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PALEOPLACERS:PALEOPLACERS:

AreAre Archean/ProterozoicArchean/Proterozoic diamondiferousdiamondiferousAreAre Archean/ProterozoicArchean/Proterozoic diamondiferousdiamondiferous
placers/paleoplacersplacers/paleoplacers potentiallypotentially newnew sourcessources ofof
diamonddiamond supplysupply toto meetmeet thethe loominglooming diamonddiamond
shortage?shortage?

John Ryder P.Geo



DISCLAIMERDISCLAIMER
CertainCertain informationinformation containedcontained inin thisthis presentationpresentation constitutesconstitutes forwardforward--lookinglooking
statementsstatements ForwardForward lookinglooking statementsstatements areare frequentlyfrequently characterizedcharacterized bybystatementsstatements.. ForwardForward--lookinglooking statementsstatements areare frequentlyfrequently characterizedcharacterized byby
wordswords suchsuch asas "plan,""plan," "expect,""expect," "project,""project," "intend,""intend," "believe,""believe," "anticipate""anticipate" andand
otherother similarsimilar words,words, oror statementsstatements thatthat certaincertain eventsevents oror conditionsconditions "may""may" oror
"will""will" occuroccur.. ForwardForward--lookinglooking statementsstatements areare basedbased onon thethe opinionsopinions andand
estimatesestimates ofof managementmanagement atat thethe datedate thethe statementsstatements areare made,made, andand areare subjectsubjectestimatesestimates ofof managementmanagement atat thethe datedate thethe statementsstatements areare made,made, andand areare subjectsubject
toto aa varietyvariety ofof risksrisks andand uncertaintiesuncertainties andand otherother factorsfactors thatthat couldcould causecause actualactual
eventsevents oror resultsresults toto differdiffer materiallymaterially fromfrom thosethose projectedprojected inin thethe forwardforward--
lookinglooking statementsstatements.. TheseThese factorsfactors includeinclude thethe inherentinherent risksrisks involvedinvolved inin thethe
explorationexploration andand developmentdevelopment ofof mineralmineral properties,properties, thethe uncertaintiesuncertainties
i l di l d ii i t tii t ti d illid illi ltlt dd thth l i ll i l d td t fl t tifl t tiinvolvedinvolved inin interpretinginterpreting drillingdrilling resultsresults andand otherother ecologicalecological data,data, fluctuatingfluctuating
commoditycommodity prices,prices, thethe possibilitypossibility ofof projectproject costcost overrunsoverruns oror unanticipatedunanticipated
costscosts andand expenses,expenses, uncertaintiesuncertainties relatingrelating toto thethe availabilityavailability andand costscosts ofof
financingfinancing neededneeded inin thethe futurefuture andand otherother factorsfactors.. TheThe CorporationCorporation undertakesundertakes
nono obligationobligation toto updateupdate forwardforward--lookinglooking statementsstatements ifif circumstancescircumstances orornono obligationobligation toto updateupdate forwardforward lookinglooking statementsstatements ifif circumstancescircumstances oror
management'smanagement's estimatesestimates oror opinionsopinions shouldshould changechange.. TheThe readerreader isis cautionedcautioned
notnot toto placeplace undueundue reliancereliance onon forwardforward--lookinglooking statementsstatements..



Diamond Market FundamentalsDiamond Market FundamentalsDiamond Market FundamentalsDiamond Market Fundamentals

 Global production declining with ageing mines Global production declining with ageing mines 

 World diamond reserves in decline, no new major primary World diamond reserves in decline, no new major primary 
diamond discoveries in past 17diamond discoveries in past 17--20 years*20 years*diamond discoveries in past 17diamond discoveries in past 17--20 years20 years

 Diamond demand growing in BRIC countriesDiamond demand growing in BRIC countries

 Diamonds becoming a safe haven like goldDiamonds becoming a safe haven like gold

 I million carat rough diamond shortfall in 2012I million carat rough diamond shortfall in 2012gg

Source RBC Capital Markets, Bain Report 2011, * DesjardinsSource RBC Capital Markets, Bain Report 2011, * Desjardins



Diamond Market Demand (1)Diamond Market Demand (1)
 The USA :  38% of global demand; The USA :  38% of global demand; 

 China/ Hong Kong :11% of global demand currentlyChina/ Hong Kong :11% of global demand currently11 China/ Hong Kong :11% of global demand currentlyChina/ Hong Kong :11% of global demand currently11..

