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SUMMARY

This report summarizes exploration work performed on the North Shore Property in northeastern Alberta.
Allan Armitage Ph.D., P.Geol., (“Armitage” or the “Author”) of GeoVector Management Inc. (“GeoVector”),
was contracted by Fission Uranium Corp. (“Fission Uranium” or the Issuer) to prepare an independent
National Instrument 43-101 ("NI 43-101") Technical Report to be filed with an application by Fission 3.0
Corp. (Fission 3.0) for a listing on the Toronto Stock Exchange (TSX) Venture Exchange. The effective
st
date of this report is January 31 , 2014.
The North Shore project became part of the Fission 3.0 portfolio as part of the Fission Uranium/Alpha
Minerals Inc. agreement in December 2013. In January 2009, Fission Energy Corp. consolidated its North
Shore (the “NS Property”) and South Shore (the “SS Property”) Properties into one land package, which
became known as the North Shore Property (the “Property”). A “Bridge” permit connecting the properties
into one contiguous land package was acquired by application. The Property currently comprises 28
contiguous Metallic and Industrial Minerals permits (“MAIM permits”) totalling 100,718 ha, and Fission 3.0
holds a 100% interest.
Fission Uranium Corp. (“Fission Uranium”) was incorporated in February 2013 as a wholly-owned
subsidiary of Fission Energy Corp. (“Fission Energy”). Fission Uranium acquired the North Shore Property
(the “Property”) through the Fission Energy Arrangement (hereafter defined). On April 26, 2013, Fission
Energy and Denison Mines Corp. (“Denison”) completed a court approved plan of arrangement in
accordance with the terms of an Arrangement Agreement among Fission Energy, Denison and Fission
Uranium pursuant to which Denison acquired all of the issued and outstanding shares of Fission Energy
with Fission Energy transferring certain of its assets, including among others, the Property, to Fission
Uranium (the “Fission Energy Arrangement”). Following the completion of the Fission Energy
Arrangement, Fission Uranium was listed and commenced trading on the TSX Venture Exchange under
the trading symbol “FCU”.
Fission 3.0 Corp. (“Fission 3.0” or the “Company”) was incorporated in September 2013 as a whollyowned subsidiary of Fission Uranium. Fission 3.0 acquired the Property through the Alpha Arrangement
(hereafter defined). On December 6th, 2013, Fission Uranium and Alpha Minerals Inc. (“Alpha”)
completed a court approved plan of arrangement in accordance with the terms of an Arrangement
Agreement (the “Alpha Arrangement Agreement”) between Fission Uranium and Alpha pursuant to which
Fission Uranium acquired all of the issued and outstanding shares of Alpha and its primary asset, namely
its 50% interest in the Patterson Lake South (“PLS”) joint venture, with both Fission Uranium and Alpha
transferring certain assets into newly-incorporated companies, respectively, Fission 3.0 and Alpha
Exploration Inc. (“Alpha Exploration”). Pursuant to the Alpha Arrangement, Fission 3.0 acquired, among
other assets, the Property and approximately $3 million in cash to fund future programs of its assets.
Following the completion of the Alpha Arrangement, Fission 3.0 was listed and commenced trading on
Tuesday, December 10, 2013 on the TSX Venture Exchange under the trading symbol “FUU”.
The Property is located on the northwestern margin of the Proterozoic Athabasca Basin approximately
250km north of Fort McMurray in northern Alberta, Canada. The Property extends from the AlbertaSaskatchewan border southwestwards along the northwestern shore to the southeastern shore of Lake
Athabasca. The Property is located within National Topographic System (NTS) topographical map areas
74M and 74L.
The Property is accessible by fixed wing aircraft and helicopter from Fort McMurray or Fort Chipewyan.
Fixed wing aircraft and helicopter are readily available for charter at Fort McMurray. Fort McMurray is
approximately 500 km north of Edmonton by road, and is served by regular daily commercial flights from
Edmonton, Calgary, Toronto and other communities where people regularly commute to and from oil
sands projects. Fort Chipewyan can be accessed by plane or boat in the summer and by a winter road in
the winter; the community is also serviced by regular daily commercial flights from Edmonton of Fort
McMurray. Early stage mineral exploration such as prospecting and geological mapping can be
performed on the Property from early June to October. Diamond drilling and ground Geophysics can be
performed year-round.
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The western portions of the Athabasca Basin were initially explored in the 1960’s as exploration activities
expanded outward from the established Beaverlodge uranium district. Subsequent detailed geological
exploration led to the discovery of the sandstone-hosted unconformity Cluff Lake deposits. Exploration
continued, and by the end of 1995, additional basement-hosted unconformity related deposits had been
delineated on the Cluff Lake mine site. Production from the Cluff Lake deposits commenced in 1980 and
had both open pit and underground mines. It ceased uranium production at the end of 2002 when the ore
reserves were depleted. Total production from the Cluff Lake mine site amounted to 64.2 million lbs U3O8
at an average grade of 0.92% U3O8, with the largest producer being the Dominique-Peter underground
operation, which produced 24.2 million lbs U3O8.
Despite its proximity to Cluff Lake, systematic exploration on the Shea Creek property, located
approximately 30 to 40 km north of the Property and 10 km south of Cluff Lake, did not commence until
1990. Drilling completed on the Shea Creek property carried out during the period from 1992 to the end of
2009 led to Mineral Resource estimates for the Kianna, Anne and Colette Deposits. The May 2010 Shea
Creek Mineral Resource Estimate at a cut-off grade of 0.30% U3O8 results in 1,872,600 tonnes at an
average grade of 1.540% U3O8, yielding 63,572,000 lbs U3O8 in the Indicated Mineral Resource category
and 1,068,900 tonnes at an average grade of 1.041% U3O8, yields 24,525,000 lbs U3O8 in the Inferred
Mineral Resource category.
The information concerning the Cluff Lake and Shea Creek deposits is not necessarily indicative of the
nature of the mineralization on the Property. The relevance of the Cluff Lake and Shea Creek information
is intended only to demonstrate that there are significant resources of uranium in the Western parts of the
Athabasca Basin.
An extensive exploration program conducted by Uranerz Exploration and Mining Limited (“Uranerz”) of
the northwest margin of the Athabasca Basin led to the discovery of the Maurice Bay boulder fan in 1976,
and the first significant in situ uranium mineralization intersected in drill hole MB 14 in 1977. Delineation
drilling eventually outlined the Maurice Bay uranium deposit which is reported to host 1.3 million pounds
of U3O8 at a grade of 0.6% (a historical non 43-101 compliant resource statement). The deposit includes
structurally controlled mineralization within altered basement rocks and at the sub-Athabasca
unconformity.
The Alberta portion of the Athabasca basin was intensely explored in the 1970s and early 1980s, and
uranium occurrences have been documented in drillcore in the Maybelle River structural trend at the
Maybelle River Deposit south of Lake Athabasca and in a few outcrops north of the lake.
In the Dragon Lake area along the Maybelle River shear zone, steep, brittle fractures in the sandstone
have disseminated to high-grade uraninite within a chlorite and illite-altered halo at the base of the Fair
Point Formation of the Athabasca Group. The Maybelle River uranium zone comprises several drill
intercepts up to 21% U3O8 over 5 metres, with thin intervals of pure uraninite. In 2006, Areva reported
intersections of up to 54.5% U3O8. The alteration halo has numerous other metals, including nickel,
arsenic, lead, molybdenum and cobalt; this halo of complex mineralization and alteration extends at least
200 metres along the zone, suggesting that the reactivated shear zone is permeable and was the main
path for the upwelling of mineralizing fluids. Paragenetic and textural relationships indicate several
phases of this mineralization and remobilization.
The Property area is located along the northern erosional edge or unconformity between the crystalline
basement and the Athabasca Group in northeastern Alberta. The Fair Point (“FP”) Formation, which is the
oldest stratigraphic unit deposited in the ca. 1.7 to 1.5 Ga Athabasca Basin, is poorly exposed along the
northern shore of Lake Athabasca. To the north, the Alberta shield encompasses crystalline basement
rocks of the Taltson magmatic zone (TMZ). The TMZ extends to the south under the western Athabasca
Basin. The Property is predominantly underlain by granites, granite gneisses, mylonites, metavolcanic
and metasedimentary rocks of the Taltson Magmatic Zone. Sedimentary rocks of the Athabasca
sequence have been completely eroded, except for outliers in the NE and SW portions of the property
and may be part of the FP Formation. It consists of conglomeratic quartz rich sandstone with abundant
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clay matrix. The southeastern extent of the formation is bound by the Grease River Fault. Historic drilling
indicates that the FP formation in the property area ranges from 3 to 26 metres in thickness.
The target of exploration on the Property is unconformity-associated uranium deposits. Mineralization on
the property to date is restricted to uraniferous boulders and outcrops previously discovered on the west
coast of Lake Athabasca. The Company's prime interest on the Property is for the discovery of uranium
mineralization at the unconformity, similar to Maybelle River, Maurice Bay Shea Creek and Cluff lake
areas, and to the Eagle Point-Cigar Lake-McArthur River-Key Lake uranium belt in the eastern Athabasca
Basin.
The 2006 to 2007 exploration program was conducted by Dahrouge Geological Consulting Ltd., on behalf
of Strathmore Minerals Corporation, over the former NS Property (northwest of Lake Athabasca) and
comprised a ground scintillometer prospecting and sampling program, an 18 line-km follow-up ground
Max-Min and IP/Resistivity survey, and an airborne VLF and magnetic survey. Surface exploration
resulted in the identification of several areas of anomalous radioactivity with outcrop counts per second
(cps) ranging from <150 to >13,500. An anomalous sandstone boulder was also discovered with
radioactivity exceeding 30,000 cps. In addition, several trends of anomalous radioactivity were identified,
as well as several areas of extensive alteration. A total of 92 samples were collected throughout the
property with assays to a high of 1.39% U308. The Max-Min survey failed to locate any substantial
conductors. The IP/Resistivity survey identified a weak chargeability anomaly over the area.
Exploration in 2006 to 2007 conducted by Dahrouge Geological Consulting Ltd., on behalf of Strathmore
Minerals Corporation, over the former SS Property (south of Lake Athabasca), comprised airborne
GEOTEM electromagnetic and magnetic surveying of the western portion of the Athabasca SS Property
and a MEGATEM electromagnetic and magnetic survey over the remainder of their basin holdings,
including the eastern portion of the Athabasca SS Property. Both the GEOTEM and MEGATEM systems
were implemented due to progressively increasing unconformity depths moving eastward requiring
differing system specifications. Several correlations of magnetic and electromagnetic data were found
along with several basement-hosted conductors identified throughout the property. Several potential
kimberlite targets were also identified from the GEOTEM survey. Follow-up ground work over targets
identified from the airborne surveys was completed during the first few months of 2007 including 140.5
km of line-cutting, picketing and chaining for a follow-up ground EM survey.
The 2007 to 2008 exploration program was operated by Fission Energy Corp. and included an airborne
radiometric survey conducted between Sept 2007 and January 2008, a 696 line-km (200m and 100m
line-spacing) airborne high-resolution magnetic and electromagnetic (VTEM) survey conducted between
February to April 2008 and a seven hole diamond drilling program conducted from March 15th to May
15th, 2008.
The 2007 to 2008 exploration programs resulted in the location of several areas of interest. The airborne
radiometrics survey was completed in two separate blocks, A and B. Analysis of the airborne data
produced a series of maps imaging subsurface structures, features and trends associated with possible
uranium deposits. The use of public airborne radiometric data from Geological Survey of Canada was
combined to complement the airborne dataset. The interpretation of the airborne radiometric data
acquired on blocks A and B identified a total of fifteen regions of interest using all datasets and prioritized
these regions of interest.
Interpretation of the high-resolution magnetic survey identified faults and boundaries that are believed to
reflect structural features within basement rocks worthy of potential follow up. Other areas of interest
highlight interpreted fault intersections associated with linear magnetic lows showing deep calculated
depths interpreted as alteration within bedrock faults. The overall VTEM time domain response over the
survey area was weak, likely owing to resistive Athabasca Formation sandstone rocks covering resistive
basement rocks. One broad conductor was found to be related to magnetic high anomalies and to be
closely parallel to an interpreted northeast fault coincident with an apparent abrupt change in calculated
magnetic depths; interpretation suggested topographic response to a deeper structural event or otherwise
the influence of near-surface conductive material.
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The 2008 drill program successfully identified a significant hydrothermal system associated with a major
northeast trending structure. Strong alteration and radioactivity were intersected along this structure at
downhole depths up to 185 metres, with widths ranging from less than one meter to 8.5 metres. The
basement-hosted altered zones contained highly anomalous concentrations of several geochemical
pathfinder elements, and included uranium values ranging as high as 70.5 ppm U. The drill program was
successful in testing for alteration and potential mineralization at depths that exceeded previous historic
drilling.
In August 2013, Fission Uranium completed a 12,257 line-km high-resolution airborne magnetic and
radiometric survey at 50m line spacing over the property, revealing two significant and strongly
radioactive uranium-source anomalous regions. In September 2013, ground follow-up, prospecting and
sampling was conducted at the property. Final results of the 2013 Summer-Fall exploration program were
not available as of the effective date of this report.
A surface exploration program has been proposed by Fission 3.0 targeting select high priority areas
defined by 2006 - 2008 airborne magnetic, electromagnetic and radiometric geophysical surveys. A
proposed program is to include ground geophysics, including resistivity and moving loop transient
electromagnetic surveys, radon and helium surveys in certain areas designed to assist in the detection of
subsurface uranium occurrences, boulder and outcrop prospecting and mapping. Within the next year, a
drill program of up to 3000 meters should be conducted to test the best ground geophysical and
geochemical anomalies. The estimated cost for the proposed exploration program on the Property is
~$1,800,000 including $400,000 for ground geophysical surveys.
The Author has reviewed the proposed program for further work on the Property and, in light of the
observations made in this report, supports the concepts as outlined by Fission. Given the prospective
nature of the property, it is the Author’s opinion that the Property merits further exploration and that
Fissions proposed plans for further work are properly conceived and justified.
The Author recommends that Fission 3.0 conducts the further exploration as proposed, subject to funding
and any other matters which may cause the proposed exploration program to be altered in the normal
course of its business activities or alterations which may affect the program as a result of exploration
activities themselves.
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2

