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1. EXECUTIVE SUMMARY 

The Highfield Base Metal Property (“Property”) is currently registered to Gifthorse Resources Inc. 
(“Gifthorse”) but has been purchased under a Purchase Agreement by 1167343 B.C. Ltd. (“1167343 B.C.”), 
subject to certain conditions, which have now been fulfilled.  Title will be transferred to 1167343 B.C. Ltd. 
before the end of July 2020.  The property consists of one (1) Mineral Exploration Licence (06922) 
containing twenty-four (24) mineral claims.  This licence was issued to Gifthorse Resources by the Province 
of Nova Scotia on June 26, 2006.  The property is located on the Avon Peninsula near Windsor, Nova Scotia 
and is adjacent to Fundy Gypsum’s Miller Creek open pit mine, closed since 2009. 

D. R. Duncan & Associates Ltd. (“Duncan”) was retained by Mountain Lake to prepare an independent 
Qualified Person’s Review and National Instrument 43-101 Technical Report (“NI 43-101”) for the 
Property.  

On June 6th, 2018, Mountain Lake Minerals Inc. (“Mountain Lake-CSE”) signed a definitive share exchange 
agreement with 1151024 B.C. Ltd. for the acquisition of all the issued and outstanding shares of 1151024 
B.C. Ltd. subject to the spin-off of its mining assets under a plan of arrangement to be finalized following 
the completion of the Transaction.  On June 7th, 2018, the Mountain Lake-CSE announced it had executed 
an arrangement agreement with a newly formed company, 1167343 B.C. Ltd. (“Spinco MLK”) for the 
purpose of completing the spin-off of existing mineral property assets by way of a plan of arrangement.   

Spinco entered into a purchase agreement with Gifthorse (80%) and Creo Resources Ltd. (“Creo”), (20%) 
for a 100% interest in Mineral Exploration Licence 06922 which covers a total area of 388.5 hectares.  
Gifthorse and Creo are collectively referred to as either the “Sellers” or “Gifthorse/Creo”.  Completion of 
the Gifthorse/Creo purchase agreement was subject to finalization of the business arrangement between 
115024 B.C. Ltd. and Mountain Lake Minerals as announced on March 15, 2018, and certain share and 
cash payments.  Completion of the transaction took place on April 29th, 2020. 

On April 30, 2020 Mountain Lake Minerals Inc. changed its name to Pac Roots Cannabis Corp.  and Spinco 
changed its name from 1167343 B.C. Ltd. to Mountain Lake Minerals Inc. (“Spinco MLK” or the 
“Company”).  Collectively this is referred to as the “Name Changes” in the amended agreement.  The new 
Spinco MLK will hold all the mineral assets of the former company and will receive certain monies from 
Pac Roots.  MKL has applied for a listing on the TSX-V 

The property is underlain by Carboniferous Windsor Group carbonates, evaporites, sulphates, and 
intercalated clastic lithologies.  The Cambro-Ordovician metasediments of the Meguma Group form the 
pre-Carboniferous basement and host numerous mesothermal saddle-reef style gold deposits.  Meguma 
rocks were tightly folded during the Devonian Acadian Orogeny into long NE-SW trending anticlines and 
synclines which have been subsequently faulted and jointed (Patterson, 1993).  Erosion of this basement 
into irregular knobs and ridges was in-part controlled by these structures prior to deposition of overlying 
Carboniferous clastic sediments and marine limestones and evaporites of the Horton and Windsor 
Groups.  Unconformably overlying the Meguma metasediments are coarse to fine grained clastic 
sediments of the Horton Group which is followed conformably by the younger Windsor Group marine 
sequence.  It is the basal Windsor Group limestone (Macumber Formation) which is the host for 
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Mississippi Valley Type (“MVT”) carbonate-hosted base metal (Zn-Pb) deposits (e g., Gays River, Walton) 
in Nova Scotia. 

This Technical Report describes the early stage geophysical and diamond drilling programs carried out in 
2007, Mountain Lake’s diamond drilling program in 2018 and the potential for Zn-Pb mineralization on 
the property.  

In 2007, Gifthorse drilled three holes for a total of 964 metres on the property.  Drill hole 07-GHR-003 
penetrated 7.0 metres of the basal carbonate (Macumber Formation limestone) at a depth of 438 to 445 
metres in the hole.  Although the section was unmineralized, minor stringer sulphide mineralization was 
intersected in deeper sandstone of the Cheverie Formation.  These sulphide veinlets were interpreted by 
Gifthorse Resources to represent a feeder system to MVT mineralization.   

The local geology on the property is poorly understood due to extensive till cover, block faulting, and 
limited subsurface drill information.   

Mountain Lake spent a total of $225,680.44 on the property in 2018-2019 and completed a two- (2) hole 
diamond drilling program during August and September 2018.  These expenditures were charged against 
Spinco MLK and deducted from the full $1,000,000 payment outlined in the agreement (i.e., all 
expenditures were in effect charged against Spinco MLK.  The first hole was lost when rods became stuck 
in salt and had to be abandoned with the loss of 304 metres of NQ and BQ gear in the hole.  A second HQ 
hole was collared approximately thirty (30) metres west of the first hole and, using a salt brine drilling 
fluid, the hole was completed to 574 metres.  Logan Drilling Group was the drill contractor on site. 

Historical exploration of the basal Windsor Group has demonstrated that it hosts valuable Zn-Pb 
mineralization (e g. Walton and Gays River deposits).   

Although the author is of the opinion that potential for similar lead-zinc mineralization may exist at the 
Highfield property, he also cautions that there can be no guarantee at this point if an MVT deposit will be 
encountered.  As discussed in this Report, further exploration and evaluation of the property is warranted.   

A recommended exploration budget for the next phase of work is $209,000.  This program would allow 
for geochemistry, geophysics, and diamond drilling. 
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2. INTRODUCTION 

2.1. Project Scope and Terms of Reference 

This NI 43-101 Technical Report was prepared by David R. Duncan, P. Geo., 1167343 B.C. Ltd. (“Spinco 
MLK”).  Mountain Lake Minerals Inc. (“Mountain Lake”), was renamed to Pac Roots Cannabis Corp. and is 
regarded as a related party, as is 1151024 B.C. Ltd.  Spinco MLK has entered into asset purchase 
agreements to acquire a 100% interest in the Highfield Base Metal property (the “Property”) located in 
Windsor, Nova Scotia. 

Mountain Lake signed a definitive share exchange agreement (dated June 6th, 2018) with 1151024 B.C. 
Ltd. for the acquisition of all the issued and outstanding shares of 1151024 B.C. Ltd.  and subject to the 
spin-off of its mining assets under a plan of arrangement to be concluded following the completion of the 
Transaction.  On June 7th, 2018, Mountain Lake-CSE announced it had executed an arrangement 
agreement with its wholly owned subsidiary (Spinco MLK) for the purpose of completing the spin-off of 
existing mineral property assets by way of this plan of arrangement. 

On April 30, 2020 Mountain Lake Minerals Inc. (CSE) changed its name to Pac Roots Cannabis Corp.  and 
Spinco changed its name from 1167343 B.C. Ltd. to Mountain Lake Minerals Inc. (“Spinco MLK”).  
Collectively this is referred to as the “Name Changes” in the amended agreement.  The new Spinco MLK 
will hold all the mineral assets of the former company and will receive certain monies from Pac Roots.  
Any future reference to the former CSE listed Mountain Lake Minerals company will be referred to 
“Mountain Lake-CSE” in this report while the new company will be referred to as Spinco MLK (or “Spinco” 
or “MLK”) to help avoid any confusion. 

The Highfield Property is currently registered to Gifthorse Resources Inc. (“Gifthorse”) who holds an 80% 
interest in the property and is being acquired by Spinco MLK in consideration of the issuance of 3,500,000 
common shares of Spinco and the grant of an aggregate 2.0% net smelter royalty, of which 0.5% may be 
purchased by Spinco at any time for $50,000.  The remaining of the undivided 20% interest in the Highfield 
Property is held by Creo Resources Ltd. and is also subject to the purchase agreement by 116743 B.C. Ltd.  
Gifthorse and Creo are selling a 100% interest in the Highfield property to Spinco MLK and are collectively 
known as either the “Sellers” or “Gifthorse/Creo”. 

A portion of the Property is currently subject to an existing 0.75% net smelter royalty in favor of the 
landowner (PID#: 45170396) of which 0.50% may be purchased at any time for $250,000.  Spinco MLK 
shall also pay a finder’s fee of 6% of the shares issuable, being 210,000 common shares, to a finder in 
connection with the acquisition of the Property. 

The purpose of this Report is to provide an independent and detailed assessment of the exploration 
potential on the Highfield property located in Hants County, Nova Scotia.  

Terms of reference for this Report were established through discussions between executives from 
Mountain Lake-CSE and the author on August 20, 2018.  Mountain Lake-CSE began a diamond drilling 
program in early August 2018 as an early stage project.  The intent and purpose of this Technical Report 
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is to prepare a geological introduction to the Highfield Property and report on the 2018 exploration results 
in accordance with NI 43-101 and amended and adopted Canadian Institute of Mining, Metallurgy and 
Petroleum (“CIM”) Definition Standards (May 10, 2014).  The effective date of this report is June 23, 2020 
and the signing date is June 24, 2020.  The report was edited and updated on July 11 and 24,  2020 based 
on comments from the TMX – TSX Venture. 

