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1.0 SUMMARY

An evaluation of data from the Zoro 1 lithium pegmatite (also referred to as the Sherman
property and the Bil Group Pegmatite) was undertaken at the request of Mr. Dalton
Dupasquier. The objectives of this NI 43-101 report were to summarize the geology, review the
historic ore reserves, and economic potential of the spodumene-bearing dykes delineated
on the property and their surrounding geological environment. This report follows the format
of form 43-101F1.

The Zoro 1 property is located near the east shore of Wekusko Lake in west-central
Manitoba, approximately 249 km southeast of Thompson and 571 km north-
northeast of Winnipeg. The Zoro 1 pegmatite dykes were initially staked in 1953. The
claim is held in the name of Dalton Bruce Dupasquier and is in good standing.

Data that forms the basis for this report is derived from logs and assay results from the
information in cancelled assessment files, Manitoba Science, Technology Energy and Mines

government reports and from field observations by the author.

The Zoro 1 property is situated in NTS area 63J13SE in the east end of the Proterozoic Flin
Flon-Snow Lake greenstone belt. The property is underlain by Ocean Floor mafic volcanic
rocks and related intrusions and to a lesser extent Missi Group clastic quartzofeldspathic
sedi mentary rocks. The property is situated
all sides by large, intense magnetic highs. The area is crosscut by northeast and near-
east-trending structures including the Berry Creek fault that extends along Crowduck

Bay just north of Wekusko Lake.

The Zoro 1 pegmatite dykes strike northwest and dip steeply northeast. These
dykes occupy a series of northwest fractures within a package of mafic volcanic rocks
that are predominantly massive flows. Due to mantling of the general area of the pegmatites by silt
and clay-rich glaciolacustrine sediment, outcrop of the pegmatites are not abundant and tend to be only

partly exposed.

The seven Zoro 1 pegmatites were exposed by a series of seven main trenches and a total of 78
diamond drill holes during historic exploration. The seven zoned pegmatite dykes intrude

Proterozoic Amisk Group volcanic and volcaniclastic rocks in a 2 km zone trending
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approximately 55° northwest, strike north to northwest and dip vertically. Individual
pegmatite dykes have lengths of approximately 244 m. The main, most westerly dyke
outcrops along the west side of a ridge, 4.5 to 6 m high, and intrudes siliceous
metasedimentary rocks and amphibolite. It is 27 m (90 ft.) wide and is exposed in 16 cross-

trenches for a length of 183 m.

The outer zones of the pegmatite dykes contain pink aplite and coarse feldspar, muscovite,
tourmaline, and beryl. Spodumene, quartz, cleavelandite, and tourmaline form core zones
with interstitial coarse feldspar. Spodumene is usually coarse-grained and is sometimes
altered. It is most prevalent in the central 9 m (30 ft.) of the main dyke. In this dyke,
spodumene crystals (up to 35 cm long) occur either in clusters, over widths of 6 m or more,
or associated with coarse tourmaline and perthite megacrysts; some spodumene crystals
show a preferred orientation of 45° to 55°. One of two parallel dykes south of the main
outcrop, is 5 m wide, and contains spodumene crystals in pods (up to 33 cm across). In
other dykes, coarse grained spodumene is abundant in lenticular bands and fine-grained
spodumene is distributed through aplitic patches. Beryl occurs as white, anhedral to
subhedral crystals less than 1 inch (2.5 cm) in diameter in three of the seven dykes.
Columbite-tantalite and sparse minute grains of pyrite and chalcopyrite were found in thin
sections and gold mineralization is present in quartz-rich veins and laminae in association
with arsenopyrite, pyrrhotite and chalcopyrite.

An historic reserve estimate for Li,O has been calculated on limited drilling on a single dyke
on the Zoro 1 property. Drill indicated spodumene reserves coupled with data from
trenching have been calculated with a total undiluted tonnage given as 1,727,550 at
0.945% Li,O.

The Zoro 1 property hosts multiple rare metal spodumene pegmatite dykes. The main mass
of spodumene-bearing zones exposed in seven main trenches has not been fully delineated
and a recommended exploration program will assess the geological characteristics of the
dykes on the property. Trench rehabilitation, new sampling from the trenches and diamond
drilling and a thorough assay/analytical approach accompanied by a quality assurance and
quality control program is recommended. Rare and precious metal contents in the
pegmatite, not considered in the historic exploration and development program, can also be
assessed in this manner.
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2.

0

INTRODUCTION AND T™MER OF
REFERENCE

2.1

The Zoro 1 property is located near the east shore of Wekusko Lake in west-central
Manitoba, approximately 25 km east of the mining centre of Snow Lake, 249 km southeast

of Thompson and 571 km north-northeast of Winnipeg.

