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INTRODUCTORY NOTES 

NOMENCLATURE 

 

In this Annual Information Form, unless the context otherwise dictates, ñweò, ñNautilusò, ñNautilus 

Mineralsò or the ñCompanyò refers to Nautilus Minerals Inc and its subsidiaries.  

 

CAUTIONARY NOTE REGARDING FORWARD LOOKING STATEMENTS 

 

This document includes ñforward-looking statementsò which include all statements other than statements 

of historical fact, including, without limitation, those regarding the timing of estimated future production, 

the costs of production, capital expenditures, the costs and timing of the development of new deposits, 

the success of exploration activities, government regulation of mining operations, environmental risks, 

limitations on insurance coverage, the Company's financial position, business strategy, plans and 

objectives of management for future operations, the success of negotiations relating to the Development 

Agreement required for the grant of a Mining Lease, the timing of a final Port Services Agreement, the 

design and performance of the SMTs, the completion of the pump design, the award of the contract for 

the provision of the Production Support Vessel, the identification of a strategic partner, the preparation of 

the Project Environmental Management Plan,  and any statements preceded by, followed by, or that 

include forward-looking terminology such as the words ñtargetsò, ñbelievesò, ñestimatesò, ñexpectsò, ñaimsò, 

ñintendsò, ñwillò, ñcanò, ñmayò, ñanticipatesò, ñwouldò, ñshouldò, ñcouldò or similar expressions or the 

negative thereof.  

 

Such forward-looking statements are current only as at the date of this Annual Information Form and are 

based on numerous material factors or assumptions regarding the Company's present and future 

business strategies and the environment in which the Company will operate in the future, including the 

Companyôs continued compliance with regulatory requirements, the sufficiency of current working capital, 

the estimated cost and availability of funding for the continued exploration of the Companyôs tenements, a 

continued productive relationship with the government of PNG and the good faith performance of the 

obligations of counterparties pursuant to contracts with the Company. Although the Company has 

attempted to identify important factors that could cause actual results to differ materially, there may be 

unknown risks, uncertainties and other important factors beyond the Company's control that could cause 

the actual results, performance or achievements of the Company to be materially different from future 

results, performance or achievements expressed or implied by such forward-looking statements.  .  

 

Except as may be required by applicable laws, the Company expressly disclaims any obligation or 

undertaking to disseminate any updates or revisions to any forward-looking statements contained herein 

to reflect any change in the Company's expectations with regard thereto or any change in events, 

conditions or circumstances on which any such statements are based 

 

The reader is cautioned not to place undue reliance on forward-looking statements. 
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CURRENCY PRESENTATION AND EXCHANGE RATE INFORMATION 

 

This Annual Information Form contains references to United States dollars, Canadian dollars, Euro, Great 

Britain pounds and Australian dollars.  All dollar amounts referenced, unless otherwise indicated, are 

expressed in US dollars which are referred to as ñUS$ò, with Canadian dollars referred to as ñCdn$ò, Euro 

referred to as EUR, Great Britain pounds referred to as ñGBPò and Australian dollars referred to as ñA$ò.  

 

 

The closing, high, low and average exchange rates for the US dollar in terms of Canadian dollars for the 

three years ended December 31, 2009, 2008 and 2007, as reported by the Bank of Canada, were as 

follows: 

 Year Ended December 31 

 2009 

Cdn$ 

2008 

Cdn$ 

2007 

Cdn$ 

Closing 1.0510 1.2180 0.9913 

High 1.3066 1.2969 1.1855 

Low 1.0251 0.9719 0.9215 

Average
(1)

 1.1420 1.0660 1.0750 

   

(1) Calculated as an average of the daily noon rates for the period. 

 

On March 15, 2010, the Bank of Canada noon rate of exchange was Cdn$1.00 = US$0.9788 or US $1 = 

Cdn$1.0217. 

 

 

The closing, high, low and average exchange rates for the US dollar in terms of Great Britain pounds for 

the three years ended December 31, 2009, 2008 and 2007, as reported by the Bank of Canada, were as 

follows: 

 

 Year Ended December 31 

 2009 

GBP 

2008 

GBP 

2007 

GBP 

Closing 0.6186 0.6843 0.5009 

High 0.7327 0.6947 0.5213 

Low 0.5891 0.4923 0.4725 

Average
(1)

 0.6414 0.5449 0.4987 

   

(1) Calculated as an average of the daily noon rates for the period. 

 

On March 15, 2010, the Bank of Canada noon rate of exchange was US$1.00 = GBP0.6648 or GBP1.00 

= US$1.5043 
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The closing, high, low and average exchange rates for the US dollar in terms of Euro for the three years 

ended December 31, 2009, 2008 and 2007, as reported by the Bank of Canada, were as follows: 

 

 Year Ended December 31 

 2009 

EUR 

2008 

EUR 

2007 

EUR 

Closing 0.6977 0.7184 0.67940 

High 0.7970 0.8035 0.77710 

Low 0.6623 0.6246 0.66800 

Average
(1)

 0.7198 0.6832 0.73082 

   

(1) Calculated as an average of the daily noon rates for the period. 

 

On March 15, 2010, the Bank of Canada noon rate of exchange was US$1.00 = EUR0.7325 or EUR1.00 

= US$1.3652. 

 

The closing, high, low and average exchange rates for the US dollar in terms of Australian dollar for the 

three years ended December 31, 2009, 2008 and 2007, as reported by the Bank of Canada, were as 

follows: 

 

 Year Ended December 31 

 2009 

A$ 

2008 

A$ 

2007 

A$ 

Closing 1.1140 1.4323 1.1397 

High 1.5874 1.6467 1.2948 

Low 1.0676 1.0202 1.0673 

Average
(1)

 1.2819 1.1951 1.1957 

   

(1) Calculated as an average of the daily noon rates for the period. 

 

On March 15, 2009, the Bank of Canada noon rate of exchange was US$1.00 = A$1.0971 or A$1.00 = 

US$0.9115. 
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DEFINITIONS 
 
 

ñAgò silver 

ñAIMò AIM, a market regulated by the London Stock Exchange 

ñAngloò Anglo American plc 

ñAuò gold 

ñA$ò or ñAUDò Australian dollars, the lawful currency of Australia 

ñBarrickò Barrick Gold Corporation 

ñBoardò or ñDirectorsò the directors of the Company as at the date of this document 

ñC$ò or ñCDN$ò Canadian dollars, the lawful currency of Canada 

ñCanyonò Canyon Offshore Inc 

ñCommon Sharesò The common shares without par value in the capital of Nautilus 

ñCuò copper 

ñDECò Department of Environment and Conservation 

ñEEZò exclusive economic zone 

ñEIRò Environmental Inception Report 

ñEISò Environmental Impact Statement 

ñELò exploration licences 

ñEMò electromagnetic 

ñEPCMò engineering, procurement, construction management 

ñEpionò Epion Holdings Limited 

ñFijian Tenementsò the tenements in the North Fiji Basin for which special prospecting 
licence applications have been lodged by Nautilus Minerals Fiji Pty 
Limited 

ñGolderò Golder Associates Pty Ltd 

ñMetalloinvestò Metalloinvest Holding (Cyprus) Limited 

ñMinisterò The person charged with administering the Mining Act of PNG 

ñMLò Mining Lease 

ñMLAò Mining Lease Application 

ñMRAò Minerals Resource Authority 

ñMRE Reportò Technical report on the Solwara 1 Project entitled ñMineral Resource 
Estimate, Solwara 1 Project, Bismark Sea, Papua New Guineaò dated 
February 1, 2008 and prepared by Mr. Ian Lipton of Golder. 

ñNautilusò or ñCompanyò   Nautilus Minerals Inc, a company existing under the British Columbia 
Business Corporations Act and incorporated in British Columbia, 
Canada. 

ñNGOò non-government organization 
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ñNMNò or ñNMCò Nautilus Minerals Niugini Limited (formerly Nautilus Minerals 
Corporation Limited) 

ñNMOò Nauitilus Minerals Oceania Limited 

ñNumisò Numis Securities Limited 

ñPbò lead 

ñPGKò Kina, the lawful currency of Papua New Guinea 

ñPlacer Domeò Placer Dome Exploration Inc. and Placer Dome Oceania Limited (each 
being subsidiaries of Barrick) 

ñPNGò Papua New Guinea 

ñPNG Licencesò or ñPNG 
Tenementsò 

the exploration licences granted in the PNG Territory and (as the 
context may require) the further exploration licences applied for in the 
PNG Territory 

ñPNG Territoryò means sub-sea, seafloor and sub-seafloor within the coast waters, 
territorial waters, exclusive economic zone and continental shelf of 
PNG 

ñProjectsò or ñTenementsò collectively the PNG Tenements, the Fijian Tenements, the Solomon 
Island Tenements and the Tongan Tenements 

ñRALSò riser and lifting system 

ñReportò Mineral Resource Estimate Solwara 1 Project, Bismark Sea, Papua 
New Guinea for Nautilus Minerals Inc dated February 1, 2008 and 
prepared by Mr Ian Lipton, Principal Geologist, Golder Associates Pty 
Ltd.   

ñReverse Takeoverò or ñRTOò the series of transactions undertaken by the Company in May 2006 
whereby it disposed of substantially all of its oil and gas business and 
assets and acquired NMN and NMO. 

