










































































































































































































































































































































































































































































































































































































Appendix 3-2. Discussion of the conceptual models for an Archean Superior 
Province gold mining-camp-scale-mineralization and also for 
Landscape geochemistry. 

A. There is very good potential for gold ore to occur in Minnesota within 
the Archean Superior Province, since 33 gold mines (each with 
production greater than 1 million ounces) exist in the same terrane in 
Canada (Hodgson & MacGeeham, 1982). It is fundamental to the design of 
this project that those gold deposits occur in clusters described by 
Colvine and Stewart (1984): 

11 Concentrations of gold deposits occur along linear zones that 
have been variously termed 11 breaks, 11 11 growth faults" or facies changes 

Felsic and alkalic stocks, often porphyritic, are more common 
among these zones .•.. Gold mineralization is not uniformly distri­
buted along these zones, but is focused in individual mining camps up 
to tens of kilometers long and normally less than ten kilometers wide. 

In Minnesota, these potential occurrences are buried by layers of 
glacial drift which commonly contain clay Layers that hinder many 
exploration techniques. A goal of this project is to utilize the 
glacial till that is so detrimental to other exploration methods. 
Basically, as the advancing glacial ice overrode any exposed bedrock, 

. the ice eroded, transported, and deposited that bedrock some distance . 1 
down its path. Ore clasts can occur within discrete dispersal trains 

the glacial drift (see Fig. 1 and 2) which provide geochemical 
trace element 11 targets" that in two dimensions can be orders of 
magnitude larger in size than the actual bedrock ore zone being sought. 

In combination, a cluster of gold ore occurrences could be eroded and 
transported by the glacier and deposited as dispersal trains in till, 
thus providing the fundamental conceptual model for the widely spaced 
drilling of this reconnaissance survey (see example from literature in 
Fig. 3). That is, we sought large-scale targets of clustered dispersal 
trains of gold or pathfinder trace elements in the glacial drift. No 
intent was made to determine the nature of any specific gold 
occurrence; however, significant information is available for 
interpretation. 

Dispersal trains are so call since the dispersal of subglacial 
sediment down-ice from its bedrock source assumes the form of a 
negative exponential decay curve which can be quantified by its 
decay constant, half-distance, and total transport distance 
(Shilts, 1976; Clark, 1987). 

B. The following is an excerpt from Hoffman and Thomson (1986) that 
des c r i bes 11 l ands c a p e g e o c h em i s t r y 11 

: 

• 

"(For a complete discussion of landscape geochemistry, which originated 
in Russia during the 1930's, you are referred to the useful textbook by 
Fortescue (1980)). Landscape geochemistry is a holistic approach that 
involves consideration of the complete environment. Landscape is here 
defined as a dynamic system involving the relationships between 
vegetation, soils, underlying rocks, the atmosphere, surface and 
groundwaters, geomorphology and geology. It is these interrelation-
ships at or near the daylight surface that govern the migration 
(dispersion) of elements. 

Fortescue (1980) identifies six fundamental concepts within landscape 
geochemistry. These are: 

(1) Element abundances--the absolute or relative <partial, selectively 
extractable, etc.) abundance of elements in a given medium. 

(2) Element migration--the movement of elements, their absolute and 
relative mobility and the forms in which movement takes place. 

(3) Geochemical f low-·the pathways or plumbing systems along which 
element migration takes place and the speed at which this proceeds. 

(4) Geochemical gradients··the rate of change in the abundance of 
elements. This is often descriptive of changes in substrate, 
geochemical flow and geochemical barriers • 

(5) Geochemical barriers--these are caused by changes in conditions 
usually related to migration CEh, pH, etc.) or flow <permeability, 
porosity, etc.). 

(6) Historical development--the position in time in the evolution of 
the landscape such as partial or complete development of a process 
with a defined end point (e.g., podzolization of soil), 
overprinting by a change of conditions, pollution, contamination, 
etc. 

From these fundamentals it is an easy step to consider geochem­
ical data as an expression of landscape. By recognizing that patterns 
of element abundances are an expression of changes in a given medium, 
geochemical barriers, gradients, flow and migration, it is possible to 
interpret a landscape and identify the underlying controls. The 
exploration geochemist can be more specific and focus on those features 
that permit recognition of the presence of potentially economic mineral 
deposits and may used to locate the site of the mineralization." 



Appendix 4 - 1 . Detailed description of weathered bedrock cores. Hole No.: OB-313 

Footage Description Color Ql!. I nterp 

Hole No.: OB-303 180 - 189 Core stones, fines were l 0 st. 

Footage Description Color Ql!. Interp 189 - 193. 5 Pale green to grayish green 5 G 7/2 7. 5 Saprolite 
weathered rock. Contains 1 0 GY 5/2 

149 - 159 Greenish gray clay to 5 GY 6/1 9.4 Saprolite many fragments of less 
weathered rock. Quartz weathered rock (dark gray 
i s unaltered. Some of aphanitic). Light 0 l i Ve -
the feldspars are unaltered brown (SY 5/6) coating along 
(st i l l vitreous). Rel i c fragment surfaces. \Jhite, 
texture from parent rock. powdery area at 193 I • Drilled 
s l i g ht yellow tint in some wet up to 19 QI and fines were 
areas. Very calcareous. l 0 st . 

159 - 163 Moderate olive-brown clay 5 y 4/4 8.7 Sapro lite 
to weathered rock. Quartz Hole No.: OB-319 
unaltered, feldspars are 
altered (white ~owder). 1 1 3 - 11 5 Grayish yellow green 5 GY 7/2 8.8 Reworked 
Chlorite rich. 162-163 sandy/gritty clay with Saprolite 
pow.~e red by d r i l l • Very large dark rock fragments 
calcareous to slightly (probably bedrock). Sand 
calcareous. Less calcareous grains are mostly quartz 
in the more olive colored and average . 5 mm. Rusty-
areas. yell ow staining in a few 

areas. Highly calcareous. 
163 - 166 Dusky yellow-green weathered 5 GY 5/2 9. 5 Sapro lite 

rock to gritty clay. Becomes 1 1 5 - 125 Light greenish gray weathered 5 GY 8/1 8.8 Reworked 
very grainy at 165 I with a rock and clay. Hard rock Saprolite 
few black pebbles (3mm). ( 11 good core"). for about 5 II at 
Feldspars and quartz unaltered, 1 1 5 I (relatively unweathered). 
calcareous. Rest is weathered rock 

fragments in a l i g ht greenish 
166 - 169 Similar to above except 5 GY 5/2 9.4 Sapro lite gray matrix. Fragments are 

more clayey. Very dry, lighter in color and contain a 
calcareous. l 0 t of quartz and altered 

feldspars. Blocky from 11 7 to 
169 - 1 71 s i mi la r to 156-159. Core 5 GY 6/1 9.0 Saprolite 120. 5 with larger fragments 

has a powdered rind. and blocks of hard rock with 
Calcareous to noncalcareous. clay in between. Core becomes 
More calcareous in more lighter at 11 7, and is very 
weathered areas. dry. Calcareous. 



Hole No.: 

Footage 

198.5 - 201 

201 - 201.5 

202 - 203.5 

203.5 - 209 

209 - 216 

216 - 224 

OB-320 

Description 

Light greenish gray 
weathered rock and clay. 
Light olive-gray (5Y 5/2) 

2 cm rind on core. 
Contains abundant quartz, 
powdery white feldspars and 
light greenish gray clay. 
Crystalline texture is 
somewhat preserved. Few 
areas of light brown clay 
(veins or staining?). 
Calcareous. 

Dusky yellow-green clay. 
Still contains a lot of 
quartz up to 2 mm. A few 
areas rich in white, powdery 
feldspars. Core is very wet 
compared to above. Calcareous. 

Color change - same as above 
except color is grayish 
green. Abrupt contact with 
above color. Appears to be 
a zone of white powder along 
this contact. Core is very 
wet. Calcareous. 

Dusky green and light 
greenish gray weathered 
rock and clay. Similar 
to 198.5-201 (except 
for olive-green rind) 
with dusky green clay 
marbled in. Some large 
pieces of quartz (1 cm). 
Slightly calcareous. 

Light greenish gray 
weathered rock and clay. 
Same as 198.5-201. 
Calcareous. 