An evaluation of historic data from the Zoro 1 lithium pegmatite was undertaken for Dalton
Duspaquier. The objectives of this report were to summarize the geology, historic ore reserves,
and economic potential of spodumene-bearing dykes delineated on the property. Data
utilized in this report includes information from the Manitoba Cancelled Assessment files,
and data summarized from non-confidential assessment reports within the files of Manitoba
Science, Technology, Energy and Mines. The report will provide the geological framework
for the property and guide further exploration including diamond drilling and exploration in
the immediate area of the Zoro 1 pegmatite dykes for repetitions of this style of

mineralization.

The author has visited the property on two separate occasions. The first was to undertake a
mineral deposit description for the Manitoba Geological Survey as part of a program to
document mineral deposits and occurrences in the Province. This field visit was made in
1986 and results published in Fedikow et. al. (1986) and expanded in Fedikow et al. (1993).
A subsequent visit was made in August of 2009 to assess the availability of outcrop for
geological mapping, to examine the property area for exposures of the pegmatite dykes, to
review the immediate area for historic and new diamond drill hole collars and to assess the

general area for considerations relating to possible production decisions.

TERMS ORREFERENCE

Mr. Dalton Dupasquier commissioned Mount Morgan Resources Ltd. to provide a NI 43-101
complaint technical report of the Zoro 1 property. The report is to provide an estimation of

the mineral resource potential for the project based on the current data available. The report
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incorporates all available outcrop data and drill hole data on the property. This report follows
the format defined by Form 43-101F1.
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RELIANCEON OTHER EXPERTS

Mark Fedikow Ph.D. P.Eng. P.Geo. C.P.G. (Mount Morgan Resources Ltd.) is an
independent mineral exploration consultant and holds no interest in the Zoro 1 property. The
author will be paid a fee for the preparation of this report according to normal consulting
practice. The author has in part, relied on other experts for issues relevant to this report and
makes no warranty to the accuracy or validity of the compiled data presented herein and is

assuming no liability for claims, losses or damages arising out of the use of this data.

The author has relied on the contents of various assessment reports that when produced
were considered to meet industry standards for this time period, Manitoba government
compilations, and geological literature in the public domain to describe past exploration work
on the property. These reports are cited where appropriate in the items below. References
to mineral dispositions, namely hectares and notable dates, are taken from Manitoba

Government mineral title descriptions.

At the date of this report, interpretations, opinions and data presentations contained
within the report are based on the following: data and information available to the author at
the time of preparation of this report; reports and opinions supplied by sources cited as
references; and assumptions and qualifications as noted in this report. All descriptions of
mineral resources cited in this report are presented as historical resource estimates and use
historical terminology of these estimates. These citations are given to provide an
historical frame of reference. Although the resource estimations quoted in the text are
believed to be reliable, they were calculated prior to the implementation of National
Instrument 43-101. The author has not carried out work to classify these historical
estimates under current mineral resource or mineral reserve terminology. The historical
estimates are not meant to be interpreted as current estimates as defined in section 1.2
and 1.3 of N143-101 and should not be relied upon.

43101 Technical Report, Zoro 1 Property Mount Morgan Resources Ltd.



4.0 PROPERTY.OCATION ANDESCRIPTION

4.1 PROPERTY.OCATION

The Zoro 1 property is located near the east shore of Wekusko Lake (Figure 4.1) in west-

central Manitoba, approximately 25 km east of the mining community of Snow Lake, 249 km

southeast of Thompson and 571 km north-northeast of Winnipeg. Provincial

Road 393 occurs 23 km to the northwest. The pegmatite dykes are located northwest

of the northwest corner of a small pot hole Lake east of the east shore of Wekusko

Lake. The small historic gold mining community of Herb Lake is located about 10

km southwest of the property.

Access to the propertyishbyb o a t

from Bartlettds Landi B access.

and then by All Terrain Vehicle to the property along a trail and/or by helicopter from Snow

Lake, Manitoba. The nearest road link is a seasonal road on the east side of

Wekusko Lake that accesses the village of Herb Lake Landing and Provincial

Highway 392 to the south. A rail link is located at Wekusko siding approximately 20 km

south of Herb Lake Landing.

The property is located within NTS map sheet 63J/13SE (latitude: 54x51.276  damgltude:
99x38.466; Towns hi pl5&/BW. Range

43101 Technical Report, Zoro 1 Property
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Figure 4.1: Location of Zoro 1 property, east shore of Wekusko Lake.
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4.2 PROPERTY)DESCRIPTION

The Zoro 1 property is covered by one claim, the Zoro 1 (P1993F) (Figure 4.2; Table
4.1). The property is 52 hectares in area and was recorded March 14, 1994, under
the name of Dalton Bruce Dupasquier. The claim is in good standing.