ñROVò remote operated vehicle 

ñSMDò Soil Machine Dynamics plc 

ñSMSò seafloor massive sulphide 

ñSMTò seafloor mining tool 

ñSolomon Island Tenementsò exploration licences granted in the Solomon Island territorial waters 

ñSolwara 1 or ñSolwara 1 
Projectò 

a prospect within the exploration licence (EL1196) granted to NMN in 
the PNG Territory   

ñSolwara 2ò a prospect within the exploration licence (EL1383) granted to NMN in 
the PNG Territory  

ñSolwara 3ò  a prospect within the exploration licence (EL1383) granted to NMN in 
the PNG Territory  

ñSolwara 4ò  a prospect within the exploration licence (EL1196) granted to NMN in 
the PNG Territory   

ñSolwara 5ò  a prospect within the exploration licence (EL1196) granted to NMN in 
the PNG Territory   

ñSolwara 6ò  a prospect within the exploration licence (EL1196) granted to NMN in 
the PNG Territory   

ñSolwara 7ò  a prospect within the exploration licence (EL1196) granted to NMN in 
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the PNG Territory   

ñSolwara 8ò  a prospect within the exploration licence (EL1196) granted to NMN in 
the PNG Territory   

ñSolwara 9aò  a prospect within the exploration licence (EL1196) granted to NMN in 
the PNG Territory 

ñSolwara 9bò  a prospect within the exploration licence (EL1196) granted to NMN in 
the PNG Territory 

ñSolwara 10ò  a prospect within the exploration licence (EL1383) granted to NMN in 
the PNG Territory 

ñSolwara 11ò  a prospect within the exploration licence (EL1647) granted to NMN in 
the PNG Territory 

ñSolwara 12ò  a prospect within the exploration licence (EL1374) granted to NMN in 
the PNG Territory 

ñSolwara 13ò  a prospect within the exploration licence (EL1374) granted to NMN in 
the PNG Territory 

ñSolwara 14ò  a prospect within the exploration licence (EL1383) granted to NMN in 
the PNG Territory 

ñSolwara 15ò  a prospect within the exploration licence (EL1383) granted to NMN in 
the PNG Territory 

ñSolwara 16ò  a prospect within the exploration licence (EL1383) granted to NMN in 
the PNG Territory 

ñSolwara 17ò  a prospect within the exploration licence (EL1386) granted to NMN in 
the PNG Territory 

ñSolwara 18ò  a prospect within the exploration licence (EL1501) granted to NMN in 
the PNG Territory 

ñSolwara 19ò  a prospect within the exploration licence (EL1484) granted to NMN in 
the PNG Territory 

ñTechnical Reportò Technical report entitled ñ43-101 Technical Report 2009 Papua New 
Guinea, Tonga, Fiji, Solomon Islands and New Zealandò dated March, 
2010 and prepared by Mr. Phil Jankowski of SRK Australia Pty. Ltd.  

ñTeck Resourcesò Teck Resources Limited 

ñTongan Licence Applicationsò 
or ñTongan Tenementsò 

the exploration licences or applications, as the context requires, in the 
1887 Proclamation Area of the Kingdom of Tonga 

ñTSX Venture Exchangeò or 
ñTSX-Vò 

TSX Venture Exchange Inc 

ñTSXò TSX Inc 

ñUKò the United Kingdom of Great Britain and Northern Ireland 

ñUSò or ñUSAò the United States of America, its territories and possessions, any state 
of the United States of America and the District of Columbia. 

ñUS$ò or ñUSDò US dollars, the lawful currency of the US 

ñXRFò X-ray florescence 

ñzincò zinc 
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CORPORATE STRUCTURE 
 
 

NAME, ADDRESS AND INCORPORATION 

 

Nautilus Minerals Inc. was incorporated under the laws of the Province of British Columbia, Canada, on 

January 26, 1987 under the name ñPremier Gold Resources Inc.ò  On April 8, 1991, the Company 

changed its name to ñCryptic Ventures Inc.ò  The Company continued into the Yukon on November 21, 

1996 under ñZen International Resources Ltd.ò, continued to Alberta on March 27, 2002 under ñOrca 

Petroleum Inc.ò and then continued to British Columbia on April 27, 2006 under ñNautilus Minerals Inc.ò 

where the Company continued under the provisions of the Business Corporations Act (British Columbia). 

 

The common shares of the Company commenced trading on the TSX Venture Exchange (formerly the 

Vancouver Stock Exchange) on March 6, 1989 and on August 24, 2007 the Companyôs shares were 

listed on the Toronto Stock Exchange.  The common shares of the Company commenced trading on AIM, 

a market regulated by the London Stock Exchange on February 2, 2007. 

 

The Company, as it is currently structured, was formed on May 8, 2006 when the Company completed 

the RTO. The Companyôs principal business prior to the RTO was oil and gas exploration in Bolivia, which 

business was done through its wholly owned subsidiaries:  Zen International Resources Limited, Orca 

Energy Corp., Orca International Corp., Compania Petrolera Orca S.A and Orca Petroleo S.A. 

 

The Company is now in the business of exploring the ocean floor for copper, gold, silver and zinc SMS 

deposits.  The Company conducts its operations primarily through its direct and indirect wholly-owned 

subsidiaries. 

 

The Companyôs registered and records office is located at 10
th
 Floor, 595 Howe Street, Vancouver, British 

Columbia, V6C 2T5 Canada.   

INTERCORPORATE RELATIONSHIPS 

 

NMN was organised under the laws of PNG on October 9, 1995.  NMN has been reviewing research data 

on SMS deposits in PNG since 1997, and during 2006 with Placer Dome conducted sampling work on the 

seabed. All activities undertaken to date by the Company in PNG have been undertaken by NMN and the 

other subsidiaries domiciled in PNG. Each of the PNG Licences are held by NMN and the other 

subsidiaries domiciled in PNG and the applications for the further 22 exploration licences in PNG have 

been made in the name of NMN and the other subsidiaries domiciled in PNG. 

 

NMO was incorporated under the laws of Vanuatu on June 17, 2002. NMO currently acts as a holding 

company for the various subsidiaries shown in the Company's structure below.  These various 

subsidiaries have made applications and in some instances been granted prospecting licences within the 

1887 Proclamation Area of the Kingdom of Tonga, Solomon Islands, Fiji and New Zealand.  
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Nautilus Minerals Pacific Pty Ltd was incorporated in Australia on April 18, 2006 and provides various 

administrative services to the Company. 

 

The following chart illustrates the Companyôs corporate structure, as at the date of this Annual Information 

Form, listing each of its subsidiaries, together with the jurisdiction of incorporation of each subsidiary and 

the percentage of voting securities beneficially owned or over which control or direction is exercised by 

the Company. 
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GENERAL DEVELOPMENT OF THE BUSINESS OF THE COMPANY 
 
 

THREE YEAR HISTORY 

 

2007  
 

Additional license applications 

On January 8, 2007, the Company announced  that it lodged 18 Prospecting License applications within 

the 1887 Proclamation Area of the Kingdom of Tonga, and a further two Special Prospecting Licenses 

within the EEZ of Fiji. The applications cover a combined area of approximately 90,000km
2
.  

Approximately half of the licenses are covered by the Teck Agreement announced in December 2006 and 

therefore may be subject to joint venture with Teck. 

 

AIM admission  

On January 30, 2007, the Company announced that it has entered into an agreement with Numis in which 

Numis agreed to underwrite an equity capital offering under which the Company raised gross proceeds of 

US$100 million through the issue of 27,438,606 common shares, including 5,499,109 common shares to 

Epion, at a price of GBP185 pence per share. In conjunction with the placement, the Company was 

admitted for trading of all of its issued common shares on AIM, a market operated by the London Stock 

Exchange plc on February 2, 2007.  

 

US$75 million North American private placement  

On February 20, 2007, the Company and a syndicate of agents led by Salman Partners Inc. and including 

BMO Capital Markets, GMP Securities L.P., TD Securities Inc., Blackmont Capital Inc. and Westwind 

Partners Inc. completed a brokered private placement of 20,344,850 units at C$4.35 per unit for gross 

proceeds of C$88.5 million. Each unit consisted of one common share of the Company and one-half of 

one warrant of the Company.  Each whole warrant entitled the holder to purchase one additional common 

share of the Company at a price of C$5.655 per share for a period of 24 months following the closing.   

 

Exploration program results in four new prospects ï Solwara 5, 6, 7 and 8 

In 2007 Nautilus deployed two vessels to undertake exploration and environmental baseline studies over 

its PNG exploration licences; the 50m vessel "Aquila" and the 141m vessel "Wave Mercury".  

 

During the exploration program the Company announced the discovery of four new seafloor massive 

sulphide systems, which the Company named Solwara 5, 6, 7 and 8.  The four new mineralized zones 

were discovered during a four week exploration program and highlighted the rigour of the program and 

effective use of modern technology and techniques and the potential for further discoveries in the region.  

The four new seafloor massive sulphide systems were located following the reprocessing by Nautilus of 

geophysical data gathered in 2005 by the Companyôs then joint venture partner, Placer Dome. 
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Solwara 5, 6, 7 and 8 Prospects ï 2007 Surface Sampling 

Prospect 
No. of 

Samples 
Gold g/t Copper % Zinc % Lead % Silver g/t 

Solwara 5 12 14.6 6.0 8.3 1.6 282 

Solwara 6 9 19.2 13.4 15.2 0.6 191 

Solwara 7 11 10.9 3.7 15.6 1.2 261 

Solwara 8 31 13.4 10.1 19.7 1.4 205 

 

 

Exploration licenses covering approximately 140,000 square kilometers in Papua New 

Guinea, Solomon Islands and Tonga 

During 2007 Nautilus was granted 26 new exploration licences covering an area of 59,803 square 

kilometres within the territorial waters of PNG. 

 

In addition, the Company was granted 16 offshore exploration licences covering 78,977 km
2
, being an 

area containing most known prospects within the 1887 Proclamation Area of the Kingdom of Tonga in the 

western Pacific.  A further 14 tenements covering 8,268 km
2
 in the EEZ of the Solomon Islands were also 

granted, extending the Company's tenement holding in the highly prospective Woodlark Basin to the east 

of PNG. 

 

Listing of shares on the TSX 

On August 24, 2007, the Companyôs common shares were de-listed from the TSX Venture Exchange and 

were listed on the Toronto Stock Exchange.  