Light greenish gray gritty 
clay. Almost all of rock 
texture is gone. More of a 
yellow cast or stain than 
above. Core is very dry. 
Slightly calcareous. 

Color 

5 G 8/1 

5 GY 5/2 

5 G 5/2 

5 G 3/2 

5 G 8/1 

5 G 8/1 

5 G 8/1 

• 
Hole No.: 

12.!L Interp Footage 

9.0 Saprolite 230.5 - 238 

238 - 251 

251 - 270 
9. 1 Saprolite 

270 - 275 

8.9 Sapro lite 

Hole No.: 

220 - 225 
8.9 Saprolite 

9. 1 Saprolite 

9.2 Saprolite 

290 

OB-326 

D e s c r i .P...!..l_Q__o_ Color 

\.Jh it e to very l i g ht gray 
weathered rock and 
sandy/gritty clay. Some of 

the sand may be due to 
s luff material and drilling. 
Many 1 cm pebbles at 235-236. 

Less weathered fragments are 
talc-rich (greasy). 
Noncalcareous. 

Unknown 

Apparently rock and 
weathered rock. Drilled wet 
so fines were l 0 st and 
recovered only rock. 

White, chalky clay ( N 9) and 
very l i g ht gray weathered 
rock ( N 8) • Very similar to 
above without the sand and 
pebbles. Rock from 71.5-72. 

Noncalcareous. 

OB-327 

N9 - NB 

N9 

Greenish gray, pebbly, 
sandy, soft c lay. Many 

5 GY 6/1 

gray to dark gray pebbles 
a t 2 1 9 - 2 1 9 .'5 ( up to 2 cm) 
contain 2-4 mm lumps of 
pure clay. Quartz is 
unaltered although rock 
texture is not preserved. 
More clay 220-225, no sand, 
still small 2 mm black 
pebbles at 200. Quartz 
appears to be altered, 
light brown 5 YR 5/6 
staining on grains and 
around them. Light bluish 
gray area at 220-221 .5 in 
middle of the core. Quartz 
has not altered in this area. 
Sandy sluff material contam­
inates(?) outer surface of core 
and in between sections of core. 
Calcareous. 

2.1!. 

9. 1 

7.6 

8.6 

Interp 

Reworked 
Saprol i te 

Saprol i te 

Kaolinitic 
Saprolite 



Appendix 4-1 

Footage 

225 - 231 

231 - 234 

234 - 238.5 

Description 

Greenish gray weathered rock 
and clay. The more clayey 
material is more yellow. Some 
pebbles of differing litholo­
gies at 226.5 (reworked?) and 
a couple of cobbles at 225. 
Contains much quartz especially 
in the less weathered parts 
(10%). Core is rather broken up 
from 225-228. 228-231 "good 
core. 11 Contains geothite. 
Noncalcareous. 

Similar to above only dry 
and light in color. 232-234 
rusty specs. 

Light Qlive-gray weathered 
granite. Core is very hard. 
Noncal~areous. Feldspars are 
greenish gray. Biotite is 
unrecognizable and quartz is 
unaltered and in some cases 
stained red. 

232.5 - 242.5 Same as 225-231. 

242.5 - 257 

257 - 264 

Hole No.: 

154 - 155 

Light olive-gray weathered 
granite similar to 234-238.5. 

Greenish gray weathered 
granite (phenos 4 mm). Less 
weathered than above. Some 
biotite. Feldspars are 
white and chalky and quartz 
is unaltered. Becomes more 
weathered at about 263. 
Noncalcareous. 

OB-329 

Dusky yellow-green pebbly 
clay - reworked saprolite. 
Red tint on the lower half. 
Most pebbles are dark gray 
and range up to 12 mm. One 
small limestone pebble. 
Appears to be some light 
gray lake clay worked in. 
Slightly calcareous. 

5 GY 6/1 7.7 

5 GY 8/1 8. 0 

5 y 6/1 
' 

5 GY 6/1 7.3 

5 y 6/1 

5 GY 6/1 8.3 

5 GY 5/2 7.0 

Interp 

Kaolinitic 
Saprolite 

\.leathered 
Rock or 
Saprolite 

Kaolinitic 
Saprolite 

\.leathered 
Rock or 
Saprolite 

Reworked 
Saprolite 

2 1 

Footage 

155 - 155.5 

Description 

Light grayish green clay. 
8 mm olive rind on outer 
edges of core (result of 
rotasonic drill). 
Slightly calcareous. 

155.5 - 156.5 Moderate brown clay. Very 
homogeneous. Only a couple 
of green clay stringers. 
Slightly calcareous. 

156.5 - 158 

158 - 159 

159 - 159.5 

159.5 - 160 

160 - 163 

Yellowish gray clay. Clay 
is mottled with a light 
gray-green clay. Ranges 
from noncalcareous to 
calcareous. 

Light olive-brown clay. 
Mottled with lighter and 
darker shades. Slightly 
calcareous to noncalcareous. 

Dark yellowish brown clay. 
Has a small amount of green 
clay. Mostly noncalcareous 
except for a couple of 
calcite lenses at 159'. 

Dusky yellow-green clay. 
Contains white powdery 
specs. Noncalcareous. 

Core was drilled wet and 
so fines were washed away. 
Large pebbles of different 
lithologies were left. 
Result of drilling? They 
range in size up to 7 cm. 
There is one section of 
11 good 11 core. It is moderate 
olive-brown pebbly clay. 
Most pebbles have weathered 
to soft material and range 
up to 10 mm in diameter. 
Dark purple in areas. 
Calcareous. 

5 GY 8/1 8. 0 

5 YR 4/4 8.0 

5 y 7/2 7.9 

5 y 5/6 8.6 

10 YR 4/2 6. 1 

5 GY 5/2 8. 2 

5 y 4/4 9.0 

Interp 

Kaolinitic 
Saprolite 

Kaolinitic 
Saprolite 

Kaolinitic 
Saprolite 

Kaolinitic 
Saprolite 

Kaolinitic 
saprolite 

Kaolinitic 
Saprolite 

Saprolite 



Footage 

163 - 167 

167 - 175 

175 - 177.5 

177.5 - 181 

1 8 1 187 

187 - 191 

DescriQtion 

Hard weathered rock fragments 
in moderate olive-brown 
decayed rock material. 
Fragments/pebbles range up 
to 4 cm. Serpentine/chlorite 
giving green color. At 164' 
becomes much more clayey and 
more of a brownish gray color 
with some oxidized (red) 
areas that may be along relic 
fractures. Slightly calcareous. 

Moderate olive-brown clay/ 
weathered rock. Crystalline 
texture is still evident. 
Phenocrysts range from .5-2 mm. 
Contains chlorite/serpentine. 
Oxidized along some fractures. 
Slightly calcareous, very 
calcareous along some of the 
fra~tures. Texture becomes 
finer at 172.5-175. 

Color 

5 y 4/4 

5 y 4/4 

Fragments of dark yellowish 10 YR 4/2 
brown weathered rock and clay. 
Light tan, muddy coating on 
core. Contains pink altered 
feldspars (less than .3 mm). 
Slightly calcareous to 
noncalcareous. 

Moderate yellowish brown to 
grayish green clay. Similar 
to above, only light tan is 
the more dominant color. 
Oxidized. Noncalcareous. 
Almost looks brecciated in 
areas. 

Dark yellowish brown 
pulverized saprolite. 
Result of drilling. Looks 
simi tar to above, only 
wet and muddy with rock 
fragments up to 4 cm. 
Noncalcareous. 

Light brown clay. Mottled 
with green clay in some 
areas. Slight relic rock 
texture is recognizable 
by lighter and darker 
shades. Noncalcareous. 

10 YR 5/4 

10 YR 5/4 

5 YR 6/4 

P..!!.. 

8.8 

7.7 

8.8 

8.3 

8. 2 

L .• , .; 
InterQ 

Saprol i te 

Saprolite 

Saprolite 

Saprolite 

Saprolite 

Oxidized -
Saprolite 

Footage 

191 - 214 

Hole No.: 

621 - 628 

628 - 636 

636 - 638 

638 - 647 

292 

DescriQtion Color 

Core was drilled wet--much 5 Y 5/2 
of it was washed away. Light 5 YR 6/4 
olive-gray to light brown 
weathered rock and clay. Rock 
texture is still evident, but 
relatively fine - .5 mm. 
Weathered rock is relatively 
soft (can cut through with a 
knife). Noncalcareous. 

