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1.0 SUMMARY 
A multipurpose 9-hole drilling program was carried out between January and March 2012 on the Martison 

Phosphate Project, located approximately 70 km northeast of Hearst, Ontario.  The purpose of the program was 

to: 1) test the residuum geology to bedrock; 2) conduct borehole geophysical surveys to further refine the 

subsurface geological units, and 3) install well screen and casing for future hydrogeological studies.  The 

program was conducted by AMEC Environment and Infrastructure (AMEC) of Sudbury, Ontario, generally along 

the margin of the main Phosphate deposit (Anomaly A) (See Figure 8-1 for Borehole Locations).  A Foremost 

DR-12 dual rotary and compressed air truck-mounted drill supplied by Davidson Well Drilling Ltd. (Davidson) of 

Wingham, Ontario was used.  This method was preferred, as it has proven to provide superior material recovery 

in challenging hydrogeological conditions.  Overburden/residuum logging and sampling were conducted over 

approximately 3 m lengths (see Appendix B and C for Borehole Logs and Sampling lengths).  Samples were 

sent to ALS Canada Ltd. (ALS) of Timmins, Ontario for element and whole rock analysis.  Gamma ray borehole 

geophysics was conducted on all holes by Lotowater Technical Services Inc. of Paris, Ontario, during 

March 2012.  Given the remote location and ground conditions the program was required to be conducted during 

the winter freeze up.  As such, a winter camp and winter trail construction was required to facilitate this project. 

The information contained in Sections 2.0 to 7.0 has been based on excerpts from the 2008 N.I. 43-101 

Technical Report: Martison Phosphate Project Preliminary Feasibility Study by Spalding et al. 

 

2.0 PROPERTY DESCRIPTION AND LOCATION 
The proposed mine site is located about 70 km northeast of the town of Hearst, Ontario, and 15 km southwest of 

Martison Lake in the James Bay Lowlands.  The project is located in the “South of Ridge Lake” area and 

centered about 50° 18’ 52” N, 83° 24’ 52” W, as shown on Figure 2-1.  
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Figure 2-1: Martison Phosphate Project Location Map (Spalding et al, 2008) 
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The property consists of three (3) mining leases P1201625 (granted in September 2002), 108638 (Clm 477) and 

108639 (Clm 478) (both granted May 1, 2011) and 19 unpatented contiguous mineral claims, totalling 250 units, 

which together comprise approximately 8,256 hectares.  The mineral lease and all claims are located within the 

“South of Ridge Lake” area, Porcupine Mining Division, Cochrane Land Titles & Registry Division, Province of 

Ontario, as shown on Claim Map G-1716 on record at the Provincial Recording Office, Sudbury, Ontario.  The 

claims are registered in the name of PhosCan Chemical Corporation (PhosCan) and Baltic Resources Inc. 

(Baltic).  Each company owns title to 50 per cent of such lease and claims.  PhosCan owns all of the issued and 

outstanding shares of Baltic, such that it owns, directly or indirectly, 100 per cent of the Martison Phosphate 

Project.  A complete claim listing is presented in Table 2-1 and depicted on Figure 2-2.  

 
Table 2-1: Martison Phosphate Project Claim Status (5/23/2012) 

 

 

Within the mining lease, up to 10 per cent of the surface rights are withheld for future public transportation 

routes.  Also withheld are unspecified areas for the future development of hydropower infrastructure, power 

transmission, and hydrocarbon pipeline corridors, as well as free use and passage upon all navigable waterways 

including access.  
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The mineral claims withhold surface rights up to 122 m around all lakes and rivers, including land under water, 

as well as reserving all sand, gravel, and peat deposits.  

 

Figure 2-2: Martison Phosphate Project Claim Location Map 
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The properties controlled by PhosCan and its subsidiary, Baltic, are subject to certain royalty payments.  These 
royalties are to be paid to Donald D. McKinnon of Timmins Ontario, his heirs and permitted assigns.  A Net Sales 
Returns (NSR) royalty of 1 per cent of net sales returns on phosphate concentrate is in place as well as a 
Production royalty which varies with the price of phosphoric acid and is payable on each tonne of phosphate 
concentrate produced.  Prior to the commencement of commercial production, PhosCan may elect to acquire the 
1 per cent NSR royalty for a payment of CAD $ 3,000,000.  Further, a NSR for Special Products of 2 per cent of 
all special products sold is in place.  “Special products” does not include any “ores” sold on the basis of their 
phosphate content, phosphate concentrate, any and all products manufactured downstream of the phosphate 
beneficiation plant, or any aggregate used for the purposes of the Martison Phosphate Project.  

The Martison Phosphate Project property is located on lands which a First Nation asserts are its traditional lands 
and in respect of which the First Nation asserts it holds constitutionally protected rights.  PhosCan expects to 
enter into an agreement with the First Nation regarding exploration and development of the Martison Phosphate 
Project.  

