42200 10 9 
S02--004 RS IS500 0.1 3.0 73 240 28 6S 134 ISO 0.6 74 64 I 290000 49000 10 I 
S02--00S 
503-001 

OL 
RT 

21000 
17700 

0.1 
o.i 

1.0 
0.6 

16 
61 

330 
(i()() 

31 
20 

S9 
116 

136 
123 

330 
400 

0.6 
0.6 

61 
71 

94 
89 

4 
4 

240000 
200000 

S0700 
36800 

11 
3 

I 
s 

503--002 RT 19300 0.1 0.6 61 6S0 23 89 129 470 0.6 73 72 I 200000 41500 8 8 
503--003 RT IS800 0.1 0.6 S6 770 21 8S 109 440 0.6 S1 76 s 190000 39200 8 9 
503--004 RT 14700 0.1 0.6 71 610 21 88 122 670 0.6 S8 IS2 I 210000 37700 9 11 
503-00S RT 19700 0.1 0.6 136 670 21 93 162 410 0.6 63 133 4 210000 33500 9 9 
S03-006 ASAP 3400 0.1 4.0 46 390 6 98 232 620 0.6 64 91 s 270000 4600 4 I 
503-007 
sos-001 

SAP 
kt 

26000 
15100 

0.4 
0.1 

20 
1.0 

8 
91 

49 
360 

13 
26 

38 
71 

S3 
128 

130 
240 

0.6 
0.6 

31 
6S 

31 
128 

I 
4 

300000 
310000 

3500 
46300 

6 
6 

I 
I 

505--002 OT 18600 0.1 20 111 2S0 40 87 172 400 20 70 220 4 310000 1S500 IS I 
S0S--003 OT 17500 0.1 3.0 143 330 34 100 143 210 0.6 62 700 I 310000 69300 IS I 
S0S--004 
506-001 

SAP 
RT 

ISOOO 
13(i()() 

0.1 
o.l 

3.0 
20 

2SS 
81 

S60 
250 

33 
31 

110 
92 

139 
103 

31 
390 

3.0 
0.6 

39 
58 

242 
111 

10 
3 

300000 
330000 

87900 
55(i()() 

17 
II 

I 
I 

506--002 RT 12600 0.1 0.6 90 260 32 120 94 300 0.6 S2 19 I 340000 58100 9 I 
506--003 SAP 14200 0.1 3.0 ISO 31 16 ISO 26 170 0.6 12 29 I 300000 32000 6 2 
506-004 
507-001 

SAP 
RT 

7700 
17!00 

0.1 
0.1 

2.0 
0.6 

153 
57 

61 
S60 

25 
17 

120 
62 

59 
92 

130 
490 

0.6 
0.6 

71 
39 

732 
49 

s 
4 

290000 
200000 

33400 
33000 

8 
I 

I 
7 

S01--002 RT IS200 0.1 0.6 S2 400 17 61 88 380 0.6 so 47 4 250000 30600 I I 
507--003 RL 15000 0.1 0.6 SI 250 18 69 84 200 0.6 SI 73 2 290000 31800 I I 
507--004 OT 17300 0.1 0.6 SI 120 24 68 85 190 0.6 S3 S6 I 260000 36700 9 I 
S01--00S OT 17200 0.1 0.6 S4 120 27 70 ll4 150 0.6 63 53 I 310000 47400 9 I 
507--006 OT 13400 0.1 20 74 200 24 S4 90 200 0.6 S2 44 I 300000 32400 10 I 
S<YT-001 OS 13900 0.1 20 82 180 29 96 I0S 240 0.6 66 68 2 340000 40400 11 I 
507-008 OT ll200 0.1 0.6 78 280 22 77 95 280 0.6 63 70 2 300000 31000 7 I 
507-009 OS 13100 0.1 20 61 ll0 26 83 137 150 0.6 63 63 I 350000 38400 8 I 
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513--004 wr 16400 0.1 20 ss 350 18 91 64 240 0.6 40 165 2 330000 28100 I I 
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Appendix 280-G. Baudette area assays. Nonmagnetic heavy mineral concentrate and clay fraction of till and non-till samples. 

Ca Cd Cd Ce Ce Co Co Cr Cr Cs Cu Cu Eu Fe Fe lot Ga Ga 
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Sl5-00S OT I5000 0.2 0.6 65 770 22 48 91 S60 0.6 52 34 I 260000 40900 I I 
S!S--006 OT 16100 0.1 0.6 62 780 21 64 81 630 0.6 SI so I 260000 38700 I I 
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S!7-004 wr 18SOO 0.1 0.6 3 1010 14 84 S6 890 0.6 33 119 I 240000' 27SOO I 7 
Sl7-00S wr 11100 0.1 20 3 710 13 29 49 110 32 72 10000 26300 I 6 
Sl7--006 wr !3SOO 0.1 0.6 3 900 12 100 49 720 0.6 29 400 I 310000 22400 I I 
Sl7-007 wr 15300 0.1 3.0 3 900 13 87 52 190 0.6 31 199 I 290000 24100 I I 
517-008 wr 13000 0.1 20 37 740 IS 83 63 580 0.6 37 99 s 310000 26100 I I 
Sl7.()0IJ wr 14800 0.1 0.6 28 990 14 77 61 720 0.6 38 109 4 310000 24600 I I 
Sl7--0I0 wr 12300 0.2 3.0 3S 710 IS 84 6S 470 0.6 38 96 I 330000 2SOOO I I 
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Sl7--012 OT 13000 0.1 20 24 S60 20 61 91 sso 1.0 41 67 4 300000 32300 I I 
S!7--013 OT 13900 0.1 20 24 190 18 72 84 sso 0.6 39 84 3 280000 31700 I I 
Sl7--014 OT 12700 0.1 20 28 S40 18 69 81 490 0.6 37 SB I 290000 31600 I I 
Sl7-0IS OT 11100 0.1 1.0 32 610 19 76 77 sso 0.6 45 124 I 280000 33800 I I 
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SIS-004 wr 13300 0.1 20 3 470 13 78 4S 3S0 0.6 32 91 I 3SOOOO 24200 I I 
SIS-005 wr 12700 0.1 20 19 360 16 1S 61 340 0.6 39 80 I 3SOOOO 26500 I I 
SIS--006 wr 12900 0.1 20 57 470 19 19 63 410 0.6 47 90 I 330000 29300 I I 
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520--002 RT 19000 0.1 0.6 69 590 21 62 106 450 0.6 42 47 4 190000 37400 1 6 
520--003 RT 15900 0.2 0.6 2S 490 17 63 80 460 0.6 38 70 1 230000 33400 1 I 
520--004 wr 17SOO 0.1 0.6 31 670 l!I 68 70 S60 0.6 38 !14 1 250000 32800 1 1 
S20--00S OT 14700 0.1 20 38 330 24 69 171 400 0.6 S8 !16 1 310000 38600 1 I 
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Appendix 280-0. Baudetle are11 assays. Nonmagnetic heavy mineral concentrate and clay fraction of till and non-till samples. 

Ca Cd Cd Ce Ce Co Co Cr Cr Cs Cu C11 Eu Fe Fe tot Ga Ga 
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S20-010 OT 14SOO 0.1 1.0 42 S30 21 S8 98 420 1.0 S2 61 I 270000 37900 I I 
S20-011 OT 13700 0.1 0.6 40 S70 22 63 97 6SO 0.6 48 S7 I 7J60000 38000 I I 
S20-012 OT 18700 0.1 0.6 12 960 IS 68 69 960 3.0 3S 61 I 180000 31900 I 6 
S20-013 OT 13600 0.1 0.6 49 1000 19 ss 70 1200 3.0 40 46 I 2SOOOO 3S900 I s 
S20-014 OT 14SOO 0.1 0.6 3 1080 16 38 m 1000 o.6 3S S3 I 2SOOOO 31300 I s 
S20-01S OS 11000 0.1 4.0 149 230 40 77 227 120 1.0 I0S 69 2 330000 6S300 8 I 
S20-016 SAP 16SOO 0.1 1.0 381 430 4S 100 112 88 o.6 4S 341 2 330000 Sl900 14 I 
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S21-003 wr 13300 0.1 20 30 630 13 7S S9 480 0.6 33 104 I 2!IOOOO 22700 I I 
S2t'-004 OT 12900 0.1 20 2S 480 116 64 82 490 o.6 39 18!> 4 300000 32SOO I I 
S21-00S wr 20200 0.2 20 28 920 16 78 ss 7SO 0.6 38 263 I 7J60000 28400 I I 
521~ wr 17200 0.2 20 9 SI0 IS 100 S9 430 o.6 34 213 s 300000 27900 I I 
S21-007 00 16800 0.1 1.0 61 190 34 130 110 110 0.6 108 38S I 3SOOOO S3500 I I 
S21-008 00 16000 0.1 20 68 2SO SI 120 IS4 220 1.0 149 S31 I 330000 77500 4 I 
S21-009 00 17300 0.1 o.6 6S 200 4S 100 181 98 1.0 147 216 I 340000 69300 7 I 
521-010 OS 18500 0.1 20 109 l60 42 82 ISO 170 0.6 66 61 I 330000 51800 I) I 
S21-011 OS 19300 0.1 20 113 340 38 71 132 140 0.6 61 70 2 300000 47800 14 I 
521-012 SAP. 8300 0.1 1.0 ISi 88 24 46 129 180 1.0 74 126 I 240000 47700 14 I 

Note: AJI values are reported in parts per million (ppm). 
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Appendix 280-0. Baudette area assays. Nonmagnetic: heavy mineral concentrate and clay fraction of till and non-till samples. 

Hf Ha Ir K K La La Li Li Lu Ma Ma Mn Mn Mo Mo Na 
nmhmc nmhmc nmhmc -2wn nmhmc -2um nmhmc -2um nmhmc nmhmc -2um nmhmc -2um nmhmc -2wn nmhmc -2um 

hr'' 'if iau130 'Yf.h24 ia,:06 i'f.!200 i,'!I13 im 55 ialf40 jq,10 i;g 
3 

iDII22 
ir.n

2IJOO ;lboo II 65 it;- ii.If.0 is.a 1.3 iy~ 
SOl-002 SAP 38 0.0IS 0..06 313 313 s 33 s 2 o..9 1000 16900 IS 3000 0.6 1.3 7200 
SOl.003
5()2.-001 

SAP
Rt 

63 
91 

0..024 
0.012 

0.06 
o.il6 

26IIO 
5300 

1400 
313 

IO'J 
45 

300 
180 

28 
26 

19 
3 

3.7 
21 

3600 
14500 

21100 
3ooo 

89 
liM 

6400 
2400 

0..6 
o.6 

1.3 
1.3 

13900 
24100 

S02-002 RT 120 0.0IS 0.06 6000 313 47 240 30 4 27 16000 4800 S60 2SOO 0.6 1.3 16000 
SOl.003 RT 93 O..0IS 0..06 6200 313 41 220 3S 4 26 IS900 S400 "17 2SOO 0.6 1.3 16800 
S02-oo4 RS 29 0..027 0..06 SIOO 313 39 94 30 4 1.7 12900 10800 S76 S400 20 1.3 19SOO 
S02.00S OL 99 0..032 0.06 4800 313 41 170 26 4 1.9 9200 9SOO 442 3900 20 1.3 20600 
503-001 RT 80 0.012 0.06 6700 313 40 250 35 4 28 moo 5800 675 2900 3.0 1.3 10000 
SOl.002 RT ISO O.0IS 0.06 6700 313 38 280 34 4 3.6 16400 SIOO 663 2300 0.6 1.3 12300 
SOl-003 RT 140 0.011 0.06 6000 313 3S 340 3S 4 3.3 IS700 4100 "13 1600 2.0 1.3 12800 
S03-oo4 RT 130 0..030 0.06 6200 313 42 260 3S 3 3.7 14800 4800 S98 1800 0.6 7.0 9000 
503.00S RT 120 0,0l)I) 0.06 3900 313 34 290 30 s 3.1 11700 6000 4Sl lliOO 0.6 1.3 10500 
S03.oo6 ASAP 120 0.2SS 0.06 313 313 9 190 17 3 29 1000 3200 14 1900 0.6 s.o 4400 
503-007 
313-ooi 

SAP 
Rf 

I 
91 

0.064 
0.030 

0.06 
0.06 

313 
5100 

313 
313 

I 
54 

8 
160 

19 
32 

6 
3 

0.3 
3.2 

1400 moo 26800 
!MOO 

9 
606 

2400 
10800 

0.6 
0.6 

1.3 
1.3 

5600 
!iooo 

SOS-002 OT 96 0.036 0.06 4300 313 48 120 21 3 24 12300 10100 497 IO'JOO 3,0 1.3 10700 
SOS.003 OT 82 0.042 0.06 S700 soo ss 130 20 4 23 11200 11000 469 12300 20 1.3 8SOO 
SOS-oo4 
506-001 

SAP 
RT 

88 
49 

0.00!> 
o.osl 

0.06 
0.06 

S300 
4300 

1000 
313 

94 
42 

310 
120 

11 
25 

3 
4 

28 
I.I 

9SOO 
11700 

14400 
ii)400 

224 
399 

16400 
8000 

3.0 
20 

1.3 
1.3 

8600 
19800 

S06-002 RT S9 O.0S4 0.06 S800 900 46 110 2S 4 23 14400 9300 S90 9SOO 3.0 1.3 IS900 
S06-003 SAP 9 0..023 0.06 2700 S400 S2 23 10 9 0..3 12000 8800 114 3SOO 0..6 1.3 20800 
506-004 
507-001 

SAP 
Rf 

3 
130 

0..027 
0.027 

0.06 
0.06 

4400 
5100 

4100 
313 

114 
39 

43 
240 

31 
36 

9 
4 

6.4 
is 

7800 
15000 

10800 
ssoo 

136 
784 

17600 
2000 

0.6 
10 

1.3 
1.3 

14900 
8300 

S07.002 RT 100 0..038 0.06 4700 313 39 180 32 3 2S IS700 7000 604 2800 0.6 1.3 6800 
51111-003 RL 64 0.04S 0.06 4400 313 39 100 31 3 1.6 IStiOO 10200 S24 4000 0.6 1.3 5600 
S07-oo4 OT 4S. 0.042 0.06 2SOO 313 2S 63 27 s 0.7 8700 13300 360 3600 0.6 1,3 13100 
S07-00S OT 31 O.0SI 0.06 2SOO 313 28 SI 29 s 0.7 8600 14300 S29 3900 3.0 1.3 11300 
507-006 OT 32 O..0SI. 0.06 3400 313 3S 84 3S s o..9 8300 IO'JOO 362 3800 0.6 1.3 11700 
S07-007 OS 30 0.078 0.06 3SOO 313 37 81 36 4 1.7 9600 11100 491 7200 0.6 1.3 13600 
S07-008 OT 60 O.0S4 0.06 2900 313 36 120 34 4 1.6 7400 9300 418 5000 1.0 1.3 11100 
S07-oor> 
507-010 

OS 
OT 

17 
70 

0.072 
0.066 

0.!)6 
0.06 

2800 
2900 

313 
313 

29 
33 

S4 
120 

39 
39 

4 
4 

I.I 
1.8 

8100 
7700 

10800 
8100 

S02 
417 

7000 
4100 

3.0 
0.6 

8.0 
1.3 

15800 
5000 

S07-011 OL 43 0.036 0.06 4000 313 41 7S 36 3 1.4 11000 I0SOO SS2 S800 0.6 1.3 S700 
S07-012 
5oi-00l 

SAP 
RT 

S2 
bo 

0.027 
0.023 

0.06 
0.06 

2SOO 
S900 

313 
313 

12 
45 

S7 
200 

17 
j§ 

3 
3 

24 
3.2 

6000 
17000 

7SOO 
7100 

84 
740 

18700 
5400 

0.6 
o.l, 

1.3 
1.3 

7400 
7300 

508.002 RT 130 0.021 0.06 ssoo 313 4S 220 3S 3 3.1 IS900 6200 614 4800 0.6 1.3 12000 
508.003 RT 130 0.023 0.06 6000 313 48 240 34 s 29 16200 7900 668 S700 0.6 1.3 10500 
508.()()4 SAP 62 0.033 0.06 700 313 136 140 6 3 4.0 26IIO 10300 S3 13600 0.6 1.3 6200 
508-007
11:mn 
510-001 

SAP 
RT 
RT 

I 
Ill 
lib 

0.018 
o.m 
o.bio 

0.06 
o.il6 
0.06 

1000 
Bill 
s7oo 

313 
!I~ 
313 

9 
47 
39 

6 
2111 
210 

6 
!! 
38 

2 
4 
a 

0.3 
J:4 
i2 

3100,,.
16ioo 

12800 
7300 
7ooo 

63 
103 
M1 

24400 
slob 
3300 

G.6 
o.ll 
id 

1.3 
1.3 
1.3 

6100 
9900 

12100 
SIO-CI02 
sii-ooi 

RT 
RT 

130 
130 

0.024 
o.on 0.06 

o.06 
S600 
4w 

313 
313 

4S 
41 

270 
290 

34 
28 

4 
3 

3.S 
13 

14600 
15000 

6100 
7700 

838 
6(i4 

26IIO 
3500 

3.0 
Io 

1.3 
1.3 

11900 moo 
S11-002 RT 140 0.038 0.06 SIOO 313 39 260 33 4 3.S IS700 8700 62S 4900 0.6 1.3 20600 
Sll-003 RT 130 0.033 0.06 5000 313 38 270 34 4 3.S 16200 6700 639 3000 0.6 1.3 20900 
S11-oo4 wr 201 0..078 0..06 3900 313 33 400 29 4 4.2 IS800 8600 82S 3700 0.6 1.3 9700 
Sll.OOS 
Ji.tool 

wr 
wt 

100 
!M 

0.102 
o.126 

0.06 
0.06 

7100 
S900 

313 
313 

3S 
i7 

260 
lib 

32 
34 

4 
s 

26 
20 

12700 
12406 

10000 
§sob 

463 
lli7 

4400 
slob 

4.0 
0.6 

1.3 
1.3 

13400 
!liloo 

S12-o02 wr 79 0.162 0.06 7400 313 36 160 36 s 1.8 11.700 10000 466 6100 .2.0 1.3 10600 
Sll.003 
Si:i-ool 

wr
Rf 

41 
16CJ 

0..162 
o.672 

0.06 
o.il6 

6700 
3800 

313 
313 

37 
3S 

160 
340 

3S 
26 

s 
3 

2S 
4,0 

IO'JOO 
14700 

10200 
Moo 

462 
849 

6000 
3400 

0.6 
d6 

6.0 
1.3 

7000 
9900 

S13-002 wr 78 O.IS7 0.06 4700 313 34 170 30 4 21 12200 9300 60S SIOO 0.6 1.3 6900 
S13-003 wr 74 0.303 0.06 S700 313 31 ISO 30 4 1.8 9800 10100 376 S200 0.6 1.3 7000 
S13-oo4 wr 87 0.204 0.06 5000 313 28 160 27 4 1.9 9400 9800 39S S300 0.6 1.3 8000 
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Appendill 280-0. Baudette area assays. Nonmagnetic heavy mineral concentrate and clay fraction of till and non-till samples. 

