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1 Summary 

1.1 Introduction 

GE21 has been commissioned by ValOre Metals Corp (ñValOreò) to prepare a Mineral Resource 

Estimative for the Pedra Branca Platinum Group Elements (ñPGEò) Project in Ceará, Brazil, in 

accordance with the directives of CIM National Instrument 43-101 (NI 43-101). 

The principal Qualified Person with respect to the objectives of this report is Fábio Valério Câmara 

Xavier. Fábio Valério Câmara Xavier was responsible for developing the project's geological 

interpretations and modelling, in addition to activities related to QAQC procedures and the Mineral 

Resource Estimate. Mr. Xavier, a geologist, is also a member of the Australian Institute of 

Geoscientists and has more than 19 years experience in working with mining projects. 

The effective date for the resource estimate, "Effective Date" of March 08, 2022, is based on the 

date of relevant metallurgical test work data (lock cycle test results).  

1.2 Project Location 

The Pedra Branca project is located in the northeast region of Brazil in Ceará State, approximately 

310 km south of the capital Fortaleza (Figure 1-1). 
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Figure 1-1: Pedra Branca Project Location Map (Modified from Susan Lomas, P.Geo. ï LGGC, 2019). 

 

1.3 Mineral Rights for Pedra Branca Project 

The mineral rights to the Pedra Branca project are held under a series of Exploration Licences in 

the name of a Brazilian holding company, Pedra Branca do Brasil Minera«o Ltda. (ñPBBMò). On 

May 24, 2019, ValOre entered in an agreement with Jangada Mines PLC (ñJangadaò) to purchase 
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100% interest in their holdings of PBBM (ValOre press release, May 28, 2019, and updated 

ValOre press release, July 16, 2019). 

Under the agreement, ValOre has agreed to the following considerations to Jangada: 

¶ Issuance and allotment of a total of 25,000,000 ValOre common shares ("Consideration 

Shares"), with 22,000,000 of those being issued on the date of closing of the Acquisition 

and the remaining 3,000,000 issued over 3 years according to terms agreed between 

ValOre and Jangada; and 

¶ Cash payments to Jangada in the aggregate of C$3,000,000, as follows: 

o Exclusivity payments totalling C$250,000 (paid); 

o C$750,000 payable on closing of the Acquisition; 

o C$1,000,000 on, or before, three (3) months after the closing of the Acquisition; 

and 

o C$1,000,000 on, or before, six (6) months after the closing of the Acquisition. 

There is a net smelter returns royalty (ñNSRò) agreement, and subsequent royalty transfer 

agreement, appertaining to the project under which the owner ultimately grants and agrees to pay 

a 1% NSR royalty to Silverstream SEZC in the event that the owner (or any successor or assignor) 

of the project brings the underlying properties or any portion thereof into commercial production. 

A total of 51 Exploration Licences held over an area of some 55,819 hectares (ñhaò). Of these, 

final exploration reports have been submitted for three licenses (one at Curiú, two at Esbarro) 

with the intention of advancing to development. Brazilian mining law offers a provision for title 

holders to submit final exploration reports and subsequently apply for a postponement of 

development. In normal circumstances, the title holder is required to start the process of 

development within 6 months of submission of the final report. The postponement is granted for 

3 years at a time and has been granted for each of the aforementioned 3 licences. This allows 

the title holder to maintain ownership and good standing of a licence, and enables the alignment 

of further technical studies, fundraising, or more favorable market conditions (i.e. metal prices). 

The legal status of the mineral tenure, ownership of the project area and underlying property 

agreements or permits has not been independently verified by the QPs. Rodrigo Simões Lessa 

of FFA carried out a verification of the information on mineral claims and environmental licences.  

FFA is a law firm specialized in mineral and a legal opinion. The authors have not independently 

verified ownership or mineral title. 

A summary of the details of the licences is provided in Table 1-1 and a map of the exploration 

tenements is included in Figure 1-2. 
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Table 1-1 Summary of Exploration Licences Encompassing the Pedra Branca Project. 

# PROCESS TITLE HOLDER AREA (ha) PHASE ISSUE DATE EXPIRY DATE 

1 800.138/2014 PEDRA BRANCA DO BRASIL MINERAÇÃO LTDA 1,159 Exploration License Extended 2018-01-17 2022-07-20 

2 800.139/2014 PEDRA BRANCA DO BRASIL MINERAÇÃO LTDA 2,000 Exploration License Extended 2018-01-17 2022-07-20 

3 800.373/2013 PEDRA BRANCA DO BRASIL MINERAÇÃO LTDA 999 Exploration License Extended 2019-10-01 2024-03-28 

4 800.374/2013 PEDRA BRANCA DO BRASIL MINERAÇÃO LTDA 580 Exploration License Extended 2019-10-01 2024-03-28 