Becker 1-2 

Grayish pink to yellowish 
gray pisolitic clay. 
Pisolites up to 4 mm in 
diameter and range in color 
from dark reddish brown to 
white. Clay is very hard at 
621' and becomes a lot 
softer at 626 1 • Also becomes 
lightly stained red at 621'. 
Noncalcareous. 

Moderate reddish brown, 
pisolitic clay. Abrupt 
color change to red. 
Pisolites are fewer in 
number and generally 
smaller although there 
are a couple large ones. 
Mottled red-gray zone at 
about 631' ,and then turns 
gray again from 634 1 -635 1 , 

then red again from 635'-
636'. Pisolites become 
smaller and fewer. Core is 
relatively soft. 
Noncalcareous. 

Grayish, yellow-green 
pisolitic clay. Pisolites 
average .3 - .5 mm. Large 
(15 mm) reddish purple 
pisolite at 638'. 

Grayish, yellow-green clay. 
Very few pisolites. Relic 
texture from rock in patchy 
zones. Noncalcareous. 

5 YR 7/2 
5 y 7/2 

10 R 6/6 

5 GY 7/2 

5 GY 7/2 

QJi 

8.6 

7. 1 

8. 2 

8. 0 

7.5 

lnter.Q 

Saprolite 

Pisolitic 
Layer or 
Lateritic 
Duracrust 

Reworked 
Saprolite 
or Lower 
Pisolitic 
Layer 

Kaolinitic 
Saprolite 

Kaolinitic 
Saprolite 



Appendix 4-1 

Footage Description Color QJL Interp 

647 - 655 Pale reddish brown clay. 1 0 R 5/4 7.9 Kaolinitic 
No pisolites. A few visible Sapro lite 
stringers of goethite. At 
6 5 1 I many horizontal 
stringers of greenish gray 
clay and goethite. Relatively 
massive noncalcareous core. 

655 - 656 Yellowish gray and pale 5 y 712 8.3 Kaolinitic 
reddish brown mottled clay. Saprolite 
Patchy rel i c texture from 
parent rock. Dark reddish 
brown phenos. of hematite. 
Noncalcareous. 

656 - 660 Pale reddish brown clay, 1 0 R 5/4 8.8 Kaolinitic 
very broken. From 656-658 Saprolite 
lenses of red-brown noncal-
careous clay in sandy material 
with a high percentage of 
subrounded quartz grains 
(contamination?) and very 
calcareous. At 658 only 
reddish brown clay 
(noncalcareous). Core i s 
broken up in small pieces. 

660 - 666 Pale, reddish brown and 1 0 R 5/4 9.0 Saprolite 
moderate olive-brown mottled 
clay. At 663' clay becomes 
very waxy w i th more serpentine 
and chlorite and the core 
becomes more broken. 

666 - 674 Moderate olive-brown clay. 5 y 4/4 9. 0 Saprolite 
\ Very broken up, noncalcareous, 

mostly ta l CI contains 
slickensides. Calcareous 
along fracture surf ace at 
669 I , s l i g ht hint of parent 
rock texture in some areas. 

9 



•• ••• 



Appendix 8-1: Interpretation of 1988 drill hole data for seismic depth-to­
bedrock estimates. 

OB-401 

Starting with the largest error using estimates made without a NMO 

correction, OB-401 has a +83 percent variation. We note that a large part 

of this error is corrected using a NMO correction. With the NMO correction 

the shallower estimate is almost correct. This suggests two problems. The 

first is an incorrect velocity profile which the NMO correction took care 

0 f. 

On the preliminary drill log 0-35 feet is logged as silts and sand, then 

from 35 feet to 99 feet there are sandy tills, with silty tills and some 

loamy tills. The water table is calculated as being 23 feet. Therefore 

the velocity of the saturated sediments would be taken from saturated silts 

and sand. These should have a higher velocity than the sandy tills below 

i t. With a high Vrms model from equation two and increased T (time) for 

equation three the depth (D) would increase. The bedrock updip minus 

downdip velocity is only 111 feet per second and there isn't a near surface 

velocity change therefore a NMO correction should and did work very well. 

The second problem is apparently a reflector below the regolith-bedrock 

interface. At present we are working on a way to recognize or correct this 

problem. see the description of Reflectors Below Bedrock Ledge within the 

Introduction and Conclusions sections. 

2 

OB-402 

OB-402 has a -23 percent variation for a depth estimate without NMO. \.Ii th 

a NMO correction the error is -21 percent. Both are the deep or expected 

bedrock estimates. The depth to water table is 10 to 15 feet, meaning the 

velocity model is derived from clay till for the unsaturated sediments and 

loamy ti LL for saturated sediments. Below this there is a mixture of clay 

tills, loamy tills and sandy tills. From the log there is no reason to 

believe the velocity model isn't correct. The bedrock updip minus downdip 

velocity is 538 feet per second and the NMO correction should work 

reasonably well. Looking at first breaks on the seismic wave forms, OB-402 

has a near surface velocity change of 4,378 feet per second and this is the 

problem. This problem is clearly observed on forward and reverse seismic 

waveforms of OB-302, Figure 8-1. 

OB-302 

OB-302 has a positive +17 percent variation for a depth estimate without a 

NMO correction and a +38 percent variation with a NMO correction. The 

problem with the +38 percent variation has already been explained but we 

want to look at other factors in both figures. 08-302 has a shallow water 

table, about five feet. This means the saturated velocity is a clay with 

fairly high velocity. Below this is a lot of sand or sandy till with some 

loamy or clayey till. The Vrms model has a higher velocity than it should 

have which would increase depths. The bedrock updip minus downdip velocity 

change is only 434 feet per second. If there hadn't been a large near 

surface velocity change the NMO probably would have corrected the error. 

Since both the shallow depth estimates and the deep estimates are deeper 

than the actual saprolite-bedrock interface, there is probably a bedrock 

reflector below this interface. 
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Appendix 8-1 

OB-313 

OB-313 had a -15 percent error without a NMO correction and -9 percent OB-326 had a -13 percent error without an NMO correction and -2 percent 

error with a NMO correction. The depth of the water table was twelve feet. with a NMO correction, suggesting a velocity model problem corrected by the 

There was a near surface velocity change of 1321 feet feet second. The NMO. The Vs is 5,770 and the Vrms is 5,019 fps, 242 fps above average. 

least squared trend line on Figure 8-2 shows a nine percent error would be The near surface velocity change was 1,429 fps. This indicates an eight 

expected. We did not have good data from both directions to measure percent error would be expected. We didn't obtain bedrock updip minus 

bedrock updip minus downdip velocities. downdip velocity analysis but the good results with a NMO correction show a 

reasonably horizontal interface. 

The twelve foot water table would be an interface between loamy to silty 

till and sandy silt. The Vs is 5,255 feet per second and Vrms is 4,339 The depth to water table is six feet. That would place this interface in a 

feet per second. This is below the average Vrms of 4,777 fps. This clay. Most of the hole from forty six to 230.5 feet is sand with some 

suggests the error will be negative which it is. It is difficult to judge sandy silt. If anything the velocity model should be high and the error a 

from the drill log why the Vs would be low. There is a lot of sand with positive error rather than a negative error. However, the corrected Vrms 

considerable rocky till and some cobbles with boulders. Of 188 feet only is 5,666 fps. There may be more clay in the sand than was recognized in 

eleven feet contain clay while seventy-seven feet have coarser deposits the preliminary log. 

than the sandy silt where the Vs was measured. If anything the Vrms should 

be high. The NMO correction reduced the error by six percent. This Other Holes 

suggests reasonable updip minus downdip bedrock velocities and if near The five holes discussed •here all have more than ten percent error without 

surface conditions had been uniform the NMO correction would have worked using a NMO correction. Three of these were reduced to less than ten 

satisfactori Ly. percent error using a NMO correction. However, two holes with Less than 

ten percent error were increaped to over ten percent error using a NMO 

correction and for two others the error was increased although not over ten 

percent. The holes where percentage of error was increased were OB-301, 

OB-302, OB-306, and OB-320. These had respective near surface velocity 

changes in feet per second of 4,534, 7,703, 4,496 and 1,030. These near 

surface velocity changes would account for most of the errors. OB-320 

increased from a +1 percent error without a NMO correction to -10 percent 

with a NMO, but a change of 1,030 in near surface velocity would plot at 

+or- 8 percent error on the least squares plot, Figure 8-2. 
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Appendix 8-2: HP-41C program for reflection seismic algorithm. 