Hf Hg Ir K K La La Li Li Lu Mg Mg Mn Mn Mo Mo Na 

nmbmc nmhmc nmhmc -2um nmbmc -2um nmbmc -2um nmbmc nmhmc -2um nmhmc -2um nmbmc -2um nmbmc -2um 

31 ~~la ~~ iDII 17 
..,,.cm iDlft.iii': i'lr;n iQl'I·m i1;.g 

27 
iDII IR ila1 m il;;g 

i'l iaaa 
1.1'.I itblu i,~li!i! Ill ~4 ii.~ ic~II 

i,a1 
IJ iciuffl 

314-tllll kt Ho ll.113i'l II.iii': 3200 m 41 400 37 3 3.i'l moo 1100 i':78 ffij 11.i'l 1.3 731111 
51-l-002 RT 170 0.249 0.06 4900 313 39 390 33 4 4.0 16800 6100 636 3SOO 0.6 1.3 10000 
514-003 RT 120 0.027 0.06 S600 313 40 270 33 4 4.0 16700 7200 573 3100 10 1.3 11000 
514-004 RO II 0.072 0.06 3600 313 31 S4 24 3 I.I 14000 12100 622 12200 3.0 1.3 12100 
51-l-005 OS 160 0.029 0.06 2900 313 22 350 19 4 4.1 7400 6200 268 3300 0.6 1.3 26600 
514-006 
sls-001 

SAP 
Rf 

I 
140 

0.012 
0.069 

0.06 
0.06 

1000 
~00 

313 
313 

9 
43 

6 
190 

24 
34 

IS 
3 

0.3 
3.5 

16000 
17000 

15300 
10200 

333 
573 

21300 
7000 

7.0 
6.0 

1.3 
1.3 

21500 moo 
515-002 RT S9 0.061 0.06 S600 313 40 ISO 32 3 ll 18000 8800 826 8SOO 5.0 1.3 14900 
515-003 RT 120 0.069 0.06 3700 313 32 170 25 3 15 10400 9900 455 S600 5.0 1.3 14200 
515-004 OT 120 0.048 0.06 4SOO 313 40 270 30 3 3.4 14300 8000 620 4700 6.0 1.3 9200 
515-005 OT 120 0.036 0.06 4800 313 46 340 31 3 4.3 13700 7900 662 4800 5.0 1.3 10400 
515-006 OT 120 0.0S4 0.06 4700 313 45 350 32 4 3.8 14600 8100 744 4SOO 5.0 1.3 8300 
515-007 OT 98 0.044 0.06 4700 313 44 270 31 4 3.7 13900 8700 7S4 S600 6.0 1.3 11200 
51S-008 srm OT 

kt 
75 

21s 
0.047 
0.063 

0.06 
0.06 

4900 
4700 

313 
313 

32 
40 

240 
330 

29 
33 

4 
4 

ll 
4.1 

14400 
16300 

9000 
7300 

723 
713 

6300 
3800 • 

5.0 
io 

1.3 
1.3 

13100 
8600 

516-002 KT 190 0.075 0.06 4900 313 40 320 35 4 4.1 16700 7200 749 4100 5.0 1.3 9700 
516-003 
311-001 

KO
Rf 

99 
Bo 

0.099 
0.048 

0.06 
0.06 

8600 
s16o 

313 
313 

43 
36 

250 
330 

36 
JS 

4 
3 

18 
4.4 

19500 
16900 

6900 
6100 

642 
s§s 

4SOO 
3200 

4.0 
20 

1.3 
1.3 

14200 
12600 

517-002 RT 230 0.053 0.06 S400 313 36 430 34 3 4.9 17300 6100 583 2SOO 10 1.3 12700 
517-003 wr 372 0.153 0.06 5200 313 37 m 34 3 7.0 16900 6000 614 2000 4.0 1.3 6400 
517-004 wr 281 0.129 0.06 5000 313 39 450 35 4 6.3 17000 4700 616 1900 3.0 1.3 5200 
517-005 wr 0.060 5300 313 37 346 33 3 16000 4900 S69 2300 3.0 15.0 4900 
517-006 wr 238 0.228 0.06 4900 313 37 420 32 4 4.6 16600 6SOO S49 3SOO 3.0 1.3 4200 
517-007 wr 271 0.213 0.06 S400 313 40 400 37 4 5.5 17000 6SOO 597 2900 5.0 1.3 S400 
517-008 wr 170 0.141 0.06 S400 313 42 350 35 4 4.3 15600 7400 626 4200 4.0 1.3 6900 
517-00!I wr 214 0.125 0.06 5SOO 313 39 460 34 3 4.4 16000 8000 S91 3700 5.0 1.3 5100 
517-010 wr 110 0.IS3 0.06 5100 313 38 300 33 4 4.2 15500 7400 605 3900 5.0 1.3 4500 
517-011 OT 120 0.081 0.06 3800 313 34 290 29 3 3.4 ISOOO 7600 750 4600 4.0 1.3 16400 
517-012 OT 110 0.087 0.06 3600 313 32 250 27 3 3.7 15600 7900 579 5000 6.0 1.3 ISOOO 
517-013 OT 170 0.084 0.06 3SOO 313 33 370 26 4 4.1 16000 7300 680 4200 4.0 1.3 15400 
517-014 OT 96 0.060 0.06 3SOO 313 32 240 26 4 3.3 15500 7300 657 5000 5.0 1.3 19500 
517-015 OT 120 0.078 0.06 3800 313 38 280 29 3 3.6 16300 5800 851 3700 4.0 1.3 10100 
517-016 OT 110 0.083 0.06 4100 313 39 250 30 3 3.6 16500 5800 830 4200 3.0 1.3 10600 
Sl7-017 OT 160 0.096 0.06 3900 313 38 300 31 3 4.3 16200 6600 795 3700 4.0 1.3 9800 
n7-018 

8-001 
OT 
RT 

120 
140 

0.102 
0.063 

0.06 
0.06 

4100 
4900 

313 
313 

37 
39 

240 
2so 

31 
32 

3 
3 

18 
27 

16600 
16soo 

5SOO 
7300 

864 
614 

4400 
4300 

3.0 
20 

1.3 
1.3 

8900 
8200 

518-002 RT 200 0.096 0.06 5000 313 38 350 33 3 4.5 ISOOO 8100 653 3900 4.0 1.3 6700 
518-003 WS 262 0.096 0.06 4600 313 34 290 32 4 4.8 12400 10300 498 3600 6.0 1.3 11400 
518-004 wr 160 0.345 0.06 3100 313 29 210 25 4 3.0 18700 6300 625 4200 5.0 6.0 S900 
518-005 wr 91 0.348 0.06 3900 313 33 170 32 4 ll 16900 6200 600 4100 5.0 1.3 5500 
518-006 wr 180 0.333 0.06 4600 313 39 210 37 4 3.6 14700 6100 590 4100 4.0 10.0 5700 
518-007 wr 65 0.192 0.06 6600 313 34 180 37 5 10 11700 10200 457 3700 4.0 1.3 4700 
Sl8-008 
Ji§-001 

wr 
RT 

81 
98 

0.219 
0.087 

0.06 
0.10 

S400 
3600 

313 
313 

29 
29 

160 
240 

42 
26 

5 
3 

1.8 
3.2 

16300 
16800 

9300 
7400 

474 
337 

3600 
6200 

6.0 
4.0 

5.0 
1.3 

9000 
13700 

519-002 RT 130 0.090 0.06 3700 313 30 280 27 3 3.9 15800 7900 601 5200 3.0 1.3 12000 
519-003 wr 130 0.129 0.06 4200 313 34 280 31 3 3.0 17500 7SOO 669 4700 4.0 1.3 9800 
519-004 wr ISO 0.135 0.06 3200 313 33 340 33 4 3.5 9200 8300 510 3300 s.o 1.3 5200 
519-005 wr 61 0.051 0.06 4900 313 33 200 29 3 13 11300 8300 616 7200 6.0 1.3 5300 
519-006 
520-001 

wr 
RT 

100 
170 

0.054 
0.042 

0.06 
0.06 

4900 
6200 

313 
313 

34 
47 

310 
320 

27 
37 

3 
4 

16 
4.2 

10500 
19200 

7400 
stoo 

538 
710 

6300 
2200 

4.0 
6.0 

1.3 
1.3 

7600 
9700 

520-002 RT 140 0.033 0.06 5300 313 43 260 35 3 4.1 18300 5000 713 2200 10 1.3 7900 
520-003 RT 110 0.096 0.06 4400 313 38 210 30 4 3.5 19900 6700 741 4300 3.0 1.3 8SOO 
520-004 wr 170 0.204 0.06 S600 313 41 310 35 3 3.8 19000 8000 634 3400 4.0 1.3 7SOO 
520-005 OT 62 0.068 0.06 3900 313 35 ISO 27 4 15 16100 10200 625 5900 6.0 1.3 8600 

0-9 



Appendix 280-G. Baudette area assays. Nonmagnetic heavy mineral concentrate and clay fraction of tiU and non-tiU samples. 

Hf Hg Ir K K La La Li Li Lu Mg Mg Mn Mn Mo Mo Na 
nmbmc nmbmc nmhmc -2wn nmhmc -2um nmhmc -2um nmhmc nmbmc -2um nmhmc -2um nmbmc -2wn nmhmc -2um 

sMia ¥PP iD&I 70 ~~ iDlft.06 if300 ii.']13 
i,11 

30 illlf90 
h;.g 

29 
h;.g 

3 
iDII 22 i~iloo ii.9700 Ill 642 i,&,m i,~.0 iGD (j ii.~00 

520-007 OT 120 0.087 0.06 4500 313 31 230 31 4 3.6 13900 7900 702 5000 4.0 1.3 6900 
520-008 OT 92 0.069 0.06 4300 313 29 230 29 3 3.6 16100 1600 146 4800 5.0 1.3 7300 
520-9()9 OT 120 0.081 0.06 4300 313 29 270 29 4 3.3 16800 7400 895 S600 4.0 1.3 6900 
520-010 OT 91 0.087 0.06 4100 313 31 240 29 3 26 15200 7800 851 5400 6.0 1.3 7400 
520-011 OT 130 0.096 0.06 4300 313 31 290 29 3 3.0 16000 7400 681 4700 7.0 1.3 7500 
520-012 OT 281 0.084 0.06 4000 313 33 430 29 4 4.1 15600 6200 565 2400 3.0 1.3 8400 
520-013 OT 2S6 0.078 0.06 4100 313 36 450 30 3 5.0 13800 4700 624 1800 5.0 1.3 12200 
520-014 OT 264 0.075 0.06 3600 313 33 soo 28 4 6.0 15300 5200 904 2400 3.0 1.3 7800 
520-015 OS 24 0.045 0.06 2700 soo 46 99 17 4 1.6 10100 11500 626 9200 16.0 1.3 13200 
520-016 SAP 12 0.036 0.06 1000 700 161 110 7 4 0.7 1800 12600 34 9200 3.0 1.3 6100 
520-017 
521-001 

SAP 
RT 

I 
180 

0.012 
0.066 

0.06 
0.06 

1200 
4800 

1100 
313 

751 
32 

642 
380 

6 
32 

3 
3 

1.4 
4.4 

2000 
17600 

15900 
5800 

57 
622 

4400 
3100 

5.0 
4.0 

1.3 
1.3 

7400 
10500 

521-002 RT 221 0.063 0.06 4700 313 33 510 31 4 5.0 15400 7300 732 3300 4.0 1.3 6400 
521-003 wr 130 0.105 0.06 4800 313 29 290 26 3 3.8 14300 7400 605 4100 3.0 1.3 7100 
521-004 OT 71 0.099 0.06 3600 313 30 230 28 3 3.2 14600 7800 624 5300 4.0 1.3 8800 
521-005 wr 261 0.258 0.06 4400 313 33 460 38 4 5.4 14800 6300 624 3300 3.0 1.3 4500 
521--006 wr 140 0.258 0.06 4400 313 32 220 37 4 3.3 16300 7500 636 4900 4.0 7.0 7400 
521-oo7 00 10 0.099 0.06 4900 313 27 61 34 4 1.4 15400 9000 946 12500 6.0 1.3 10800 
521-008 00 8 0.078 0.06 4300 313 20 93 32 4 1.2 16300 9000 1119 11300 8.0 4.0 10200 
521-009 00 16 0.051 0.06 4300 313 20 82 32 4 1.6 17600 10700 1014 11900 11.0 5.0 10100 
521-010 OS 30 0.033 0.06 3800 313 35 110 21 4 I.S 6600 14000 386 7400 9.0 1.3 17900 
521.0ll OS 71 0.045 0.06 5100 313 36 160 23 4 20 8800 13200 303 6400 7.0 1.3 22000 
521-012 SAP 8 0.015 0.06 6200 900 60 49 39 8 9.0 18200 8800 120 7300 3.0 1.3 19100 
Note: All values are reported in parts per million (ppm). 
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Appendix 280-0. Baudeue area assays. Nonmagnetic heavy mineral concentrate and clay fraction of till and non-till samples. 

Na Nb Nb Ni Ni p p Pb Pb Rb Rb Sb Sb Sc Sc Se Se 
nmbmc -2wn nmhmc -lwn nmhmc -2wn nmhmc -2um nmhmc -2wn nmJimc -lwn nmhmc -2wn nmhmc -2wn nmbnu: 

3~flC 'fjl i,a
313 ii.%.6 

i,g 
12 

i&.D 25 
i,g 

63 jef,
4880 

i,ai
720 

iCD 
18 

i&~D 
63 

i,11 
51 

i&,a 
13 bDH,.2 

iDII 
0.7 

il;.g 
2 

iDII 39 
1,r

0.6 bxat.3 
501-002 SAP 313 0.6 14 13 15 5990 670 32 38 13 34 0.2 0.1 I 17 0.6 0.1 
501-003 
502-001 

SAP 
RT 

313 
313 

0.6 
20 

16 
14 

39 
6S 

65 
34 

12860 
20290 

870 
720 

18 
12 

57 
30 

13 
40 

13 
13 

0.3 
0.3 

0.5 
0.5 

6 
9 

19 
62 

0.6 
0.6 

0.1 
0.6 

502-002 RT 313 3.0 15 65 36 11830 870 15 32 13 13 0.2 0.4 9 67 0.6 0.5 
502-003 RT 313 3.0 14 61 30 12150 870 14 37 27 13 0.2 0.6 9 71 0.6 0.3 
502-004 RS 313 3.0 12 70 33 15280 840 12 28 98 13 0.3 0.8 10 52 1.0 0.2 
502-005 
503-001 

OL 
RT 

313 
313 

20 
4.0 

13 
14 

79 
66 

43 
S4 

16120 
mo 1360 

960 
13 
13 

36 
31 

88 
55 

13 
13 

0.3 
0.2 

0.9 
0.4 

II 
7 

62 
70 

0.6 
0.6 

0.2 
0.9 

503-002 RT 313 3.0 14 68 40 8190 1340 14 32 55 13 0.2 0.5 8 80 0.6 0.8 
503-003 RT 500 20 15 59 32 8770 1350 12 32 32 13 0.2 0.4 8 82 0.6 0.7 
503-004 RT 313 3.0 7 67 56 5520 770 12 34 70 13 0.2 1.7 8 110 0.6 0.1 
503-005 RT 600 20 15 52 45 7430 1020 14 44 28 13 0.2 0.4 10 81 0.6 0.7 
503-006 ASAP 313 0.6 8 II 84 3010 570 12 37 13 13 0.2 27 3 92 0.6 0.3 
503-007 SAP 313 0.6 16 19 81 4100 940 4 10 13 13 0.1 0.1 2 19 0.6 0.1 
sos-001 RT 313 s.o 13 84 48 5940 950 13 35 S4 13 0.2 0.7 ii 52 0.6 0.2 
50.5-002 OT 313 3.0 12 126 54 6310 2110 17 34 28 13 0.2 0.9 20 46 1.0 0.2 
50.5-003 OT 313 20 13 103 665 4970 1640 16 50 73 13 0.2 1.0 16 44 1.0 0.3 
50.5-004 SAP 313 20 16 94 78 4760 1670 21 110 123 13 0.2 0.9 19 38 1.0 0.1 
so&-ool k1 313 20 12 74 66 l3o5o 1220 7 40 27 13 0.2 1.6 14 58 0.6 0.2 
506-002 RT 313 4.0 II 65 60 9270 1320 12 40 34 13 0.2 22 16 63 1.0 0.2 
506-003 SAP 313 0.6 14 13 46 9970 3520 6 26 13 22 0.2 1.0 14 44 20 0.1 
506-004 
507.()()1 

SAP
kt 

313 
313 

0.6 
4.0 

12 
B 

52 
49 

61 
36 

8730 
5260 

1550 noo 9 
16 

27 
29 

22 
108 

13 
13 

0.3 
0.2 

0.8 
0.8 

18 
7 

57 
82 

1.0 
0.6 

0.2 
0.2 

507-002 RT 313 5.0 12 51 34 4400 1120 10 29 31 13 0.1 0.7 7 66 0.6 0.2 
507-003 RL 313 5.0 II 52 44 3340 1100 II 27 55 13 0.2 0.8 7 54 0.6 0.2 
507-004 OT 313 20 II 58 56 9240 1190 9 31 49 13 0.3 0.8 9 47 0.6 0.1 
587-005 OT 313 20 12 63 56 7690 980 12 29 13 29 0.3 0.7 II 54 20 0.1 
507-006 OT 313 1.0 II 56 53 8690 980 15 35 70 29 0.2 1.0 8 48 0.6 0.1 
507-007 OS 313 2.0 13 62 74 9980 1190 14 35 13 13 0.2 I.I 10 49 0.6 0.2 
507-008 OT 313 20 II 65 70 7670 1060 16 43 13 13 0.3 1.0 8 55 20 0.1 
507-009 OS 313 20 14 66 61 12110 1070 13 25 13 13 0.3 0.9 8 48 20 0.1 
~7-4110 OT 313 1.0 10 58 60 2840 940 II 43 13 13 0.2 1.2 8 59 1.0 0.1 
507--011 OL 313 1.0 10 62 57 3820 1140 13 29 31 13 0.2 0.8 9 49 1.0 0.1 
507--012 
508-001 

SAP 
kt 

313 
313 

0.6 
5.0 

I 
12 

26 
60 

54 
38 

3760 
3960 

3020 
1840 

9 
B 

32 
34 

13 
157 

13 
13 

0.1 
0.2 

0.5 
0.9 

17 
9 

64 
63 

0.6 
0.6 

0.1 
0.2 

508-002 RT 313 4.0 14 83 42 7460 1870 14 33 27 13 0.2 0.9 10 67 1.0 0.4 
508-003 RT 313 4.0 15 91 55. 5920 1570 12 40 39 13 0.2 0.8 II 66 0.6 0.4 
508-004 SAP 313 0.6 14 127 57 4760 1040 29 89 13 13 0.2 0.1 8 43 0.6 0.2 
508-007 SAP 313 0.6 15 90 22 4350 780 34 166 13 61 0.1 0.3 12 34 0.6 0.1 
509-001 
510-001 

RT 
Rf 

m 
313 

4.0 
4.0 

13 
13 

83 
68 

43 
42 

5420 
6990 

1620 
1400 

13 
15 

!7 
40 

13 
43 

13 
13 

0.2 
0.2 

0.9 
0.9 

12 
ii 

69 
70 

0.6 
0.6 

0.3 
0.3 

510-002 RT 313 4.0 13 54 43 9500 1460 2 34 13 13 0.2 0.8 7 75 1.0 0.5 
311-dol k1 313 s.o 13 S6 33 15730 1580 4 42 13 13 0.2 0.7 6 68 0.6 0.1 
511-002 RT m 5.0 15 65 47 15870 1140 10 41 13 13 0.2 0.6 8 65 1.0 0.2 
511-003 RT 313 4.0 15 47 33 16160 1130 14 39 35 13 0.3 0.8 7 72 0.6 0.3 
511-004 wr 500 7.0 16 39 40 7230 1550 12 48 107 13 0.3 1.3 5 62 0.6 0,4 
511-005 
512-001 

wr 
wt 

m 
313 

7.0 
8.0 

15 
14 

30 
31 

51 
92 

10320 
6580 

1030 
1720 

II 
13 

140 
S9 

155 
127 

13 
48 

0.2 
0.2 

1.3 
l.s 

6 
8 

44 
41 

0.6 
i.ll 

0.5 
1.2 

512-002 wr m 8.0 15 51 128 7560 1440 12 77 ISO 33 0.3 1.6 7 38 3.0 20 
512-003 
313-001 

wr 
R1 

313 
313 

8,0 
10.0 

14 
12 

48 
47 

lll 
43 

. 4800 
6420 

1300 
1250 

14 
ii 

71 
45 

106 
76 

13 
13 

0.2 
0.3 

1.3 
I.I 

7 
7 

39 
73 

0.6 
l.O 

1.2 
0.3 

513-002 wr 313 10.0 14 46 91 5130 1300 14 so 95 13 0,2 1.6 6 41 0.6 1.4 
513-003 wr 313 8.0 14 53 84 4910 1630 12 52 lll 13 0.2 1.5 7 34 20 3.2 
513-004 wr m 8.0 13 54 91 6080 1660 13 52 35 13 0.3 20 7 37 0.6 27 
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Appendix 280-G. Baudette area assays. Nonmagnetic heavy mineral conc:cntrate and clay fraction of till and non-till aamples. 

Na Nb Nb Ni Ni p p Pb Pb Rb Rb Sb Sb Sc: Sc: Se Se 

nmbmc -2um nmbmc -2um nmbmc -lum nmbmc -2um nmbmc -2um nmbmc -lum nmbmc -lum nmbmc -2um nmbmc 

sl~Ill 
sl.\.olll 

WRI 
Rf 

i1aam 
500 

ii;,-.u 
iii.ii 

im 4 
ts 

ii.a ii 
47 

ilill-,,,
411 

it,n
-~111 

4760 

it,n 

aJU 
14iil 

ii.a I 
12 

iGD 
~ 
4li 

i,a 
§ 

IJU 

iGD n 
13 

bX,.I 
11.2 

IDIIu 
dS 

iiat6 
7 

inu 4li 
73 

1cc
l[li 
I.ii 
~.ii 

11.3 
S14-002 RT 313 9.0 13 48 34 6}80 1470 12 48 llS 28 • 0.2 o.s 8 76 1.0 6.2 
S14-003 RT 313 9.0 14 S3 33 7600 1410 14 31 63 13 0.2 o.s 8 73 4.0 0.3 
S14-004 RO 313 9.0 IS S6 31 aaso 1380 13 22 93 13 0.2 0.6 10 24 0.6 0.3 
S14-00S OS soo s.o 14 40 33 24710 12SO 18 38 104 42 0.3 o.7 8 76 3.0 6.2 
S14-006 SAP 313 7.0 IS 48 13 14900 1620 20 3 148 13 0.2 0.1 29 19 0.6 0.2 
sis-Ml Rf 313 9.0 12 S3 37 10760 1470 7 29 99 13 0.2 6.9 8 44 0.6 0.2 
S1~2 RT 313 9.0 14 76 47 10S70 1280 8 31 133 13 0.3 0.8 11 46 D.6 o.s 
S1~3 RT 313 8.0 12 so 48 11390 1S30 9 39 128 13 0.3 1.0 8 49 1.0 o.3 
SI~ OT 313 10.0 11 S3 30 6330 1280 8 3S 137 13 0.3 0.8 8 6S 0.6 0.3 
SI~ OT 313 10.0 12 S6 30 6810 1320 10 3S 124 13 0.3 0.8 8 76 0.6 o.3 
SlS--006 OT 313 11.0 11 S3 32' ssso 1260 9 36 103 13 0.6 0.9 8 74 0.6 0.3 
SlS-007 OT soo 11.0 11 S9 31 7970 14SO 10 34 110 13 0.2 o.9 8 63 0.6 D.4 
SI~ 
sti-ooi 

OT
kt 

313 
313 

9.0 
16.0 

11 
13 

SI 
47 

31 
S3 

86SO 
6040 

1S60 ma 12 
lo 

32 
41 

146 
S4 

13 
13 

o.3 
0.2 

0.8 
l.o 

11 
6 

49 
68 

0.6 
0.6 

0.2 
6.2 

SlCS-GOl KT 313 17.0 12 so 41 6830 1270 13 S6 131 13 0.2 1.2 7 70 0.6 0.4 
S16-G03 
Sl7-001 

KO 
Rf 

313 
313 

17.0 
14.0 

14 
is 

70 
4S 

76 
33 

10810 
8540 

920 
1190 

16 
ii 

44 
33 

107 
69 

13 
13 

o.3 
6.2 

1.2 
6.1 

8 
7 

61 
19 

0.6 
0.6 

1.4 
o] 