Table 4.1: Zoro 1 claim information.

NAME |NUMBER HOLDER STAKED RECORDED | EXPIRES |HECTARES
ZORO 1 P1993F |DALTON BRUCE DUPASQUIER [1994/02/13 12:30|1994/03/14 |2012/05/13 52

43101 Technical Report, Zoro 1 Property Mount Morgan Resources Ltd.
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ACCESSIBILITY, CLIMA LOCAL
RESOURCES, INFRASTRIWRE AND
PHYSIOGRAPHY

5.1

5.2

TOPOGRAPHYELEVATION ANVYEGETATION

The area covered by the Zoro 1 claim lies approximately 257 m (842 feet) above sea level.
The area is relatively flat with relief of about 20-40 m over 100 km. Glacial deposits and
underlying bedrock surfaces influence topography. Underlying bedrock surfaces produce an
undulating effect over the entire area. Ridges are generally oriented parallel to glacial ice
flow (generally NE-SW) direction. Swamp/organic deposits cover about 65% of the area.
Glacial Lake Agassiz sediments are the most significant surficial geological unit with
glaciolacustrine silts and clays and minor till blanketing the area. Bedrock exposure forms
an estimated 5% of the surface area and approximately 40% of the area is covered with

fresh water lakes and swamp.

Jackpine, black spruce, poplar, birch, tamarack, alder bushes and Labrador tea are the main
trees and vascular plants growing in the region. Less common are berry bushes and cedar
shrubs. A large portion of the area is dominated by marshland vegetation. Extensive areas

of clay are very densely covered by forest growth.

Wildlife in the area of interest includes moose, black bear, red fox, muskrat, mink, otter, red
squirrel, chipmunk, rabbit, wolves and woodland caribou. Numerous bald eagles, Sandhill
cranes, blue herons, migratory water fowl (Canada goose, loons and ducks) inhabit the

area. The main fish species include pike, pickerel, whitefish, lake trout and brook trout.

ACCESSIBILITY

Access to the property area is by boat, helicopter or seasonal road from Provincial Road 392.

The nearest rail link is at Wekusko siding, some 20 km to the south of Herb Lake Landing.

43101 Technical Report, Zoro 1 Property Mount Morgan Resources Ltd.
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5.3 LOCALRESOURCES

The full service community of Snow Lake (population 800) is located 25 km to the west of
the Zoro 1 property. Accommodation is also available at Tawow Lodge, south of the
property. Daily flights from Winnipeg to Flin Flon are available with a number of airlines. Air
service from Winnipeg to Snow Lake is also available with Gogal Air Services. A powerline

crosscuts the area approximately 5 km south of the property.

5.4 CLIMATE

Temperature averages for the community of Flin Flon, Manitoba are given in Table 5.1 for
general information only. No detailed data were available from Environment Canada for
Snow Lake. The Snow Lake climate is continental and characterized by cold winters
(January mean temperature -21.1°C and relatively warm summers (July mean temperature
+18.3°C). Total average precipitation is 477.9 mm per annum with 342.6 mm falling as rain
and 137.2 mm falling as snow (for the years 1927-1990). Wind directions and velocities are
fairly well distributed, but predominate to the southeast and southwest, with strong
components to the northwest, north and south. Electrical storms are common and forest
fires can be problematic. Summer exploration work is best conducted between the months

of May to September. Winter exploration work can be conducted from November to March.
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Table 5.1: Monthly climate averages for Flin Flon, including temperature highs, lows
and precipitation values. Flin Flon climate data from the airport (54x41'N, 101x41'W at
elevation 303.9 m) (source: Environment Canada website).

Temperature Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Year
Daily Average
(°C) -21.4 -16.7 -9.3 0.7 8.8 14.9 17.8 16.6 9.8 2.7 -8.4 -18.4 -0.2
Daily Maximum
(°C) -16.6 -11 -2.9 6.9 15 20.4 23.1 21.8 14.2 6.2 -5.1 -14 4.8
Daily Minimum
(°C) -26.2 -22.3 -15.8 -5.5 2.6 9.3 12.6 11.4 54 -0.8 -11.7 -22.6 -5.3
Extreme
Maximum (°C) 9.5 10 15 27 325 35 35 33.9 30 24 175 8.3
Date (yyyy/dd) [1993/30|1984/21|1993/24 [1980/30|1986/28 | 1988/05 |1989/21 | 1970/08 | 1991/01 | 1987/03 | 1978/02 | 1969/01
Extreme
Minimum (°C) -44.5 -45.6 -41 -31 -13 -2 4.4 -1.5 -6.7 -16.5 -35 -44
Date (yyyy/dd) [1996/30|1974/01|1995/04 [1979/06 | 1990/02 | 1987/03 | 1969/05 | 1982/27 | 1974/28 | 1996/30 | 1985/28 | 1989/19
Precipitation
Rainfall (mm) 0.1 0.3 0.9 8.6 36.9 66.6 76.5 66.6 55.3 25.6 14 0.4 339.2
Snowfall (cm) 19.6 14.6 19.1 20 3.7 0 0 0 2 13 25.4 23.9 141.3
Precipitation
(mm) 17.6 134 19 28.3 40.6 66.6 76.5 66.6 57.3 38.3 24.8 21.8 | 470.8
Average Snow
Depth (cm) 33 39 32 8 0 0 0 0 0 1 11 25