 China and India should account for >50% of incremental global China and India should account for >50% of incremental global 
demand growth to 2017demand growth to 201711..gg

 Chinese jewellery giant Chow Thai Fook is planning to open Chinese jewellery giant Chow Thai Fook is planning to open 
1,000 new jewellery stores by 20201,000 new jewellery stores by 202022..

 If Chinese middle class diamond demand is equivalent to that If Chinese middle class diamond demand is equivalent to that 
of Taiwan, the global diamond industry must double diamond of Taiwan, the global diamond industry must double diamond 
supply annually to meet the incremental demandsupply annually to meet the incremental demand11..y yy y

 Source: RBC Capital Markets’ 4th Annual Diamond Conference Source: RBC Capital Markets’ 4th Annual Diamond Conference –– 1. DeBeers; 2. McKinsey 1. DeBeers; 2. McKinsey 
and Co; 3. Chow Thai Fook., Bain report 2011.and Co; 3. Chow Thai Fook., Bain report 2011.



Diamond Market Demand (2)Diamond Market Demand (2)( )( )

Source: Bain Report 2011



Diamond Market Supply (1)Diamond Market Supply (1)

Source: ALROSA 2011
S H Wi t C tiSource: Harry Winston Corporation 

2011



Diamond Market Supply  (2)Diamond Market Supply  (2)

2010: 133 Mct2010: 133 Mct

2011:  124 Mct2011:  124 Mct

2112:  120 2112:  120 --130Mct130Mct

211221122112:2112:

Diavik: Lower Diavik: Lower 
production to 7.4Mctsproduction to 7.4Mcts

Ekati: Down 20%+Ekati: Down 20%+

Alrosa: Lower Alrosa: Lower 
production 7%??production 7%??

Source: Alrosa 2011

Rio Tinto expects 7% Rio Tinto expects 7% 
increase in increase in 
productionproduction

Source: Alrosa 2011



Diamond Producers (1)Diamond Producers (1)

ZimbabweZimbabwe

Map by Geology com and MapResources Data from USGS Mineral Commodity SummariesMap by Geology com and MapResources Data from USGS Mineral Commodity SummariesMap by Geology.com and MapResources. Data from USGS Mineral Commodity SummariesMap by Geology.com and MapResources. Data from USGS Mineral Commodity Summaries.



Diamond Producers (2)Diamond Producers (2)

OthersOthers

AngolaAngola NamibiaNamibia

CanadaCanada
AustraliaAustralia

OthersOthers

BotswanaBotswana

South AfricaSouth Africa

DRCDRC

RussiaRussia

BotswanaBotswana

Source Bain report December 2011Source Bain report December 2011 Graph by Geology comGraph by Geology comSource: Bain report, December 2011Source: Bain report, December 2011 Graph by Geology.comGraph by Geology.com



Diamond Market Pricing  Diamond Market Pricing  

Source: Bain report, December 2011 



Kimberlite(Primary)  Kimberlite(Primary)  

Source: Botswana Diamonds Source: Botswana Diamonds 



Diamond Producers (1)Diamond Producers (1)
PRIMARY DIAMOND DEPOSITS:  KIMBERLITE/LAMPROITE MINESPRIMARY DIAMOND DEPOSITS:  KIMBERLITE/LAMPROITE MINES

Adapted from Botswana Diamonds PLC.Adapted from Botswana Diamonds PLC.



Diamond Producers (2)Diamond Producers (2)

Source: Desjardins 2011Source: Desjardins 2011



Exploration ExpendituresExploration Expenditures

Source: Desjardins 2011Source: Desjardins 2011



Diamond Producers (3)Diamond Producers (3)

Source: Desjardins 2011Source: Desjardins 2011



PALEOPLACERSPALEOPLACERS

Source; Botswana DiamondsAA paleoplacerpaleoplacer isis aa fossilizedfossilized placerplacer depositdeposit.. InIn otherother words,words, thethe unconsoldiatedunconsoldiated depositsdeposits
originallyoriginally formedformed atat thethe surfacesurface byby runningrunning waterwater waswas buriedburied toto sufficientsufficient depthdepth toto lithifylithify thethe
sedimentsediment intointo solidsolid sedimentarysedimentary rockrock (GEOL(GEOL36003600))sedimentsediment intointo solidsolid sedimentarysedimentary rockrock (GEOL(GEOL36003600))