 

3.0 ACCESSIBILITY, CLIMATE, LOCAL RESOURCES, 
INFRASTRUCTURE AND PHYSIOGRAPHY 

There are two preliminarily identified access roads to the mine site area.  One, identified as Bannerman 
Township Road, has been examined in past project studies.  The total length of this access between Hearst and 
the deposit is 90 km comprised of 8 km on Highway 11, 38 km on the Bannerman Township Road, and 44 km of 
“path” which is used for winter access to the deposit.   

The second access route, which has been the main access to the deposit during past exploration programs, is 
Fushimi Lake Road.  This access route has been extended and upgraded by the timber industry in recent years.  
The total length of this route from Hearst to the Martison deposit is about 112 km comprised of 26 km on 
Highway 11, 48 km on Fushimi Lake Road, and 38 km of “path” which could be used for winter access to the 
deposit.  Please see Figure 4.1 for road locations. 

The terrain at the deposit consists of spruce forest, wet muskeg, and numerous small lakes and rivers.  The 
maximum reported depth for the lakes in the area is 4 m.  Local relief is minimal with variations of only a few 
metres, making the ground very poorly drained, alternating between wet and drier.  The maximum relief over the 
deposit itself is reported to be 1.4 m.  These conditions currently limit access to the site for field activities to only 
the winter season.  This necessitates the use of local construction contractors to maintain winter roads.  The 
Martison deposit is located astride a major drainage divide with generally the western portion draining into the 
Albany River System and the eastern portion draining into the Moose River System.  

The weather in the project area is typical of a mid-continental climate with cold winters and short warm summers.  
Temperatures vary dramatically over short time intervals.  The region experiences five months of often very cold 
winter and four months of warm summer.  

The nearest national weather station with a long period of data is located at Kapuskasing about 125 km SE of 
the Martison Phosphate Project site.  The period of record is from 1971 through 2000.  At that location the 
average annual temperature is 0.8° C ranging from an average daily temperature of -18.7° C in January to 
17.2° C in July.  The average annual rainfall is 83.2 cm with the most occurring in July and the least in February.  
The average annual wind velocity is 12.6 km/h from the SW.  Sea level atmospheric pressure averages 
101.6 kPa.  
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Medical and emergency facilities are available at Hearst which has hospital facilities and is about one-half hour 

away by helicopter.   

Local socio-economic resources are generally limited due to the paucity of population in the region.  Basic food, 

lumber, exploration supplies, fuel, etc. can be purchased in Hearst, while other more technical supplies can be 

obtained in Timmins, Ontario (a long-established mining center).  The residents of Hearst are favourably 

committed to the responsible development of the natural resources of the region and are eager for new 

employment opportunities.  In the last several years, the First Nation peoples have expressed a keen interest in 

developing the Martison Phosphate Project.  

The Martison Phosphate Project is located approximately 70 km by air from Hearst, and is in close proximity to 

rail, power, highway and other industrial infrastructure.  It is believed, pending further study, that sufficient water 

is available nearby the site for anticipated mining and industrial use. 

 

4.0 HISTORY 

Carbonatite complexes occur in several parts of northern Ontario and some of them have been explored for 

minerals for many years.  The Martison Carbonatite Complex was located by an airborne 

magnetic-electromagnetic survey in 1965.  In 1965, ground surveys indicated a conductive zone about 500 m 

long with a coincident magnetic anomaly.  This work, along with a hole drilled in the anomaly, was conducted by 

a consortium that included Falconbridge Nickel Mines, Uranium Ridge Mines Limited, and Matachewan 

Consolidated Mines Limited.  

The Martison Carbonatite Complex was originally and incorrectly referred to as the Martison Lake Carbonatite 

Complex.  Martison Lake is located 15 km NE of the carbonatite complex.  The Martison Carbonatite Complex is 

named after N.W. Martison, a Shell Canada Resources Limited (Shell Canada) geologist, who explored the area 

for petroleum in 1946.  

In 1967, the large northern magnetic anomaly (Anomaly A) was covered by 98 claims staked by an unknown 

party, probably Goldray Mines Ltd.  An airborne magnetometer survey was performed and the resulting anomaly 

was recommended for testing by drilling.  This work was never performed and the claims were allowed to lapse.  

The aeromagnetic surveys were completed by the Ontario Geological Survey and Geological Survey of Canada.  

The existence of the Martison Carbonatite Complex was first formally interpreted in 1970 by the Ontario 

Department of Mines and Northern Affairs partly on the basis of the 1965 drill hole.  

