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Summary

Data from geochemical studies at the MacLellan Au-Ag deposit illustrate that there is no one
‘best’ sample medium or sample depth for Enzyme Leach®™ and Terrasol Leach™ soil surveys
to identify mineralization similar to that found in the Rainbow zone. Various metals, including
Eu, give anomalies at different soil horizons, and it appears that element patterns are just as important or more important
in identifying the anomaly source, which can be within the till, at the bedrock surface or buried under considerable
thicknesses of rock (Clark et al., 1990). However, this study, as well as many others conducted in glacial environments,
suggests that relatively shallow sample depths of 10-20 cm yield fairly consistent, high-contrast results above subcrop-
ping mineralization (e.g., Clark, 1993; Clark et al., 1990; Hamilton et al., 2004a, b). Nonetheless, it is important to
develop a three-dimensional (3-D) understanding of soil geochemistry above mineral deposits so that selective extrac-
tion results can be put into this spatial context. In this area, and in many other areas underlain by glacial till, it is not
possible to find the same sampling medium at a specific sample depth. Consequently, the indications of the strength of
an electrochemical cell may be of greater assistance in selecting drill targets than the identification of individual ‘high
metal’ sites. Additional samples collected across this mineral zone will provide a 3-D view of metal distribution in the
upper portions of this relatively homogeneous sample medium.

Introduction

The behaviour of rare earth elements (REE) in association with massive sulphide deposits indicates that Eu can be
used as a vector to massive sulphide mineralization in exhalite units that contain trace amounts of base metals (Gale,
et al., 1997; Gale et al., 1999; Gale 2003). This study is part of a project designed to investigate the distribution of Eu
in the soil and vegetation overlying Au and base-metal deposits, specifically to determine the behaviour of the REE in
soils and vegetation over known Au mineralization. This part of the project provides a 3-D view of the distribution of
elements within a relatively homogeneous overburden that consists predominantly of fine- to medium-grained sand. The
presence or absence of Eu anomalies in association with base- and precious-metal anomalies could be of assistance in
exploration in the Lynn Lake area, where overburden cover is extensive along features such as the Agassiz Metallotect
(Fedikow, 1986).

Core samples collected from a drillhole that intersected the Rainbow zone (Figure GS-8-1) were analyzed for major
and trace elements. Soil samples were collected at different depths below the surface along a profile across the Rainbow
zone at the MacLellan mine. The outer bark of spruce trees over 10 cm in diameter was collected adjacent to the soil
sample sites (Gale, 2003). Three sites (Mac 31, Mac 32 and Mac 33) adjacent to the surface projection of the Rainbow
zone were selected for detailed profiling by the second author and sampled at 5 cm intervals to a depth of 100 cm.
Additional soil samples were collected over the Rainbow, Main and Nisku zones during the 2004 field season. This paper
reports the results of Enzyme Leach®™ and Terrasol Leach®™ analyses of soils collected from the three 1 m deep pits.

Geological setting of the MacLellan deposit

The MacLellan deposit, consisting of the Rainbow, Main and Nisku Au-Ag+Zn+Pb zones, and other known
precious metal deposits occur within the Agassiz Metallotect, a regional feature that encompasses a distinctive strati-
graphic unit (Fedikow and Gale, 1982; Fedikow, 1986). The Agassiz Metallotect includes a sequence of dominantly
sedimentary rocks with both clastic and chemical components, and minor mafic volcanic and volcaniclastic rocks
(Fedikow, 1986). Although sheared and faulted, mineralization at the MacLellan mine is essentially stratabound. The
hostrocks to the mineralization occupy a 10-20 m thick layer of sedimentary and volcanic rocks that has been followed
for approximately 1.5 km along strike within the much thicker Agassiz sequence of sedimentary and volcanic rocks
(Fedikow, 1986). The sedimentary hostrocks include siltstone, magnetite-bearing siliceous siltstone, biotitic sulphidic

! Black Hawk Mining Ltd., 100 Camp Street, Lynn Lake, Manitoba ROB 0W0
2 Consulting Geologist, Reno, Nevada

92 Manitoba Geological Survey



6307508.4m.N.

‘T'WIHY608€

8
o
o

o
;Mmmn

. Lake
MacLellan mine a

o
0
o
o
o
0
o
.

o
o
.

“ MAIN ZONE ::--

[

"~ MacLellan mine property’ :

[ ] Porphyritic basalt

400
1

800
J

[] Sedimentary rocks P Gold zones T
Greywacke N W Shearzone 0 100 200 300 lake
Picrite “+~._  Limit of mapping metres

feet

380135.6m.E.

6306986.1m.N.

Figure GS-8-1: Location of the Rainbow zone, MacLellan mine, Lynn Lake.

siltstone, oxide-facies iron formation with chert and magnetite laminae, and silicate-facies iron formation consisting of
chlorite-garnet-actinolite with Fe and base-metal sulphides (Fedikow, 1986; Ferreira and Baldwin, 1997). Rhythmically
layered pyrite and pyrrhotite occur in the sulphide-facies iron formation. The volcanic rocks are 1-3 m thick massive
basalt and derived tuff or tuffaceous sedimentary rocks. These rocks have high Mg, Ni and Cr, and are geochemically
distinct from the sedimentary rocks (Fedikow, 1986). Locally, the basaltic rocks are silicified and carbonatized. Although
commonly referred to as picrite (Fox and Johnston, 1980), the basalt does not appear to have any olivine or the chemical
composition of picrite (P. Theyer, pers. comm., 2004). Medium- to coarse-grained amphibole-rich rocks in this sequence
mineralogically and geochemically resemble metamorphosed Mg-rich alteration lenses in the footwall alteration zones
associated with volcanogenic massive sulphide deposits.