The material in this Technical Report is a compilation of publicly available information, including internal 
information obtained from Mountain Lake-CSE and Gifthorse not yet entered into the public record, and 
new results obtained during the 2018 drilling program by Mountain Lake-CSE.  References in this Technical 
Report are made to publicly available reports that in part were written prior to implementation of NI 43-
101.  These include government geological publications and Mineral Assessment Reports that were filed 
with and available through the Nova Scotia Department of Energy and Mines Geoscience and Mines 
Branch (“NSDEM”) and the Geological Survey of Canada (“GSC”).  All reports are cited in the References 
section and are familiar to the author.   

The author visited the property on numerous occasions during August and September 2018, and on June 
23rd, 2020, and has reviewed all pertinent data provided by Mountain Lake-CSE and Gifthorse Resources.  
During these visits, the author was able to examine the 2018 drill core from holes 18GHR-004 (304m) and 
18GHR-005 (574m).   

In addition, the remaining 2007 core that is saved and stored at the Nova Scotia Department of Energy 
and Mines (“NSDEM”) facilities in Stellarton, Nova Scotia was also examined by both Mountain Lake-CSE 
personnel and the author on December 4, 2018.   

The author further examined a portion of the 2018 drilling on October 2, 2019. 

No material changes have occurred at the property since the author’s last site visit following completion 
of drilling and examination of drill core as of the signing date of this report.  On June 23, 2020, the author 
again visited the property to determine that no material work had taken place at the property since his 
previous visits.  A phone conversation with the President of Mountain Lake-CSE on June 23, 2020 also 
confirmed that all work related to the project had taken place off-site and involved core logging and 
detailed examination of selected sections of the core by a third-party consultant.  The author contacted 
the consultant and confirmed that no new material information was gathered by the consultant, only that 
company was informed that the entire core should be relogged in detail for right-way-up features. 

David R. Duncan, P. Geo., the author of this Technical Report is an independent Qualified Person as 
defined under NI 43-101 and has carried out all work associated with report preparation on a fee for 
service basis.  Furthermore, the author is independent of all companies mentioned in this report who are 
affiliated with Gifthorse Resources, Mountain Lake-CSE, Spinco MLK, 1151024 B.C. Ltd. and any of their 
associated company transactions.  The author has specific knowledge of the geology and mineralization 
type detailed in this report. 
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3. RELIANCE ON OTHERS 

Neither DRDAL nor the author of this Technical Report are qualified to provide or comment on legal issues 
associated with the Property, or the scope and intent of Sections 1 and 4 of this Report pertaining to both 
legal and title issues.  Documents related to information in these sections were copied from publicly 
available downloads from the Nova Scotia government website (“NovaROC”) and reviewed by the author.  
The associated agreements include, but are not limited to agreements between Mountain Lake-CSE, 
1151024 B.C. Ltd., 1167343 B.C. Ltd., and Gifthorse Resources, and Creo Resources, and an agreement 
between a third party and 1167343 B.C. Ltd.  

 Although the author has reviewed all relevant information for these sections and has formulated all 
technical aspects of this report independent of outside input, neither DRDAL nor the author have sought 
a legal opinion on any of these agreements.  

The author has however, reviewed mineral exploration title status records and assessment reports on 
Highfield License 06922 on the Department of Energy and Mines “NovaROC” website.  This website was 
accessed on August 25, 2018 and again on January 10, 2020 and confirms comments referenced in this 
report are factual based on those reviews. 

 

4. PROPERTY DESCRIPTION AND LOCATION 

The Highfield Property is located on the Avon Peninsula in the northeastern quadrant of NTS Map Sheet 
21H/01A “Wolfville” covering the area north of Windsor, Hants County, Nova Scotia.  The property is 
bounded on the south by the Fundy Gypsum Non-Mineral Registration No. 002 and located about six (6) 
kilometres north of the town of Windsor, or seventy (70) kilometres north-northwest of Halifax, Nova 
Scotia (see Figure 4-1and Figure 4-2). 
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Figure 4-1: Location of Highfield property in Central Nova Scotia 

 

4.1. Exploration Holdings 

The mineral exploration claims that comprise the Highfield property, as defined in this report, are 
currently registered to Gifthorse Resources Inc. whom, together with Creo Resources, holds a 100% 
interest in the twenty-four (24) claims held under Mineral Exploration Licence 06922 and covering a total 
area of 388.5 hectares.  Subsequent to the commencement of the 2018 diamond drill program the 
property has been purchased by Mountain Lake Minerals Inc. (1167343 B.C. Ltd.) and the title will be 
transferred to Mountain Lake around the end of July 2020.  

A summary of the claims is given in Table 4-1.  The anniversary date of Licence 06922 is June 27, 2021.   
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Table 4-1: List of Highfield Property claims 

Licence # Map Tract # Claim # Number of 
Claims 

06922 21H/01A 27 E, M, N 3 

06922 21H/01A 28 J, P, Q 3 

06922 21H/01A 30 G, L, K, N, O, P 6 

06922 21H/01A 43 A, B, C, D 4 

06922 21H/01A 44 A, B, C, D 4 

06922 21H/01A 45 A, B, C, D 4 
   Total 24 

 

 

Figure 4-2: Location map for Exploration Licence 06922 

 

4.2. Conditions of Exploration Title 

Mineral exploration titles in Nova Scotia are defined and managed under the terms and conditions of the 
Mineral Resources Act 1990 and the associated Mineral Regulations as amended to date.  An “exploration 
licence” gives the licensee the exclusive right to explore for minerals either in, on, or under the area of 
land described in the licence.   
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A single licence can contain a maximum of 80 claims, all of which must be contiguous.  In Nova Scotia, NTS 
Nad83, 1:50,000 base maps must be used as the basis for establishing claim reference maps to determine 
the boundaries of individual claims, licences, leases, and non-mineral registrations.  This is defined in the 
Nova Scotia Mineral Resources Act, and the Mineral Resources Regulations (both updated in 2018). 

The area represented by each base map must be subdivided into four (4) claim reference maps, as shown 
in Figure 4-3, by median lines corresponding to the median longitude and latitude lines of the base map, 
and the four (4) claim reference maps produced must be lettered A for the southeast quarter, B for the 
southwest quarter, C for the northwest quarter and D for the northeast quarter.  Each claim reference 
map must be identified by the numbering of the base map of origin and the appropriate quarter section 
letter.  Claim reference maps maintained by the Registrar are conclusive as to the matters shown on them 
and are the sole official depiction of the relative location and extent of mineral rights and non-mineral 
registrations. 

Each claim reference map must be subdivided into 108 tracts (Figure 4-4) by twelve (12) equal divisions 
on latitude and nine (9) equal divisions on longitude with the following specifications:  

(a)  the east and west boundaries of each tract must be true meridians of longitude; 
(b)  the north and south boundaries of each tract must be straight lines parallel to the chord of one-

half of the part of the parallel of latitude that represents the south boundary of each claim 
reference map; and 

(c)  the angle of intersection of each chord on either side of the median meridian of longitude 
for each claim reference map must be 90o. 

  
Each tract must contain 259 ha (more or less).  The 108 tracts on a claim reference map must be numbered 
as shown in Figure 4-4.  Each tract on a claim reference map must be subdivided into sixteen (16) claims 
by four (4) equal divisions on latitude and 4 equal divisions on longitude.  The sixteen (16) claims in each 
tract of a claim reference map must be lettered as shown in Figure 4-4. 
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Figure 4-3: Scheme of topographic map subdivision for exploration in Nova Scotia 

 

 

Figure 4-4: Nova Scotia numbering system for mineral claims on a tract 
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An application for a map staked licence in Nova Scotia is made through the online registry system 
NovaROC.  Each claim staked in a licence requires payment of a CDN $10 fee and requires registration on 
the NovaROC system. 

A licence may be renewed at any time after the first day of the licence within a period of twelve (12) 
months and before the anniversary of the licence. 

If an exploration licence is renewed more than thirty (30) days before the anniversary of the licence: 
 

(a)  there is no refund of all or any portion of the paid application fees; 
(b)  work credits that have been allocated must not be redistributed until the next renewal of the 

licence; and 
(c)  if additional assessment work is submitted before the next renewal, the assessment work 

must, subject to Section 39, be added to existing work credits, 
(i)  at 100% of acceptable cost, if filed in the licence year during which the work was performed, 
or 
(ii)  at 50% of acceptable cost, if filed at a later date. 
 

The minimum value of acceptable assessment work (Table 4-2) that must be submitted for the renewal 
of an exploration licence is shown below: 

 

Table 4-2: Nova Scotia Licence exploration expenditure fee structure 

Year of Licence Dollars per Year per Claim 

1st to 10th $200 

11th to 15th $400 

16th and after $800 
 

Going forward risk factors are unknown but could include, (a) a change in land owner status, (b) 
cancellation of the mineral title, (c) inability to raise sufficient finances to carry out the exploration 
program, (d) a significant drop in commodity prices or (e) a dramatic shift in Government policies, etc. 

4.3. Underlying Agreements/Acquisitions 

Mountain Lake-CSE’s former President & CEO has provided documents to the author verifying that Spinco 
MLK, as of the effective date of this Report, has purchased a 100% interest in the Highfield Property 
through an arrangement between 1167343 B.C. Ltd. and Gifthorse/Creo as part of an underlying share 
exchange agreement between Mountain Lake-CSE and 1151024 B.C. Ltd.  This purchase agreement was 
also subject to a finder fee between 1167343 B.C. Ltd. and a third party.  The author is not otherwise 
aware of any back-in rights, payments, agreements, or other encumbrances that apply to the project.  At 
the effective date of this Report, the author had no reason to question the ownership and mineral title 
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asset status assertions based on those documents provided by Mountain Lake-CSE.  The author has also 
verified this purchase agreement with both Gifthorse and Creo. 