In 1980, Shell Canada staked 222 mining claims in a single contiguous block over the interpreted Martison 

Carbonatite Complex.  In order to more precisely map the complex, which is completely buried by overburden 

and contains no rock outcrops, an airborne geophysical survey was completed in February 1981.  In March and 

April of 1981, five drill holes were completed and were centered on Anomaly A (three) and Anomaly B (two).  

Based on the interpreted results from this work, a large field campaign was planned for the 1982 winter season.  

An additional 124 contiguous claims were staked in 1981 by Shell Canada.  In late 1981, seismic and DC 

resistivity test surveys were completed on Anomaly A (between hole 81-03 and 81-04) to evaluate the methods 

for determining the thickness of the residuum.  The tests were successful in outlining the carbonatite but 

unsuccessful in determining residuum thickness.  
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In February 1982, Shell Canada made the decision to sell the Martison property to Eastern Petroleum 

Corporation and Camchib Mines Incorporated (Camchib) with Camchib being the operator for the joint-venture.  

However, pending the completion of the sale, the field program was conducted under the direction of Shell 

Canada.  The program consisted of 38 drill holes (1 re-drill) completed between January 19 and April 5 using 

hole-spacings of 200 to 400 m.  A total of 32 holes were completed using reverse-circulation methods and 6 

using sonic drilling techniques.  Lakefield Research of Canada Limited conducted beneficiation tests for the 

production of phosphate and niobium concentrates using sonic core from holes 82-32, 82-34, and 82-36.   

The divestiture of the Martison property by Shell Canada was completed in December 1982.  The 1983 field 

program, under the direction of Camchib, began on February 9 and drilling operations were complete by March 

29.  A total of 29 drill holes were completed using a mixture of sonic drilling techniques and reverse-circulation 

techniques, where drilling conditions dictated.  The sonic drilling methods permitted the collection of core for use 

in lithologic descriptions and beneficiation testing.  Additionally, geological, geochemical, geophysical, and 

geotechnical studies were completed in 1983.  During 1983, comprehensive beneficiation batch and 

closed-cycle bench tests for phosphate and niobium concentrate production and additional residuum 

microscopic studies were completed.  

In January 1984, Kilborn Limited completed a “Preliminary Capital and Operating Cost Estimate for an Open-Pit 

Mine/Mill Complex” at the Martison deposit.  This work was completed for Camchib.  

From January 13 through March 29, 1984, a total of 37 drill holes were completed (including four re-drills) by two 

drilling contractors.  Of this total, 15 holes were completed using a combination of a standard diamond-drill 

penetrating through the glacial till and Cretaceous sediments using a tri-cone bit and NQ coring through the 

residuum.  Sonic drilling techniques were used to recover core from 17 holes.  Five holes were completed using 

reverse-circulation methods.  Unfortunately, the program generally called for drilling to a predetermined depth of 

76.2 m, regardless of the geology, and 22 of the drill holes were “stopped” in the residuum of economic interest 

for this reason.  Additionally, drilling problems and/or equipment capacities forced the stoppage of another three 

holes in the residuum.  During the drilling program, a test was completed comparing drill cuttings recovered from 

the circulating medium with the chemical analyses of the core recovered over the same interval.  This test 

indicated that the cutting’s analyses and the core analyses compared favourably, in general.  In another program 

task, two 48-inch diameter (122 cm) churn-drill holes were attempted to collect 110 “tons” of bulk residuum 

sample for beneficiation pilot-plant studies at Lakefield Research (Lakefield).  This location was selected beside 

the drill hole 83-60 and groundwater problems/program design forced the abandonment of one hole and 

completion of the other hole “early”.  A total of 65 tonnes were sent to Lakefield.  

During June to July 1984, a sample of concentrate from Lakefield’s work was evaluated at the International 

Fertilizer Development Center in Muscle Shoals, Alabama.  The study tested the viability of producing 

phosphoric acid from the Martison concentrate by acidulation with sulphuric acid.  

During the period from 1985 to 1987, no further fieldwork was completed on the property.  Camchib continued to 

study the merits of various production plans, but was unable to conclude that it could penetrate the fertilizer 

market without a partner already engaged in the business.  Thus, in 1987, Camchib formed a partnership with 

Sherritt Gordon Limited whereby Camchib contributed the Martison property and Sherritt the Kapuskasing 

deposit to a new entity in which each company held 50 per cent.  
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In 1987, under contract to the Ontario Ministry of Northern Development and Mines, Jacobs Engineering and 

Blue, Johnson & Associates completed a summary evaluation of the prospects for development of the 

weathered carbonatite phosphate deposits in Ontario.  Although the detailed study included both the 

Kapuskasing and Martison deposits, the study recommended that the Kapuskasing deposit be advanced.  This 

was primarily due to the development stages of both deposits which favoured the Kapuskasing deposit.  

