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Terms – Definitions 
CONFEA Conselho Federal de Engenharia, Arquitetura e Agronomia, Brazil’s federally 

legislated governing body for Engineers (including Geologists), Architects and 

Agronomists. CREA is the state based arm of CONFEA 

CREA-RO Conselho Regional de Engenharia, Arquitetura e Agronomia do Rondonia 

DNPM 

Garimpeiro 

Brazilian Department of Mineral Production 

Prospector, artisan miner 

Guia 

 

Small mining license – Allows an initial 6,000 tonnes of material to be removed 

for testing purposes. 

Lavra Mining License or Concession 

Process 

Rio Madeira 

 

Eletroligas 

Claim 

Rio Madeira Comércio Importação e Exportação de Minérios Ltda, manganese 

cobble production in Rondonia 

Eletroligas Ltda, manganese cobble production in Rondonia, ferromanganese and 

silicomanganese production in Bahia, Brazil 

Summary 
This report is an update to the same report first released on November 19, 2012. Results from 

additional pitting, seven days of mechanical trenching and a revised inferred resource estimate 

have been added to this updated report. 

During October / November 2012, 30 days were spent on Cancana’s manganese claims in 

Rondonia, Brazil. The author reviewed the land position, their showings and their exploration 

programs potential for additional resources. During November / December, a mechanical 

trenching program was carried out to further evaluate the 241NC showing. The areal extent has 

expanded to 4.4 ha containing an inferred resource of 35,000 tonnes of mineralization with an 

average grade of 54% Mn. 

Twelve samples were collected and brought to Canada for assay. The samples ranged from 

46.23% Mn to 60.4% Mn with the averaged value being 53.7% Mn.  
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Cancana has a large land position (37,965.49 ha) in very prospective terrain. Very little 

exploration has been performed to date. Cancana needs to initiate regional exploration programs 

aimed at identifying manganese occurrences with follow up leading to resource and reserve 

calculations. 

Introduction and Terms of Reference 
Located within the Brazilian State of Rondônia, Proterozoic aged granitic plutons underlay 

several high-grade manganese occurrences. The mineralization occurs as close packed, rounded 

to angular clasts of Pyrolusite / Manganite within a saprolitic soil. The clasts range in size from 

sand particles to boulders greater than 1m on a side. This form is currently in production by Rio 

Madeira and Eletroligas, two companies operating in the area.  

Exploration for manganese has been sporadically performed in this region. I have been involved 

with exploring for, documenting, and overseeing limited evaluation of these prospects since 

2008.  

Cancana Resources Corp’s wholly owned Brazilian Subsidiary M.L.B. de Nogueira Mineração  

(MLB Nogueira.) holds title to 6 claims totaling 37,965.49 hectares. M.L.B. has identified five 

showings to date on one claim, 886241/2009 Process.  

Terms of Reference 

The author was engaged by Cancana Resources Corp. to review the manganese showings held by 

M.L.B. and to develop an inferred resource calculation on one area of previous work. A 

secondary task was to initiate an exploration program on their green field claims.  

Included in this review was the independent sampling for assay by the author of the manganese 

showings. The samples were shipped to Loring Laboratories (Alberta) Ltd. and SGS Lakefield in 

Ontario for processing. 

Reliance on Other Experts 
To the best of the author’s knowledge and belief, Cancana Resources Corp. has fully cooperated 

in providing access to all properties, facilities and databases as requested during preparation of 
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this report. The author has relied upon data and reports provided by Cancana, as well as upon 

information available from the Brazilian Department of Mineral Production (DNPM) regarding 

property titles, land tenure requirements and environmental and operating licenses. The author 

has not independently verified title to the claims described herein, but has relied upon legal 

opinions provided to Cancana by their legal counsel in Rio de Janeiro. 

Property Description and Location 
Cancana’s wholly owned Brazilian Subsidiary M.L.B. de Nogueira Mineração  (M.L.B.) holds 

title to 6 claims totaling 37,965.49 hectares. These are located on the government issued 

1:100,000 scale map sheets known as Serra Azul, MI 1747 and Primavera, MI 1804. The 

properties are centred near S11.5250 and W060.750 This is approximately 30 km east of Espigao 

D’Oeste, Rondônia. Access is by all weather, municipal dirt roads leading from Espigao 

D’Oeste. 
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Figure 1: Location Map 
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Figure 2: Location of Cancana's Claims 
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886298/2012, 886248/2012) are located East of Espigao D’Oeste. Three of the six claims are 

authorized for exploration activities. The three newest claims 886298/2012, 886248/2012 and 
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Claim Number Number Year Area_ha Status 
886017/2013 886017 2013 7230.4 REQUERIMENTO DE PESQUISA 
886074/2011 886074 2011 9920.63 AUTORIZA«√O DE PESQUISA 
886241/2011 886241 2011 5417.35 AUTORIZA«√O DE PESQUISA 
886334/2011 886334 2011 752.83 AUTORIZA«√O DE PESQUISA 
886298/2012 886298 2012 4912.05 REQUERIMENTO DE PESQUISA 
886248/2012 886248 2012 9732.23 REQUERIMENTO DE PESQUISA 

Table 1: Cancana Claims 

 

 

Figure 3: Claim and Showing Locations 
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Accessibility, Climate, Local Resources, Infrastructure and 

Physiography 

Access 

The properties are located in the Brazilian state of Rondônia, which forms part of the western 

Amazon River drainage basin. Porto Velho is the capital city of the State of Rondônia, in 

northwestern Brazil. Espigao D’Oeste, a town of 25,000 people located 500 km to the southeast, 

is accessible by a good-quality paved highway from Porto Velho (see Figure 1). Porto Velho’s 

airport is serviced by regularly scheduled jet air flights. There are smaller airports at Ji Parana, 

Cacoal and Vilhena that also have scheduled jet service. 

The Property is accessible by numerous relatively well-maintained dirt roads. These are 

accessible year round, however during heavy rains there are short periods where access is 

restricted to 4 x 4 vehicles. The government has promoted farm development activity in the 

region. This has resulted in the development of a network of farm roads of variable quality that 

provide extensive access to the property for exploration activity. 

Climate 

The climate of the region is equatorial and is generally hot and humid with little diurnal 

temperature variation and a very high annual rainfall. There are two seasons, namely: a dry 

season during April to October and a wet season lasting from November until March. In the dry 

season temperatures can often reach highs of 32˚ to 42˚ Celsius. During the wet season, rain falls 

almost every day, often as thunderstorms. The annual precipitation of the area is between 

1,900mm and 2,500 mm while the average humidity is between 80% and 85%. 

Local and Regional Resources 

The State capital, Porto Velho, lies in the northwest corner of the State along the south bank of 

the Madeira River, a tributary of the Amazon, at an elevation of about 300 feet (100 metres). It 
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was installed as the municipal seat in 1915. As the head of navigation on the Madeira, Porto 

Velho serves as an important commercial, transportation, and communications centre. The city 

was the northern terminus of the now-defunct Madeira-Mamoré Railway, which was built to 

circumvent rapids between Porto Velho and Guajará-Mirim and to carry rubber from Mato 

Grosso state and northeastern Bolivia, the borders of which lie 100 miles (160 km) southwest. 

Tin ore, lumber, soybeans and medicinal plants and oils are exported from Porto Velho. Porto 

Velho lies on the principal highway between Manaus to the northeast and Rio Branco to the 

west, in Amazonas and Acre States, respectively. The city is also linked by highway with the city 

of São Paulo to the southeast, in São Paulo State. Porto Velho is a major administrative and 

service centre with well-developed infrastructures, facilities and services. Currently the 

population is estimated at 320,000 inhabitants. 