Spinco MLK has, of the last edit date of this report, purchased a 100% interest in the property from 
Gifthorse/Creo.  That purchase was subject to the issuance of 3,500,000 common shares of Spinco MLK 
and the grant of an aggregate 2.0% net smelter royalty to the Sellers, of which 0.5% may be purchased by 
Spinco at any time for $50,000, and completion of its share exchange agreement with 1151024 B.C. Ltd. 
(completed May 25, 2020).  A portion of the Property is currently subject to an existing 0.75% net smelter 
royalty of which 0.50% may be purchased at any time for $250,000. 

Spinco MLK also paid a finder’s fee of 6% of the shares issuable, being 210,000 common shares, to a finder 
in connection with the acquisition of the Property. 

Mountain Lake-CSE entered into an arrangement agreement dated June 7, 2018 (the “Arrangement 
Agreement”) with 1167343 B.C. Ltd. (Spinco) under which it proposes to complete a spin-off of all its 
mining assets under a plan of arrangement (the “Spin-Off”), which included the Highfield Property.  

Pursuant to the Arrangement Agreement, Mountain Lake-CSE transferred to Spinco MLK its existing 
mineral property assets in exchange for the issuance of common shares of Spinco MLK to be distributed 
to Mountain Lake CSE’s shareholders by way of a plan of arrangement.  Pac Roots will contribute 
$1,000,000 to Spinco MLK for working capital.  The Spin-Off required the approval of the Mountain Lake-
CSE shareholders, and that approval was received on April 29, 2020. The B.C. Supreme Court gave final 
approvals following the completion of these fundamental change transactions involving the acquisitions 
of two ACMPR applicants (see the Company’s press release dated June 8, 2018 for additional details).   

Mountain Lake-CSE completed its Arrangement Agreement with 1151024 B.C. Ltd. on April 29, 2020. 

4.4. ENVIRONMENTAL STUDIES, PERMITTING AND SOCIAL OR COMMUNITY IMPACT 

4.4.1. Environmental Studies 

No environmental studies, permitting and social or community impact were conducted for the Project.  
The area has a modest agricultural industry, as well as a long lived mining history (e.g., Gypsum operation 
at Miller Creek and the former Walton Mine), and that drainage from the Highfield property is towards 
the east-to-west flowing Kennetcook River which is located approximately 700-800 metres north of the 
Property.  The Avon River is located approximately 1.5 kilometres to the west of the property.  There are 
no other brooks in the immediate area that would be negatively impacted by this exploration.  Although 
housing is sparse in the rural community, noise pollution is a consideration during any unaccustomed 
activities such as mineral exploration (e.g., diamond drilling).  The author knows of no other 
environmental liabilities associated with the property given the early-stage nature of the project. 
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4.4.2. Permitting 

The 2018 drilling program was carried out under a drill program notification with the Nova Scotia 
Department of Energy and Mines under Drilling Program Notification, Permit Number: 52374 as Event ID: 
1046596.  Permit application was made on behalf of Gifthorse Resources as the registered licence holder.   

Exploration Notification for Spinco MLK’s 2020 exploration program has not yet been applied for with the 
Nova Scotia government pending ongoing concerns regarding the recent Covid-19 pandemic.  The author 
is aware that the land access agreement is still in affect but Spinco MLK will need to receive government 
approval for a new Exploration Notification and a new Drilling Program Notification as these are specific 
to program implementation.  However, firm dates on work activities must first be established and 
reported to the government. 

4.4.3. Social or Community Impact 

Assess to the project site for both the 2007 and 2018 drill programs was made through a surface rights, 
mineral exploration agreement with the landowner dated on July 5, 2007.  This agreement was revisited 
for the 2018 drill program.  Hours of drilling operation were adjusted to exclude over-night drill activities 
to minimize disruption to one local residence who lived near the drill site.   

Additional community engagement is warranted prior to 2020 exploration activities so they are informed 
about the activities and to minimize any anxiety among residents.  The author is aware that community 
and First Nations concerns exist across the province of Nova Scotia so no assurances that any project can 
get to opening day should be implied.  No other significant factors or risks that jeopardize the project are 
known to the author. 

 

 

5. ACCESSIBILITY, CLIMATE, LOCAL RESOURCES, INFRASTRUCTURE AND 
PHYSIOGRAPHY 

5.1. Accessibility 

The Highfield Property is located on the Avon Peninsula in the northeastern quadrant of NTS map sheet 
21H/01A covering the area north of Windsor, Nova Scotia.  The Highfield property is bounded on the south 
by the Fundy Gypsum Mining Lease and the Avon River on the north.  The claim block is situated six (6) 
km north of the town of Windsor and about seventy (70) km NNW of Halifax.  The paved highway #215 
“Belmont Road” crosses the property from east to west and provides excellent access to the entire 
property. 

The claims are accessible via the Belmont Road No. 215.  The shortest route from Halifax would be to take 
Highway 101 leading to the Annapolis Valley, take Exit 5 off Highway 101 and proceed east along Highway 
14 for 7.5 km to the junction in Brooklyn, NS.  Then turn onto No. 215 northwest for 1.7 km to a fork in 
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the road and take the left fork going west to the Belmont Road.  This road enters the eastern end of the 
property about 1.3 km northwest of the Belmont intersection and leaves the southwestern boundary near 
Avondale. 

As noted above in Section 4.4.3, an exploration agreement between Gifthorse Resources and the 
landowners made on July 05, 2007 establishes land access for the purpose of geological investigations, 
including diamond drilling.  This agreement was reaffirmed at the commencement of the 2018 exploration 
program.   

Exploration drilling was carried out under Drilling Program Notification, Permit Number 52374 of the Nova 
Scotia Department of Natural Resources dated July 25, 2018.   

The author believes that additional lands would need to be acquired to sustain a long-term Zn-Pb mining 
operation.   

5.2. Climate 

Climatic conditions are temperate in the Windsor area.  Mean annual total precipitation for the region is 
1,280 millimetres.  Mean July daily temperature is 19.9oC (Table 5-1).  In general, the field season lasts 
from mid-April/early-May to late-October/early-November.  Geophysics, selected geochemistry, and 
diamond drilling and many other activities can all be conducted year-round.  

 

Table 5-1: Annual Temperatures 

 

 

5.3. Local Resources and Infrastructure 

The Avon Peninsula is rural and has been farmed and logged.  The largest local employers were an open 
pit gypsum mine and rail shipment facility operated by Fundy Gypsum at Miller Creek up to 2010.    The 
Town of Windsor is located approximately ten (10) kilometres by road from the property and is the 
regional center of population, government, business, education, industry, and transportation services.  
The Robert Stanfield International Airport is located approximately seventy (70) km south east of the 
property and provides daily domestic and international airline service. 
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Water, power, and a trained work force are currently either available in the area or would welcome an 
opportunity to return home for work.  The author believes the development of a future mine site including 
waste disposal area, tailings, and mill facility would require access to additional lands. 

5.4. Physiography 

The regional physiography of the western part of Hants County, surrounding the project area has been 
influenced by the variable hardness of four rock groups, soft sediments, and the changing sea level.  The 
Avon River Valley, with the St. Croix River, Kennetcook River, Cogmagun River and many other smaller 
streams draining into it (Figure 5-1), is located mainly on the softer rocks of siltstone, sandstone, gypsum 
and anhydrite of the Windsor Group and on the unconsolidated clay, silt, sand and combinations 
thereof with enclosed pebbles and cobbles (glacial and recent deposits).  

The Avon Peninsula is defined as being within the perimeter formed by the St. Croix, Avon and 
Kennetcook Rivers and the Lawrence Road.  It consists of tidal marshland, dyke land, small drainage 
areas and many hills generally thirty (30) to sixty (60) metres high with a maximum height of 75.4 
metres.  The hill tops are 500 to 1000 metres apart. The area is underlain by the Windsor Group of 
rocks consisting of gypsum, anhydrite, limestone, and siltstone. The surficial material over areas where 
there is no bedrock outcropping consists of silts, clays, and muds with scattered cobbles and some sandy 
areas.  

There are karst features throughout the area, but they are more abundant in the higher central area. 

 

Figure 5-1: Highfield Property licence and claims location 
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6. HISTORY 

6.1. Introduction 

Although the gypsum deposits in Nova Scotia were recognized as early as the seventeenth century, there 
are no historical accounts of mining operations prior to 1779.  The gypsum industry on the Avon Peninsula 
began soon after the arrival of the Planters who commonly used gypsum as fertilizer (Shand, 1979).  In 
the 1830’s, Avondale emerged as a scene of large-scale wooden shipbuilding enterprises resulting in 
increased mining and transportation/marketing along the eastern seaboard of the United States. 

Small scale mining activities on the Avon Peninsula continued to 1956 when Fundy Gypsum Ltd. opened 
the Miller’s Creek Quarry on the east side of the Ferry Road.  Mapping and interpretation of the geology 
west of the Ferry Road by Dr. R. G. Moore of Acadia University began in 1973 for the Fundy Gypsum Ltd.  
Core drilling and interpretation of the area took place in 1996, 1998, 2000, 2005 and 2006.  A large body 
of gypsum was defined west of the Ferry Road and Fundy Gypsum planned to extend the Miller Creek 
Quarry into this new area.  Fundy submitted an Environmental Assessment Registration Document for a 
mine expansion in 2008 but the entire operation was put on care and maintenance in 2009 due to poor 
gypsum markets. 