INTRODUCTION

This report summarizes exploration work performed on the North Shore Property (the “Property”) in
northeastern Alberta. Allan Armitage Ph.D., P.Geol., (“Armitage” or the “Author”) of GeoVector
Management Inc. (“GeoVector”), was contracted by Fission Uranium Corp. (“Fission Uranium” or the
Issuer) to prepare an independent National Instrument 43-101 ("NI 43-101") Technical Report to be filed
with an application by Fission 3.0 Corp. (Fission 3.0) for a listing on the Toronto Stock Exchange (TSX)
st
Venture Exchange. The effective date of this report is January 31 , 2014.
The Property was acquired in 2004 and became part of the Fission Uranium portfolio as part of the
Fission Energy Corp. (Fission Energy)/Denison Mines Corp. (Denison) agreement in April 2013. The
Property currently comprises 28 contiguous Metallic and Industrial Minerals permits (“MAIM permits”), and
Fission 3.0 holds a 100% interest. Fission 3.0 acquired the Property from Fission Uranium through a plan
th
of arrangement with Fission Uranium which closed on December 9 , 2013.
The Author is an independent Qualified Person, and is responsible for the preparation of this technical
report. This report is based upon unpublished reports and property data provided by Fission Uranium,
supplemented by publicly available government maps and publications. Parts of Sections 4 to 16 in this
report have been copied or summarized from property reports which are referenced throughout the text.
These sections have been updated to include information on recent exploration work by Fission Uranium.
Information concerning the exploration results for the Property that is reported here was collected,
interpreted, or compiled directly by the Fission Energy geologists during ongoing exploration.
th

The Author visited the Property on December 6 , 2013. The Author flew to Fort McMurray on December
th
th
5 and a helicopter was chartered on the 6 for transport to and from the Property. There are currently no
camp facilities on the property. During March, April and May of 2008 an exploration camp was
established on the North Shore Property on Winnifred Lake and used as a base of operations for the
completion of 7 diamond drill holes; the camp was destroyed by wildfires previous to September 2013.
Some of the core from the 2008 drill program (believed to be drill holes NS08-06 and -07) was stored at
camp; the fire also destroyed core racks, which left piles of broken core lying on the ground. The Author
was informed that some core may have been transported to Edmonton, Stony Plains or Stoney Rapids
however this could not be verified.
During the property visit the Author visited the burned camp site and searched for the piles of core. The
Author has verified that a fire destroyed the camp site and surrounding area. Due to the excessive snow
cover, the Author was unable to locate and inspect the core. The Author has reviewed a brief report, with
accompanying photographs of the burned camp site and piles of core, prepared by a Discovery Mining
Services crew during clean-up operations from September 19 to21, 2013. The Author also reviewed
photographs taken by Paul Ramaekers, an independent geologist who conducted exploration on the
Property for Fission Uranium during the summer of 2013. The Author visited the 2008 drill hole sites but
was unable to locate the drill collars due to excessive snow cover.

3

RELIANCE ON OTHER EXPERTS

Information concerning claim status, ownership, and assessment requirements which is presented in
Section 4 below have been provided to the author by Janet Stritychuk of JM Stritychuk & Associates Inc.,
th
by way of e-mail on November 27 , 2013, and has not been independently verified by the Author.
However, the Author has no reason to doubt that the title situation is other than what is presented here.
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4.1

PROPERTY DESCRIPTION AND LOCATION
Property Location

The Property is located on the northwestern margin of the Proterozoic Athabasca Basin approximately
250km north of Fort McMurray in northern Alberta, Canada (Figure 1). The Property extends from the
Alberta-Saskatchewan border southwestwards along the northwestern shore to the southeastern shore of
Lake Athabasca (Figure 2). The Property is located within National Topographic System (NTS)
topographical map areas 74E, 74M and 74L.
4.2

Property Description

The Property was originally subdivided into the North Shore (“NS”) and South Shore (“SS”) Properties
(Figure 3). Between November 17, 2004 and June 30, 2005, Strathmore Minerals Corporation
(“Strathmore”) acquired ten Metallic and Industrial Minerals permits (“MAIM permits”), totalling 81,721 ha,
along the north shore of Lake Athabasca. Between November 7th and 27th, 2006, Strathmore acquired
four additional adjacent MAIM permits totalling 36,132 ha; bringing the total NS Property holdings to
117,857 ha. An additional MAIM Permit was acquired on May 23, 2008 totalling 560 ha, bringing the total
NS Property to 15 Permits and 118,417 ha.
From March 9th to June 30th 2005, Strathmore acquired 35 MAIM permits, totalling 281,605 ha, south of
Lake Athabasca and comprising the former SS Property. An additional 5 MAIM Permits were acquired on
August 13, 2007 totalling 38,942 ha, bringing the total SS Property to 40 Permits and 320,547 ha.
During 2007, Strathmore spun out all of their Canadian assets, including the aforementioned MAIM
permits into a newly created company Fission Energy. In January 2009, Fission Energy consolidated its
NS and SS Properties into one land package, which became known as the North Shore Property.
Subsequent to this, certain permits were reduced in size or allowed to lapse. All adjustments to permits
being reduced and the cancellation of the permits being allowed to lapse were effective 16 of January
2009. A “Bridge” permit, permit #9309010684 totalling 3,584 ha, connecting the properties into one
contiguous land package was acquired on June 29, 2009 (Figure 2, Table 1).
The Property currently comprises 28 contiguous MAIM permits totalling 100,718 ha. (Figure 2; Table 1)
The area has recently been subject to review of new land use designations by the Government of Alberta.
As at June 30, 2013, ten of the twenty-eight MAIM permits are restricted by the proposed conservation
lands, optional conservation lands, and recreation and tourism areas under the Lower Athabasca
Regional Plan (“LARP”), and an additional MAIM permit is restricted over part of its area. On August 22,
2012 the Alberta government approved the LARP into legislature, and as a result Fission Uranium will not
be permitted to explore on the ten affected MAIM permits, nor the affected area of the single partiallyaffected claim, and will thereby seek compensation consisting of 100% of expenditures relating to the
project and for loss of future opportunities. Management will continue exploration on those MAIM permits
that have not been restricted. The Property will be reduced to 18 MAIM Permits which will total 55,159.88
ha (permit 9309010684 totalling 3,584 ha will be reduced to 2,938.88 Ha).
Fission Uranium Corp. (“Fission Uranium”) was incorporated in February 2013 as a wholly-owned
subsidiary of Fission Energy Corp. (“Fission Energy”). Fission Uranium acquired the North Shore Property
(the “Property”) through the Fission Energy Arrangement (hereafter defined). On April 26, 2013, Fission
Energy and Denison Mines Corp. (“Denison”) completed a court approved plan of arrangement in
accordance with the terms of an Arrangement Agreement among Fission Energy, Denison and Fission
Uranium pursuant to which Denison acquired all of the issued and outstanding shares of Fission Energy
with Fission Energy transferring certain of its assets, including among others, the Property, to Fission
Uranium (the “Fission Energy Arrangement”). Following the completion of the Fission Energy
Arrangement, Fission Uranium was listed and commenced trading on the TSX Venture Exchange under
the trading symbol “FCU”.
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Fission 3.0 Corp. (“Fission 3.0” or the “Company”) was incorporated in September 2013 as a whollyowned subsidiary of Fission Uranium. Fission 3.0 acquired the Property through the Alpha Arrangement
(hereafter defined). On December 6th, 2013, Fission Uranium and Alpha Minerals Inc. (“Alpha”)
completed a court approved plan of arrangement in accordance with the terms of an Arrangement
Agreement (the “Alpha Arrangement Agreement”) between Fission Uranium and Alpha pursuant to which
Fission Uranium acquired all of the issued and outstanding shares of Alpha and its primary asset, namely
its 50% interest in the Patterson Lake South (“PLS”) joint venture, with both Fission Uranium and Alpha
transferring certain assets into newly-incorporated companies, respectively, Fission 3.0 and Alpha
Exploration Inc. (“Alpha Exploration”). Pursuant to the Alpha Arrangement, Fission 3.0 acquired, among
other assets, the Property and approximately $3 million in cash to fund future programs of its assets.
Following the completion of the Alpha Arrangement, Fission 3.0 was listed and commenced trading on
Tuesday, December 10, 2013 on the TSX Venture Exchange under the trading symbol “FUU”.
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Figure 1

Property Location Map.
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Figure 2

North Shore Property Map.
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Figure 3

Subdivision of the North Shore and South Shore Properties Prior to
Consolidation into the North Shore Property in January, 2009.
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Table 1

Property Metallic and Industrial Mineral (MAIM) Permit Information.

MAIM
PERMIT #

HECTARES

REC
DATE

ANNIV
DATE

MAIM PERMIT
TERM END
DATE

AVAIL
CREDIT $

9304110427

2,048.00

17-Nov-04

17-Nov-16

17-Nov-20

$ 10,240.00

$

30,720.00

9304110428

3,584.00

17-Nov-04

17-Nov-16

17-Nov-20

$ 17,920.00

$

53,760.00

9304110429

5,791.00

17-Nov-04

17-Nov-16

17-Nov-20

$ 28,955.00

$

86,865.00

9304110430

4,544.00

17-Nov-04

17-Nov-16

17-Nov-20

$ 22,720.00

$

68,160.00

9304110431

496.00

17-Nov-04

17-Nov-16

17-Nov-20

$

2,480.00

$

7,440.00

*9305031026

3,840.00

09-Mar-05

09-Mar-17

09-Mar-21

$ 19,200.00

$

57,600.00

9305031029

5,120.00

09-Mar-05

09-Mar-17

09-Mar-21

$ 36,580.00

$

76,800.00

*9305031030

1,024.00

09-Mar-05

09-Mar-17

09-Mar-21

$

5,120.00

$

15,360.00

*9305031031

4,096.00

09-Mar-05

09-Mar-17

09-Mar-21

$ 20,480.00

$

61,440.00

9305031035

640.00

09-Mar-05

09-Mar-17

09-Mar-21

$

3,200.00

$

9,600.00

9305031036

640.00

09-Mar-05

09-Mar-17

09-Mar-21

$

3,200.00

$

9,600.00

*9305031037

2,810.00

09-Mar-05

09-Mar-15

09-Mar-21

$

540.00

$

42,150.00

*9305031038

4,736.00

09-Mar-05

09-Mar-15

09-Mar-21

$

71,040.00

*9305031041

1,867.00

09-Mar-05

09-Mar-17

09-Mar-21

$ 20,260.00

$

28,005.00

9305031043

5,761.00

09-Mar-05

09-Mar-17

09-Mar-21

$ 30,380.00

$

86,415.00

9305031044

4,608.00

09-Mar-05

09-Mar-17

09-Mar-21

$ 23,040.00

$

69,120.00

9305031046

768.00

10-Mar-05

10-Mar-17

10-Mar-21

$

3,840.00

$

11,520.00

9305031047

320.00

10-Mar-05

10-Mar-15

10-Mar-21

$

3,088.98

$

4,800.00

9305031048

128.00

10-Mar-05

10-Mar-17

10-Mar-21

$

640.00

$

1,920.00

9305031173

4,608.00

09-Mar-05

09-Mar-17

09-Mar-21

$ 23,040.00

$

69,120.00

*9305061030

6,050.00

30-Jun-05

30-Jun-17

30-Jun-21

$ 30,250.00

$

90,750.00

*9305061031

9,045.00

30-Jun-05

30-Jun-17

30-Jun-21

$ 45,225.00

$

135,675.00

*9305061032

8,825.00

30-Jun-05

30-Jun-17

30-Jun-21

$ 44,125.00

$

132,375.00

*9305061033

2,620.00

30-Jun-05

30-Jun-15

30-Jun-21

$

$

39,300.00

9305061034

7,869.00

30-Jun-05

30-Jun-15

30-Jun-21

$

-

$

118,035.00

9305061035

4,736.00

30-Jun-05

30-Jun-15

30-Jun-21

$

-

$

71,040.00

9308050865

560.00

23-May-08

23-May-18

23-May-24

$

-

$

8,400.00

**9309010684

3,584.00

29-Jan-09

29-Jan-17

29-Jan-25

$

-

$

35,840.00

28 MAIM
permits

100,718.00

$

-

40.00

$394,563.98

TERM RENEWAL
COST

$ 1,492,850.00

* MAIM permits restricted by the proposed conservation lands, optional conservation lands, and
recreation and tourism areas under the Lower Athabasca Regional Plan (“LARP”).
** MAIM permit restricted over part of its area.
4.1

Other property interests

To the knowledge of the Author, there are no underlying interests, back-in rights, payments, or other
agreements on the Property.
4.2

Environmental Liabilities

There are no mine workings, tailing ponds, waste deposits or other significant natural or man-made
features on the claims and consequently the Property is not subject to any liabilities due to previous
mining activities that may impact future development of the Property.
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4.3

Annual Expenditures

The MAIM permits grant Fission Uranium the exclusive right to explore for metallic and industrial minerals
for seven consecutive two-year terms (total of fourteen years), subject to traditional biannual assessment
work. Work requirements for maintenance of permits in good standing are $5.00/ha for the first term,
$10.00/ha for each of the second and third terms, and $15.00/ha for each the fourth, fifth, sixth and
seventh terms.
The statutes also provide for conversion of MAIM Permits to Metallic and Industrial Minerals Leases once
a mineral deposit has been identified and after two or more years of holding a MAIM Permit. Leases are
granted for a renewable term of 15 years, and require annual payments of $3.50/ha for rent to maintain
them in good standing. There are no work requirements for the maintenance of leases and they confer
rights to minerals.
Complete terms and conditions for mineral exploration permitting and work can be found in the Alberta
Mines and Minerals Act and Regulations (Metallic and Industrial Minerals Tenure Regulation 145/2005,
Metallic and Industrial Minerals Exploration Regulation 213/98, Mines and Minerals Administration
Regulation 262/1997). These and other acts and regulations, with respect to mineral exploration and
mining, can be found in the Laws Online section of the Government of Alberta Queen’s Printer website
(www.qp.alberta.ca/Laws_Online.cfm).
Rights to metallic and industrial minerals, to bitumen (oil sands), to coal and to oil/gas within the region
are regulated under separate statutes, which collectively make it possible for several different "rights" to
coexist and be held by different grantees over the same geographic location. In addition to Metallic
Mineral permits and leases, separate companies may hold oil/gas, coal, or oil sands leases and permits.
There are no coexisting coal, oil/gas and oil sands rights in the Property area.
4.4

Permits for exploration

The MAIM permits grant Fission Uranium the right to use the surface for conducting mineral exploration
work, subject to obtaining the necessary land use permits (Exploration Approval) from the Land
Administration Division of the Alberta Ministry of Environment and Sustainable Resource Development
(ESRD). Surface restrictions consist of minor activity restrictions, which are identified in the granted land
use permit.
Land use in the area is regulated by the Lands Division of ESRD, which regulates issuance of land use
permits for surface disturbances, with participation from a structured local consultation process. For the
2013 exploration program, Fission Uranium submitted a consultation summary for First Nations
Consultation pre-screening to ESRD regarding potential consultation with various aboriginal groups in the
Fort MacKay – Fort McMurray area. Fission Uranium was provided with a FNC Adequacy Assessment
on 31 July 2013 advising no consultation was required. As no mechanical disturbance was to be
undertaken no additional exploration permits were required for Fission Uranium to conduct their
exploration program.
Currently, there are no known material restrictions on, or major obstacles to resource development for,
the Property and for the region. Minor sensitivities exist in the region, which affect exploration activities
and land use to an extent comparable to elsewhere in Canada. These include wolf migration, moose and
caribou calving seasons, raptor nests, and trapping rights. Wood Buffalo National Park is located
immediately to the west of the southern parts of the Property and Fidler-Greywillow Wildland Provincial
Park is located immediately to the east of a portion of the northern part of the Property. There are no
known aboriginal claims pending in the region. Surface restrictions consist of minor activity restrictions
over portions of the Property as follows:


Trapping Rights
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Historic Resource Management Area



Richardson Lake Migratory Bird Sanctuary



Slave River-Proposed Dam & Reservoir



Adjacent to Sandy Point Indian Reserve No. 221



Adjacent to Chipewyan Indian Reserve No. 201

Timber rights for a considerable portion of the region are held by various groups under Provincial Forest
Management Agreements. Rights in the Property area are held mainly by the Crown and trappers,
necessitating compensation payable by way of timber damage assessment (TDA) in the event any
clearing is made during preparation of drill pads and access. TDA rates are applicable to all land clearing,
regardless of quantity and quality of growth. For the Property TDA payments are approximately $1,000
per ha of clearing, which includes charges to the Crown and a small portion for trappers compensation.