Agricultural colonization of Rondônia has proceeded at a very high pace over the past 25 years, 

following the construction of the all-weather BR-364 highway linking the states of Mato Grosso, 

Rondônia and Acre with the rest of Brazil. This highway has provided a valuable alternative 

corridor for the export of forestry and agricultural products and minerals to European and North 

American markets. The Madeira River at Porto Velho is navigable by large freight barges (> 200 

tonne capacity). Shipments out are trans-shipped to ocean-going vessels in Manaus. This is 

analogous to the situation in the Great Lakes-St. Lawrence seaway system. 

Within the areas of interest there are two significant settlements, namely: Cacoal and Espigão 

D’Oeste. 

Cacoal is a small city, with a population of some 80,000 people, located at Lat.11˚26'19" S and 

Long. 61˚26'50" W.  It lies at an altitude of 200 m above sea level. It was initially established as 

an outpost, to guard the regional telegraph line connecting Porto Velho to Cuiabá, capital of 

Mato Grosso. Today it is the administrative and service centre of a major agricultural 

community. The town has numerous colleges, schools, hospitals and excellent industrial service 

facilities. A long-distance, air conditioned bus service connects Cacoal with Porto Velho. The 

local airport has recently been renovated with an expanded runway system, and offers connecting 

flights to all major Brazilian cities.  Cacoal is an excellent source of skilled and unskilled labour. 
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Espigão D’Oeste located at Latitude 11˚34'60” S and Long 60˚58'60” W at an altitude of 282 

metres, is a smaller agricultural community.  It lies some 20 kilometers north of Highway BR-

364, serviced by a paved highway BR-387. Despite its small population, (approximately 30,000 

inhabitants) the town has excellent industrial service facilities and is a source of reliable local 

labour skilled in prospecting and artisanal mining of surficial deposits. 

Infrastructure 

Several rivers and creeks flow through the area and these could provide water for drilling or 

mining operations. Many of the farms in the district are supplied with electrical power from the 

national grid and there is a major substation outside the town of Espigao D’Oeste. During the 

past 20 years, the government has engaged in a major development program to establish water, 

road, power and telecommunications services to the region in order to support migration away 

from Brazil’s major cities and to increase agricultural activities in this region. The deforestation 

of the region is now a major concern and the government is restricting forestry and artisanal 

mining to protect the dwindling tracts of primary jungle. There is an established network of 

interconnected farm access roads giving good access to most areas. 

The landline system of telephony is now augmented by extensive coverage by cell telephone 

networks. Coverage for voice and data (3G -GPS-GPRS) on roaming Canadian cell phones is 

also extensive. 

 

Physiography 

Eastern Rondônia has a complex mosaic of peneplain surfaces interspersed with hills of 

Precambrian Brazilian Shield granitoids, gneisses and schists. The area bordering the State of 

Mato Grosso (the Chapada dos Parecis) has extensive dissected arenite tablelands. Towards the 

Bolivian border to the south, there is an extensive alluvial wetland savanna or “pantanal” along 

the Guaporé River. Cancana’s properties lie mainly in the Precambrian Shield granitoid sector. 

In this area most of the land is cleared and farmed and only small tracts of jungle remain. 

Much of the region is characterized by rolling hills with elevations of around 400 m. Relief is 

controlled by the underlying bedrock geology. In the northern portion of Cancana’s claim 
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groups, the terrain is comprised of rolling granitic hills with maximum relief of 300m. Sharp 

scarps and extensive flat plains predominate over many of the Proterozoic basement lithologies 

and over the Paleozoic Pimenta Bueno Formation. Relief becomes gentler over the younger 

arenaceous Casa Branca Formation.  

The drainage pattern of the region is primarily northwards into the southern part of the Amazon 

Basin.  

Bedrock exposure in the southern and central sectors of Cancana’s clams is generally poor and is 

limited to rounded granitic outcrops on steep hillsides and to the graded roadbeds of the unpaved 

rural highways and farm tracks where the sand and dirt has been washed away exposing bedrock. 

Tropical weathering (saprolitization and lateritization) is highly variable and is generally 

developed to a depth of 3 to 8 m, but it has been seen to a depth of 20m.  Due to the original 

Amazonian jungle cover and the gentle relief, one may not observe the broad dispersion of near-

surface materials that might be seen at similar latitudes in Africa.  

Characteristic vegetation types are also associated with different bedrock lithologies. Primary 

jungle and new growth vegetation (when not cleared) overly the more rugged Precambrian 

basement rocks. In contrast, gentle plains, occupied by farms and pastures developed in recent 

years, dominate the arenaceous sectors underlain by the Casa Branca Formation. 

Land use is primarily agricultural; cattle grazing and subsistence farming. Coffee plantations as 

well as bananas, oranges, tangerines, mangos, pineapples, melons and cashew fruit are grown for 

local consumption. Old growth Amazon rain forest remains on hilltops and steep valley walls. 

History 
Exploration for manganese in this region has been performed since 2008 by Rio Madeira 

Comércio Importação e Exportação de Minérios LTDA (Rio Madeira) and by Eletroligas Ltda 

since 2010. Prior to them exploration throughout this part of Rondonia has been dominated by 

the search for diamonds. In Rondônia artisanal miners (garimpeiros) have worked alluvial 

diamond deposits on the Pimenta Bueno and Comemoracão Rivers and their tributaries since the 

1930s. Before the forestry and agricultural development in this region access to the area of 

Cancana’s claims was extremely difficult. This limited mining activities to small-scale 
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garimpeiro operations. Reported alluvial production has totaled only 260,000 carats (DNPM 

website); such declared production figures are notoriously unreliable and often far less than 

actual amounts.  

During 2008, Rio Madeira was granted a Lavra for production of manganese and have produced 

product continuously since. Eletroligas has produced manganese for its own internal use since 

2010. Only recently has there been any international interest in the manganese fields. 

 

Geological Setting 

Regional Geology 

The South American platform of Brazil is underlain by an assemblage of two cratons, the 

Amazon craton and the São Francisco craton. Rondônia is located on the Amazon craton (Figure 

4) within basement rocks of Proterozoic age (1.8 to 1.2 Ga). The tropically weathered host rocks 

are referred to as the Serra de Providência Intrusive Suite. This suite includes Amphibole-Biotite 

Monzogranites, Syeno-Granites and high-level porphyries.  

Two large continental scale lineaments are defined by airborne magnetics. The northwest-

southeast trending lineament is referred to as the 125°AZ. Throughout this region, kimberlite and 

alkaline intrusions appear controlled by this major structural discontinuity.  

The Cancana properties are both within and adjoins the Fazenda Bueno Graben. This is a major 

structural feature and is bound to the north by the President Hermes fault (125ºAZ) and Itapoa 

fault (~E-W) to the south. Both are sub-parallel to the axis of the graben. The graben is located at 

the northwest end of the 125°AZ lineament and is underlain by Amazon Precambrian Shield 

(Figure 5). 

Outside the graben, an assemblage of north-northwest/south-southeast steep dipping gneisses and 

amphibolitic rocks of Precambrian age form the basement. A Supercrustal assemblage of acid 

sub-volcanic and hyperbyssal rocks (1.6 billion years), granitic rocks (1.2 to 1.4 billion years) 

and mafic intrusions usually sub-parallel the graben borders. These intrusions correspond to the 

last major tectonic event, the Rondoniense at 1.2 to 1.3 billion years.  

There are a number of release structures roughly perpendicular to the major regional 125º  
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structural trend. These may be related to the break-up of Gondwanaland or the last structural 

event in the area. 