6.2. Government Surveys 

The earliest mapping of the Avon Peninsula was carried out by E. R. Faribault and H. Fletcher in 1909. The 
most modern map compilation was prepared by Moore, et al., 2000 and releases as a Nova Scotia 
Department of Natural Resources, 1:50,000 scale Open File Map (OFM ME 2000-3) entitled Geological 
Map of Wolfville-Windsor Area, NTS sheet 21H/01 and part of 21A/16, Hants and Kings Counties, Nova 
Scotia. 

6.3. History of Industry Surveys 

Gifthorse Resources Inc. staked General Exploration Licence # 06922 on June 26, 2006 over the Highfield 
property.  The licence initially consisted of fifty-two (52) claims covering 946.2 hectares and shares a 
common boundary along the northern border of Fundy Gypsum’s Miller Creek property.   

In the summer of 2007, Gifthorse contracted Matrix GeoTechnologies to carry out an Induced Polarization, 
Resistivity and ground Magnetic surveys on the property (Figure 6-1).  The objectives of the program were 
to: 

1. Document the physical properties of the major lithologic units and alteration patterns for 
compilation with the exploration database. 

2. Generate a conceptual geological model using the Time Domain induced Polarization/Resistivity 
and Magnetic data, and 

3. Increase the exploration program efficiency by better directing the future exploration works and 
to assist in mapping of general geology, location structural and alteration features that may favor 
the precious and base metals in the surveyed areas. 
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In July of 2007, Gifthorse completed three (3) diamond drill holes (NQ size) totaling 964 m on the property 
(Figure 6-1).  The first two holes were abandoned above the proposed target depths due to drilling 
complications.  The third hole (07GHR-003) was drilled to a final depth of 700 m and bottomed in the 
Horton Bluff Formation Bluebeach Member.   

Gifthorse concluded that drilling targets lying further up topographic slope should be drilled where it was 
speculated that the Meguma basement would be closer to surface and the projected onlap of the 
Macumber Formation.  They suggest that drilling has established a fissure system providing the plumbing 
for metal-bearing brines and that faulting at Highfield resemble similar faulting at Gays River.  Gifthorse 
recommended MMI geochemistry and drilling one or more holes to depths between 350-500 metres. 

There has been no other exploration or development work on the property since 2007 (Riteman, 2008). 

 

 

Figure 6-1: 2007 Geophysics grid and DDH locations 

 

6.1. Gifthorse 2007 Geophysics 

In the summer of 2007, Gifthorse contracted Matrix GeoTechnologies to carry out an Induced Polarization, 
Resistivity and ground Magnetic surveys on the property (Figure 6-2, Figure 6-3 and Figure 6-4).  The 
objectives of the program were to: 
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a)  Document the physical properties of the major lithologic units and possible alteration patterns 
to include in a compilation with his existing exploration database; 

b) Generate a conceptual geological model using the Time Domain induced Polarization/ Resistivity 
and Magnetic data, and 

c) Increase the exploration program efficiency by better directing the future exploration works and 
to assist in mapping of general subsurface geology and, location of structural and alteration features 
that might favor the precious and base metals in the program areas.   

Based on these results Gifthorse Resources embarked on a diamond drill program to penetrate the 
basement onlap of the Macumber Formation with Meguma meta-sediments. 
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Figure 6-2: Plan Map of 2007 Gradient IP Survey showing DDH locations 

 



Highfield Zn-Pb Property, Nova Scotia 
P a g e  | 29 

 

 

 

Figure 6-3: Induced Polarization pseudo section of L275E Dipole: Pole Array 



Highfield Zn-Pb Property, Nova Scotia 
P a g e  | 30 

 

 

 

 

Figure 6-4: Plan Map of 2007 Total Field Magnetic Survey with DDH locations 
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7. GEOLOGICAL SETTING AND MINERALIZATION 

7.1. Regional Geology 

The Windsor map area includes most of the major rock units constituting southern mainland Nova Scotia 
(Boehner et al, 1999).  These include the Cambrian to Devonian metasedimentary and metavolcanic rocks 
of the Meguma Terrane; late Devonian peraluminous granitoid rocks of the South Mountain Batholith; 
sedimentary rocks of the Carboniferous Windsor Basin; Mesozoic (Late Triassic to Early Jurassic) Fundy 
Basin sedimentary and volcanic rocks; and locally, rare Early Cretaceous unconsolidated sand and clay 
(Boehner, et al, 1999). 

The area also contains type and reference sections for many rock units including; the lower to middle 
Paleozoic White Rock, Kentville and New Canaan formations (stratigraphically above the Goldenville and 
Halifax formations of the Meguma Group); the Carboniferous Horton and Windsor Groups (Bell, 1929, 
1958) and the Wolfville, Blomidon, North Mountain and Scots Bay formations of the Mesozoic Fundy 
Group (Boehner, et al, 1999; Figure 7-1).   

The Windsor (Kennetcook) Basin is a northeasterly elongated structural basin in central mainland Nova 
Scotia.  The Windsor Basin together with the adjacent Shubenacadie and Musquodoboit basins comprise 
the Minas Sub-basin and are both depositional and structurally related and represent the present-day 
erosional remnants of the late Paleozoic overstep to the south onto the Meguma Platform (Figure 7-2).  

The Windsor Basin has had a long history of mineral exploration and mining, as well as petroleum 
exploration for hydrocarbons and salt storage. 
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Figure 7-1: Geological cross section of the Windsor Basin 
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Figure 7-2: Paleontology and generalized stratigraphy of the Windsor Group. Faunal list units are limestone members after Moore 
and Ryan (1976). K=Kennetcook, WP=Wallace Point, MR-Meander River. Av-Avon, BS-Brooklyn Station, HR=Herbert River, 
We=Wentworth, MG=Meaghers Grand clastics, GR=Gays River and Mac-Macumber.  

 

7.2. Local Geology 

The Highfield property is underlain by early Carboniferous sediments of the Horton and Windsor Groups.  
The oldest of these rocks is the Horton Group which consists of approximately 1,200 metres of sandstones, 
conglomerates and shales deposited in a fluviatile environment.  These are conformably overlain by 
marine sediments of the Windsor Group.  These consist of limestone, limestone conglomerate, shale, 
gypsum, anhydrite, and salt (Figure 7-3). 

The Horton Group is divided into two formations: the Horton Bluff Formation and the Cheverie Formation.  
The Cheverie Formation is present in the Avon Peninsula area and consists of red to brown shales, arkosic 
grit and grey sandstone. 

The Windsor Group is divided into several limestone units and formations with intervening gypsum and 
anhydrite, salt, clastic rocks including shale, siltstone, shale, and fine conglomerate with the basal 
Macumber Formation limestone sometime resting unconformably on the Meguma Supergroup.  The 
Windsor sequence lies conformably on the Cheverie Formation in the Windsor area and consists of one 
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(1) to ten (10) metres of well laminated fissile grey limestone.  This marks the first marine transgression 
over the clastic terrigenous sediments of the Horton Group.  The Macumber is overlain disconformably 
by a limestone conglomerate, massive limestone and limey siltstone called the Pembrooke Formation.  
This unit contains clasts of Macumber limestone in a silty matrix.  Overlying the Pembrooke Formation is 
a sequence of anhydrite, gypsum with interbedded shale and local salt of the Vinland Formation.  The 
Tennycape Formation overlies the Vinland Formation and consists of fine to medium grained, 
predominantly red/brown siltstone (Figure 7-2). 

 

 

Figure 7-3: Geological map of the Avon Peninsula with the Highfield Licence 

 

7.3. Mineralization 

It is the Macumber Formation that is of specific interest in this report as it represents the host lithology 
for the Mississippi Valley Type Zn-Pb mineralization at Gays River.  It must be notes that there is no current 
data to support similar mineralization at the Highfield Property other than for thin pyrite stringers in drill 
hole 07-GHR-003 completed by Gifthorse Resources in 2007.  Notwithstanding, Spinco MLK is pursuing a 
geological model applicable to the Gays River Zn-Pb open-pit mine located about fifty-nine (59) kilometres 
to the east.  The Scotia Mine is owned by ScoZinc Mining Ltd. (“ScoZinc”) consists of the Scotia Mine open 
pit resource (and North-East deposit) and the undeveloped Getty Deposit, as well as the Gays River Mill.  
Further descriptions of relevant mineral properties are provided in Section 23 under Adjacent Properties. 
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8. DEPOSIT TYPES 

Mining activity in the western part of the Windsor Basin has focused on the extensive industrial mineral 
resources (primarily gypsum) for more than 200 years.  Gypsum production and export has been a 
mainstay industry in the area since the 1770’s when farmer in Hants County first found gypsum on their 
lands and began exporting it to the United States.  The modern-day Miller Creek gypsum processing facility 
is located approximately four (4) kilometres southeast of the Highfield property.  Gypsum and anhydrite 
occur in extensive deposits throughout the area.  Modern production occurred for more than fifty (50) 
years at the Miller Creek and Wentworth quarries operated by Fundy Gypsum Ltd.  This operation was 
closed in 2012 as a result of diminished housing markets in the USA.  

Mineral exploration for base and precious metals in the area has focused on base metal sulphides, 
manganese, iron oxide, and barite deposits associates with the basal Macumber Formation limestone of 
the Windsor Group.  The most significate of these are shown on Figure 8-1 and include Walton (Ba, Zn, 
Cu, Ag, Pb), Tennycape (Mn), Brookfield (Ba, Zn), Smithfield (Zn, Pb)  and Gays River (Zn, Pb).   