Samples of chemical and clastic sedimentary rocks and basalt from drillhole 8326 show a wide variation in both
major and trace elements. The SiO, contents vary from 43 to 72% and MgO contents vary from 1.4 to 15.5%. The
samples have europium deviation (Eu?)® values that vary from —1 to +447%, but there is no correlation between the Eu?
and mineralization or rock type. The highest Eu’value occurs in a ‘chert-like’ rock with 3.7% Na O and 4.5% K O, but
there is no correlation with Au content.

Partial leach analyses

Partial leach analyses act selectively on different portions of the soil constituents and strip varying amounts of
amorphous and crystalline oxide coatings, primarily those of Fe and Mn, from the same samples. Trace elements
contained within these coatings are released into solution, together with water-soluble components, and other compo-
nents are released through hydrolysis. Elemental concentrations vary not only laterally, but also vertically (at different

*Eu' = (Ew/(Sm, /2 + Gd /2) - 1) x 100, where _ is the chondrite-normalized value
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soil depths) and in different soil horizons within glacial overburden (Hamilton et al., 2004a, b). Studies in various
terrains have determined that the ideal sample depth or soil type varies from place to place — there are indications that
the ideal depth may vary over time. Tables GS-8-1 and -2 show the relative concentrations for elements from the same
samples using the weak extraction method of Enzyme Leach®™ and the stronger Terrasol Leachs™ for three test pits (Mac
31, Mac 32, Mac 33) at the Rainbow Au zone; each sample represents a 5 cm depth interval.

Enzyme Leach™

The locations of sample pits Mac 31, Mac 32 and Mac 33 are shown on Figure GS-8-2, together with the position
of the Agassiz sequence and the surface projection of the underlying mineralization. On Figure GS-8-3, the sample
locations are shown in relation to the projected surface position of both the Rainbow ore zone and two thinner hang-
ingwall mineralized zones. Data for selected elements are presented in Table GS-8-1. The complete Enzyme Leachs™
database for all samples from the three sites is available in Data Repository item 2004003.*

Selected element profiles for the 1 m deep pits at sites Mac 31, Mac 32 and Mac 33 are illustrated in Figures GS-8-4
and -5; the Enzyme Leach®™ data are normalized to the first quartile (lower 25% of the data) and the results are plotted
as BB (= ‘times background’). All of the profiles show a marked variation from top to bottom. The profile for Au at site
Mac 31 is not only >50 BB in the top 10 cm of the soil profile, but Au is detectable to a depth of 45 cm. In the other two
pits, none of the B-horizon soil samples shows a Au response. The sample medium at site Mac 31 is quite similar to
that at the other two sites, so the difference in Au responses cannot be attributed to selective collection by A, B or C soil
types (cf. Clark, 1993). The Mac 31 site is closer to or directly overlies the mineralized zone, as indicated by projection
of drillhole information to the subsurface (Figures GS-8-2, -3). At site Mac 32, only the top 5 cm of the A horizon has a
Au response; it is considered to be considerably closer to the subsurface projection of the mineralized zone than Mac 33
(Figure GS-8-2). This indicates that Au forms an apical anomaly and that there is limited dispersion of Au away from the
immediate vicinity of the mineralized zone.

Arsenic responses are strong at site Mac 31, the strongest being in the A-horizon samples. The Ae- and B-horizon
samples show weak responses that can still be used to identify the mineralized zone. Tellurium and rubidium are
anomalously higher in the A-horizon at site Mac 31 relative to the other two sites; in addition, the responses for both
elements extend deeper at site Mac 31 and are independent of soil type (Figure GS-8-4b).

Manganese responses in the upper portions of the soil profile are highest in the top 5 cm of organic-rich material,
but do not discriminate between sites Mac 31 and Mac 33. Manganese response is much lower (<10 BB) in the lower
part of the A, Ae and B soil horizons, and much higher (100-200 BB) in the lower part of the C horizon (Figure GS-8-5)
at sites Mac 31 and Mac 32. In contrast, the lower part of the C horizon at site Mac 33 has <25 BB Mn, but the lower
part of the A, Ae B horizons, and the upper part of the C horizon all have <5 BB Mn. The patterns for Zr, Y and REE are
similar to those for Mn (Table GS-8-2).

Base-metal responses (Figure GS-8-4c) are strong at site Mac 31, with BB values >200 for Zn in the top 5 cm of the
A soil horizon. Strong responses for Zn, Pb and Cd in the top 10 cm of the profile suggest that the A-horizon anomaly
will be dispersed over a much larger area than the mineralized zone and may not identify a specific exploration target.
Base metals in the 10-20 cm depth interval at site Mac 31 are anomalous in comparison to Mac 32 and Mac 33.

Both positive and negative Eu! values are present at all three sites, and the distribution and size of the europium
deviation (EuY) differs both vertically and laterally. Site Mac 31 has positive Eutvalues in all samples down to a depth of
60 cm and shows deviations of up to 300% in both A- and B-horizon samples (Figure GS-8-4a). The uppermost parts of
the A-horizon soils at sites Mac 32 and Mac 33 have negative Eu? values, and the extent of the Eu? is considerably less
at comparable sample depths than at site Mac 33, which is closer to the mineralized zone. This is probably a response to
the presence of reduced chemical species such as H,, reduced or methylated metals and/or hydrocarbons rising above the
mineralized zone. This type of environment would allow Eu?" to form and migrate from the reduced body into the upper
parts of the soil zone until oxidized by the atmosphere. Oxidation is probably also responsible for the fixing of many
other metals that have migrated to the upper part of the soil profile as volatile species.