0l+LBL ·sEIS 12· 52 ·x· 103 I 153 GTO 01 
02 ·LABEL· 53 PROl'IPT 104 SQRT 154 GTO 04 
03 PROl'IPT 54 Xt2 105 ·Ds=· 155 EHD 
04 ·vu· 55 STO 07 106 RRCL X 
05 PROHPT 56 RCL 05 107 RVI EM 
06 STO 00 57 RCL 06 108 RCL 03 
07 ·vs· 58 * 109 X<=Y? 
08 PROHPT 59 RCL 07 110 GTO 01 
09 STO 01 60 - 111 GTO 03 XEQ ·SEIS 12" 
10 + 61 4 LABEL 
11 RCL 01 62 I ll2+LBL 04 SAMPLE 
12 RCL 00 63 SQRT 113 RCL 03 RIJH DS 
13 - 64 ·ns=· 114 5 YU 780.0000 RUH 
14 XOY 65 RRCL X 115 + 1,415.0000 RIJH T 
15 I 66 RVIEM 116 STO 03 YS .2605 RUH 
16 SQRT 67 STO 08 117 GTO 06 6,000.0000 RUH x 
17 ·xc· 68 RCL 03 xc 328.0000 RUH 
18 PROHPT 69 >DY? ll8+LBL 06 32.3000 RUH DS=739.3230 
19 2 70 GTO 03 119 RCL 01 DU=12.6995 DS=739.1710 
20 I 71 ·x<Y?· 120 I DS DS=739.0172 
21 t 72 GTO 04 121 RCL 02 650.0000 RUH DS=738.8614 
22 STO 02 73 X=Y? 122 RCL 00 T DS=738.7937 
23 ·nu=· 74 GTO 01 123 I I 2605 RUH DS=738.5440 
24 RRCL X 124 + x DS=738.3823 
25 RYIEM 75•LBL 03 125 STO 04 328.0000 RUH DS=738.2185 

76 RCL 03 126 RCL 03 DS=734.6557 DS=738.0526 
26+LBL 01 77 5 127 RCL 01 DS=734.8675 DS=737.8846 
27 ·ns· 78 - 128 * DS=735.0762 
28 PR0'1PT 79 STO 03 129 RCL 02 DS=735.2821 
29 STO 03 80 GTO 05 130 RCL 00 DS=735.4850 
30 RCL 01 131 * DS=735.6851 
31 I 81+LBL 05 132 + DS=735.S824 
32 RCL 02 82 RCL 01 133 RCL 04 DS=736.0770 
33 RCL 00 83 I 134 I DS=736.2689 
34 I 84 RCL 02 135 RCL 06 DS=736.4582 
35 + BS RCL 00 136 * DS=736.6449 
36 STO 04 86 I 137 RCL 07 DS=736.8291 
37 RCL 03 87 + 138 - DS=737.0109 
38 RCL 01 88 STO 04 139 4 DS=737. 1903 
39 * 89 RCL 03 140 I DS=737.3673 
40 RCL 02 90 RCL 01 141 SQRT DS=737.5420 
41 RCL 00 91 * 142 ·ns=· DS=737.7144 
42 * 92 RCL 02 143 RRCL X DS=737.B846 
43 + 93 RCL 00 144 RYIEM DS=738.0526 
44 RCL 04 94 * 145 STO 08 
45 I 95 + 146 RCL 03 
46 STO 05 96 RCL 04 147 X<=Y? DS = DEPTH SATURATED LRYER 

97 I 148 GTO 04 DU = DEPTH UNSATURRTED LAYER 
47tlBL 02 98 RCL 06 149 RCL 08 T = ARRIVAL TIME IN SECONDS 
48 "T" 99 * 150 RCL 03 VS = VELOCITY SRTURATED LAYER 
49 PROMPT 100 RCL 07 151 - VU = VELOCITY UNSATURATED LAYER 
50 Xt2 101 - 1s2 ·x<=0?· X = SHOT TO GEOPHONE DISTANCE 
51 STO 06 102 4 XC = CRITICRL DISTANCE 



''' 
01 •LBL ·SEIS 13• 54 STO 06 

02 ·UiBEL • 55 ·x· 
03 PROMPT 56 PROMPT 
04 ·~'U· 57 Xt2 
05 PROMPT 58 STO 07 
06 STO 00 59 RCL 05 
07 ·vs· 60 RCL 06 
08 PROl1PT 61 * 
09 STO 01 62 RCL 07 
10 + 63 -
11 RCL 01 64 4 
12 RCL 00 65 I 
13 - 66 SQRT 
14 XOY 67 ·ns=· 
15 I 68 RRCL X 
16 SQRT 69 R~'IEW 
17 ·xc· 70 STO 08 
18 PROMPT 71 RCL 03 
19 2 72 X>Y? 
20 / 73 GTO 0.3 
21 * 74- ·X<Y?· 
22 STO 02 75 GTO 04 
23 ·nu=· 76 X=Y? 
24 RRCL X 77 GTO 01 
25 RYIEM 
26 ·ro· 78•LBL 03 
27 PROMPT 79 RCL 03 
28 STO 10 80 5 

81 -
29•LBL 01 82 STO 03 
30 ·ns· 83 GTO 05 
31 PROMPT 
32 STO 03 84•LBL 05 
33 RCL 01 85 RCL 01 
34 I 86 / 
35 RCL 02 87 RCL 02 
36 RCL 00 88 RCL 00 
37 I 89 I 
38 + 90 + 
39 STO 04 91 STO 04 
40 RCL 03 92 RCL 03 
41 RCL 01 93 RCL 01 
42 * 94 * 
43 RCL 02 95 RCL 02 
44 RCL 00 96 RCL 00 
45 * 97 * 
46 + 98 + 
47 RCL 04 99 RCL 04 
48 I 100 / 
49 STO 05 181 STO 12 

182 RCL 86 
50+LBL 02 181 * 
51 ·rx· 184 RCL 07 
52 PROMPT 185 -
53 Xt2 186 4 

,,., • ,.,. • • ''' ''. '.'.,, ll']~'j 

107 I 

108 SQRT 
109 STO 08 
110 RCL 0.3 
111 X<='T? 
112 GTO 07 
113 GTO 03 

114•LBL 04 
115 RCL 03 
116 5 
117 + 
118 STO 03 
119 GTO 06 

120+LBL 06 
121 RCL 01 
122 I 

123 RCL 02 
124 RCL 00 
125 / 
126 + 
127 STO 04 
128 RCL 03 
129 RCL 01 
130 * 
131 RCL 02 
132 RCL 00 
133 * 
134 + 
135 RCL 04 
136 I 

137 STO 12 
138 RCL 06 
139 * 
140 RCL 07 
141 -
142 4 
143 I 

144 SQRT 
145 STO 08 
146 RCL 03 
147 X<=Y? 
148 GTO 04 
149 RCL 08 
150 RCL 03 
151 -
152 ·X<=0?u 
153 GTO 07 
154 GTO 04 

155•LBL 07 
156 RCL 12 
157 SQRT 

Appendix 8-3: HP-41C program for reflection seismic algorithm with a 
normal move out correction feature. 