 

 

Figure 4: Geology S.A. (after Hunt et al, 2008) 
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Figure 5: Local Geology 

 

MAP CODE LITHOLOGY AGE_MAX ERA_MAXIMA 

PERIOD_M

AX 

Q2a Sand, Gravel 0.875 Cenozoic Quaternary 

NQi Sand, Clay, Laterite, Gravel, Silt 23.5 Cenozoic Neocene 

K2ut Fine Sandstone 96 Mesozoic Cretaceous 

C2cb Arkose, Quartzo-Arenite, Argilite, Conglomerate, Shale 320 Paleozoic 

Carboniferou

s 

C1pb Sandstone, Conglomerate, Shale, Siltstone 355 Paleozoic 

Carboniferou

s 

S1rm Arkose, Sandstone, Shale, Siltstone, calc-dolomite, polymictic conglomerates 435 Paleozoic Silurian 

NP1p Sandstone, Sandstone Arkosic, clast supported conglomerate 1000 Neoproterozoic Toniano 

NP1_gamma_cm Rhyolite, trachyte, Albite syenite, quartz syenite, syenogranite, Granophyr, Microgranite 1000 Neoproterozoic Toniano 

MP3_gamma_rp Aplite, monzogranite, pegmatite, quartz-monzonite, quartz-syenite, syenogranite 1005 

Mesoproterozoi

c Esteniano 

MP3m Calc-silicates, quartzite, paragneiss, mica schist 1122 

Mesoproterozoi

c Esteniano 

MP3rb Amphibolite, Calc-silicates, Banded-Iron Formation, Metagabbro 1200 

Mesoproterozoi

c Esteniano 

((
((

((
((

((
((

((
((

((

M
M

((
((

((
((

((
((

((
((

((
((

((
((

((
((

!(

!(

!(

!(

Espigão D'Oeste

Cacoal

Pimenta Bueno
B
R

-3
6
4

PP4r

C1pb

C2cb

MP1_gamma_p

S1rm

MP3_gamma_rp

PP4r

MP2d

C1pb

MP3_gamma_rp

PP4ja

NQi

MP3m

MP3rb

MP2d

MP2d

C1pb

PP4r

MP2d

PP4_gamma_sr

C1pb

MP3m

K2ut

MP2d

C1pb

MP2_mu_c

MP2d

NP1p

MP1_gamma_p

C1pb

PP4r

PP4r

PP4r

MP1_gamma_p

MP1_gamma_p

PP4r

K2ut

K2ut

C1pb

K2ut

MP2_mu_c

MP2_mu_c

C1pb

MP3_gamma_rp

MP2_mu_c

MP2_mu_c

C1pb

NP1p

C1pb

MP3m

MP2_mu_c

MP2_mu_c

MP2_mu_c

MP3_gamma_rp

K2ut

MP3_gamma_rp

Ü

Local Geology

0 10 20 30 405

Kilometers

Figure 5



Technical Report – Cancana Resources Corp. 

Manganese Claims, Rondônia, Brazil. 

 - 18 - 

MAP CODE LITHOLOGY AGE_MAX ERA_MAXIMA 

PERIOD_M

AX 
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co Ectasiano 

MP2_mu_c Anorthosite, gabbro, norite, olivine gabbro, peridotite, pyroxenite, troctolite 1400 

MesoproterozÛi

co Ectasiano 

MP1_gamma_p Charnockite, Gabbro, mangerites, monzogranites, syenogranites 1547 

MesoproterozÛi

co Calimiano 

MP1_gamma_ar syenogranites 1548 

MesoproterozÛi

co Calimiano 

PP4qc 

Amphibolite, Calc-silicates, ferruginous quartzite, aluminous gneiss, Paramigmatite, Quartz 

Schist 1677 

PaleoproterozÛi

co Estateriano 

PP4ja 

Enderbite, Quartz-Diorite, amphibolites, migmatites, orthogneiss, granodiorite, tonalitic 

orthogneiss 1761 

PaleoproterozÛi

co Estateriano 

PP4r 

Dacite, rhyolite, pyroclastic breccias, ignimbrite, lithic sandstone, Chert, B.I.F., Metapelities, 

metachert 1762 

PaleoproterozÛi

co Estateriano 

PP4_gamma_sr Metagranodiorite, Metamonzogranite, Metassienogranite 1770 

PaleoproterozÛi

co Estateriano 

PP4_gamma_sp Metamonzogranite, Metasyenogranite, biotite monzogranite 1784 

PaleoproterozÛi

co Estateriano 

Table 2: Local Geology Legend 

The stratigraphic section exposed in and around this region includes: 

i) Paleoproterozoic Jamari Complex: a protolithic assemblage of granites, granodiorites, tonalites 

and diorites metamorphosed to amphibolitic grade. 

ii) Mesoproterozoic Roosevelt Volcanic Suite: flows and pyroclasitcs of predominately acid 

composition. 

iii) Mesoproterozoic Beneficent Group: meter scale alternating layered sequence comprised of 

dacite, quartz porphyry, rhyolite, lapilli tuff, phyllite, sericite-quartz schist, banded iron 

formation, sandstone, siltstone and conglomerate. 

iv) Mesoproterozoic Serra da Providencia Intrusive Suite: granitoids with a characteristic 

rapakivi texture. 

v) Mesoproterozoic Alto Candeias Intrusive Suite: syeno- and monzo- granites. 

vi) Mesoproterozoic Cacoal Basic – Ultrabasic Intrusive Suite: grading from gabbro to 

peridotite. 

vii) Mesoproterozoic Nova Brazilandia Metavolcano-Sediementary Sequence: composed of 

turbidites intercalated with metamorphosed mafic igneous rocks. 
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viii) Phanerozoic Rondônia Sedimentary Rocks: this includes the Paleozoic Cacoal Formation, 

the Pimenta Bueno Formation, and Fazenda Casa Branca Formation; the Mesozoic Botucatu 

Formation and the Parecis Group. 

Deposit Types 

General Characteristics of Mn Mineralization. 

Eastern Rondônia is underlain by a sequence of metamorphosed and younger granitoid intrusives 

of Proterozoic age. The younger Proterozoic, granitoid plutons are in some parts cut by high-

level, late-stage epithermal veins rich in pyrolusite e.g. São Felipe. These latter rocks and some 

of the metamorphic lithologies were clearly Mn-bearing, potential protoliths for the leaching of 

Manganese during post-Precambrian tropical weathering cycles. 

The Precambrian shield rocks of Rondônia have been subjected to various cycles of wet/dry 

tropical weathering since Triassic times. Thus, at some point in time, the seepage of ground 

waters, which had leached Mn++ ions from the Proterozoic bedrocks, caused the deposition of 

massive, partly laminated, duricrusts (manganocretes and ferricretes) at or near to the 

paleosurface. These maganocretes would carry pyrolusite or manganite as their principle mineral 

component. 

The characteristics of such primary managanocretes (duricrusts) would be massive, sometimes 

laminated materials with occasional botryoidal textures. The laminae would be quasi-horizontal 

and the materials would probably “drape’ over existing topographic features. The thickness of 

the manganocrete will vary as to the duration of the original groundwater seepage events. 

Subsequent erosion of the massive manganocretes, without much transport, would result in a 

proximal, scree-like, deposit of angular manganocrete cobbles and boulders. 

Numerous prospecting trips have located different styles of mineralized occurrences. The 

following are general descriptions of those styles.   

Mineralization 
Currently, only manganese cobble deposits are being mined in the region. Rio Madeira holds 27 

Processes of which 3 are Lavras with a combined area of 74,859.6 ha. Electroligas holds 
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24,086.52 ha in 8 Processes. Cancana’s properties contain similar style mineralization as these 

two companies. The focus of the mining and exploration targets has been the cobble fields 

described below.  