Extreme Daily
Rainfall (mm) 2.2 3.8 12.2 254 62.6 54 78.2 53.8 55.6 24.9 9.1 10

Date (yyyy/dd) |1984/02|1986/25 |1987/20|1971/16|1985/04 | 1993/24 |1981/23|1988/21 | 1984/07 | 1969/03 | 1974/08 | 1987/07

Extreme Daily
Snowfall (cm) 13 14.2 24 39.4 18 0.4 0 0 14.2 29.6 254 18.6

Date (yyyy/dd) [1973/02|1987/12|1982/12|1973/20|1975/20 | 1987/03 | 1969/01 | 1969/01 | 1984/22 | 1991/27 | 1973/28 | 1981/06

43101 Technical Report, Zoro 1 Property Mount Morgan Resources Ltd.
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HISTORY

The pegmatite dykes are located on the north side of a small lake between Roberts Lake
and the south end of Crowduck Bay. Early in 1953, Cs No. 3-10, 12 (P 26973-80, 82), S.R.
No. 1-6 (P 7877-82) and Linda 1 (P 26983) were staked by Mrs. Johanna Stoltz, Eric Stoltz,
Carl Stoltz and Edwin Stoltz, and Key No. 1-4, 8-14 (P 27159-62, 27226-27, 27164-68) were
staked by John Tikkanen, Hjalmar Peterson, and Loren Fredeen. These were cancelled the

following year.

Lit Nos. 11-5 (P 31758-62) was staked by J.J. Johnson in 1954. In 1955 Lit Nos. 6-118 (P
35014-26) were added by J.A. Syme. All the Lit claims were assigned to Green Bay
Uranium Limited in 1956 which changed its name to Green Bay Mining & Exploration Ltd.
Early in 1956, before drilling commenced, samples containing more than 2% Li20 and
containing no contaminating accessory lithium minerals and no high iron content were
reported (Northern Miner, January 12, 1956). A shipment of 136 kg (300 Ibs.) of spodumene
was sent to Ottawa for testing in 1956. This sample assayed 1.19% Li20, with minor NbO5.
Ore dressing tests concluded that good liberation and separation could not be effected
(Mineral Dressing and Process Metallurgy Report in Green Bay Mining & Exploration Ltd.,

Corporation File).

Over 6096 m (20 000 ft.) of diamond drilling was done on Lit No. 1-4, with at least 3048 m
(10 000 ft.) of this on the main dyke. Results of the drilling on dykes 1, 3, 5 and 7 were
reported to be "promising”. Assays of 2.42% to 7.28% Li20 were reported from Dyke 5
(Green Bay; Corporation File). Dyke 5 was apparently 305 m long x 12 m wide (1000 x 40
ft.); Dyke No. 7, over 457 m x 24 m (1500 x 80 ft.). Several of the holes went deeper than
305 m (1000 ft.). Drilling on Lit 10, 16 and 17 amounted to 1950 m (6399 ft.). Gold was also
found on the property, with a 3.3 kg (7.25 Ib.) sample across 3.4 m (11 ft.) yielding $5.95
gold at $35.00 equating to approximately 0.17 ounces per ton gold (Green Bay; Corporation
File).

Lithium tonnage estimates vary. An unsubstantiated visual estimate in September 1956
suggested up to 9-11 million tonnes (10-12 million tons) of Li20 occur on the entire group. In
mid-March the main dyke was estimated to contain 18 million tonnes (2 million tons) grading
1.4% Li,0O to a depth of 305 m (1000 ft.) in the main dyke (Northern Miner, October 25,
1956; Mulligan, 1965, p. 81). A reserve estimate of 1 815 000 tonnes grading 1.4% Li,O was

43101 Technical Report, Zoro 1 Property Mount Morgan Resources Ltd.
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reported by Bannatyne (1985). In 1957, the estimate was revised to 1.72 million tonnes
averaging 1.3% Li,O or 2.72 million tonnes (3.0 million tons) at 1.0% Li,O in the main dyke
(Mulligan, 1957a, 1957b). By March 1958, 12 different tonnage estimates had been made
(Northern Miner, March 13, 1958). Also by that time, a permanent camp and a 4-mile road
into the property had been built. Plans for a heavy media separation plant on the property
were being prepared by the Lummus Co. of New York together with Knowles Associates

and the Colorado School of Mines (Green Bay Mining & Exploration Ltd., Corporation File).