 

 
Figure 8-1: Location of base metal deposit (red) and selected gold deposit (yellow) 

 

   

Petroleum exploration drilling was undertaken in the Cheverie, Falmouth and Kennetcook areas in the 
early 1900’s, focusing on plays in the Horton Group and the lowermost part of the Windsor Group because 
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of potential reservoirs in the Horton and evaporate seals in the Windsor (Boehner, et al. 1999).  A 
petroleum non-mineral registration (NMR. MP0 002) covering 111 claims lies juxtaposed to the southern 
boundary of the Highfield Property.   

 

9. EXPLORATION 

9.1. Introduction 

Other than a few historical references in the literature to gypsum showings in the immediate area of the 
property, there has been little exploration work carried out on the Highfield property prior to the 2006 
work by Gifthorse Resources. 

In 2006, Gifthorse initiated an exploration program on the Highfield Property to search for base metal 
mineralization in the basal Windsor Group, Macumber Formation.  The exploration model was to explore 
for the onlap of the basal limestone at the contact of the Meguma Supergroup, a geological setting 
demonstrated to host established deposits (i.e., Gays River, Walton).  Riteman (2007, 2007b) performed 
extensive structural analysis of the settings for various deposits and concluded the deposits at Gays River 
and Smithfield occur on the northern flanks of anticlinal highs of the Meguma Supergroup. 

Through analysis of aeromagnetic data, Riteman concluded that one of these Meguma anticlinal 
structures occurs at depth beneath the Highfield property on the Avon Peninsula.  Riteman also concluded 
in his analysis of the basin that a north-northeast cross cutting fault system was present at the Gays River 
and Smithfield deposits and a similar fault system cut through the Highfield property.  Riteman (2007, 
2007b) recommended a program of four (4) geophysical lines of magnetic and deep penetrating IP to 
identify potential drill targets.  A chargeability high zone was defined striking east-west, suggesting the 
possible setting for the presence of MVT mineralization.   

Results of the 2007 geophysical work are summarized in Section 6 (HISTORY) of this report and provided 
the basis for undertaking exploration drilling in 2018 by Spinco MLK. 

To the author’s knowledge there have been no factors that may have introduced any bias in either the 
2007 or 2018 exploration work. 

9.2. Description and Implementation of 2018 Exploration 

After review and compilation of existing geological, geophysical, and geochemical data from the property, 
Spinco MLK consulted with the technical team of Gifthorse Resources to help determine its exploration 
program, which consisted of one recommended diamond drill hole based on 2008 recommendations.  This 
hole was collared as 18-GHR-004 and was located up the paleo-topographic slope approximately 180 
metres southwards from hole 07-GHR-003.  This hole collar location was based on 2007 geophysics, results 
of the 2007 drilling and local topographic relief and Gifthorse’ calculation of where the Macumber 
Formation would be in contact with the Meguma Group basement rocks (i.e., like the deposit setting for 
the Gays River Zn-Pb mine).  It was concluded that the 2007 drilling that targeted the intersect of the 
Macumber Formation and basement must be located some distance from its intended onlap target with 
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the Meguma Supergroup.  As such, the Gifthorse technical team recommended that the next hole should 
be collared further south of the 2007 drilling.  The collar location for the vertical hole (i.e., 18-GHR-004) 
was spotted and its UTM Nad83 Zone 20 coordinates (413002E 4988315N)using a handheld Garmin, 
Model GPSmap sc62 (Table 10-1).   

A drilling contractor (Logan Drilling Group) was contracted to complete the hole due to their previous 
experience of drilling the three earlier 2007 holes on the property.  However, the drillers rejected advise 
on using a salt brine drilling fluid and instead used a mud.  The result was that the NQ became stuck and 
so the contractor switched to BQ core and again became stuck at 304 metres depth.  After many days of 
trying to recover the rods from the hole, all the gear including NQ and BQ rods, bits, overshot, etc. were 
lost down the hole and it had to be abandoned. 

Drill hole 18-GHR-005 was moved 30 metres west of hole 10-GHR-004 and the drilling fluid was switched 
to supersaturated salt brine.  This HQ sized hole was completed to a depth of 574 metres at which point 
a decision was made to end the hole in brown mudstone of the Horton Group.  Meguma Supergroup rock 
were not intersected and the suspected onlap of the Macumber Formation onto the Meguma appears to 
be some unknown distance further south from drill hole 18-GHR-005.  Complex block faulting and 
potential thrust faulting in the area appears to have moved stratigraphy deeper than anticipated.   

 

10. DRILLING 

The 2018 reconnaissance drilling program (holes 18-GHR-004 & 005) was completed on the Highfield 
Property by Spinco MLK for a total of 878 metres.  This 2018 drilling, combined with the 2007 drilling by 
Gifthorse (964 metres) represents a total of five (5) drill holes totalling 1,842 metres on the property 
(Table 10-1).  UTM Nad27 (Zone 20) measurements of drill collars taken by Gifthorse Resources were 
converted to Nad83 coordinated by changing them inside of a handheld Garmin, Model GPSmap 62sc.  
Based on GPS coordinates of Gifthorse and locations plotted on various maps, the author has some 
concern regarding the accurate location of hole 07-GHR-002.  Since the collars for all 2007 holes were 
removed the author has no way to conclusively verify this hole’s location. 

To help rationalize the positioning and stratigraphy of the 2018 drill holes it is important to briefly review 
the 2007 drill holes in order to give context to the holes 18-GHR-004 and 005. 
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Table 10-1: List of Diamond Drill Hole location on the Highfield Property 

 

 

10.1. 2007 Diamond Drill Program  

In July 2007, Gifthorse completed three (3) diamond drill holes (NQ size) totaling 994 metres on the 
property.  The first hole was collared on Line 2+75E at 860N to test the prominent chargeability high 
anomaly defined by the IP survey.  The first hole (07-GHR-001) was abandoned due to drilling 
complications at a depth of 117 metres, well above the intended target depth.  A second drill was collared 
approximately seventy-five (75) metres to the east and about 150 metres grid south of the first hole 
(notwithstanding possible location accuracy).  This hole (07-GHR-002) was also abandoned at a depth of 
147 metres due to the same drilling complications encountered in the first hole. 

The company requested the drilling contractor to make some technical changes with the drilling 
equipment / methodology and the third hole (07-GHR-003) was drilled to a final depth of 700 metres.  The 
hole cut the expected lithological sequence with the Wentworth Station Formation at the top of the 
section and ending in Horton Group sediments.  The hole passed through the Macumber Formation and 
bottomed in the Horton Bluff Formation, Bluebeach Member.  A summary drill log of DDH: 07-GHR-003 is 
shown in Table 10-2 below as extracted from Riteman’s assessment report filing (Riteman, 2008). 

The author would like to state that the physical locations of holes 07-GHR-001 to 003 could not be 
conclusively verified as the collars had been removed and initial measurements were taken in UTM Nad27.  
Notwithstanding, the sump used for drilling purposes at hole 07-GHR-001 and 003 at that time is still 
readily visible.  The author is aware that the UTM coordinated as measured in Nad27 and subsequently 
converted to Nad83 to not match the descriptive locations as documented in Riteman’s 2008 assessment 
report (Riteman, 2008).  The author believes that holes 07-GHR-001 and 003 are accurate to within an 
±error limit of 10 metres but is less certain for hole 07-GHR-002 as there is no obvious ground disturbance 
at these coordinates.  Currently the author has no definitive resolution regarding the accuracy of these 
three (3) drill holes.  However, the locations of holes 18-GHR-004 and 005 is well documented in Nad83 
with a ±1.5 metres.  These two collar locations are a result of six (6) averaged handheld Garmin GPSmap 
62sc measurements for each hole, but only using measurements of the Garmin showing errors between 
0-2 metres. Readings exceeding two (2) metres were discarded from the average. 
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Table 10-2: Summary Log of DDH 07-GHR-003 

 

 

10.2. 2018 Diamond Drill Program 

In September 2018, under a pending purchase agreement with Gifthorse Resources, Spinco MLK 
completed two (2) diamond drill holes (NQ, BQ and HQ size) on the property totaling 878 metres.  The 
first hole (18-GHR-004) was abandoned above the proposed target depth and 304 metres of NQ and BQ 
gear was unrecovered from the hole after remaining stuck in thick salt of the Stewiacke Formation.  These 
were the same drilling issues encountered in the 2007 drill program.  Following modifications to drilling 
fluids, a second HQ size hole (18-GHR-005) was completed to a final depth of 574 metres, passed through 
the Macumber Formation and terminating in the Cheverie Formation arkoses, siltstones, and mudstones.  
A summary log of DDH: 18-GHR-005 is shown below (Table 10-3) and a full log is provided in Table 10-4 
below.  A schematic geological cross section for holes 07-GHR-003 and 18-GHR-005 is shown in Figure 
10-3.  The Macumber Formation is shown as a red colored horizon in this diagram.  No mineralization was 
encountered in either DDH: 18-GHR-004 or 18-GHR-005. 

10.2.1. Gas 

While drilling hole 18-GHR-004 gas was encountered at approximately 150 metres depth and the hole was 
immediately shut down and allowed to depressurize.  It was then cemented between 133 and 166 metres 
and re-drilled through the hardened cement.  Two gas monitors were rented and brought to site to use 
for the duration of the 2018 drilling program.  Gas was also encountered in DDH: 18-GHR-005 at 155 
metres.  The second hole was also allowed to de-pressurize and drilling resumed using the salt brine 
drilling fluid.   