Manganese Clast Style 

The main, most widespread type of mineralization in the region occurs as clean, high-grade 

clasts or cobbles of Pyrolusite or other forms of manganese minerals. The clasts occur as a 

surface layer of material ranging in size from sand to angular blocks greater than a half metre on 

a side. The clasts are loose to close packed and range from a thin veneer to thicknesses up to 1.5 

metres in depth. Red, saprolitic soil acts as the matrix material. Heterolithic clasts of granitic 

composition are common within the soil profile as well. Clasts of quartz vein material, some 

containing manganese veinlets, have been observed associated with these showings. This style is 

the exploration focus on the Cancana claims and is the main source of material for the local 

mining operations.  

Both Rio Maderia and Eletroligas have showings that cover areas up to several hectares in size. 

 

Photo 1: Clast exposure in Roadbed 

 

Photo 2: Clast exposure in Cross-section 

Vein Style 

Former prospecting by the author during 2009 on process 886536/2008 demonstrated a vein 

structure that the author has named "Sao Felipe". The structure sits on a claim held by 
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Electroligas. The Sao Felipe Vein, located 50 km East of Espigao, is the best-exposed Pyrolusite 

vein mineralization seen to date. The showing occurs in a knob with an elevation difference of 

6m. The mineralization is expressed as a resistant vein with a single continuous exposure 

measuring 4m by 2m by 2m and bordered by recessive, close packed Pyrolusite cobbles within a 

saprolitic soil.  

Mapping indicates the exposed vein strikes 2800 with a very steep to vertical dip. The exposed 

length is 34m. To the west, it becomes buried beneath a swamp while to the east it is covered by 

pasture. Including the close packed cobbles the over all showing has an exposed width of 15m. A 

trench, 15 m by 0.5 m wide by 0.6 m deep was hand dug perpendicular to the vein. The 

mineralization terminated at the South end where it was in contact with a white, quartz vein. 

Faulting is indicated by the presence of strong lineaments on satellite imagery, white angular 

clasts of vein quartz within the mineralized veins and fine grained amphibolite (diabase?) dyke 

material seen as local float in proximity to the mineralization. Prospecting along strike found 

several locales with this angular white quartz float as well as mafic material. The Pyrolusite is 

overall recessive but when prospecting the quartz is found easily and with diligence, manganese 

mineralization was observed as well. The relationship appears to be this: The quartz is oldest and 

was the initial fault and fracture filling material. Emplacement of mafic dyke material used the 

same zone of weakness as the quartz and acted as a heat engine to drive the manganese bearing 

fluids. The quartz, when observed takes the form of an angular, isolated breccia generally 

encased in the manganese veins.  
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Photo 3: Vein exposure 

 

Photo 4: Vein exposed along strike 

Hard Pan Breccia Style 

A third style of mineralization observed in the region is a flat lying, colluvial, hard pan breccia 

with Pyrolusite clasts cemented with a matrix that appears to be more iron rich. A Goethite style 

of colloidal iron with manganese cements the manganese clasts. Measurements of the exposed 

horizon indicate an area 70 m by 86 m by a thickness of 1m where a wash has eroded through the 

material. Several sites of manganese cobbles and stones were also observed in proximity to this 

colluvial deposit where the roadbed has exposed the underlying material.  
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Photo 5: Mn clasts in iron rich matrix 

 

Photo 6: Exposed colluvial hard pan 

Cancana Properties 
Cancana, through it’s Brazilian subsidiary M.L.B. de Nogueira Mineração holds six claims with 

a total area of 37,965.49 Ha. The claims are contiguous and adjacent to already producing claims 

and operations held by Rio Madeira and Eletroligas. Only minimal work has been done to date to 

locate and examine manganese showings on these claims. They are considered “greenfield” 

properties. 

 

Exploration 
Previously exploration has been carried out in a sporadic manner, mostly by word of mouth and 

contact with local landowners / tenant farmers. When the material is exposed in road cuts or 

surface expressions, the showings general dimensions have been estimated and added to a 

catalogue of showings. No focused or comprehensive exploration has been carried out until now. 

There has been little attempt to expand the known showings or to quantify their volume / tonnage 

scientifically. 

Hand dug pits with minimal use of a backhoe have been used in exploration on adjacent 

properties. Pitting allows for observations in the vertical dimension but does not always quantify 

the depth or thickness due to limitations or capabilities of the manual labour. 



Technical Report – Cancana Resources Corp. 

Manganese Claims, Rondônia, Brazil. 

 - 24 - 

Below are pictures from one pit and material from that pit. These pictures are included to 

illustrate pitting as an exploration tool and the information that can be gained from that activity.  

 

 

Photo 7: Hand digging an exploration pit 
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Photo 8: Partially completed pit showing manganese material within pit 

 

Photo 9: Various sized material recovered from exploration pit 
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Exploration work on the six claims held by Cancana has been focused on 886241/2011. Previous 

exploration work by Andris Kikauka. P.Geo, during January and February, 2012 was on 

showings within this claim. During the program he outlined four areas of cobble mineralization 

through prospecting and pit digging. He referred to the zones as the Valdirao North, Valdirao SE, 

Valdirao SW and an unnamed zone. For simplicity I refer to the north zone as 241NC zone. 

Please refer to figure 6 for locations. 

 

 

Figure 6: Process 886241/2011 with Showings 

The 241NC zone lays on a NE trending ridge that rises to the South West. The zone lays as a 

blanket on either side of the ridges’ spine. Local relief is more than 100m. During Mr. Kikauka’s 

program he dug 29 pits over an area of 200m X 400m. Ten of the pits were manganese bearing. 
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He estimated approximately 3,000 tonnes of manganese cobbles were contained to a depth of 

one metre in an area 150m X 250m. Each pit was measured for volume then the contained clasts 

were weighed. 

Between October 29 and November 6th an additional 26 pits were dug. This program filled in, 

expanded and further defined the zone. The showing was expanded to cover 2.97 ha in area. 

From November 25 until Dec 7 additional prospecting, hand dug pits and mechanical trenching 

was carried out on the showing. Results of which have expanded the areal extent to 4.4 ha, the 

depth of mineralization to over 3 m locally and an increase in clast concentration within the 

mineralized horizon.  
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Figure 7: 241NC Zone Location Map 

 

Figure 8: Pit, Trench and Sample Locations 

The area outlined is approximately 4.4 ha which was expanded from the initial, phase 1 report of 

2.97 ha. The showing is still open to the South West. All pit, trench and surface locations were 

recorded by GPS with +/- 3m accuracy.  

See Table 3 for details regarding each pit. 
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Sample No Easting Northing Elev m Pit Dimensions (m) Mass of Mn clasts (Kg) Minerals Assay % Mn 