158 ·VRHS=· 210 + XEQ ·SEIS 13" 
159 RRCL X 211 STO 05 LABEL 
160 IWIEM 212 RCL 10 SAMPLE DS=l00 FT 
161 RCL 08 213 * RUH 

162 ·coR DS=· 214 2 vu 
163 RRCL X 215 * 1,000.00000 RIJH 
164 RYIEM 216 RCL 07 v~ ,_, 

165 RCL 07 217 XOY 5,000.00000 RIJH 
166 RCL 05 218 I ~:c 

167 RCL 10 219 RCL 11 24.49000 RUH 
168 * 220 X<=Y? DIJ=9.99800 
169 2 . 221 GTO 09 TO 
178 * 222 ·~=>Y?· .05000 RUH 
171 I 223 GTO 10 ris 
172 ·HHC=" 90.00000 RLIH 
173 RRCL X 224•LBL 10 TX 
174 RYIEM 225 ·HMC=· .05154 RUH 
175 RCL 06 226 RRCL X x 
176 SQRT 227 RYIEW 50.00000 RUH 
177 RCL 10 228 RCL 06 DS=t01. 41903 
173 - 229 RCL 05 VRt1S=4,154.408S8 
179 STO 11 230 * COR DS=104.09925 
180 X>Y? 231 RCL 07 Ht1C=0.00152 
181 GTO 08 232 - Ht1C=0.00154 
182 ·>:<Y?· 233 4 COR DS=98.69290 
183 GTO 09 234 I VRt1S=3,9S0.72013 
184 X=Y? 235 SQRT DS 
185 GTO 01 236 ·coR IIS=· 110. 00000 RUH 

237 RRCL X TX 
186•LBL 08 238 RVIEW .05154 RUH 
187 RCL 05 239 RCL 05 >: 
188 RCL 05 240 SQRT 50.00000 RUH 
189 . 05 241 ·VRl1S=· DS=104.86806 
190 * 242 ARCL X YRMS=4,123.23494 
191 - 243 AVIEM COR DS=103.27288 
192 STO 05 244 GTO 01 HMC=0.00143 
193 RCL 10 245 .EHD. HMC=0.00154 
194 * COR DS=99.31835 
19S 2 YRMS=3,974.25219 
196 * DS 
197 RCL 07 
198 XOY 
199 I 

200 RCL 11 
201 X>Y? 
202 GTO 08 
283 X<='t? 
2B4 GTO 10 

205•LBL 09 
206 RCL 05 
207 RCL 05 
208 .05 
209 * 

298 

DS = DEPTH SATURATED LAYER 
DU = DEPTH UNSATURATED LAYER 
NMC = NORMAL MOVE OUT TIME CRLCULRTED 
NMO = NORMAL MOVE OUT TIME OBSERVED 
TO == AHRIVAL TIME WITH NO OFFSET 
TX = GEOPHONE ARRIVAL TIME IN SECONDS 
VRMS = VELOCITY ROOT MEAN SQUARED 
VS = VELOCITY SATURATED LAYER 
VU = VELOCITY UNSATURATED LAYER 
X = SHOT TO GEOPHONE DISTANCE 
XC ~ CRITICAL DISTANCE 



Appendix 9-1. Outline of analytical methods. 

A. HMC - Nonmagnetic Fraction 
Technical Service Laboratories 

Lower Subsample 
Element Detection \.i eight 
symbol Limit Assayed ( g ) 

Au 5 ppb 30-60 
Ag . 5 ppm 1 
Sb . 2 ppm 30-60 
As 2 ppm 30-60 
Ba 200 ppm 30-60 
Bi 2 ppm 1 
Co 5 ppm 3 0 .- 6 0 
Cr 1 0 ppm 30-60 
Cu ppm 1 

Fe . 0 2 % 30-60 
Pb 1 ppm 1 
Mo 20 ppm 30-60 
N i 2 ppm 1 
Mn 1000 ppm 
Se 5 ppm 
\.i 4 Ppm 30-60 
Zn 1 0 ppm 

Extraction 

NA 
HF/HCL/HNo

3 
NA 
NA 
NA 
HF/HCL/HNO 
NA 

2 

NA 
HF/HCL/HNO 

2 
NA 
HF/HCL/HN0

3 
NA 
HF/HCL/HN0

3 
HF/HCL/HN0

3 
HCL/HN0

3 
NA 
HF/HCL/HN0

3 

Assay 
Method 

INAA 
AA 
INAA 
INAA 
INAA 
Hydride IC P 
INAA 
INAA 
AA 
INAA 
AA 
INAA 
AA 
IC P 
Hydride IC P 
INAA 
AA 

Additional elements assayed: V, Th, Na, Ca, Ce, Eu, La, Hf, Ta, Ir, Sc, 
Sm, Lu, Yb 

Note: Multi-acid digestion for Cu, Pb, Ni and Zn is a total metal 
extraction. 

9 

B. HMC - Magnetic Fraction 
Technical Service Laboratories 

Lower Subsample 
Element Detection \.J e i g ht Assay 
Symbol L i mi t Assayed ( g ) Extraction Method 

Ag . 5 ppm HF/HCL/HN0
3 

AA 
As ppm HCL/HN0

3 
Hydride 

Co ppm . 2 HT F + TAD WR 
IC P 

c r 5 ppm . 2 HT F + n.o WR 
cu 5 ppm . 2 H TF + TAD WR 
Pb 1 ppm HF/HCL/HN0

3 
AA 

Mo ppm HF/HCL/HN0
3 

AA 
N i 5 ppm . 2 H TF + TAD WR 
Mn 1 ppm 1 HF/HCL/HN0

3 
AA 

Se ppm 1 HCL/HN0
3 

Hydride 
Zn 5 ppm . 2 H TF + TAD \.IR 

j./ 

IC P 

v 1 ppm • 2 H TF + TAD \.JR 
Ti 100 ppm . 2 H TF + TAD WR 
Mg 100 ppm . 2 HT F + TAD WR 

Additional elements assayed: Si02, Al203, Fe203, Cao, MgO, Na20, K20, 
P

2
o

5
, Ba, Sr, Zr, Sc 

Note: 1 • 
2. 

HTF + TAD = high temperature fusion and total acid digestion. 
Multi-acid digestion for cu, Pb, Ni and Zn is a total metal 
extraction. 



Appendix 9-1 

c. Silt/Clay Fraction 
Technical Service Laboratories 

Element 
Symbol 

Au 
Ag 
Sb 
As 
Ba 
Bi 
Co 
Cr 
Cu 
Fe 
Pb 
Mo 
Ni 
Mn 
Se 
\.J 

Zn 

Lower 
Detection 

Lim i t 

1 ppb 
.1 ppm 
.5 ppm 

ppm 
ppm 
ppm 
ppm 
ppm 
ppm 

100 ppm 
1 ppm 

ppm 
2 ppm 
1 ppm 

P prn 
ppm 
ppm 

Additional elements assayed: 

Subsample 
\.I eight 

Assayed (g) 

30 

1 

. 2 

1 

1 

1 

• 2 

Extraction 

Fi re Assay 
HF/HCL/HN0

3 
HCL/HNO 

3 
HCL/HNO 

3 
HTF + TAD 
HF/HCL/HN0

3 
HF/HCL/HN0

3 
HF/HCL/HN0

3 
HF/HCL/HN0

3 
HFT + TAD 
HF/HCL/HN0

3 
HF/HCL/HN0

3 
HF/HCL/HN0

3 
HF/HCL/HN0

3 
HCL/HN0

3
. 

NA 
HF/HCL/HN0

3 

Assay 
Method 

FA- I CP 
AA 
Hydride ICP 
Hydride ICP 
\.JR 

Hydride ICP 

AA 
AA 
AA 
\.JR 

AA 
AA 
AA 
AA 
Hydride ICP 
INAA 
AA 

co
2

, sio
2

, Al
2

o
3

, Cao, 
MnO, P

2
o

5
, Sr, Zr, Sc 

MgO, Na
2

o, Tio
2

, K
2

o, 

Note: HTF + TAD high temperature fusion and total acid digestion. 