5
5.1

ACCESSIBILITY, CLIMATE, LOCAL RESOURCES, INFRASTRUCTURE AND
PHYSIOGRAPHY
Accessibility

The Property is accessible by fixed wing aircraft and helicopter from Fort McMurray or Fort Chipewyan.
Fixed wing aircraft and helicopter are readily available for charter at Fort McMurray. Fort McMurray is
approximately 500 km north of Edmonton by road, and is served by regular daily commercial flights from
Edmonton, Calgary, Toronto and other communities where people regularly commute to and from oil
sands projects. The Canadian National Railway Company (CN Rail) is currently planning to rehabilitate
historic rail shipping service to Fort McMurray.
Fort Chipewyan can be accessed by plane or boat in the summer and by a winter road in the winter. Fort
Chipewyan is also serviced by regular daily commercial flights from Edmonton of Fort McMurray. Early
stage mineral exploration such as prospecting and geological mapping can be performed on the Property
from early June to October. Diamond drilling can be performed year-round.
5.2

Climate

Fort McMurray represents the closest long-term climate data weather station to the Property. Winter
temperatures are cold, averaging -18.8 °C, with an average daily minimum of -24.0 °C in the coldest
month (January); summers are warm, with an average daily temperature of +16.8°C and an average daily
maximum of +23.2°C in the warmest month (July). Winters are generally long, with daily average
minimum temperatures being below freezing from October until April and below -10 °C from November
until March. Average annual precipitation is 455.5 mm, with the greatest average precipitation (81.3 mm)
occurring in July and the least (15.0 mm) occurring in February. Because of proximity of the Property to
Lake Athabasca, the area may be influenced by localized weather patterns, and is susceptible to
occasional fog.
Lake freezing commonly occurs in early November and ice break-up generally occurs in mid to late April.
The cold temperatures allow for a sufficient ice thickness to support a drill rigs generally from mid-January
to mid-April.
5.3

Local Resources

Food, fuel and supplies are readily available from Fort McMurray. Limited supplies are also available in
Fort Chipewyan.
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5.4

Infrastructure

During March, April and May of 2008 an exploration camp was established on the NS Property and used
as a base of operations for the completion of 7 diamond drill holes. The camp consisted of 11 tents and
housed 7 - 14 people during the course of the drilling. Upon completion of the program the camp
underwent a partial demob with tents and larger items removed or packed up and stored on site with a
bear fence then erected around the perimeter. The exploration camp has since been destroyed by forest
fire. No other infrastructure exists on the property.
5.5
5.5.1

Physiography
Kazan Upland Natural Subregion of The Canadian Shield Natural Region

The NS Property lies within the Kazan Upland Natural Subregion of The Canadian Shield Natural Region
which covers the far northeastern corner of Alberta (Downing and Pettapiece, 2006). The main area lies
north of Lake Athabasca. It is bordered on the east and north by the Alberta–Saskatchewan and Alberta–
Northwest Territories boundaries, respectively, on the west by the Slave River and on the south by Lake
Athabasca. There is a small outlier east of the Athabasca River between Fort McMurray and Fort
Chipewyan embedded within the Athabasca Plain Natural Subregion. Elevations range from about 150 m
to over 400 m. Extensive outcrops of Precambrian bedrock, the westernmost edge of the Canadian
Shield, define the limits of the Kazan Upland Natural Subregion; on average, 60 percent of the landscape
is exposed bedrock.
Topography is hummocky to rolling, with local relief of up to 50 m. Parent materials are ice-scoured
bedrock and coarse textured glacial drift. Bedrock barrens are interspersed with “pocket” communities
vegetated by lichens, mosses and drought-tolerant ferns. Open jack pine, aspen and birch stands occur
where the soil is sufficiently deep. Acidic bogs and poor fens occur adjacent to the many small lakes and
in low spots on the more subdued terrain in the western part of the Natural Subregion. The conventional
reference site concept of deep, medium textured, well drained soils and associated vegetation does not
adequately fit most of the Kazan Upland Natural Subregion. Characteristic sites are rocky exposures or
dry, rapidly drained coarse glacial deposits.
Vegetation in the Kazan Upland Natural Subregion is strongly influenced by the distribution and acidic
characteristics of granitic bedrock exposures and well to rapidly drained glacial drift, and by frequent fires.
Plant and lichen communities associated with dry rock barrens are widespread. Although species
diversity is low in any given locale, the variety of habitat types results in high species diversity across the
barrens. Various lichen communities occupy south-facing and steep rock faces and slopes, and most are
found only in the Kazan Upland. “Pocket” communities grow in rock crevices and in sheltered locations
where mineral soil has accumulated and moisture conditions are better. Stunted jack pine and Alaska
birch form open stands with a sparse understory of bearberry, ground juniper, bog cranberry, and a
variety of drought-tolerant ferns and other herbs, mosses and lichens.
Coarse textured, rapidly drained and dry sandy or gravelly soils support more vigorous jack pine growth.
The driest sites are vegetated by open jack pine stands with a patchy carpet of lichens on the forest floor.
Moister sites support more diverse understories of green alder, common blueberry, bearberry, common
Labrador tea, Canada buffaloberry, bunchberry, other herbs and feathermosses. Aspen, Alaska birch and
black spruce are locally common in places. Brunisols are common soils. Moist communities of aspen,
balsam poplar, Alaska birch, white spruce and a diverse and lush shrub and forb understory develop in
bands adjacent to wetlands and along lakes.
Bog communities are the dominant wetland type. Black spruce forms open-to-dense stands with an
understory of common Labrador tea, leatherleaf, bog cranberry, cloudberry and peat moss on Organic
soils. Permafrost is discontinuous but widespread. Nutrient-rich wetlands typically have open forests of
tamarack, willow, dwarf birch, sedges and richsite mosses. Marshes can be locally extensive in sheltered
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lake bays or along creek channels, and are dominated by water and small bottle sedge, bulrushes, and in
deeper water, pondweeds.
Dozens of small lakes occupy about 10 percent of the Kazan Upland Natural Subregion, the largest being
Cornwall, Colin, Charles, Wylie and Andrew Lakes. A few small streams drain into the Slave River.
Wetlands are most common in the lower relief western half of the Natural Subregion, and cover about 20
percent of the total area. Treed poor fens and bogs on Organic soils are the most common wetland type.
Shrubby fens and marshes on Organic and wet mineral soils also occur.
5.5.2

Peace–Athabasca Delta Natural Subregion

The SS Property lies within The Peace–Athabasca Delta Natural Subregion which lies south and west of
Lake Athabasca. It is bordered on the west by the Central Mixedwood Natural Subregion, on the north by
the Kazan Uplands Natural Subregion It is the lowest elevation Natural Subregion in the province and is
nearly flat. Elevations range from 200 m along the Slave River to about 250 m in small elevated granite
exposures within the Delta. Water is the dominant feature. Most of the vegetation throughout the Natural
Subregion is a mixture of submerged and emergent aquatic communities, sedge fens and willow
shrublands. Deciduous and coniferous forests occur on fluvial terraces or levees along streams and
rivers, and dry jack pine forests and lichen communities occur on granite exposure. Soils are Regosols
and Gleysols. Only very minor parts of the area in the Peace– Athabasca Delta Natural Subregion are
occupied by deep, medium textured, well drained soils and their associated vegetation. The site
characteristic of most of the area in this Natural Subregion is wet, nutrient rich, and vegetated by sedges,
other grass-like plants, herbs and shrubs.
Water is the main factor determining the type and distribution of vegetation communities in the Peace–
Athabasca Delta Natural Subregion. Periodic flooding and sedimentation caused by ice jams and
seasonal increases in river flows can cause significant changes over time in some areas. Differences of
less than 1 m in local topography produce diverse and complex community structures.
In shallow, open water areas, submerged and floating pondweeds form communities. Along shorelines,
bands of emergent vegetation develop. Species include bulrushes, cattail, bluejoint, small bottle sedge
and swamp horsetail. As water levels drop throughout the growing season, extensive and largely
unvegetated mudflats may be exposed. Annual species such as samphire provide patchy vegetation
cover on mudflats.
There are no community type–soil combinations within this Natural Subregion that match the definition of
reference sites (medium textured, well to moderately well drained soils). Characteristic sites for terrestrial
portions of the Peace–Athabasca Delta Natural Subregion include sedge meadows and shrublands.
Extensive sedge meadows occur where the water table is near or at the surface, and are composed of
awned, small bottle and water sedge, spangletop, swamp horsetail, common tall manna grass and
bluejoint.
Shrub communities composed of various willow species; green alder, river alder, and red-osier dogwood
develop on slightly elevated sites adjacent to streams and ponds where the water table is below the
surface. Soils are Regosols, gleyed Regosols and Gleysols.
On slightly elevated and drier stream terraces and levees, recently disturbed areas are often densely
vegetated by sandbar willow. Less recently disturbed sites support pure or mixed stands of balsam
poplar, white birch and white spruce, with understories of river alder, redosier dogwood and meadow
horsetail. Scattered mature stands of white spruce with understories of balsam fir and feather mosses
also occur. Soils are Regosols and Brunisols.
A few granite outliers of the Canadian Shield occur within the northeast portion of the Peace– Athabasca
Delta Natural Subregion. They include rock barrens and dry, open jack pine communities with variable
understories.
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The Peace–Athabasca Natural Subregion has the highest proportion of water to land of any Natural
Subregion in Alberta. The Claire, Mamawi, Baril and Richardson Lakes and channels of the Athabasca
and Peace Rivers cover about 40 percent of the total area. Wetlands are composed of emergent,
graminoid or shrubby vegetation, occurring mainly on wet mineral soils and account for a further 20
percent of the total area. Organic deposits have developed in places such as higher terraces where
flooding and disturbance are infrequent.