No further work on the property is known since 1957. The claims were assigned to J.A.
Syme in 1963. The Zoro 1 claim is currently listed under the name of Dalton Bruce

Dupasquier.

Several airborne surveys were done in the area in 1948 - 1973:

1. Inco/1948: Aeromagnetic Survey; Non-confidential assessment file 91614.

2. Canadian Nickel/1957: Airborne Electromagnetic Survey; Non-confidential assessment
file 91624.

3. Hudson Bay Exploration and Development/1965: Helicopter-borne Electromagnetic and
Radiometric survey; Non-confidential assessment file 91650.

4. Falconbridge Nickel Limited/1973: Airborne Electromagnetic and Magnetic Surveys; Non-

confidential assessment file 91564.

In 1980, J.A. Syme cancelled the Lit No. 6-18 claims and obtained Explored Area Lease No.
40 for the Lit No. 1-4 claims.

Sampling and detailed geological mapping (Scale 1:1200) of the deposit was done by Cerny
et al. (1981, p. 155). The analysis of four samples of "core muscovite" had an average
content (in wt %) of 0.171% Li, 0.792% Rb, 0.0702% Cs, 0.0021% Be; nine samples of beryl
averaged 0.331% Li, 0.903% Na, 0.939% Cs; three samples of spodumene averaged 0.23%
Na,0, 0.943% Fe as Fe,O3 (Cerny et al., 1981, p. 192).

The Lit Nos. 6-18 claims were re-staked under Nor 5 and 6 (W 49000, 49001) by Ross

Colon and Moses Crane, respectively, for Noranda Exploration Company Limited in 1983.
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Fedikow et al. (1986) examined quartz veins and outcrop (c.f. mineral occurrence RL-95) in

the general area. The Nor 6 claim was cancelled in 1987; the Nor 5 in 1988. In 1989, this
area was staked as Kelly 3 (P 8412E) by Strider Resources Limited.
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GEOLOGICAL SETTING

7.1

BEDROCK GEOLOGY-INTRODUCTION

The Paleoproterozoic Flin Flon-Snow Lake Belt is approximately 200 km in strike length and
has an exposed width of up to 70 km. The Belt is overlain to the south by Ordovician Red
River Formation sandstone, limestone, and dolomite of the Western Canada Sedimentary
Basin, and is bordered to the north by high-grade paragneiss and granitoid rocks of the

Kisseynew Domain (Figure 7.1).

The Flin Flon Belt is interpreted to be an accreted assemblage of oceanic to continental
margin arc terranes, interspersed with oceanic basins representing back-arc, fore-arc, and
oceanic settings (Lucas et al., 1996; Syme et al., 1996). It is part of the Reindeer zone, a
largely juvenile portion of the Trans-Hudson Orogen separating the Archean Superior and
Hearne provinces (Figure 7.1). Recent tracer isotope studies have confirmed the presence
of >3.0 Ga Archean crust (the Sask Craton) below parts of the Trans-Hudson (Lucas et al.,
1996). The Shield Margin National Mapping Program (NATMAP; Lucas et al., 1996) traced
the Flin Flon Belt assemblages below the Phanerozoic to the south and recognized highly
metamorphosed and deformed Flin Flon volcanic and sedimentary formations (Zwanzig,
1990, 1999) within the Kisseynew Domain to the north. To the east, the Flin Flon Belt is
separated from the Paleoproterozoic Thompson Nickel Belt by Kisseynew Domain rocks. To

the west, the Flin Flon Belt is terminated against the Tabernor Fault Zone (Figure 7.1).

The Geological Survey of Canada (GSC)-Manitoba- Saskatchewan NATMAP Shield Margin
Project and LITHOPROBE Trans-Hudson Orogen transect built on an extensive existing
geological database that led to a much improved understanding of the components and
evolution of the southeastern Reindeer zone, including the Flin Flon Belt (e.g., Lucas et al.,
1996). These investigations have shown that, at a crustal scale, the Flin Flon "greenstone"
belt is only one of three components in a northeast-dipping stack, juxtaposed during 1.84 to

1.80 Ga collisional deformation:

1. Atthe lowest structural level (exposed in the Pelican Window, Figure 7.2, within the
Hanson Lake Block): metaplutonic rocks and paragneisses (3.20-2.40 Ga) of the
"Sask craton” (Corrigan et al., 2007).