S17.002 RT 313 14.0 14 43 32 8970 1660 9 46 S3 13 0.2 1.0 7 76 0.6 o.9 
S17.003 wr 313 18.0 19 38 81 4870 1620 11 73 71 13 0.3 1.S 6 74 0.6 o.s 
S17-004 wr 313 19.0 17 38 64 36SO 1180 10 S9 S3 13 0.2 1.8 6 84 1.0 o.s 
S17-005 wr 313 18.0 14 3S 38 33SO 960 13 60 121 13 0.2 0.1 6 26 2.0 0.1 
S17-006 wr 313 18.0 18 3S 106 3230 1290 9 71 86 13 o.3 1.8 s 63 0.6 1.1 
S17-007 wr 313 18.0 18 38 96 3890 1290 10 76 109 13 0.2 1.8 6 66 0.6 0.7 
S17-008 wr 313 15.0 IS 46 87 4390 1130 13 57 13 13 0.2 1.4 6 67 0.6 0.5 
S17-GOI> wr 313 15.0 IS 46 102 3290 mo 12 84 133 13 0.3 1.7 6 66 0.6 0.7 
517-4110 wr 313 15.0 17 46 83 2940 1010 12 132 97 13 0.2 1.6 6 66 2.0 o.s 
517-4111 OT 313 15.0 13 46 S3 13470 l0SO 12 48 S4 13 0.3 1.2 6 70 0.6 o.3 
S17-4112 OT 313 16.0 15 SI SI 11630 1040 11 42 79 13 o.3 1.3 6 6S 0.6 o.3 
S17-4113 OT 313 15.0 13 46 48 12040 1260 9 47 44 13 0.3 1.4 6 70 0.6 D.4 
S17-4114 OT 313 15.0 14 45 43 15820 880 10 41 33 13 0.3 1.3 6 74 1.0 o.2 
S17-411S OT 313 17.0 12 49 44 7230 1080 11 40 S8 13 0.2 1.2 7 76 1.0 o.3 
517-4116 OT 313 16.0 14 S4 48 7670 990 11 38 66 13 o.3 1,3 8 70 1.0 D.4 
517-4117 OT 313 17.0 14 SI 47 7130 1090 IS 38 75 13 0.4 1.2 7 70 1.0 0.5 
517.018
sf.Mi 

OT
Rf 

313 
313 

16.0 
16.11 

12 
16 

S4 
4S 

52 
]O 

6020 mo 860 mo 14 
ii 

36 
3S 

52 
29 

13 
l3 

o.3 
di 

1.6 
0.9 

8 
6 

66 
!53 

0.6 
lil 

0.5 
ii.I 

518-002 RT 313 15.0 17 SI 47 4040 lSOO 13 49 46 13 o.3 1.S 7 6S 0.6 0.2 
SIM03 ws SCIO 12.0 IS 62 70 7640 1890 12 47 35 13 0.4 1.4 8 58 3.0 0.2 
Sll-004 wr 313 18.0 17 39 lSS 4390 1420 11 91 67 13 o.4 2.4 4 34 1.0 o.9 
Sl8.00S wr 313 16.0 15 49 129 3780 1220 15 74 13 13 0.4 2.9 5 32 1.0 1.2 
Sl8-006 wr 313 15.0 IS S8 122 3960 1480 14 70 22 13 o.3 2.7 6 36 0.6 1.s 
518-007 wr 313 13.0 16 42 76 3300 1550 10 S4 79 13 0.3 2.3 6 36 0.6 2.5 
S18-008 
si§-001 

wr
Rf 

313 
313 

13.0 
11.0 

IS 
is 

87 
40 

66 
31 

6490 
10850 

1410 
10» 

10 
10 

45 
3S 

13 
57 

13 
13 

o.9 
o.i 

2.S 
ii.I 

8 
s 

38 
s§ 

0.6 
G.6 

2.6 
o.i 

519,002 RT 313 17.0 17 40 38 9010 1280 9 39 26 13 0.3 o.9 5 61 2.0 0.2 
519-003 wr 313 18.0 18 4S 74 6JOO 940 10 41 79 13 o.3 l.3 6 61 2.0 o.3 
519-004 wr 313 11.0 16 42 7S 3820 lS20 15 46 13 13 0.4 2.0 s 42 0.6 6.4 
519-005 wr 313 11.0 IS 82 6} 3410 1200 17 3S 73 13 o.3 1.4 12 4S 0.6 0.5 
519-006 
s:zo.ool 

wr
RT 

313 
313 

10.0 
17.0 

15 
ii 

80 
57 

86 
31 

SOI0 
6260 

1280 
1040 

IS 
16 

43 
31 

S7 
!16 

13 
13 

0.3 
6.4 

1.7 o.a 12 
8 

48 
19 

0.6 
1.0 

D.6 
6.4 

S20-002 RT 313 16.0 l8 S7 27 47SO 920 12 31 47 13 0.3 0.6 8 76 2.0 0.2 
520-003 RT 313 18.0 l7 48 44 6130 llSO 11 42 37 13 0.3 o.9 7 66 0.6 0.3 
52IMICM wr 313 18.0 20 48 66 47SO 1320 14 S9 SI 13 0.3 1.5 6 S6 1.0 o.3 
520.ooS OT 313 16.0 IS 81 60 S360 940 13 35 13 3S o.4 1.S 9 57 0.6 0.3 
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Appendix 280-0. Baudette area assays. Nonmagnetic heavy mineral concentrate and clay fraction of till and non-till samples. 

Na Nb Nb Ni Ni p p Pb Pb Rb Rb Sb Sb Sc Sc Se Se 

nmhmc -2wn nmhmc -2wn nmhmc -2um nmhmc -2wn nmhmc -2wn nmhmc -2um nmhmc -2um mnJuru: -2um nmhmc 

.,~s ¥ff' is.D313 ;"1.o is.g 
13 

is.g 
S9 

11-g 63 bai3890 j"'i060 
ia;.p 

13 
h;~g 

35 iia2 IM 
i,g 

13 bX,.3 ia11 i.:i is.~0 iall 62 I"1.0 bx•t.3 
520-007 OT 313 15.0 13 60 61 4100 1190 14 41 82 13 0.3 1.5 10 60 0.6 0.6 
520-008 OT 313 18.0 14 S6 44 4420 1170 16 34 45 13 0.4 1.3 9 71 1.0 0.2 
520-000 OT 313 18.0 15 63 S6 4430 900 13 40 45 13 0.3 1.3 9 66 0.6 0.5 
520-010 OT 313 17.0 13 60 61 5000 1070 13 42 62 13 0.4 1.2 8 64 1.0 0.2 
520-011 OT 313 18.0 15 54 51 5010 890 16 49 129 13 0.3 1.2 8 63 0.6 0.3 
520-012 OT 313 19.0 19 43 36 6060 1190 II 57 13 13 0.4 1.4 7 69 0.6 0.1 
520-013 OT 313 18.0 17 45 30 8550 990 17 54 13 39 0.2 1.4 8 86 1.0 0.1 
520-014 OT 313 20.0 18 43 34 5000 1020 12 46 62 13 0.4 1.6 7 78 0.6 0.1 
520-015 OS 313 15.0 15 103 54 11340 1020 22 26 22 21 1.3 0.9 10 36 0.6 0.5 
520-016 SAP 313 12.0 15 50 51 5980 1120 10 146 71 13 0.3 I.I 10 30 20 0.3 
520-017 
521.001 

SAP 
RT 

313 
313 

42.0 
18.0 

18 
19 

88 
48 

33 
36 

7400 
1190 

1350 
990 

63 
12 

971 
42 

13 
34 

13 
13 

1.0 
0.4 

0.5 
0.8 

11 
7 

16 
76 

0.6 
0.6 

0.1 
0.4 

521-002 RT 313 18.0 18 46 35 4420 1590 9 47 29 13 0.3 0,9 7 75 0.6 0.1 
521-003 wr 313 16.0 14 42 68 4430 1200 10 53 30 13 0.4 1.3 6 63 3.0 0.5 
521-004 OT 313 18.0 14 46 52 5450 890 10 33 52 13 0.4 1.2 7 61 0.6 0.3 
521-00S wr 500 17.0 22 71 74 3350 1230 12 83 93 13 0.4 1.5 7 59 0.6 0.4 
521-006 wr 313 19.0 17 47 95 5880 1320 9 62 64 13 0.3 21 7 37 0.6 1.2 
521-007 00 313 16.0 15 84 75 7650 1370 22 60 51 33 0.5 28 12 29 1.0 1.8 
521-008 00 313 16.0 14 116 65 (,620 1420 22 119 75 13 0.6 27 14 29 0.6 1.2 
521..()()I} 00 313 16.0 16 131 51 (,690 1250 23 43 74 13 0.8 20 14 32 1.0 0.5 
521-010 OS 313 10.0 16 84 35 14450 1230 27 26 46 43 0.6 0.6 11 36 0.6 0.1 
521-011 OS 313 10.0 15 92 43 17280 1360 24 29 51 60 0.5 0.7 10 42 1.0 0.1 
521-012 SAP 313 10.0 8 121 24 10730 1110 21 18 S6 13 0.2 0.1 6 129 1.0 0.1 

Note: Au values are reported in parts per million (ppm). 
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Appendix 280-0, Baudette area assays. Nonmagnetic heavy mineral concentrate and clay rraction or tiU and non-tiU samples. 

Sm Sn Sn Sr Sr Ta Ta Th Te Te Tb Ti n u V V 

nmbmc -2wn nmbmc •2wn nmbmc -2um nmhmc nmbmc -2wn nmbmc nmbmc -2wn nmbmc nmbmc -2wn nmbmc 
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6.3 iallf2.3 ia11 GI 

1,a 
313 

ji:;p
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S01.002 SAP 8 12.S 12,S s 39 0.6 6 2 6.3 12.S 19 313 980 6 23 130 
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12.3 
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313 
10850 

10 
15 

36 
79 

11S 
173 

S02-002 RT so 12.S 12.S 70 117 0.6 10 s 6.3 12.S 1S4 910 9SSO 18 83 16S 
S02.003 RT 44 12.S 12.S 66 12S 0.6 10 s 6.3 12.S lSS 940 10600 17 80 1S2 
S02-004 RS 19 12.S 12.S 62 S2 0.6 4 3 6.3 12.S S2 890 3720 6 80 169 
S02.00S 
$03.otii 

OL 
kl 

32 
43 

12.S 
12.3 

12.S 
12.3 

49 
65 
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Iii 
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12.S 
12.3 
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8560 

10 
14 

80 
70 

164 
136 

S03.002 RT S1 12.S 12,S 66 11S 0.6 11 6 6.3 12.S 184 1800 942111 21 79 12S 
S03.003 RT ss 12.S 12.S 62 82 0.6 14 7 6.3 12.S 232 1720 8230 22 7S 117 
S03-004 RT 44 12.S 12.S S8 9S 0.6 16 6 6.3 12.S 148 1710 13S80 21 7S 243 
S03.00S RT 49 12.S 12.S 192 11S 0.6 12 6 6.3 12.S 187 9S0 10710 18 87 1S7 
S03-006 ASAP 28 12.S 12.S S4 38 0.6 2111 4 6.3 12.S 127 313 11120 21 99 69S 
S03-007 
sos-001 

SAP 
RT 

2 
29 

12.S 
12.S 

12.S 
12.S 

6 
S7 

67 
47 
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58 
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1280 
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1 
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19 
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171 

SOS.002 OT 19 12.S 12.S 40 S4 0.6 4 3 6.3 12.S 41 1080 S820 6 104 230 
SOS.003 OT 22 12.S 12.S 38 48 0.6 4 3 6.3 12.S 43 1080 ssso 6 89 190 
SOS-004 SAP 43 12.S 12.S 46 44 0.6 2 4 6.3 12.S 39 S80 2470 10 77 146 
506-001 ilt 19 12.5 12.5 43 43 6.6 7 2 6.3 12.3 64 500 §40 7 106 233 
S06.()()2 RT 19 12.S 12.S 60 4S 0.6 7 4 6.3 12.S 61 840 8490 6 113 192 
S06-003 SAP 8 12.S 12.S 18S 47 0.6 6 2 6.3 12.S 3 313 1410 I 9S 1593 
S06.()()4 

507-001 
SAP 
RT 

19 
42 

12.S 
12.S 

12.s 
12.S 

34 
64 
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507.002 RT 31 12.S 12.S S8 60 0.6 8 4 6.3 12.S 98 1260 6170 12 S7 128 
507.003 RL 18 12.S 12.S 60 S1 0.6 6 2 6.3 12.S 60 1160 4360 7 60 16S 
S07-004 OT 14 12.S 12.S S8 S3 0.6 s 2 6.3 12.S 46 720 3710 6 71 19S 
507.00S OT 11 12.S 12.S 68 49 0.6 s 2 6.3 12.S 36 770 3S10 4 80 210 
507-006 OT 1S 12.S 12.S S9 4S 0.6 s I 6.3 12.S S3 800 3440 6 6S 21111 
S07-007 OS 14 12.S 12.S S3 39 0.6 4 2 6.3 12.S S2 790 2800 s 74 176 
S07-008 OT 21 12.S 12,S S2 46 0.6 7 3 6.3 12.S 77 730 4210 9 S7 174 
S07.()01} OS 10 12.S 12.S S6 3S 0.6 3 2 6.3 12.S 32 620 1880 3 63 162 
507-010 OT 2111 12.S 12.S S7 46 0.6 6 3 6.3 12.S 73 780 4540 10 63 18S 
507-011 OL 14 12.S 12.S S4 43 0.6 4 2 6.3 12.S 39 1000 4290 s 74 177 
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508-001 
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SOB-002 RT 39 12.S 12,S ss 86 0.6 8 4 6.3 12.S 116 1300 7070 14 79 2111S 
S08.003 RT 41 12.S 12.S 64 121 0.6 7 4 6.3 12.S 131 1060 9110 1S 84 242 
SOB-004 SAP 33 12.S 12.S II 48 0.6 s 3 6.3 12.S 43 313 44SO 6 110 126 
SOB.007 
31J1J-ooi 
$lb-ooi 
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k1 
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12.$ 

12 
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18 
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52 
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Sll.002 RT 44 12.S 12.S S1 70 0.6 II 6 6.3 12.S 163 S80 7600 16 62 156 
Sll.003 RT 4S 12.S 12.S ss 69 0.6 12 s 6.3 12.S 17S 600 762111 17 ss 133 
Sll-004 wr S4 12.S 12,S 73 66 0.6 14 6 6.3 12.S 24S 800 6930 24 41 134 
S11.00S 
m-001 

wr 
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34 
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S12.002 wr 29 12.S 12.S 63 40 0.6 18 4 6.3 12.S 94 S40 2510 12 S7 163 
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ss 
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148 

513.003 wr 23 12.S 12,5 65 44 0.6 4 3 6.3 12.5 9S 313 2380 12 so 159 
513-004 wr 2S 12.5 12.5 60 42 0.6 4 4 6.3 12.S 100 313 232111 13 S2 14S 
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Appendix 280-G. Baudette area assays. Nonmagnetic heavy mineral concentrate and clay fraction of till and non-till samples. 

Sm Sn Sn Sr Sr Ta Ta Tb Te Te Th n n u V V 

nmhmc -2um nmhmc -2wn nmhmc -2wn nmhmc nmhmc -2wn nmhmc nmhmc -2um nmhmc nmhmc -2um nmhmc 
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514-002 RT S8 12.S 12.S S4 83 0.6 14 6 6.3 12.S 268 1450 8750 22 57 147 
514-003 RT 45 12.S 12.S 53 84 0.6 9 6 6.3 12.S 170 1440 7040 17 62 127 
514-004 RO 10 12.S 12.S 43 34 0.6 I 2 6.3 12.S 22 800 1850 2 73 117 
514-005 OS S4 12.S 12.S 22 72 0.6 12 7 6.3 12.S 207 313 8180 21 66 127 
514-006 SAP 2 12.S 12.S 40 28 0.6 I I 6.3 12.S I 313 313 0 286 129 
sB-001 RT 32 12.S 12.S 61 45 0.6 6 4 6.3 12.S 83 1070 4240 12 65 131 
SIS-002 RT 24 12.S 12.S 69 45 0.6 6 3 6.3 12.S 81 1170 3720 9 83 114 
SIS-003 RT 28 12.S 12.S 40 47 0.6 7 4 6.3 12.S 99 660 4500 12 63 153 
SIS-004 OT 39 12.S 12.S 57 47 0.6 9 s 6.3 12.S 162 980 4740 IS 61 129 
SIS-OOS OT 47 12.S 12.S S4 47 0.6 10 6 6.3 12.S 206 1040 4960 17 64 126 
SJS-006 OT 48 12.S 12.S ss 57 0.6 14 s 6.3 12.S 210 1090 6110 18 63 134 
SIS-001 OT 40 12.S 12.S 52 69 0.6 JO 4 6.3 12.S 153 970 6720 13 S9 153 
SIS-008 OT 42 12.S 12.S 39 ss 0.6 7 s 6.3 12.S 136 920 6660 12 73 227 
516-001 kt 55 12.S 12.S 65 77 0.6 14 7 6.3 12.S 196 1050 84<,() 24 54 133 
516-002 KT so 12.S 12.S 6S S9 0.6 13 7 6.3 12.S 195 1130 7320 20 62 126 
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517-002 RT 64 12.S 12.S 58 60 0.6 IS 7 6.3 12.S 284 1390 7360 28 S9 124 
517-003 wr 79 12.S 12.S 81 SI 0.6 19 8 6.3 12.S 340 1070 8330 39 49 140 
517-004 wr 71 12.S 12.S 83 85 0.6 19 9 6.3 12.S 254 1110 11460 30 SI 141 
517-005 wr 12.S 12.S 85 45 0.6 I 6.3 20.0 920 8410 SI 179 
517-006 wr 61 12.S 12.S 86 45 0.6 21 9 6.3 12.S 265 960 6660 31 46 140 
517-007 wr 60 12.S 12.S 90 48 0.6 14 8 6.3 12.S 238 JOJO 7100 33 so 144 
517-008 wr SI 12.S 12.S 78 41 0.6 14 6 6.3 12.S 215 1000 5680 22 56 143 
517-009 wr 63 12.S 12.S 91 41 0.6 13 7 6.3 12.S 270 750 5380 32 S9 129 
517-010 wr 40 12.S 12.S 96 40 0.6 12 4 6.3 12.S 175 790 SS40 18 64 137 
517-011 OT 41 12.S 12.S 57 47 0.6 9 s 6.3 12,S 186 960 5800 17 ss 149 
517-012 OT 36 12.S 12.S 60 44 0.6 12 4 6.3 12.S 152 880 5260 14 54 143 
517-013 OT SI 12.S 12.S 61 48 0.6 11 6 6.3 12.S 236 1010 6650 20 ss 147 
517-014 OT 34 12.S 12.S 56 so 0.6 9 4 6.3 12.S 145 930 6430 13 S4 146 
517-0IS OT 41 12.S 12.S 75 41 0.6 10 6 6.3 12,S 183 1070 4870 16 61 123 
517-016 OT 38 12.S 12.S 69 so 0.6 9 4 6.3 12.S 158 1020 6400 14 64 142 
517-017 OT 44 12.S 12.S 73 41 0.6 12 6 6.3 12.S 186 1020 5720 19 61 131 
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518-003 WS 45 12.S 12.S 41 61 0.6 11 6 6.3 12.S 154 950 7130 24 72 143 
518-004 wr 29 12.S 12,S 71 33 0.6 6 4 6.3 12.S 121 510 2780 16 43 79 
518-005 wr 2S 12.S 12.S n 30 0.6 6 4 6.3 12.S 106 610 2360 12 S4 n 
518-006 wr 31 12.S 12.S 77 34 0.6 7 s 6.3 12.S 120 700 2240 17 64 79 
518-007 wr 26 12.S 12.S 84 47 0.6 4 3 6.3 12.S 114 520 2300 13 SI 186 
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520-002 RT 48 12.S 12.S ss 104 0.6 12 7 6.3 12.S 156 1710 10530 18 71 132 
520-003 RT 38 12.S 12.S S8 58 0.6 10 s 6.3 12.S 128 1210 7320 IS S8 133 
520-004 wr 52 12.S 12.S 56 43 0.6 12 6 6.3 12.S 215 1170 7480 23 S9 139 
520-005 OT 23 12.S 12.S 53 38 0.6 6 3 6.3 12.S 86 930 5060 9 61 165 

0-IS 



Appendix 280-0. Baudette area assays. Nonmagnetic heavy mineral concentrate and clay fraction of till and non-till samples. 