Oxygen availability from the atmosphere may be a key reaction component for fixing metals, and this is probably
controlled primarily by sample depth in specific media. A constant sampling depth can be used in this area to identify
Rainbow zone—type mineralization (cf. Hamilton et al., 2003, 2004a). Samples collected at the 10-25 cm depth interval

4 MGS Data Repository item 2004003, containing the data or other information sources used to compile this report, is available on-line to download
free of charge at www2.gov.mb.ca/itm-cat/freedownloads.htm, or on request from minesinfo@gov.mb.ca or Mineral Resources Library, Manitoba
Industry, Economic Development and Mines, 360—1395 Ellice Avenue, Winnipeg, MB R3G 3P2, Canada.

94 Manitoba Geological Survey



0esc ¢0 €8l Le /LS €L 90 /'l 10 S 9 14 € 0 g 4 006¥¢ 9¢ Sy 0 0801 rZe SBIN-€0-2¢Y
Ocve €0 <¢s¢ Sy 8l 90 ¥0 80 1’0 4 S € 4 0o v 4 00€ce 06 (014 0 0801 1c€ 9BIN-€0-CY
ogle G0 vy €9 Ol L0 ¥0 60 <20 l 8 14 € 0 g 3 00Zlc 69 g€ 0 080}  HcE SeiN-€0-¢v
oSyl G0 €05 8y 8 g0 €0 90 <0 c0 l 6 14 € 0o v 3 0ocve v8 0€ 0 080}  ©Oc€ SeiN-€0-¢v
oglL L0 G695 € L g0 €0 90 <0 l vl S 4 0 € 4 0ocve L€ 14 0 080}  dc¢€ 9eiN-€0-¢v
0glL G0 G099 Lv ¢l 90 €0 L0 <20 c0 I °14 8 I € € 0ocee  Le 0c 0 080}  3Jc¢€ SeiN-€0-¢v
€66 €0 vy €€ 9l ¥0 ¢0 60 <0 0 3 0€ 9 3 4 9 00vSC 8¢ Sl 0 080l  dce 9BN-€0-Cy
o6y <¢0 lev e Ll ¥0 20 G0 10 [A ) I 8¢ S l S Ll 00C9¢ ¢l ol 0 0801  Oc€ SeiN-€0-¢v
69y <¢0 ¥26 €S I¢C 80 ¢0 0L <0 S0 0 4 9€ Sl 6 €& ¢SL 0008 Vv G 0 080l  dc¢€ 9BN-€0-¢y
GGG v'0 O0¥Sl cve 1ee 81l G0 1'e €0 l'e L €L 69 14 1200 lc €clL 08l 009%y ¢ O 0 080} V€ 9eiN-€0-¢v
0scl 6L G 008 8G ¥lI ¥8 00 L0 ey l€ 344 0o 6L £ 009€c €v- G6 0 0 Geol e om_\,_.mm_.m_wﬂ
001 s9L g 0séc 9§ €1 .8 00 90 0 8¢ /¢ 90¢ S 0o I 1/ oovie SGv- G6 o) 0 G20l LLEOBN-€0-Ch
0ccl 66l G ogege €9 G1  §6 00 90 O 8¢ €€ 60Cc 9 0 le L ooleec G- 06 o) 0 G20l SLEOBN-€0-¢Y
oeel 00 8le S Ole €9 ¥I1 86 00 90 0 8¢ 8¢ 89l L 0o 9 8 009€c 8- 68 o) 0 G¢0l  dlESBN-€0-¢cY
oLel G¢cec G ogeve 9§ ¢L 8L 00 90 0 e V¢ ¢sl 9 0o v L oovGe Lv- 08 o) 0 G20l  DlE deN-€0-cy
oLel Sle 9 ovoe 9% 01 +v9 00 120 G¢ < vl 9 0o S 9 oolee v~ 6. 0 0 Gcol  dlESeN-€0-¢cy
0Lel 00 9¢¢ 6 Olce L' L0 <¢¥ 00 S0 €¢ 6l 0L 9 0 L S ooleec 6¢- 0L o) 0 G20l OlEOBN-€0-CY
06¢lL €l L 129 6'b 90 G¢ 00 ¢0 9l ¢l 20 4 0 8 ¥ oovve le-  S9 o) 0 G20l NLEOBN-€0-CY
oovl lece LV v6S VL v0o gL 00 c0 oL 8 6 ¥ 0 Z € 006€c  O- 09 o) 0 G20l INLEOBIN-€0-Ch
0cilL 00 ZZL 6L /88 G0 €0 80 00 € 9 €& ¢ € 0 g 4 0ov0c 8L SS o) 0 G20l TTLEOBIN-E0-CY
oLel 00 vee €€ 8¢y ¥0 €0 60 00 [4 L e ¢ 4 0 g [4 009€C 9. 0§ o) 0 G¢0L  MLESBN-€0-¢c¥
0l9L L0 86¢ ¥ €€ G0 €0 90 10 € 6 14 3 4 0o v 3 009¢€c 06 Sy o) 0 G20l rLe SBN-€0-CP
GG¢l €0 6 S €l l'0 ¢0 <0 1’0 4 8 € 0 7100 ¢ 0 g 3 oogee  v¥6C  OF g 0 Geol 11€ 9BIN-€0-CY
¥e9 v0 L. e Sl ¢o0 L0 ¢0 <o c0 4 ol € 0 100 0 9 3 009ve gel g€ g 0 G20l HLEOBN-€0-C
oy ¥0 €0y G¢ €¢C ¢0 10 ¢0 <o c0 4 6l € 3 2100 3 9 € 00¥9Z €9 0¢ g 0 G20l OlEdeN-€0-cy
¢ce L'0 00y 9L GE ¢o L0 <20 10 4 6l € 3 G100 I 8 4 008G¢ 8% 14 S| 0 G20l d1€OBN-€0-Ch
¢0c 00 Ocv 9 0¢ 00 00 1’0 00 €0 Sl 4 0 9100 I oL 6 00c9¢ €6 0c 0 G20l 3LEOBN-€0-CY
8lG G0 Glel ey LI L'0 10 1’0 €0 90 € 9l 8 4 1200 Wo¢,. ve oovee ¥9L Gl 0 G¢ol  AledeN-€0-¢cy
0901 €} Gl€Z €8l 8¢ ¢0 <0 10 90 8l ve Ly W9 8900 vy 691 061 00087 90¢€ Ol 0 G20l DL€ OBN-€0-CY
6¢0L 9L 00vCc ¥vSE€ €c¢c ¢0 ¢0 ¢0 80 L'e 6L 89 L X440 €y <¢9¢ [L6¢ 008€S V0C G 0 Gcol  gledeN-€0-¢cv
€88 L'¢ Gllc L€ OOVL G0 <¢O0O 90 O 6L 99 IEl G¢ €vL0 Ly 8G¢ 0¢Z 00ce9 6¢ 0 0 G20l VIEOBN-€0-¢Y
ed SO IS Qi UN PO N3 ws IL PO np IN 03 ny qs OWN sV 10°D'S 3 r_ﬁ__wwu YLON IS9Mm "ou a|dweg