 

From (m) To (m) Geological Units Formation
0.0 12.0 Soil and Unconsolidated Glacial Drift
12.0 116.0 Reddish sandstones, limestone, anhydrite Wentworth Station
116.0 163.0 Halite, anhydrite Stewiacke
163.0 300.0 Greyish gypsum, limestones Miller Creek
300.0 438.0 Massive anhydrite White Quarry
438.0 445.0 Arenaceous Limestone Rubble Macumber Formation
448.0 663.0 Arkosic conglomerates, sandstones Cheverie
663.0 685.0 Fine sandstones, siltstones Upper Horton Bluff
685.0 700.0 Bluebeach siltstones and mudstones Horton Bluff

700.0 END of HOLE
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Table 10-3: Summary log of DDH 18-GHR-005 

 

 

A transition from grey, to orange, to clear salt (halite) with minor interbedded anhydrite was encountered 
in both holes 10-GHR-004 and 005 (Figure 10-1).  An abundance of deformational shearing (some 
intraformational) was observed throughout the section, but was particularly prevalent in gypsum, 
anhydrite and silty limestone (Figure 10-2).   

 

 

Figure 10-1: Upper contact of the Stewiacke Formation salt 

 



Highfield Zn-Pb Property, Nova Scotia 
P a g e  | 41 

 

 

 

Figure 10-2: Shearing between limestone and anhydrite in DDH 18GHR-005 
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Figure 10-3: Geological cross section through DDH 07-GHR-003 and 18-GHR-005 



Highfield Zn-Pb Property, Nova Scotia 
P a g e  | 43 

 

 

Table 10-4: Drill log for hole 18-GHR-005 
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Drill log for hole 18-GHR-005 (con’t)

Drill log for hole 
18-GHR-005 (con’t) 
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Drill log for hole 18-GHR-005 (con’t) 
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10.3. Sampling of 2007 Drill Core 

Drill core from the 2007 program was logged and moved, in part, into storage at the NSDEM Core Storage 
Library in Stellarton, Nova Scotia.  A total of ten (10) samples had been collected from drill hole 07-GHR-
003 by Gifthorse.  The core was cut in half using a diamond saw with one half bagged for analysis and the 
other half returned to the core tray as the witness sample.  The author travelled to the core library to 
inspect and photograph the witness core from hole 07-GHR-003 and preserved salt from hole 07-GHR-
001 on December 4th, 2018.  All 2007 sample lengths are true stratigraphic widths. 

Drill core from the 2018 program was moved away from the drill site using an ATV (Figure 10-4) and 
stacked (Figure 10-5) for subsequent trucking by a Spinco MLK senior executive to a secure storage facility 
south of Wolfville, Nova Scotia.  As of the effective date of this report, no sampling of core had been 
undertaken by either Spinco MLK, or Gifthorse.   

 

 

Figure 10-4: Core being moved from the drill site to a transfer pad 

 

 

Figure 10-5: DDH 18GHR-004 (left) and 18GHR-004 ready for transportation 
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10.4. Core Recovery 

Core recoveries in the 2018 drilling program were excellent.  For hole 18-GHR-005, the company used 
HQ3 triple tube core barrels and drilled using a circulating supersaturated brine.  Hole 18-GHR-005 was 
completed to a final depth of 574 metres with near 100% recovery.  The Author is satisfied that the onsite 
drillers operated professionally throughout the entirety of the program, although the drilling company did 
dismiss the recommendation from both Gifthorse and Spinco MLK to use a saturated salt brine and opting 
instead to use a drilling mud that eventually lead to losing hole 18-GHR-004 and all the downhole gear 
with it.  The consequence of this was that the 2018 drill program was well over budget. 

10.5. Drilling Costs 

As a result of losing DDH: 18-GHR-004 and all the gear the drilling company agreed to re-drill the top 304 
metres at no cost to the client.  Notwithstanding this, the overall cost of just the drilling contract was 
$167,300.57, or an average price per metre of $291.46 based on 574 metres of DDH: 18-GHR-005.  If 
consideration for the lost 304 metres in hole 18-GHR-004 is zero dollars, then the cost for the total 878 
metres of drilling can be calculated at $190.55 per metre (drilling only).  Including other associated costs 
of completing the program and reporting requirements, the total program was $225,680.44 

10.6. 2018 Drill Results 

The drill results provide a stratigraphic sequence to enhance the overall geological interpretation of the 
property.  In addition, the thick sequence of salt may hold future economic potential.  A preliminary 
examination of the core by High Grade Geoscience suggest the possibility of overturning and repetition 
of at least part of the drilled stratigraphy.  This will be verified later once the core is relocated to long-
term storage in Stellarton at the provincial governments core facility.  

The 2018 drilling did not intersect zinc-lead mineralization but do offer good geological data that can be 
interpreted more fully in Spinco MLK’s subsequent 2020 exploration program. 

  

11. SAMPLE PREPARATION, ANALYSES, AND SECURITY 

No core samples were taken by Spinco MLK during the 2018 program.  However, because there are so few 
analyses for the property a review of the 2007 program by Gifthorse is summarized below.  This overview 
is for information purposes only to demonstrate the procedures utilized. 

The 2007 core was washed and logged by Gifthorse personnel with ten (10) samples being taken from 
hole 07-GHR-003.  These samples were sent by Larry Riteman (True Metallic Exploration Inc.) to The 
Minerals Engineering Centre (“MEC”) at the Technical University of Nova Scotia located in Halifax for 
analyses of Ag, Ba, Cu, Fe, Pb and Zn (Table 11-1 and Table 11-2).  Although the lab carried out complex 
and routine analyses on a regular basis for both the private sector and the Technical University, the lab is 
not certified based on ISO 17025 standards. 
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MEC stated for sample preparation and analyses, that the samples were dried, weighed, crushed, and 
pulverized to minus 200 mesh.  One (1) gram samples were digested with hydrochloric-nitric-hydrofluoric-
perchloric acids (4 Acid Digestion).  Elements were determined by Flame Atomic Absorption or ICP OES 
with detection limit of 1 ppm.  Reference standards from CANMET and NRC Canada were used to check 
the accuracy of the analysis. 

The author contacted MEC and received written confirmation of analytical techniques and standards.  The 
assay certificate provided to the author from MEC is shown in  Table 11-1. 

MEC is not a certified assay laboratory but has been carrying out high quality analyses and mineral 
beneficiation techniques using a variety of instrumentation as a primary educational function to both the 
Technical University of Nova Scotia and the mineral exploration industry in general.   

There is no relationship between MEC and any of True Metallic Exploration, Gifthorse Resources, Spinco 
MLK, Mountain Lake-CSE, 1167343 B.C., 1151024 B.C. or the author, other than it serves as an analytical 
lab for hire. 

The author is satisfied with the overall quality of the sampling protocols and laboratory controls resulted 
in satisfactory assay results. 
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Table 11-1: Drill core assay certificate from the Mineral Engineering Centre 

 

 



Highfield Zn-Pb Property, Nova Scotia 
P a g e  | 51 

 

 

These data are also presented in Table 11-2 with the top and bottom intervals in the hole. 

 

Table 11-2: Assay results from DDH 07-GHR-003 (after Riteman, 2008) 

 

 

 

12. DATA VERIFICATION 

The author has examined all aspects of the 2018 drill program as well as the 2007 assay certificates, 
analytical procedures, and assay results.  The author has also examined the remaining core from holes 07-
GHR-001 and 003 (in storage at the NSDEM Core Storage Facility in Stellarton NS), as well as core from 
holes 18-GHR-004 and 18-GHR-005.  The author has not taken any check samples from the 2018 drill core.  
The author verified the locations of the 2007 drill hole collars in the field as best as could be accomplished 
and visited the 2018 drill site while the holes 18-GHR-004 and 005 were being drilled.  

 The author verified 2007 analytical results by communicating directly with the Manager and Geochemist 
at the analytical lab.  The author is knowledgeable about the MEC laboratory and is satisfied that the quality 
of the results is satisfactory in meeting minimum standards of both Quality Assurance and Quality Control. 

 

13. MINERAL PROCESSING AND METALLURGICAL TESTING 

No Mineral Processing and/or Metallurgical Testing have been carried out for this Technical Report as 
there is no established mineralization yet identified.  This section is not applicable to the Technical Report. 

 

14. MINERAL RESOURCE ESTIMATES 

No Mineral Resources were estimated for this Technical Report and no mineral resources have been 
defined on this property.  This section is not applicable to the Technical report. 
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Sections 15 to 22 are not required under provisions of technical reporting and all, but Section 22 have 
been excluded from this report. 

 

23. ADJACENT PROPERTIES 

23.1. Summary 

This project is focused on exploration models analogous to the MVT Gays River and Walton deposits styles 
of mineralization.  Although economic potential for gypsum, salt exists on the property, potential to 
accidentally intersect currently unknown gold mineralization also exist on the property.  However, 
gypsum, salt and gold are not the being considered for exploration by Spinco-MLK at this time.   

All information below is publicly available through the Nova Scotia Government and other private sources 
on the internet.  A selection of references specific to MVT mineralization in Nova Scotia includes, Boyle 
(1963), Moore & Cormier, (1994), Patterson, (1993), Ravenhurst, et al., (1990), Sangster, et al., (1998), 
Stantec, (2018), and Wikipedia (2019). 