In 1989, Camchib sold its 50 per cent interest in Kapuskasing and Martison to Newphos Ltd., a wholly owned 

subsidiary of Central Capital Corporation (CCC).  Work began in earnest on the Kapuskasing deposit following 

the sale.  Due to the pre-occupation with Kapuskasing, interest in the Martison deposit diminished.  

During 1993, Sherritt allowed the Martison claim block to expire through lack of timely filing of assessment work.  

In the same year, McKinnon Prospecting of Timmins, Ontario established a new claim block covering the 

Martison Carbonatite Complex.  

In early 1997, J.H. Reedman & Associates Ltd. completed a computer model and an “open-pit resource” 

estimate for a mining period of 10 years.  This work was completed for McKinnon Prospecting. 

Also in early 1997, MCK Mining Corporation (MCK), formerly named Hendricks Minerals Canada Limited, was 

reorganized to more aggressively pursue advanced mining projects.  MCK entered an agreement with Baltic 

whereby each would earn 50 per cent in the Martison property from Donald McKinnon, principal and owner of 

McKinnon Prospecting, by completing work and issuing shares pursuant to an option and joint venture 

agreement.  After having met all of the requirements under the option agreement, both MCK and Baltic have 

since earned their respective 50 per cent ownership interest in Martison.  Both parties have signed the Martison 

Joint Venture Agreement which governs their relationships with respect to Martison and provides for production 

royalties to McKinnon.  

Also, in 1997, MCK engaged MRDI to re-evaluate the previously collected data and to complete a Scoping Study 

for the Martison property.  The Scoping Study evaluated the geology, constructed a computer resource model, 

presented a “reserves” statement, and completed a project level estimate of capital and operating costs for the 

development and operation of a mine and beneficiation plant at the Martison property.  The final report was 

issued in May 1998.   

Using several contractors in 1997, MCK and Baltic examined fertilizer markets, regional sulphuric acid 

production and forecasts, regional freight rates, fertilizer manufacturing plant capital and operating costs, and 

alternative financing and tax handling schemes.   

In January 1998, a brief field program by MCK evaluated the use of lake sediment samples as a carbonatite 

exploration tool.  Although the lake sediment samples were collected and analysed, the program was never 

completed to the point where definitive conclusions were published.  In late 1998, an agreement was reached 

between MCK/Baltic and Cargill Fertilizer, Inc. (Cargill) whereby Cargill would “purchase” six (6) of the 13 drill 

holes scheduled for drilling in January 1999.  Cargill would use the data generated from beneficiation tests on 

these six holes, as well as other MCK/Baltic data to complete its own evaluation of this deposit.  

From February 22 through March 27, 1999, a total of 14 drill holes (including 1 re-drill) were completed under the 

field supervision of MCK.  All holes were continuously cored from the surface to total depth using triple-tube HQ 

coring technology.  The locations of the holes were along the previously defined “economic axis” of Anomaly A 

and provided some infill drilling, as well as corroboration of earlier work.  Cargill’s report issued in October 1999 
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indicated a favourable result and held out the possibility of a simplified beneficiation process flowsheet, as 

compared to earlier work.  The report also generally confirmed earlier MCK resource estimates and 

recommended a slurry pipeline for concentrate transport to a rail siding at Hearst for drying and load-out prior to 

transport.  

Also, in 1999, an aeromagnetic survey was conducted over the Martison Carbonatite Complex.  

From February 17 through April 3, 2001, a total of 12 drill holes (1 re-drill) were completed on Anomaly B of the 

Martison Carbonatite Deposit.  This was the first drilling program on this Anomaly since the very first holes were 

drilled at Martison in 1981.  All holes were continuously cored from the surface to total depth using triple-tube HQ 

coring technology.  The drilling centers on this Anomaly remain at about 200 m.  Initial interpretations of this 

program show geologic conditions and analytical results similar to Anomaly A.  

In February 2002, a revised block model and resource re-estimate were completed and reported.  This block 

model and resource estimate include the first use of re-interpreted lithologic units from all previous drilling 

campaigns and the establishment of the nomenclature used for the 2007 Preliminary Feasibility Study.  This 

re-estimate of resources is discussed further in Section 6.2.  

From March 18 through April 2, 2002, a total of six (6) drill holes were completed on the NW fringes of 

Anomaly A.  All holes were continuously cored from the surface to total depth using triple-tube HQ coring 

technology.  The objectives of this program were to test the residuum in this sparsely drilled area and to examine 

the rare-earth elements and niobium-rich Cretaceous sediments in this location.  A re-computation of resources 

issued in November 2002 includes the results of this program and highlights the significant tonnage of niobium-

rich material in the NW sector of Anomaly A and in the Cretaceous sediments.  This re-estimate of resources is 

discussed further in Section 6.2.  