  UTM WGS 84 Zone 20S Length Width Depth       
582 728202 8732256 316         pyr visible on surface   
583 728227 8732276 303         pyr visible on surface   
584 728246 8732299 293         pyr visible on surface   
585 728267 8732294 283         pyr visible on surface   
12 01 728350 8732350 258 1 0.5 0.9 86 pyrolusite, tr limonite   
12 01B 728350 8732350 258 1.4 0.9 0.7 21.5 pyrolusite, tr limonite   
12 02 728300 8732350 258 1.2 0.6 1 40.5 pyrolusite, tr limonite   
12 03 728300 8732400 258 1 0.5 1 1.2 pyrolusite, tr limonite   
12 04 728350 8732400 259 1 0.5 0.8 16 pyrolusite, tr limonite   
12 05 728400 8732400 251 1 0.5 0.6 0 none   
12 06 728400 8732350 251 1 0.5 0.8 0 none   
12 07 728400 8732300 264 1 0.5 0.8 0 none   
12 08 728350 8732300 268 1 0.5 0.8 0 none   
12 09 728300 8732300 264 1 0.5 1 0.5 pyrolusite, tr limonite   
12 10 728250 8732300 283 0.9 0.45 0.85 19.5 pyrolusite, tr limonite   
12 11 728250 8732350 287 1 0.5 1.1 41 pyrolusite, tr limonite   
12 12 728200 8732300 302 1 0.6 0.9 70.5 pyrolusite, tr limonite   
12 13 728200 8732350 289 1 0.5 1 39 pyrolusite, tr limonite   
12 14 728200 8732250 304 1 0.5 0.7 8 pyrolusite, tr limonite   
12 15 728150 8732350 298 1 0.5 1 0 none   
12 16 728150 8732300 312 1 0.5 1 0 none   
12 17 728150 8732250 330 1 0.5 1 0 none   
12 18 728100 8732300 330 1 0.5 1 0 none   
12 19 728100 8732250 348 1 0.5 1 0 none   
12 20 728200 8732400 290 1 0.5 1 0 none   
12 21 728250 8732400 257 1 0.5 1 0 none   
12 22 728350 8732450 257 1 0.5 1 0 none   
12 23 728325 8732275 270 1 0.5 1 0 none   
12 24 728275 8732275 276 1 0.5 1 0 none   
12 25 728225 8732275 300 1 0.5 1 4.2 pyrolusite, tr limonite   
12 26 728175 8732275 321 1 0.5 1 1 pyrolusite, tr limonite   
12 27 728250 8732250 306 1 0.5 1 41.5 pyrolusite, tr limonite   
12 28 728200 8732225 306 1 0.5 1 0 none   
12 29 728225 8732225 308 1 0.5 1 0 none   
241 Jh01 728349 8732348 266         pyr visible on surface   
241 NC01 728324 8732307 260 1.47 0.8 0.7 1 pyrolusite   
241 Nc02 728261 8732279 279 1.25 0.8 0.75 2.2 pyrolusite   
241 Nc03 728239 8732272 289 1.25 0.8 0.6 0 none   
241Nc04 728188 8732183 333 1.4 1 0.6 0 none   
241Nc05 728124 8732229 345 1.45 0.6 0.7 10.5 pyrolusite   
241Nc06 728138 8732256 350 1.4 0.7 0.5 0 none   
241Nc07 728188 8732322 304 1.2 0.6 0.9 8 pyrolusite 50.59 
241Nc08 728155 8732353 303 1.3 0.7 0.7 0 none   
241Nc09 728171 8732310 310 1.4 0.6 0.8 2 pyrolusite   
241Nc10 728192 8732302 313 1.37 0.75 0.5 22 pyrolusite 51.54 
241Nc11 728215 8732345 297 1.4 0.8 0.5 19 pyrolusite 46.23 
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Sample No Easting Northing Elev m Pit Dimensions (m) Mass of Mn clasts (Kg) Minerals Assay % Mn 

  UTM WGS 84 Zone 20S Length Width Depth       
241Nc12 728161 8732329 306 1.34 0.86 0.7 0 none   
241Nc13 728202 8732283 310 1.52 0.8 0.8 2 pyrolusite   
241Nc14 728216 8732324 308 1.35 0.6 0.6 25 pyrolusite   
241Nc15 728353 8732244 277 1.62 0.86 0.6 0 none   
241Nc16 728331 8732254 273 1.4 0.8 0.6 0.5 pyrolusite   
241Nc17 728304 8732273 271 1.4 0.8 0.8 1 pyrolusite   
241Nc18 728272 8732249 284 1.35 0.7 0.8 0 none   
241Nc19 728296 8732232 288 1.45 0.7 0.8 0.5 none   
241Nc20 728398 8732266 277 1.6 0.9 0.7 0 none   
241Nc21 728255 8732373 272 1.4 0.8 1.04 38 pyrolusite 56.55 
241Nc22 728243 8732418 275 1.6 0.8 0.75 0 none   
241Nc23 728125 8732440 281 1.4 0.75 0.6 0 none   
241Nc24 728117 8732488 272 1.6 0.75 0.9 0 none   
241Nc25 728037 8732458 284 1.45 0.75 0.6 0 none   
241Nc26 727983 8732550 270 1.32 0.8 0.65 0 none   
Mn Lots 728141 8732218 339         pyr visible on surface   
S01 728267 8732294 283         pyr visible on surface 49.5 
S02A 728248 8732260 286         pyr visible on surface 60.4 
S02B 728250 8732258 288         pyr visible on surface 60.0 

S03 728254 8732377 277         pyr visible on surface 54.9 

241SW01 728081 8732204 290 1.6 .9 .6    

241SW02 728115 8732175 289 1.4 .9 .7 17 pyrolusite 58.03 

241SW03 728151 8732143 289 1.4 .7 .85    

241SW04 728189 8732121 362 1.35 .9 1.0    

Surface showing 728021 8732125 327     pyr visible on surface  

Surface showing 728034 8732116 331     pyr visible on surface  

WP654 728285 8732369 275 0.8m bldr from 1.5m deep   pyrolusite 51.97 

WP669 728209 8732323 307 insitu vein material  pyrolusite 52.26 

TMN01 728307 8732421 266 1.9 m deep in trench  pyrolusite 52.98 

Table 3: Pit and Surface sample Details - 241NC zone 

Trenching 

Mechanized trenching was carried out over seven days with 601m of trench developed, 445m of 

which were mineralized. A CASE 580M Loader Backhoe was used for the first 3 days then a 

Volvo EC140B Crawler Excavator for the final four days. The terrain with its steep slopes 

limited where each machine was effective. The Case had a bucket 0.9 m wide with a depth reach 

of about 2m while the Volvo had a bucket width of 1.1 m and a depth extent of approximately 

5m. Trenches varied from a minimum depth of 2 metres to a maximum depth of 5m. Generally 

the trenches were between 2 m and 3 m deep and 1 m to 1.4 m wide. 
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Figure 9: 241NC Showing with Pit and mineralized trenches 

Trenching began across the foot of the known area (known from our phase 1 pitting program) to 

gather additional information about the aerial and vertical dimensions of the cobble field. Hand 

dug pits have a practical depth of about 1m. As trenching progressed we encountered a zone of 

large cobbles / boulders on several trench lines which aligned with an upper ridgeline.  
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Photo 10: large pyrolusite boulders from trenching 

These large boulders were at a depth greater than 1m and unknown from the manual pitting 

program. I took the excavator up to the ridgeline area and trenched perpendicular to its axis, 

searching for a vein or other source. 

A large vein / dyke consisting of massive pyrolusite with carbonate filled vugs was discovered. 

The vugs are rounded to irregular shaped, 5 to 10 cm across and account for about 15 percent of 

the total unit. The vein material is visually identical to the cobbles seen throughout the showing 

except the cobbles don’t have the carbonate filled vugs. The vein, exposed through the trenching 

program has a minimum strike length of 25m at 050°Azim, the dip is sub-vertical to the South 

East at −80° and varies from 1.5 to 4.5m in width. We have exposed it to a depth of 

approximately 4 m. Access by excavator was difficult because of the surface topography / slopes 

in this particular area. As we went up slope (southerly) we lost the vein as the soil became too 

thick to expose down to its projected level. To the north (down slope) the break in slope indicates 

the vein is no longer competent. Erosion has left large, insitu boulders and cobble concentrations 

along its projected strike. 
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Photo 11: exposed vein in trench 
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Photo 12: Rain washed vein material 
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Figure 10: Location of Vein trace and Projection 

Drilling 
No drilling has been performed on any of the properties due to the nature of these deposits. 

Sample Preparation, Analyses and Security 
Eight samples were collected initially by the author and brought back to Canada for Analysis. 