 

Nautilus takes over development at Solwara 1  

On July 6, 2007, the Company announced the lapse of an Agreement with Belgium-based dredging 

company, Jan De Nul.  The Terms of Agreement entered into on October 1, 2006 stated that the 

Agreement would continue until one of the following events occurred, whichever was the first: 

 

i) The parties signed a formal contract for the Works; or 

ii) The Parties did not reach an agreement to costs, engineering design and performance of the 

Special Equipment on or before July 1, 2007. 

 

The Agreement also provided that if the Terms of Agreement was terminated by Nautilus under item (ii) 

above then a cancellation fee of ú1 million would be reimbursed to Jan De Nul.   The parties did not 

reach agreement on costs, design and performance by July 1, 2007 and, although the Company, 

on June 29, 2007 sought an extension of the Terms of Agreement, Jan De Nul would not agree to an 

extension and accordingly the Terms of Agreement lapsed .  Jan De Nul has made a claim for a 

cancellation fee of ú1 million.  The Company has rejected their claim on the basis that the Company did 

not terminate the Agreement.  The matter remains unresolved. 

 

C$39.1 million private placement  

On November 29, 2007, the company announced that it completed a private placement to Epion of 

10,859,690 units at a price of C$3.60 per unit  for aggregate gross proceeds of C$39,094,884.  Each unit 

consisted of one common share of the Company and one-half of one warrant of the Company.  Each 

whole warrant entitled the holder to purchase one additional common share of the Company at a price of 

C$5.655 per share for a period of 24 months following the closing 
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Progress with development of Solwara 1 

Following the lapse of the Terms of Agreement with Jan De Nul, Nautilus took over the development of 

Solwara 1 with significant progress made during the second half of 2007 with the focus on the tendering 

for the provision of the three key mining system components: 

 

1) Seafloor Mining Tool (SMT) 

 

2) The Riser and Lifting System (RALS) 

 

3) Mining services, including provision of the mining vessel 

 

The approach adopted by Nautilus was to award the contracts sequentially with the SMT and RALS 

contracts awarded first. The mining services contract will then be awarded as the configuration of these 

subsea systems has bearing on the optimal surface vessel configuration that the mining contractor will be 

required to provide.   

 

The SMT contract for £33 million was awarded on December 18, 2007 to Soil Machine Dynamics of 

Newcastle upon Tyne, UK for the design and build of two SMTs. 

 

 

Teck exercises warrants and commits to undertake ship based exploration during 2008 

On December 20, 2007, Teck agreed to exercise, six months early, its share purchase warrants to 

acquire 3,000,000 additional common shares of the Company at a price of US$5.00 per share for a total 

of US$15 million. 

 

In addition, Teck and Nautilus agreed that Teck could utilise the US$12 million option payment, previously 

committed as an option to form joint ventures with Nautilus, to conduct and manage a ship based 

exploration program in 2008 in one or more of four designated areas in Papua New Guinea, Tonga and 

New Zealand (together the ñAreas"). Excluded from the Areas are the Solwara 1 to 8 projects, a 17,500 

sq km tenement package in Papua New Guinea and exploration licences and applications in Tonga and 

Fiji applied for before October 20, 2006 which remain 100% owned by Nautilus. 

 

The agreement required Teck to establish an exploration team to develop and carry out a ship based 

program in 2008 in the Areas, and to commit to that sea based program by notice to Nautilus by June 30, 

2008.  If Teck did not make the commitment for any particular Area before June 30, 2008 it would lose the 

right to form a joint venture with Nautilus in that Area and will be restrained from competing with Nautilus 

until August 31, 2011 in that Area. If Teck did not make a commitment to any of the Areas before June 

30, 2008 it agreed to pay Nautilus any shortfall in the US$12 million expenditure requirement.  Teck 

would not earn an equity interest in any tenements through this US$12 million expenditure but, rather 

would have the right to select, by December 31, 2008, various countries for a country earn-in.  

 

World first seafloor massive sulphide resource 

On December 20, 2007, Golder completed the world's first NI 43-101 compliant resource estimate for a 

SMS system at Solwara 1:  

 

¶ Indicated Mineral Resource: 870 kt @ 6.8% Cu, 4.8 g/t Au, 23 g/t Ag, 0.4% Zn.  

¶ Inferred Mineral Resource: 1,300 kt @ 7.5% Cu, 7.2 g/t Au, 37 g/t Ag, 0.8% Zn. 
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The estimate from Golder was based on the following:  

 

¶ results of 111 core drill holes drilled from the seafloor in 2007,  

¶ surface mapping and sampling (133 samples),  

¶ supporting information from 35 core holes drilled in 2006. 

 

The estimate was further supported by an EM survey which effectively outlined the surface extent of 

massive sulphide mineralisation. A cut-off of 4.0% Cu was used. 

 

The area drilled in 2007 was constrained by the time available for drilling as a result of the vessel contract 

term, and the depth limitations of the new ROV rigs. As a result, it was not possible to pursue the western 

extensions of the system, nor test a number of interesting EM anomalies in the vicinity. The revolutionary 

ROV drill technology developed and employed during the year resulted in a step change improvement in 

core recovery (73% in massive sulphide) from previous subsea drilling systems. However, the design 

capability of this new system was limited to drilling to a maximum of 19 metres. The Company worked 

with its partners on developing drilling systems with extended depth capability to effectively evaluate the 

deeper potential in 2009. 

 

2008  

 

Contract Signed with Canyon Offshore Inc. 

On May 1, 2008 Nautilus signed a contract with Canyon to provide a vessel, ROV and drilling equipment 

for its exploration and environmental programs, to be undertaken on the Company's 100% owned PNG 

and Tonga granted exploration titles. 

 

The contract with Canyon allowed for a minimum of 165 days on the water, with four 30-day extension 

options at Nautilus' discretion.  The Nor Sky, a DP2 class ROV support ship, deployed a T200 ROV, the 

same type of work-class ROV employed by Nautilus and Canyon during the highly successful 2007 

exploration programs. 

 

Nautilus Confirms Marketable Copper Concentrate from Solwara 1 Ore 

On May 23, 2008 Nautilus received the results for metallurgical test work completed on its Solwara 1 

deposit. The results confirmed that conventional flotation processing of Solwara 1 ore can produce a 

clean and high-grade copper concentrate. The low Bond Ball Mill Work Index and simple flotation 

requirements also indicated the low capital and operating cost potential of Solwara 1 ore treatment. 

 

Nautilus was able to confirm that a high-quality copper concentrate with grades of better than 28% copper 

can be produced using standard flotation techniques with copper recoveries of more than 85%. The 

concentrates produced were "clean" with low levels of deleterious elements which demonstrate that the 

Company has a marketable concentrate product. 

 

The metallurgical test work comprising mineragraphy, comminution and flotation was carried out by 

AMMTEC laboratories in Perth, Western Australia. It was carried out on 10 composite samples recovered 
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from 1.2 tonnes of Solwara 1 drill core collected during the 2007 drilling campaign at the Company's 

Solwara 1 Project, located in the territorial waters of PNG as documented in the MRE Report. 

  

The metallurgical test program was developed to provide data to design a flotation process. The following 

key points were concluded from this metallurgical test work:  

 

¶ Over 95% of the copper occurs as the mineral chalcopyrite;  

¶ The gangue consists of pyrite, barite, anhydrite and minor silicate minerals, all of which are 

readily separated from chalcopyrite using standard flotation techniques;  

¶ Grinding and flotation tests indicate effective liberation with a likely primary grind size of 80% - 55 

microns and regrind size of 80% -25 microns  

¶ Comminution data indicates that the ore has an average Bond Ball Mill Work Index of about 11 

kWh/t;  

¶ Flotation results obtained using standard conditions indicate that copper concentrate grades 

greater than 28% should be achieved at copper recoveries in excess of 85%;  

¶ The impurity element arsenic is held predominantly in the mineral arsenopyrite. Test work 

indicates that the arsenopyrite is readily liberated from the chalcopyrite and pyrite and flotation 

produces marketable concentrates with arsenic contents below the penalty level  

¶ The copper concentrates contain significant gold contents and in some cases payable levels of 

silver; and  

¶ Greater than 90% of the gold reports to sulphides either to a copper or a pyrite concentrate.   

 

Further work defining gold and silver deportment is to be undertaken. 

 

Seed Capital Investment 

 

In 2008 Nautilus made a US$1.3 million seed capital investment for a 51% equity interest in United Nickel 

Inc., a company associated with former director and CEO David Heydon. United Nickel Inc intended to be 

involved in the exploration for ultra-deepwater (>4,000m) mineral resources.  The shareholder agreement 

for the new subsidiary includes a mutual non-compete between the companies until the end of 2010. 

 

New CEO and President Appointed 

 

Stephen Rogers was appointed as the Company's new President and CEO effective from June 4, 2008.   

 

He joined Nautilus in January 2007 as Chief Development Officer in charge of the engineering and 

delivery of the Solwara 1 Project. On joining Nautilus, Stephen built a strong engineering team and put 

into place the key engineering contracts for the seafloor mining system. 

 

Stephen has over 30 years in corporate and project management and extensive deep water offshore and 

onshore project development experience. Prior to joining Nautilus, Stephen worked with Clough Limited, 

one of Australia's largest multidisciplinary engineering firms, where he was CEO for oil and gas. Before 

his role at Clough Limited, Stephen was regional Managing Director for Technip, formerly Coflexip Stena 

Offshore.  

 

Stephen is a graduate civil engineer from King's College, London, a Member of the Institute of Marine 
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Engineering, Science and Technology (MIMar EST) and a Fellow of the Australian Institute of Company 

Directors. 

 

After resigning as CEO in June, 2008, David Heydon remained as a non-executive director until his 

resignation on October 16, 2008. 

 

 

Discovery of Solwara 10 - a new high-grade Seafloor Massive Sulphide system in PNG 

On September 4, 2008 the Company announced the discovery of a new high-grade SMS system - 

Solwara 10. 