2. Atintermediate structural levels: Flin Flon Belt (now defined to include the Attitti

Block and Paleoproterozoic rocks in the Hanson Lake Block) and Glennie Domain,
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shown in Figures 7.1 and 7.2, (together comprising the "Flin Flon-Glennie Complex"
[FFGC]; Lucas et al., 1996).

3. At the highest structural levels: marine turbidites (Burntwood Group; 1.85-1.84 Ga)
and distal facies of alluvial-fluvial sandstones (Missi Group) in the Kisseynew
Domain (Figure 7.1).
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Figure 7.1: Location map after Hoffman (1989) illustrating the position of the Flin
Flon-Snow Lake Belt in relation to the Precambrian geology of North America (A) and
central Canada (B). The latter illustrates the components of the dominantly juvenile
core to the Trans-Hudson Orogen in relation to the bordering Archean terranes,
middle Proterozoic Athabasca Basin and overlying Phanerozoic strata of the Western
Canada Sedimentary Basin. FFB: Flin Flon Belt; GD: Glennie Domain; HLB: Hanson
Lake Block: LL-LT: Lynn Lake-LaRonge Belt; KD: Kisseynew Domain; RD:
Rottenstone Domain; RL: Rusty Lake Belt; TB: Thompson Belt; TB: Tabernor Fault
Zone; WB: Wathaman-Chipewayan Batholith; WD: Wollaston Domain. Modified from
Lucas et al. (1996) from the original by Hoffman (1989). Dashed box represents area
shown in more detail in Figure 7.2.
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Figure 7.2: Map of the Flin Flon-Snow Lake Belt, illustrating the tectonicstratigraphic
assemblages, the location of the various accretionary assemblages, and major
mineral deposits. B: Birch Lake assemblage; FMI: Fourmile Island assemblage; ML.:
Morton Lake fault zone; S: Sandy Bay assemblage; TB: Tabernor Fault Zone; SW.:
Sturgeon-Weir fault zone. Modified from Zwanzig (1999) and Lucas et al. (1996).
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7.2 GEOLOGICAEVOLUTIOMNDCOMPONENTO®F THEFLINFLON-SNOW
LAKEGREENSTONBELT

The stratigraphy of the Flin Flon-Snow Lake Belt has been previously subdivided into two
major groups, the Amisk Group metavolcanic rocks and Missi Group continental
metasedimentary rocks (Bruce, 1918; Harrison, 1951). The Flin Flon Belt is now recognized
as consisting of several 1.9 to 1.88 Ga terranes comprised of four main tectono-stratigraphic
assemblages that represent both juvenile and continentally underlying oceanic segments of
a Paleoproterozoic ocean basin that were accreted during formation of the Trans- Hudson
orogen (Syme, 1990; Syme and Bailes, 1993; Stern et al., 1995a, b; Lucas et al., 1999;
Figs. 1, 2). The orogen was formed by oblique collision between the Superior and Hearne
Archean terranes, and the resulting collage is separated into a number of assemblages

distinguished by unique tectono-stratigraphy, and dismembered by fault systems that were
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originally thrust surfaces (Syme, 1995, Lucas et al., 1996). Each tectonostratigraphic
assemblage is a distinct package of rocks in terms of its stratigraphy, geochemistry, isotopic
signature, age, and inferred plate tectonic setting (see below; Syme and Bailes, 1993; Lucas
et al., 1996; Corrigan et al., 2007).

The tectonostratigraphic assemblages were juxtaposed in an accretionary complex at ca.
1.88 to 1.87 Ga, probably as a result of arc-arc collision (D1; Lucas et al., 1996; Stern et al.,
1999). Accretionary collage-bounding structures were largely obliterated by subsequent
deformation and metamorphic events (D2-D5), but are inferred where juxtaposed terranes
are "stitched" together by calc-alkaline plutons related to a 1.866 to 1.838 Ga successor arc
formation (Whalen et al., 1999). Coeval subaerial volcanism is recorded in ca. 1.87 to 1.85
Ga calc-alkaline to shoshonitic volcaniclastic sequences (Syme, 1988; Bailes and Syme,
1989; Lucas et al., 1996; Stern et al., 1996). Unroofing of the accretionary collage,
development of a paleosol, and deposition of alluvial-fluvial sedimentary rocks (Missi suite;
Bailes and Syme, 1989; Holland et al., 1989) occurred ca. 1.85 to 1.84 Ga (Ansdell, 1993).
These events were coeval with the waning stages of post-accretion arc magmatism (Stern
and Lucas, 1994; Whalen and Hunt, 1994, Lucas et al., 1996). Development of the
Kisseynew turbidite basin (now part of the Kisseynew Domain, Figures. 1 and 2) was
synchronous with continental sedimentation in the Flin Flon Belt (Ansdell, 1993; David et al.,
1993, 1996; Machado and Zwanzig, 1995; Connors, 1996; Connors et al., 1999).