6
6.1

HISTORY
Regional Exploration History

The western portions of the Athabasca Basin were initially explored in the 1960’s as exploration activities
expanded outward from the established Beaverlodge uranium district utilizing airborne radiometric
(scintillometer) surveys (Palmer, 2010). In 1967, Mokta Ltd. (Amok Ltd.), owned by French companies
Compagnie Francaise de Mokta (CFM), Pechiney-Ugine Kuhlman, and French state owned Commissariat
a L’Energie Atomic (COGEMA), conducted airborne radiometric surveys in the local region which
identified anomalies in the Carswell and Cluff Lake areas. In 1968, follow-up ground surveys and
prospecting discovered the “A” train of uranium-bearing sandstone boulders, which led to extensive claim
staking in the area. Subsequent radiometric surveys and follow-up ground work between 1968 and 1970
identified additional boulder trains and prospects in the Cluff Lake area. Subsequent detailed geological
exploration by Mokta, including diamond drilling, led to the discovery of the “D” sandstone-hosted
unconformity deposit in 1970. Exploration continued, and by the end of 1995, seven additional basementhosted unconformity related deposits had been delineated on the Cluff Lake mine site: OP and N
discovered in 1970, the Claude Deposit in 1971, Dominique-Peter in 1981, Dominique- Janine in 1984,
Dominique-Janine extension in 1988, and West Dominique-Janine in 1995 (Koning and Robbins, 2006).
Production from the Cluff Lake deposits commenced in 1980 and had both open pit and underground
mines. It ceased uranium production at the end of 2002 when the ore reserves were depleted. It was
originally scheduled to shut down in 2000, but additional higher ore grades in the underground mine
allowed production to continue for an additional two years. Total production from the Cluff Lake mine site
amounted to 64.2 million lbs U3O8 at an average grade of 0.92% U3O8, with the largest producer being
the Dominique-Peter underground operation, which produced 24.2 million lbs U 3O8 (Koning and Robbins,
2006). The formerly producing Cluff Lake properties are currently held and maintained by AREVA.
Despite its proximity to Cluff Lake, systematic exploration on the Shea Creek property, located
approximately 10 km south of Cluff Lake, did not commence until 1990 (Palmer, 2010). That year, AMOK
Limited (“AMOK”) acquired one mineral permit which covered much of the Shea Creek area, and
conducted an airborne GEOTEM electromagnetic and magnetic survey over the project area which
identified the presence of conductive north-northwest trending zones within basement rocks underlying
the Athabasca sandstone sequence. The airborne surveys were followed up in 1991 and 1992 with
ground electromagnetic surveys on several northeast-oriented lines which verified the position and better
outlined the conductors identified by the initial airborne survey. Based on these surveys, AMOK re-staked
the area, reducing the mineral permit to twelve individual claims, most of which now comprise the Shea
Creek property. AMOK drilled several of the ground EM conductors in 1992. They intersected narrow
intervals of uranium mineralization in northern parts of the property located immediately beneath the subAthabasca unconformity, as well as promising alteration. In 1993, ownership of the property was
transferred to COGEMA, who continued exploration by drilling to the north along the same conductive
basement unit – now known as the Saskatoon Lake Conductor – which was associated with the initial
mineralized intercept, and identifying significant uranium mineralization in 1994.
Between 1994 and the winter of 2004, COGEMA drilled more than 99,000 metres in 177 drill holes, which
resulted in the identification of two deposits, Anne and Colette, distributed with other mineralized
intercepts over a three-kilometre long strike of the Saskatoon Lake Conductor. During the period from
2001 to 2003, no drilling was carried out, but additional airborne and ground EM surveys were undertaken
to further enhance targeting.
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In March 2004, COGEMA (since June 6, 2006 named AREVA) and UEX signed an option agreement.
Drilling recommenced funded by UEX and, between the fall of 2004 and the end of 2009, approximately
88,717.5 metres of drilling in 194 diamond drill holes was completed under management by AREVA
(Rhys et al., 2009). The drilling programs during that period resulted in the discovery and partial
delineation of the Kianna Deposit between the Colette and Anne Deposits, and discovery of new areas of
mineralization along the prospective corridor between Anne and Colette (e.g. Colette South
mineralization, Kianna South). Exploration during this period also included MEGATEM® airborne
electromagnetic and magnetic surveys and a FALCON® airborne gravity gradiometer survey flown over
the property area, and ground-based geophysical surveys, which included a DC Resistivity survey in
2005 that outlined several significant untested, or poorly tested, resistivity lows that could potentially be
associated with mineralization-related clay alteration.
Since 1999, directional drilling utilizing wedge cuts from a master (pilot) drill hole have been completed in
areas where closely spaced drill holes are required to define mineralization. The directional drilling
process reduces the overall quantity of coring required, and allows controlled drilling of deep targets. As
is standard practice in uranium exploration, at the completion of each drill hole, downhole radiometric
geophysical probing surveys are performed from the bottom of the hole up through the drill string. In total,
188,039 metres of drilling in 371 drill holes have been completed on the Shea Creek property since
systematic exploration began in 1992.
Drilling completed on the Shea Creek property carried out during the period from 1992 to the end of 2009
led to Mineral Resource estimates for the Kianna, Anne and Colette Deposits (Palmer, 2010). The May
2010 Shea Creek Mineral Resource Estimate at a cut-off grade of 0.30% U3O8 results in 1,872,600
tonnes at an average grade of 1.540% U3O8, yielding 63,572,000 lbs U3O8 in the Indicated Mineral
Resource category and 1,068,900 tonnes at an average grade of 1.041% U3O8, yields 24,525,000 lbs
U3O8 in the Inferred Mineral Resource category.
The information concerning the Cluff Lake and Shea Creek deposits is not necessarily indicative of the
nature of the mineralization on the Property. The relevance of the Cluff Lake and Shea Creek information
is intended only to demonstrate that there are significant resources of uranium in the Southwest part of
the Athabasca Basin.
An extensive exploration program conducted by Uranerz Exploration and Mining Limited (“Uranerz”) of
the northwest margin of the Athabasca Basin, led to the discovery of the Maurice Bay boulder fan in 1976
(Harper, 2006), and the first significant in situ uranium mineralization intersected in drill hole MB 14 in
1977. Delineation drilling eventually outlined the Maurice Bay uranium deposit which is reported to host
1.3 million pounds of U3O8 at a grade of 0.6% (a historical non 43-101 compliant resource estimate). The
deposit includes structurally controlled mineralization within altered basement rocks and at the subAthabasca unconformity.
The Maurice Bay Uranium deposit covers the extensions of basement structures containing the Maurice
Bay mineralization and the favorable Athabasca unconformity. The basement rocks include Archean
gneisses and migmatites of the White Lake Complex which are unconformably overlain by
metasediments of the Thluicho Lake Group. Both the gneisses and the metasediments appear to have
been intruded by granite and granodiorite of the Western Granodiorite Complex. The Athabasca
sandstone varies from 0 metres to 220m depth.
Mineralization is mainly pitchblend and is associated with moderately south-southwest and moderately
northeast-dipping normal faults. Three mineralized zones are recognized including the Main, A and B.
The largest of the zones, Main Zone is controlled by a south-southwest dipping fault with the bulk of the
mineralization hosted within the Athabasca Group. The Main Zone has been traced intermittently for
1300m, is up to 60m wide and 20m thick. Specularite, red and purple earthy hematite, and limonite are
commonly associated with the mineralization and are most intense in the richest ore shoots. A bleached
zone surrounds these zones and is particularly noticeable where the deposit crosses the unconformity.
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The Alberta portion of the Athabasca basin was intensely explored in the 1970s and early 1980s, and
uranium occurrences have been documented in drillcore in the Maybelle River structural trend (Maybelle
River Deposit; Figure 2) south of Lake Athabasca and in a few outcrops north of the lake.
Northeastern Alberta is favourable for uranium exploration because the main stratigraphic units of the
Athabasca Group associated with uranium deposits in Saskatchewan are also found in Alberta (Pana and
Olson, 200);


the crystalline basement underlying the Athabasca Group in Alberta is lithologically and
geochemically similar to the basement units of Saskatchewan's highly prospective Wollaston
domain;



there are ancient shear zones disrupted by faults; and



there is very high-grade uranium mineralization in the Maybelle River shear zone.

In the Dragon Lake area along the Maybelle River shear zone, steep, brittle fractures in the sandstone
have disseminated to high-grade uraninite within a chlorite and illite-altered halo at the base of the Fair
Point Formation of the Athabasca Group. The Maybelle River uranium zone comprises several drill
intercepts up to 21% U3O8 over 5 metres, with thin intervals of pure uraninite. In 2006, Areva reported
intersections of up to 54.5% U3O8. The alteration halo has numerous other metals, including nickel,
arsenic, lead, molybdenum and cobalt; this halo of complex mineralization and alteration extends at least
200 metres along the zone, suggesting that the reactivated shear zone is permeable and was the main
path for the upwelling of mineralizing fluids. Paragenetic and textural relationships indicate several
phases of this mineralization and remobilization.
6.2

North Shore Property

Uranium occurrences within the Property area have been documented along the north shore of Lake
Athabasca, in the Greywillow Point, Cypress Point, Falling Sand Point, Fidler Point and Sand Point areas
(Pana and Olson, 2009) (Table 2). Mineral permits explored for uranium north of Lake Athabasca in the
1970s whose assessment reports are considered in the present overview are identified in Figure 4.
In the Falling Sand Point area (Figure 4), more than one hundred drill holes have been completed as well
as an airborne VLF survey, prospecting etc. A postulated ore body was believed to be narrowly missed at
the time of this work. No mineralization was encountered during drilling; however, intense alteration was
intersected. Identification of over 200 uraniferous boulders with up to 0.95 % U3O8 were also discovered
in this area. Drilling focused in an up ice direction in an effort to locate the source. This drilling did not test
at depth with holes only extending 7 to 65 m from surface. Unconformity-style uranium deposits were the
exploration target.
6.3

Historical Resource/Reserve Estimates

There is no historical resource or reserve estimates for uranium mineralization on the Property and no
uranium mining, or any other forms of metallic mineral production have occurred on the Property.
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Figure 4

Mineral permits explored for uranium north of Lake Athabasca in the 1970s
whose assessment reports are considered in Table 2 (from Pana and
Olson, 2009). See Figure 7 below for an explanation of the of the geological
units.
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Table 2

Summary of Uranium Exploration in the Property Area Reported in
Assessment Reports (Pana and Olson, 2009).