*€00700Z wall Aioyisoday ejeq ul s|qejieAe aie sajeulplood NN pue sasAjeue ,gyoea] sawAzug ajajdwo) * Jiwi| uoi}d3)3p Mo|aq, djealpul
ajqe} ul s||992 yue|g "qdd ul ejep ||y "dulw ue|[a1\ ‘@U0zZ Mmoquiey ‘cE JB|\ Pue Zg o ‘LS OB\ Sa)s Je sask|eue ,yoea] awAzug Joj ejep Juswa|e pajdadlas :|-g-So 3d|qel

95

Report of Activities 2004



00L X (1 - (2/'PO + z/'ws)/'n3) = ,n3 ‘aAEIIUEBNbIWSS “D'S :SUOKEIASIqAY

0clL 00 ¥IlEe € ove L'c 90 1'e 00 c0 [4 21 PA S 0 0o 7 L 00SG¢ 0¢- G6 o) ocl 00LL  1€€deiN-€0-cv

d3d

08¢l 0ce ¢ Sve €¢ L0 ve 00 €0 0 €e vl 1 3 0 /£ 9 00c0Zz Le- 06 S6€ JBN-£0-2h

(@]

oel 00LL

ovllL L0€ € S0€ ve L0 9¢ 00 [4 €L 0 vl €Ll 3 0 £ 9 008¢¢ 8¢ 06 o] ogl 00LL  SEEOBN-E0-CY
0o€lL G8¢ ¢ 174 e 01 1’6 00 c0 6e 9l 6 4 3 3 9 9 00lve 1e- 68 o) ocl 00LL  HEE SBIN-E0-Cv
oLel vee € 6¢¢ ge 0L 69 00 €0 e vl oL ¢ 3 3 9 S 00cve c¢e- 08 o] ogl 00LL  DE€E 2eN-€0-Ch
896 00 00 V¥ (Vx4 0¢ 80 Ov 00 c0 6l ¢ 6 4 4 3 9 € 00G¢cec gGe- G.L o) ocl 00LL €€ deiN-€0-¢v
0coL €el € S L'z 80 6¢ 00 ¢l 9 14 4 ¥ 3 4 4 00L0¢c 0¢- 0L o] ogl 00LL  Og€E OBN-€0-Cy
oviL 00 9L 0L GF 9¢ 80 L'y 10 6 14 € 4 4 0 € 4 0080¢ l¢- 99 o) ocl 00kl NEE€ OeiN-€0-cv
ov¢cl L0 6¥l <¢¢ 99 §¢ 80 L€ 10 8 14 14 € € 0 € 3 00S0¢ 6¢- 09 0 ocl 00LL  INEE SBIN-E€0-Cv
099, ¢0 €9 ¥ 19 L' 80 ¢6G¢ <¢0 €0 8 9 S € € 0o ¥ 3 00sle  €¢-  §S g ogl 00l €€ OBIN-€0-C
006l €0 ¥8L 6V L 6¢ 60 8¢ <20 L0 L 8 14 € € 0 g 3 00lce 8L- 0§ g ocl 00LL  MEE dSBeN-€0-¢v
0cee ¥'0 ¢oc vs ¢l 6¢c 60 ¢6¢ <0 [4 9 vl 4 ¥ [4 0 ¥ 3 0090¢ ¥l- G¥ g ogl 00LL ree OBN-€0-¢
0961 90 06L LS Vi ¢¢ 80 8¢ <20 L0 9 8l S € 4 (U 4 3 ooece  L- (014 g ocl 00LL 1€€ SBN-€0-C
098 90 6¥L 85 / 9L 90 61 <20 9 Ll 14 € 4 0o ¥ 3 0ogze 8 Ge g ogl 00LL  HEE OBIN-€0-C
ogeL 60 691 09 8 €L G0 91 <20 S 0c 14 4 3 3 4 3 0ov0ec L o€ g ocl 00kl  O€E deiN-€0-cv
oeelL 0L ZZL 85 Ol VL g0 ¥1lL ¢0 <0 4 9l € 4 0 3 ¥ 3 oogle Ll 14 [44 ocl 00LL 4€€ OBIN-€0-¢P