Four more samples were collected from the trenching program and results are pending. Chain of 

Custody was maintained from the field to the laboratory. Samples were individually tagged and 

bagged, then carried inside personal baggage to Canada. Four samples were sent to SGS Canada 

(Lakefield) by courier. Eight samples in total were hand delivered to Loring Labs, Calgary AB. 
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Results are pending for four of the samples. Refer to Appendix 1 for Assay Certificates. Refer to 

Figure 9 for locations of the assay samples. 

Sampling method and approach 
Samples were gathered from the pits, trenches or from surface samples. 

The analytical method used by SGS Canada (Lakefield) was X-Ray Fluorescence. Loring Labs 

used a 0.5 gram sample digested with multi-acids and finished by titration. 

The nature of the manganese mineralization is reminiscent of a bulk gravel operation where the 

product is dependent on volume rather than chemical analysis. Sample preparation and sample 

security consists of washing each sample to remove any soil before being sent to Canada. 

Security is dependent on the integrity of the airline baggage protocols. Travelling through the 

United States all baggage is subject to inspection by the Department of Homeland Security.  

Data Verification 
During the on-site visit, the author relocated many pits dug during the February program. All 

known showings were visited and verified for their existence. Measurements were done using a 

GPS receiver with +/- 3 m accuracy. These dimensions were compared to those provided by the 

previous consulting geologist Mr. Kikauka and found to be consistant. Upon closer investigation 

in some areas, additional material was found and those new, enlarged dimensions were used in 

the authors calculations. The vertical depth used to calculate a volume was developed locally 

through hand dug pits. In general, the vertical component was extrapolated from known areas 

and used to estimate the depth in areas where only the surface material was exposed.  

Adjacent Properties 
Rio Madeira and Eletroligas Ltda are two companies who separately hold adjacent claims. Both 

of these companies have manganese showings similar to those under discussion in this report. 

Their dimensions, volumes and tonnage or inferred resource values have not been used in any 

calculations for this report. The author has studied their showings in the past and uses his 

knowledge and experience to help define Cancana’s 241NC showing.  
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Mineral Processing and Metallurgical Testing 
Rio Madeira has operated a processing plant since 2008 and sold their product to Brazilian steel, 

ferromanganese and fertilizer companies.  

Eletroligas has operated a similar manganese mine for the past year in order to feed their internal 

ferromanganese operations in Bahia. 

 

 

 

Photo 13: Rio Madeira mine site - Removing material to haul to plant. 
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Photo 14 Eletroligas mine on Process 886643/2008 

Mineral Resource and Mineral Reserve Estimates 
There are no mineral resource or reserve estimates for the Cancana properties. An Inferred 

Resource has been estimated and is discussed below. 

Inferred Resource Calculation 

Typically these style of manganese fields occur as a surface layer of material ranging in size 

from sand to angular blocks greater than a half metre on a side. The clasts are loose to close 

packed and range from a thin veneer to thicknesses up to 1.5 metres in depth. Red, saprolitic soil 

acts as the matrix material. Heterolithic clasts of granitic composition are common within the 

soil profile as well. Clasts of quartz vein material, some containing manganese veinlets, have 

been observed associated with these showings. This style is the main source of material for the 

local mining operations. 
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It is common to see concentrations of clasts ranging from 20% to 40% but averaging about 30% 

for any particular showing. The material is usually found near surface to a depth of about 1m but 

can go much deeper.   

This resource is somewhat unique in that the manganese content of the mineralized cobbles falls 

into a narrow, predictable range of 48% to 55% Mn. The manganese assay is not the determining 

factor as it is a “constant” but the cobble concentration or volume is the more important variable 

in calculations. The current operators in this region calculate their tonnage values by taking the 

volume of soil+cobbles and multiplying by an arbitrary value for the density. This gives tonnes 

of material including soil. They then use a percentage factor of contained clasts to get a tonnage 

of contained clasts. For example: a showing that is 10m X 10m X 1m contains 100 cubic metres 

(m3) of material. When multiplied by an arbitrary density value of 3 g/cc they calculate the 100 

m3 weighs 300 tonnes. They assume 40% of that 300 tonnes is mineralized so they arrive at a 

value of (300 * 40)/100 or 120 tonnes of mineralized cobbles. 

In previous studies I have used 30% cobble concentration based on the local operators own 

records after several years of processing the material and my own observations of numerous 

showings. I calculated the density in the following way: density is based on soil @ 1.5 g/cc and 

clasts @ 4.5 g/cc. I estimate a cubic metre of material contains 30% clasts so to calculate I used 

(70% soil @ 1.5) + (30% clasts@ 4.5) = density or ((70*1.5)+(30*4.5))/100 = 2.4 g/cc density. 

In my experience with the numerous showings that I have investigated, the mineralization’s habit 

is close packed to disseminated within the soil horizon and that thickness can vary from 0.5 m to 

1.5 m thick.  

The 241NC showing in Process 886241/2011 has been studied by prospecting surface exposures, 

by digging 56 pits of which 27 were mineralized and through 600 m of trenching which included 

445 m of mineralized trench. The trenching exposed material at deeper depths and higher 

concentrations than previously known. The mineralized pits, surface showings and trenches 

cover an area of approximately 4.4 ha. The zone is open to the South West, up slope.  

For this inferred resource I have divided the showing into two logical zones; the high 

concentration vein zone and the more common cobble zone.  
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Vein Zone Calculations  

The Vein zone consists of a zone of high concentration to continuous mineralization with a strike 

of over 200m. It has been tested locally to a depth of 4m and a width of 4.5m continuous to 25m 

of discontinuous, very large boulders (greater than 0.75m). I will use a length of 200m, a width 

of 15m, a depth of 2m and a concentration factor of 50% for my calculations. 

50% soil, 50% cobbles 

Soil density @ 1.5 gm/cc 

Cobble density @ 4.5 gm/cc 

Combined density of soil plus cobbles = ((50*1.5)+(50*4.5))/100 = 3.0 gm/cc 

Area = 200m X 15m = 3,000 m2 

Volume to a depth of 2.0 m = 6,000 m3 

Tonnage of soil + cobbles = volume X density = 18,000 tonnes 

Tonnage of cobbles = 50% of 18,000 tonnes = 9,000 tonnes 

Average value of Mn assay is 53.7% Mn 

Inferred Resource Vein Zone = tonnage of cobbles X %Mn = 4,833 tonnes of manganese 

Table 4: Vein Zone Calculations 

Cobble Zone Calculations 

The Cobble Zone shows mineralization similar to many other showings in the region. 

Mineralized cobbles range in concentrations from 0% to 35% and depths down to greater than 

2m. For this inferred resource I will use a cobble concentration of 20% and a depth of 1.5m. That 

number is used based on pit and trench observations tempered by the similarities to over 300 

other manganese occurrences I have studied in the region. 

80% soil, 20% cobbles 

Soil density @ 1.5 gm/cc 

Cobble density @ 4.5 gm/cc 

Combined density of soil plus cobbles = ((80*1.5)+(20*4.5))/100 = 2.1 gm/cc 

Area = total area – Vein Zone area or 44,000 m2 - 3,000 m2  = 41,000 m2 
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Volume to a depth of 1.5 m = 61,500 m3 

Tonnage of soil + cobbles = volume X density = 129,150 tonnes 

Tonnage of cobbles = 20% of 129,150 tonnes = 25,830 tonnes 

Average value of Mn assay is 53.7% Mn 

Inferred Resource Vein Zone = tonnage of cobbles X %Mn = 13,870 tonnes of manganese. 

Table 5: Cobble Zone Calculations 

With a combined total of approximately 35,000 tonnes of mineralized material at a grade of 

54%, the inferred resource is approximately 19,000 tonnes of contained manganese. 

Confirmation Samples 

During the course of the property examination, the author took twelve samples of mineralization 

from the 241NC zone and brought them back to Canada for analysis.  