In June 2002, Falconbridge Limited formed an alliance with MCK and Baltic for promoting the development of 

Martison.  Falconbridge’s interest was solely in the supply of sulphuric acid to the project from its smelters in the 

Timmins and Sudbury areas.  

In January 2006, MCK reorganized its Board of Directors to facilitate the development of the company and of the 

Project.  

In July 2006, MCK changed its name to PhosCan.  

In October 2006, PhosCan announced the initiation of a PFS for the Project.  This study was completed in 

May 2008 and the results are summarized and presented in the 2008 N.I. 43-101 Technical Report: Martison 

Phosphate Project Preliminary Feasibility Study by Spalding et al.  

In March 2008, PhosCan acquired all of the issued shares of Baltic, such that PhosCan now owns, directly and 

indirectly, 100 per cent of the Martison Phosphate Project.  

From January through April 2008, PhosCan conducted a major field campaign to collect a bulk sample, to gather 

geotechnical information, to complete hydrological tests, and to begin the preparation of topographic maps of the 

Martison Carbonatite Complex.  Analysis of the collected data is continuing and will be reported as the 

evaluation tasks are completed.  Over 42 tonnes of residuum material were collected from seven sites and 

shipped to Jacobs Engineering in Lakeland, Florida for beneficiation-process analysis and pilot-scale 

beneficiation testing.  
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5.0 GEOLOGICAL SETTING AND MINERALIZATION 

The Martison Carbonatite Complex (Martison Phosphate Project) is situated in the large expanse of “low ground” 

southwest of Hudson Bay.  The property encloses a very gently rolling terrain dominated by muskeg and black 

spruce swamp.  There are no exposures of the carbonatite or its enclosing wall rocks and all geological data 

result from drilling information and interpretations of geophysical surveys.  Most carbonatites in Ontario are of 

Precambrian age and belong to two (2) age groupings: 1,800 to 1,900 Ma (Paleo-proterozoic) and 1,000 to 

1,100 Ma (Meso-Proterozoic).  It is currently not established in which grouping the Martison Complex belongs, if 

either.  

The Martison Carbonatite Complex lies about 150 km west of the Kapuskasing Structural Zone which hosts 

numerous alkalic-carbonatite complexes.  The Complex also lies 60 km east of a set of circular aeromagnetic 

anomalies underlying Paleozoic strata and once interpreted to be carbonatite intrusions.  The Martison Complex 

is too far west to be associated with the Kapuskasing Structural Zone manifestations and current interpretations 

indicate that the circular anomalies to the west are the result of a different type of magmatic event.  Examination 

of other geological data suggests that the Martison Carbonatite Complex lies along the NE extension of the 

Garden River fault zone, the western end of which is one of the bounding faults for the NW corner of the Lake 

Superior basin of Neo-Proterozoic age.  The alkalic-carbonatite magmatism lying along the Trans-Superior 

Tectonic Zone, which bisects the Lake Superior Basin, is dominated by Proterozoic age events.  It may 

ultimately be established that the Martison Carbonatite Complex belongs to this Neo-Proterozoic age grouping.  

Differential weathering of the Martison Carbonatite Complex has resulted in an irregular surface of carbonatite 

the depth of which varies greatly over short distances.  Depressions in this carbonatite surface are filled with the 

weathered carbonatite residuum that represents the bulk of the phosphatic material of economic interest.  

The lithology of the deposit is characterized by three main lithologic units, which overlie three separate, but 

related, carbonatite intrusions over an area of about 56 square km (km2).  These intrusions are identified as: 

Anomaly A, which covers approximately 12.5 km2; Anomaly B, located about five km to the SE and covers about 

4 km2; and Anomaly C located about three km to the ESE of Anomaly A, and covers about 2 km2.  

The surficial material in the project area, overlying the ubiquitous glacial till, is a muskeg deposit varying in 

thickness from 0.5 to about 4 m and averaging about 2 m.  

Within Anomaly A, the overburden is divided into two main sub-units: glacial till and Cretaceous sediments.  The 

glacial till material ranges from coarse gravel size sediment to clay and is competent in a dry condition.  The 

thickness of the glacial till ranges from 30 to 82 m in thickness and averages about 47 m.  The Cretaceous 

sediments range in thickness from “absent” to 135 m in thickness.  The lithologies of the sediments range from 

lignitic peat to highly weathered lateritic material.  

Within Anomaly A, the residuum material has been sub-divided into two main units based on lithology: Unit 2A, 

which is unconsolidated (0.0 to 58.5 m thick); and Unit 2B, which is consolidated (re-cemented) residuum 

material (0.0 to 91.6 m thick).  A third and minor type of material, partially weathered carbonatite, occurs as 

“lenses” within the residuum.  