ovoL L'L vl €5 0l 'L 6§60 ¥1L <¢0 90 0 4 9l € [4 0 3 S [4 0086l l¢ 0¢ [A4 oel 00LL  J€E OBN-E0-CY
oovL 0L 88L 6V Gl 80 G0 1Lk ¢0 90 ¥0 0 € ¥ €¢ 14 3 0 3 L 4 00€0Cc  vS Sl [44 ocl 00LL  AgcE dSeiN-€0-¢v
8¢6 V¥0 8vc L€ l¢C ¥o €0 90 <¢0 9L S0 L S ¢ 0€ 6 3 € ¢ € 0080C 09 ol [A4 ogl 00LL  Of€E OBN-€0-CY
G8¢ 00 169 G¢ 66 ¢o L0 €0 <¢0 Lo V¥ 0 99 3 [44 ve ¢ 4 9l 0¢ L€ 008vCc 8l S v ocl 00LL  9€€ deiN-€0-cv
Sl ¢0 09€L &§SL SGZLL €L ¥0 GlL G0 €9 ¢ v e VL 9¢ 8 6€ ge 19 /lgl oovee 8L- 0 oy ogl 00LL  VEE OBN-EO-CY
00GL 00 ¥ ¥ 099¢ 0¢ 90 /L¢ 00 gL 0 b ¥9 €€ PAY 0 G 6 00S€c  €¢- G6 0 0 0801  1c€ delN-€0-¢cv
08GL 00 ¢l ¥ Olve €¢ L0 ¢¢€ 00 80 0 6 6y 8¢ v 0 vl 6 00lve €¢- 06 o] 0 0801  Sc¢€ 9eiN-€0-¢v
099} g8l € 0/l 8¢ 80 L'y 00 ¥0o 0 €5 ¢¢€ viL ¢ 0 8L 6 00cve Le- 68 o) 0 0801  Hc€ deiN-€0-cv
0LL1 9Ll € o¥9¢ O0v 'L 8§ 00 ¥0 0 65 €€ el v 0 lc 6 008€c Ge- 08 o) 0 080l  Dce 2BN-€0-Cy
0€8l 6.1 € Olve 6% €L v, 00 ¥0o 0 89 v 60l ¥ 3 0 8L 6 00ceec 6¢- 6L o] 0 080l  dc€ 9BN-€0-¢y
0281 68l € 0c6lL v's Gl 18 00 €0 0 69 /L€ 6 G 0 9 6 008€c 9¢- 0L o) 0 0801  Oc€ SeN-€0-¢v
0/81 €Ll € o6l 99 S1 S8 00 ¥0 0 9¢ €¢ €5 9 o ¢ 7 000gc 9¢- S99 0 0 0801  Nc¢€ 9BN-€0-¢y
0561 (4] 6v. ¢y VL 69 00 [A ) 0c Si €€ g 0 8 9 000lec 9¢- 09 0 0 0801  INC€E 9BeIN-€0-¢v
08¢l 8l 9 8¢l S ¥0 61 00 8 8 L 4 ¥ 0 g € 00sec  ve-  SS o] 0 0801  71¢€ SBIN-€0-¢v
0sGL 00 ¢k 0oL 99 60 ¥0 <L 00 4 S 4 4 S 0 g 4 00Sle vl 0s o) 0 0801  Mc€ deiN-€0-cv
egd SO IS Q@ UN PO N3 ws L uUus PpP) qd uz nD IN 03 Uyl ny M dS OA sV [D'D'S N3 :Aa_.uwvn_ 110§ YHON 3ssm "ou sjdwes

(panunuos) “g00y00Z Way Alo)isoday ejeq ul ajgejieAe aje Sajeulplood 1N pue sashjeue ,yoea] awAzug aja|dwo) " Jiwi| UOI}I3}3p MO|ad, djealpul
a|qe) ul s||a2 yue|g "qdd ul ejep ||y "dulw UR|[3TI ‘DUOZ MoquIey ‘S I\ Pue ZE JBI\ ‘LE JB|\ SIS Je sashjeue ,.yoeaT awAzug 1oy ejep Juawald pajoalas :|-8-So d|qel