Secondary Diamond DepositsSecondary Diamond Deposits
SECONDARY DIAMOND DEPOSITS: PALEOPLACERSSECONDARY DIAMOND DEPOSITS: PALEOPLACERS

Adapted from Konstantinovski 2003Adapted from Konstantinovski 2003



Paleoplacer Paleoplacer --TimescaleTimescale

MMMarangeMarange

/Mobilong/ Nullagine//Mobilong/ Nullagine/
MarangeMarange

Modified
Adapted from NWT Geoscience officeAdapted from NWT Geoscience office



AustraliaAustralia--Oldest DiamondsOldest Diamonds

M liM li

------NullagineNullagine

MerlinMerlin
ArgyleArgyle

EllendaleEllendale

NullagineNullagine



Jack Hills/ NullagineJack Hills/ Nullagine
• The Jack Hills are best known as the source of the oldest material

of terrestrial origin (Gneiss of Kilgam Craton) found to date : zircons
that formed around 4.4 billion years ago

• Diamonds as inclusion in the zircons, dated at 3.7Ma,found in
sedimentary siliclastic rocks that include BIF, quartzite, mature
metaconglomerates, interlayed meta sandstoneschert, in 80 km belt,
interpreted as fan delta deposits (Baxter et al 1986)

• The Nullagine area to the North , part of the Pilbara Craton contains gold
and uranium conglomerates with local commercial grade diamonds.

• Discovered in 1902, Australia’s first diamond discovery
I l t b d f th H d F ti f th 2 5 3 k thi k b l• In conglomerate beds of the Hardy Formation of the 2.5 – 3 km thick basal
Fortesque Group which sit unconformably on the Pilbara Craton



Nullagine AreaNullagine Area

NullagineNullagine



Nullagine: Paleoplacer Facts:Nullagine: Paleoplacer Facts:
•• HostHost RockRock:: ConglomerateConglomerate unitunit inin quartzitequartzite sandstonesandstone
•• AgeAge:: ArcheanArchean -- 22..77mama
•• ThicknessThickness:: 22 toto 55 metresmetres locallylocally 4040 6060 metresmetres•• ThicknessThickness:: 22 toto 55 metres,metres, locallylocally 4040 --6060 metresmetres
•• ExtentExtent:: 1010 kmskms alongalong strikestrike
•• TypeType && OriginOrigin:: QuartzQuartz pebble,pebble, coastalcoastal--marinemarine
•• DiamondDiamond::DiamondDiamond::

Content/GradeContent/Grade:: notnot uniformuniform butbut highshighs ofof 7575 toto 100100 cphtcpht
AverageAverage sizesize:: 00..2525 carats,carats, highhigh quality,quality, colorless,colorless, transparenttransparent
LargestLargest:: 33..55 caratscarats
PredominantPredominant crystalcrystal shapeshape:: OctahedronOctahedron

•• OtherOther mineralsminerals:: Pyrite,Pyrite, Gold,Gold, UraniumUranium
•• PrimaryPrimary sourcesource:: Unknown,Unknown, Kimberlite???Kimberlite???

Si ilSi il d i / id i / i•• SimilarSimilar deposits/settingsdeposits/settings::
JacobinaJacobina oreore fieldfield (Au(Au && UU bearingbearing reef)reef) inin BrazilBrazil
ElliotElliot LakeLake conglomeratesconglomerates
WitwatersrandWitwatersrand conglomeratesconglomeratesWitwatersrandWitwatersrand conglomeratesconglomerates



African PaleoplacersAfrican Paleoplacers

MlMl

TkTkTyTy

Archean Archean 

MM
WW

ProterozoicProterozoic



South AfricaSouth Africa



WitwatersrandWitwatersrand

Diamondiferous ConglomeratesDiamondiferous Conglomerates



Witwatersrand: FactsWitwatersrand: Facts
•• HostHost RockRock:: ConglomeratesConglomerates ofof UpperUpper seriesseries ofof WitwatersrandWitwatersrand SupergroupSupergroup