The transition from Kisseynew basin extension to collisional collapse occurred rapidly at
about 1.840 Ga, although sedimentation and magmatism continued through to ~1.830 Ga
(Ansdell and Norman, 1995; Machado and Zwanzig, 1995; David et al., 1996; Connors et
al., 1999). The Kisseynew Domain was thrust over the Amisk collage along the southern
flank of the Kisseynew Domain (Harrison, 1951; Zwanzig, 1990; Lucas et al., 1994;
Connors, 1996; Connors et al., 1999; Zwanzig, 1999). Following collisional thickening and
peak metamorphism at 1.83 to 1.80 Ga, the Flin Flon Belt experienced protracted

intracontinental deformation to ca. 1.69 Ga (Lucas et al., 1996; Stern et al., 1999).

The Flin Flon-Snow Lake Belt consists of two principal segments (Amisk collage and Snow
Lake arc assemblage) that were juxtaposed during southwest-verging continent-continent
collision between 1.84 and 1.82 Ga. To the west of the Amisk collage is a volcano-
sedimentary domain of similar age (Hanson Lake arc assemblage; Figure 7.2). Although not

traditionally designated as part of the Flin Flon Belt, the Hanson Lake arc assemblage will
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be included here due to the presence of volcano-sedimentary rock units and several VMS

occurrences and deposits of similar age (Maxeiner et al., 1993, 1999).

Although each of these three tectonic segments has a distinct character, their metallogenic
tenor is a product of the same three tectonically controlled evolutionary stages of the region.
The first is represented by syngenetic polymetallic base metal and precious metal deposits
and occurrences that formed during a pre-accretionary stage within distinct oceanic, supra-
subduction environments. The second consists of post-accretion intrusion-related
mineralization associated with successor arc formation and extensional magmatism. The
third is comprised of shear zone-related orogenic Au deposits that formed during periods of

collision, obliqgue compression, and crustal thickening.

The Amisk collage is comprised of a series of fault-bounded tectonostratigraphic
assemblages (Syme, 1995; Lucas et al., 1996; Figure). These are intruded by post-
accretionary plutons and are overlain by fluvial-alluvial sedimentary rocks of the Missi
Group. The collage is bounded to the west by the Sturgeon-Weir fault system, to the east by
the Morton Lake fault zone, and to the north by the southern flank of the Kisseynew domain.
It extends to the south below the Phanerozoic cover. The Amisk collage contains the West
Amisk, Birch Lake, Flin Flon, and Fourmile Island oceanic arc assemblages, and the Sandy
Bay and Elbow-Athapapuskow back-arc basin basalt assemblages (Stern et al., 1999; Syme
et al., 1999; Figure 7.2).

The arc and ocean floor assemblages in the eastern part of the Flin Flon Belt are collectively
sufficiently distinct from the Amisk collage arc assemblages to suggest that they represent
remnants of unrelated arc terranes (Lucas et al., 1996; Syme et al., 1996). This eastern part
of the belt is characterized by a number of allochthons in a thrust stack that is bordered to
the west by the Morton Lake fault zone and to the east and north by the overthrust
Kisseynew Domain (Bailes et al., 1994; Syme, 1995). These allochthons are comprised of
the Snow Lake arc and the Northeast Reed and Roberts Lake ocean floor assemblages
(Figure 7.2) that are separated by major bounding fault systems. The 1.89 Ga Snow Lake
arc assemblage (David et al., 1996; Bailes and Galley, 1999) is the only one that contains
significant VMS mineralization. It is exposed in a thrust stack that includes several
structurally imbricated slivers of 1.84 to 1.83 Ga post-accretion sedimentary strata of the
Burntwood suite (Stern et al., 1995a; Connors et al., 1999). The >6 km-thick dominantly

juvenile oceanic to crustally contaminated arc succession of the Snow Lake arc assemblage
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consists of three conformable volcanic successions that record the evolution from nascent

or primitive arc through mature arc, to rifting and opening of a back-arc basin.

The Hanson Lake arc assemblage structurally overlies Archean crust and contains coeval
volcanic and sedimentary assemblages that are found within the neighbouring Flin Flon Belt.
It is also host to numerous VMS deposits and occurrences. The fault-bounded area
containing the Hanson Lake arc assemblage and underlying Archean crust is known as the
Hanson Lake Block (HLB) (Figures 7.1 and 7.2).