Sm Sn Sn Sr Sr Ta Ta Tb Te Te Tb n n u V V 

nmbmc -2um nmbmc -2wn nmbmc -2wn nmbmc nmbmc -2wn nmbmc· nmbmc -2um nmbmc nmbmc -2um nmbmc 
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S20-007 OT 36 12.S 12.S SB 49 0.6 10 s 6.3 12.S 143 1000 sooo IS 71 IS3 
S20-008 OT 3S 12.S 12.S 6S 46 0.6 9 s 6.3 12.S 137 1060 S020 13 fl> 123 
S20-()()I} OT 41 12.S 12.S 6S S1 0.6 8 s 6.3 12.S 161 1140 6740 IS 74 ISO 
S20-010 OT 36 12.S 12.S 66 48 0.6 8 4 6.3 12.S 14S 1000 S370 13 6S 130 
S20-011 OT 44 12.S 12.S 62 SI 0.6 II 7 6.3 12.S 189 890 6210 16 62 147 
S20-012 OT 73 12.S 21.0 61 80 0.6 20 9 6.3 12.S 314 990 11370 32 ss 168 
S20-013 OT fl> 12.S 12.S 63 53 0.6 21 8 6.3 12.S 277 900 8870 29 65 ISS 
520-014 OT 70 12.S 12.S 72 ss 0.6 30 10 6.3 12.S 320 830 9640 29 ss 142 
S20-01S OS 17 12.S 12.S 43 36 0.6 3 2 6.3 12.S 57 800 2320 s 98 12S 
S20-016 SAP 20 12.S 12.S 12 28 0.6 2 2 6.3 12.S 45 313 1200 s ISS 179 
S20-017 
321-001 

SAP 
Rf 

114 
S9 

12.S 
12.S 

12.S 
12.S 

30 
31 

29 
37 

0.6 
0.6 

I 
14 

9 
6 

6.3 
6.3 

12.S 
12.S 

43 
2so 

313 
1040 

313 
8890 

7 
24 

112 
S9 

111 
139 

S21-002 RT 68 12.S 12.S 52 60 0.6 17 7 6.3 12.S 318 1090 7610 26 SI IS4 
Sll-003 wr 43 12.S 12.S 58 41 0.6 9 s 6.3 12.S 187 730 S030 19 so 141 
Sll~ OT 34 12.S 12.S 59 40 0.6 II 4 6.3 12.S 148 890 5360 12 S3 142 
Sll-GOS wr 60 12.S 12.S 72 82 0.6 14 7 6.3 12.S 259 980 10970 23 56 141 
Sll-006 wr 32 12.S 12.S 73 4S 0.6 9 4 6.3 12.S 132 1100 ssso 16 SI 91 
S21-007 00 12 12.S 12.S SB 35 0.6 s 2 6.3 12.S 34 1190 2000 4 92 88 
S21-008 00 IS 12.S 48.0 ss 34 0.6 s I 6.3 12.S 53 1310 21SO 4 121 91 
S21-009 00 14 12.S 12.S SB 39 0.6 I 2 6.3 12.S 37 1530 19SO s 121 111 
521-010 OS 17 12.S 12.S 43 36 0.6 3 2 6.3 12.S 64 560 1900 6 121 168 
521-011 OS 2S 12.S 12.S 43 41 0.6 4 4 6.3 12.S 91 560 2810 II 98 m 
521-012 SAP 9 12.S 12.S S6 13 0.6 I 6 6.3 12.S 23 313 810 4 68 48 

Aoce: Xu values are reported in parts per million (ppm). 
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Appendill 280-G. Baudette area assays. Nonmagnetic heavy mineral concentrate and clay fraction of till and non-till samples. 

w w y y Yb Zn Zn Zr Zr nmHMC 
-2wn nmbmc -2wn nmbmc nmbmc -2wn nmbmc -2wn nmbmc (g) 

sar'' 'iVf i&D 6.3 inaa 
3 iGO 28 iso 53 ioaa 

lo 
ico (j() 

js;p
178 

jgp 
l in'bx, inu 11.4 

SOl--002 SAP 6.3 6SI s 29 8 21 161 I 940 10.7 
501--003 SAP 6.3 7 37 Ill 18 IS9 SIS 2 3300 8.2 
502-001 RT 6.3 1 14 71 12 91 54 2 4600 lo.3 
502--002 RT 6.3 3 IS 72 12 98 SI 3 6SOO 13.1 
502--003 RT 6.3 3 12 73 II 92 48 2 4SOO 13.S 
502--004 RS 6.3 3 13 37 6 98 86 4 1300 13.3 
S02--00S OL 6.3 3 14 S8 9 12S 111 4 6SOO 12.3 
3M-dot R1 6.3 13 ii 71 13 90 64 6 4900 8.3 
503--002 RT 6.3 3 10 69 IS 89 so 4 7300 IS.0 
503--003 RT 6.3 s 9 69 IS 86 38 4 6400 12.9 
S03--004 RT 6.3 10 t3 63 19 92 103 8 7400 10.4 
S03--00S RT 6.3 II 20 86 14 19 71 2 6900 8.3 
S03--006 ASAP 6.3 3 12 39 13 18 26S I S400 10.9 
503--007 SAP 6.3 3 I 8 3 17 110 I 313 11.S 
sos-001 RT 6.3 s 19 ss IS 119 m s 5700 11.l 
SOS--002 OT 6.3 4 17 48 12 116 ISO s sooo 13.1 
SOS--003 OT 6.3 12 IS 48 12 179 272 8 4400 11.8 
SOS--004 SAP 6.3 29 16 71 II 273 19S3 7 6600 1.6 
506-001 RT 6.3 3 24 44 9 108 126 4 2600 10.2 
506-002 RT 6.3 8 20 44 II 106 119 4 3200 13.2 
S06--003 SAP 6.3 14 IS 28 3 34 87 I 313 12.6 

17:t SAP 
RT 

6.3 
6.3 

3 s 107 
ii 

2S6 
64 

37 
13 

102 
74 

171 
49 

2 
9 

313 
S400 

S.3 
14.2 

507--002 RT 6.3 3 12 46 13 77 59 12 S300 11.0 
507--003 RL 6.3 3 13 34 7 81 87 9 3900 11.2 
507--004 OT 6.3 3 12 27 3 68 88 3 1800 10.4 
507--00S OT 6.3 3 13 2S 3 72 88 4 1300 13.4 
507--006 OT 6.3 7 13 28 3 82 80 3 1800 10.3 
507--007 OS 6.3 3 14 34 3 86 91 3 1800 8.9 
507--008 OT 6.3 7 IS 36 8 90 91 4 3200 11.S 
507-0()I) OS 6.3 34 13 27 s 19 87 3 313 IS.S 
S07-010 OT 6.3 8 14 3S 6 77 83 4 2800 12.2 
S07-0ll OL 6.3 3 14 32 8 88 100 9 2900 7.4 
507-012 
3ol-dol 

SAP 
RT 

6.3 
6.3 

3 
3 

4 
14 

36 
55 

11 
16 

S7 
94 

4S8 
79 

2 
6 

3000 
7600 

10.2 
5.4 

SOS--002 RT 6.3 39 14 S7 17 I0S 63 4 6400 11.S 
SOS--003 RT 6.3 3 14 77 16 111 88 3 6100 10.0 
SOS--004 SAP 6.3 3 26 81 21 98 192 3 4300 I.I 
SOS--007 SAP 6.3 14 4 10 3 82 199 3 313 9.0 
!m-ooi RT 6.3 m 14 64 19 109 84 8 751RJ 11.2 
sio-dol RT 6.3 3 13 59 12 96 69 3 6400 12.8 
510--002 RT 6.3 6 12 S9 16 104 59 s 5900 13.S 
sll-dol RT 6.3 3 12 58 II 148 11 3 S41!iJ 9.S 
511--002 RT 6.3 10 13 68 14 8S 73 I 6300 10.9 
511--003 RT 6.3 3 12 63 12 80 S4 2 6300 12.4 
511--004 WT 6.3 3 13 74 12 69 88 4 10000 6.5 
511--005 
m-ool 

WT 
wt 

6.3 
6.3 

3 
14 

10 
l7 

53 
55 

12 
II 

116 
78 

103 
135 

3 
4 

5900 
5900 

3.3 
12.I 

512--002 WT 6.3 19 19 47 10 74 153 2 3900 8.6 
512--003 
S13-001 

WT 
RT 

6.3 
6.3 

3 
3 

21 
B 

46 
61 

8 
14 

68 
75 

160 
63 

2 
3 

2900 
8500 

11.3 
!S.6 

513--002 WT 6.3 3 17 38 7 78 116 3 4400 10.7 
513--003 WT 6.3 3 19 34 6 81 142 2 4300 9.5 
513--004 WT 6.3 3 18 33 9 93 !S9 2 4300 12.3 
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Appendix 280-0. Baudette area assays. Nonmagnetic heavy mineral concentrate and clay fraction of tiU and non-tiU samples. 

w w y y Yb Zn Zn 'Zr 'Zr nmHMC 
-2wn nmhmc -2wn nmhmc nmhmc -2wn nmhmc -2wn nmhmc (a) 

sl ~Ii: 

314'..oo[ 
51'4-002 

~~ 
RT 
RT 

i&,11 u 
6.3 
6.3 

ilu11 3 
[2 
3 

ic12 
[2 
13 
13 

icg [9
9( 
80 

iaaa 3 
ls 
14 

ic12 m 
83 
77 

ic12
:ffil 

72 
62 

if;~g 
4 
8 
7 

inaam 
8200 
8600 

iDII u 
8.7 

12.2 
51'4-003 RT 6.3 3 13 70 14 89 61 4 6000 14.3 
514-004 RO 6.3 3 14 37 6 87 111 3 313 9.1 
51'4-00S OS 6.3 3 13 73 17 86 58 3 6900 13.1 
514--006 
sls-00( 
51~2 

SAP 
Rf 
RT 

6.3 
6.3 
6.3 

s 
3 
3 

6 
14 
13 

11 
so 
44 

3 
13 
6 

183 
86 
95 

117 
109 
84 

s 
2 
2 

313 
6700 
2500 

11.6 
12.S 
12.0 

51~3 RT 6.3 3 IS 52 13 81 97 2 6300 9.8 
515--004 OT 6.3 3 18 52 14 84 74 3 6800 13.4 
SlS-OOS OT 6.3 3 20 61 16 90 73 6 6100 12.3 
515--006 OT 6.3 8 20 (I) 18 91 71 6 7100 10.S 
515-007 OT 6.3 3 20 66 IS 94 74 4 4500 12.3 
515-008
S 6-001 

OT 
kt 

6.3 
6.3 

3 
B 

IS 
Is 

58 
77 

7 
18 

104 
77 

79 
11S 

4 
3 

5200 
11000 

10.S 
9.1 

Sll>-002 KT 6.3 3 16 66 16 82 81 4 9100 11.0 
Sll>-003 
s11-001 

KO 
Rf 

6.3 
6.3 

26 
3 

14 
13 

61 
66 

17 
18 

84 
80 

73 
S6 

3 
2 

S600 
7700 

6.3 
12.9 

517-002 RT 6.3 3 13 70 20 74 SI 3 12000 13.7 
517-003 WT 6.3 16 14 80 26 6S 88 s 19000 2.8 
517--004 WT 6.3 3 IS 93 23 68 80 9 14000 4.3 
517-00S WT 6.3 3 14 92 61 61 10 313 
517--006 WT 6.3 3 14 71 22 60 140 16 15000 4.9 
517-007 WT 6.3 3 IS 71 19 64 194 4 15000 3.7 
517-008 WT 6.3 9 IS 62 19 75 112 s 9800 8.6 
517-009 WT 6.3 3 17 64 IS 77 138 s 11000 8.1 
517-010 WT 6.3 3 16 61 IS 79 185 14 SIOO 1.7 
517-011 OT 6.3 8 IS S9 IS 72 87 2 6800 10.0 
517-012 OT 6.3 9 14 S4 IS 69 80 2 4300 10.0 
517-013 OT 6.3 3 IS 70 16 69 80 2 10000 8.9 
517-014 OT 6.3 3 13 62 18 68 69 2 S400 9.9 
517-015 OT 6.3 3 18 so 17 75 62 3 5900 12.8 
517-016 OT 6.3 3 18 S6 IS 79 64 2 6200 12.8 
517-017 OT 6.3 3 17 S4 16 80 91 4 8900 10.8 
517-018 
518-001 

OT 
Rf 

6.3 
6.3 

21 
3 

17 
14 

so 
S6 

13 
8 

81 
80 

66 
72 

3 s 7500 
7300 

12.1 
11.3 

518-002 RT 6.3 16 IS 70 13 82 96 6 11000 3.9 
518-003 WS 6.3 3 15 6S 20 102 110 4 13000 10.S 
518--004 WT 6.3 3 IS 45 13 64 199 s 7400 7.1 
518-005 WT 6.3 3 17 40 13 91 192 7 SIOO S.3 
518-006 WT 6.3 9 18 40 13 95 272 7 8900 S.1 
518-007 WT 6.3 3 21 34 8 61 119 11 3600 9,3 
518-008 
519-001 
519-002 

WT 
RT 
RT 

6.3 
6.3 
6.3 

3 
j 
3 

19 
ii 
12 

34 ss 
60 

7 
13 
16 

75s§ 
64 

112 
87 
78 

4 
3 
3 

4400 
4800 
6300 

9.0 
ii.I 
11.4 

519-003 WT 6.3 3 14 57 13 71 83 s 7600 11.7 
519--004 WT 6.3 3 19 48 11 6S 139 6 7600 10.0 
519-00S WT 6.3 3 18 47 8 116 113 10 3200 10.7 
519--006 
520-001 

WT 
Rf 

6.3 
6.3 

11 
8 

19 
IS 

S4 
84 

12 
19 

120 
89 

I0S 
4S 

4 
6 

6100 
6500 

9.9 
13.S 

520-002 RT 6.3 3 IS 77 17 83 45 8 7400 11.9 
520-003 RT 6.3 3 14 64 18 73 83 4 6200 7.7 
520--004 WT 6.3 14 14 69 II 80 89 s 8400 7.2 
520-005 OT 6.3 3 16 SI 10 74 103 4 2800 10.2 
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Appendix 280-0. Baudelle area assays. Nonmagnetic heavy mineral concentrate and clay fraction of till and non-till samples. 

w w y y Yb Zn Zn Zr Zr nmHMC 

·2um nmhmc -2um nmhmc nmhmc -2um nmhmc -2um nmhmc (g) 

sM'~ '8¥' ii.~ 1.0 iau 3 
i,11 

16 
is.g 

58 iDU 12 haa 72 il:i12 98 
b,12 

8 iD,.
300 

iDill 
9.S 

S20-007 OT 6.3 3 17 S3 11 90 86 6 S700 11.7 
S20-008 OT 6.3 3 18 so 14 87 88 6 SIOO 8.8 
S20-00> OT 6.3 3 18 63 12 93 86 7 6200 9.1 
S:20-010 OT 6.3 3 18 S4 14 88 86 6 SOOD 10.8 
S:20-011 OT 6.3 3 18 62 13 86 BS 6 7400 7.6 
S:20-012 OT 6.3 3 18 104 17 71 72 s 14000 3.3 
S:20-013 OT 6.3 3 20 81 23 79 S2 4 13000 4.6 
S:20-014 OT 6.3 4S 19 BS 23 72 S3 6 9700 26 
S:ZO.OIS OS 6.3 3 20 38 8 9S I0S 6 313 10.8 
S:20-016 SAP 6.3 3 63 47 3 S2 133 6 313 7.S 
S:20-017 
521-001 

SAP 
Rf 

6.3 
6.3 

3 
3 

172 
IS 

140 
77 

s 
16 

96 
83 

217 
64 

4 
7 

313 
9300 

8.S 
12.3 

s21.002 RT 6.3 14 IS 80 16 77 78 9 13000 6.2 
Sll.003 WT 6.3 16 14 ss 14 69 121 11 7600 12.S 
S21-004 OT 13.0 9 17 S9 14 73 76 6 4300 12.2 
Sll.OOS WT 6.3 3 17 88 22 84 97 IS 9900 1.0 
S21--006 WT 6.3 3 17 46 12 81 ISO 4 8000 4.1 
Sll.007 00 6.3 3 18 41 7 l3S 102 3 313 10.1 
Sll-008 00 6.3 7 17 36 s 139 97 2 313 12.8 
Sll-009 00 6.3 3 16 42 9 122 109 3 ISOO 10.S 
S21~10 OS 6.3 3 26 41 6 123 118 3 1800 10.S 
Sll~II OS 6.3 3 23 49 12 120 116 2 3100 12.9 
S21~12 SAP 6.3 3 4 128 SB 71 4S 2 1600 120 

Note: All values are reported in parts per million (ppm). 
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Appendix 2~H. Baudette area assays. Magnetic heavy mineral CODCClltratc samples from tills and saprolitc. 

Column abbreviations and data key 

StraJieraphjc units 

KT 
RT 
wr 
OT 
ASAP 
SAP 

Other abbreyjatjogs 
magHMC 
aa 
wt% 

Notes: 

=Koochiching till 
=Rainy till 
=WIDDipcg till 
=Old Rainy till 
=reworked saprolitc 
=saprolitc 

=magnetic heavy mineral CODCClltratc 
=atomic absorption 
=weight percent 

Assay values reported bcrc arc listed to 3 or 4 signirJCant figures depending on the clement analyzed. 

Ag analysis detection limit is 2.0 ppm. Values less than 2 ppm (cg. 1.3) were assayed at less than detection limit. and the result is reported 
here: as five-eighths (0.625) of the detection limit. 
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Appendix 280-H. Baudette area assays. Magnetic heavy mineral concentrate samples from tills and saprolite. 

Fe203 MgO 1102 Ag Co Cr cu Mn N1 Pb v Zn 
magHMC magHMC magHMC magHMC magHMC magHMC magHMC magHMC magHMC magHMC magHMC 

507-002 
507-004 
507-005 
507--006 
507-008 
507-010 

0.5 
0.8 
0.6 
0.9 
0.5 
0.5 
1.3 

1600 
1400 
1600 
1800 
1800 
1600 
1516 

515-002 RT 85.8 G.9 10.8 2.0 118 880 70 1961 182 42 1400 378 
515-003 RT 88.7 0.5 12.2 2.0 128 IS6CI 26 2280 138 40 1800 384 
515-004 OT 88.7 0.4 11.4 4.0 122 1440 20 1492 162 44 1800 374 
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Appendix 280-H. Baudette area assays. Magnetic heavy mineral concentrate samples from tills and saprolite. 

~AA U ~ ~ ~ 6 6 ~ N1 Pb v Zn 
magHMC magHMC magHMC magHMC magHMC magHMC magHMC magHMC magHMC magHMC magHMC magHMC 

Sl7-002 RT 91.S 0.4 6.6 20 98 !Hi0 22 1420 124 38 1800 428 
S!7-003 wr 88.7 0.4 7.7 20 106 1000 30 1112 146 48 1600 298 
Sl7-004 wr 88.7 0.3 6.9 20 108 1040 28 940 134 36 1800 306 
Sl7-00S wr 94.4 0.2 6.6 20 96 1000 20 902 140 36 1600 296 
Sl7-006 wr 94.4 0.3 S.8 1.3 100 980 26 9S2 146 38 1600 306 
Sl7-007 wr 91.S 0.3 S.4 1.3 92 960 26 874 130 36 1600 288 
Sl7-008 wr 91.S 0.3 8.4 20 98 1080 24 1132 128 30 1800 332 
Sl7-009 wr 94.4 0.2 7.2 20 100 !Hi0 22 1026 132 32 1800 324 
Sl7--0I0 wr 88.7 0.3 10.2 1.3 112 1080 24 1130 180 36 1800 346 
Sl7--0II OT 8S.8 0.3 12.6 1.3 116 13(,0 24 1314 144 38 1800 400 
S!7--012 OT 82.9 0.4 13.1 1.3 168 1220 24 1374 ISO 46 2000 382 
Sl7--013 OT 88.7 0.3 11.S 1.3 120 13(,0 34 1118 IS6 32 1800 382 
Sl7--014 OT 88.7 0.4 12.S 20 112 1120 22 1364 136 34 1600 380 
S!7--0IS OT 8S.8 0.3 12.4 1.3 124 12(,0 18 1200 148 44 1800 382 
S!7--016 OT 82.9 0.4 14.7 2.0 118 1440 24 1316 146 44 1800 404 
517--017 OT 85.8 0.3 14.1 2.0 114 1520 18 1190 156 28 1600 386 
Sl7--018 OT 8S.8 0.3 14.0 20 122 13(,0 20 1312 146 30 1800 404 

20 98 11(,0 1068 
4.0 106 1600 956 
I.S 135 1634 1141 
1.3 168 1820 1136 
20 IS6 19(,0 1392 
2.0 142 18(,0 1124 

0 I 9 0 4 
20 104 1000 so 1648 126 324 
1.3 98 11(,0 26 1018 130 360 
1.3 118 1640 16 1338 186 492 
1.3 !(JO 1740 28 IS36 174 SS2 
20 164 1900 32 1480 176 490 
I. II I 18 I I 4 

S20-002 RT 8S.8 0.6 11.S 1.3 110 1120 20 1442 140 30 2000 4S4 
S20-003 RT 8S.8 o.s 11.S 2.0 110 1080 20 IS36 136 26 2000 400 
S20-004 wr 91.S 0.3 8.6 1.3 106 880 24 IIS4 136 24 1800 332 
S20-00S OT 88.7 0.3 12.0 1.3 140 1300 26 1450 174 28 1800 420 
S20-006 OT 88.7 0.4 14.3 1.3 122 1340 30 1488 IS8 36 2000 400 
S20-007 OT 85.8 0.4 127 20 124 !S(JO 24 !3(,0 192 38 1800 408 
S20-008 OT 8S.8 0.4 14.8 1.3 134 1380 22 1400 190 34 1800 386 
S20-009 OT 88.7 o.s 14.9 20 140 1680 20 1482 178 48 1800 416 
S20--010 OT 82.9 o.s 13.6 20 IS6 14(,0 26 IS36 196 38 1800 388 
SlO--Oll OT 91.S 0.3 9.2 1.3 130 1400 18 1010 182 28 1800 388 
S20--012 OT 8S.8 0.3 7.6 1.3 106 960 22 1080 146 40 1400 290 
S20--013 OT 94.4 0.2 7.5 20 122 1060 18 812 142 30 1800 298 
S20--014 OT 88.7 0.3 8.9 20 116 1060 26 1004 136 30 1600 312 
s SAP 74.4 0.6 19.6 20 200 1180 1006 2208 228 44 2400 614 

21 88. 0.4 1.3 108 1060 22 I 4 I 8 
521-002 RT 88.7 0.4 9.6 2.0 120 1320 18 1202 ISO 28 1800 316 
S21-003 wr 91.S 0.3 9.4 20 166 1200 26 1162 156 66 1800 342 
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Appendix 280-H. Baudette area asaays. Magnetic heavy mineral concentrate samples from lilla and saprolite. 

Fe203 Ma<> uo2 Ag co cr cu Mn NI Pb v Zn 
magHMC magHMC magHMC magHMC magHMC magHMC magHMC magHMC magHMC magHMC magHMC magHMC 

~ 

521-005 wr 94.4 0.3 7.3 20 132 1280 46 916 190 30 1600 326 
2.0 156 1420 32 10215 282 48 1800 434521-006 wr 94.4 0.3 9.6 

va uea are report ppm 11D ess ot el'Wlle n ameAA. 
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Appendix 280-1. Baudette ama bedrock and saprolitc samples analyz= as bedrock. Trace c:lc:mcnt and oxide assays. 