Manitoba Geological Survey

96



L 000SL 6¥9 0096 8y €Ll GES GZO € /L P28 099G 689 0952 8L9 20F 9920 60L ZZL 98l 0ZOL 0 oy 0El 00l  VEE OBIN-€0-ZY
Il 09 ZL 0/8y 89y 98 ¥8S G20 S L ¥6 €0 €95 G9L  LOE GOL GBEZO S L ¥l 2b 0L o 0 0801  OZE 2BIN-€0-ZY
I 209 ¥L  oe¥e 6Sy /8 G/S G20 S ¥ 8 88  G8E 62k €0z SOL 9120 § L 2L 6€ 9 o) 0 0801  NZE OBIN-€0-Z¥
L 16 6L 0€ZZ 9zE Y9 S9F GZO S OL ¥8 /8 692 00b 8EL Tl S LW eP 09 o 0 0801  INZE OBIN-€0-ZY
Z 0es € 00z L Lz €L GZO 2€ ¢ LS GL OEL 26 88 S Lv0 S L 9 i gg ) 0 080L  1Z€ OBIN-E0-ZY
Z 09 & G689 S W L9 G20 S /L S€ Sy 99 Ly Ly 8  /SZ0 S L L €l 05 o 0 0801  MZ€ OBIN-€0-Z¥
9 S6s 68 /8S Ly L 65 G20 S L € ¥9 29 05  0f 99 s L 8 9l v 2 0 080L  IZ€ OBIN-E0-ZY
8 zss So0L o€ T Ob S§ G20 S L 8 62 .S Oy 0Z 29 SOL0 S L L ol oy o) 0 0801  IZ€ OBIN-€0-Z¥
ZL 080L zZ€L 8SL 88 0Z 0L SZ¥ S 9 8 00b 0L S 2 60L 9EL0 S L 6 ¥ ge g 0 080L  HZE 2BIN-€0-2h
€L 06EL LZL 29 iz Zz eyl 9L S 6 18 /gL 8L 8L  TZ el S Loz e 0g g 0 0801  OZE OBIN-E0-ZY
G 090z ZL G2 80z Sy LW¢ €V. S 8 bl 0Zb Z€Z 95 €€ 86l S L S 08 sz g 0 0801  42€ OBIN-€0-ZY
GL 0961 901 ¥ Olz 9y b2 6¥Y¥Y S OL 6SZ 8L k2 Gz Oy L6l s ¢z L oL 0z g 0 080L  32€ OBIN-€0-Z¥
€L 0eel 18 8¢ SZL lz 9L L€l 8L 6  86Z /9L 002 6L [Z  9¥l S z S 9 Gl g 0 0801  AZE OBIN-€0-ZY
8 0l9L 69 8 ol vz 82l S0 €L €L €0z 0L g2b vz ST ebl S v 8 88l ol VLY 0 080L  OZE OBIN-E0-ZY
L 00/0b LZL OEL L9 OSk G89 GZO 8 ZL 8L GZL GLL  08SL 162 ¥.9 w0 8Z ¥Z 6L 06l g oy 0 0801  €2€ 9BIN-€0-Z¥
6 00Glz /69 09vZ GZE 69 8GE GO LG LG Ov. 0Z6Z 6Z€ 089 ES 2GZ  9OLv'0 86l €v by OELL 000LE O o 0 080L  VZ€ 2BIN-€0-2h
Z 8L T&e oWz 92ZL iz eyl G20 S 6 68 WL €0z 9L 92 b 8.0 § L € 8 9 o 0 G20l NLE 9BN-€0-2
V' iv. Ly 09%C 9. € 28 S0 S ¥ 2 L. 0SL IS ObL €L 6920 S L L 8l 09 o 0 GZ0L  WLE 9eN-€0-2
T 9 €5 06l T¥ 8 b GZO L€ 6L 19 95 09 8 222 89 650 S L OL 9Ol gg ) 0 G20l L€ 9BN-€0-2h
Z 099 06 088l € 9 v& G20 € Lz ¥9 ¥8 8 9  LLL ¥9  L9L0 S L 9 G 05 o) 0 G20l MLE %BN-€0-2
S v, ¥ ¥ Oy 6 € G20 S € 9 09 L. 6y 62 0L 90 S L 9 6l v ) 0 G20l L€ 9BN-€0-2h
6 2Z8 /6 8yl 1S 2L IS /690 G OL 2 06 L. 8. 6L 1B S L o e oy g 0 G20l ILE 9BN-€0-Th
ZL o0szL /8 06 /8 0z 86 229 S L ¥zl 62k ¥ 9L 02 9pl s ¢z Iz ge g 0 G20l HLE 9BN-€0-2h
ZL OvbL 69 6 vOL 0z GLL 629 S €L 29T 9L 9EL  6lz  0Z  sbl S ¢ € 08 og g 0 G20l OLE %BN-€0-2h
L 0SLL T9  ¥EL 9l €2 lzb 2T M L ble 6L PPl 992 92  8SL LOLO S € ¥ 16 sz g 0 GZ0L 1€ 9eN-€0-2
€ 0Ss/z 0t 86 2L 9L L. SZ0 S L €€l €1 0L €&z 6z T ZEO § € € 68 0z ov/ZY 0 GZ0L  3LEOBN-€0-2h
G 0065z ¥ZL 20E  €8Z 09 062 SZO S Lz 2ZZb 096k 0Z  006L ZJE 90 6 Sz zse  LG) Gl VOV 0 GZ0L QL€ 9BN-€0-2h
L 00Lly JSS 060L €22 €5 662 G20 S L. ¥¥S 068L €SI 028G 8Z9 ¢Sl G920 2Z0S 06 OL¥L vL9 00G6€ Ol oy 0 G20l DLE 9BN-€0-2h
€L 009Ly L06 0€9€ ¥LL 2Z¢ ¥8L G20 G  €€L 000L OOLEL ZZ€ O0BLL €29 9GL SZE0 OWLl L8 0€8L 0SOL 00E0¥ G oy 0 GZ0L  d1€ 9eN-€0-2
€2 00952 0€ZL O00ELL €¥L OE LGl G20 9L €GL 06GL 0009L 9/ OL8S 829 bl +EZ0 8SL 09 OFLL OEL 009%y O o/ 0 G20l V1€ 9BN-€0-2h
SO IS g4 uN PO N3 ws |L Uus Py dd uzZ ND IN 0D YL Ny M 9SS ON SV [D°D'S .ﬁ%o I10S  UMON 3S9M ‘a1 9|dwes
'€00700Z way Aioysodey

eje( Ul 3|qejIRAR 3l S9)RUIPIO0D \1N PUe sasAjeue ,oeaT |oselid] a)ajdwod "pub auiw uejja]oe\ 8y} 0} pasuaiayal ale Buiyyou pue Bunsapy
‘qdd uj suoneUBdUOY "BUIW UB|BTIN ‘BUOZ Mmoquiey ‘CE DB\ pue Zg Je\ ‘LS Je|\ Sa}is woly sajdwes 1o} ejep ,.loeaT [osella] pajoa|as :Z-8-So d|qel