The HLB is composed of a highly deformed and metamorphosed assemblage of 1.91 to
1.85 Ga volcanic and sedimentary rock, and 1.86 to 1.81 Ga syntectonic intrusions and
migmatitic gneisses that have been thrust over the ca. 2.5 Ga Neoarchean charnokitic and
enderbitic intrusive rocks known as the Pelican Window (surface expression of the Sask
Craton; Ashton et al., 1987; Maxeiner et al., 1993, 1999; Ashton and Lewry, 1994;

Figure 7.2). The HLB is terminated to the west by the Tabernor fault zone and to the east by
the Sturgeon-Weir fault zone, which separates the HLB from those assemblages
traditionally included within the Flin Flon Belt, and extends southward below the
Phanerozoic cover. The principal reason for the original exclusion of the arc assemblages of
the HLB from those of the Flin Flon Belt was that they were originally believed to have
formed upon Archean crust and were, therefore, not considered part of the Flin Flon oceanic

supra-subduction suite.

Supracrustal rocks of the HLB are dominated by metavolcanic and metasedimentary rocks.
Volcanism and sedimentation are coeval from 1910 to 1880 Ma, with sedimentation
continuing to at least 1850 Ma. Volcanic strata are dominantly tholeiites and include pillowed
basalt overlain by intermediate to felsic flows and volcaniclastic rocks. Also present is a
large felsic hypabyssal intrusive/extrusive complex. The volcanic assemblage is in contact
with calc-silicate-carbonate-rich strata, silicate-facies iron formation, and polymictic
conglomerate, and overlain by psammitic greywacke and mafic wacke (Maxeiner et al.,
1993, 1999).

The supracrustal assemblages of the HLB are intruded by numerous synvolcanic intrusions,
ranging in composition from ultramafic through gabbro and quartz diorite to rhyolitic. Large
antiformal domes of migmatitic gneiss are accompanied by lit-par-lit injection into the
supracrustal formations. Metamorphic grade generally increases from south to north, from
upper greenschist to upper amphibolite facies, with regional metamorphism peaking
between 1810 and 1806 Ma. A major folding event took place between 1860 and 1850 Ma,
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and was followed by 1810 to 1800 Ma continental collision that caused the thrusting of this
terrane over Archean basement (Ashton and Lewry, 1994). Deformation that accompanied

crustal thickening and post-peak metamorphism continued until 1770 Ma.

7.3 GENERAL ANDETAILEDGEOLOGY

General and detailed geology for the Zoro 1 property is depicted in Figures 7.3 and 7.4.
Mapping in the area of the property documents the Zoro 1 property is underlain by Ocean
Floor volcanic rocks of the Roberts Lake allochthon and lesser amounts of Missi Group
sedimentary rocks. The Ocean Floor rocks comprise mafic volcanic and related intrusions
and the Missi Group consists of sandstone, siltstone, mudstone and quartzo-feldspathic
gneiss and migmatite. These lithologies are flanked to the south by Missi Group calc
alkaline and tholeiitic basalt and rhyolite to dacite ash flow tuff and flows and to the east and
west more Missi Group sedimentary rocks. The Ocean Floor mafic volcanic rocks adjacent
to the dykes consist of a fine- to medium-grained strongly foliated dark green lithology.
These andesitic to basaltic lithologies are locally interbedded with volcaniclastic sedimentary
rocks and all are intruded by a quartz-phyric granite intrusion. The flows are generally fine-
to medium-grained, massive with a 50°-70° lineation and strikes of N10°-30°E and steep
northwest dips. Localized quartz veins, quartz laminae and associated iron carbonate
veinlets are also present in outcrop adjacent to lineaments interpreted to represent faults.
Minor arsenopyrite was noted in the quartz veins and laminae. Minor arsenopyrite and pyrite
were observed in the quartz veins and laminae. These rocks are locally rusty-weathered
and crosscut by veinlets of iron carbonate and quartz. Minor arsenopyrite and pyrite was

observed in the quartz veins and laminae.

The pegmatite dykes strike northwest to north-west with steep dips and crosscut the
regional foliation at a low angle. The dykes tend to be concentric in internal structure and
the grain size of the constituent minerals (potassium feldspar, quartz, spodumene and
black tourmaline) coarsens towards the center of the dykes. This pattern may be locally
interrupted by patches of saccharoidal albite, large muscovite aggregates and coarse albite
stringers with garnet and beryl. Spodumene in concentrated in the cores of the dykes.
Some of the dykes have been split into sub-parallel veins by post-emplacement tectonic

activity.

The pegmatite dykes on the property are hosted in Ocean Floor mafic volcanic rocks

transected by northwest-trending structures. The general area is also crosscut by a series of
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northeast and near-east-trending structures including the major Berry Creek fault that

extends along Crowduck Bay.

Detailed geologic observations were hampered by caved, filled and overgrown trenches
(Figures 7.5 and 7.6).

Figure 7.3: General geology in vicinity of the Zoro 1 lithium pegmatite property.
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