Mineral Permits 189 and 190 (from Lehnert-Thiel, 1975), AGS ID 19750007.
Work Completed:
1- Airborne fixed-wing spectrometer and magnetometer grid survey.
2 – Helicopter-borne spectrometer rim survey.
3 - Helicopter mapping and a few landings for exact delineation of the surficial trace of the unconformity.
4 - Ground prospecting for boulders and mineralized outcrops down glacial strike of the unconformity.
5 - Geochemical muskeg sampling.
6 - Grid cutting, ground magnetometer and horizontal loop electromagnetic survey.
7 - Alpha cup radon survey
Equipment Used:
- Twin Otter, Single Otter, Beaver and Cessna 185
- Cessna 337 fixed wing aircraft equipped with a Scintrex GAM- 2”spectrometer,
- Bell G 47 helicopter with a Scintrex GAM-2 spectrometer 4 - SPP2N Scintillometers (SRAT)
- TV 5 Spectrometer (McPhar)
- ETR-I Emanometer (Scintrex)
- Alpha Radon Detector (Alpha Nuclear)
- Alpha Cups (Alpha Nuclear)
Results:
Geological reconnaissance indicated some 70 miles of a partially exposed Athabasca unconformity
- Two zones of spotty uranium mineralization were found near the Athabasca unconformity at:
Falling Sand Point: a mineralized zone originally covered by 30 cm of sand was detected by hand held
scintillometers; an area of 3x4 m was dug out, exposing the unconformity, with Athabasca conglomerate
overlying the regolith; spotty mineralization was found within the regolith (0.024% U308), but none in the
overlying conglomerate.
Greywillow
Point:
a
mineralized
zone
is
located
1
km
north
of
Greywillow
Point within an area of scattered outcrop, measuring 100 x 50 metres. Spotty mineralization was found in several
locations within basal sandstone (0.62% U308), which rests unconformably on the exposed regolith. Uranium is
preferably situated where the purple colour of the basal sandstone strata changes into buff or white. These basal
strata consist of conglomerate-free reworked regolithic material approx. 2 m thick. Note the complete absence of
a basal conglomerate.
near Falling Sand Point > 200 remarkably slabby uraniferous Athabasca Sandstone boulders were found within
one area measuring 50 x 50 m. The average U308 content of 11 boulders is 0.51%. Along the stretch of 10 km of
shoreline and raised beaches between Cypress Point and Greywillow Point approx. 150 uranium boulders were
found as clusters and trains.
Mineral Permits 189 and 190 (from Lehnert-Thiel and Kretschmar, 1976); AGS ID 19760006.
Work Completed:
1-diamond drilling
2-airborne electromagnetic and magnetic survey with NS and EW flight lines spaced at 0.5 km
3-ground electromagnetic and magnetic survey on a grid
4-ground prospecting
5-trenching
6-helicopter supported geological mapping
7-geochemical surveys (i.e., water sampling)
8-surficial geology studies
9-linecutting
Equipment Used:
- Fixed-wing aircraft equipped with a Scintrex GAM-2”spectrometer,
- Bell G 47 helicopter 12 - SPP2N Scintillometers (SRAT)
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1- TV 5 Spectrometer
1- transit
6- magnetometers
1- downhole logging equipment
Canoes, boat, motorboats
Results:
- 24 diamond drillholes totaling approx. 830 m were drilled in a grid pattern on 200 m centres in the Falling Sand
Point area; the first 9 holes were drilled with AQ equipment and only 4 of these holes were logged.
-no uranium mineralization was found;
-overburden was up to 13 m thick;
-the thickness of the Athabasca sandstone increases to the east;
-the base of the Athabasca Group is a conglomeratic unit
-regolith is locally interbedded with kaolinized and chloritized basement;
-hydrothermally altered and fractured sandstone was found over altered basement;
-Boulders found in the Falling Sand Point area have an average grade of 0.52 U3O8 and some show high cobalt
content. L. Bayrock postulated two sources for these boulders.
- 92 lake and muskeg water samples and 7 lake bottom sediment samples
- 73 samples of uranium mineralized outcrops and boulders; several uranium mineralized outcrops; the Fair Creek
site may be of economic importance
- up to September 1976, approx. 1500 uranium mineralized boulders and 6 uranium mineralized outcrops were
found in the area of investigation.
Mineral Permits 189 and 190 (from Lehnert-Thiel et al., 1978a); AGS ID 19780001.
Work Completed:
1 - ground prospecting for uraniferous boulders
2 - magnetometer survey
3- lake water sampling
Equipment Used:
- magnetometers (Geometrics G-816 and Geometrics G-826)
- scintillometers (SRAT SPP2N)
- helicopter mounted Ekman dredge
Results:
Prospecting for vein-type uranium deposits between Falling Sand Point and the Alberta- Saskatchewan border.
- line cutting: 174 km within Permit 189 and 92 km within Permit 190;
- ground magnetics: 118.5 km within Permit 189 and 62.8 km within Permit 190;
- scintillometer prospecting: 42 traverses in Permit 189 located 15 uraniferous sandstone boulders ranging from
300 cps to 3700 cps; 30 traverses in Permit 190 located 9 uraniferous sandstone boulders ranging from 150 to
2500 cps;
- geochemical surveys: 21 water and 15 sediment samples collected from Permit 189; 3 water samples collected
from Permit 190.
- magnetic contours map with uraniferous boulder location
- location maps for lake bottom sediments samples
- location map for lake water samples
Mineral Permits 189 and 190 (from Lehnert-Thiel et al., 1978b); AGS ID 19780003.
Work Completed:
1 – drilling
2 – detailed ground magnetometer survey
Equipment Used:
- magnetometers (Geometrics G-816 and Geometrics G-826)
Results:
Following the discovery of the Maurice Bay uraniferous zone in May 1977, Uranerz continued drilling in the
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Falling Sand Point - Grey Willow Point area of Alberta. 106 diamond drillholes totalling more than 4100 m
-Athabasca sandstone thickness varies from 0 to approx. 36 m
-slightly anomalous radioactivity in sandstone within the first 2-3 m above the unconformity may reach 90-125
cps;
-chloritic and hematitic alteration of basement reaches depths of almost 70 m;
-basement consists of biotite-rich granite gneiss.
Mineral Permit 244 (from Kilby and Walker, 1979), AGS ID 19790009.
Work Completed:
1 - Airborne Gamma Spectrometry
2 - Ground magnetics
3 - VLF EM
4 - Horizontal Loop EM
5 - Induced polarizationresistivity
6 - prospecting and geological work
Equipment Used:
- proton magnetometer Geometrics Model G-816
- Crone Radem VLF EM instrument
- Apex MaxMin II EM unit
- Crone “Newmont Designed” IP-IV pulse type receiver and a Scintrex IPC-8 250W transmitter
- Hughes 500D helicopter
Transportation by float and ski equipped aircraft helicopter, boats and snowmobiles
Results:
- a total of 232 line kilometres were flown on east-west flight lines approximately 200 m apart; profiles of
uranium, thorium, potassium and total count were produced;
- magnetic readings at 25 m intervals on lines approximately 200 m apart along 31.5 km of grid; one strong EW
trending S dipping anomaly correlates with a stream channel; three anomalies also correspond to stream
channels;
- VLF EM and Horizontal Loop EM surveys were done over 32 km of the grid lines
- resistivity readings were taken at 50 m and 100 m intervals on lines approximately 200 m apart along 11.5 km of
grid
Anomalously high uranium counts were found in: 1) a strongly hematitic quartz-pebble conglomerate with a
quartz rich matrix; 2) a pink weathering medium-grained quartzite with minor secondary uranium minerals from
the Athabasca Group; 3) a pink weathering, garnet-bearing gneiss boulder yielded 1400 cps
Mineral Permits 125, 126 and 137 (from Netolitsky, 1970); AGS ID 19700011..
Work Completed:
1 – shoreline geology traverses
2 – ground radiometric examinations
Equipment Used:
- SRAT SPP2-NF scintillometers
- float-equipped Otter aircraft
- semi-freighter canoe with motor
Fidler Point: Eastern portion shows extensive areas of high radiometric background and associated secondary
uranium stain. However, significant ‘spot highs’, or zones of significantly higher radioactivity are lacking. Small
areas of pegmatite often gave good ‘spot highs’, with the best reading recorded being in the range of 4500 cps.
One ground anomaly of significant intensity may be related to a northwest trending lineament and may warrant
further investigation (refer to description of R.N. traverse, August 8, in radioactivity log).
Belinda Lake: The best radiometric readings were obtained from a 15x15x30 cm hematitequartzite boulder found
on a sand plain to the southeast of Belinda Lake. Radioactivity was off-scale (>15000cps). Chemical assay of the
boulder indicated 0.43 % U308 and no Th02 The textural and compositional appearance of the boulder is
compatible with an Athabasca Group source. The only other radioactive occurrences of significance
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observed in the area are located southwest of Belinda Lake (Traverse R.N., August 15), where two quartz veins,
apparently gradational to pegmatites, and one strongly radioactive pegmatite occur in close proximity. The best
reading obtained in the pegmatite was in the order of 6000 cps.
Florence Lake: Trace amounts of finely disseminated pyrite localized by very weakly developed shear zones were
observed in two localities at the western end of Florence Lake.
- Florence Lake area had promise of hosting vein-type mineralization (Beaverlodge type). Spot highs of 200 to 300
cps in a local background of 100 to 150 cps were found to occur in pegmatite veins and coarse grained phases of
granite gneiss.
Block Lake: Five airborne radiometric anomalies are located in the ‘mafic schist’ belt (spot highs were found
associated with lenses and inclusions of either granite gneiss or pegmatite but extended into the mafic rich
phases); three in the mafic biotite-hornblende schist on the southwest side of the lake, and two in the mafic
schist-migmatite on the northeast side of the lake. One airborne anomaly is located in the porphyroblastic biotite
gneiss, east of the mafic schist belt. One anomalous zone approx. 270 m north of the NE side of the lake over an
area of 7x7 m on clay and gravel overburden warrants further work (radioactivity recorded in a small 0.6 m deep
test pit was in the order of 325 to 350 cps). The overburden consisted of 15 cm of ‘A’ zone soils and organic
matter, 10 to 15 cm of sand and gravel, and an indeterminate thickness of semi-consolidated clay. Overburden
thickness in the vicinity of the anomaly is estimated to be between five and twenty feet. Trace amounts (<0.5%)
of pyrite in leucocratic phases of migmatite are present in nearly every outcrop at the west end of Block Lake.
Fidler Point (from Dick, 1999); AGS ID 19770015.
Work Completed:
1 – radiometric surveying
2 – geological mapping and sampling
Equipment Used:
- scintillometer Scintrex BCS-1
Results:
- Compilation of prior exploration results:
- another sandstone occurrence to the north along Fidler Fault (Netolitsky, 1970);
- a zone of hematite altered porphyry granite;
- pitchblende in granite was reported from 1952 drilling on Fishing Creek (Griffith et al., 1962, cf. Dick, 1998);
- sample pits in a pegmatite on the E edge of the property returned an average grade of 0.10% U3O8 (Dick, 1999);
- Scintillometer traverses indicated that pegmatitic granites are consistently radiometric (1000 to 1500 cps) up to
15000cps; granite regolith values vary from 600 to 800 cps with spots up to 4000 cps; sandstone vary from 150 to
450 cps with spots up to 5000 cps
- Reconnaissance geological mapping and spot mapping identified: a) at least two altered granite zones; b)
faulted Athabasca unconformity along the NNW trending Fidler Fault: and c) a NE trending fault zone marked by
chloritic fault gouge and regolith-like fault rocks with up to 5000 cps and an anomalous gold value of 70 ppb;
- 34 geochemical samples along a 3 km stretch of the Fidler Fault
- 3 samples for gold assay
Mineral Permits 193 and 194 (from Lehnert-Thiel and Kretschmar, 1976); AGS ID 19760006.
Work Completed:
1- diamond drilling
2- airborne electromagnetic and magnetic survey with NS and EW flight lines spaced at 0.5 km
3- ground electromagnetic and magnetic survey on a grid
4- ground prospecting
5- trenching and linecutting
6- helicopter supported geological mapping
7- geochemical surveys (i.e., water sampling)
8- surficial geology studies
Equipment Used:
- 12 - SPP2N Scintillometers (SRAT) and 1- TV 5 Spectrometer, 1- transit, 6- magnetometers 1- down hole logging
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equipment
- Fixed-wing aircraft & Bell G 47 helicopter
- canoes, boat, motorboats
Results:
Permit 193:
- two uraniferous boulders with readings of 800 cps and 5000 cps were found
- one sandstone outcrop of possibly Martin Formation was found.
Permit 194:
- 29 ground prospecting traverses were completed
- one uraniferous boulder of 3500 cps was found
Mineral Permits 193 and 194 (from MacMachon, 1977); AGS ID 19770006.
Work Completed:
1 – scintillometer prospecting
2 – helicopter supported geological mapping and pit digging
3 – limited lake geochemical surveys
Equipment Used:
- scintillometers
- helicopter
Results:
- 29 prospecting traverses and 13 geological traverses were run (to a total of 57 prospecting traverses in 1976 and
1977).
- 6 anomalously radioactive boulders were located bringing the total for the area to 8; glacial striations suggest a
source under Lake Athabasca.
- Small patches of yellow uranium oxides (?) were observed on one traverse in cataclastic to mylonitic
megacrystic granitoids.
- 4 pits were dug on the beach ~2 km south of Sand Point, but the basement was not reached.
- some helicopter reconnaissance mapping.
- resampling of selected lakes for water and sediments.
- high scintillometer readings, up to 7500 cps, found on a fracture zone overprinting a biotite-garnet gneiss unit.
- possible regolith outcrop (highly silicified, slightly hematized, quartz veins) was noted near the lake shore just
south of Sand Point; and approximately 5 km north of Permit 193.
Mineral Permits 193 and 194 (from Lehnert-Thiel et al., 1978c); AGS Report ID 19780004.
Work Completed:
1- geochemical survey samples collected by helicopter using an Ekman dredge.
2 – pit digging (4 pits)
3 – geological mapping
Equipment Used:
- 11 scintillometers
- 1 Ekman standard lake sediment sampler
- fixed-wing aircraft
- G-4A helicopter
Results:
Permit 193:
- 36 water and 36 sediment samples; no anomalous values.
- 3 uraniferous Athabasca sandstone boulders (1000-12000 cps) on ancient raised beaches of Lake Athabasca.
Permit 194:
18 water and 18 sediment samples; one sediment sample 4 km north of Shelter Point yielded an anomalous
uranium concentration of 148 ppm, likely related to north trending fault.;
- 3 uraniferous Athabasca sandstone boulders (800 to 3900 cps) along the shore of Lake Athabasca.
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7

GEOLOGICAL SETTING AND MINERALIZATION

Pana and Olson (2009) and references therein have described the geology of northeastern Alberta. The
following description of the regional and Property Geology is summarized from ERCB/AGS Open File
Report 2009-19; Overview of Uranium Exploration Work along the Northern Rim of the Athabasca Basin,
Northeastern Alberta. The report is available on the Alberta Geological Survey website
(www.ags.gov.ab.ca).
7.1

Regional Bedrock Geology

The Property area is located along the northern erosional edge or unconformity between the crystalline
basement and the Athabasca Group in northeastern Alberta (Figure 5). The Fair Point Formation, which
is the oldest stratigraphic unit deposited in the ca. 1.7 to 1.5 Ga Athabasca Basin, is poorly exposed
along the northern shore of Lake Athabasca. To the north, the Alberta shield encompasses crystalline
basement rocks of the Taltson magmatic zone (TMZ). The Taltson magmatic zone extends to the south
under the western Athabasca Basin. Shield lithological units that have been mapped along the rim of the
basin, including the Wylie Lake and Fishing Creek granitoids, are known to be associated with a
uraniferous zone at Dragon Lake along the Maybelle River shear zone, Alberta. The TMZ includes ca.
1.99 to 1.92 Ga granitoid rocks that intruded and reworked Archean to Early Proterozoic crust at the
northwestern margin of Rae terrane (Figure 5).
7.1.1 Crystalline Basement
The main area of the TMZ outcrop north of Lake Athabasca comprises a curving, linear body of
metamorphic tectonites referred to as the Taltson basement complex (TBC), which is flanked by several
distinct, moderately to strongly foliated granitoid plutons with minor TBC roof pendants (Figure 5). The
TBC consists of a composite succession of Archean (3.2, 3.1, 2.6 Ga) and Early Proterozoic (2.4-2.1 Ga)
metaplutonic gneisses with subordinate supracrustal gneisses and minor amphibolites. Based on their
petrology, age and position relative to the TBC, these granitoid rocks have been assigned on the Alberta
sheild to two age groups: early 1.99 to 1.96Ga weakly peraluminous to metaluminous granitoid rocks (Itype) east of the TBC, and late 1.955 to 1.928 Ga peraluminous suites (S-type) west of the TBC (Figure
5).
The early TMZ plutons include (a) the ca. 1.971 Ga Colin Lake granodiorite to quartz diorite; (b) the ca.
1.963 Ga Wylie Lake suite of granodiorite, quartz diorite and quartz monzonite; and (c) the ca. 1.962 Ga
to ca. 1.959 Ga Andrew Lake suite of granodiorite to diorite. The late plutons are characterized by
abundant mafic clots of biotite, garnet, andalusite, hercynite and cordierite, and include the ca. 1.960 to
ca. 1.934 Ga polyphase Slave monzogranites and the ca. 1.938 Ga Arch Lake quartz monzo to
syenogranites. Several smaller, variously foliated plutons of uncertain geochemical affiliation are
enclosed in the TBC, including the Charles Lake granite suite with monazite metamorphic ages of ca.
1.933 to ca. 1.919 Ga, and the ca. 1.925 Ga Chipewyan and Thesis syenogranite to quartz monzonite.
High and medium-grade metamorphic tectonites of the Alberta sheild record transition from widespread
granulite facies deformation to more localized deformation along major transcurrent shear zones during
protracted syntectonic exhumation of the TMZ. Over time, strain was heterogeneously partitioned,
migrated and concentrated in narrower belts during the evolution of shear zones through intermediate
and shallow structural levels. From west to east, the following major northerly trending, high to lowgrade
shear zones straddle the Alberta-Northwest Territories border: Warren, Allan and Andrew Lake shear
zones. The Warren shear zone consists of two sub-parallel, curvilinear, 50 to 500-metre wide belts of
subvertical mylonites: the northwestern Leland Lakes and the southeastern Bocquene River shear zones
(Figure 5). The Allan shear zone constitutes a braided system of anastomosing subvertical 0.5 to 3-km
wide splays of ductile mylonites. From west to east, these splays are the Goldschmidt Lake, Mercredi
Lake, Charles Lake and Bayonet Lake shear zones (Figure 5). While the Mercredi Lake and Charles Lake
shear zones splay northward from the main Allen shear zone, the Goldschmidt Lake and Bayonet Lake
shear zones are separated from the main branch by rocks with different strain characteristics. The
crosscutting relationships between shear zones and granitoids are very complex.
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Two low-grade lithotectonic assemblages have been interpreted to represent sediments affected by lowgrade prograde metamorphism: the Burntwood Group near the northern shoreline of Lake Athabasca and
Waugh Lake Group, east of Andrew Lake. Preliminary field, isotope and microscopic observations
indicate that low-grade mylonite derived from adjacent granitoid and gneiss is interlayered with variably
sheared layers that appear to have sedimentary protoliths and pods of basalt and/or andesite. The
Burntwood and Waugh Lake successions may represent remnants of composite lithotectonic
assemblages formed within the upper structural levels of crustal scale shear zones by tectonic
interlayering of retrogressed granitoid gneiss wallrock with local sedimentary cover and minor igneous
plugs during the late stages of TMZ syntectonic exhumation.
7.1.2