Within Anomaly A, forming the base of the lithology of economic interest, is the carbonatite.  The carbonatite is a 

massive, white, medium to coarse grained rock, composed mainly of calcite and dolomite with a wide range of 

other minerals characteristic of carbonatite assemblages.  
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In the late 1990s, with the advent of computer modelling and statistical analyses at Martison, every previous drill 

hole geology log was re-interpreted and the lithographic column was assigned number identifiers (“Litho Unit ID”) 

for use with this technology.  The use of the Litho Unit codes and correlations was validated, in general, in the 

drilling programs in 1999, 2001 and 2002.  Each of the above Litho Units is further subdivided based on lithologic 

and petrographic variations.  These sub-units are not germane to either past or current work and still need to be 

validated for future use.  Most likely, the sub-unit designations will play a role in quality control for the proposed 

mining operations.  

 

6.0 DEPOSIT TYPES 

Due to the nature of the deposit and nature of the exploration and development programs at the Martison 

Phosphate Project, extremely few samples of the carbonatite plug exist and have been examined.  Almost all 

mineralogy studies have been focused on the residuum and the components for the various flow streams 

resulting from beneficiation study programs.  

All drill holes that have intersected “bedrock” at the Martison Phosphate Project have recovered material that can 

be interpreted as being the product of the weathering of sovite or silicocarbonatite rocks.  Mineralogical studies 

and whole rock analyses of this material are extremely limited and only one sample has been interpreted as 

showing no evidence of weathering.  Minerals identified in the least weathered (“freshest”) sovite material are 

phlogopite, magnetite, apatite, and pyrochlore, all associated with a carbonate matrix.  Mineralogical studies 

have been completed by a large number of investigators and all studies should be considered preliminary.  The 

number of minerals present in the weathered carbonatite probably greatly exceeds the number reported in these 

studies.  

As indicated elsewhere in this report, most detailed studies at the Martison Phosphate Project have been 

completed on material that occurs above the bedrock of the complex.  

Heavy minerals identified in the glacial till overlying the Martison Carbonatite Complex include epidote, 

pyroxene, almandite garnet, hematite, pyrite, sphene, and hornblende, all of which are interpreted as being 

derived from Archean granites and gneisses located northeast of the complex.  Apatite, siderite, ilmenite, 

pyrochlore, and sphene are all intuited to be derived from the local carbonatite.  

Limited mineralogy studies have been completed with samples identified as deriving from the Cretaceous 

sediments which occur between the glacial till and residuum.  Interest was shown in this material and was the 

focus of the 2002 field campaign on Anomaly A.  However, no reports of studies of this material were reviewed 

specifically for this Assessment Work Report.  The chief minerals of economic interest in the sediments are 

pyrochlore and its daughter weathering products.  

The minerals of the residuum fall into three classifications: primary, secondary and detrital.  The chief primary 

minerals are apatite, magnetite, pyrochlore, calcite, dolomite, barite, columbite, and occasional quartz.  The 

secondary minerals are the result of the breakdown of the primary minerals, replacements of the primary 

minerals, or re-deposition of elements after dissolution of the primary minerals.  Chief secondary minerals 

include francolite, calcite, dolomite, ankerite, siderite, limonite, goethite, hematite, ilmenite, phlogopite, pyrite, 

and pyrochlore.  The detrital minerals include clay (tentatively identified as kaolin and crandallite), feldspars, and 

quartz.  
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Recent XRD analyses from phosphate concentrate derived from the 1999 and 2002 sample material show the 

following minerals to be present: fluorapatite, crandallite, magnetite, goethite, hematite, ilmenite, chlorite, 

carbonates, limonite, pyrochlore, anatase, pyrite, mica, quartz, feldspar, and garnet.  

Based on work in progress, the phosphate concentrate derived from Litho Unit 2A contains the following mineral 

quantities:  

 25% to 75% - fluorapatite;  

 5% to 25% - crandallite, magnetite, goethite, chlorite;  

 1% to 5% - hematite, carbonates, limonite, mica, quartz, feldspar;  

 identified – ilmenite, pyrochlore, anatase, pyrite, and garnet.   

The phosphate concentrate derived from Litho Unit 2B contains the following mineral quantities:  

 25% to 75% - fluorapatite;  

 5% to 25% - crandallite, magnetite, chlorite;  

 1% to 5% - goethite, hematite, carbonates, limonite, mica, quartz, feldspar;  

 identified – ilmenite, pyrochlore, anatase, hornblende and garnet.  

As currently defined by past drilling campaigns, the phosphatic residuum of Anomaly A (Litho Units 2A and 2B) 

strikes about N 30° W and is without a definable dip.  The currently defined strike length is about 1,700 m with a 

width varying between 300 and 600 m.  As postulated above, the NE and SW edges of this zone are sharp due 

to the affects of possible faults and the resulting intensive weathering of the carbonatite in this fractured zone.  At 

this time, the area of thickest residuum is open to the NW and to the SE, as well as at depth in the central area.  