Column abbreviations and data key 

Stratigraphic unjts 

BEDZ 
SAPZ 
BED 

Other abbreyjatjons
icp 
aa 
hyaa 
inaa 
fade 
dcp 
cvaa 
xrf 
Notes: 

=Bedrock, trace dcmcnts only 
=Saprolitc, trace clements only 
=Bedrock, trace clements and oxides 

=inductively coupled plasma 
=atomic absorption 
=hydride generation atomic absorption 
=instrumental neutron activation 
=fire assay direct current 
=direct coupled plasma 
=cold vapor atomic absorption 
=x-ray fluorcscncc 

Assay values reported bcrc are listed to 3 significant figures. 

Values less than or equal to the detection limits shown in Appendix 280-C (cg. <0.5), arc reported bcrc as r~ighths (0.625) of the listed 
detection limit for that clement (cg. 0.3125). 
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Appendix 280-1. Baudette area bedrock and aaprolite samples .uaayed as bedrock. 

Sample Unit Ag Al Au B Ba Be Bi Br Ca Cd Ce Co Cr Cs Cu Eu Fe 
aa icp inaa dcp inaa icp icp inaa icp icp inaa inaa inaa inaa icp inaa inaa 

501-004 nm:z 0.1 moo 0.003 II 1200 oJ 3 1.9 2300 0.6 110 19 Ilo 43.0 3'I 4 65000 
3ill:ffil Dt'.15:Z iU 24600 il.003 ~2 mi ilJ 3 [.9 moo U, 3[ ,:'1 [9il Lil ~ 33ililil 
so3::cm 
31!'7:'.IJ[J 

lit'.15:Z 
Dt'.15:Z 

o.1 
ii.I 

moo 
3(j(j()() 

0.003 
il.ilill 

n 
~ 

1700 
Bil 

0.3 
ilJ 

3 
3 

5.0 
u 

4900 
Uoo 

0.6 
ii.ti 

76 
[9 

B 
52 

,rn 
4'il 

. 1.0 
!il 

ii 
52 

36000 
3sililil 

so1-00s SAPZ o.l moo o.M '-6 100 0.3 3 1.9 1400 0.6 79 g 280 20 69 38000 
S08-006 SAPZ 0.2 14400 0.003 40 210 0.3 3 1.9 ISOO 0.6 92 14 2S0 0.6 86 3SOOO 
S08-008 SAPZ 0.1 11600 o.oos 30 690 0.3 3 1.9 2600 0.6 44 6 160 0.6 62 19000 

m:m: SAfz il.1 R~ il.ilill n ~ii ilJ 3 u 23ilil il.(i 24 ti m il.(i I[ l4ililil 
m-00§ lit'.15:Z ii.I 28Ei! o.ilil3 II 1,0 ilJ 3 1.9 '900 o.ti J(i is i10 0.6 99 45000 
m:1m Dt'.15:Z ii.I ~4ilil il.ilil'7 ~ ,1il ilJ 3 u l2ililil ii.ti ,9 24 [Ill 4.il 41 36000 

Note: All values are ~ported as parts per 11111lion (ppm) unleu othel'Wlle mdicated. 

Appendix 280-1 (continued). 

Sample Unit Ga Hf Hg Ir K La Li Lu Mg Mn Mo Na Nb Ni p Pb 
icp inaa cvaa inaa icp inaa icp inaa icp icp icp icp icp icp icp icp 

501-004 nm:z B I 0.009 0.06 6900 160 47 Io igoo 313 tJ 900 4 lli m 17 
503:ooi l'ii;'.15:Z 8 3 0.011 0.06 3100 11 13 0.3 13300 600 1.3 i300 5 69 850 3 
sos::cm mm:z lo 3 0.006 0.06 1900 32 s oJ S600 313 1.3 1800 i 4<i 1460 3 
507:013 l'im:z Ii I o.oli 0.06 3300 ti 14 0.6 13000 M 1.3 1000 4 133 7io 9 
soR-003 SAPZ 9 3 0.010 0.06 uoo 67 3 0.3 2400 uoo 1.3 600 i 55 313 17 
SOS-006 SAPZ 8 3 0.009 0.06 1100 34 4 0.3 2100 800 1.3 700 I 32 313 12 
SOS-008 SAPZ s 3 0.003 0.06 2200 13 4 0.3 3000 700 1.3 800 I 16 313 9 
511-006 !iAll:Z 4 3 0.003 0.06 :iioo 7 10 oj 3400 M IJ 1400 I ' M 3 
sll-00§ 
l2l:l!ll 

lit'.15:Z 
lll;;lll 

lo 
Ill 

3 
J 

o.oB 
iiiiiii 

0.06 
llll!i 

l300 
~1111 

B 
ll 

ii 
21 

0.3 
~l 

'6500 
I~ 

m 
M 

u 
I l 

1400 
17~ 

3 
! 

91 
37 

630 
~l~ 

4 
ll 

Note: All values are ~ported as part per 1111lbon (ppm) unleu otbel'Wlle indicated. 

Appendix 280-1 (continued). 

Sample Umt Sb Sc Se Sm Sn Sr Ta To Te Th T1 0 v w y Yb Zn Zr inaa nm (g) 
inaa inaa byaa inaa icp icp inaa inaa inaa inaa icp inaa icp inaa icp inaa icp inaa 

sill:oil4 Dt'.15:Z ii.I !ti ii.I 24 IB 4l 4 IB 5 1161! 3 47 3 ,,9 12 919 m 7.9 
5113-ool lir'.15:Z ii.I IR ii.I 4 IB ,3 IB I m ii sil 3 [(i 3 ~ m 9.ti 
3o3:oil3 
31!'7:0D 
soR:oil3 

nm:z 
Dt'.15:Z 
w:z 

iU 
ii.I 
o.t 

9 
[K 
I 

ii.I 
ii.I 
ii.I 

4 
3 

[j 

IB 
IB 
IB 

4<i 
,4 
9 

IB 
IB 
IB 

9 
I 
i 

m,:m 
m 

[ 
ii 

,:'1 
33 
52 

ti 
3 
3 

ti 
,3 
17 

3 
3 
3 

m 
1311 
M 

m 
m 
m 

lil.1 
[ii.ii
K? 

S08-006 SAPZ 0.1 12 0.1 3 12.S 16 12.S 6 313 72 3 3 3 4S 313 8.9 
SOS--008 
m:m: 
311-009 

SAPZ 
sXll:Z 
lit'.15:Z 

0.1 
ii.I 
ii.I 

6 
3 

" 
0.1 
ii.I 
ii.I 

2 

3 

12.S 
IB 
IB 

12 
n 
'9 

12.S 
IB 
IB 

3 
I 
i 

313 
6to ,oo ii 

ii 

33 
14 
55 

3 
3 
3 

2 
2 
I 

3 
3 
3 

39 
sil 
(i1 

313 
m 
m 

7.8 
9.3 
9.9 

~21:1!1~ &EllZ !l:I ~ II~ s 12 ~ 
Note: Ali values are ~ported m paau per 11111l1on (ppm) unless otbe!Wlse noted. 

m 125 s 12~ I ! 7 3 71 m ~3 
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Appendill 280-1. Baudette area bedrock samples, trac:e element and oxide assays. 

e 

icp byaa fade dee icp icp icp icp icp icp ice ice cvaa ice ice ice ice 
502:oix: am oJ 0.3 0.001 15 4S oJ 3.1 70 6 82 10 3 0.003 3S 2 0.6 20 
503-009 af'.15 oJ oJ o.oo3 '19 is oJ l.l ii '19 119 50 9 0.003 17 16 0.6 6'.o 
506-005 am oJ 0.3 0.010 17 79 0.3 lt 7 j§ io4 136 4 0.003 Ii 14 0.6 7.o
soi:ooo 6~15 oJ oJ 0.004 i'1 36 oJ lt 48 12 117 33 8 0.003 ii 5 0.6 lo 
3i!9:oi!i 6~15 i!J 20 0.002 41 16i oJ 3.1 20 i3 143 85 7 0.003 13 12 0.6 3.o 
310:003 6~15 i!J oJ o.ooll 17 214 0.3 3.1 (I) 13 137 98 7 0.003 31 lo 0.6 3.o 
M-004 am oJ 4.0 0.003 44 is4 oJ 3.1 63 is lio 63 14 0.003 3i 34 0.6 lo 
M:OCX: §r:15 0.3 i!J 0.030 17 7 oJ 11.0 i1 73 188 m 0.003 i1 6 0.6 8.0 
514-007 am 0.3 oJ 0.001 16 II 0.3 3.1 17 44 68 93 16 0.003 13 14 0.6 s.o 
513:oo!> §F'.15 oJ 0.3 0.002 19 II 0.3 3.1 3 17 123 86 5 0.003 3 16 0.6 4.0 
516-004 §£15 oJ o.3 0.001 35 509 oJ 3.1 51 24 i41 53 14 0.033 is 31 0.6 lo 
m-ol!i lii;'.15 oJ lo 0.003 81 196 0.3 J.I is 33 367 11!7 0.001 B 44 0.6 J.o 
sl!>-007 li£15 i!J o.7 0.008 31 m i!J ll 98 ii m 447 7 0.003 44 ii 0.6 4.0 
521-013 litl5 0.3 0.3 0.001 41 84 0.3 3.1 83 2' m 64 ii 0.003 42 41 0.6 4.0 
S~l:flH DE.ll 113 113 1111!!I 2l m 113 JI !ill ll 122 ZS I~ 1111113 li ~l llli 311 

Appendill 280-1 (continued). 

sample Omt N1 Pb Rb sb Sc 
ic ic ic 

4 I 
303:000 74 I 0.1 13
soil'.oos 7i I 0.1 10 
soR:oi!9 30 4 ii.I I 
509-ooi I 0.1 4 
510-003 lif'.15 j "i3 0.1 14 
M-i!i!4 §rf> sJ 0.1 Ii 
m:ocx: lim 73 14 0.1 6 ' m:oo, 11£15 2! s 0.2 iii 
313:000 nm 41 I 0.1 s 
516-004 6~15 '16 6 0.1 n 
317:111!> §£15 iB s 99 0.2 4 
sl!>-007 lil!l5 74 4 146 o.1 5 
521-013 13£15 loo 4 23 0.1 4 
~1:0lli ~E.12 2B I Hl 111 I~ 
ote:I va ua are reported in parta per ml on (ppm) unless ot6erwiae md1cat . 

Se 
xrf 

0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
o.ll 
0.6 
llli 

sn 

IB 
IB 
12.S 
tH 
tH 
tH 
tH 
12.5 
IH 
ii.s 
li.s 
12 S 

sr 

ss 
32 
u 

iiis 
4S 
12 
18 
4i 
16 
iii 

ill 
49 
23 

2111 

Ta 

ic 
0. 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
o.ll 
0.6 
llli 

Te 
ic 

6.3 
6J 
6.3 
6.3 
6.3 
6.3 
6J 
6J 
u 
6.3 
~3 
6'.3 
6.3 
lil 

V 

39 
tis 
is 

1os 
si 

115 
43 

m 
56 

Iii 
rn; 
104 
63 

Ill!! 

w 

6.3 
6J 
6J 
6.3 
6J 
6.3 
6.3 
6J 
6J 
6.3 
llJ 
6.3 
6.3 
lil 

y 
ic 

16 
8 
s 
s 

19 
9 
6 

13 
3 
9 
7 
8 
6 
Ii 

Zn 
ic 

56 
ii 
86 
98 

l!>o 
m 
30 
84 
'7o 
49 
79 

122 

Zr 

14 
6 

14 ' 9 
it 
8 
Ii 
14 
lo 
12 
H 

60 
74 
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Appendix 280-1 (000tinued). 

Sample Omt s102 1io2 A1263 Fe203 Mno Mg<> cao Na20 K20 P203 tot Total F cr Ta Pd Pi Au s 

502-006 
503:oi)ij 
S06-00S 

lilm 
liEI> 
lim 

j!!:l
ilio 
55.0 
s:u 

i!!:t
0J8 
o.73 
o.i3 

I!!:'19.00 
1li:li 
ii.ilo 

j!!:t
ld 
7.92 

I0.3ii 

pct 
0.03 
0.12 
0.26 

pct
0.31 
291 
4.06 

I!!:'241 
Hl 
8.33 

pct
7.24 
4.14 
211 

pct 
ri1 
1.01 
o.d 

pct 
Us 
oJ3 
o.w 

pct
T.33 

8.11 
3.97 

pct 
99.iJ 
99.49 

100.13 

si 
128 
272 
255 

lll'f 
94 

217 
117 

i9r.9 
1.9 
1.9 

fade 
O:ooi 
0.001 
0:017 

fade 
0.003 
O:ooJ 
0:013 

fade total 
0.001 0.001 
0.005 0.001 
0.010 O:o7o 

3iii::oii 
sli!J:002 
510-003 
512-004 
513-006 

em 
lilm 
lirl> 
fir:15 
litl5 

ffi.l 
4'1.9 
3U 
ill& 
JU 

0.35 
li.12 
1.04 
0.63 
0.26 

14.3ii 
13.90 
is.oo 
17.lili 
~ 

U2 
IO.iii 
1l7o 
7.01 

Jli.40 

0.03 
0.17 
oJi 
0.10 
o.37 

[94 
7.37 
J:o3 
Iiis 
Io3 

IE 
II.iii 
7.3ii 
I:19 
6'.oo 

3.15 
27J 
4.56 
4.38 
1.21 

288 
o.74 
1.00 
Ii4 
o.li7 

0.13 
Uli 
[40 
Uo 
o.Jli 

235 
1.43 
[14 
i.66 

11.71 

ioo.os 
100:16 
99.'1'1 

loo.I& 
98.20 

m 
465 
m 
670 
125 

139 
91 

134 
450 
137 

1.9 
1.9 
u 
1.9 
1.9 

0.002 
0.001 
0.001 
[ooJ 
O:ooi 

li.ooJ 
[ooJ 
o.ooJ 
[003 
0.008 

0.004 0.001 
0:002 li.21J 
o.ooio.m 
li.liliJ 0.113 
li.liJli 17.16 

314--007 fiffi 3U 1.71 1Iio ii.ii o.21 5.07 liil 6.92 0.07 Uli J:91 loo.iii 217 119 1.9 0:001 li.ooJ 0.001 O:llil 
313:oi)iJ liffi 33.J [61 14.10 10.Jo 0.17 
316-004 fiffi 63.0 o.37 iUo g:73 itili 
m:«n9 fiffi :B.O o.17 iIJli U.3ii O:li 
319-007 liJ'.15 3U 0:36 14.Jli g:153 0:10 
321-oU BED 54.8 Ui 19.20 1.10 iioil 
ijl=illi, !Ell I I S r:i1= tflJ.2 o!tote:l va I/IJ/l are™ in pans perlOD 4 0 erne ln3fcat 

6.56 
rm 

iUi 
:t.H 
di 
iii 

7.93 
3:6' 
6'.21 
l:ti 
il:36 
l1lj 

!96 
!73 
ros 
J:13 
dU 
I ~I 

o.3ii 
253 
247 
!311 
3.33 
!22 

0:19 
0.24 
[U 
1m 
Ui 
IUj 

1.54 
1.32 
I~ 
1.31 
do 
HI 

100.li 
100.51 
99.19 

iliil:34 
§Ui 

IIID.21 

131 
468 
710 
737 
413 
Zit 

191 
316 

'''173 
IA 
2:ID 

1.9 
u 
3:li 
u 

10.0 
u 

o.olli 
o.liliJ 
o.oos 
0:616 
0:001 
g.g 

[i!(jlj 
o:ooJ 
O:liliJ 
0.006 
o.liliJ 
Dllij 

um o.oR 
0.001 li.Jio 
o.ooJ o:m 
O:ool 0.024 
0:001 o.oi4 
&am ga~a 
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Appendix 280-J. Baudette area sample component weights and percents rcponcd by contract laboratory. 

Column abbreviations and data key 

Stratigraphic units 
KT= 
KG= 
RT= 
RS• 
RO= 
RL = 
WT= 
ws = 
OT= 
OS= 
00 • 
OL• 
ASAP• 
SAP'"' 

Other abbreviations 
ODM• 
kg= 
g= 
wt.= 
nmHMC = 
ltHMC = 
magHMC = 
sol.= 
wt%= 

Notes: 

Koochiching till 
Koochiching gravel 
Rainy till 
Rainy sand 
Rainy gravel 
Rainy Jake sediment 
Wmnipeg till 
Winnipeg sand 
Old Rainy till 
Old Rainy sand 
Old Rainy gravel 
Old Rainy Jake sediment 
reworked saprolite 
saprolite 

Overburden Drilling Management Laboratories 
kilogram 
gram 
weight 
nonmagnetic ( + 3.3 specific gravity) heavy 
light (-3.3 specific gravity) heavy mineral 
magnetic heavy mineral concentrate 
soluble 
weight percent 

"Matrix as % of sample" column = (total sample wt. - + lOmcsh wt.) / (total sample wt.) 

Weak acid soluble ponion is that portion of the -63um fraction soluble in 10% HQ. 

Weak acid soluble percents arc measured on separate splits of core sampled identically to other assayed samples. 

% sand-silt~lay by Bondar-Clegg on sample split used for silt/clay analysis. 

J-1 



Appendi,i 280.J. Baudette area sample and subsample weights and percents reported by contract laboratory. 

Matrill 
ODM wt, +IOmesb ltHMC nmHMC magHMC u % of Weak acid Acid sol. Acid sol. Acid sol. 

RT 13 
RT 13 
RT !I 
RT 8 
ASAP I 
SAP 0 

II 
7 
I 

506-002 5!I 
506-003 !IS 
506-004 !I!> 

I I 
507-002 RT !I.I 405 218 2!I 7 96 48 43 !I 14 2.0 1.0 1.2 
507-003 RL 8.0 358 221 48 4 96 44 46 10 24 4.7 1.7 1.7 
507.()()4 
507-00S 

OT 
OT 

!1.0 
7.8 

!174 
1!168 

202 
201 

134 
131 

7 
4 

90 
80 

77 
as 

I!> 
13 

4 
3 

12 
16 

I.S 
I.!> 

o.s 
0.6 

1.7 
2.6 

507.()()6 
507.()()7 
507-008 

OT 
OS 
OT 

8.4 
10.!I 
8.!I 

1671 
2510 
1313 

246 
316 
173 

116 
10!> 

!18 

3 
6 
7 

83 
7S 
87 

7!I 
as 
76 

17 
12 
I!> 

4 
3 
s 

IS 
18 
14 

1.8 
I.!> 
1.4 

0.6 
0.6 
0,6 

2.S 
2.S 
2.0 

507.()()!I 
507-010 

OS 
OT 

11.0 
!1.8 

201 
!120 

245 
185 

160 
68 

s 
4 

!18 
!12 

!II 
68 

7 
22 

2 
10 

18 
2S 

1.8 
1.4 

0.8 
0.7 

2.6 
2.!I 

507-011 OL 7.8 46 22!1 23 I 100 22 SI 27 21 1.3 0.!I 2.6 
507-012 SAP 7.S 10!> 281 78 I !I!> 64 27 !I IS o.s 0.6 3.3 

I 
2 

513-002 WT 660 302 27 3 !13 S4 37 !I 31 
513-003 WT 368 205 44 3 96 66 28 6 27 
SI 3.()()4 WT !144 • 112 S3 3 !II 5S 38 7 26 

J-2 



Appendix 280-J. Baudette area sample and subsample weights and percents reported by contract laboratory. 

Matrix 

ODM wt. +IOmesh ltHMC nmHMC magHMC as ¾or Weak acid Acid aol. Acid sol. Acid sol. 