 

Mapping along lines nominally 100m apart, using a T200 ROV, Nautilus outlined an exposed SMS 

system, containing copper and zinc mineralization. 

 

Solwara 10 is located within a 100% owned Nautilus exploration license (EL1383), about 24km SW of 

Nautilus' Solwara 2.. 

 

Sulphide mineralisation at Solwara 10 was mapped visually and confirmed by grab sampling. The SMS 

system outlined is approximately 680m long, by an across strike outcrop width of 30 to 270m, averaging 

110m. It lies on the seafloor approximately 2,240m below sea level, on the south flank of a small rise. The 

SMS outcrop is surrounded by unconsolidated sediment and volcanic outcrops. 

 

Thirteen surface grab samples recovered from the prospect, averaged 5.3% copper and 11.5% zinc when 

analysed using a hand-held XRF instrument (Niton XLT 592).  

 

Discovery of Solwara 9a and 9b - two new high-grade Seafloor Massive Sulphide systems in PNG 

On September 11, 2008 the Company announced the discovery of two new high-grade SMS systems - 

Solwara 9a and Solwara 9b, within 1.5 km of Solwara 1. 

 

Solwara 9 is located in the territorial waters of PNG within EL1196 and MLA 154, both of which are wholly 

owned by Nautilus. MLA 154 contains other known SMS occurrences, including Solwara 5, South and 

North Su, along with the Solwara 1 deposit.. Solwara 9 lies within 1.5km of Solwara 1. 

 

Positive indications of mineralisation at Solwara 9 were observed during the sub-sea geophysical 

program, conducted during the early part of the of the Nor Sky 2008 exploration campaign. Mapping and 

sampling using a T200 ROV identified two exposed SMS systems. Initial results obtained from Solwara 9 

samples using a hand-held XRF instrument indicate copper and zinc mineralization 

 

Sulphide mineralisation at Solwara 9a and 9b was mapped visually and confirmed by grab sampling. The 

SMS systems outlined are approximately 220m and 180m long respectively, by an across strike width 

averaging 40m. The systems lie on the seafloor approximately 1,680m below sea level, on the south-west 

flank of the North Su knoll. The SMS outcrop is surrounded by unconsolidated sediment and volcanic 

outcrops. 

 

Teck discovered four new high-grade Seafloor Massive Sulphide systems on Nautilusô 

prospecting licences in Tonga  

On September 17, 2008 the Company was advised by its exploration partner, Teck that it had discovered 

four new high-grade SMS systems on Nautilus' prospecting licences in the EEZ of the Kingdom of Tonga.  
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Laboratory testing of 17 massive sulphide samples, across the four newly discovered SMS systems, 

returned an average grade of 16.4 g/t gold, 8.2% copper, 12.3% zinc and 184 g/t silver.  

 

The Maka SMS system is located in a water depth of approximately 1,660m and lies on the crest of the 

North East Lau Spreading Centre. Sulphide outcrops up to 4m high have been mapped, using video 

camera and sonar instruments from a ROV, protruding from a base of predominantly pillow basalts. The 

strike length was estimated at 130m with a width of 100m. 

 

The Tunu-Sosisi SMS system is comprised of three sub systems at a water depth of approximately 

1,635m along a roughly linear zone over 1.7 km that lies on a major structural zone cross cutting the 

southern rim of the North East Lau Caldera. All three sub systems have sulphide outcrops protruding from 

a soft sedimentary base. Estimated size of each of the sub systems are: Tunu (150 x 100m), Sosisi-1 

(150 x 60m) and Sosisi-2 (105 x 70m). 

 

The Pia SMS system is located at a water depth of approximately 1,470m and in close proximity to a 

major structural zone that cross cuts the northern rim of the North East Lau Caldera. The approximate 

length of the system is 200m with a width of 80m. All sulphide outcrops protrude from a soft sedimentary 

base. 

 

The Niua SMS system is comprised of two sub systems that lie approximately 1,300m apart and within 

individual crater like depressions. The first system, Niua-2 is at a water depth of 900m and has an 

estimated strike length of 230m and width of 170m. The second system, Niua-3 is at a water depth of 

1,180m with an estimated strike length of 270m and width of 250m. 

 

Submission of Mining Lease Application 

On October 3, 2008 the Government of PNG registered the receipt of Nautilus' ML application over 

Solwara 1.  A Development Proposal, which details the planned development of the Company's Solwara 

1 Project, was lodged simultaneously with the Mining Lease application and accepted by Mr Kepis Wali, 

Managing Director of the MRA on behalf of the Government of PNG on September 30, 2008. 

 

The lodging of this ML application was a key milestone for the Solwara 1 Project and a historic event in 

the infancy of the seafloor mining industry. The lodging of the ML application formally commenced the 

permitting process for the development of the Solwara 1 Project as governed by PNG's Mining and 

Environment Acts, which clearly outlines compliance standards and the review process that is required for 

the development to proceed.  

 

Anglo Increased its Stake in Nautilus to 11.1% 

On November 5, 2008, a wholly owned subsidiary of Anglo, subscribed for an additional 8,933,702 

common shares in the Company to increase its equity stake in Nautilus from 5.7% to 11.1%. Anglo 

elected to exercise, in full, the anti-dilution right granted to it in its original Subscription Agreement dated 

October 20, 2006 the terms of which were negotiated at the time of the original subscription  

 

Under the Subscription Agreement, Anglo received a one-off right to increase its holding to 11.1% of the 

Company's common shares. The right would have expired on October 31, 2008 if Anglo had not elected 

to exercise this right. The subscription took  Anglo's total shareholding to 17,267,036, representing 

11.1% of the Company's common shares at that time. The agreed price of the issue was based on a 

formula linked to the volume weighted average price of Nautilus' common shares over the month of 

October 2008 and resulted in 5,177,066 shares being issued at C$1.33 (US$1.13)* and 3,756,636 
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shares being issued at C$1.46 (US$1.24)*. Total funds received were C$12.4 million (US$10.5 million)*. 

 

* Based on exchange rate C$1.00 = US$0.8468. 
  

Nautilus Minerals Submits Environmental Impact Statement to Papua New Guinea Government 

On November 6, 2008, the Papua New Guinea government accepted the Solwara 1 Project EIS for 

review. Acceptance of the EIS confirmed that the document complied with the submission requirements 

of the PNG Environment Act 2000.  

 

As discussed under the heading ñDescription of Business ï Overview of Business ï Environmental 

Protectionò, PNG has a well-established environmental permitting process for mineral projects. 

 

To enhance transparency, and provide access to information, Nautilus launched the CARES 

("Community Accountable, Responsible Environmentally and Safe") website November 10, 2008. The 

website provides information on the EIS, including the full EIS report, background information and 

commonly asked questions and answers.  

 

Discovery Identifies Potential New SMS District in Papua New Guinea 

On December 12, 2008, Nautilus was advised by Teck of the discovery of a new SMS system - 

Solwara 11, on a Nautilus EL in the territorial waters of PNG. 

 

Teck, submitted a report detailing the discovery of Solwara 11. Work was completed from the DEA 

Surveyor, a 61m long vessel, on exploration license EL1647. Samples were recovered from the 

seafloor of the Willaumez district at water depths ranging from 1300 - 1500m  

 

Teck reported that: 

 

¶ Sulphide outcrops up to 10m high have been mapped using video camera and sonar 

instruments from a ROV protruding from a base of predominantly pillow basalts.  

 

¶ Solwara 11 comprises of at least three defined metal-bearing chimney fields plus other 

associated iron/manganese oxide and/or silica-iron sulphide zones. These demonstrate a 

broad hydrothermal alteration system within an area of approximately 2.8km x 2km.  

 

¶ Chimney fields are largely inactive except one where hot water was observed.  

 

¶ This discovery resulted from multibeam, backscatter, and water-column physical and chemical 

data collected from Teck cruises in the Bismarck Sea during April and June 2008. This 

information was used to define an exploration program that targeted areas with the greatest 

prospectivity.  

 

Nautilus Announced Deferral of Solwara 1 Mining System Equipment Build  

On December 17, 2008 the Company announced that it had decided to adopt a more cautious strategy 

and to preserve its strong cash position by delaying the construction of the equipment for the Solwara 1 

mining system. The decision was driven both by the challenges and opportunities presented by the 

unprecedented speed and severity of the global economic downturn and the uncertainty in the financial 

and commodity markets.  
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The Company continued to move forward with permitting for its Solwara 1 Project, as well as with 

various engineering and testing activities. In addition, the Company continued with its focused 

exploration program to increase its resource base. 

  

 

The Board of Directors and management undertook a thorough review of all operations. Directors and 

management required greater certainty that all elements needed to progress the project to completion 

were in place before making major equipment expenditures. Deferring the equipment build for the 

mining system was deemed an appropriate decision to preserve the strong cash position, while also 

providing an opportunity to realise cost savings and possible benefits presented by the market 

downturn, including reduced material and equipment costs, faster manufacturing times and lower 

logistics costs given a less heated market.  

 

To preserve capital, contracts and purchase orders were  suspended or terminated depending on their 

criticality to the revised development program. All of the supplier agreements contained provisions for 

termination without penalty. The Mining Support Vessel agreement was also terminated and the 

Company started the process to find alternative tonnage.  

 

The contracts that have been suspended will not incur any additional costs until those contracts are 

reactivated.  The value of the suspended contracts was $77.4 million.  The suspended contracts also 

contain provisions allowing the Company to cancel at any time. 

 

As a result of this decision, the Company reduced its workforce by approximately 30% to a level that 

allowed it to preserve cash while continuing to actively seek approval for its Solwara 1 ML application 

and for its environmental permit. Ongoing consultation activities with stakeholders, including local 

communities relating to permitting and the Solwara 1 Project continued as well as engineering work on 

the Solwara 1 mining system to enable a prompt restart when conditions allowed. 