5 800.375/2013 PEDRA BRANCA DO BRASIL MINERAÇÃO LTDA 976 Exploration License Extended 2019-10-01 2024-03-28 

6 800.124/2014 PEDRA BRANCA DO BRASIL MINERAÇÃO LTDA 2,000 Exploration License Extended 2019-09-12 2024-03-14 

7 800.126/2014 PEDRA BRANCA DO BRASIL MINERAÇÃO LTDA 2,000 Exploration License Extended 2019-10-01 2024-03-28 

8 800.133/2014 PEDRA BRANCA DO BRASIL MINERAÇÃO LTDA 2,000 Exploration License Extended 2019-09-12 2024-03-14 

9 800.137/2014 PEDRA BRANCA DO BRASIL MINERAÇÃO LTDA 2,000 Exploration License Extended 2019-09-12 2024-03-14 

10 800.140/2014 PEDRA BRANCA DO BRASIL MINERAÇÃO LTDA 1,569 Exploration License Extended 2019-10-01 2024-03-28 

11 800.236/2014 PEDRA BRANCA DO BRASIL MINERAÇÃO LTDA 1,196 Exploration License Extended 2019-09-12 2024-03-14 

12 800.410/2014 PEDRA BRANCA DO BRASIL MINERAÇÃO LTDA 999 Exploration License Extended 2019-10-01 2024-03-28 

13 800.411/2014 PEDRA BRANCA DO BRASIL MINERAÇÃO LTDA 1,000 Exploration License Extended 2019-09-12 2024-03-14 

14 800.412/2014 PEDRA BRANCA DO BRASIL MINERAÇÃO LTDA 1,000 Exploration License Extended 2019-09-12 2024-03-14 

15 800.413/2014 PEDRA BRANCA DO BRASIL MINERAÇÃO LTDA 1,000 Exploration License Extended 2019-09-12 2024-03-14 

16 800.415/2014 PEDRA BRANCA DO BRASIL MINERAÇÃO LTDA 1,000 Exploration License Extended 2019-09-12 2024-03-14 

17 800.515/2014 PEDRA BRANCA DO BRASIL MINERAÇÃO LTDA 1,146 Exploration License Extended 2019-09-12 2024-03-14 

18 800.698/2014 PEDRA BRANCA DO BRASIL MINERAÇÃO LTDA 483 Exploration License Extended 2019-09-12 2024-03-14 

19 800.700/2014 PEDRA BRANCA DO BRASIL MINERAÇÃO LTDA 1,000 Exploration License Extended 2019-09-12 2024-03-14 

20 800.705/2014 PEDRA BRANCA DO BRASIL MINERAÇÃO LTDA 1,000 Exploration License Extended 2019-09-12 2024-03-14 

21 800.706/2014 PEDRA BRANCA DO BRASIL MINERAÇÃO LTDA 746 Exploration License Extended 2019-09-12 2024-03-14 

22 800.707/2014 PEDRA BRANCA DO BRASIL MINERAÇÃO LTDA 1,000 Exploration License Extended 2019-09-12 2024-03-14 

23 800.712/2014 PEDRA BRANCA DO BRASIL MINERAÇÃO LTDA 1,000 Exploration License Extended 2019-09-12 2024-03-14 

24 800.713/2014 PEDRA BRANCA DO BRASIL MINERAÇÃO LTDA 1,000 Exploration License Extended 2019-09-12 2024-03-14 

25 800.714/2014 PEDRA BRANCA DO BRASIL MINERAÇÃO LTDA 1,000 Exploration License Extended 2019-09-12 2024-03-14 

26 800.715/2014 PEDRA BRANCA DO BRASIL MINERAÇÃO LTDA 1,000 Exploration License Extended 2019-09-12 2024-03-14 

27 800.152/2014 PEDRA BRANCA DO BRASIL MINERAÇÃO LTDA 1,000 Exploration License Extended 2019-08-22 2024-02-13 

28 800.159/2014 PEDRA BRANCA DO BRASIL MINERAÇÃO LTDA 1,000 Exploration License Extended 2019-08-22 2024-02-13 

29 800.495/2016 PEDRA BRANCA DO BRASIL MINERAÇÃO LTDA 1,000 Exploration License Extended 2020-03-06 2024-09-01 

30 800.095/1999 PEDRA BRANCA DO BRASIL MINERAÇÃO LTDA 1,000 Final Report Presented 2019-03-07 2022-09-10 

31 800.096/1999 PEDRA BRANCA DO BRASIL MINERAÇÃO LTDA 1,000 Final Report Presented 2019-03-07 2022-09-10 

32 800.097/1999 PEDRA BRANCA DO BRASIL MINERAÇÃO LTDA 1,000 Final Report Presented 2019-03-07 2022-09-10 