The Athabasca Group

The Athabasca Basin covers approximately 85,000 square kilometres of northern Saskatchewan and a
small portion of eastern Alberta. Detrital zircon geochronology constrains the age of the basin to between
1,740 and 1,550 Ma. A maximum depth of 1,500 metres has been established through diamond drilling,
whereas seismic surveying indicates a maximum depth of approximately 1,700 metres.
The Athabasca Group consists of at least 2.1 km of predominantly fluviatile clastic deposits, with some
lacustrine and possible marine sediments confined to the uppermost sequences (Pana and Olson, 2009).
The remnants of the Athabasca Group define two partly overlapping depositional basins Jackfish and
Cree Basins; Figure 6), which have distinct polarities and tectonic regimes. Seven basin-filling rhythms or
third-order sequences are defined as laterally extensive, upward-fining packages bound by
unconformities, or picked based on selected sedimentological parameters on lithologs where
unconformities are difficult to directly identify in drillcore (Figure 5). From base to top, they consist of the
following units:
The coarse clastics of the Fair Point Sequence are confined to the western portion of the Athabasca
Basin and define the Jackfish sub-basin (Figure 7). Sandstone and conglomerate strata that locally occur
along the northern shore of Lake Athabasca belong to the Fair Point Sequence. Above Fair Point is a
highly erosive unconformity boundary containing localized paleosols.
The clastics of the overlying successor basin are markedly finer. The basal Shea Creek and Lower
Manitou Falls sequences are preserved south and east of the Jackfish sub-basin, whereas the overlying
Upper Manitou Falls Sequence extended into the area of the former Jackfish sub-basin. These
The overlying Lazenby Lake, Wolverine Point and Locker Lake-Carswell sequences were originally more
widespread then the underlying sequences. Their upward-fining stacking pattern indicates backstepping
(transgression) under relatively high rates of accommodation. These sequences thicken upward and
evolve from entirely fluvial to fluvial-lacustrine to fluvial-lacustrine-marine. The Lazenby Lake and
Wolverine Point sequences are widespread over large portions of the central and western portions of the
Athabasca Basin. The Locker Lake and Otherside formations occur mostly in the central portion of the
basin in Saskatchewan and have limited extent in Alberta (Figure 6). The Douglas and Carswell
formations are restricted to the periphery of the 356-515 Ma old Carswell meteorite structure in
Saskatchewan.
Rapid changes in sequence thickness and basal lithology may be linked to syn-depositional faulting.
Detailed stratigraphy of the Athabasca Group may be used to predict where fault zones occur in the
western Athabasca Basin and, therefore, indicate potential for uranium mineralized zones.
7.1.3

Phanerozoic Mannville Group

The southern extent of the Property lies within the northeastern limits of the Cretaceous Mannville Group
which covers a large portion of Western Saskatchewan and Alberta (Figure 7). The Lexicon of Canadian
Geologic Units (Glass, 1990) describes the lithology of the Mannville Group as “interbedded non-marine
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sands and shales overlain by a thin, non-marine calcareous member which is overlain by marine shales,
glauconitic sands and non-marine salt-and-pepper sands. The marine sequence is overlain by a paralic
and non-marine sequence having a diachronous contact with the marine sequence.”
Regionally discontinuous Devonian La Loche Formation exists beneath the Cretaceous sediments. The
Lexicon describes the lithology of the La Loche Formation as “regolithic, poorly sorted breccia; fine- to
coarse-grained, white to medium brownish grey arkosic sandstones and conglomeratic sandstones, with
thin interbeds of sandy mudstone toward the top; arkosic grit and edgewise conglomerates and silty grits
with festoon bedding toward the top.” The La Loche Formation is thought to be a reworked regolith lying
on the Precambrian surface.
The Mannville Group lies adjacent southwest of the Athabasca Group sandstone and conglomerate with
lesser dolomite and shale. (Yeo et al, 2001). The Smart Quartzarenite member of the Athabasca is in
contact with the Lower Mannville member.
7.2

Property Geology

The Property is predominantly underlain by granites, granite gneisses, mylonites, metavolcanic and
metasedimentary rocks of the Taltson Magmatic Zone. Sedimentary rocks of the Athabasca sequence
have been completely eroded, except for outliers in the NE and SW portions of the property, and may be
part of the Fair Point (“FP”) Formation. The FP Formation is the basal formation for much of the western
Athabasca Basin, filling much of the Jackfish Basin, and consists of conglomeratic quartz rich sandstone
with abundant clay matrix. The southeastern extent of the formation is bound by the Grease River Fault.
Intervals of the Athabasca Basin lithologies were intersected in several of the 208 historic drill holes and
ranged from 3 to 26 metres in thickness.
7.3

Mineralization

Mineralization on the property to date is restricted to uraniferous boulders and outcrops previously
discovered on the west coast of Lake Athabasca. The Company's prime interest on the Property is for the
discovery of uranium mineralization at the unconformity, similar to Maybelle River, Maurice Bay Shea
Creek and Cluff lake areas. The area is analogous to the highly mineralized Eagle Point-Cigar LakeMcArthur River-Key Lake uranium belt in the eastern Athabasca Basin.
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Figure 5

Regional Geology of Northern Saskatchewan (from Pana and Olson, 2009).
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Figure 6

Sub-Athabasca Basement Structure (from Ramaekers, 2004).
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Figure 7

Map of the Athabasca Group in eastern Alberta and western Saskatchewan,
adapted from Collier (from Pana and Olson, 2009). Colours in the fused
geological map-digital elevation model in Alberta appear less intense than
in legend.

33

8

DEPOSIT TYPES

The target of exploration on the North Shore property is unconformity-associated uranium deposits, as
detailed below.
Proterozoic unconformity-associated uranium deposits host over 33% of the world’s known uranium
resources. The Athabasca Basin is renowned for its high-grade deposits and currently supplies
approximately 20% of the world’s uranium. Other notable unconformity associated uranium districts occur
in the Thelon Basin (Nunavut, Canada) and the Alligator River District (Northern Territory, Australia).
These unconformity-associated deposits differ from the Athabasca Basin deposits in that they contain
lower grade ore and are entirely basement hosted. The average grade of the top 30 deposits in the
Athabasca Basin is 1.97 wt% U3O8, four times the average grade of the Australian unconformityassociated uranium deposits (Jefferson et al., 2007).
Unconformity-associated uranium deposits in the Athabasca Basin are characterized by elongate, pod
shaped uranium mineralization at the unconformity between the Proterozoic fluvial, conglomeratic
sedimentary basin and favourable graphitic metasedimentary basement rocks (Figure 8). The
sedimentary strata are relatively flat lying and unmetamorphosed while the basement rocks typically show
signs of multiple stages of deformation. A clay rich paleoregolith occurs at the surface of the metamorphic
rocks. The paleoweathering profile commonly consists of a red hematite rich zone which grades with
depth into a greenish chloritic zone and then into unweathered rock which can be hydrothermally altered.
Later diagenetic bleaching is generally observed directly below the unconformity within mineralization
districts (Jefferson et al., 2007). In zones of intense uranium mineralization, the extreme alteration
completely overprints the regional paleoweathering profile. The basement lithologies are dominated by
Archean granitic gneiss and Paleoproterozoic metasedimentary gneiss. The latter is the common
basement host of uranium deposits.
Two end member models of unconformity associated uranium deposits have been identified; monometallic and poly-metallic (Figure 9). Mono-metallic deposits occur dominantly as basement hosted
uranium mineralization within fault zones or veins below chloritic or silicified Athabasca sediments. The
MacArthur River deposit is a typical example of a mono-metallic uranium deposit. Poly-metallic deposits
dominantly straddle the unconformity as subhorizontal clay bounded lenses below quartz corroded
sediments. Poly-metallic deposits include Midwest Lake (Denison Mines Corp. /Areva) and Cigar Lake
(Cameco Corp.).
The uranium mineralization of poly-metallic deposits is commonly associated with variable amounts of
nickel, gold, cobalt and arsenic. High-grade uranium ore (> 1.00 wt% U3O8) in poly-metallic deposits is
mantled by a medium to low grade zone (< 1.00 wt% U3O8). These deposits have mineralized roots
extending downwards into major graphitic basement structures and upwards into the sandstone column.
Typically poly-metallic deposits are associated with plume shaped halos of illite-kaolinite-chlorite
alteration in the sediments. This surrounds the major ore controlling structures and can extend for several
hundred metres above the deposit (Figure 8). Poly-metallic deposits are hosted by sandstone and
conglomerate and occur within 25 to 50 m of the unconformity (Jefferson et al., 2007).
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Figure 8

Schematic diagram showing the end member models of mono-metallic (left,
e.g. McArthur River) and poly-metallic (right, e.g. Midwest) unconformity
associated uranium deposits (from Jefferson et al., 2007).
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Figure 9

End-member diagram showing the different alteration halos and clay
mineralogy associated with quartz corroded and silicified unconformity
hosted uranium deposits. Left: quartz corrosion (dissolution) and illite
alteration overprinting regional dickite alteration as seen at Midwest and
Cigar Lake. Right: silicification and chlorite-kaolinite rich halos overprinting
regional illite and dickite alteration as seen at McArthur River (from
Jefferson et al., 2007).
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9

EXPLORATION

The following is a description of surface exploration work completed on the Property to date. This
includes surface work completed on the Property in 2006 to 2008, and 2013. Drilling completed on the
Property is described below (see Section 10).
9.1

2006-2007 Exploration

Between September 15th and October 2nd, 2006, Dahrouge Geological Consulting Ltd. (“DGC”) (Smith,
2008a), on behalf of Strathmore Minerals Corp., conducted a ground scintillometer prospecting and
sampling program on the Property (Figure 10). The intent of the exploration was to locate areas of
anomalous surface uranium concentrations and alteration associated with unconformity and subunconformity-type deposits.
Exploration resulted in the identification of several areas of anomalous radioactivity with outcrops
measuring from <150 to >13,500 counts per second (cps). An anomalous sandstone boulder was also
discovered with radioactivity exceeding 30,000 cps. In addition, several trends of anomalous radioactivity
were identified, as well as several areas of extensive alteration, the most significant situated within MAIM
permit 9304110428 where autunite and pitchblende were identified within a brecciated granitic unit. A
total of 92 samples were collected throughout the property with assays ranging from trace up to 1.39%
U308.
Between October 15th and November 15th, 2006, approximately 18 km of survey lines (200m line
spacing) were cut and follow-up ground Max-Min and IP/Resistivity surveys were carried out (by Peter E.
Walcott and Associates Ltd.) north of Fort Chipewyan with the intent of locating conductive targets (Figure
11). In addition, several more days of ground prospecting resulted in 32 additional samples. The survey
targeted a pitchblend/autunite showing visited during the 2006 prospecting program (Figure 10). The
Max-Min survey was unsuccessful with little response obtained over the showing as well as the rest of the
grid. A small chargeability response was observed over the showing. In addition, a narrow resistivity low
was discovered trending sub-parallel to the grid to the north of the showing. It is interpreted to represent a
possible fault and/or shear zone. Higher chargeabilities appear to be associated with the zone.
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Figure 10

Results of the 2006 Prospecting and Sampling Program (from smith 2008a).
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Figure 11

Location of 2006 ground Max-Min and IP/Resistivity surveys (from smith
2008a).
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9.1.1

2006 Airborne Electromagnetic, Magnetic and Radiometric Survey over the Former NS
Property

Between November 15th to December 12th, 2006 and January 5th to 14th, 2007, DGC contracted
Terraquest Ltd. on behalf of Strathmore Minerals Corporation to conduct an 8,039 line-kilometre (200m
line spacing, flown east-west) airborne VLF, magnetic and radiometric survey over the former NS
Property (Project B207) (Figure 12). The intent of the survey was to map conductive horizons and
structure within the basement granitoids.
The magnetic survey identified numerous basement structures trending north – south and northeast –
southwest and faint east–west and northwest–southeast trending lineaments (Figure 13, 14) (TerraNotes,
2008). Magnetic highs are interpreted to be indicative of granitic rocks of the TMZ with elevated magnetite
content. Magnetic lows are interpreted to indicate possible meta-sedimentary units, and/or
faulted/sheared contact or alteration zones. The conductive trends observed on Figure 14 correspond to
or are parallel to the TMZ including north–south and northeast–southwest trends. In addition, east–west
and northwest–southeast structural features were interpreted and provided support to the interpreted
aeromagnetic lineaments. High radiometric zones located at the intersections of the lineaments are
selected as high priority regions of interest based on an interpretation of the airborne radiometric survey
(Figure 15) (TerraNotes, 2008). Four regions of interest have been selected. The numbers prioritize the
regions of interest.
9.1.2

2006 Airborne GEOTEM and MEGATEM Surveys over the Former SS Property

Between June 30th and July 19th 2006, DGC contracted Fugro Airborne Surveys, on behalf of
Strathmore Minerals Corp., to conduct a 5,317 line-km (400m line spacing) airborne GEOTEM
electromagnetic and magnetic survey over their basin holdings south of Lake Athabasca, including the
western portion of the former SS Property (Job# 06418) (Figure 16). In addition, between June 24th and
July 6th and between August 25th and 27th 2006, Fugro Airborne Surveys was contracted to fly a 3,384
line-km (600m line spacing) MEGATEM electromagnetic and magnetic survey over the remainder of their
basin holdings, south of Lake Athabasca, including the eastern portion of the former SS Property (Job#
06419) (Figure 17). The intent of the surveys was to map conductive horizons at depth near the subAthabasca unconformity. Both the GEOTEM and MEGATEM systems were used due to progressively
increasing unconformity depths moving eastward requiring differing system specifications. Several
correlations of magnetic and electromagnetic data were found along with several basement-hosted
conductors identified throughout the property (McElroy, 2009). Several potential kimberlite targets were
also identified from the GEOTEM survey.
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Figure 12

Location of the 2006 Airborne EM, Magnetic and Radiometric Survey over
the Former NS Property (from TerraNotes, 2008).
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Figure 13

Interpreted lineaments from the enhanced magnetic field (EMF) from the
2006 Airborne Magnetic Survey Flown over the Former NS Property (from
TerraNotes, 2008).

Figure 14

Interpreted lineaments from the 2006 VLF Airborne Survey Flown over the
Former NS Property (from TerraNotes, 2008).
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Figure 15

Interpretation of the Radiometric Data (Total Count), with the lineaments
interpreted from aeromagnetic and VLF maps (Figures 13 and 14), from the
2006 Airborne Radiometric Survey Flown over the Former NS Property
(from TerraNotes, 2008). Four Regions of Interest (ROI) are identified.
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Figure 16

Location of the airborne GEOTEM electromagnetic and magnetic survey
the former SS Property (Job# 06418) (from Fugro Logistics Report, 2006a).