 
  

2009  

 

Exploration success on PNG exploration cruise 

During its 2009 exploration campaign, Nautilus discovered five new high grade SMS systems, designated 

Solwara 12, 13, 14, 16, and 18.  Copper grades up to 32.4% and zinc grades up to 52.6% were reported 

from grab samples collected from these discoveries using a hand held x-ray fluorescence ("XRF") meter. 

Final assays on samples collected from Solwara 12 and 13, were also received and indicated gold up to 

39.7 g/t and silver up to 682 g/t. Additionally, the Company has made a further high grade discovery at 

Solwara 11 (11i) in the Western Bismarck Sea. 

The exploration vessel MV Fugro Solstice was successfully demobilised in Singapore on January 12, 

2010 after completing a 132 day program of water geochemistry studies, geophysics and ROV mapping 

and sampling. A total of 18 SMS systems have now been defined within the Bismarck Sea, along with 

numerous zones of hot water venting, smaller chimney fields, and barite-rich zones. 

Final assay results, including gold (Au) and silver (Ag), on samples collected from Solwara 12 and 13 

indicated high precious metal grades, which is consistent with other SMS systems in the Bismarck Sea. 
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Assays up to a maximum of 39.70 g/t Au and 682 g/t Ag were recorded from the 10 sulphide samples 

collected at Solwara 12, and a maximum of 9.23 g/t Au and 1,550 g/t Ag were recorded from the seven 

samples collected at Solwara 13. 

A further two lower grade systems (Solwara 17 and 19) were also discovered in the Bismarck Sea and 

one new system (Solwara 15) where samples were not taken due to an ROV breakdown.   Additional 

exploration work is planned to test these SMS systems in 2010. 

Nautilus granted Environmental Permit for Solwara 1 

The final Environmental Permit for the development of the Solwara 1 Project was received on December 

29 2009 from the DEC of Papua New Guinea for a term of 25 years, expiring in 2035.  

 

Working with the appropriate government departments and agencies, the next steps for Nautilus is to 

negotiate the Development Agreement required for the grant of the Mining Lease and prepare the draft 

project Environmental Management Plan. 

 

Port capacity at Rabaul, PNG, secured 

On October 7, 2009 the Company announced that it has entered into a Port Upgrade and Operations 

Deed ("Deed") with PNG Ports Corporation Limited ("PNGPC") that provides Nautilus with a secure right 

to port handling capacity for 1.5 million tonnes of ore per year for three years with an option to commence 

operations as early as January 1, 2012. The Deed also provides Nautilus with the exclusive right to enter 

into a licence agreement to use the hardstand area of the Rabaul port for the Solwara 1 ore stockpiles. If 

as anticipated, Nautilus commences production from its Solwara 1 project, recovered ore will be shipped 

from the offshore site to Rabaul for temporary stockpiling prior to shipment for treatment overseas. 

Nautilus and PNGPC entered into discussions in early 2008 and later commenced joint studies into the 

port's capability to unload the incoming barges, store the ore securely and re-load the ore onto outgoing 

export ships, while maintaining quality and environmental standards. These studies included an analysis 

of existing and future port usage, shoreline geotechical studies, port berth strength capabilities, and risk 

analysis.  

The Deed provides for a methodology to jointly define the scope and contracting strategy required to 

deliver the required port upgrades to the stockpile hardstand areas, support infrastructure, mobile 

stacking and shiploading equipment. Operations covering ore unloading, stevedoring services, ore 

stacking, reclaiming and ship loading will be managed by PNGPC.  

Exploration success continues with high grade SMS systems discovered in 2009 Tongan 

exploration 

n July 3, 2009 Nautilus announced that it had successfully completed the 2009 target generation program 

in Tonga on 100% owned Nautilus prospecting licences.  Nautilus' 2009 Tongan exploration program was 

undertaken in collaboration with Australian National University ("ANU") and the Commonwealth Scientific 

and Industrial Research Organisation ("CSIRO"), onboard the Marine National Facility research vessel 

Southern Surveyor. Work was completed under the supervision of ANU's Professor Richard Arculus, 

with input from CSIRO, ANU and Nautilus. The first phase of the program mobilised from Lautoka, Fiji on 

April 23, 2009. It focused on Nautilus' Tongan tenements in the NE Lau Basin and was completed in 

Nuku'alofa, on May 18, 2009. Phase two was undertaken from May 29 to June 25, 2009 and focused on 

Nautilus' Tongan tenements in the Southern and Central Lau basins. Some of the anomalies discovered 

in phase two were identified following interpretation of data from previous marine scientific research 

surveys. 
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The assay results from the samples taken during the first phase of the 2009 target generation program in 

Tonga showed high grade copper, gold, zinc and silver assays with highest assay results in respect of 

each element across all the samples tested of 12.6% Cu, 34.0 g/t Au, 60.9% Zn and 185 g/t Ag.  

Twenty samples of SMS material were collected from Tahi Moana 7 and FRSC02 prospects, during 

phase one of the 2009 Tongan exploration program. Assay results confirm the two systems contain 

significant precious metals (gold and silver), as well as high grade copper and/or zinc mineralisation. 

Nautilus advanced its ability to acquire and interpret water column data, in collaboration with ocean 

chemistry expert Gary Massoth and other marine scientific researchers. Preliminary interpretation of 

water column survey data, gathered in Tongan waters in June 2009 has identified twelve anomalies in 

total.  All water column anomalies identified have signatures considered analogous with hydrothermal 

vent systems. Follow up video-tow and small dredge sampling were attempted over three of the 

anomalies. Sulphide mineralisation was recovered from two sites (named Tahi Moana 7 and FRSC02). 

The collaborative research program with ANU, from RV Southern Surveyor included multibeam swath 

mapping and water column surveys over key target areas identified by the exploration team. Eight of the 

water column anomalies were completely new discoveries. Three of the anomalies were identified 

following interpretation of previous NOAA ("National Oceanic and Atmospheric Administration, of the 

United States of America") voyage data, and FRSC02 is coincident with an area reported by KORDI 

("Korea Ocean Research and Development Institute, of the Republic of Korea"). Further work is required 

at each of the twelve sites in Tonga. 

 

Teck Confirmed Seafloor Massive Sulphide Exploration Plans 

On February 17, 2009 Teck confirmed its exploration expenditure in PNG and Tonga during 2008 to be 

US$14.8 million. This exceeded the minimum expenditure required for Teck to earn the right to form a 

joint venture with Nautilus in the countries of PNG and Tonga which was set at US$12 million. Despite 

this expenditure in 2008, Teck elected not to participate further in PNG and Tonga where it would have 

been required to meet a US$25 million expenditure commitment in each country over the next two years. 

Teck also advised that it wished to retain the right to joint venture with Nautilus in Fiji, New Zealand, 

Japan and Northern Marianas, subject to grant of title.  
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DESCRIPTION OF THE BUSINESS 
 

OVERVIEW OF BUSINESS 
 

GENERAL  
 

Nautilus, as it is currently structured, was formed on May 8, 2006 when the Company acquired all of the 

issued and outstanding shares of NMN (formerly Nautilus Minerals Corporation) and NMO, by issuing 

30,519,541 common shares to the shareholders of NMN and NMO.  Since the shareholders of NMN and 

NMO acquired in excess of 90% of the outstanding common shares of Nautilus, the transaction was 

accounted for as a RTO.   

 

The Companyôs main geographic focus is the western Pacific Ocean where it has been granted or made 

application for Exploration Licences in PNG, the Solomon Islands, Tonga, New Zealand and Fiji.   The 

Companyôs main focus for 2010 is the Solwara 1 Project which is located in the territorial waters of PNG. 

 

Nautilus has the objective to be the first company to commercially extract gold and copper from the 

seafloor. 
 

SUMMARY 

 

Nautilus Minerals Inc. is in the exploration stage and is the first company to commercially explore the 

ocean floor for copper, gold, silver and zinc SMS systems deposits and is endeavouring to become the 

worldôs first seafloor producer. The Companyôs main focus for 2010 is the Solwara 1 Project which is 

located in the territorial waters of Papua New Guinea. The proposed principal operations of the Company, 

subject to permitting and financing, will be the extraction of copper, zinc, gold and silver ores where there 

are economically viable discoveries.  

 

In December 2008 the Company announced that due to the global economic uncertainty it was deferring 

the build of its equipment for Solwara 1 until there was more stability in the market place.  The Company 

has continued to move forward with permitting for its Solwara 1 Project, as well as with various 

engineering and testing activities culminating in the Environmental Permit being granted on December 29, 

2009. In addition, the Company has continued with its focused exploration program to increase its 

resource base. 
  

PRODUCTION AND SERVICES 

 

The proposed mining system is made up of three main components (see Figure 1) 

¶ the Seafloor Mining Tool  

¶ the Riser and Lifting System  

¶ the Production Support Vessel  
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Figure 1 

The first step in the production process is the cutting of the seafloor material carried out by a purpose 

designed seafloor mining tool.  Here, the sulphide ore is cut from the main ore body and disaggregated to 

a slurry form by a combination of cutting and crushing, using a Remote Operated Seafloor Mining Tool 

directed from operators on the  Production Support Vessel. In the second step, the ore is brought to 

surface through a riser and lifting system comprising a horizontal transfer pipe from Seafloor Mining Tool 

to the subsea pump module, the pump module itself and the vertical riser system which brings the ore 

directly to the Production Support Vessel. The third step in the mining process is de-watering the sulphide 

ore material, which takes place by the dewatering module on the PSV, utilizing a combination of screens, 

cyclones and filters.  The ore is then transported to shore for transshipping for further processing. 



Nautilus Minerals Inc ï Annual Information Form 2009  Page 26 

 

 

SPECIALIZED SKILL AND KNOWLEDGE 

 

Nautilus has formed a technical alliance with global leaders in mining and offshore services. This alliance 

comprises both formal and informal arrangements. The Company is intent on applying the most current 

technical knowledge to the project, while ensuring that best practice is followed throughout the proposed 

mining method. 