OnlyOnly foundfound inin twotwo ofof thethe eighteight goldgold fieldsfieldsyy gg gg
•• AgeAge:: ArcheanArchean 22..55 -- 22..8989 MaMa
•• ThicknessThickness:: 33 metres,metres, locallylocally ????/????/ metresmetres
•• ExtentExtent:: 1010 ??kms??kms alongalong oreore reefsreefs..
•• TypeType && OriginOrigin:: QuartzQuartz pebble,pebble, FluvialFluvial (braided(braided streams)streams) paleofanspaleofans (deltas)(deltas)ypyp gg pp (( )) pp ( )( )
•• DiamondDiamond::

Content/GradeContent/Grade:: OnlyOnly aa fewfew hundredhundred diamonddiamond recoveredrecovered..
AverageAverage sizesize:: 00..11 toto 00..2525 carats,carats, highhigh qualityquality.. GreenGreen superficialsuperficial coatingcoating
LargestLargest:: 11..55 -- 88 caratscarats
PredominantPredominant crystalcrystal shapeshape:: ????????

•• OtherOther mineralsminerals:: Pyrite,Pyrite, Gold,Gold, UraniumUranium
•• PrimaryPrimary sourcesource:: Unknown,Unknown, Kimberlite???Kimberlite???
•• SimilarSimilar deposits/settingsdeposits/settings::

JacobinaJacobina oreore fieldfield (Au(Au && UU bearingbearing reef)reef) inin BrazilBrazil
ElliotElliot LakeLake
NullagineNullagine



CameroonCameroon

Paleoplacers. Paleoplacers. 

1 Mobilong Zone1 Mobilong Zone1.Mobilong Zone1.Mobilong Zone
2.Libongo Area2.Libongo Area

Other Diamond Other Diamond 
occurrences (placers)occurrences (placers)



Cameroon GeologyCameroon Geology
Diamond Region: Paleoplacers.Diamond Region: Paleoplacers.

Mobilong (CNK Mining)Mobilong (CNK Mining)Mobilong (CNK Mining)Mobilong (CNK Mining)
Libongo (Botswana Diamonds Ltd.)Libongo (Botswana Diamonds Ltd.)

Source: Cameroon Ministry of Industry, Mining and DevelopmentSource: Cameroon Ministry of Industry, Mining and Development



Mobilong & LibongoMobilong & Libongo
11.. NewNew paleopaleo--conglomerateconglomerate diamonddiamond

fieldfield emergingemerging inin easteast CameroonCameroon sincesince
i iti li iti l l til ti dd ii 20062006initialinitial explorationexploration commencedcommenced inin 20062006..

ArtisinalArtisinal miningmining sincesince 19301930’s’s CARCAR

22..CNKCNK MiningMining (Korean)(Korean) areare constructingconstructing aa CNKCNKgg ( )( ) gg
11 millionmillion caratcarat pp..aa.. minemine inin MobilongMobilong
ConstructionConstruction commencedcommenced inin MarchMarch 20122012

33 ExplorationExploration onon surroungingsurrounging areasareas:: BODBOD33.. ExplorationExploration onon surroungingsurrounging areasareas::
BotswanaBotswana DiamondsDiamonds PlcPlc.:.: 482482 sqsq.. kmkm
concessionconcession areaarea

BODBOD

44.. LargeLarge areaarea onon CongoCongo CratonCraton inin
CameroonCameroon unexploredunexplored

BOD; Botswana DiamondsBOD; Botswana Diamonds

Source; Botswana Diamonds Plc.Source; Botswana Diamonds Plc.



MOBILONG (1)MOBILONG (1)

Map of Mobilong ConglomeratesMap of Mobilong Conglomerates
&&&&

Estimated Diamond ReserveEstimated Diamond Reserve

Dr. Gentry, Ministry of Industry, Dr. Gentry, Ministry of Industry, 
CNK CNK 

y, y y,y, y y,
Mines & developmentMines & development

20102010
Mobilong Mobilong 

ConglomeratesConglomerates

Initial Initial 
E h i !!!!E h i !!!!Euphoria!!!!Euphoria!!!!