3dt0 

• • • 
D. Bedrock/Saprolite (whole sample) 

Technical Service Laboratories 

Element 
Symbol 

MgO 
MnO 
Fe 0 

.2 3 
TiO 

2 
v 
c r 
Co 
Ni 
Cu 
Pt 
Pd 
Ag 
Au 
As 
Sb 
Bi 
B 

Ba 
Te 
Se 
s 
F 

Sn 
\.J 

Mo 
Pb 
Zn 
Cd 
Li 

Be 
K

2
o 

Na 0 
2 cao 

Rb 
s r 
p 0 

At ~ 
2 3 

Ga 

Sc 
y 

La 
Ce 
Zr 
Nb 
Ta 

Lower 
Detection 

Limit 

. 0 1 % 

. 0 1 % 

. 0 1 % 

. 0 1 % 

1 ppm 
5 ppm 

ppm 
5 ppm 
5 ppm 

10 ppb 
2 ppb 

0.2 or .5 ppm 
1 ppb 

ppm 
0.2 or 1 ppm 

3 ppm 
2 ppm 

ppm 
or 5 ppm 
5 ppm 

.01 ppm 
20 ppm 
50 ppm 
30 ppm 

2 ppm 
or 3 ppm 
5 ppm 
1 ppm 

ppm 
ppm 

.01 or .1% 

. 0 1 % 

. 0 1 % 

20 ppm 
1 ppm 

. 0 1 % 

. 0 1 % 

5 ppm 
ppm 
ppm 
ppm 

5 ppm 
ppm 

50 or 100 ppm 
L ppm 

Subsample 
\.J eight 

Assayed (g) 

. 2 

• 2 

• 2 

• 2 

. 2 

• 2 

• 2 

• 2 
• 2 

30 

30 

1 

30 

1 

1 

. 2 

1 

• 5 

• 1 

• 2 

• 2 

1 

• 2 

• 2 

1 

. 2 

. 2 

• 2 

• 2 

• 2 

. 2 

• 2 

1 

• 2 

. 2 

1 

. 2 

• ' 
Extraction 

HTF + TAD 
HTF + TAD 
HTF + TAD 
HTF + TAD 
HTF +_TAD 
HTF + TAD 
HTF + TAD 
HTF + TAD 
HTfi + TAD 
Fire Assay 
Fi re Assay 
HF/HCL/HN0

3 
Fi re Assay 
HF/HCL/HN0

3 
HF/HCL/HN0

3 
HF/HCL/HN0

3 
HCL/HN0

3 
HTF + TAD 
HCL/HN0

3 
HCL/HN0

3 
Unknown 
Unknown 
HTF + TAD 
HTF + TAD 
HF/HCL/HN0

3 
HF/HCL/HN0

3 
HTF + TAD 
HTF + TAD 
HF/HCL/HN0

3 
HTF + TAD 
HTF +TAD 
HTF + TAD 
HTF + TAD 
HF/HCL/HN0

3 
HTF + TAD 
HTF + TAD 
HTF + TAD 
HF/HCL/HNO 

3 
HTF + TAD 
HTF + TAD 
NA 
NA 
HTF + TAD 
HF/HCL/HN0

3 
NA 

' 
Assay 
Method 

\.JR 

WR 
WR 
WR 
\.JR 

\.JR 

WR 
WR 
\.JR 

FA·ICP 
FA·ICP 
AA 

; } 

FA-ICP 
Hydride ICP 
Hydride ICP 
Hydride ICP 
IC P 

\.JR 

H y d r i d e I c·p 

H y d r i d e I C. f> 

LECO 
SP ION EL 

\.JR 

WR 
AA 
AA 
\.JR 

\.JR 

AA 
\.IR 

\.JR 

\.JR 

\.IR 

AA 
WR 

\.IR 

\.IR 

I C P 

\.JR 

\.JR 

INAA 
IN AA 
WR 

I C P 

IN A A 

Additional 
Note: HTF 

elements assayed: SiO and Th 
+ TAD ~ high temperatu~e fusion and total digestion. 

i 



A SUMMARY STA'l'ISTICS and HISTOGRAM LOGAlUTl!MIC VALUES c SUMMARY STATISTICS an cl HISTOGRAM LOGARITHMIC VALUES 

Variable,.~ Au unit ct gra N -- 25 Variable Au Unit ct gra N = 18 

Mean 0. 4 088 Min 0.0000 1st Quartile 0.0000 Mean 0.4539 Min 0.0000 1st Quartile 0.0000 
Std. Dev. 0.3430 Max 0.9542 Median 0.3010 Std. Dev. 0.3459 Max 0.9542 Median 0.6021 

CV % 83.8994 Skewness 0.0382 3rd Quartile 0.6990 CV % 76.2066 Skewness -0.1747 Jrd Quartile 0.6990 

Anti-Log Hean 2.563 Anti-Log Std. Dev. : (-) 1.164 Anti-Log Mean 2.844 Anti-Log Std. Dev. : (-) 1.282 
(+) 5.647 (+) 6.308 

======================================================================== ========================================================~============~== 

% cum % antilog 
--------

0.00 1. 92 0.919 
32.00 32.69 1.088 

0.00 32.69 1. 289 
0.00 32.69 1. 526 
0.00 32.69 1.807 

20.00 51. 92 2.140 
0.00 51. 92 2.533 
o.oo 51. 92 3.000 
4.00 55.77 3.552 

12.00 67.31 4.207 
o.oo 67.31 4.981 

12.00 78.85 5.898 
0.00 78.85 6.985 

16.00 94.23 8. 271 
4.00 98.08 9.794 

els int 
-------
-0.0367 

0.0367 
0.1101 
0.1835 
0.2569 
0.3303 
0.4037 
0.4771 
0.5505 
0.6239 
0.6973 
0.7707 
0.8441 
0.9175 
0.9909 

0 

(# of bins = 14 

******** 

***** 

* 
*** 

*** 

**** 
* 

1 

. . ' . . l!'RDBABnnv F!tiDT 

bin size = 0.0734) 

2 3 4 

LOGARITHHIC UALUES 

=========== ====== 

% cum % anti log 
--------

0.00 2. 63 0.913 
27.78 28.95 1. 096 

0.00 28.95 1. 316 
0.00 28.95 1. 581 
0.00 28.95 1.898 

16.67 44.74 2.280 
0.00 44.74 2.738 
5.56 50.00 3.288 
0.00 50.00 3.948 

11.11 60.53 4.742 
16.67 76.32 5.694 

o.oo 76.32 6.839 
16.67 92.11 8.213 

5.56 97.37 9.863 

els int 
-------
-0.0398 

0.0398 
0.1193 
0.1988 
0.2783 
0.3578 
0.4374 
0.5169 
0.5964 
0.6759 
0.7554 
0.8350 
0.9145 
0.9940 

0 

(# of bins = 13 

***** 

*** 

* 
** 
*** 

*** 
* 

1 

bin size = 0.0795) 

2 3 4 

LOGARITHHIC UALUES 

=========== ====== 
PRDBABIIUTV F!LiDT · . 1.000-r=====r=:;:============================================;;;:=:=======.-:o 1.000-.~~:--o---~----..=o;~~=====:==================================~ UARIABLE = Au UARIABLE Au 

0 

0 
0 

0. 't'tO 

a 

a: 
-o. 120 

-O.f.$0 

-1 . :2lf 0 

:95 SS 70 50 30 15 5 

PERCEt!T 

UHIT = ct gn1 0 

H 2S: 0 

H CI = 1't 
0 

0. 't'tO 
Q 
:o 

0 

-0.1:20 

-0. G80 

-1 . 2lf 0 

2 :9 5 70 50 30 

P me E ti r 

Append~x 10-1. Histograms and probability plots for gold grain 
count in the nonmagnetic HMC fraction of Rainy Lobe Till samples. 
A and B) histogram/summary statistics and probability plot for 
samp~es. overlying gran.i t.ic bedrock, c and D) histogram/summary 
statistics and probab.ili ty plot for all nonmagnetic samples 
regardless of underlying bedrock type. 
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• 
A 

B 

~ • • • • SUMMl\HY S'l'ATIS'I'ICS ci.nd HISTOGRAM LOGARITHMIC VALUES 

Variable = Au Unit ppb N = 29 

Mean = 1.9909 Min 0.6990 1st Quartile = 1. 7 577 
Std. Dev. = 0.5712 Max 2.9518 Median = 1. 8808 

CV % = 28.6924 Skewness -0.4179 3rd Quartile = 2.4018 

Anti-Log Mean - 97. 928 Anti-Log Std. Dev. : (-) 26.283 
(+) 364.877 

======================================================================== 
% 

0.00 
6.90 
0.00 
3.45 
0.00 
3.45 
0.00 

10.34 
31.03 

6.90 
o.oo 
6.90 

17.24 
0.00 
6.90 
6.90 

cum % 

1. 67 
8.33 
8.33 

11. 67 
11. 67 
15.00 
15.00 
25.00 
55.00 
61.67 
61. 67 
68.33 
85.00 
85.00 
91. 67 
98.33 

antilog els int (# of bins = 15 

4.154 
6.018 
8.717 

12.626 
18.289 
26.491 
38.372 
55.582 
80.511 

116. 620 
168.924 
244.686 
354.428 
513.388 
743.642 

1077.165' 