97

Report of Activities 2004



aAlEJIUBNDIWSS “1)'S SUOleIARIqqY

l s L €€g 82l G¢ 991 G20 ¢ 9 14 9. cel (34 6€ 89 8610 & 3 l €l 0L 0 ocl 00LL  O€€ SBN-€0-C¥
I ¢ls  6¢ (243 ¥olL v¢  ¥SL G20 § 4 43 €6 0¢ 6¢ 29 ¢0l0 § 3 l cl S9 0 ocl 00LL  NEE OBN-€0-C¥
€ €05  ¥9 6v¢ GoL ¢¢ ¢yl G0 § . <4 14 S6 JA4 e €9 S 3 3 cl 09 0 o€l 00LL  INEE OBIN-€0-CY
9 ey 90L Ol 8L 9¢ <29l G20 ¢ L €C 3%} 68 LS €€ LL S l € 14 SS S| ocl 00LL  TI€€ OBIN-€0-C¥
6 ¢cy vel €ce 95l €€ 60Cc G20 § 4 9¢ 8¢ 601 65 €¢ 101 S 3 9 8l 0S g ogl 00LL  ME€€ oBN-€0-Cv
[43 74 24 4 18l 06l Ly 8¢Z G20 G 8 19 1€ el €6 [44 L9l S 3 6 14 14 S| ocl 00LL  ree OeN-€0-¢v
Sl vp 961 00l 8yl ¥¢ 66l G0 ¢ 4 69 29 vl S 24 08l S 2 cl 0¢ or g o€l 00LL 1€€ OBN-€0-CY
vl Ly 991 68 /5L 6  ¥0Z L¥¥ G 4 08 69 8l 18 e 9¢e S 3 L 9€ Se S| ocl 00LL  HEE OBIN-€0-C¥
9L 29y Svl o€ 9L oy €le 18§ § S 0cl 69 ¥0c 92l Sl 1514 S l 6 0s 0¢ S| ocl 00LL  ©O€E€ OBN-€0-C¥
6L €0§ 65l L€ 8yl 8¢ ¥8L 9L/, G L 6€lL  ¢8 ¢l €Ll vl yAZ4 S 3 8 JA4 14 [44 o€l 00l  4€€OBN-€0-Cv
lc 1Sy eyl 9§ lcl o€ LS 29 G L ¢Sl €8 0cl 68 €l ¢l S 4 4 924 0¢ [474 ocl 00LL €€ OBIN-€0-C¥
¢c €0§ Vel LG ocL Le evk 68S LI G 80¢ ¢cl 6Ll 0Ll Sl LLL S € L 29 Sl [44 0gl 00LL  Agg deN-€0-¢cv
¢l 6eL 16 99 L 6L 68 65¢ LI 6 6vc 6.1 10l 181 e 0ch S L cl 16 ol (474 ocl 00LL  O€€ OBN-€0-¢¥
€ 0c0s 661  ¢89 6vc 09 8¢ G¢0 G 9y 9/ 0.0l 0L 8EL ¥8¢ 69¢ 6LL'0 0C <L €9 169 S v o€gl 00LL  €€€deN-€0-Cv
s IS Ct-} UN PO n3 ws IL us PO ad uz no IN o) ulL ny M ds ON SV [|D°D'S sA«_”_._MW“_ 110S  YMON IsoMm :al o|dwes

(penunuo2) *¢00¥00Z Wway Aioysoday

ejeq ul 3|qejieAe ale Sajeulpiood N1 Pue sasAjeue ,.yoeaT |oselsd] 9)a|dwo) "pub auiw uejj@oe\ 9y} 0} pasuaiajal ale Buiyuou pue Bunsapy
‘qdd uil suonjesUadU0Y "dUIW UB|[STIIA ‘BU0Z Moquiey ‘SE JBN pue Zg el ‘LS OB\ Sa}is woij sajdwes 10y ejep ,.loeaT] |[oselia] pajod|as :Z-8-So d|gel

Manitoba Geological Survey

98



7 RBS8804

AS8403
065 AS8330 RBS8427
AS8317
L g

°70

AS8326

2+00N o RBS8718 AS8329

64 °7 590

058 AS8406

60 AS8401
""" 30 AS8402

Baseline JFwz .-.'U'O"'------..-.-_ --------- v6_3_
2 |os4 487 01 Mac 32 pac 31 P55 R e e
o
27 080 Og3
= fw
ZLAs80154 72b 49 i
3 12 62

HWNZ Hangingwall north zone
HWSZ Hangingwall south zone
hw  Unassigned hangingwall zone AS80153 ©50 AS80151
CNz  Central zone
FWZ Footwall zone
fw  Unassigned footwall zone

2%~__ Drillhole 015 © AS80152
5 .
" Sampleosne _— o852
i i L 0 metres % % ;
50 0 50 feet ? 7| AS6554 8
[N S | & S &

Figure GS-8-2: Location of sample sites and three 1 m deep pits at the Rainbow zone, McLellan mine. Geological
information provided by Black Hawk Mining Ltd.

distinguish the Rainbow zone from site Mac 33. However, Au responses in the uppermost part of the A horizon extend
beyond the responses in the B-horizon samples and appear to provide a larger target anomaly. Therefore, it may be
preferable to collect A-horizon samples, instead of using shorter sampling intervals, in arecas where the exploration target
is a narrow vein. Figure GS-8-4 suggests that Au and base-metal responses may be independent of Mn responses (cf.
Clark, 1992). This, in turn, suggests that normalization of Enzyme LeachS™ responses to a constant Mn content may not
be advisable.