Currently there is no information that would suggest this property will host mineralization like either Gays 
River or Walton, other then the presence of the Macumber Limestone Formation which is the host 
lithology for this style of  mineralization in this part of the Windsor Basin.  Furthermore, the author can 
provide no assurance that Spinco MLK will be successful in the discovery of other geological indicators 
that may lead to the discovery of Walton or Gays River style mineralization.   

Brief descriptions for each of these deposits (Walton and Gays River) is provided below solely to better 
inform the reader about the style of mineralization Spinco MLK is exploring for at this property.   

23.1.1. Walton 

The Walton barite and Pb-Zn-Cu-Ag mine (Sangster, et al., 1998) is located about eighteen (18) kilometres 
north of the Highfield property.  Barite production between 1941-1955 was carried out by Canadian 
Industrial Minerals, at which time the mine was leased to Magnet Cove Barium Corporation.  In 1956 the 
Nova Scotia Department of Mines conducted a diamond drill program that revealed a lead-zinc-silver-
copper orebody below the large barite deposit.  A mill was constructed in 1961 and in 1967 Magnet Cove 
Barium Corporation became Dresser Minerals.  In 1970 the mine accidently flooded.  In 1978 operations 
were phased out and the mine closed.  Over its thirty-eight (38) years of operation the mine produced 4.3 
million tons of barite.  From the discovered sulphide zone a total of 412,000 tons of ore graded 4.28% Pb, 
1.29% Zn, 0.52% Cu and 350 g/t Ag. 

23.1.2. Gays River 

The Gays River Zn-Pb mine is located approximately fifty-nine (59) kilometres east of the Highfield 
property.  The mineralization consists of ‘high-grade’ galena and yellow sphalerite in the Macumber 
Formation with a larger disseminated halo of mineralization.  This deposit lies immediately on the eroded 
Meguma Supergroup and is covered with up to thirty (30) metres of clay-rich glacial overburden.   
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Zinc and Lead mineralization was discovered at the Scotia Mine in 1973 by the Esso and Cuvier joint 
venture.  Esso initiated mine development in 1978, commissioned the mill in 1979, developed the 
underground mine, and began mining and milling. 

Seabright acquired the Scotia Mine property and mill in 1984.  Seabright converted the mill for gold 
processing and processed gold ore from several satellite properties. 

The Scotia Mine property was acquired in 1988, by Westminer Canada Limited, the Canadian subsidiary 
of Australia based Western Mining Corp.  Westminer dewatered the mine and continued mining and 
milling. 

In 1997, Savage Resources Canada Limited acquired the Scotia Mine assets from Westminer.  Savage 
concluded that an open pit operation was feasible and initiated environmental permitting. 

 Savage was subsequently taken over by Pasminco Resources Canada.  Regal Mines Limited purchased 
Pasminco Resources in February 2002.  Regal Mines was owned 50% by OntZinc Corporation and 50% by 
Regal Consolidated Ventures Limited.  As part of the sale, Pasminco Canada Holdings Inc. retained a 2% 
net smelter return (NSR) royalty on future production.  In December 2002, OntZinc acquired Regal 
Consolidated’s 50% interest to own 100% of Pasminco Resources.  Savage Resources Limited was the 
successor of Pasminco Holdings and held the 2% royalty. 

OntZinc later changed its name to HudBay Minerals Inc. after purchasing, through a reverse takeover, 
Hudson’s Bay Mining and Smelting in December 2004.  Hudbay owned the Scotia Mine through its wholly 
owned subsidiary, ScoZinc Limited. 

In 2006, Acadian Gold Corp. purchased 100% of ScoZinc and all its assets (consisting mainly of the Scotia 
Mine and its infrastructure) from OntZinc for $7 million.  Acadian Gold subsequently changed its name to 
Acadian Mining Limited.  On 29 May 2007, ScoZinc exercised its option to buy-out the 2% NSR for 
$1,450,000. 

ScoZinc reactivated the mill and continued surface mining the deposit during 2007 and 2008.  Depressed 
metal prices and high operating costs forced ScoZinc to place the mine on care-and maintenance status. 

In May 2011, Selwyn Resources Limited (name changed to "ScoZinc Mining Ltd." in 2015) purchased 
ScoZinc and all its assets, including the Scotia Mine and ScoZinc’s exploration claims, for $10 million less 
a deduction relating to increased reclamation bonding requirements that were being determined at the 
time of the acquisition.  

In August 2019, new management of ScoZinc Mining Ltd. was appointed to consolidate all previous work 
and develop a definitive plan for re-starting the Scotia Mine as quickly as practicable.  ScoZinc plans to 
reopen the mine in the near foreseeable future pending financing and meeting all regulatory 
requirements. 

Further descriptions are provided below due to their importance to geological modelling for 
mineralization at the Highfield Property. 
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23.2. Gays River Geology 

The Scotia and Getty Deposits are underlain by basement rocks of the Cambro-Ordovician Meguma 
Group, which has significant local topographic relief due to rift faulting and erosion.  A local veneer of 
Horton Group, red-brown conglomerate, and sandstone mark the base of the unconformably with 
overlying Lower Carboniferous host rocks.  Carbonate rocks are the Gays River Formation is time 
equivalent with the Macumber Formation.  Both the Macumber and Gays River Formations are overlain 
by evaporites (gypsum, anhydrite, salt) of the Carroll’s Corner and Stewiacke Formations.  An aerial 
photograph of the mine and mill (ca. 2012) is shown below in Figure 23-1. 

 

 

Figure 23-1: Gays River open pit mine and mill (ca. 2012) 

 

Mineralization is considered Mississippi-Valley-type Pb-Zn deposit that is generally classified as a typical 
open space filling type and hosted in a dolomitized limestone (Figure 23-2).   
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Figure 23-2: Schematic cross section through the Gays River deposit 

 

The Zn/Pb-bearing host rocks trend in an east-northeast direction across the property and mineralization 
has an average 45° dip but is locally vertical.  Mineralization occurs as sphalerite and galena and grades 
from massive Pb-Zn ore in the fore reef to finely disseminated, lower grade material in the back reef. 

The aggregate mineral resources of the Scotia Mine (Main, North-East, Getty, and Getty South) are shown 
in Table 23-1 below (SRK Consulting(U.S.), Inc., 2020. 
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Table 23-1: Scotia Mine Resource Statement, Dec.14, 2019 

 

23.3. Walton Cu-Pb-Zn-Ag-Ba Deposit 

The Walton Ba-Cu-Pb-Zn-Ag deposit, Nova Scotia (production: 4.5 million tonnes >90% BaSO4 and 412,850 
tons 0.52% Cu, 4.28% Pb, 1.29% Zn, and 350 g/t Ag), is hosted by Macumber Formation and its associated 
breccia (Sangster, et al., 1998) and was a major carbonate-hosted barite and base metal/silver deposit 
discovered in the 1940’s and in production until the late 1970’s.  The Macumber Formation in the Walton 
area is divided into two units, the lower Macumber, a laminated carbonate unit nine (9) to twelve (12) 
metres thick, and the upper Macumber, a synsedimentary carbonate slump breccia that forms two 
mounds up to twenty-one (21) metres thick.  Outside the immediate mine area, the carbonate the deposit 
has been altered to manganiferous siderite.  Minerals were deposited in the sequence: barite, pyrite-
marcasite, sphalerite, galena, tennantite, chalcopyrite, and (para)rammelsbergite.  Based on barite and 
metal content two main ore types are defined.  Type I, with a bulk composition of 0.3 percent Cu, 2.5 
percent Pb, 0.2 percent Zn, and 31.2 percent BaSO4, comprises barite and variable sulfide contents.  Type 
II, comprised of sulfides only, has a composition of 0.5 percent Cu, 0.5 percent Pb, 0.1 percent Zn, 51 g/t 
Ag, and no barite.  Type I ore forms a roughly conformable sheet which straddles the upper Macumber-
lower Macumber contact and contains lenses of Pb- and Cu-rich ore.  Type II ore is commonly associated 
with the upper Macumber mounds where it forms large pods which cut the type I ore zone.  Type II ore 
also occurs within the underlying Horton Group sandstones (Figure 23-3).  There is also a stratigraphic 
zonation in metal content inasmuch as all metals are higher, on average, in the lower Macumber relative 
to the upper Macumber.  The host stratigraphy and mineralization are steeply dipping and faulted.  
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Karsting, which also postdates mineralization, has removed portions of the upper stratigraphy of the 
deposit.  The cavities produced by this process are now partially filled with sand and limestone breccia. 

 

 

Figure 23-3: Schematic cross section through the Walton Mine 

 

23.4. Gypsum 

The Highfield Property is located on the Avon Peninsula near Windsor, Nova Scotia and is north of and 
adjacent to the Fundy Gypsum’s Miller Creek operation.  Gypsum mining in the Windsor area is though to 
date back to the 1700s when early French settlers used both gypsum and anhydrite for plaster.  Mines in 
the Windsor area was halted in 2012 during a depressed market.  Following an application to expand the 
quarry in 2006 (Figure 23-4), gypsum markets began to decline and Fundy Gypsum ceased its operations  
The current operation at Miller Creek is still on care and maintenance.   