13 18 IS 2.3 1.0 1.2 
514-003 14 21 14 2.4 1.1 1.2 
514-004 3 8 22 3.6 1.3 2.9 
Sl4-00S 11 21 19 3.1 1.2 2.1 

0 39 33 0.6 2.2 10.7 

SIS-002 
SIS-003 
SIS--004 
SIS-OOS 
SIS-006 
SIS-007 

47 
S2 
33 
27 
2S 
29 
47 

4 
9 
s 
s 
6 
s 
s 

10 

I 
22 
17 
24 
22 
27 
2S 
20 

4 
2 
s 
s 
6 
6 
s 

I 
IS 
IS 
19 
20 
23 
23 
6 

I. 
2.3 
2.8 
3.6 
4.0 
S.l 
S.2 
0.1 

0. 
1.0 
I.I 
1.3 
1.4 
1.7 
1.6 
0.2 

1.1 
2.2 
1.3 
1.4 
1.7 
1.9 
1.9 
2.4 

516-002 11.9 
9.1 

I 
17 
17 

6 
6 

6 
s 
3 

30 
30 

.4 
1.0 
6.9 

2.1 
2.6 

I. 
l.S 
1.8 

517-002 
517-003 
517--004 
Sl7-00S 
517-006 
517-007 
517-008 
517-009 
Sl7-010 
517-011 
517-012 
517-013 
517-014 
Sl7-0IS 
Sl7-016 
Sl7-017 

RT 
WT 
WT 
WT 
WT 
WT 
WT 
WT 
WT 
OT 
OT 
OT 
OT 
OT 
OT 
OT 
OT 

I. 
12.0 
10.6 
10.0 
9.4 

10.8 
9.0 

10.S 
9.9 
8.4 
9.6 
9.4 

10.7 
10.2 
12.3 
9.0 
8.6 
7.7 

12Sl 
1042 
68S 
441 
660 
S41 
822 
902 
SIS 

111S 
1443 
1574 
1092 
1279 
1338 
1628 
1157 

101 
93 
6S 

190 
108 
93 

280 
94 

20S 
370 
277 
106 
289 
133 
281 
126 
426 

20 
8 

10 
3 

12 
11 
II 
17 
9 

2S 
29 
21 
30 
2S 
27 
22 
2S 

10 
12 
1 
s 
2 
s 
s 
s 
s 
2 
s 
s 
6 
6 
s 
6 
6 
s 

87 
90 
93 
96 
93 
9S 
92 
91 
92 
89 
86 
14 
89 
87 
14 
14 
88 

7S 
S6 
S4 
34 
32 
37 
62 
S7 
4S 
72 
73 
74 
80 
74 
78 
13 
74 

21 
3S 
3S 
SI 
ss 
SI 
30 
32 
38 
22 
21 
21 
16 
21 
18 
13 
21 

3 
4 
9 

10 
IS 
13 
12 
8 

11 
17 
6 
6 
s 
4 
s 
4 
3 
s 

I 
19 
8 

39 
36 
34 
36 
30 
32 
31 
24 
24 
23 
22 
24 
22 
24 
23 

3. 
4.1 
0.9 
9.8 
9.0 
7.8 
8.S 
6.6 
1.0 
6.8 
S.2 
S.l 
s.o 
4.6 
s.o 
4.7 
S.3 
4.4 

1.4 
1.4 
o.s 
2.3 
2.2 
2.2 
2.3 
2.1 
2.2 
2.1 
1.7 
1.6 
1.6 
l.S 
1.6 
1.6 
1.7 
1.6 

.0 
1.2 
1.1 
1.7 
l.S 
1.3 
1.6 
1.7 
1.7 
1.7 
1.6 
1.6 
1.7 
l.S 
4.7 
1.8 
1.7 
2.0 

8.0 
9.4 
9.4 
8.S 
8.6 
8.7 
9.9 

636 
4 

113S 
6Sl 
791 
S47 
644 

199 
222 
196 
208 

S2 
22S 

94 

14 
26 
16 
16 
18 
41 
46 

4 
3 
I 
I 
I 
2 
2 

94 
100 
89 
93 
92 
94 
94 

49 
39 
ss 
46 
37 
S3 
S2 

9 
4 
9 

11 
17 
12 
13 

4.9 
3.8 

12.6 
11.6 
8.3 
1.0 
6.0 

1.6 
1.4 
4.4 
3.8 
2.6 
1.6 
l.S 

6 
7 
7 
3 
s 
6 

520-002 
520-003 
520-004 
S20-00S 

RT 
RT 
WT 
OT 

9.3 
8.S 
8.1 

10.0 

713 
1369 
1669 
1473 

469 
356 
244 
168 

33 
21 
24 
so 

11 
16 
9 

10 
s 

93 
87 
83 
as 

78 
70 
74 
83 

19 
2S 
21 

• 14 

3 
4 
s 
3 

IS 
27 
31 
22 

2.9 
6.0 
7.1 
4.4 

I.I 
2.1 
2.4 
l.S 

1.2 
l.S 
l.S 
1.9 
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Appendil. 280-J. Baudette area sample and subsample weights and pen:ents reported by contract laboratory. 

Matm 

ODM wt. +!Omesb ltHMC nmHMC magHMC as ¾of Weak acid Acid sol. Acid sol. Acid sol. 

520-007 
520-008 
520-009 
520-010 
520-011 
520-012 
520-013 
520-014 
520-015 
520-016 
520-017 

OT 
OT 
OT 
OT 
OT 
OT 
OT 
OT 
OS 
SAP 
SAP 

9.6 
8.2 
8.8 

10.9 
1.9 
9.2 
9.6 
9.2 
1.9 
9.5 

10.3 

1128 
1260 
1219 
1223 
952 

1087 
1041 
1242 
434 
323 
213 

106 
223 
373 
310 
315 
138 
157 
224 
336 
298 

24 

29 
21 
23 
24 
22 
10 
14 
5 

121 
45 
22 

5 
4 

23 
4 
4 
6 
6 

11 
6 
I 
0 

89 
87 
88 
88 
90 
89 
90 
88 
96 
91 
98 

64 
61 
64 
65 
63 
70 
78 
64 
93 
11 
6 

27 
31 
29 
28 
29 
26 
18 
29 
6 

83 
91 

9 
8 
7 
6 
8 
4 
4 
7 
I 
7 
3 

23 
27 
27 
27 
2S 
26 
26 
32 
16 
5 
4 

4.8 
5.0 
5.0 
5.1 
5.8 
6.6 
5.9 
1.5 
1.8 
0.1 
0.1 

1.6 
1.8 
1.8 
1.8 
21 
20 
1.2 
21 
0.6 
0.1 
0.0 

1.9 
1.3 
1.7 
I.S 
1.8 
1.0 
I.I 
1.2 
3.0 
I.I 
0.7 

I 
521-002 
521-003 
521--004 
521-005 
521.()()6 
521-007 
521--008 
521-000 
521-010 
521-011 
521-012 

RT 
WT 
OT 
WT 
WT 
00 
00 
00 
OS 
OS 
SAP 

I. 
9.1 

12.2 
10.1 
9.6 
9.4 
9.8 
9.6 
9.6 
8.7 
8.9 
8.5 

814 
744 

1502 
758 
594 

6664 
5822 
5128 
675 
766 

1227 

114 
127 
290 
130 
171 
295 
ISO 
199 
352 
82 

131 

17 
19 
34 
6 

14 
23 
36 
31 

137 
145 
102 

I 
6 
4 
5 
2 
2 
I 
2 
I 
I 
0 
0 

92 
93 
85 
92 
94 
33 
42 
49 
93 
92 
88 

66 
61 
67 
41 
35 
88 
88 
88 
90 
86 
65 

28 
25 
26 
39 
52 
10 
11 
II 
9 

12 
30 

6 
14 
7 

20 
12 
2 
2 
2 
I 
2 
5 

31 
30 
26 
44 
47 
26 
20 
18 
16 
17 
19 

4. 
6.0 
6.3 
5.8 

10.3 
10.6 
4.6 
26 
24 
1.8 
1.1 
0.7 

I. 
1.8 
1.8 
1.4 
26 
3.1 
3.2 
0.8 
0.8 
0.5 
0.7 
1.4 

1.0 
I. I 
1.5 
I.S 
1.5 
1.2 
25 
3.2 
3.1 
28 
3.0 
3.5 
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Appendix 280-K. Physical properties of Baudette area samples. 

Column abbreviations and data key 

Stratjgraphjc unjts 

KT 
KG 
RT 
RS 
RG 
RL 
wr 
WS 
OT 
OS 
0G 
OL 
ASAP 
SAP 
SAPZ 
BEDZ 
BED 

Other abbreviatjons 

susc. 
(cgs) 
Ox. 
ox 
un 
dens. 

=Koochiching till 
=Koochiching gravel 
=Rainy till 
=Rainy sand 
=Rainy gravel 
=Rainy lake sediment 
=Winnipeg till 
=Winnipeg sand 
=Old Rainy till 
=Old Rainy sand 
=Old Rainy gravel 
=Old Rainy lake sediment 
=reworked saprolite 
=saprolite 
=saprolite (trace clement analysis) 
=bedrock (trace clement analysis) 
=bedrock 

= (null), property not measured 
=magnetic susceptibility 
=centimeter/grams/second 
=oxidation 
=oxidized 
=unoxidized 
=density 

K-1 



Appendix 280-K. Physical properties of Baudette area samples. 

ean 
Munsell susc. Ox. compact- Bulle. 

Sarn::9be 
sot 1 
501-002 

Unit 
RT 
SAP 

color s G 1/l 
S GY 6'1 

!c11sl
9 
I 

state 
un 

ness 
4 

eH 

8.4 

dens. 
1.9 
1.8 

501-003 SAP S GY 6'1 I S.1 1.8 
501-004 BEDZ S G 111 0 1.S 1.7 
502-001 RT sGY sit 29 un 3 
502-002 RT SOY Sil 46 un 3 
502-003 RT S GY Sil so un 3 
502-004 RS S Y 6'1 so un 
502-005 OL S GY Sil 58 un 
502-006 BED 125 
503-001 RT 5GY sil 19 un 3 
503-002 RT S GY Sil 14 un 3 
503-003 RT S GY Sil 16 un 3 
503-004 RT S GY Sil IS un 3 
503-005 RT S GY Sil 10 un 3 
S0J-006 ASAP S Y 8/1 I 
503-007 SAP S G 8/1 l 8.7 1.8 
503--008 BEDZ S G 711 I 9.4 20 
503-00} 
sM-001 

BED 
RT 

S G 711 sdV 91 
2 

13 un 2 
S0S-002 OT S O SIi IS un I 
S0S-003 OT S O SIi 12 un I 
S0S-004 SAP S O 411 3 8.6 1.9 
505-005 
506-001 

BEDZ
Rt sGV 5Jl 

13 
36 un 3 

8.2 20 

506-002 RT S GY Sil 36 un 4 21 
506-003 SAP SOY 411 29 9.7 I.S 
506-004 SAP IOOY S/2 21 9.4 1.7 
506-005 BED 88 28 
507-001 
507-002 

RT 
RT 

3 VS/1 
S Y Sil 

6 
6 

un 
un 

2 
3 

507-003 RL SOY 6'1 s un 3 
507-004 OT I0YR 6'3 10 OJI 3 
507-005 OT S YR 6'3 12 OJI 3 
507-006 OT S Y Sil 9 un 3 
507-007 OS S Y Sil 11 un 
507--008 OT S Y Sil 11 un 
507-00} OS S Y Sil 20 un 
507-010 OT S Y Sil 24 un s 
507-011 OL SOY 6'3 23 un 
507-012 SAP SOY 312 18 8.9 -1.1 
507-013 
508-001 

BEDZ 
RT sGY Sil 

19 
12 un 3 

8.8 1.9 

508-002 RT SOY Sil 24 un 3 
508-003 RT SOY Sil 35 un 4 
508-004 SAP S G6'1 8 8.3 1.7 
508-005 SAPZ S G6'1 6 8.8 1.8 
508-006 SAPZ S BG 7/2 12 
508-007 SAP S O 6'1 12 9.2 1.9 
508--008 SAPZ S O S/2 17 8.9 1.9 
508-00} 
509-001 

BED 
RT s oV sJl 

16 
16 un 3 

24 

~09-002 OED 2'Hli 
316-ool RT 5GY 3JI 23 un 3 
510-002 RT S GY Sil 25 un 3 
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Appendix 280-K. Physical properties of Baudette area samples. 

ean 

Munsell susc. Ox. compact- Bulk 

Sam§Ae Unit color (c9s) state ness eH dens.srn: 3 D~t5 2 r 
stt=oot RT soV sli 20 un 3 
Sll-002 RT S GY Sil 18 un 3 
Sll-003 RT I0Y6'1 IS un 3 
Sll-004 wr 5 Y Sil 12 un 4 1.9 
Sll-005 wr IOGY 6'1 8 un 4 
Sll-006 SAPZ S G 6'1 2 9.0 
Sll-001 wt sVk si2 3 Oll 5 
512-002 wr I0YR &2 I Oll 4 
512-003 wr I0YR 6'2 0 Oll 4 8.8 20 
512-004 BED 23 8.S 
m:001 RT 3GY&'i 4 un 4 
513-002 wr S Y S/2 s Oll 4 
513-003 wr I0YR S/2 s Oll 4 
513-004 wr I0YR S/2 6 Oll 4 20 
513-005 SAP S G 6'1 s 8.S 1.8 
513-006 BED 339 28 
m:001 Rf loVM 13 un 4 
514-002 RT S Y S/2 16 un 4 
514-003 RT I0YR S/2 10 un 4 
514-004 RO I0YR S/2 7 un 
514-005 OS 7 Y 6'1 s un 
Sl'--006 SAP IOGY 3/2 4 1.9 1.9 
514-007 BED 2127 25 
m:001 RT 3dV 6'I II un 3 
SIS-002 RT S GY 6'1 II un 3 
SIS-003 RT SOY 6'1 6 un 3 
515-004 OT 10 Y Sil 6 un 4 
515-005 OT IO Y Sil 7 un 4 
SIS-006 OT S G SIi 7 un 4 21 
SIS-001 OT S G SIi 7 un 4 
SIS-008 OT S O Sil 9 un 4 
515-009 BED 62 
5(6:001 RT 3 y 371 IS un 4 
516-002 KT S Y Sil 17 un 4 
516-003 KO S Y Sil 18 un 
516-004 BED 38 
517-001 RT 3 V411 20 un i 
517-002 RT S Y Sil 19 un 4 
517-003 wr S Y Sil 16 un s 
517-004 wr S Y Sil 18 un 5 
517-005 wr 3 Y 412 18 Oll 4 
517-006 wr 3 Y 412 22 un 4 
517-007 wr 3 Y 412 22 un 4 
517-008 wr S Y 412 18 un 4 
517-009 wr 3 Y 411 IS un s 
517-010 wr S Y 4/1 12 un s 
517-0ll OT S Y Sil 12 un 3 
517-012 OT S Y Sil IS un 3 
517-013 OT S Y Sil 12 un 3 
517-014 OT S Y Sil 10 un 3 
517-0IS OT S Y Sil 12 un 3 
517-016 OT S Y Sil II un 3 
517-017 OT 5 Y Sil 9 un 3 
517-018 OT 5 Y SIi 10 un 3 
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Appendix 280-K. Physical properties of Baudette area samples. 

ean 

Munsell susc. Ox. compact- Bulk 

Sam-:§!e Unit color (cfs} state ness l!H dens. 
~m 1is Ul:'.ti ,

518-001 RT 3GYM l3 un 3 
518-002 RT 5 Y 511 9 un 4 
518-003 WS 6 GY 411 25 un 
518-004 WT 5 Y 3/2 23 un 4 
518-005 WT 5 Y 3/2 22 un 4 
5)8-006 WT 3 Y 3/1 21 un 5 
518-007 WT I0YR 412 21 Oll 4 
518-008 WT I0YR 412 23 Oll 4 
5)8-0()I) BEDZ 5 G 611 9 1.9 
519-001 RT 10 Y 611 9 un 3 
5)9-002 RT 10 Y 611 7 un 4 
5)9-003 WT 10 Y 611 9 un 4 
519-004 WT 5 Y 3/2 9. un 5 
519-005 WT 3 Y 3/2 10 un 4 
519-006 WT I0YR 3/3 7 un 4 
519-007 BED 1302 
52().()()l RT 3oV 6'i 17 un 3 
520-002 RT 3 GY 611 18 un 3 
520-003 RT 3 GY 611 14 un 3 
520-004 WT 3 GY 511 18 un 3 
520-005 OT 3 GY 511 8 un 3 
520-006 OT 3 GY 511 7 un 4 
520-007 OT 3 GY 511 7 un 5 
520-008 OT 3 GY 511 8 un 5 
520-009 OT 3 GY 511 7 un 5 
520-010 OT 3 GY 511 7 un 5 
520-011 OT 3 GY 511 7 un 5 
520-012 OT 10 Y 511 9 un 4 
520-013 OT 7 Y 411 5 un 3 
520-014 OT 5 Y 511 7 un 5 2.0 
520-015 OS 5 Y 5/1 4 un 8.0 1.6 
520-016 SAP 5 GY 8/1 I 8.3 2.3 
520-017 SAP 5 OY 8/1 0 8.3 2.0 
521-001 RT soV 611 24 un 3 
521-002 RT 5 Y 511 26 un 3 
521-003 WT 3 Y 411 7 un 4 
521-004 OT 10 Y 511 24 un 4 
521-005 WT 5 Y 3/1 19 un 4 
521-006 WT 5 Y 511 23 un 3 
521-007 00 5 Y 511 29 un 
521-008 00 5 Y 511 36 un 
521-0()I) 00 5 Y 511 29 un 
521-010 OS 5 Y 511 0 un 
521-011 OS 5 Y 511 0 un 3 
521-012 SAP 10 R 3/4 I 9.0 1.9 
521-013 BED 0 
521-014 BED 0 
521-015 BEDZ 0 
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Appendix 280-L. Mineralogy of nonmagnetic heavy mineral concentrate fraction from till and saprolite samples in the Baudette area. 

Colwnn abbreviations and data key 

Stratjgraphjc units 

KT 
RT 
WT 
OT 
ASAP 
SAP 

Other abbreviations 
ct. 
T 
morph. 
w/ 

momhoJogy
fr 
a 
s 
e 

size 
s 
m 
I 
vi 

~ 
C 

p 
I 

ro 
b 

=Koochiching till 
=Rainy till 
=Winnipeg till 
=Old Rainy till 
=reworked saprolite 
=saprolite 

=count 
=trace,< 1% 
=morphology 
=with 
=(null) not present in sample 

=frosted rounded 
=anhcdral 
=subhedral 
=euhedral 

=small, < .Imm 
=medium, .Imm - .Smm 
=large, >.Smm - Imm 
=very large, > Imm - 2mm 

=clear 
=pink 
=lavender 
=light brown 
=red-orange 
=brown 
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Appendix 280-L. Mineralogy of nonmagnetic heavy mineral concentrate fraction from till and saprolite samples in the Baudette area. 

Scheelite grain Pyrite Pyrite morph. Pyrite Man:asite Man:asite size Zircon Zircon Zircon Zircon color Sphene (%) Sphene Sphene 
Sample Unit CL (%) size (¾) (%) morph. size morph. lli7.e 

50(-00( 
S0l-002 

Rt 
SAP 

60 
so 

a-1 
a-e 

s-1 
s-1 

T s-m 30 
35 

fr-e 
fr-e 

a 
I 

c,p,I 
c,p,l,t 

5 
10 

•·• 
I 

a-m 
I 

501-003 
502-002 
3M-002 
503-00S 
503-006 
S03-007 
sos-Mt 
505-002 
SOS-003 
50S-004 
506-002 
506-004 
507-002 
507-003 
507-012 
508-003 

SAP 
RT 
R1 
RT 
ASAP 
SAP 
Rt 
RT 
RT 
SAP 
Rt 
SAP 
Rt 
RL 
SAP 
R1 

2 
I 
I 
1 
3 

3 

so 
30 
35 
70 
30 

60 
80 
70 
85 
90 
2S 
30 
75 
10 
60 

a-e 
a-e 
a-s 
a-a 
a-a 

a-e 

•·•
•·• 
a-s 
a-s 
a-s 
a-s 
a-e 
a-s 
a-s 

s-1 
s-1 
s-1 
s-1 
s-1 

s-1 
s-1 
s-1 
s-1 
s-1 
s-1 
s-1 
s-1 
s-1 
I 

T 
1 

i 
T 
T 
T 
T 

1 
T 
T 

m-1 

m-1 
I 
I 
I 

45 
30 
25 
5 

4S 
99 
30 
15 
25 
10 
5 

70 
40 
20 
85 
30 

fr-e 
fr-e 
fr-e 
a-e 
fr-e 

•-• 
lr-e 
a-e 
a-e 
fr-e 
lr-e 
a-s 
lr-e 
fr-e 
fr-e 
a-s 

I 

s-1 
a-I 
I 

I 

s-m 
a-m 

•
• 
s 
s 

• 
s 

s 

c,l 
l,c,p,t 
c,p,l,t 

c,ro,t,p 
c,p,l 
c,l,p 
c,l,p,t 

c,l,p,t,r 
c,p,l,t 
c,l,p 
p,c,I 
c,p,l 
p,c,l,t 
c,l,p 
c,p 
p,c,I 

T 
35 
20 
10 
20 
T 
I 
I 
I 
T 
r 
T 

25 
2 
T 
5 

I 

a-e 
a-a 

•·•
a-1 
a-s 
a-a 
a-s 
a-s 

•-•
• 
a 

a-s 
a-s 
a-s 
a-s 

I 

a-I 
a-I 

a-m 
I 

I 

• 
I 

a-I 

I 

a-m 
a-I 
• 
s 

SOS-004 SAP 65 a-e s-1 T 30 a-e s c,p,l,t 2 a-s 
508-007 SAP T a-s s-1 99 e-a s-m c,l,t T e-a I 

51»-Mi 
316-002 
m-002 

kl 
Rt 
RT 

2 
3 

5 
35 
50 

a-s 
a-s 
a-s 

s-1 
s-1 
s-1 

t 
T 
T 

s-m 
I 

65 
50 
45 

lr-e 
fr-e 
a-e 

c,l,p 
c,l,p,t 
c,l,p,r 

25 
lo 
T 

a-a 
a-s 
a-s 

s-1 
s-m 
s-1 

511-004 wr 80 a-e s-1 T m-1 15 fr-e c,p,t,1 5 a-a a-I 
511-00S 
5(2-00( 
s12-002 
S12-003 
m-001 
513-005 
Sl4-00I 
514-006 
515--008 
316-obl 

wr 
wt 
wr 
wr 
RT 
SAP 
RT 
SAP 
ot 
kt 

2 
1 

3 
I 

90 
90 
95 
!IS 
50 
99 
35 
20 
40 
70 

a-e 
a-e 
a-e 
a-a 
a-e 
a-e 

•-•
•·• 
a-e 
a-e 

s-1 
s-1 
s-1 
s-1 
s-1 
s-1 
s-1 
s-1 
I 

s-1 

T 
T 
T 
T 
T 
T 
T 

T 

a-1 
I 
I 

s-1 
I 
I 
I 

5 
5 
1 

25 
T 

2S 
7S 
50 
20 

a-e 
a-e 
a-e 
a-s 
lr-e 
fr-e 
a-e 
a-e 
fr-e 
a-e 

1-m 

•••
• 
a 

•• 
I 

I 

p.c,l,t,r 
c,p 
c,l,p 
c,p,t 
p,l,t,c 

c,p 
c,p,I 
c,p 
l,p,c 

c,p,ro 

T 
T 
T 
T 
s 
T 

3S 
T 
T 
s 

I 

s 

• 
a-s 

•·• 
I 

a-s 

•·• 
I 

s 

I 

I 

I 

I 

a-m 
I 
I 

I 

Sl6-002 
m-002 

KT 
Rt 

I 60 
6S 

a-e 
a-e 

s-1 
s-1 

T 
T 

a-I 
I 

3S 
30 

a-e 
a-e 

I 

w 
c,p,l 

l,p,c,t 
1 
2 

I 

a-s 
I 

I 

517-003 
517-004 
Sl7-006 
517-010 
517-011 
517-017 
Sl7-018 
318..()()4 
518-005 
518-006 
s(§-004 
520-007 
S:»-008 
520-011 

wr 
wr 
wr 
wr 
OT 
OT 
OT 
W1 
wr 
wr 
wt 
of 
OT 
OT 

2 
2 
3 

2 
2 

90 
75 
75 
98 
90 
60 
BS 
99 
!IS 
98 
90 
75 
60 
80 

a-e 
a-a 
a-e 
a-e 

•·• 
a-e 
a-e 

•·• 
a-e 
a-e 
a-e 
a-e 
a-e 
a-e 

s-1 
s-1 
s-1 
s-1 
•-1 
••I 
vi .., 
••I 
s-1 
s-1 
s-1 
a-I 
s-1 

T 

T 
T 
T 
T 

T 
T 
T 
1 
T 
T 
T 

•-1 

a-I 
a-I 
■•I 

I 

1-l 
•-I 
••I 
I 

m-1 
m-1 
I 

5 
20 
20 
T 
5 

35 
10 
T 
I 
T 
s 

20 
3S 
15 

a-e 
a-e 
fr-e 
a-e 
a-e 
fr-e 
fr-e 
fr-a 
fr-e 
fr-e 
a-e 
a-e 
fr-e 
fr-e 

I 

• 
I 

• 
■-1 

••m 
s 
I 
I 

a-m 
1-m 

I 
1-m 

a 

c,p,l 
c,t 

p,c,l 
c,p,l 
p,c,t 
c,p,l 

ro,p,c,l 
l,p,t 
c,p,I 

c,p,b,ro 
p,c,r,I 

p,1 
c,p,ro,l 

p,c,l 

2 
2 
l 
T 
I 
2 
I 
T 
T 
T 
t 

•·• 
I 

•·••·••·•
•·• 
•·• 
I 

•·••·• 
I 

I 

I 

I 

I 
I 
I 
I 

I 
I 

I 
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Appendix 280-L. Mineralogy of nonmagnetic heavy mineral concentrate fraction from till and saprolite samples in the Baudette area. 