0.6185 
0.7794 
0.9403 
1. 1013 
1.2622 
1.4231 
1.5840 
1.7449 
1. 9059 
2.0668 
2.2277 
2.3886 
2.5495 
2.7104 
2.8714 
3.0323 

0 

** 

* 

* 
*** 
********* 
** 

** 
***** 

** 
** 

1 

bin size = 0.1609) 

2 3 4 

It • ' • • • ' c • '' • SUMM.i\HY STATIS'l'ICS and HISTOGRAM LOGAlU'rilMIC \11\I UES 

Vuriable = Au Unit = ppb ll = 2 :~ 

Mean = 2.1760 Min = 0.6990 1st Quartile = l,8351 
Std. Dev. - 0.7391 Max =--= 4.4393 Median = 2.1271 

CV % = 33.9807 Skewness = 0.7972 3rd Quartile = 2.503·1 

Anti-Log Mean = 149.962 Anti-Log Std. Dev. : (-) 27.325 
(+) 822.990 

======================================================================== 
% cum % 

0.00 2.17 
4.55 6.52 
4.55 10.87 
0.00 10.87 
4.55 15.22 

31.82 45.65 
13.64 58.70 
13.64 71.74 
22.73 93.48 

0.00 93.48 
0.00 93.48 
0.00 93.48 
0.00 93.48 
0.00 93.48 
4.55 97.83 

antilog els int (# of bins ~ 14 

3.590 
6.964 

13. 507 
26.198 
50.815 
98.562 

191.175 
370.810 
719.236 

1395.056 
2705.901 
5248.463 

10180.108 
19745.703 
38299.473 

0.5551 
0.8428 
1.1306 
1. 4183 
1.7060 
1.9937 
2.2814 
2.5692 
2.8569 
3 .1446 
3.4323 
3.7200 
4.0078 
4.2955 
4.5832 

0 

* 
* 

* 
******* 
*** 
*** 
***** 

* 
1 

bin size = 0.2377) 

2 3 4 

....---------------------------------, D.----~--~~~~--~-~--~--~--~~~-----, 
LOGARITHHIC UALUES 

=========== ====== 
;.u 1i:J;l:li 1111 iH'lllll;J Ill •• ia:1•J:f;t=llllH,.iill•Ji rm 

3.ooo-!!!~~~~!!!!!!!!!!!!!!!!~~~~~~~~~~~~~~~~~~~~~~~~~~~ UARIABLE Au 't.&oo-f~!!!!!!!!!~~!!!!!!~!!!!!!!!!!!!!!!!!!~!!l!!!!!l!!!~~~~~~~~~~~~~~~~~~~~f!!!1!!!!'l_ 
Utl IT = 

t~ 

ti CI 

B 

iS 

ppb 

3. 7:20 

2. Slf0-1 

1. 8&01 

1. cisol 

o. zoo I 

:o 

I I I 
:9:9 38 :95 

. ' 
a 

0 

:o 

I I I I I I 
$5 70 50 

PEF:CEtl T 

Appendix 10-1. Histograms and probability plots for Au in the 
nonmagnetic HMC fraction of Rainy Lobe Till samples. A and B) 
histogram/summary statistics and probability plot for samples 
overlying granitic bedrock 7 c and D) histogram/summary statistics 
and probability plot for samples overlying greenstone bedrock. 
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A 

B 

SUMMARY STXrISTICS and HISTOGRAM LOGAJUTHMIC VALUES c SUMMA HY STA'rrsrrrcs und HISTOGRAM LOGARITHMIC VALUES 

Variable As Unit ppm N = 29 Variable As Unit ppm N = 22 

Mean 1. 4 505 Min 1.2553 1st Quartile 1. 3756 Mean 1.3791 Min 1.0000 1st Quartile 1.2782 
Std. Dev. 0.1124 Max 1.6812 Median 1.4624 Std. Dev. 0.2099 Max 2.1139 Median 1. 3979 

CV % 7.7525 Skewness -0.0458 3rd Quartile 1.5117 CV % 15.2177 Skewness 1. 6936 3rd Quartile 1. 4232 

Anti-Log Mean 28.215 Anti-Log Std. Dev. : (-) 21.n9 Anti-Log Mean 23.938 Anti-Log Std. Dev. : (-) 14.764 
(+) 36.554 ( +) 38.810 

======================================================================== ======================================================================== 
% cum % antilog els int (# of bins = 15 bin size = 0.0304) % cum % antilog els int ( # of bins = 14 bin size = 0.0857) 

-------- ------- ---------------------------------------- -------- ------- ----------------------------------------
o.oo 1. 67 17.380 1.2401 0.00 2.17 9.061 0.9572 

10.34 11. 67 18.642 1.2705 *** 4.55 6.52 11. 03 7 1.0428 * 
3.45 15.00 19.995 1. 3 009 * 0.00 6.52 13.444 1.1285 
o.oo 15.00 21.446 1. 3313 9.09 15.22 16.376 1. 2142 ** 

10.34 25.00 23.002 1. 3 618 *** 9.09 23.91 19.948 1.2999 ** 
3.45 28.33 24.671 1.3922 * 27.27 50.00 24.299 1.3856 ****** 

10.34 38.33 26.462 1.4226 *** 31.82 80.43 29.599 1. 4 713 ******* 
3.45 41. 67 28.382 1.4530 * 9.09 89 .13 36.056 1.5570 ** 
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Appendix 10-1. Histograms and probability plots for As in the 
nonmagnetic HMC fraction of Rainv Lobe Till samples. A and B) 
histogram/summary statistics and probability plot for samples 
overlying granitic bedrock, C and D) histogram/summary statistics 
and probability plot for samples overlying greenstone bedrock. 

3 
'·· 

a 
q 

0 

d 

3(1 15 5 '.2 

=========== ====== 
UARIAE:LE 

Utt IT = 
ti 

N CI = 
22 
1 't 

As 

PPH 



B 

' ' ., • ' •... ( ,.'.'. , .. <.· 
z /:' : f 

f • • • • ' It ' • It .! • • • ••• ,. • '. 6 SUMMARY ST.Z\TISTICS ;rnd TUSTOGRAM LOGAHITHMIC VALUES 

Variable = w Unit = ppm N = 29 

Mean = 0.9923 Min = 0.6021 1st Quartile = 0.6021 
Std. Dev. = 0.4328 Max = 2.0000 Median = 0.7782 

CV % = 43.6146 Skewness = 0.5908 3rd Quartile = 1.2947 

Anti-Log Mean = 9.824 Anti-Log Std. Dev. : (-) 3.627 

% cum % 

0. 00 1. 67 
48.28 48.33 
0.00 48.33 
0.00 48.33 
0.00 48.33 
3.45 51.67 

10.34 61.67 
6.90 68.33 
6.90 75.00 

10.34 85.00 
o.oo 85.00 
6.90 91.67 
3.45 95.00 
0.00 95.00 
o.oo 95.00 
3.45 98.33 

antilog els int (# of bins = 15 

3.566 
4.487 
5.647 
7.107 
8.944 

ll. 256 
14.166 
17.828 
22.437 
28.236 
35.535 
44.721 
56.282 
70.831 
89.140 

112.183 

0.5521 
0.6520 ************** 
0.7518 
0.8517 
0.9515 
1.0514 * 
1.1513 *** 
1. 2511 ** 
1.3510 ** 
1.4508 *** 
1.5507 
1. 6505 ** 
1. 7504 * 
1.8502 
1. 9501 
2.0499 * 

(+) 2 6. 611 

bin size = 0.0999) 

------------------------------------------------------------------------
0 1 2 3 4 

c 

D 

SUMMARY STATISTICS and HISTOGRAM 

Variable 

Mean 
Std. Dev. 