Drilling at the Highfield Property is located less than one (1) kilometre north of the gypsum expansion 
study area noted above.  Thick gypsum and anhydrite encountered in drill hole 18-GHR-004 & 005 will be 
equivalent stratigraphically to that mined in the Miller Creek quarries to the south (Figure 23-4). 
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Figure 23-4: Location of Miller Creek gypsum quarry (red) and 2006 proposed expansion 

 

23.5. Nova Scotia Gold Districts 

There are sixty-five (65) declared gold districts in Nova Scotia, most of which occur in the Meguma 
Supergroup meta-arenite and meta-slate of the Goldenville and Halifax Groups, respectively.  Several of 
these districts line close to the Highfield Property and are shown in Figure 23-5 below, despite there being 
no known genetic link between precious metal mineralization in the basement rocks and the MVT styles 
Zn-Pb mineralization in the Carboniferous Windsor Group.  The most proximal gold districts to Highfield 
include the Rawson, Centre Rawson, McKay Settlement, West Gore, and Ardoise Hill Gold Districts.  

There is no expectation of intersecting gold mineralization in any of the planned drill holes on the Highfield 
Property. 
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Figure 23-5: Gold Districts of Nova Scotia and proximity to the Highfield Property 

 

24. OTHER RELEVANT DATA AND INFORMATION 

As currently understood by diamond drilling on the property, development of any potential mineralization 
would necessarily take place at approximately 500 metres depth and would thereby require an 
underground operation.  

No mineralization has been discovered and therefore any metal recovery is speculative at this early stage.  
In addition, any market conditions related to this project cannot be theorized at this stage of exploration.   

No contracts related to mining are being considered by Spinco MLK at this time.  As the nature of 
mineralization is not yet established it would be total conjecture to suggest parameters for bonding, 
remediation and reclamation, other than to note that bonding and a full environmental study will be 
required should the project establish an economic mineral resource and proceed towards development.   

Likewise, no meaningful calculations related to taxes, capital and operational costs, payback or mine life 
can be established.   As of the updated review date no economic analysis has been either undertaken or 
considered.   

To the best of the authors’ knowledge there is no other relevant data, additional information, or 
explanation necessary to make this Technical Report understandable and not misleading in respect of this 
section. 
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25. INTERPRETATION AND RESULTS 

Drilling at the Highfield Property has not yet confirmed Mississippi Valley Type (“MVT”) Zn-Pb 
mineralization, but it has established a geological environment that can support high-grade and 
disseminated and vein type mineralization like the Gays River deposit located approximately fifty-nine 
(59) km further east.  The Macumber Formation which hosts Zn-Pb mineralization at Gays River shows 
variable thicknesses between three (3) and eight (8) metres in drill holes at Highfield.  Associated 
stratigraphy at Highfield, both above and below the Macumber Formation, is consistent to that of the 
Gays River MVT deposit.  However, block faulting and a possible overturned stratigraphic section suggest 
that deformation may play a significant role in locating the hidden base metal mineralization on the 
property.  The presence of thick salt encountered in all five (5) drill holes suggests that further 
investigation of a high-quality salt resource should be examined.   

As a cautionary note, the author has not verified all associated information pertaining to all other adjacent 
base and precious metal mineral deposits mentioned in this technical report.  Neither can the author 
verify if economic mineralization might be discovered on the Highfield Property in the future; only that 
the geological setting is similar to other base metal deposits mentioned above (i.e., Gays River, Walton).  
The author is also aware that both style and depth to mineralization will play a significant role in 
determining potential economic viability of the project. 

A re-interpretation of existing geological information based on 2018 drilling suggests the Carboniferous 
basin is downfaulted in the immediate area of this drilling.  These data also require either further re-
evaluation of geophysical data or new geophysical surveys to locate the onlap of the Macumber Formation 
with older Meguma basement stratigraphy. 

 

26. RECOMMENDATIONS 

Spinco MLK intends to undertake Phase II exploration at the property in 2020 (pending issues surrounding 
the Covid-19 pandemic) to identify both the location of Macumber onlap on the basement, and potential 
sources of mineralization.  An additional sixteen (16) to twenty (20) claims should be staked along the 
northern and eastern borders of Exploration Licence 06922 to cover additional favorable ground. 

The first recommendation is to re-evaluate existing geophysics data in the area and undertake a 
preliminary seismic geophysical survey line to target the contact of the Macumber unconformity with the 
Meguma basement stratigraphy.  The cost of this work is estimated at $25,000. 

In addition, a detailed Mobile Metal Ion (“MMI”) geochemical survey over the property to further refine 
areas of potential Zn-Pb mineralization along the unconformity is recommended.  The cost of this work is 
estimated at $55,000. 

The next drill campaign will, in part, be based on the results of coincident geophysics and MMI targets.  
The recommendation is to complete two (2) additional drill holes of 600 metres each.  The first hole is 
recommended at the top of the topographic ridge approximately 150 metres south of hole 18-GHR-005 
near the southern limit of the property boundary.  This hole should budget for a total of 600 metres of 
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HQ3 size core.  The all-in cost estimate of this drill hole is $120,000 based on an, “all-in-cost” of 
$200/metre.   Placement of a second 600-metre-deep drill hole should in part be based on the result of 
the geochemical and geophysical programs in addition to geological interpretation.  The second hole of 
this recommended program in the Windsor basin believed to include a thick section of salt is budgeted at 
$200 per metre for a total of $120,000 like the first drill hole.  

The total minimum proposed budget for the 2020 exploration, assuming only one (1) of the two (2) holes 
is completed is $200,000 whereas if both drill holes are completed the maximum cost of the program is 
estimated at $320,000.  These exploration activities are not contingent on results of the 2018 results.  
Results of the seismic and geochemistry surveys will not have any bearing on the timely completion of the 
first diamond drill hole but may influence the location, depth, and timing of the second hole.  Should the 
Phase II results prove unfavorable then additional exploration techniques will be implemented (e g., 
acoustic seismic, deeper seismic).  No budget has currently been established for this exploration work. 

It is the author’s believe that based on drill results from the 2018 program, in combination with 2007 
drilling, and the presence of nearby Zn-Pb mineralization that this area provided encouraging information 
that may lead to a potential discovery of new MVT mineralization on the property. 
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28. APPENDIX 

28.1. 2018-2019 EXPLORATION EXPENDITURES 

The following expenditure table relates to the Company’s 2018 exploration drilling program on the 
Highfield Property near Windsor, Nova Scotia. Expenditures in 2019 were incurred relating to logging and 
re-logging of drill core and report preparation.  No other expenditures are applicable to the property 
location as of the date of filing of this report. 

 

Table 28-1: 2018-2019 exploration expenditures by Spinco MLK. 
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28.2. PHOTOGRAPHIC IMAGES OF DDH: 18-GHR-005 

DRILL CORE PHOTOS FROM HOLE 18GHR-005 (HIGHFIELD PROPERTY) 

UTM Nad83E: 412977 Nad83N: 4988322, Elevation: 47 metres, Zone 20, Map Sheet: 21H/01A 
Azimuth: 360°, Inclination: -90°, Depth: 574 metres, Core Size: HQ 

Box 1-4

 

 

Box 5-8
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Box 9-12 

 

 

Box 13-16
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Box 17-20

 

 

Box 21-24
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Box 25-28

 

 

Box 29-32
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Box 33-36

 

 

Box 37-40
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Box 41-44

 

 

Box 45-48
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Box 49-52 (156.44-167.90 m)

 

 

Box 53-56 (167.90-179.38 m)
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Box 57-60 (179.38-190.81 m)

 

 

Box 61-64 (190.81-202.45 m)
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Box 65-68 (202.45-212.54 m)

 

 

Box 69-72 (212.54-225.93 m) 
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Box 73-76 (225.93-237.41 m)

 

 

Box 77-80 (237.41-248.76 m) 
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Box 81-84 (248.76-260.54 m) 

 

 

Box 85-88 (260.54-272.08 m) 

 

 



Highfield Zn-Pb Property, Nova Scotia 
P a g e  | 76 

 

 

Box 89-92 (272.08-283.68 m) 

 

 

Box 93-96 (283.68-295.00 m) 
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Box 97-100 (295.00-306.57 m) 

 

 

Box 101-104 (306.57-318.00 m) 
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Box 105-108 (318.00-329.66 m) 

 

 

Box 109-112 (329.66-341.18 m) 
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Box 113-116 (341.18-353.00 m)

 

 

Box 117-120 (353.00-364.58 m) 
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Box 121-122 (364.58-370.32 m) 

 

 

Box 123-126 (370.32-381.74 m) 
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Box 127-130 (381.74-393.37 m) 

 

 

Box 131-134 (393.37-404.96 m) 
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Box 135-138 (404.96-416.37 m) 

 

 

Box 139-142 (416.37-428.00 m)
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Box 143-146 (428.00-439.56 m) 

 

 

Box 147-150 (439.56-450.75 m) 
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Box 151-154 (450.75-462.44 m) 

 

 

Box 155-158 (462.44-473.82 m) 
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Box 159-162 (473.82-485.43 m) 

 

 

Box 163-166 (485.43-496.92 m) 
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Box 167-170 (496.92-506.24 m) 

 

 

Box 171-174 (506.24-517.55 m) 
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Box 175-178 (517.55-528.50 m) 

 

 

Box 179-182 (528.50-539.96 m) 
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Box 183-186 (539.96-551.84 m) 

 

 

Box 187-190 (551.84-563.13 m) 
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Box 191-193 (563.13-574.00 EOH) 

 

 

 

28.3. 2007 Geophysical Report 

For the benefit of readers, the Interpretation Report prepared by Matrix GeoTechnologies Ltd. for 
Gifthorse Resources is duplicated in its entirety in Appendix 28.3 in the following pages below. 
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