33 800.002/2018 PEDRA BRANCA DO BRASIL MINERAÇÃO LTDA 960 Exploration License 2019-03-14 2023-09-14 

34 800.060/2019 PEDRA BRANCA DO BRASIL MINERAÇÃO LTDA 97.07 Exploration License 2019-08-29 2024-02-21 

35 800.061/2019 PEDRA BRANCA DO BRASIL MINERAÇÃO LTDA 567.81 Exploration License 2019-08-29 2024-02-21 

36 800.062/2019 PEDRA BRANCA DO BRASIL MINERAÇÃO LTDA 66.18 Exploration License 2019-08-29 2024-02-21 

37 800.063/2019 PEDRA BRANCA DO BRASIL MINERAÇÃO LTDA 188.96 Exploration License 2019-08-29 2024-02-21 

38 800.064/2019 PEDRA BRANCA DO BRASIL MINERAÇÃO LTDA 207.9 Exploration License 2019-08-29 2024-02-21 

39 800.218/2020 PEDRA BRANCA DO BRASIL MINERAÇÃO LTDA 1,046 Exploration License 2021-01-27 2024-09-25 

39 800.557/2021 PEDRA BRANCA DO BRASIL MINERAÇÃO LTDA 1,805 Exploration License 2022-02-08 2025-02-01 

40 800.558/2021 PEDRA BRANCA DO BRASIL MINERAÇÃO LTDA 1,884 Exploration License 2022-02-08 2025-02-01 

42 800.559/2021 PEDRA BRANCA DO BRASIL MINERAÇÃO LTDA 1,928 Exploration License 2022-02-08 2025-02-01 

43 800.560/2021 PEDRA BRANCA DO BRASIL MINERAÇÃO LTDA 1,525 Exploration License 2022-02-08 2025-02-01 

44 800.561/2021 PEDRA BRANCA DO BRASIL MINERAÇÃO LTDA 1,000 Exploration License 2022-02-08 2025-02-01 

44 800.565/2021 PEDRA BRANCA DO BRASIL MINERAÇÃO LTDA 1,000 Exploration License 2022-02-08 2025-02-01 

45 800.566/2021 PEDRA BRANCA DO BRASIL MINERAÇÃO LTDA 1,738 Exploration License 2022-02-08 2025-02-01 

46 800.567/2021 PEDRA BRANCA DO BRASIL MINERAÇÃO LTDA 989 Exploration License 2022-02-08 2025-02-01 

47 800.574/2021 PEDRA BRANCA DO BRASIL MINERAÇÃO LTDA 1,000 Exploration License 2022-02-08 2025-02-01 

48 800.575/2021 PEDRA BRANCA DO BRASIL MINERAÇÃO LTDA 1,000 Exploration License 2022-02-08 2025-02-01 

49 800.576/2021 PEDRA BRANCA DO BRASIL MINERAÇÃO LTDA 1,135 Exploration License 2022-02-08 2025-02-01 

51 800.636/2021 PEDRA BRANCA DO BRASIL MINERAÇÃO LTDA 868 Exploration License 2021-12-17 2024-12-01 
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Figure 1-2 Location of Pedra Branca Exploration Licences (February 16, 2022). (Source: Thiago Diniz, 
P.Geo ï ValOre). 
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1.4 History  

The Pedra Branca complex was discovered in the 1960ôs by local government geologists who 

were exploring the area for its chromite potential, and by 1969, 5 holes were drilled into the 

Esbarro Deposit (ñEsbarroò). 

The project then sat idle until 1985, when South African-based Gencor and Rio Tinto identified 

chromite-associated platinum-palladium mineralization. Targeting separate areas on the 

ultramafic belt, the companies completed airborne magnetic and radiometric surveys, as well as 

mapping, soil sampling and trenching. The work resulted in the discovery of 10-15 showings of 

chromitite and copper-nickel soil geochemical anomalies. Rio Tinto focused on the most northerly 

chromite occurrence (at that time), Esbarro, and drilled a total of 42 drill holes over an 800 m 

strike length, with 13 of the holes intersecting the chromite horizon. Meanwhile, Gencor targeted 

the central and southern portions of the ultramafic belt carrying out trenching and drilling 8 holes 

into the Trapiá 1 and Trapiá 2 showings. Both Rio Tinto and Gencor ceased exploration following 

a slump in platinum and palladium prices. 

As the price of platinum and palladium started to increase in the late 1990s, Altoro Gold (since 

merged with Denver-based Solitario Resources), acquired the project and commenced drilling in 

1999.  

In January 2003, Anglo American Platinum (ñAmplatsò) signed a joint venture agreement with 

Solitario Resources (ñSolitarioò) and carried out significant exploration programs for the next 11 

years, ultimately securing a majority ownership in 2011.  