CV % 

w 

0.9444 
0.5927 

62.7561 

Unit = 

Min = 
Max = 

Skewness = 

LOGl\lUTl!MIC VALUES 

ppm N = 22 

0.6021 lst Quartile = 0.6021 
2.4624 Median = 0.6021 
1. 4 512 3rd Quartile = 1.0923 

Anti-Log Mean 8.798 Anti-Log Std. Dev. : (-) 2.248 
(+) 34.437 

======================================================================== 
% 

0.00 
68.18 

0.00 
4.55 
0.00 
4.55 
4.55 
o.oo 
4.55 
0.00 
o.oo 
4.55 
4.55 
0.00 
4.55 

cum % 

2.17 
67.39 
67.39 
71. 74 
71. 74 
76.09 
80.43 
80.43 
84.78 
84.78 
84.78 
89 .13 
93.48 
93.48 
97.83 

antilog els int (# of bins = 14 

3.392 
4.716 
6.557 
9.116 

12.674 
17.621 
24.498 
34.059 
47.351 
65.832 
91.525 

127.245 
176.906 
245.950 
341.940 

0.5305 
0.6736 
0.8167 
0.9598 
1.1029 
1.2460 
1.3891 
1.5322 
1. 67 53 
1. 8184 
1. 9615 
2.1046 
2.2477 
2.3908 
2.5339 

0 

*************** 

* 

* 
* 
* 

* 
* 

* 
1 

bin size = 0.1431) 

2 3 4 

'. 

r-~~~~~~~~~~~~~~~~~~~~~~~~~~~~--. 

LDGARITHHIC UALU£S 

=========== ====== 
;a~~•l:J:1:JCijilli•"Ria lll•li 2.2001!!~~~~~~~~~~~~~~~~!!!!!!!!!!!!!~!11!!!!11!!!~!!!!!!!!!!!!!!!!!!~~~ UARIABLE 

Uti IT 

Ii 

H CI 

1-l 

PPH 

2.goo · . · . PRDB.ABll.:l'l't' IU.DI . · ~, 

0 

o: 29 

15 :o 
1. $1+0 2' 160 

0 
0 

0 

1 ''+80 C) 1.720. 
G) 

0 

p 
,0 

0 

0 
i,120 1, 2SO~ 0 

D' 

0 

o .no 
0 "°l 

0 

0 

0.'tOO-'-~~i""~~-r~--,~-r--,---,__;[----,.~-T-~,-~-f-,--,--T~-.~-.;.~~_;..~..;__l 0 ''tOO I I I I I I I I I I I 
99 98 95 SS 70 50 30 15 5 

F'ERCEtl T 
2 :9 9 :9 ., :35 es 70 50 

P Er: CE ti T 

Appendix 10-1. Histograms and probability plots for }']_ in the 
nonmagnetic HMC fraction of Rainy Lobe Till samples. A and B) 
histogram/summary statistics and probability plot for samples 
overlying granitic bedrock, C and D) histogram/summary statistics 
and probability plot for samples overlying greenstone bedrock. 
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Appendix 10-1. Histograms and probability plots for Cu in the 
nonmagnetic HMC fraction of Rainv Lobe Till samples. A and B) 
histogram/summary statistics and probability plot for samples 
overlying g_ranitic bedrock, c and D) histogram/summary statistics 
and probability plot for samples overlying greenstone bedrock. 
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Appendix 10-1. Histograms and probability plots for Pb in the 
nonmaqnetic HMC fraction of Rainy Lobe Till samples. A and B) 
histogram/summary statistics and probability plot for samples 
overlying granitic bedrock, C and D) histogram/summary statistics 
and probability plot for samples overlying greenstone bedrock. 
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Appendix 10-1. Histograms and probability plots for Zn in the 
nonmagnetic HMC fraction of Rainy Lobe Till samples. A and B) 
histogram/summary statistics and probability plot for samples 
overlying granitic bedrock, c and D) histogram/summary statistics 
and probability plot for samples overlying gx_eenst9ne bedrock. 
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Appendix 10-1. Histograms and probability plots for Ni in the 
nonmaqnetic HMC fraction of Rainy Lobe Till samples. A and B) 
histogram/summary statistics and probability plot for samples 
overlying granitic bedrock, c and D) histogram/summary statistics 
and probability plot for samples overlying greenstone bedrock. 
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Appendix 10-1. Histograms and probability plots for Cr in the 
nonmagnetic HMC fraction of Rainy Lobe Till samples. A and B) 
histogram/summary statistics and probability plot for samples 
overlying granitic bedrock, C and D) histogram/summary statistics 
and probability plot for samples overlying greenstone bedrock. 
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Appendix 10-1. Histograms and probability plots for Co in the 
nonmagnetic HMC fraction of Rainy Lobe Till samples. A and B) 
histogram/summary statistics and probability plot for samples 
overlying granitic bedrock, c and D) histogram/summary statistics 
and probability .plot for samples overlying g_rcenstone bedrock. 
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Appendix 10-1. Histograms and probability plots for Fe in the 
nonmagnetic HMC fraction of Rainy Lobe Till samples. A and B) 
histogram/summary statistics and probability plot for samples 
overlying granitic bedrock, c and D) histogram/summary statistics 
and probability plot for samples overlying greenstone bedrock. 
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Appendix 10-1. Histograms· and probability plots for Mn in the 
nonmagnetic HMC fraction of Rainy Lobe Till samples. A and B) 
histogram/summary statistics and probability plot for samples 
overlying granitic bedrock, c and D) histogram/summary statistics 
and probability plot for samples overlying greenstone bedrock. 
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Appendix 10-1. Histograms and probability plots for Au in the 
silt/clay fraction of Rainy Lobe Till samples. A and B) 
histogram/summary statistics and probability plot for samples 
overlying granitic bedrock, C and D) histogra.m/su111mq.ry !5.:t:atistics 
and probability plot for samples overlying greensj~one bedrock. 
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Appendix 10-1. Histograms and probability plots for As in the 
silt/clay fraction of Rainv Lobe Till samples. A and B) 
histogram/summary statistics and probability plot for samples 
overlying granitic bedrock, C and D) histogram/summary statistics 
and probability plot for samples overlying greenstone bedrock. 
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Appendix 10-1. Histograms and probability plots for W in the 
silt/clay fraction of Rainy Lobe Till samples. A and B) 
histogram/summary statistics and probability plot for samples 
overlying graniti~ bedrock, c and D) histogram/summary statistics 
and probability plot for samples overlying greenstone bedrock. 
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Appendix 10-1. Histograms and probability plots for Cu in the 
silt/clay fraction of Rainv Lobe Till samples. A and B) 
histogram/summary statistics and probability plot for samples 
overlying granitic bedrock, c and D) histogram/summary statistics 
and probability plot for samples overlying greenstone bedrock. 
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Appendix 10-1. Histograms and probability plots for Pb in the 
silt/clay fraction of Rainy Lobe Till samples. A and B) 
histogram/summary statistics and probability plot for samples 
overlying granitic bedrock, c and D) histogram/summary statistics 
and probability plot for samples overlying greenstone bedrock. 
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Appendix 10-1. Histograms and probability plots for Zn in the 
silt/clay fraction of Rainv Lobe Till samples. A and B) 
histogram/summary statistics and probability plot for samples 
overlying granitic bedrock, c and D) histogram/summary statistics 
and probability plot for samples overlying greenstone bedrock. 
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Appendix 10-1. Histograms and probability plots for Ni in the 
silt/clay fraction of Rainv Lobe Till samples. A and B) 
histogram/summary statistics and probability plot for samples 
overlying granitic bedrock, C and D) histogram/summary statistics 
and probability plot for samples overlying qre~n_§tone bedrock. 
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Appendix 10-1. Histograms and probability plots for Cr in the 
silt/clay fraction of Rainv Lobe Till samples. A and B) 
histogram/summary statistics and probability plot for samples 
overlying granitic bedrock, c and D) histogram/summary statistics 
and probability plot for samples overlying greenstone bedrock. 
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Appendix 10-1. Histograms and probability plots for Co in the 
silt/clay fraction of Rainy Lobe Till samples. A and B) 
histogram/summary statistics and probability plot for samples 
overlying granitic bedrock, C and D) histogram/summary statistics 
and probability plot for samples overlying greenstone bedrock. 
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Appendix 10-1. Histograms and probability plots for Fe in the 
silt/clay fraction of Rainv Lobe Till samples. A and B) 
histogram/summary statistics and probability plot for samples 
overlying granitic bedrock, C and D) histogram/summary statistics 
and probability plot for samples overlying greenstone bedrock. 
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Appendix 10-1. Histograms and probability plots for Mn in the 
silt/clay fraction of Rainy Lobe Till samples. A and B) 
histogram/summary statistics and probability plot for samples 
overlying granitic bedrock, c and D) histogram/summary statistics 
and probability plot for samples overlying greenstone bedrock. 
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