As stated elsewhere in this report, virtually nothing is known of the primary carbonatite and surrounding country 

rock into which the carbonatite plug was intruded. 

 

7.0 PREVIOUS EXPLORATION 
The Martison Carbonatite Complex was located by a Canada-wide airborne magnetic-electromagnetic survey in 

1965.  In 1965, ground surveys at Martison indicated a conductive zone about 500 m long with a coincident 

magnetic anomaly.  This work, along with a hole drilled in the anomaly, was conducted by a consortium that 

included Falconbridge Nickel Mines, Uranium Ridge Mines Limited, and Matachewan Consolidated Mines 

Limited.  

In 1967, the large northern magnetic anomaly (Anomaly A) was covered by 98 claims staked by an unknown 

party, probably Goldray Mines Ltd.  An airborne magnetometer survey was performed and the resulting anomaly 

was recommended for testing by drilling.  This work was never performed and the claims were allowed to lapse.  

The aeromagnetic surveys were completed by the Ontario Geological Survey and Geological Survey of Canada.  

The existence of the Martison Carbonatite Complex was first formally interpreted in 1970 by the Ontario 

Department of Mines and Northern Affairs partly on the basis of the 1965 drill hole.  
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Between April 1980 and June 1981, Shell Canada staked 222 mining claims in a single contiguous block over 

the interpreted Martison Carbonatite Complex.  In order to more precisely map the complex, which is completely 

buried by glacial till and contains no rock outcrops, an airborne geophysical survey was completed in February 

1981.  In March and April of 1981, five drill holes were completed and were centered on Anomaly A (three) and 

Anomaly B (two).  

In late 1981, seismic and DC resistivity test surveys were completed on Anomaly A (between holes 81-03 and 

81-04) to evaluate the methods for determining the thickness of the residuum.  The tests were successful in 

outlining the carbonatite but unsuccessful in determining residuum thickness.  

Additional drilling programs focusing on Anomaly A were conducted during the winter seasons of 1982, 1983, 

1984, 1999, 2001, 2002, 2008, and 2012.  

In 1999, a low-altitude aeromagnetic survey was conducted over the Martison Carbonatite Complex on behalf of 

the Martison Joint Venture.  

 

8.0 CURRENT EXPLORATION DRILLING 
Two drilling programs ran concurrently during the 2012 Winter season.  One utilized sonic coring methods within 

the aforementioned Anomaly A, while the other (the purpose of this report) focused on the more 

hydrogeologically challenging perimeter of Anomaly A. 

Between January and March 2012, 6 - 6” and 3 - 10” Reverse Circulation (RC) holes were drilled vertically to 

various depths at various locations generally along the margin of the known deposit (Anomaly A).  The program 

purpose was multi-fold in 1) exploring the boundary geology of the deposit, 2) conducting downhole geophysics, 

and 3) installing groundwater monitoring and pumping wells for future studies.  For the purposes of this report we 

will only focus on purposes 1 and 2.  Davidson Well Drilling of Wingham, Ontario was subcontracted to complete 

the drilling program.  A Foremost DR-12 dual rotary and compressed air truck-mounted drill was used.  This 

method was preferred, as it has proved to provide superior material recovery in challenging hydrogeological 

conditions.  The completion depths of all holes were determined in the field based on the observed stratigraphy 

and hydrogeological condition.  Continuous overburden soil cutting samples (including residuum) were collected 

with the use of the diverter head for the total depth of the hole.  Observations were made on geological material, 

texture, colour, reaction to a solution of 10% v/v Hydrochloric Acid (HCl) and the amount of water produced by 

the strata in each interval.  All samples were submitted to ALS Assay Labs at their Timmins facility for element 

and whole rock analysis.  See Figure 8-1 for borehole locations relative to claims and Table 8-1 for a list of hole 

locations and depths. 
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Figure 8-1: 2012 Borehole Locations Martison Phosphate Project 
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Table 8-1: 2012 Borehole Location and Depth at Martison Phosphate Project 

 

Note: TW-12-03 was abandoned and replaced in close proximity withTW-12-03A. All Assays, Sections and Logs refer to hole TW-12-03A  

 