Jangada acquired the project from Amplats in 2015, and advanced various facets of Pedra Branca 

until ValOreôs 2019 acquisition. 

Solitario and Amplats advanced the project through several exploration programs, including: 

¶ Extensive drilling on the main deposits bringing (30,000 m drilled by 2014); 

¶ Resource estimate and scoping study in 2005; 

¶ Drill core based metallurgical test work in 2005 and 2006; 

¶ Ground geophysics, target generation and drilling 2007 to 2012; 

¶ Resampling of all historic 1999 to 2004 drill core in 2011 to 2012; 

¶ Mineral resource estimate in 2012; 

¶ Regional scale airborne geophysics 2013; 

¶ Additional metallurgy test work in 2013; 

¶ Geophysics target regeneration and exploration drilling in 2014. 
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Extensive work throughout the history of the Pedra Branca has produced a number of advanced 

stage targets with significant PGE mineralization throughout the district, demonstrating metal 

occurrence in the regional geological system and district-scale exploration potential. 

Jangada integrated all the available information validated by Amplats and carried out their own 

validation program, which included exploration drilling at the Massapê target and metallurgical 

drilling at Esbarro deposit. 

The exploration database consists of data resulting from field mapping, remote sensing, 

geological mapping, soil sampling programs, ground and airborne geophysics, diamond drilling, 

topographic surveys, chemical analysis, and petrography. 

1.5 Geology, Mineralization and Deposit Style 

1.5.1 Regional Geology 

The Pedra Branca PGE project is situated in the Borborema Structural Province, in Ceará State, 

Brazil, 310 km from the city of Fortaleza. The Borborema Province is a region of great structural 

complexity, characterized by the superposition of distinct deformational, metamorphic, and 

magmatic events. Its final structural configuration is subsequent to the transcurrent collisional and 

post-collisional stages of the Brasiliano/Pan-African Orogeny (ca. 625ï510 Ma), which resulted 

from the convergence of the Amazonian, West African/Sao Luis and San Francisco-Congo 

Cratons during the assembly of West Gondwanaland (Santos 1996, Santos et al. 2000, Brito 

Neves et al. 2000, Oliveira et al. 2010, Caxito et al. 2014b, 2014d, 2016, Basto et al. 2019, in 

Caxito et al. 2020).  

The Borborema Province comprises several distinct tectono-stratigraphic domains separated by 

regional, hundreds of kilometre long shear zones (Almeida et al. 1976, Brito Neves 1983, Santos 

and Brito Neves 1984, Jardim de Sá et al. 1992, Santos et al. 2000, Brito Neves et al. 2000 in 

Caxito et al. 2020). 

The main shear zones subdivide the Borborema Province into three major tectonic zones or sub-

provinces: the northern, transversal, and southern zones, which are further subdivided into 

internal domains (Almeida et al. 1976, Brito Neves 1983, Santos and Brito Neves 1984, Jardim 

de Sá et al. 1992, Santos et al. 2000, Brito Neves et al. 2000, in Caxito et al. 2020). 

The main structures that divide these domains are the NE-trending Transbrasiliano Shear Zone 

(locally called Sobral-Pedro II) at the northwest corner of the province and the major east-west 

trending Patos and Pernambuco Shear Zones that separate the transversal zone from the other 

domains to the north and south. 

The northern Borborema Province is subdivided into the M®dio Corea¼ (ñMCò), Cear§ Central 

(ñCCò), Or·s-Jaguaribeano, Serid·, and Rio Grande do Norte (ñRGNò) domains. The Cruzeta 
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Complex, which hosts the PGE-bearing Tróia Mafic-Ultramafic Complex of the Pedra Branca 

project is located in the CC domain of the northern Borborema zone, within the Tróia-Pedra 

Branca Massif (Figure 1-3). 

 

Figure 1-3 Simplified Geological Features of the Borborema Province. Domains and Subdomains: ñRPò - Rio 
Preto, ñRdPò ï Riacho do Pontal, ñSeò - Sergipano, ñPEALò - PernambucoïAlagoas, ñRCò - Rio Capibaribe, 
ñAMò - Alto Moxot·, ñAPò - Alto Paje¼, ñRGò - Riacho Gravat§, ñPABò - Piancó-Alto Br²gida, ñSPò ï São Pedro, 
ñMCô - Medio Corea¼, ñCCò - Cear§ Central, ñRGNò - Rio Grande do Norte, ñSrò - Serid·. ñPeSZò - 
Pernambuco Shear Zone; ñPaSZò - Patos Shear Zone; ñTBSZò - Transbrasiliano Shear Zone (Modified from 
Caxito et al. 2020). 
























































































































































































































































































































































































































































































