The technical alliance is facilitating access to senior management within the respective organizations, and 

in some instances, the Company has access to their research and development, and testing facilities. 

Certain of the current or former members of the technical alliance have contributed significant capital 

resources to the Company by way of equity investments, further formalizing the relationship.  Equity 

investors in Nautilus include, Metalloinvest, Anglo and Teck. 

Our in-house technical team is highly motivated, forward-thinking and adds tremendous value to our 

operations.   In addition, firms such as Technip, Soil Machine Dynamics and Ocean Floor Geophysics Inc. 

provide the Company with the expertise that the Company needs to remain at the forefront of both 

exploration and production.   

COMPETITIVE CONDITIONS 
 

The Company is currently undertaking studies including mine planning, materials handling, shipping, 

metallurgical testing and processing studies.  These studies will assist the Company in finalising its 

capital and operating expenditure estimates and thereby assessing its competitive position in the 

marketplace.  

Nautilus was able to confirm during 2008 that a high-quality copper concentrate with grades of better than 

28% copper can be produced using standard flotation techniques with copper recoveries of more than 

85%. The concentrates produced were "clean" with low levels of deleterious elements which demonstrate 

that the Company has a marketable concentrate product. 

 

The metallurgical test work comprising mineragraphy, comminution and flotation was carried out by 

AMMTEC laboratories in Perth, Western Australia. It was carried out on 10 composite samples recovered 

from 1.2 tonnes of Solwara 1 drill core collected during the 2007 drilling campaign at the Company's 

Solwara 1 Project, located in the territorial waters of PNG as documented in the MRE Report. 

 

The metallurgical test program was developed to provide data to design a flotation process. The following 

key points were concluded from this metallurgical test work:  

 

¶ Over 95% of the copper occurs as the mineral chalcopyrite;  

¶ The gangue consists of pyrite, barite, anhydrite and minor silicate minerals, all of which are 

readily separated from chalcopyrite using standard flotation techniques;  

¶ Grinding and flotation tests indicate effective liberation with a likely primary grind size of 80% - 55 

microns and regrind size of 80% -25 microns  

¶ Comminution data indicates that the ore has an average Bond Ball Mill Work Index of about 11 

kWh/t;  
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¶ Flotation results obtained using standard conditions indicate that copper concentrate grades 

greater than 28% should be achieved at copper recoveries in excess of 85%;  

¶ The impurity element arsenic is held predominantly in the mineral arsenopyrite. Test work 

indicates that the arsenopyrite is readily liberated from the chalcopyrite and pyrite and flotation 

produces marketable concentrates with arsenic contents below the penalty level  

¶ The copper concentrates contain significant gold contents and in some cases payable levels of 

silver; and  

¶ Greater than 90% of the gold reports to sulphides either to a copper or a pyrite concentrate.   

 

Further work defining gold and silver deportment is to be undertaken. 

 

For further detail relating to competitive conditions refer to the Risk Factors ï Competition. 

 

New Products  
 

No new products have been publicly announced. 

COMPONENTS 

 

Seafloor Mining Tool (SMT) 

On December 18, 2007 the contract for the SMT (Figure 2) was awarded to Soil Machine Dynamics of 

Newcastle upon Tyne, UK.  The £33 million contract is for the design and production of two identical 

SMTs which will be used for production on the Solwara 1 Project.  SMD was chosen for the strength of its 

design, the cultural fit and competitive approach.  The system is designed to produce on average 

100m
3
/hr with peak production of 6,000 tonnes/day.  

 

Following the Companyôs announcement in December 2008 to defer the build of equipment this contract 

has been suspended.  Specific engineering work continues to allow the completion of design. 

 

  

Figure 2 
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Riser and Lifting System (RALS) 

In April 2008 Nautilus awarded a US$116 million target price contract to Technip to provide EPCM 

services for the RALS components of its deepwater seafloor massive sulphide extraction system, 

comprising: 

¶ subsea pumps;  

¶ riser pipe;  

¶ riser handling system; and  

¶ associated deck equipment.  

 

A contract with GE Hydril USA LLC for provision of the subsea slurry lift pump was suspended in 

December 2008; however some studies and engineering work continue to allow the completion of the 

pump design as far as practical. 

 

A test program to determine wear regimes has been commenced under the management of GE Hydril. 

 

Production Support Vessel (PSV) 

The third and final component to form part of the extraction system includes the provision of the 

Production Support Vessel, the dewatering spread, the engineering and management of the vessel 

integration works, the commissioning of the completed mining system and the management of daily 

production operations on a performance incentivised basis. It is anticipated to be awarded in the first half 

of 2010. 

 

INTANGIBLE PROPERTIES 

 

Nautilus has approximately 186,269km
2
 of granted tenements, and approximately 274,422km

2 
of 

applications for tenements in the territorial waters and EEZ of Papua New Guinea, Tonga, Solomon 

Islands, Fiji and New Zealand. 

 

Nautilus currently has 59 Exploration Licences granted in Papua New Guinea, totalling 100,447km
2
.  The 

prospects named Solwara 1 through 19 are located within these ELs. Licences are granted for two years 

and are renewable for a further two years if the Company complies with the Papua New Guinea Mining 

Act 1992. 
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Table 1: Current Tenements as at December 31, 2009 

 
Location 

Total Total 
Area 
(km

2
) 

Granted Granted 
Area  
(km

2
) 

Applications  Application 
Area  
(km

2
) 

PNG- Bismarck Sea 65 94,153 46 73,232 19 20,921 

PNG ï Woodlark Area 16 30,976 13 27,215 3 3,761 

Solomon Islands 25 14,758 14 8,268 11 6,490 

Tonga 46 209,444 16 77,554 30 131,890 

Fiji 14 63,160 0 0 14 63,160 

New Zealand 1 48,200 0 0 1 48,200 

Total 167 460,691 89 186,269 78 274,422 

CYCLES 

 
The profitability of mining operations is significantly affected by changes in the market price of copper, 

gold, silver, zinc and other minerals and the cost of labour, steel, power, petroleum fuels and oil. The level 

of interest rates, the rate of inflation, world supply of these minerals and stability of exchange rates can all 

cause significant fluctuations in base metal, precious metal and oil prices. Such external economic factors 

are in turn influenced by changes in international investment patterns, monetary systems and political 

developments. The price of copper, gold, silver, zinc and other minerals, steel and oil has fluctuated 

widely in recent years.  

 

ECONOMIC DEPENDENCE 

 

All of the Companyôs significant contracts contain termination clauses that are free from penalty if 

cancelled. 

 

CHANGES TO CONTRACTS 

 
On December 17, 2008 Nautilus announced it had decided to adopt a more cautious strategy and to 

preserve its strong cash position by delaying the construction of the equipment for the Solwara 1 mining 

system. The decision was driven both by the challenges and opportunities presented by the 

unprecedented speed and severity of the global economic downturn and the uncertainty in the financial 

and commodity markets. 

  

To preserve capital, contracts and purchase orders were suspended or terminated depending on their 

criticality to the revised development program. All of the supplier agreements contain provisions for 

termination without penalty. All terminated contracts relating to the construction of the subsea equipment 

have now been settled. 

 

The contracts that have been suspended will incur additional costs for engineering and test work until 

those contracts are reactivated.  The value of the suspended contracts is US$77.4 million.  The 

suspended contracts also contain provisions allowing the Company to cancel at any time. 

 

As a consequence, the Board believes that the previously announced timetable for first ore production at 

the Solwara 1 Project is likely to be delayed beyond December 2010. The Company will provide an 
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update on the new timeline milestones for production at Solwara 1 when and if a strategic partner has 

been secured and the project has been sanctioned. 

 

The Company remains committed to its objective of developing the world's first seafloor massive sulphide 

recovery operation. We will be positioned to promptly restart the equipment build as soon as a strategic 

partner has been secured and the project has been recommended. 

 

Except as detailed above, the Company is unaware of any aspect of the business being affected in the 

current financial year by renegotiation or termination of contracts or sub-contracts. 

 
 

ENVIRONMENTAL PROTECTION 

 
Process for Mining Permit Approval 

Prior to obtaining a Mining Lease the Company must go through a rigorous permitting process which has 

the following steps: 

 

1. Environmental Inception Report (EIR):   The first step in the development of a complete EIS is 

the EIR. The EIR outlines the project description and the studies that will be conducted for the 

environmental impact assessment.  Nautilusô study design incorporated the input of PNG-based 

and international: NGOs, scientists, consultants, environmentalists, and other world-renowned 

experts in the field of marine and social science.  The Papua New Guinea Department of 

Environment and Conservation approved the Nautilus EIR in 2007. 

 

2. Environmental Impact Assessment (EIA): In 2006/2007 Nautilus conducted 5 offshore 

environmental campaigns over the Solwara 1 prospect. This work included oceanography, 

biology, chemistry, water quality, and sedimentation rate studies and over 5,000 seafloor 

observations were logged.  

 

3. Environmental Impact Statement (EIS):  The EIS is the report which summarises the findings of 

the EIA.  On November 6, 2008, the Papua New Guinea government accepted the Solwara 1 

Project EIS for review. Acceptance of the EIS confirmed that the document complied with the 

submission requirements of the Environment Act 2000.  

 

4. EIS Review Period:  The EIS undergoes a formal review process by the Department of 

Environment and Conservation and the Environment Council.  The Company has been advised 

that independent scientists and other experts will be asked to comment on the EIS, and Nautilus 

fully supports this.  In addition, through a public hearings process, the public will get the chance to 

provide their comments on the EIS . 

 

5. EIS Decision: The Environment Council will make their recommendations on the EIS and these 

will be provided to the Minister for his or her approval.   

 

6. Mining Lease: Following an approval of the EIS an application for a mining lease may be 

granted. 