Sample # Easting (m) Northing (m) Assay in % Mn 

S01 728267 8732294 49.5 

S02A 728248 8732260 60.4 

S02B 728250 8732258 60.0 

S03 728254 8732377 54.9 

241NC07 728188 8732322 50.59 

241NC10 728192 8732302 51.54 

241NC11 728215 8732345 46.23 

241NC21 728255 8732373 56.55 

241SW02 728115 8732175 58.03 

WP654 728285 8732369 51.97 

WP669 728209 8732323 52.26 

TMN01 728307 8732421 52.98 
Note: Projection WGS 84 UTM Zone 20S 

Table 6: Sample location and Assay value 
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Sample S01 was from surface showing # 585. S02A and S02B were from cobbles within the dry 

streambed. They are considered to be local float as the creek begins within 50m of these cobbles. 

Sample S03 was from a large cobble adjacent to pit 241NC21. Samples 241NC07, 10, 11 and 21 

and 241SW02 are from pits with the same name. WP654 is from a boulder 08m in size buried at 

a depth of 1.5m. WP669 is insitu vein material. TMN01 is from a cobble 1.9m from surface in 

trench L0+50S. The samples returned to Canada were fist sized grab samples.  

Other Relevant Data and Information 
A sample of a mineralized cobble was submitted to Vancouver Petrographics for petrographic 

analysis. Mineralogy of the manganese minerals is tentatively identified as mainly Mn-oxides, 

probably mostly pyrolusite, possibly partly after psilomelane and manganite, small amounts of 

which remain as relict cores, associated with porosity. The report can be found in Appendix II.  

An environmental study and reclamation plan has been drawn up by Vinicius Leite Lopes, a 

registered forestry engineer in Rondonia. A Preliminary Mining plan has been prepared by CMA 

Chris Morgan Associates Limited. 

Interpretation and Conclusions 
The manganese, as it is observed around Espigao occurs primarily as secondary enrichment of a 

supergene nature. Circulating ground waters have brought dissolved manganese from other 

sources and deposited it as a chemical precipitate, near surface with high concentrations of clean 

manganese oxide and few other impurities. The sources may be hydrothermal veins or reworked, 

secondary enrichments themselves. Examples of all three types of mineralization are seen 

throughout the region. The primary exploration targets at this stage are shallow, flat lying beds of 

rich MnO2 mineralization. 

The mineralization occurs in disseminated to concentrated layers that are from centimetres thick 

to greater than a metre thick within the soil horizon. It occurs as fine-grained clasts or large 

boulders and every size in between. Generally, these horizons are within a metre of the surface 

and extend as far down as two metres as it is currently understood. Horizontally, there are rapid 

variations in thickness of the horizons and size of the clasts within those beds. However, the 
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high-grade nature of the mineralization is constant between 48% and 58% Mn. Aerially, these 

horizons are extensive - covering several hectares. They may cover tens of hectares or more in 

size. 

Recommendations  
Exploration for these horizons has been rudimentary so far. Roadbed exposures have been 

followed up by pick and shovel. To progress further Cancana needs to:  

1) Expand known showings through additional pitting / trenching and bring to resource/reserve 

status. Follow up 241NC zone to the SW, up slope.  

2) Quantify known areas of mineralization. Develop reserve estimates for the contained 

mineralization in excess of “Cancana Inferred Resource”. 

3) Discover additional mineralization and develop into inventory status. 

4) Obtain a Guia or mining license to develop the 241NC showing by bulk sampling.  

In order to develop reserve numbers close control is needed on the grade (kilograms per cubic 

metre or more realistically tonnes per metre-hectare). This can be accomplished by using a 

mobile, auger drill augmented by a backhoe for trenching to increase the information needed 

development of these reserve figures. A program consisting of auger drill holes, drilled on a 25m 

by 25m square grid would give us a starting place for these calculations. Trenching would be 

used to calculate volumes and contained mineralization. This is a rare situation where assays 

don't determine cutoff but volumes do. Volumes are immediately known and the program does 

not hinge on return times from a lab. Of course, check samples will be taken at regular intervals 

and sent for analysis but we know the range to expect from our previous work. With experience, 

we will be able to lay out optimal programs for further reserve calculations in other areas. 

Accessibility is good because of the extensive forest clearing done in the past for development of 

the cattle industry. 

5) For pure grass roots exploration and for areas with extensive forest cover, simple soil surveys 

using soil augers and kraft soil bags would be quick, inexpensive and have the least surface 

disturbance of any exploration method. A respected lab in Belo Horizonte would analyze the soil 
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samples collected. A suite of elements could be analyzed since both gold and tin occur in the 

area.  

Lines and sample sites would be controlled through hand held GPS. Results could be plotted and 

maps prepared showing the results in a very short turn-around time.  
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Statement of Qualifications 
 

 

 I, Michael John Harper, do hereby certify that: 

 

I am a graduate of: Carleton University, Ottawa, Ontario. (B.Sc in Geology, 1978). 

I am registered as a Professional Geologist (P.Geol) with the Association of Professional 

Engineers and Geoscientists of Alberta (Member#: M96223) and as a Professional Geologist 

(P.Geo) with the Association of Professional Geologists of Ontario. (Member#: 2133) 

I have been employed as a mineral exploration geologist for various Canadian Companies since 

1977.  My wide ranging responsibilities have included managing delineation drill programs, both 

surface and underground, managing comprehensive exploration programs involving mapping, 

sampling, drilling, geophysical surveys, logistics, budget preparation, final reporting both in-

house and for appropriate authority bodies. 

I have worked extensively in most regions of Canada and with international experience in 

U.S.A., Brazil and Tanzania. 

I have been employed by or provided consultancy services to companies engaged in exploration 

and evaluation for diamonds, precious metals, base metals and uranium. 

For the purpose of this report, I was the sole author and responsible for all of its content. The 

field visit to the property was conducted from Oct 8, 2012 to Nov 7, 2012. I was on site for 30 

days from October 8 until November 7 except for 2 days spent in Porto Velho at the DNPM 

offices. I examined all known showings and conducted further evaluation of the 241NC zone 

through pitting and sampling. 

I have read the definition of “qualified person” set out in National Instrument 43-101 (“NI 43-

101”) and certify that by reason of my education, affiliation with a professional association (as 
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defined by NI 43-101) and by my past relevant work experience, I fulfill the requirements to be a 

“qualified person” for the purposes of NI 43-101. 

 

I have read the Canadian National Instrument 43-101 and this Report has been prepared in 

compliance with the aforesaid Instrument and Form 43-101F. 

To the best of my knowledge, information and belief the Report contains all scientific and 

technical information that is required to be disclosed to make the Report not misleading. 

I am not aware of any material fact or material change with respect to the subject matter of this 

Report that is not reflected in the Report, the omission to disclose of which makes the Report 

misleading.  

I do not own shares of Cancana Resources Corp.  

I am an independent author. The monies received for the property visit and reporting is not 

contingent upon the conclusions of this report.  

 

Dated this 30th day of December, 2012 

 

 
 

John Harper B.Sc., P. Geol 
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Consent of Qualified Person – John Harper P. Geol. 

 

I, Michael John Harper, do hereby: 

 

(a) consent to the public filing of the Report.  

 

 
 

John Harper B.Sc., P. Geol.      

 
 



Technical Report – Cancana Resources Corp. 

Manganese Claims, Rondônia, Brazil. 