Figure 17

Location of the airborne MEGATEM electromagnetic and magnetic survey
over the eastern portion of the former SS Property (Job# 06419) (from
Fugro Logistics Report, 2006b).
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9.2

2007 – 2008 Exploration

The 2007 to 2008 exploration program on the NS Property included an airborne radiometric survey
conducted between September 2007 and January 2008, a 696 line-km (200 m and 100 m line spacing)
airborne high resolution magnetic and electromagnetic (VTEM) survey in the northeast part of the
property conducted between February to April 2008 (Figure 18), and a seven-hole diamond drilling
program conducted from March 15th to May 15th, 2008 (see Section 10).
In August 2007 a total of 51 outcrop samples were collected from permit 9305031044, highlighted by an
assay high of 0.11% U3O8.
9.3

2007-2008 Airborne Radiometric Survey

A high-resolution tri-sensor magnetic and radiometric airborne geophysical survey (Project B-258) (2,703
line-km at 200m line spacing) (Figure 19) was conducted by Terraquest Airborne Survey Ltd. between
September 2007 and January 2008. The survey was flown in two blocks, Block A (1,201 line-km flown NS) and Block B (1,502 line-km flown at 045/225 degrees) (Figure 19). Fission Energy contracted
TerraNotes Ltd. to analyze the data and to interpret and create maps to image the subsurface structures,
features and trends associated with possible uranium deposits.
The results of the TerraNotes analysis produced a series of maps imaging subsurface structures, features
and trends associated with possible uranium deposits. Public airborne radiometric data from Geological
Survey of Canada and the prior EM and magnetic data flown by Terraquest Ltd. over the property Nov.
2006 - Jan 2007 was also integrated into the interpretation. TerraNotes Ltd. imaged all the radiometric
elements and identified eleven regions of interest using the B258 A Block dataset (Figure 20). These
findings were confirmed by radioelement ratio calculations. TerraNotes Ltd. also imaged all the
radiometric elements using B258 B Block dataset (Figure 21) and identified four regions of interest. These
findings were also confirmed by radioelement ratio calculations. In summary, the interpretation of the
airborne radiometric data acquired on blocks A and B of the B258 data set identified a total of fifteen
regions of interest using all datasets and prioritized these regions of interest via cross-validation.
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Figure 18

North Shore Property 2007 and 2008 Airborne Survey Locations (from
McElroy, 2009).
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Figure 19

2007 Radiometric Survey coverage (Equivalent uranium (eU) ppm
displayed) (from Smith, 2008a).
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Figure 20

2007 Radiometric Survey Coverage Showing Regions of Interest in Block A
(from Smith, 2008a). (Total Count = Natural Air Absorbed Dose Rate)
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Figure 21

2007 Radiometric Survey Coverage Showing Regions of Interest in Block B
(from Smith, 2008a). (Total Count = Natural Air Absorbed Dose Rate)
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9.4

2008 Airborne Magnetic / Electromagnetic Survey

Fission Energy contracted Geotech Ltd to carry out a helicopter-borne geophysical survey in the
northeast part of the Property from March 4 to March 22, 2008 (Figure 22). Principal geophysical sensors
included a versatile time domain electromagnetic (VTEM) system and a cesium magnetometer. Ancillary
equipment included a GPS navigation system and a radar altimeter. A total of 696 line-km were flown.
The intent of the survey was to map conductive horizons which may represent regions of alteration at
depth and structure within the basement granitic rocks.
The geophysical interpretation of the high-resolution magnetic survey (Rockel, 2008) utilized the tilt
derivative of the total magnetic intensity image as a primary tool to interpret structural features (Figure
23). The first vertical derivative of the total magnetic intensity was implemented in verifying interpreted
faults and outlining possible magnetic “zones” showing different magnetic character that may represent
structural boundaries or differences in lithology. To this end, magnetic data provided interpretations of
faults and boundaries believed to reflect structural features within basement rocks worthy of potential
follow up: the complex structural intersections show a convergence of interpreted faults and a termination
or offset of the broad conductor identified from the VTEM data and magnetic high trend. Other areas of
interest highlight interpreted fault intersections associated with linear magnetic lows showing deep
calculated depths and may represent alteration in bedrock faults.
Initial interpretation outlined a possible southwest extension of the McKenzie Mylonite Zone along the
northwest shore of Lake Athabasca. The Maurice Bay Deposit of Cameco Corp. is associated with this
structure. The known existence of uranium mineralization along this zone substantially increases the
potential of continued mineralization onto the North Shore Property. Historic drilling confirms that
Athabasca Sandstone onlaps the north shore in this area and thus allows potential for both unconformity
and sub-unconformity hosted deposits to exist.
The objective of the EM survey was to detect regions of alteration at depth that may represent a trap for
uranium mineralization. Most of the conductivity in the area is believed to be due to overburden or other
near surface conductive material such as clay or mud in lakes and low lying areas (Rockel, 2008). No
definitive conductive features were observed on the maps produced by Geotech so EM data were reprocessed in an attempt to delineate any subtle deep conductivity. To this end a 3D voxel of the B-field
array of time gate response values was created to test for any significant conductive features (Figure 18).
The image showed a broad conductive trend just on-shore northwest of Lake Athabasca. Weaker
conductive trends are postulated to the southwest and east of the broad conductor, possibly weaker and
offset extensions of the broad feature.
The region of the broad northeast trending conductor, especially the contiguous interpreted structural
zone, was recommended for further exploration (Rockel, 2008). EM inversions were recommended for
survey lines over the broad conductor in order to more precisely determine the depth extent of
conductivity. Regions of complex structural intersections were additionally recommended for further
exploration.
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Figure 22

Location of the 2008 Airborne Magnetic / Electromagnetic Survey (from
Smith, 2008a).
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Figure 23

Tilt Derivative of TMI (total magnetic intensity) with Interpreted Faults,
Broad and Weak Conductors (from Rockel, 2008).
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Figure 24

Electromagnetic B-Field Response from 3D Voxel & Interpreted Faults,
Conductors & Magnetic Boundaries (from Rockel, 2008).
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9.5

2013 Exploration

In August 2013, Fission Uranium completed a 12,257 line-km high-resolution airborne magnetic and
radiometric survey at 50m line spacing over the property, revealing two significant and strongly
radioactive uranium-source anomalous regions. In September 2013, ground follow-up, prospecting and
sampling was conducted at the property. Final results of the 2013 Summer-Fall exploration program are
not yet available.
9.5.1

2013 Geophysics Program
th

th

On August 29 , 2014 (see Fission Uranium news release August 29 , 2014) Fission Uranium announced
the discovery of two significant and strongly radioactive uranium source anomalous regions on the
Property (Figure 25). The Northern and Southern anomalies occur within the south-central part of the
project area near the southern boundary. The discovery was made using Fission Uranium and Special
Project Inc’s (‘SPI’) high-resolution magnetic and radiometric airborne survey technology which is
currently patent-pending.
The northern anomalous region occurs within a 1.5km x 0.5km area and contains several parallel trends
up to 300m in length. The southern anomaly is located approximately 7km to the SW of the northern
anomaly, is of narrow width (1 to 10m wide) and can be traced for up to 3km along strike.
In August 2013, using a fixed wing aircraft, SPI flew a 12,257 line km high-resolution airborne magnetic
and radiometric survey at 50m line spacing over the entire North Shore project. The radiometric system
implemented a calibrated gamma spectrometer able to differentiate uranium, thorium and potassium
readings and determine the relative concentration of each element.
Radiometric anomalies were identified based on elevated total counts having elevated uranium
concentrations. The width and responses of the peaks indicated that some of the larger anomalies were
likely outcrop or subcrop as opposed to boulders.
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Figure 25

Location Map of the Recently Discovered Radioactive Uranium Source
Anomalies (North and South) During the 2013 High Resolution Airborne
Magnetic and Radiometric Survey.
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10 DRILLING
The following is a description of drilling completed on the Property to date. This includes drilling
completed by Fission Energy on the Property in 2008 (McCallum, 2008). To the Author’s knowledge,
there are no drilling, sampling, or recovery factors that could materially impact the accuracy and reliability
of the results. The drill hole locations are presented on Figure 26 and in Table 3 below.
10.1 2008 North Shore Property Drill Program
The 2008 drilling operations occurred between April and May of 2008. Superior Diamond Drilling of
Peachland, British Columbia was contracted to complete the program. Drill hole locations were selected
by targeting areas of intersecting structures, hydrothermal alteration and radiometric anomalies from
interpreted airborne geophysics. Each drill hole was logged with a Mount Sopris 2PGA-1000 poly gamma
probe, with the exception of NS08-005 (due to probe mechanical problems). All drill core was geologically
logged and systematically sampled for geochemical and clay analysis and forwarded to the SRC
Analytical Laboratories in Saskatoon for further analysis. In addition, samples were collected for short
wave infra-red spectrometry (PIMA) analysis.
Seven drill holes were completed totalling 1,260.25 metres (average depth per hole of 180 metres).
Athabasca Sandstone was intersected in 5 of 7 holes (NS08-002, 003, 004, 005 and 006). Four holes
(NS08-002, 003, 004 and 007) encountered geochemically anomalous intervals ranging in width from 0.5
metres to 8.5 metres with uranium values as high as 70.5 ppm (NS08-004), associated copper values (to
984 ppm Cu in NS08-007), and occasionally anomalous zinc (to 216 ppm Zn in NS08-003). Hole NS08007 returned copper values of 305 ppm over 3.5 metres from 38.0 to 41.5 metres.
The four uranium-anomalous drill holes tested an area of alteration previously discovered by historic
drilling, directly adjacent to an area of relatively high conductivity identified by the 2008 VTEM survey.
Holes NS08-002, 003 and 004 intersected intervals of significant structural and hydrothermal alteration,
and encountered mineralization >10 ppm U over drill hole widths of 0.5 to several metres within basement
rocks. Holes NS008-003 and 004, spaced 1.2 kilometres apart, intersected strong pervasive alteration
and intermittent mineralization from a depth of 72 to 99 metres. Hole NS08-007, located 850 metres
northeast of NS08-004 along an inferred structure, contained significant intermittent copper anomalies
from an interval at 70 to 79 metres depth (up to 984 ppm Cu), which corresponds with other anomalous
geochemistry and radioactivity observed within NS08-002, 003 and 004. The correlation between
anomalous uranium and pathfinder geochemistry in NS08-002, 003, 004 and 007 outlined a large,
hydrothermal system favourable for uranium mobilization and mineralization.
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Figure 26

North Shore Property 2008 Drill Program Collar Location Map.
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Table 3

2008 Drill Hole Locations and Uranium (partial digestion) Assay Results.
Collar

Sandstone
Thickness
(m)

Mineralized Intervals

Easting

Northing

Elevation
(m)

Azimuth

Dip

Hole
Depth
(m)

NS08-001

548280

6568055

210

140

-55

152.4

3.72

NS08-002

550722

6570498

204

140

-55

157

6.45

38.2

NS08-003

550894

6570587

210

140

-55

152.4

5.67

NS08-004

551708

6571470

217

160

-55

201.2

3.83

Hole ID

NS08-005

553497

6574105

216

360

-55

201.2

26.2

NS08-006

552639

6573445

216

130

-55

195.1

5.76

NS08-007

551050

6571824

214

5

-50

201.2

0
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From
(m)

To
(m)

Width
(m)

U
ppm

39.2

1

12.6

72.84

76.34

3.5

19.5

87.75

96.25

8.5

13

147

147.5

0.5

70.5

184.25

185.25

1

28.2

N/A

N/A
N/A
40

40.5

0.5

18.2

58.5
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0.5

16.6

60.5

61

0.5

20.8

10.2 Methodology
Superior Diamond Drilling of Peachland, British Columbia was contracted to complete the 2008 drill
program. All holes drilled on the Property recovered BTW drill core size (41.3 millimetres) for the entire
depth.
10.2.1 Drill Hole Spotting
All drill collar locations were spotted using various conventional handheld GPS units. All drill hole
locations were planned and recorded using the NAD 83 (UTM Zone 12) coordinate system. Drill holes
were named in sequence starting with the project name NS (North Shore), then the year, followed by
sequential drill hole number. For example, NS08-001 was the 1st hole drilled on the NS Property, and
was drilled in 2008.
10.2.2 Down Hole Orientation Surveys
A Reflex EZ-Shot orientation tool was used for down hole surveying in single shot mode. The EZ-Shot
provided a standard accuracy of ± 0.5 degrees for azimuth readings and ± 0.2 degrees for dip readings.
10.2.3 Geological Logging
Comprehensive logging sheets were implemented in order to record drill collar information, written rock
descriptions, hand held scintillometer readings, numeric alteration intensity, mineral percentages,
structural measurements and sample information. Drill core was logged by a geologist on site.
10.2.4 Geotechnical Logging
Geotechnical information was recorded as part of the comprehensive logging sheet, including core
recovery rate, fractures per meter and the angle of fractures to the core axis. Core recoveries typically
ranged from 95 to 100% and rarely fell below 90%.
10.2.5 Geophysical Logging
Hand-held scintillometer
Drill core radioactivity was measured by a hand-held Exploranium GR-110 total count gamma ray
scintillometer. The GR-110 unit uses a NaI detector crystal similar to the 2PGA-1000 gamma probe to
measure incoming radiation and reads up to a maximum of 9,999 cps.
For core with measurable background levels of radiation, the maximum scintillometer count was recorded
every four to five meters over the entire length.
Down hole radiometric surveys
Drill holes were surveyed with a 2PGA-1000 gamma probe), connected to a Mount Sopris fibre optic
winch and Matrix digital logging system with laptop. The 2PGA-1000 probe consists of a single NaI
detector crystal, has an accuracy of ± 1% of full scale and can be used in grades of up to 2.00 wt% U3O8.
All surveying was performed while the drill rods were still in the hole.
10.2.6 Drill Core Photography
Core photos were taken after the geological logging, geotechnical logging and sample mark-up were
completed. Sets of three core boxes were placed on a stand in order from top to bottom and
photographed together. Details of the core included in each photo (drill hole number, from – to depths and
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box numbers) were clearly marked on a whiteboard. The core was wetted before being photographed to
permit subtle geological features and colours to be more easily discerned.
10.2.7 Drill Core Storage and Drill Hole Closure
Once core photos and sample splitting were completed, metal tags inscribed with the drill hole number,
box number and from/to meterage were stapled on the front of each core box. Core from each drill hole
was cross stacked on level ground. Upon completion, each drill hole was cemented at 30 metres depth to
the top of bedrock regardless of whether or not it was mineralized.
10.2.8 Sampling for Geochemistry
During the 2008 drill program, sampling of drill core was limited to a combination of half core (split
longitudinally) and point sampling in areas of interest and regular composites throughout the length of
each drill hole. Sampling protocol included the collection of regular composite samples at 3-10 metre
intervals and 0.35 to 1 metre half split core in areas of all faulted and altered zones. A total of 388 core
samples were collected for the purposes of geochemical assaying.
10.2.9 Systematic Sampling
Composite samples made up of core chips taken every 1.5 metres over an interval of 10 metres were
taken throughout the sandstone column to 20m above the unconformity. From 20 metres to 5 metres
above the unconformity the sample interval length decreased to 5 metres. From 5 metres to 3 metres
above the unconformity, the sample interval decreased to 1 metre and core chips were collected every
0.15 metres within each 1 metre interval. From 3 metres above the sub-Athabasca unconformity to 3
metres below it, 50 cm long split core samples were collected.
In hole PT08-009A, a systematic sampling of the entire basement was developed by taking 10-cm long
split-core samples every metre.
10.2.10 Selective Sampling
Selective samples were taken in the basement rocks where interesting features exist with respect to
lithology, structures or alteration. These samples were typically split core of 0.5 to 1 metres long.
10.2.11 Sampling for PIMA Clay Analysis
A total of 116 samples for PIMA clay analysis were taken at regular intervals throughout the entire length
of drill holes NS08-005, -006 and -007. A small chip was cut from the first piece of core in each box
(corresponding to one sample per 4.5m approx) and placed into a sealable plastic sample bag with the
appropriate sequential sample number.