 

PNG has a well-established environmental permitting process for mineral projects as outlined above.  
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On December 29, 2009 the Environmental Permit for the Solwara 1 Project was approved by the 

Department of Environment and Conservation. 

 

To enhance transparency, and provide access to information, Nautilus maintains its CARES ("Community 

Accountable, Responsible Environmentally and Safe") website. The website provides information on the 

EIS, including the full EIS report, background information and commonly asked questions and answers.  

EMPLOYEES 

 

As at the end of the 2009 financial year the total number of employees in the Nautilus group was 56. 

 

FOREIGN OPERATIONS 

 
The Companyôs main geographic focus is in the western Pacific Ocean with the majority of work to date 

completed in the territorial waters and the EEZ of Papua New Guinea and Tonga.  

In 1997, Papua New Guinea became the first country in the world to grant exploration licenses, or 

tenements, for the exploration of SMS deposits. The tenements are either known to host or are 

considered prospective for base and precious metal SMS mineralization.  

 

Nautilus has approximately 186,269km
2
 of granted tenements in PNG, Tonga and the Solomon Islands, 

and approximately 274,422km
2 

of tenements and applications in the territorial waters and EEZ of Papua 

New Guinea, Tonga, Solomon Islands, Fiji and New Zealand. 

 

REORGANIZATIONS 

 
Nautilus, as it is currently structured, was formed on May 8, 2006 when the Company acquired all of the 

issued and outstanding shares of NMN (formerly Nautilus Minerals Corporation) and NMO, by issuing 

30,519,541 common shares to the shareholders of NMN and NMO.  Since the shareholders of NMN and 

NMO acquired in excess of 90% of the outstanding common shares of Nautilus, the transaction was 

accounted for as a RTO.   

 

SOCIAL AND ENVIRONMENTAL POLICIES 

 

Nautilus is committed to sustainable development. Health, safety, environment and community 

responsibilities are integral to the way we do business. The Company is committed  to continual 

improvement in its performance and efficient use of natural resources.  

Wherever the Company operates it will develop, implement and maintain management systems for 

health, safety, environment and the community that are consistent with internationally recognized 

standards and enable it to: 

¶ develop its people and provide resources to meet its targets; 
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¶ identify, assess and manage risks to employees, contractors, the environment and communities; 

 

¶ strive to achieve leading industry practice; 

 

¶ provide written procedures and instructions to ensure safe systems of work; 

 

¶ meet and, where appropriate, exceed applicable legal and other requirements; 

 

¶ set and achieve targets that include reducing and preventing pollution; 

 

¶ support the fundamental human rights of employees, contractors and the communities in which 

we operate; 

 

¶ respect the traditional rights of indigenous peoples; 

 

¶ care for the environment and value cultural heritage; and 

 

¶ provide information, instruction, training and supervision where appropriate to employees, clients, 

visitors and contractors to ensure their safety. 
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SIGNIFICANT PROJECTS 

SOLWARA 1 

 

The following disclosure in respect of the Companyôs Solwara 1 project is largely taken from the Summary 

section of the National Instrument 43-101 compliant MRE Report which is available on SEDAR.  The 

detailed disclosure in the MRE Report in respect of the Solwara 1 project is incorporated into this Annual 

Information Form by reference.  The Summary and certain extracts from the Technical Report have also 

been appended below. The Technical Report is available on SEDAR and is incorporated into this Annual 

Information Form by reference. 

Summary of Technical Report on Solwara 1 (from the MRE Report). 

The Solwara 1 Seafloor Massive Sulphide (SMS) prospect is located in the Bismarck Sea, at latitude 

3°.789 S and longitude 152°.094 E, some 35 nautical miles north of Rabaul (Figure 3 below).  The 

prospect contains a substantial resource of massive base metal sulphides, gold and silver.  

 

Figure 3  Solwara 1 location plan 
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Nautilus Minerals Niugini Ltd (a wholly owned subsidiary of Nautilus Minerals Inc) holds exploration title 

over the deposit and has been exploring the site since 2005.  

The Solwara 1 deposit is a stratabound zone of massive and semi-massive sulphide mineralization that 

occurs on a sub-sea volcanic mound which extends about 150m to 200m above the surrounding seafloor. 

The average water depth to the top of the deposit is about 1550m below sea level. The slopes of the 

mound are relatively steep and interrogation of a coarse DTM (Digital Terrain Model) suggests slopes 

generally in the range of 15º to 30º but locally steeper. There are some flatter areas near the crests of the 

ridges where much of the deposit is located.  

The sub-surface geological sequence at Solwara 1, from the top down, may be summarized as: 

¶ Unconsolidated sediments. These typically comprise of dark grey clays and silts ranging in thickness 

from 0 to 2.7m, with an average of about 1.4m in the core holes drilled in 2007 (see below).  Due to 

the softness and low cohesiveness of this material, core recovery is commonly low in this zone; 

¶ Lithified sedimentary rocks. These typically comprise a layer of pale to dark grey, lithified volcanic 

sandstone varying from 0 - 5.4m thick and averaging 0.5m thick in the holes drilled in 2007. The lower 

parts of this layer are locally weakly lithified; 

¶ Massive and semi-massive sulphide rocks. This is the main ore horizon and it varies in thickness from 

0 ï 18m in the holes drilled to date. Many holes terminated in massive or semi-massive sulphides and 

from these holes it may be inferred that the massive sulphide zone is greater than 18m thick in some 

locations. It consists mainly of pyrite and chalcopyrite, with variable amounts of anhydrite and barite. 

Locally, the interval may include patches of clay-rich altered volcanic material. The zone may be 

vuggy; and, 

¶ Altered volcanic rocks. The footwall to the mineralization commonly consists of altered volcanic rocks 

in which most of the primary minerals have been altered to clays. These rocks are commonly weak 

and core recovery is commonly low in this zone. 

¶ Local variations are interpreted in this sequence. In addition, zones of relatively fresh lava rock form 

the lateral boundaries or locally overlie small areas of the mineralized zones. 

Sulphide-rich chimneys are generally up to 10m in height, but have been recorded up to 15m high, and 

occur on the surface of the massive sulphide. The majority of chimneys occur in several discrete chimney 

'fields' separated by unconsolidated sediments (and locally by volcanic flows). Scattered chimneys occur 

between the main fields. 

There is localized hydrothermal activity at Solwara 1 where water generally up to 120ºC is discharged. 

The location of venting chimneys has been identified from video footage and this venting has been shown 

to be episodic.  Investigations on fluid flow rates from chimneys and additional thermal data collection is 

ongoing.  

The Solwara 1 project has been explored by ROV dive videos, bathymetric surveys, surface sampling 

and by core drilling. In 2006, 34 diamond core holes were drilled from the DP Hunter vessel from the 

surface. Core recovery was highly variable. Although the samples were generally not of sufficient quality 

for resource estimation, the drillholes demonstrated the presence of widespread massive sulphide 

mineralization. In addition to the core drilling data, chimney samples were collected from the seafloor. 

These also demonstrated high grade Cu, Au, Zn and Ag mineralization.  
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In 2007, Nautilus completed a 111 hole drilling program from the vessel Wave Mercury using drill rigs 

mounted on remote operated vehicles (ROVs) lowered onto the seabed.  The core recovery averaged 

greater than 70% from the massive sulphide zone and clearly demonstrated the continuity of sulphide 

mineralisation across the Solwara 1 deposit.  In addition over 80 chimney samples were collected.  An 

extensive geotechnical testing program on drill core and chimney samples provided confidence on 

average density and geotechnical parameters of the mineralization at Solwara 1. Independent audit of the 

logging confirmed the widespread occurrence of significant chalcopyrite mineralization in the chimneys 

and drill core, broadly consistent with the Cu geochemical analyses. 

Core and chimney samples were placed in sealed sample bags which were then packed sealed in large 

plastic boxes using tamperproof numbered cable ties. The boxes were dispatched to ALS Laboratory 

Group, an independent NATA certified, commercial laboratory, in Australia for customs and quarantine 

clearance, and geochemical analysis. Some consignments of the boxes were opened and inspected at 

ALS in Townsville by Golder staff. The samples were examined for any evidence of contamination of the 

sample bags or tampering; none was observed. Thereafter, the samples remained in the custody of ALS 

during preparation and analysis. 

Cu, Ag, Pb and Zn were measured by ore-grade analysis using inductively coupled plasma atomic 

emission spectrophotometry (ICPAES) following an aqua regia digest. Au was analysed by fire assay 

using a 30g charge and an atomic absorption spectrophotometry finish. Due to the high sulphide content, 

the fire assay charges were reduced for many samples. 

In addition to ALS internal quality control procedures, Nautilus carried out its own checks on laboratory 

performance by inserting duplicates, blanks, certified reference materials (CRM) and matrix-matched 

secondary reference material into each batch of samples. 

There were some sporadic instances of minor contamination of samples during sample preparation but 

there was no evidence of systematic problems. The contamination levels and frequency pose only a 

minor risk to the resource estimate. The results of the duplicate sampling showed that the mineralisation 

is relatively inhomogeneous, which is consistent with the coarse grain size of the sulphide mineralization 

and the irregular nature of anhydrite distribution. The CRM results show that the analytical data is 

adequate for estimation of Inferred and Indicated Resources of Cu, Au, Ag and Zn. The results of the 

analysis of the secondary reference material supported the CRM results. In the authorôs opinion the 

sampling, sample preparation, security and analytical procedures were satisfactory for mineral resource 

estimation. 

Over 600 dry bulk density measurements were made on core samples from the 2007 drilling program. A 

caliper method and a water displacement method based on Archimedes Principal, were used. Analysis of 

the paired results from the two methods showed that there was no significant difference between the 

results produced by the two methods. Dry bulk density values were measured for eight rock types. 

Nautilus measured the dry bulk density of 86 samples from 49 individual chimneys using a simple water 

displacement method, and checked these results with duplicate measurements using a second water 

displacement method based on Archimedes principal.  