9.0 SAMPLE PREPARATION, ANALYSES, AND SECURITY 
Davidson Well Drilling Limited (Davidson) of Wingham, Ontario was subcontracted to complete the well drilling 

program.  A Foremost DR-12 dual rotary and compressed air truck mounted drill was used.  Foremost dual 

rotary drills have two rotary drives: one for advancing an outer steel casing through unconsolidated material; and 

one for advancing a drill bit out the base of the casing.  Drill cuttings of the geologic material are returned to 

surface by forcing compressed air down through the inside of the drill rods.  The pressure created by the 

injection of air at the drill bit, forces geologic material and formation water back to surface in the space between 

the drill rod and the steel casing or open hole. Once on surface, the geologic material and formation water 

captured and feed through cyclone diverter head to separate the formation water and samples. Some fine 

material is lost in this process along with the drill water. Samples of the geologic material are collected in pails 

from the discharge from the diverter head.  The pails were exchanged as the drill bit advanced in 1.5 m intervals, 

and their contents decanted of excess water and placed into labelled pairs of sample bags.  One bag of each 

pair was given to PhosCan for further assay analysis while the other (twinned) sample bag was utilized for 

observations on geological material, texture, colour, reaction to a solution of 10% v/v Hydrochloric Acid (HCl) 

and the amount of water produced by the strata in each interval.  The completion depths of all wells were 

determined in the field by both field staff and the project hydrogeologist based on the observed stratigraphy and 

hydrogeological condition.  

The representativeness of the samples is controlled by advancing the outer steel casing at the same time as the 

drill bit, such that the steel casing prevents the collapse of formation material and water into the hole from 

intervals above the drill bit.  The steel casing can be readily advanced at the same rate as the drill bit in the 

overburden materials allowing for a high degree of control of the sampled material.  High water producing zones 

can also be cut off by the advancing casing, allowing deeper samples to be collected without from higher 

producing washing down the samples. The steel casing cannot be advanced through competent bedrock.  When 

bedrock is reached, the steel casing is rotated into the top of the rock until it forms a seal on the bedrock.  For 

bedrock intervals, the competent bedrock does not collapse and the hole remains as an open interval, allowing 
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for sampling of the materials created by the drilling interval only. Where present, water from higher water 

producing zones in the bedrock will continue to be discharged to surface during sampling and, in extreme cases, 

can overwhelm the air compressor capacity on surface and prevent the return of samples.  This occurred in 

TW2, TW4 and TW5 at the base of the holes. Other holes were terminated when a sufficient depth into the 

bedrock was reached 

The duplicate samples given to PhosCan were rebagged and tagged with a single identifying sample ticket with 

each individual bag secured with a cable tie.  A duplicate of the sample ticket was retained in the sample book 

for reference. The individual sample bags were collected in batches (typically by borehole) and placed in a larger 

“rice bag” which was also secured with a strong cable tie.  The samples were then crated and shipped to ALS 

Laboratories in Timmins via Manitoulin Transport. 

A total of 117 samples from this field campaign were submitted to ALS.  Five samples were used as QA/QC 

samples (2 Blanks, 3 Standards) spread over the various holes (see Table 9.1).  No discrepancies were 

observed with the results. The remaining samples are from 112 intervals and were analysed for La, Ce, Nb, and 

other minor elements by mass spectral ICP methods and reported as ppm.  P2O5, TiO2, Fe2O3, and other 

metals were analysed by atomic emission spectral ICP methods and reported as oxide percents.  Fusion XRF 

was utilized for determining Nb ore grade and reported as a per cent (see Appendix C for assay results by depth 

and lithology).  The signed certificates of analysis can be found in Appendix A. 

 
Table 9-1: QA/QC Type and Location 

 

 

10.0 DISCUSSION AND RECOMMENDATIONS 
The drilling program was successful in as much as the project objectives were accomplished.  There was good 

sample recovery via this drilling method with borehole logs produced and subsequent whole rock and element 

analyses (please see Appendices A, B, and C).  Borehole geophysics (gamma) was completed in all holes and 

displayed on the borehole logs relative to the Lithology (please see Appendix B).  Casing and screen were 

installed in all holes for future hydrogeological testing.  The residuum thickness with Length Weighted P2O5 % 

and Nb % results are displayed in Table 10-1 and Figure 10-1.   
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Table 10-1: 2012 Martison Phosphate Project Drill Program: Residuum Thickness and Assay Results 

 

 

The downhole geophysical responses are coincident with the residuum intersections.  Higher gamma responses 

visually appear to show a reasonable correlation to higher P2O5 grades.   

The results of the 2012 Reverse Circulation exploration program should be integrated into the larger historical 

database to better define the limits of the deposit. This compilation could then be used to better plan future 

exploration programs.  The results of the geophysical data should be further investigated to ascertain the 

relationship between P2O5 and Gamma response. 
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Figure 10-1: 2012 Martison Phosphate Project Borehole Residuum Thickness with Length Weighted Assay Data 
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APPENDIX A  
Certificate of Assays 
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APPENDIX B  
Record of Boreholes 
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APPENDIX C  
Borehole Logs of Geology and Assay Data 
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