 - 49 - 

Appendix I 

Sample Analysis sheets 

 

Walk In Minerals BC
 Attn : Andrew Male

 
 Cancana Resources
103 991 Hornby Street
Vancouver BC V6A 1V3

Phone: 1-778-785-0312; Fax 1-888-281-0458

 November-13-12
 

 Date Rec. : 06 November 2012
 LR Report : CA02340-NOV12
 

  
 
 CERTIFICATE  OF  ANALYSIS

 Final Report
 
  Sample ID Mn

%
Weight

g
1: SO 1 49.5 404
2: SO 2A 60.4 289
3: SO 2B 60.0 1010
4: SO 3 54.9 377

 
 

 

Control Quality Analysis - not suitable for commercial exchange

   
 

 
 __________________________

 Jane Paz,  B.Sc., C. Chem
Project Coordinator, 
Minerals Services, Analytical
 

SGS Canada Inc.
 P.O. Box 4300 - 185 Concession St.
 Lakefield - Ontario - KOL 2HO
 Phone: 705-652-2000 FAX: 705-652-6365
 

O
n
Li

n
e 

LI
M

S

Page 1 of 1
 This document is issued by the Company under its General Conditions of Service accessible at http://www.sgs.com/terms_and_conditions.htm. Attention is drawn to the limitation of liability, indemnification and jurisdiction
issues defined therein. WARNING: The sample(s) to which the findings recorded herein (the 'Findings') relate was (were) drawn and / or provided by the Client or by a third party acting at the Client’s direction. The Findings

constitute no warranty of the sample’s representativity of the goods and strictly relate to the sample(s). The Company accepts no liability with regard to the origin or source from which the sample(s) is/are said to be
extracted. The Findings report on the samples provided by the client and are not intended for commercial or contractual settlement purposes. Any unauthorized alteration, forgery or falsification of the content or appearance

of this document is unlawful and offenders may be prosecuted to the fullest extent of the law. Test method information available upon request.
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                          LORING   LABORATORIES  (ALBERTA)  LTD.
            629 Beaverdam Road N.E.    Calgary, Alberta    T2K 4W7

  Tel : (403) 274-2777      Fax :  (403) 275-0541

ISO 9001:2008 Certified

To:  CANCANA RESOURCES CORP. File No   :   5 6 1 0 5
96 Sandown Way S.E. Date       :  January 07, 2013
Calgary, AB Samples :  Rock
T2X 3B5
Attn: John Harper

Certificate of  Assay

Sample Mn
No. %

"Assay Analysis"

WP 669 52.26

WP 654 51.97

TMN 01 52.98

241 SW 02 58.03

Sample received on Dec. 19, 2012

      I HEREBY CERTIFY that the above results are those assays
      made by me upon the herein described samples:

Assayer

                                Rejects and pulps are retained for one month unless specific arrangements are made in advance.
FORM ASYC-015

   Email: loringlabs@telus.net       www.loringlabs.net



Technical Report – Cancana Resources Corp. 

Manganese Claims, Rondônia, Brazil. 

 - 52 - 

Appendix II 

Vancouver Petrographics report on submitted sample 

 

 

 

 

PETROGRAPHIC REPORT ON ONE SAMPLE OF MASSIVE MN-OXIDE 

MINERALISATION 

 

Report for:  Chris Farnworth, Managing Director, Special Projects  Invoice 

121099 

  Cancana Resources Corp. 

  1600-144 4th Avenue S.W. 

  Calgary, AB T2P 3N4 (778) 785-0312    Dec. 4, 2012. 

 

SUMMARY: 

 

Capsule description is as follows: 

 

Sample 1: this sample is tentatively identified as mainly Mn-oxides, probably mostly pyrolusite, 

possibly partly after psilomelane and manganite, small amounts of which remain as relict cores, 

associated with porosity.  Bulk geochemistry for Mn-oxides (~58% MnO2) supplied by the client 

confirms this. 

 

 

Detailed petrographic description and photomicrographs are appended (by email attachment).  If 

you have any questions regarding the petrography, please do not hesitate to contact me. 
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  Craig H.B. Leitch, Ph.D., P. Eng. (250) 653-9158 dromore61@gmail.com 

  492 Isabella Point Road, Salt Spring Island, B.C. Canada V8K 1V4 
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Sample 1: MAINLY MANGANESE OXIDES (PYROLUSITE±MINOR PSILOMELANE, 

MANGANITE?) WITH MINOR POROSITY 

 Hand specimen shows black-weathering, essentially black, soft massive mineral that 

marks both hands and paper with black sooty material, rather like graphite but harder, suggestive 

of oxidic Mn-mineralogy (?).  The rock is scratchable by steel in the hand sample but not in the 

offcut which has been etched, is locally weakly magnetic, is relatively porous (shows no reaction 

to cold dilute HCl; in fact quickly absorbs any liquid placed on it), and no stain for K-feldspar in 

the etched offcut.  Modal mineralogy in polished thin section is (highly tentatively, very 

approximately): 

 Pyrolusite (?), ß-MnO2      85% 

 Psilomelane (?), A3X6Mn8O16       5% 

 Manganite (?), γ-MnOOH       5% 

 Voids (porosity)        5% 

This sample appears to be composed of Mn-oxide minerals (?) that mostly fit the published 

descriptions of pyrolusite, psilomelane or cryptomelane, and possibly manganite (?).  This is 

tentative, but is essentially confirmed either by bulk geochemistry (which shows strong Mn 

enrichment); detailed confirmation of individual mineral phases would have to be by 

microanalysis (SEM-EDS, or scanning electron microscope-energy dispersive system). 

 The bulk of the section appears to consist of pyrolusite, forming mainly radiating rosette-

like aggregates up to about 0.5 mm diameter, composed of sub/euhedral flakes mostly <0.2 mm 

in size.  This mineral is creamy white and shows the highest reflectivity of any in the section, and 

appears to fit well with R =30-40 reported for pyrolusite.  Bireflectance is not readily detected, 

but anisotropism under crossed polars is strong, in shades of pale tan to grey; no internal 

reflections are seen. 

 The pyrolusite (?) appears to be largely replacive of one or two other possible Mn-oxide 

minerals, one forming small relict cores (?) mostly <0.2 mm in size composed of mainly 

euhedral to subhedral prismatic crystals mostly <65 um long with reflectivity distinctly lower 

than pyrolusite (R=15-20?), distinct bireflectance in shades of pale grey, and very strong 
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anisotropism under crossed polars, again in shades of grey to dark grey; no internal reflections 

were seen.  These characteristics would fit a member of the psilomelane (-cryptomelane) series. 

 In turn, the possible psilomelane appears to be replacing cores of a mineral with very 

much lower reflectivity (R=15 or lower?) which could represent a mineral such as manganite, 

although these areas in detail are typically very fine-grained, composed of minute flakes mostly 

<10 um in size with strong bireflectance and anisotropism in a matrix with even lower 

reflectivity (R<10?). 

 At the centers of many of these core areas, voids up to 1 mm or so in length are common, 

giving the rock its porosity. 

 In summary, this sample is tentatively identified as mainly Mn-oxides, probably mostly 

pyrolusite, possibly partly after psilomelane and manganite, small amounts of which remain as 

relict cores, associated with porosity.  Bulk geochemistry for Mn-oxides (~58% MnO2) supplied 

by the client confirms this. 

 

Photo 15: Sample 1 
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PHOTOMICROGRAPH CAPTIONS 

 

Sample 1: Detailed view to show possible Mn-oxide assemblage comprising mostly possible pyrolusite (?) as the 

main, bright white phase in lamellar to semi-radiating aggregates, possibly replacing relict cores of slightly darker 

grey-white, possible psilomelane (?) that themselves center on dark grey cores of possible manganite (?) around 

central irregular pores or voids.  Reflected light, uncrossed polars, field of view ~1.0 mm wide. 

 

 

Photo 16: Overview of thin section and offcut 

Overview of thin section and offcut (blue semi-circles mark photomicrograph locations). 

 