CNK;      420,000,000 

Source: Cameroon Ministry of Industry, Mining and DevelopmentSource: Cameroon Ministry of Industry, Mining and Development



MOBILONG (2)MOBILONG (2)

Source: Cameroon Ministry of Industry, Mining and DevelopmentSource: Cameroon Ministry of Industry, Mining and Development



LibongoLibongo

•• 480480sqsq kmkm ofof ExplorationExploration LicenseLicense –– BotswanaBotswana DiamondsDiamonds LtdLtd..
•• SeveralSeveral outcropsoutcrops ofof paleopaleo conglomerateconglomerate identifiedidentified•• SeveralSeveral outcropsoutcrops ofof paleopaleo--conglomerateconglomerate identifiedidentified
•• ThreeThree diamondsdiamonds alreadyalready found,found, helpinghelping toto confirmconfirm valuevalue ofof thethe

resourceresource 00..2525 andand 22 caratcarat nearnear gem,gem, andand 11..33 caratcarat industrialindustrial..
E idE id ff ti lti l kiki ii•• EvidenceEvidence ofof artisanalartisanal workingsworkings inin areaarea;;

•• ThreeThree 100100 tonnetonne bulkbulk samplessamples stillstill inin progressprogress

Source: Botswana Diamonds Plc.Source: Botswana Diamonds Plc.



Cameroon:Cameroon: Paleoplacer Facts:Paleoplacer Facts:Cameroon: Cameroon: Paleoplacer Facts:Paleoplacer Facts:
•• HostHost RockRock:: MobilongMobilong quartzquartz pebblepebble ConglomeratesConglomerates overover extensiveextensive areaarea

AA A hA h 22 77 MM•• AgeAge:: ArcheanArchean 22..77 MaMa
•• ThicknessThickness:: 200200 metresmetres ????
•• ExtentExtent:: 1010 ??kms??kms alongalong oreore reefsreefs..
•• TypeType && OriginOrigin:: QuartzQuartz pebble,pebble, FluvialFluvial (braided(braided streams)streams) paleofanspaleofans (deltas)(deltas)
•• DiamondDiamond::

Content/GradeContent/Grade:: unconfirmedunconfirmed 1212 cphtcpht
AverageAverage sizesize:: ?? carats,carats, mixedmixed qualityquality..
LargestLargest:: 22 caratscaratsLargestLargest:: 22 caratscarats
PredominantPredominant crystalcrystal shapeshape:: ????????

•• OtherOther mineralsminerals:: Gold,Gold, (( UraniumUranium –– notnot known)known)
•• PrimaryPrimary sourcesource:: Unknown,Unknown, Kimberlite???Kimberlite???

Si ilSi il d it / ttid it / tti N tN t hh il blil bl i f tii f ti SiSi dd•• SimilarSimilar deposits/settingsdeposits/settings:: NotNot enoughenough availableavailable informationinformation.. SizeSize andand
thicknessthickness ------WawaWawa LeadbetterLeadbetter depositdeposit inin OntarioOntario

DiamondfieldDiamondfield inin earlyearly stagestage ofof explorationexploration andand studystudy..



Zimbabwe: Emerging Diamond Zimbabwe: Emerging Diamond 
PowerhousePowerhouse ?

1. 1. ItIt is likely that Zimbabwe will be amongis likely that Zimbabwe will be amongy gy g
the top diamond producers. From 10% tothe top diamond producers. From 10% to
25% of worlds rough by 2018.25% of worlds rough by 2018.

2. 2011 diamond production 8.5 to 11.12. 2011 diamond production 8.5 to 11.1
million carats, an 1,000% increase in million carats, an 1,000% increase in 
3 years. 14.5 mc by 2014?3 years. 14.5 mc by 2014?

3.  96% of production from3.  96% of production from
placer/paleoplacers of theplacer/paleoplacers of the
MarangeMarange Chiadzwa fieldsChiadzwa fieldsMarange Marange ‐‐ Chiadzwa fieldsChiadzwa fields



ZimbabweZimbabwe -- CautionCautionZimbabwe Zimbabwe CautionCaution
“ToTo bebe sure,sure, wewe havehave notnot beenbeen ableable toto verifyverify,, yy

informationinformation onon MarangeMarange becausebecause thethe officialofficial positionposition
isis thatthat thisthis informationinformation isis notnot supposedsupposed toto bebe mademade
publicpublic NeverthelessNevertheless thethe scalescale ofof operationsoperations bybypublicpublic.. Nevertheless,Nevertheless, thethe scalescale ofof operationsoperations byby
AnjinAnjin inin particularparticular andand Mbada,Mbada, toto aa lesserlesser extent,extent,
suggestsuggest thatthat thethe massivemassive productionproduction figuresfigures

ffffprofferedproffered areare plausibleplausible” Independent consultants
Equity Communications