Scheelite grain Pyrite Pyrite morph. Pyrite Marcasite Marcasite size Zircon Zircon Zircon Zircon color Sphene (¾) Sphene Sphene 

Sample Unit ct. (%) size (%) (%) morph. size morph. size 

520-016 SAP 1s a-s s-1 T s-1 20 a-e s-m c,p,I T s S 

S20-017 SAP 20 s S 10 a-e a-m c,t T I •s21-bo4 wt 3 As a-e s-1 T I lo lr-e S p,l,c,ro s a-s I 

S21-00S OT 9S a-s s-1 T s-1 2 fr-e I c,p,t T s-e a-m 
S21-006 wr 98 a-1 s-1 T s-1 I fr-e I c,p,I T I •
S21-0II OT (JO a-s s-1 T s-1 30 fr-e a-m c,p,I T I I 

S21-012 SAP 2S •-• s-1 70 fr-e a-m c,p T I • 
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Appendix 280-L. Mineralogy of nonmagnetic heavy mineral concentrate fraction from till and saprolite samples in the Baudette area. 

oc 
Rutile Rutile Rutile Kyanite Kyanite Kyanite Kyanite Frag. 

Sample Unit (%) morph. size (%) morph. size color (%) Other 

501-001 RT t a-s s 1 s s-m clear 1 I corundum 
SOl--002 SAP T 
S0l--003 SAP T 
502-002 
503-002 
S03--00S 

R1 
RT 
RT 

i 
T 

s 
s 

• 
t 
t 
T 

s 
s-m 

s 

clear 
clear 
clear 

t 
t 
T 

3chalcopynte 
I anenopynte 

S03--006 ASAP T a s T clear 
S03-007 SAP T 
5os-001 RT t s clear t 2molyb&mte 
S0S--002 RT T s I clear T 
S0S--003 RT T s s T s-m clear T I limonite on pyrite 
SOS--004 
5otoo2 

SAP 
RT I s 

T 
t s 

I clear 
clear 

T 2 pyrite w/ quartz 

506-004 SAP T 
507-002 RT t s-m clear t 
507--003 
501-012 

RL 
SAP 

T 
T 

I 

s-e 
s T s clear T 

T 
I corundum, I small gold llalr.e 
4 corundum 

5o1W 
508--004 
508-007 

RT 
SAP 
SAP T 

t 
T 

s-e 
s 

s 
s 

clear 
clear 

t 

T 

I pyrite w/quartz 
I pyrite w/quartz, I globular Cu 
10 1alena 

sM-00I RT I corundum, pyntc, wlquartz 
s-e 
e s-m 

Sll--004 
SI 1--00S 
512-001 

wr 
wr 
wt 

T • s 
T 
T 
t 

s 
s 

s 
s-m 

s 

clear, I blue, 
clear 
clear 

T 

T 
pyrite w/quartz 
4 molybdenite 

Sl2--002 wr T I s clear, yellow T I molybdenite 
512--003 wr T s-m clear, I blue T 
m-001 RT t I s lo s clear, 3 blue t 
Sl3--00S 
514-001 

SAP 
kt s-e s-m 

T 
t 

s 
a-s 

s 
I 

clear 
clear t 

many pyrite w/quartz 
pynte w/quartz, 3 i)obular Cu 

514--006 SAP 
sB-OOI ot t 5 s-1 clear, blue T 
516--001 kt t I I i s s-m clear t 
Sl6-002 KT T s s clear T 
517-002 RT t I clear t I corundum, i small gold hake 
517--003 wr T I clear T 
Sl7--004 
Sl7--006 
Sl7-010 
Sl7-0II 
Sl7-017 

wr 
wr 
wr 
OT 
OT 

T 

T 

s 

• s 

T 
T 
T 
I 
I 

• 
I 

s 

• 
I 

•
s-1 
s-1 

clear 
clear 
clear 

clear, I blue 
clear 

T 

T 

I epidote attached to pyrite 

chalcopyrite? 
Sl7-018 OT T I s-vl clear, 2 blue T 2 gahnite 

s cear 
Sl8--00S wr T s clear 
518--006 wr T s T s clear T 
519-004 wt T s s 1 5 s-m clear, i blue pynte w/ quartz, 2shell (rags. 

s s-m c ear 
520--008 OT T I I clear T pyrite w/ quartz 
520-011 OT I s s-m clear, I blue T 
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Appendix 280-L. Mineralogy or nonmagnelic heavy mineral conc:entrale rrac1ion rrom till and saprolile samples in lhe Baudelte area. 

oc 

Rutile Rutile Rutile Kyanite Kyanite Kyanite Kyanite Frag. 

Sample Unit (%) morph. size (%) morph. size color (%) Olher 

520-016 SAP t l large galena, pyrite w/ quartz 
520-017 
521--004 

SAP 
wt 1 s s clear 

6S 
t 

30 galena, trace chalcopyrite 
I corundwn 

Sll-OOS OT I s s-1 clear T 
521-006 wr T e T s s-1 clear T 1 pyrrhotite 
521-011 OT T s s clear 
521-012 SAP T s s-m clear T 
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Appendix 280-M. Baudette area pebble counts. Super-category counts per 10 kg sample by sm: fraction. 

Colwnn abbreviations and data key 

Stratiaraphjc units 

KT 
RT 
wr 
OT 
ASAP 
SAP 

Clast types 
PM 
FI 
SC 

Size fractions 
+1 
+3/4 
+3/8 
+l/4 
4m 

Other abbreviations 
ct 
peb 

=Koochiching till 
=Rainy till 
=Winnipeg till 
=Old Rainy till 
=reworked saprolite 
=saprolite 

=Paleozoic-Mesozoic 
=fclsic to intermediate plutonic 
=supracrustal 

=1 • and larger pebble fraction 
=3/4" to -1" pebble fraction 
=3/8" to -3/4" pebble fraction 
=l/4" to -3/8" pebble fraction 
=4mcsh to -1/4" pebble fraction 

=count 
=pebble 

M-1 



Appendix 280-M. Baudette area pebble counts. Super-category counts per 10kg sample by size rraction. 

PM PM PM PM PM Total FI FI FI FI FI Total SC SC SC SC SC 

ct ct ct ct ct PM ct ct ct ct ct FI ct ct ct ct ct Total Total 

S03--002 RT 3 4 I s 4S 449 1 
S03--003 RT 3 s 1 s S3 392 0 
S03-004 RT 1 1 0 6 43 349 0 
S03--00S RT 3 4 I 6 30 283 0 

SOS--002 OT 0 0 3 3 3 39 70 176 290 s 19 
SOS--003 OT 0 0 2 2 s 37 SI 142 237 1 0 

I 
0 18 s 13 36 276 333 664 3 s 

S07--002 RT 0 0 3 7 0 I 0 I IOI 289 
sa,-004 OT 0 I 2 9 0 0 2 0 268 S73 
S07--00S OT 0 0 IS 32 3 14 I s 4S3 979 
S07--006 OT 0 0 0 11 I 4 I 4 361 902 
S07--008 OT 0 0 2 3 I 4 I 3 330 801 
S07-0I0 OT 0 0 1 11 0 4 0 I 262 S6S 

Sl7--002 
Sl7--003 

RT 
wr 

0 
0 
0 

4 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
I 

2 
0 
0 

0 
I 

2 
0 
0 
0 
0 
I 
1 

s 
I 
2 

1 
4 

8 
1 
s 

3 
7 

IS 
40 

22 
106 

63 
186 

100 
334 

I 
I 
I 

3 

0 
0 
0 

4 
I 

3 
2 
I 
0 
0 
I 
2 

3 
0 

7 
s 

6 

4 
4 
s 
I 

s 
1 

17 
2 
I 
7 
3 
3 
7 

2 

6 
3 

248 
202 

403 
314 

8 
7 

I 
I 
I 
0 
0 
I 
4 

0 

0 
0 

10 
13 

7 

I 
2 
2 
3 

2 
0 

I 
0 
2 
I 
I 
7 

16 
2 
I 
I 
0 
2 
s 

0 
0 

103 
79 

22 
23 

162 
75 

62 
28 

368 
33S 

lll 
71 

10 16 
6SI 11(11) 
5@ 917 

194 6111 
122 no 
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Appcndill 280-M. Baudette area pebble counts. Super-category counts per 10kg sample by size fraction. 

PM PM PM PM PM Total Fl Fl Fl Fl Fl Total SC SC SC SC SC 

ct ct ct ct ct PM ct ct ct ct ct Fl ct ct ct ct ct Total Total 

Sl7-00S wr 0 0 10 27 S3 89 0 I 10 43 61 120 0 0 7 10 32 49 2S9 
511-006 wr 0 3 9 44 19 13S 0 4 22 81 44 ISi 0 0 10 19 26 S6 342 
Sl7-007 wr 0 I 8 23 74 107 I 3 14 49 117 184 0 0 2 II 41 S4 346 
Sl7-008 wr 0 I 19 36 89 14S I 3 21 S8 121 204 0 0 7 30 so 87 43S 
517-009 wr 0 I 16 61 118 196 I 4 26 69 8S 18S 0 I 7 28 72 108 489 
Sl7.0I0 wr 0 0 27 73 124 224 0 I 19 73 162 2SS 0 I 13 44 ss 113 S92 
Sl7.0II OT 0 0 18 40 99 IS6 0 3 36 108 181 329 0 3 21 66 134 224 109 
Sl7.012 OT 0 0 18 ss 128 201 I 3 so 127 2S3 434 0 2 46 90 !S9 297 932 
Sl7.013 OT 0 I 18 29 73 121 3 s 34 71 202 314 2 2 S3 19 ISi 287 721 
Sl7.014 OT 0 I II 4S 87 144 2 I 26 100 140 270 2 4 26 81 166 219 693 
SI 7.0IS OT I 0 17 so 138 207 4 2 28 118 200 3SI 2 0 28 96 207 333 890 
Sl7.016 OT 0 I 19 28 88 136 0 6 34 16 2S8 373 0 6 44 91 182 329 838 
Sl7.017 OT 0 I 7 43 119 170 3 7 29 86 193 319 2 3 43 83 137 269 7S7 

OT 0 0 I 48 77 126 I 0 2S 81 IS6 262 I I 43 9S IS7 291 686 
0 0 16 I 3 2 I 40 118 I S 0 9 3 I 

SIS-002 0 0 II 40 90 141 0 23 44 !OS 173 I 0 3 40 374 
SIB-004 0 3 S7 220 394 674 0 20 37 73 131 0 I 12 S2 890 
S!8-00S 0 0 36 133 294 464 0 2 12 33 48 0 0 6 27 SS3 
Sl8-006 0 0 3S 120 124 279 0 6 14 23 47 0 0 6 34 380 
Sl8-007 0 0 8 40 84 132 0 13 22 61 98 0 0 6 61 32S 

0 0 I 23 S6 80 0 6 28 S3 87 0 3 39 IS9 447 

Sl9-002 0 2 29 2 4 0 3 22 192 
Sl9-GOJ 0 2 26 I s I 7 32 216 
S!9.oo4 0 s 29 0 I I 0 19 132 
S!9-00S 0 0 2 I 2 I s 26 2S4 
Sl9-006 0 0 2 0 0 0 2 SI 281 

I 0 I I 
S20-002 RT 0 0 4 18 30 S3 I 2 32 61 167 269 0 0 13 33 81 127 448 
Sl0-003 RT 0 I 46 102 187 336 I 2 34 19 221 338 0 2 27 62 118 209 884 
520-004 wr 0 0 S8 132 232 422 0 7 74 IS7 230 468 0 4 41 6S 117 227 1117 
SlO-OOS OT 0 0 9 49 91 ISS 0 I 41 130 283 4SS I s 28 61 ISi 246 8S6 
S.20-006 OT 0 0 12 32 122 166 0 I 38 91 166 303 I 0 34 77 200 312 781 
Sl0-007 OT 0 2 10 42 91 ISi I 4 17 86 166 274 0 2 36 91 16S 294 719 
S20-008 OT 0 0 13 43 !OS 161 0 2 27 68 133 230 2 4 44 16 148 273 66S 
s20.()()I} OT 0 0 11 34 111 IS7 I 3 19 S6 Ill 191 l 7 34 89 l7S 306 6S3 
S2<UII0 OT 0 0 18 63 IOI 183 0 s 64 72 143 283 0 3 46 81 !S3 283 749 
S21Ull I OT 0 3 14 43 94 1S3 I l 20 44 116 184 0 4 16 48 91 IS9 496 
S20-012 OT 0 3 29 70 183 28S I I 22 S7 164 24S 0 0 IS 39 70 124 6S3 
S20-013 OT 0 2 31 8S 169 288 0 I 28 16 IS4 2S9 0 0 21 29 90 140 686 
S21Ull4 OT 0 0 34 37 166 237 0 3 16 99 133 2SI 0 0 42 78 114 23S 723 

0 109 I II 
S2!-002 RT 0 2 11 39 122 174 0 4 29 S7 127 216 0 2 10 33 69 114 sos 
S2!-003 wr 0 2 17 S3 93 166 0 2 27 64 161 2S3 0 0 9 39 72 120 S39 
S21-004 OT 0 0 26 61 110 197 0 4 4S 91 144 283 0 s 41 84 162 292 772 
S2!-00S wr 0 3 13 S7 120 193 l 2 8 47 99 IS7 0 0 11 3S 72 119 469 
S21-006 wr 0 I 7 30 118 IS6 0 I 7 33 16 117 0 I 19 68 107 196 469 
Note: PM =Paleozo1c-Mesozo1c, Fl =Felsic to Intermediate plutonic, SC =Supracrustal. 
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Appendix 280-N. Baudette area pebble counts, +l/4" - 3/8" pebbles. 

Column abbreviations and data key 

Stratjgraphjc units 

KT =Koochiching till 
RT =Rainy till 
wr =Wmnipcg till 
OT =Old Rainy till 
ASAP =reworked saprolite 
SAP =saprolitc 

Clast type abbreviations 
Raw =total number of pebbles 
PM =Paleozoic-Mesozoic 
Fl =fclsic-intcnnediate plutonic 
Maf. =mafic 
Gnss =gneiss 
SC =supracrustal 
Meta scd. =metascdiment 
Misc. =miscellaneous 
+1/4 =l/4" to -3/8" pebble fraction 
ct =count 
vole. =volcanic 
hyp. =hypabyssal 
amph. =amphibolite 
plut. =plutonic 
Fplut. =coarse grained felsic plutonic 
Sil. =siliceous nonsedimcntary 
Sfd. =sulfide 
Mag. =magnetic 
peb =pebble 
qtz. =quartz 
gns =grains 

Notes: 

Raw counts arc total number of pebbles counted (not normalized to a 10 kg sample). 
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Appendix 280-N. Baudette area pebble counts, +114• • 318" pebbles. 

Raw Raw ¾PM ¾Fl ¾SC ¾SC ¾SC ¾SC ¾SC ¾SC ¾SC ¾SC v.sc 
+1/4 +l/4 ct ct ct Fl Fl Mar. Mar. Mar. Gnss. Gray- ¾SC ¾SC ¾SC Meta ¾SC ¾SC 

I 
I 3 misc=siderite 

16 
14 
IS 
19 

0 
0 
2 
0 

3 
I 
2 
0 

0 
0 
I 
4 
6 

4 
9 

13 
4 

4 
0 
2 
2 

0 
0 
0 
0 
2 relsic vol all same 

I 
6 

0 
3 

19 
6 

24 
31 

7 
II 

4 
3 

0 
6 

21 
8 

3 
0 

0 
3 misc=siderite ard= ba 

12 
4 
I 

4 
2 32 10 

I 
0 2 

InJsc=s1 ente 
0 

II 
9 

22 
7 

12 
8 

0 
0 
4 
7 
0 
0 

26 
34 
17 
25 
31 
26 

19 
3 
6 
9 
6 
8 

0 
6 
s 

11 
2 

14 

33 
19 
29 
21 
22 
23 

II 
16 
12 
17 
16 
12 

0 
0 
0 
3 
0 
2 

0 
0 
I 
0 
0 
3 

0 
0 
4 
3 

13 
s 

0 
13 
2 
I 
2 
s 

nng gna 

8 misc=unknown 
O srd= tz. rain 

0 
3 
3 

0 
0 
I 

10 
6 

II 

10 
14 
12 

40 
10 
7 

40 
58 
54 

0 
4 
9 

0 
2 
4 

0 
0 
0 

9 
17 

0 
3 
0 

0 
0 
0 

4 0 19 8 2 4 4 0 

3 
3 

11 
7 

9 
8 
0 
0 

20 
23 
14 
7 

9 
12 
4 
0 

34 
8 

IS 
14 

14 
25 
20 
21 

3 
21 
24 
29 

3 
0 
0 
7 

3 
0 
I 

14 

6 
I 
3 
7 

3 
0 

11 
0 

0 
2 

9 
0 

13 
13 

0 
29 

0 
0 

0 
s 

0 
0 

6 
0 

nng.nusc=grap• = 
0 
2 afd=bearin =aider 

IO 
8 

10 

3 
0 

20 

13 
8 

10 

0 
4 
0 

37 
42 
40 

30 
21 
7 

0 
0 
0 

0 
0 
3 

0 
4 
0 

3 
0 
0 

0 
4 
0 sfd=bearin ns 

9 
2 
2 

0 
7 
0 

16 
14 
IS 

7 
16 

52 
42 
49 

4 
7 

s 
2 

0 
0 

9 
3 

0 
s 
2 

Os 
0 
0 

10 
20 
30 
17 
31 
18 
9 

S4 
46 
42 
46 
43 
42 
SI 

3S 
33 
29 
37 
26 
40 
41 

I 
0 
0 
2 
0 
4 
0 

4 
7 

11 
11 
9 
4 

56 

2 
0 
0 
0 
3 
0 
0 

7 
3 
0 
4 
6 
4 

23 

2 
3 
6 
4 
0 
0 
0 

0 
0 
0 
0 
2 misc=arapbite 
0 1rd=peb 
0 
Oall ma =m lu 

4 
I 
4 

0 
0 

I 
4 0 

517-002 RT 218 70 
517-003 wr 225 30 

12 
so 

S4 
37 

34 
13 

4 
0 

I 
7 

16 
10 

4 
10 

10 
7 

40 
20 

9 
47 

14 
0 

0 
0 

4 
3 

I 
0 

I =pe +qti..1ra1n 
0 
0 
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Appendill 280-N. Baudette area pebble counts, + 1/4" • 318" pebbles. 