A program to drill and obtain representative samples for metallurgical assessment was designed.  In all 

24 holes were drilled for metallurgical assessment at sites chosen to provide a representative selection of 

material types. In addition, 28 chimney samples spread across the deposit, totalling 100 kg, were 

collected. The drill core and chimney samples were cleaned in fresh water, dried, vacuum sealed, placed 
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in a nitrogen purged container, and shipped to Ammtec Laboratories (Ammtec) in Perth, Australia.  At the 

time of writing the metallurgical testing is underway and test results are not available.   

During the 2007 campaign, Nautilus successfully trialed and then deployed an ocean floor 

electromagnetic system over Solwara 1.  The system is a controlled source method that measures 

electromagnetic fields associated with induced subsurface electrical currents.  It was designed and built 

for the purpose of delineating areas of near-surface massive sulphides on the seafloor. The survey 

delineated a conductivity anomaly that correlates extremely well with the 2007 drillhole data and has been 

used to aid the interpretation of the geology. 

The exploration work described in this report has enabled a 3-D geological model of the deposit to be 

constructed. Geological modelling was carried in two stages: (1) sectional interpretation followed by 

wireframing to form triangulated surfaces of the sub-chimney lithology; and (2) a floating circle approach 

to identify the base of chimneys. 

To resolve differences between the drillhole collars and the final bathymetric surface, the drillholes were 

registered to the bathymetric surface prior to sectional interpretation. 

Block grade estimation employed unfolding techniques and hard boundaries between stratigraphic 

domains.  Due to the amount of core loss and the irregular sampling intervals compositing was not 

undertaken.  However, to account for the variable sample lengths, samples were length-weighted during 

block grade estimation.  Drillhole data used for resource estimation was capped at variable Cu, Au, Ag 

and Zn grades appropriate for the stratigraphic domain.  Downhole and omni-planar correlograms were 

used to determine three-dimensional continuity of mineralisation.  Cu, Au, Ag and Zn grades for 10 x 10 x 

0.5m blocks were estimated by ordinary block kriging (OK).   

Validation of the resource block model included: (1) on-screen visual comparisons with the drillhole data; 

(2) statistical checks between declustered data and OK estimates; and (3) an alternative inverse distance 

weighting estimate.  No obvious errors or inconsistencies were observed.  Vertical discontinuities that 

were observed were related to the interpreted stratigraphic contacts that were used as a hard boundaries 

during block grade estimation. 

The table below shows the results of the resource estimation for the Solwara 1 Deposit as of 30 January 

2008.  The results are declared using a 4% Cu cut-off as advised by Nautilus Minerals.  

Class Domain 
Tonnes 

(kt) 
Cu (%) Au (g/t) Ag (g/t) Zn (%) 

Indicated 
Massive 

sulphide 
870 6.8 4.8 23 0.4 

Inferred Chimney 80 11 17 170 6 

 
Lithified 

Sediment 
2 4.5 5.2 36 0.6 

 
Massive 

sulphide 
1,200 7.3 6.5 28 0.4 

 
Inferred 

Total 
1,300 7.5 7.2 37 0.8 

Note: rounding may result in errors in reproducing the totals from the individual components shown in this table 
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The zone of mineralization classified as Indicated Mineral Resource was tested by drillholes spaced from 

less than 10 m to a maximum of approximately 50 m.  Within this zone, most of the blocks were estimated 

in the first estimation pass and the core recovery in the intercepts used to estimate the blocks was 

generally greater than 70%.  In the area classified as Inferred Mineral Resource the drillhole spacing 

ranges up to 200 m, but is generally less than 100 m, and the core recovery was more variable.  At the 

present time all chimney material has been classified as Inferred.  The main criteria for this lower 

classification is that chimney sampling was limited to pieces of chimney that could be broken off from the 

mounds and that the internal grades have not been suitably tested. 

Golder considers that the following risks may materially influence the resource estimate: 

¶ A significant number of drillholes ended in massive sulphide material.  In such instances, and where 

no adjacent drillhole information was available from which the true thickness could be reasonably 

interpreted, the base of the drillhole was interpreted to be the base of the massive sulphides. The 

massive sulphide resource is therefore open at depth in some areas; 

¶ Although a few drillhole intercepts in the basement zone exceeded the cut-off grade, material in this 

zone was excluded from the resource estimate as these widely spaced drillhole intercepts were 

erratic and their grade correlation was unclear; 

¶ Drillhole intercepts in the unconsolidated sediment suggested that this zone contains some material 

above cut-off grade.  Whilst this may be likely in the form of chimney rubble or interstitial sulphide 

precipitation, this material has been excluded from the resource estimate; 

¶ No drillholes were located on the exposed chimney mounds, consequently, the block grade estimates 

for interpreted massive sulphide material below these mounds is based on holes drilled adjacent to 

these mounds.  It is possible that the massive sulphide material beneath the chimney mounds may 

have a different mineralogical composition being closer to the interpreted mineralising fluid source; 

¶ Average core loss of around 30% could result in estimation bias if the core loss was preferentially 

related to low or high grade material.  Closed-spaced (<5m) drilling for metallurgical samples 

suggests that the probability of such preferential core loss is low; 

¶ Significant lateral extrapolation of massive sulphide mineralisation to the boundaries of the EM 

anomaly was supported by all holes drilled in 2007.  However, a large proportion of the Inferred 

Resource relies on this EM anomaly in areas that have not been tested by drilling.  Furthermore, it is 

not possible to determine the thickness of the conductor sulphide material from the EM data, thus, the 

interpreted thickness of massive sulphide in areas distant to drilling is of low confidence; and 

¶ The higher-grade chimney mounds have only essentially been surface sampled by breaking off 

protruding chimney pieces.  The interpreted depth of the chimney mounds is based on an automated 

algorithm that produces a truncated bathymetry that is considered geologically reasonable.  However, 

until these mounds are tested by drilling their grade, density and depth should be considered of low 

confidence.  If the chimney mound/massive sulphide interface is not correctly positioned then the risk 

to the contained metal is considered to be low to moderate as the higher-grade/lower density chimney 

material would most likely be substituted by lower grade/higher density massive sulphide material. 

Nautilus has advised Golder that previous preliminary scoping studies reported in 2006 indicate that the 

deposit has reasonable prospects for economic exploitation. Nautilus envisages a seafloor mining 

operation using a Seafloor Mining System involving a remote Seafloor Mining Tool (SMT) to disaggregate 
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sulphide ore from the seafloor, a riser and lifting system to pump the ore to a surface vessel. US$63 

million for design and construction of this tool was announced on 20
th
 December 2007.  Front end 

engineering design is in progress and it is expected that the SMT will sit on the seabed and will operate a 

cutter head with suction device for recovery of ore material. It is envisaged that the SMT will mine in 3 - 

5m lifts and have the capacity to mine approximately 6,000 tonnes per day which will involve the crushing 

of a range of materials in order to reduce these to D80 less than or equal to 25mm for extraction to 

surface. On this basis and subject to further mine planning and economic evaluation, the qualified person 

is of the opinion that the following work is warranted: 

¶ Infill drilling with the aim of converting Inferred Resources into Indicated Resources; 

¶ Deeper drilling in the areas in which the massive sulphide zone remains open at depth, with the aim 

of identifying additional, deeper resources; 

¶ Further EM surveying to the immediate west of Solwara 1 with the aim of extending the EM anomaly, 

which appears open to the west, and thereby generating additional drilling targets; and 

¶ Further investigation of methods of geochemical analysis and reassaying of sample pulps in order to 

improve the accuracy and precision of the Ag and Zn analyses. 

The text set out under this sub-paragraph headed ñSummary of Technical Report on Solwara 1ò has been 

extracted from Item 3 (Summary) of the Mineral Resource Estimate Solwara 1 Project, Bismarck Sea, 

Papua New Guinea for Nautilus Minerals Inc dated February 1, 2008 and prepared by Mr Ian Lipton, 

Principal Geologist, Golder Associates Pty Ltd.  The Report is available on SEDAR. 

Summary of the Technical Report 

Nautilus Minerals Incorporated (Nautilus) is exploring mineral exploration tenements located in the 

Exclusive Economic Zones of Papua New Guinea (PNG), Tonga, Fiji, the Solomon Islands and New 

Zealand. These tenements are either known to host, or are considered prospective for, Cu-Zn-Ag-Au 

seafloor massive sulphide (SMS) mineralisation. SMS deposits are formed where hot hydrothermal fluids 

transporting metals mix with cold sea water on the seafloor. At present, more than 300 sites of 

hydrothermal activity and seafloor mineralisation are known globally. 

  

On-land volcanic-hosted massive sulphide (VHMS) deposits, form a major part of the world s reserves of 

copper, lead and zinc, as well as being significant producers of gold and silver. Notable examples include 

the deposits of the Iberian Pyrite Belt in Spain and Portugal, Kidd Creek and Noranda in Canada and 

Kuroko in Japan. The similarities between SMS deposits and many ancient VHMS deposits have led to 

the conclusion by geologists that VHMS deposits originally formed as SMS deposits.  

 

In Papua New Guinea, as of 31 December 2009, Nautilus has 58 granted Exploration Licences and a 

further 22 Exploration Licence applications in the Bismarck Sea and the Woodlark Basin. On the 29th 

December 2009, Nautilus received the final Environmental Permit for the development of the Solwara 1 

Project from the Department of Environment and Conservation (DEC) of Papua New Guinea for a term of 

25 years, expiring in 2035. The Environmental Permit is a significant step towards the processing of 

Nautilus  Mining Lease Application (MLA154).  

As of the 31 December 2009, Nautilus has the following tenements in other SW Pacific countries: 16 

granted Prospecting Licenses and a further 30 Prospecting License applications in the Kingdom of 

Tonga; 14 Special Prospecting Licence applications in Fiji; 14 granted Prospecting Licences and a further 












































