11 SAMPLE PREPARATION, ANALYSES AND SECURITY
The following is a description of sample preparation, analysis and security for the Property. It is the
opinion of the Author that adequate sample preparation, analysis and security for the Property were
implemented. In the opinion of the Author the QA/QC protocol implemented for this program complies
with industry standard practices.
11.1 Sample Preparation
The field program was supervised on-site by an experienced Project Geologist. The Project Geologist
oversaw all quality control aspects from logging, to sampling to shipment of the samples. Drill core was
split once geological logging, sample mark up and photographing were completed. All drill core samples
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were marked out and split at the splitting shack by Fission Energy employees, deposited into 5-gallon
sample pails, sealed and prepared for shipment. The samples were shipped to the Saskatchewan
Research Council (“SRC”) geoanalytical laboratories (an SCC ISO/IEC 17025: 2005 Accredited Facility)
located in Saskatoon, Saskatchewan. SRC is licensed by the Canadian Nuclear Safety Commission
(CNSC) to safely receive process and archive radioactive samples, and is independent of Fission
Uranium and Fission 3.0.
Samples were prepared for analysis by SRC upon arrival. Beyond the marking, splitting and bagging
conducted at the project site, Fission employees were not involved in sample preparation. No special
security measures are enforced during the transport of core samples apart from those set out by
Transport Canada regarding the transport of dangerous goods.
Sample data were recorded in typical three tag sample booklets provided by Alltech Mining Solutions.
One tag was stapled into the core box at the start of the appropriate sample interval, one tag was placed
into the sample bag and the final tag was retained in the sample booklet for future reference. For each
sample, the date, drill hole number, project name and sample interval depths were noted in the sample
booklet. The data were transcribed to excel spreadsheet and stored on the Fission Uranium data server.
Sample summary files were checked for accuracy against the original sample booklets after the
completion of each drill program. The digital sample files also contain alteration and lithology information.
All split geochemical samples were split using a manual core splitter over the intervals noted in the
sample booklet. Half of the core was placed in a plastic sample bag with the sample tag and taped closed
with fibre tape. The other half of the core was returned to the core box in its original orientation for future
reference. After the completion of each sample, the core splitter, catchment trays and table were cleaned
of any dust or rock debris to avoid contamination. Samples were placed in sequentially numbered 5gallon plastic pails.
All geochemical samples were submitted to SRC. Samples are first dried and then sorted according to
matrix (sandstone / basement) and then radioactivity level (if mineralized). Red line and ‘1 dot’ samples
are sent to the geoanalytical laboratory for processing while samples ‘2 dot’ or higher (> 2,000 cps) are
sent to a secure radioactive sample facility for preparation.
A series of blank and reference pulp samples were included with the samples from each drill hole for ICPOES and uranium assay analysis. Duplicate samples of Athabasca, mineralized and basement rocks
were also submitted as part of the project’s quality assurance / quality control (QA/QC) program. Results
obtained for the QA/QC samples are compared with the original sample results to monitor data quality.
11.2 Drill Core Geochemistry Analysis
All geochemistry core samples have been analysed by the ICP1 package offered by SRC, which includes
62 elements determined by Inductively Coupled Plasma Optical Emission Spectroscopy (ICP-OES).
Boron analysis and uranium by fluorimetry (partial digestion) have also been conducted on all samples.
For partial digestion analysis, rock samples are crushed to 60% at -2 mm and a 100-200 g sub sample is
split out using a riffler. The sub sample is further crushed to 90% at -106 microns using a standard puck
and ring grinding mill. The sample is then transferred to a plastic snap top vial. An aliquot of pulp is
digested in a mixture of HNO3:HCl in a hot water bath for an hour before being diluted by 15 ml of
deionised water. The samples are then analysed using a Perkin Elmer ICP-OES instrument (models
DV4300 or DV5300). For total digestion analysis an aliquot of pulp is digested to dryness in a hot block
digester system using a mixture of concentrated HF:HNO3:HCLO4. The residue is then dissolved in 15 ml
of dilute HNO3 and analysed using the same instrument(s) as above.
Samples with low concentrations of uranium (<100 ppm) identified by the partial and/or total ICP analysis
are also analysed by fluorimetry. After being analysed by ICP-OES an aliquot of digested solution is
pipetted into a 90% Pt 10% Rh dish and evaporated. A NaF/LiF pellet is placed on the dish and fused on
a special propane rotary burner then cooled to room temperature. The uranium concentration of the
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sample is then read using a Spectrofluorimeter. Uranium by fluorimetry has a detection limit of 0.1 ppm
(total) or 0.02 ppm (partial).
For boron analysis an aliquot of pulp is fused in a mixture of NaO2/NaCO3 in a muffle oven. The fused
melt is dissolved in de-ionized water and analysed by ICP-OES.
11.3 Drill Core PIMA Analysis
Core chip samples for clay analysis were sent to Northwind, a private facility in Saskatoon, for analysis on
a PIMA instrument. Samples were air or oven dried prior to analysis in order to remove any excess
moisture. Reflective spectra for the various clay minerals present in the sample were compared to the
spectral results from Athabasca samples for which the clay mineral proportions have been determined in
order to obtain a semi-quantitative clay estimate for each sample.
11.4

QA/QC of Geochemistry and Assay Samples

The only QA/QC procedures implemented on drill core samples from the Property were those performed
internally by SRC. In-house SRC QA/QC procedures involve inserting one or two quality control samples
of known value and completing a minimum of one repeat analysis with each new batch of 40 geochemical
samples. All of the reference materials used by SRC on the Property are certified and provided by
CANMET Mining and Mineral Services.
The Author has reviewed the results of the SRC internal QA/QC results and no accuracy issues are
noted.

12 DATA VERIFICATION
All geological data has been reviewed and verified by the Author as being accurate to the extent possible
and to the extent possible all geologic information was reviewed and confirmed. The Author did not
conduct check sampling of the core. In the Authors opinion the samples taken by Fission Energy provide
adequate and good verification of the data and the Author believes the work to have been done within the
guidelines of NI 43-101.

13 MINERAL PROCESSING AND METALLURGICAL TESTING
No mineral processing or metallurgical testing studies have been completed on the mineralization on the
Property.

14 MINERAL RESOURCE ESTIMATE
There is no historical and no current 43-101 compliant mineral resource or reserve estimate completed on
the Property.

15 ADJACENT PROPERTIES
There is no information on properties adjacent to the Project necessary to make the technical report
understandable and not misleading.

16 OTHER RELEVANT DATA AND INFORMATION
All relevant data and information regarding the Property is included in other sections of this Technical
Report. There is no other relevant data or information available that is necessary to make the Technical
Report understandable and not misleading.
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17 INTERPRETATION AND CONCLUSIONS
The following information describes the interpretation and conclusions for the exploration completed on
the Property to date. To the Author’s knowledge, there are no significant risks and uncertainties that could
reasonably be expected to affect the reliability or confidence in the exploration information. To the
Author’s knowledge, there are no reasonably foreseeable risks and uncertainties to the project's
economic viability or continued viability.
17.1 North Shore Property
The 2006 to 2007 exploration program over the former NS Property (northwest of Lake Athabasca)
comprised a ground scintillometer prospecting and sampling program, an 18 line-km follow-up ground
Max-Min and IP/Resistivity survey, and an airborne VLF and magnetic survey. Surface exploration
resulted in the identification of several areas of anomalous radioactivity with outcrop counts per second
(cps) ranging from <150 to >13,500. An anomalous sandstone boulder was also discovered with
radioactivity exceeding 30,000 cps. In addition, several trends of anomalous radioactivity were identified,
as well as several areas of extensive alteration. A total of 92 samples were collected throughout the
property with assays to a high of 1.39% U308. The Max-Min survey failed to locate any substantial
conductors. The IP/Resistivity survey identified a weak chargeability anomaly over the area.
Exploration in 2006 to 2007 over the former SS Property (south of Lake Athabasca), comprised an
airborne GEOTEM electromagnetic and magnetic survey including the western portion of the Athabasca
SS Property and a MEGATEM electromagnetic and magnetic survey over the remainder of their basin
holdings, including the eastern portion of the Athabasca SS Property. Both the GEOTEM and MEGATEM
systems were used due to progressively increasing unconformity depths moving eastward requiring
differing system specifications.
Several correlations of magnetic and electromagnetic data were found along with several basementhosted conductors identified throughout the property. Several potential kimberlite targets were also
identified from the GEOTEM survey.
The 2007 to 2008 exploration program on the Property included an airborne radiometric survey
conducted between Sept 2007 and January 2008, a 696 line-km, 200 m and 100 m line spacing airborne
high-resolution magnetic and electromagnetic (VTEM) survey conducted between February to April 2008,
and a seven hole diamond drilling program conducted from March 15th to May 15th, 2008.
The 2007-2008 airborne radiometric survey was completed in two separate blocks A and B. Analysis of
the airborne data have produced a series of maps imaging subsurface structures, features and trends
associated with possible uranium deposits. Public airborne radiometric data from the Geological Survey
of Canada and the data from the 2006 airborne VLF and magnetic survey were combined to complement
the airborne radiometric dataset. The interpretation of the airborne radiometric data acquired on blocks A
and B identified a total of fifteen regions of interest using all datasets and prioritized these regions of
interest.
Interpretation of the 2008 high resolution magnetic survey identified faults and boundaries that are
believed to reflect structural features within basement rocks worthy of potential follow up. Other areas of
interest highlight interpreted fault intersections that are associated with linear magnetic lows showing
deep calculated depths and may represent alteration in bedrock faults. Overall the VTEM time domain
response over the survey area was weak, possibly owing to resistive Athabasca Formation sandstone
rocks covering resistive basement rocks. One broad conductor (suspected to be caused by near surface
conductive material but may reflect a topographic response to a deeper “structural event”) was found to
be related to magnetic high anomalies and to be closely parallel to an interpreted northeast fault
coincident with an apparent abrupt change in calculated magnetic depths.
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The 2008 drill program successfully identified a significant hydrothermal system associated with a major
northeast trending structure. Strong alteration and radioactivity were intersected along this structure at
downhole depths up to 185 metres, with widths ranging from less than one meter to 8.5 metres. The
basement-hosted altered zones contained highly anomalous concentrations of several geochemical
pathfinder elements, and included uranium values ranging as high as 70.5 ppm U. These results are very
encouraging at this early stage of exploration. The geochemical analysis is presented in Table 5.2.
Four drill holes from the 2008 program (NS08-002, 003, 004 and 007) encountered geochemically
anomalous intervals ranging in width from 0.5 metres to 8.5 metres with uranium values as high as 70.5
ppm in (NS08-004), associated copper values (to 984 ppm Cu in NS08-007), and occasionally anomalous
zinc (to 216 ppm Zn in NS08-003). Hole NS08-007 returned copper values of 305 ppm over 3.5 metres
from 38.0 to 41.5 metres.
These four drill holes tested an area of alteration discovered by historic shallow drilling directly adjacent to
an area of relatively high conductivity identified by the 2007-2008 VTEM survey. Holes NS08-002, 003
and 004 intersected intervals of significant structural and hydrothermal alteration, and encountered
mineralization >10 ppm U over drill hole widths of 0.5 to several metres within basement rocks. Holes 003
and 004, spaced 1.2 kilometres apart, intersected strong pervasive alteration and intermittent
mineralization between 72 to 99 metres depth. Hole NS08-007, located 850 metres northeast of NS08004 along an inferred structure, contained significant intermittent copper anomalies from 70 to 79 metres
downhole (up to 984 ppm Cu), corresponding with other anomalous geochemistry and radioactivity
observed within NS08-002, 003 and 004. The correlation between anomalous uranium and pathfinder
geochemistry in NS08-002, 003, 004 and 007 has outlined a large, hydrothermal system favourable for
uranium mobilization and mineralization. This region continues to be of primary interest.
In August 2013, Fission Uranium completed a 12,257 line-km high-resolution airborne magnetic and
radiometric survey at 50m line spacing over the property, revealing two significant and strongly
radioactive uranium-source anomalous regions. In September 2013, ground follow-up, prospecting and
sampling was conducted at the property. Final results of the 2013 Summer-Fall exploration program were
not available as of the effective date of this report.

18 RECOMMENDATIONS
A surface exploration program has been proposed by Fission 3.0 targeting select high priority areas
defined by 2006 - 2008 airborne magnetic, electromagnetic and radiometric geophysical surveys. A
proposed program is to include ground geophysics, including resistivity and moving loop transient
electromagnetic surveys, radon and helium surveys in certain areas designed to assist in the detection of
subsurface uranium occurrences, boulder and outcrop prospecting and mapping. Within the next year, a
drill program of up to 3000 meters should be conducted to test the best ground geophysical and
geochemical anomalies. The estimated cost for the proposed exploration program on the Property is
~$1,800,000 including $400,000 for ground geophysical surveys (Table 4).
The Author has reviewed the proposed programs for further work on the Property and, in light of the
observations made in this report, supports the concepts as outlined by Fission. Given the prospective
nature of the property, it is the Author’s opinion that the Property merits further exploration and that
Fissions proposed plans for further work are properly conceived and justified.
The Author recommends that Fission conducts the further exploration as proposed, subject to funding
and any other matters which may cause the proposed exploration program to be altered in the normal
course of its business activities or alterations which may affect the program as a result of exploration
activities themselves.
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Table 4

Budget Summary for the Proposed North Shore 2014 Program.
Activity

Drilling
Prospecting and mapping
Ground Geophysics
Radon Survey
Admin

Amount
3000m ( 20-30 holes @ ~100-150m each)
Boulder and outcrop sampling
DC Resistivity and MLTEM
250 Stations
15% of Budget

Total
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Budget
$
$
$
$
$

900,000
150,000
400,000
125,000
235,000

$

1,810,000
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