Terrasol Leach™

Portions of the same samples were analyzed by the Terrasol Leach®™ method; selected elements are presented in
Table GS-8-2. Although the Terrasol Leach™ is a stronger partial extraction, the relative distributions of most elements
in the three pits are similar to those of the Enzyme LeachS™ data (cf. Figures GS-8-4 and -5). Manganese values are
higher in the upper organic-rich samples and near background in the vicinity of the interface between B- and C-horizon
samples. The Mn pattern present in Mac 33 is opposite to that seen in the Enzyme Leach™ data, where the higher
values are in the C horizon and not the B horizon (cf. Figure GS-8-4); this suggests that amorphous Mn-oxides are more
abundant in the C horizon, although crystalline Mn-oxide may be more concentrated in the B horizon in Mac 33. The
Eu?values are negative for all Terrasol Leach’™ samples, and the data cannot be used to discriminate underlying miner-
alization.
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Figure GS-8-3: Geological cross-section along section 11+00 west through the Rainbow zone, McLellan mine. Location
of sample pits projected onto section (cf. Figure GS-8-2).

Economic considerations

This study shows that both the Enzyme Leach®™ and Terrasol Leach™ partial extraction methods are effective in
detecting buried mineralization at the MacLellan mine. There is a distinctive Eu? positive anomaly associated with the
Rainbow zone mineralization and within soils that overlie the mineralized zone. It is proposed that the REE data will be
of assistance in discriminating ‘false’ anomalies derived from metals in transported overburden from anomalies derived
from oxidation of a buried, reduced, mineralized body in the bedrock, because transported metals in glacial till and their
metal anomalies should not be associated with positive Eutanomalies.
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Figure GS-8-4: Vertical profiles of Enzyme LeachS™ element responses in three pits at the Rainbow zone, McLellan mine:
a) Eu’, As, Au; b) Tl, Mn, Rb; and c) Zn, Pb, Cd. Each sample represents a continuous 5 cm depth interval. Background
is set at the first quartile and BB = ‘times background’. Complete analytical data are available in Data Repository item
2004003.
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Figure GS-8-5: Vertical profiles of Terrasol LeachS™ element responses in three pits at the Rainbow zone, McLellan mine:
a) As, Au; b) T, Mn, Rb; and ¢) Zn, Pb, Cd. The samples are duplicates of those used in the Enzyme LeachS study.
Background is set at the first quartile and BB = ‘times background’. Complete analytical data are available in Data Reposi-

tory item 2004003.

102

Manitoba Geological Survey



Fedikow, M.AF. and Gale, G.H. 1982: Mineral deposit studies in the Lynn Lake area; in Report of Activities, 1982,
Manitoba Department of Energy and Mines, Mineral Resources Division, p. 44—45.

Ferreira, K.J. and Baldwin, D.A. 1997: Mineral deposits and occurrences in the Cockeram lake area, NTS 64C/15;
Manitoba Energy and Mines, Geological Services, Mineral Deposit Series Report 8, 154 p.

Fox, J.S., and Johnston, W.G.Q. 1981: Komatiites, “boninites” and tholeiitic picrites in the central La Ronge metavol-
canic belt, Saskatchewan and Manitoba, and their possible economic significance; CIM Bulletin, v. 74, no. 831,
p. 73-82.

Gale, G.H. 2003: Rare earth element studies of soils and vegetation over the MacBride Lake massive sulphide deposit
and the MacLellan mine Rainbow gold zone, Lynn Lake area, Manitoba (NTS 64C15 and 64B12); in Report of
Activities 2003, Manitoba Industry, Economic Development and Mines, Manitoba Geological Survey, p. 50.

Gale, G.H., Dabek, L.N. and Fedikow, M.A.F. 1997: The use of rare earth element analyses in the exploration for
massive sulphide type deposits in volcanic rocks — a progress report; in Report of Activities 1997, Manitoba Energy
and Mines, Geological Services, p. 147-155.

Gale, G.H., Dabek, L.N. and Fedikow, M.A.F. 1999: The application of rare earth element analyses in the exploration for
volcanogenic massive sulphide type deposits; Exploration and Mining Geology, v. 6, no. 3, p. 233-252.

Hamilton, S.M., McClenaghan, M.B., Hall, G.E.M. and Cranston, D.R. 2003: Project unit 99-318. Deep penetrating
geochemistry: full-scale field testing of geochemical exploration methods over a blind, deeply covered volcano-
genic massive sulphide (?) target; in Summary of Field Work and Other Activities 2003, Ontario Geological Survey,
Open File Report 6120, p. 22-1-22-6.

Hamilton, S.M., Cameron, E.M., McClenaghan, M.B. and Hall, G.E.M. 2004a: Redox, pH and SP variation over miner-
alization in thick glacial overburden. Part I: methodologies and field investigation at the Marsh Zone gold property;
Geochemistry: Exploration, Environment, Analysis, v. 4, no. 1, p. 33-44.

Hamilton, S.M., Cameron, E.M., McClenaghan, M.B. and Hall, G.E.M. 2004b: Redox, pH and SP variation over
mineralization in thick glacial overburden. Part II: field investigation at Cross Lake VMS property; Geochemistry:
Exploration, Environment, Analysis, v. 4, no. 1, p. 45-58.

Report of Activities 2004 103