Raw Raw ¾PM %Fl %SC %SC %SC %SC %SC %SC %SC %SC %SC 

+l/4 +l/4 ct cl Cl FI Fl Mar. Mar. Mar. Gnss. Gray- ¾SC %SC ¾SC Meta %SC ¾SC 

S17-00S wr 74 8 34 S4 12 0 13 0 0 0 2S 63 0 0 0 0 0 
S17-006 wr IS6 8 31 S6 13 0 0 0 0 13 2S so 13 0 0 0 0 
S17-007 wr 7S 10 28 S9 13 0 0 0 0 20 10 40 10 0 0 20 0 
S17-008 wr 131 37 29 47 24 s 0 14 8 14 30 22 s 3 8 0 0 ard=bearing 
Sl1.()()I) wr IS6 2S 38 44 18 0 0 8 0 24 20 36 8 4 0 0 0 ard=peb 
S17-0I0 wr IS9 3S 38 38 23 0 0 17 0 11 34 34 0 0 0 3 0 
S17-011 OT 20S 62 19 SI 31 s 2 IS 0 10 27 29 s 2 0 6 0 
S17-012 OT 2S6 87 20 46 33 3 6 21 7 8 22 26 I 3 7 2 0 ard=peb+ 2bearing 
S17-013 OT 191 73 16 40 44 18 s 2S 0 I 18 29 3 I 12 0 0 ard=qtz.grain 
S17-014 OT 231 80 20 44 36 13 I 18 s 8 19 28 3 I s 6 0 ard=bearing 
S17-0IS OT 32S 112 19 4S 36 4 2 14 6 12 33 26 0 0 s 3 0 
Sl7-016 OT 180 7S 14 38 48 13 I 19 3 4 32 21 0 3 4 4 0 ,rd=qtz.grain,mudball 
S17-017 OT 182 76 20 41 39 s 0 21 14 16 14 26 0 I I I 0 ard=bearing 
517-018 OT 172 93 22 36 42 2 0 IS 10 IS 19 19 2 I I 16 0 

I 104 18 4 3 3 17 9 14 26 23 6 0 0 0 
S18-0Q2 80 40 44 0 17 17 0 42 17 8 0 0 8 0 0 
S18-004 261 19 13 0 0 0 0 0 S3 32 0 s 0 11 0 
S18-00S 130 87 8 0 0 S7 0 14 14 0 0 0 0 0 14 
S18-006 128 80 9 33 0 7 0 0 20 27 0 7 0 0 7 miac=siderile 
S18-007 74 47 26 s 0 s 0 0 38 38 s s 0 s 0 
Sl8-008 130 18 22 8 0 7S I I s 7 0 3 0 0 0 

Sl!l-002 277 6S 39 2 s IS s 11 31 26 s 0 2 2 
Slt-003 270 S7 36 2 0 26 4 s 32 30 2 0 II 0 
S19-004 11S 30 so 3 0 3 0 3 20 30 0 3 0 37 
Sll>-OOS 147 78 14 14 3 27 3 4 29 17 I I 0 I 
S19-006 122 S8 13 9 3 14 7 12 33 19 2 2 0 0 

I 
S10-002 
S10-003 
S»-004 
S»-OOS 
S.»oo6 
S3).007 
s.»oos 
S.3)..()()1) 
S»-010 
S»-011 
S»-012 
S»-013 
S20-014 

RT 
RT 
wr 
OT 
OT 
OT 
OT 
OT 
OT 
OT 
OT 
OT 
OT 

16 
110 
207 
287 
240 
ISO 
210 
IS3 
IS7 
23S 
107 
IS2 
183 
197 

41 
31 
so 
ss 
62 
66 
8S 
ss 
7S 
39 
38 
37 
27 
70 

I 
IS 
42 
37 
20 
IS 
19 
23 
19 
29 
32 
42 
4S 
17 

S6 
32 
44 
S4 
47 
40 
37 
31 
33 
33 
34 
40 
46 

28 
26 
18 
2S 
37 
41 
41 
so 
37 
36 
24 
IS 
37 

6 
6 
s 
3 
2 
8 
s 
9 

13 
3 
3 
4 
I 

3 6 
0 14 
2 18 
8 21 
3 14 
2 16 
4 16 
I 28 
0 13 
3 13 
0 8 
0 7 
0 16 

32 
10 
9 

10 
11 
6 
4 
9 
3 
8 
3 
0 
7 

10 
6 

28 
20 
10 
6 
9 
2 

11 
8 
0 
3 
0 

16 

49 
26 
30 
2S 
21 
30 
32 
42 
23 
21 
34 
32 
33 
20 

13 
10 
18 
24 
33 
19 
24 
17 
33 
24 
43 
S2 
30 

0 
0 
0 
2 
2 
0 
2 
I 
s 
0 
0 
0 
0 

3 
0 
2 
2 
0 
s 
0 
0 
s 
0 
0 
0 
3 

3 
6 
9 
s 
2 
8 
4 
3 
3 
3 
3 
0 
4 

0 
3 
2 
0 
0 
0 
2 
2 
0 
0 

16 
8 
4 
7 

0 1rd=1rdacbisl 
0 
0 ard=qtz.grain 
0 ,rd=qtz.grain 
0 
0 ard=2pob,2bearing 
0 
0 
0 1rd=qu.grain+bearin1 
0 
0 
0 
0 ,rd= tz. 

I 
Sll-002 
Sll-003 
Sll-004 
521-00S 
Sll-006 

0 I 
0 23 
0 13 

12 22 
6 23 
9 2S 

=Supracrustal. 

0 
7 
0 
0 
9 

10 
16 
13 
7 
3 

14 

3 
24 
IS 
23 
14 

4S 
33 
32 
39 
II 

3 
7 
2 
0 
2 

6 
2 
0 
3 
0 

0 
2 
I 
3 
0 

0 
0 
I 
0 
2 

I 
0 ,rd=pob+qtz.grain 
0 ard=pob 
0 buuon bit 
0 
0 
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Appendix 280-0. X-ray diffraction results for 14 selected Baudette area till and saprolite samples. 

Column abbreviations and data key 

Stratiecaphjc unjJs 

RT= Rainy till 
wr= Winnipeg till 
OT= Old Rainy till 
SAP= saprolite • 

Other abbreyjaJions
(ft)= feet 
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Appendix 280-0. X-ray diffraction clay mineralogy for selected Baudette area till and saprolite samples. 

Sample 
Interval 

Sample# (fi) Unit Smoctite Illite Chlorite .Kaolinite 

506-003 180-183 SAP 
506-004 190-208 SAP 
506-006 208-215 SAP 
507-012 239-243 SAP 
520-017 300-329 SAP 
518-002 128-134 RT 
521-002 111-117 RT 
518-004 202-209 wr 
518-007 235-245 wr 
521-003 124-134 wr 
521-006 217-224 wr 
520-005 106-116 OT 
520-012 250-259 OT 
521-004 192-201 OT 

Note: For comparison, XRD peak heights of the clay minerals in each sample have been internally normalized (highest response =100%). 
XRD patterns were run using identical instrument parameters. Results arc semi-quantitative. 
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Appendix 280-P. Baudette area gold data summary. 

Column abbreviations and data key 

Stratieraphjc units 

KT 
KG 
RT 
RS 
RG 
RL 
wr 
WS 
OT 
OS 
0G 
OL 
ASAP 
SAP 
SAPZ 
BEDZ 
BED 

Other abbreviations 

ft. 
PY 
ODM 
mnHMC 
um 
Ox. 
ox 
un 
kg 
g 
ug 
fade 

Notes: 

= Koochiching till 
=Koochiching gravel 
=Rainy till 
=Rainy sand 
=Rainy gravel 
=Rainy lake sediment 
=Winnipeg till 
=Winnipeg sand 
=Old Rainy till 
=Old Rainy sand 
=Old Rainy gravel 
=Old Rainy lake sediment 
=reworked saprolite 
=saprolite 
=saprolite (trace clement analysis) 
=bedrock: (trace clement analysis) 
=bedrock: 

=(null) no data or no analysis 
=feet 
=pyrite 
=Overburden Drilling Management Labs 
=nonmagnetic heavy mineral concentrate 
=micron 
=oxidation 
=oxidized 
=unoxidized 
=kilogram 
=gram 
=microgram 
=fire assay direct current 

Gold values reported for bedrock: pulps and saprolite pulps (BEDZ and SAPZ) arc included in the column of data labeled "Au -63um 
fade". The BEDZ and SAPZ data arc on whole rock pulps, not -63um fraction. 
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Append~ 280-P. Baudette area gold data summary. 

Sample Gold Au Au ooMest. Au 
Sampled height grains ODM nmHMC nmHMC nmHMC Au assay -63um Ox. 

Sam.:fJie
sol I 

Unit 
RT 

interval 
m.m (n.) 

2 
110kg 

0 
Remarb inaa/fadc 

0.231 
ttll0kg 

27 
ugtl0kg

6 
nmHMC 

0.000 
fade

0.003 
state 
un 

501-002 SAP 13S.14S -S 0 0.010 23 0 0.000 0.001 un 
501-003 SAP IS7-163 -2S 0 0.006 34 0 0.000 0.001 un 
501-004 BEDZ 163-166 -30 0.003 0.000 0.002 un 
502-001 RT 123-133 51 4 0.1% PY 0.053 44 2 o.m 0.002 un 
502-002 RT 133-143 41 2 0.S¾ PY 0.079 42 3 0.014 o.oos un 
S02-003 RT 14J.IS3 31 0 0.118 40 s 0.000 0.004 un 
502-004 RS lSJ.163 21 0 0.012 46 I 0.000 0.008 un 
502-00S OL 167-177 7 0 0.106 7S 8 0.000 0.001 un 
502-006 BED 179-187 -4 0.001 un 
3113-001 RT 111-118 39 0 0.034 2i I 0.000 0.002 un 
503-002 RT 118-128 30 I 0.887 33 "}!) 0.691 0.001 un 
503-003 RT 128-138 20 0 0.064 26 2 0.000 0.002 un 
503-004 RT 138-148 10 0 0.240 22 s 0.000 0.023 un 
503-00S RT 148-1 S3 3 I 0.170 28 s 0.096 0.001 un 
503-006 ASAP 164-174 -16 I 0.116 73 8 0.()()1) 0.002 un 
503-007 SAP 211-221 -63 0 0.003 410 I 0.000 0.002 un 
503-008 BEDZ 240-247 -91 0.003 un 
S03--0()I) 

1
505-001 

BED 
RT 

247-2SS 
140-149 

-98 
90 I 0.213 31 7 0.197 

o.oos 
0.001 

un 
un 

SOS-002 OT 224-228 8 3 0.1¾ PY 0.019 86 2 0.027 0.002 un 
S0S-003 OT 228-234 3 I 1 Cu grain 0.200 S3 II 0.116 0.001 un 
SOS--004 SAP 234-243 -S 0 0.016 22 0 0.000 0.001 un 
50S-OOS BEDZ 261-267 -30 0.003 un 
506-001 RT 166-171 8 5 1.5% PY 0.101 69 7 0.533 0.034 un 
S06-002 RT 171-176 3 3 1.0% PY 0.232 34 8 0.30S 0.008 un 
S06-003 SAP 183-192 -12 0 0.003 74 0 0.000 0.018 un 
S06-004 SAP 192-199 -19 0 0.019 17 0 0.000 o.oos un 
S06-00S BED 236-244 .64 0.010 un 
3117-001 RT t4s-iss 88 0 0.079 31 2 0.000 0.001 un 
507-002 RT lSS-162 81 0 0.014 "}!) 0 0.000 0.001 un 
507-003 RL 162-168 74 4 0.1% PY 0.122 48 6 0.21s 0.003 un 
507-004 OT 170-178 6S I 1 Cu grain 0.038 134 s 0.070 0.001 Oll 

507-00S OT 183-189 S3 I 0.IIS 131 IS 0.041 0.001 Oll 

507-006 OT 197-202 40 I 0.022 116 3 0.024 0.002 un 
507-007 OS 202-207 3S 0 0.098 109 II 0.000 0.004 un 
507-008 OT 207-21S 28 1 0.o3S 98 3 0.024 0.001 un 
507..00) OS 217-227 17 0 0.010 160 2 0.000 0.001 un 
507-010 OT 227-234 9 I o.oss 68 4 0.028 0.001 un 
507-011 OL 234-239 3 0 o.oss 23 I 0.000 0.003 un 
507-012 SAP 239-242 -2 1 0.617 78 48 0.181 0.002 un 
507-013 BEDZ 242-247 -6 0.003 un 
508-001 Rf 119-124 31 0 0.080 14 1 0.000 0.003 un 
508-002 RT 140-146 9 1 2 Cu grains 0.072 38 3 0.038 0.003 un 
508-003 RT 146-1S2 3 2 10 Cu grains 0.27S 37 10 0.087 0.001 un 
508-004 SAP ISJ.160 ·S 0 0.24S 8 2 0.000 0.001 un 
508-00S SAPZ 160-168 ·12 0.003 un 
508-006 SAPZ 214-223 -67 0.003 un 
508-007 SAP 223-232 -76 0 0.011 22 0 0.000 0.002 un 
508-008 SAPZ 266-276 -119 o.oos un 
508..00) 
509-001 
509-002 

BED 
RT 
BED 

280-28S 
083-092 
092-100 

-131 
$ 

.4 
2 2 Cu grams 0.083 37 3 0.055 

0.004 
o.ots 
0.002 

un 
un 
un 

si0-001 RT 097-102 8 2 I Cu grain 0.093 41 4 0.214 0.002 un 
Sl0-002 RT 102-107 3 I 1 Cu grain 0.027 28 I 0.006 0.001 un 

P-2 



Appendix 280.P. Baudette area gold data swnmary. 

Sample Gold Au Au ODM esL Au 

Sampled height grains ODM nmHMC nmHMC nmHMC Au assay -63um 011. 

Sa~e51 3m:oor 
Unit 
BED 
RT 

interval 
107-112 
109-li6 

{ft.)
.j 
31 

110kg 

0 

Remarks 

7Cu grains 

inaa/fadc 

0.127 

R(I0kg 

22 

ugf!0kg 

3 

nmHMC 

0.000 

fade
0.008 
0.001 

state 
un 
un 

Sll-002 RT 116-123 24 0 3 Cu grains 0.OOC> 30 0 0.000 0.001 un 
Sll-003 RT 127-133 13 0 I Cu grain 0.122 30 4 0.000 0.001 11D 
Sll-004 wr 133-138 8 0 0.028 17 0 0.000 0.002 11D 
SII-OOS wr 138-143 3 0 0.024 11 0 0.000 0.001 un 
Sll-006 SAPZ 143-147 -2 0.003 un 
312-001 wt 087-095 14 0 0.o38 27 0.000 0.001 Oll 

512-002 wr 095-100 8 0 0.0S8 19 0.000 0.001 Oll 
Sl2-003 wr 100.I0S 3 0 0.027 43 0.000 0.001 Oll 
Sl2-004 
5!3-001 

BED 
RT 

107-117 
071-075 

-7 
20 I 0.418 29 12 0.202 

0.003 
0.003 

un 
un 

513-002 wr 075-083 14 0 0.017 27 0 0.000 0.001 Oll 
Sl3-003 wr 083-088 8 0 0.021 44 I 0.000 0.003 Oll 
Sl3-004 wr 088-093 3 0 0.023 S3 I 0.000 0.002 Oll 

S!3-00S SAP 09S-I0I -S 0 0.IS6 23 4 0.000 0.003 un 
SU-006 BED 106-llS -18 0.030 un 
m:001 RT 165-173 47 0 0.017 20 0 0.000 0.002 un 
Sl4-002 RT 173-178 41 I 0.341 24 8 0.661 0.014 un 
Sl4-003 RT 178-183 36 0 0.081 33 3 0.000 0.003 un 
St4-004 RO 188-198 23 0 0.003 ss 0 0.000 0.001 un 
Sl4-00S OS 198-207 14 I 0.0S1 36 2 0.008 0.001 un 
514-006 SAP 217-227 -6 0 0.019 94 2 0.000 0.011 un 
514-007 BED 257-262 -44 0.001 un 
515-001 RT 143-153 64 0 0.026 63 2 0.000 0.002 un 
SIS-002 RT IS3-163 54 0 0.0S3 47 2 0.000 0.001 un 
SIS-003 RT 168-176 40 0 0.017 52 I 0.000 0.010 un 
SIS-004 OT 176-182 33 0 0.054 33 2 0.000 0.002 un 
SIS-OOS OT 182-192 2S 0 0.066 27 2 0.000 0.001 un 
SIS-006 OT 192-202 IS 0 0.066 2S 2 0.000 0.001 un 
SIS-001 OT 202-207 8 I 0.046 29 I 0.118 0.001 un 
SIS-008 OT 207-212 3 0 0.597 47 28 0.000 0.001 un 
SIS-009 
516-001 

BED 
kt 

212-223 
037-042 

-6 
ts 0 0.042 21 I 0.000 

0.002 
0.001 

un 
un 

516-002 KT 042-047 10 0 0.054 17 I 0.000 0.001 un 
Sl6-003 KO 047-054 4 I 0.023 17 0 0.123 0.001 un 
516-004 
517-001 

BED 
Rf 

056-061 
038-045 

-s 
179 0 0.047 21 I 0.000 

0.001 
0.001 

un 
un 

Sl7-002 RT 04S-0SS 170 I 0.268 20 s 0.099 0.002 un 
Sl7-003 wr 0SS-064 161 0 0.100 8 I 0.000 0.001 un 
517-004 wr 064-074 ISi I 0.S38 10 s 0.371 0.001 un 
Sl7-00S wr 074-082 142 0 0.028 3 0 0.000 0.001 Oll 
S!7-006 
Sl7-007 

wr 
wr 

082-092 
092-098 

133 
12S 

0 
l 

0.127 
o.ois 

12 
11 

2 
0 

0.000 
0.221 

0.001 
0.001 

un 
11D 

Sl7-008 wr 103-112 113 I 0.178 18 3 0.190 0.001 un 
Sl7-009 wr 113-123 102 0 0.182 17 3 0.000 0.002 un 
Sl7-0l0 wr 123-129 94 0 0.038 9 0 0.000 0.002 un 
Sl7-0ll OT 136-146 79 0 0.016 2S 0 0.000 0.002 un 
Sl7-0l2' OT 146-153 71 0 0.042 29 I 0.000 0.002 un 
Sl7-013 OT IS3-163 62 3 0.8¾ FeS2 0.166 21 3 0.059 0.001 un 
517-014 OT 163-173 52 0 0.052 30 2 0.000 0.003 un 
Sl7-0IS OT 173-183 42 0 0.021 2S I 0.000 o.oos un 
Sl7-016 OT 183-193 32 0 0.039 27 I 0.000 0.006 un 
517-017 OT 193-203 22 0 0.185 22 4 0.000 0.003 un 
St 7-018 OT 203-220 9 4 1.0¾ FeS2 0.609 25 IS 0.918 0.001 un 

P-3 



Appendix 280-P. Baudette area gold data summary. 

Sample Goid Au Au ODM est Au 
Sampled height grains ODM nmHMC nmHMC nmHMC Au assay -63um Ox. 

Sam:§'e
31179 
5il:00i 

Unit 
BED 
RT 

interval 
221-229tos:m 

%·> 
140 

/IOltg 

0 

Remarlg inaa/fadc 

0.037 

g/l0kg 

20 

ug/l0kg 

i 

nmHMC 

0.000 

fade
0.003 
0.003 

state 
un 
11D 

518-002 RT 128-134 119 I o.oss 14 I 0.007 0.006 un 
518-003 WS 172-182 73 0 0.052 26 I 0.000 0.022 11D 
518-004 WT 202-2()1) 45 I 0.237 16 4 0.319 0.001 un 
518-00S WT 209-219 36 0 0.025 16 0 0.000 0.001 un 
518-006 WT 219-229 26 0 0.013 18 0 0.000 0.001 11D 
518-007 WT 235-245 10 0 0.016 41 I 0.000 0.002 Oll 
518-008 WT 245-250 3 I 0.091 46 4 0.033 0.001 Oll 
518-009 
Sl9-00I 

BEDZ 
RT 

263-273 
085-097 

-18 
71 0 

0.003 
0.049 1.6 1 0.000 0.001 

un 
un 

519-002 RT 097-I0S 61 2 0.8% FeS2 0.046 21 I 0.335 0.001 un 
519-003 WT 105-IIS 52 I 0.014 24 0 0.321 0.002 un 
519-004 WT 140-145 20 I 0.048 52 2 0.016 0.002 un 
519-00S WT 152-157 8 0 0.032 46 I 0.000 0.004 un 
519-006 WT 157-162 3 0 0.025 42 I 0.000 0.003 un 
519-007 BED l!IG-194 -30 0.008 un 

s20-001 RT 020-030 274 0 0.086 23 2 0.000 0.001 un 
520-002 RT 030-040 264 3 0.023 33 I 0.088 0.001 un 
520-003 RT 040-047 256 4 0.021 21 0 0.037 0.001 un 
520-004 WT 094-102 201 0 0.031 24 I 0.000 0.001 un 
S.20-005 OT 106-116 188 I 0.195 50 10 0.251 0.001 un 
520-006 OT 116-128 177 0 0.063 37 2 0.000 0.001 un 
520-007 OT 128-138 166 0 0.242 29 7 0.000 0.001 un 
S.20-008 OT 138-148 156 0 0.019 21 0 0.000 0.001 un 
520-009 OT 148-158 146 I 0.023 23 I 0.000 0.001 un 
SlO-OI0 OT 158-168 136 0 0.175 24 4 0.000 0.002 un 
520-011 OT 168-178 126 I 0.478 22 II 0.668 0.002 un 
520-012 OT 250-259 45 0 0.028 10 0 0.000 0.001 un 
520--013 OT 259-269 35 0 0.104 14 I 0.000 0.001 un 
520--014 OT 278-286 17 0 0.064 s 0 0.000 0.001 un 
SlO-OIS OS 289-299 s 0 0.011 121 I 0.000 0.001 un 
520-016 SAP 300-310 -6 0 0.011 45 0 0.000 0.003 un 
520-017 SAP 310-320 -16 0 0.018 22 0 0.000 0.002 un 
s21-001 Rf 075-681 209 1 0.02s 23 1 0.068 0.001 un 
521-002 RT 111-117 173 0 0.019 17 0 0.000 o.oos un 
521-003 WT 124-134 158 0 0.020 19 0 0.000 0.001 11D 
521-004 OT 192-201 91 I 0.273 34 9 0.371 0.001 un 
521-00S WT 201-211 81 0 0.065 6 0 0.000 0.001 un 
521-006 WT 217-224 (j1 0 0.023 14 0 0.000 0.001 un 
521-007 00 224-234 58 0 0.028 23 I 0.000 0.002 un 
521-008 00 234-245 48 0 0.017 36 I 0.000 0.001 un 
521-009 00 247-257 35 0 0.014 31 0 0.000 0.002 un 
521-010 OS 267-277 IS 0 0.003 137 0 0.000 0.002 un 
521-011 OS 277-287 s 0 0.020 145 3 0.000 0.002 un 
521-012 SAP 'JJ!,7-297 -s 0 0.003 102 0 0.000 0.001 un 
521-013 BED 298-299 -12 0.001 un 
521-014 BED 302-304 -16 0.001 un 
521-0IS BEDZ 304-320 -25 0.007 un 

p.4 