Politically unstable countryPolitically unstable country



Zimbabwe Zimbabwe -- GeologyGeology

MM

MM:: MarangeMarange DiamondDiamond fieldsfields::

PlacersPlacers && paleoplacerspaleoplacers

MwMw MwMw:: MurowaMurowa kimberlitekimberlite

RrRr
RrRr:: RiverRiver RanchRanch kimberlitekimberliteRrRr:: RiverRiver RanchRanch kimberlitekimberlite



MarangeMarange-- ChiadzwaChiadzwaMarangeMarange ChiadzwaChiadzwa
The Marange diamond fields are spread out over 566 kilometers   area, a The Marange diamond fields are spread out over 566 kilometers   area, a 70km 70km 
l b lt f th Chi d di t i t f M t th Chi i il b lt f th Chi d di t i t f M t th Chi i ilong belt  from the Chiadzwa district of Marange to the Chimanimani long belt  from the Chiadzwa district of Marange to the Chimanimani 
Mountains. Mountains. 

Diamond grades are from 4,000 to 8,000 cpht with average diamond   size of 5 Diamond grades are from 4,000 to 8,000 cpht with average diamond   size of 5 
carats. Prices range from $3 to $60 per caratcarats. Prices range from $3 to $60 per caratcarats.  Prices range from $3 to $60 per caratcarats.  Prices range from $3 to $60 per carat

< 15% of the diamonds are gems and sell at higher prices up to $132 per carat< 15% of the diamonds are gems and sell at higher prices up to $132 per carat

P t ti l i ti t d t US$1 billiP t ti l i ti t d t US$1 billi US$1 7 billiUS$1 7 billiPotential revenue is estimated at US$1 billionPotential revenue is estimated at US$1 billion--US$1.7 billion a yearUS$1.7 billion a year

Only 20% of the diamondfields allocated.Only 20% of the diamondfields allocated.

N b f i i ti i i t l t Mb d d A jiN b f i i ti i i t l t Mb d d A jiNumber of mining operations in existance:  largest are  Mbada and AnjinNumber of mining operations in existance:  largest are  Mbada and Anjin



Concession Blocks: MarangeConcession Blocks: Marange

Mbada MiningMbada Mining

A ji Mi iA ji Mi iAnjin MiningAnjin Mining

Marange diamond fields, concession blocks, as of 2010Marange diamond fields, concession blocks, as of 2010..

Source:  Global Witness February 2012Source:  Global Witness February 2012



Marange: Mbada MiningMarange: Mbada MiningMarange:  Mbada MiningMarange:  Mbada Mining
•• Production commenced in December 2010Production commenced in December 2010
•• Capital expenditure $185 million.Capital expenditure $185 million.
•• Producing 150,000 rough caratsProducing 150,000 rough carats

per month 12 million caratsper month 12 million caratsper month.  12 million carats per month.  12 million carats 
produced since January 2011produced since January 2011

•• 1,000 ha concession area, to 1,000 ha concession area, to 
i t 7 700 hi t 7 700 hincrease to 7,700 ha. increase to 7,700 ha. 

•• Life of mine 25 years based on Life of mine 25 years based on 
1,000 ha DMS production at 50 1,000 ha DMS production at 50 
tph increasing to 200 tph DMS capacitytph increasing to 200 tph DMS capacity



Marange:  Anjin MiningMarange:  Anjin Mining

MiningMining CommencedCommenced:: 20122012

$$400400 millionmillion capitalcapital expenditureexpenditure

P d tiP d ti t tt t 11 illiilli ttProductionProduction targettarget:: 11 millionmillion caratscarats perper yearyear

ConglomerateConglomerate:: 00..66 toto 11..55 mm thickthick

ByBy 20182018 expectedexpected toto produceproduce 1010%% ofof globalglobal roughroughByBy 20182018 expectedexpected toto produceproduce 1010%% ofof globalglobal roughrough ..



Marange DiamondsMarange Diamonds



ChimanimaniChimanimaniChimanimaniChimanimani
•• 70 kms south of Marange. 70 kms south of Marange. 
•• Diamonds discovered in 2008. Diamonds discovered in 2008. 
•• Exploration commenced in 2011Exploration commenced in 2011
•• Pilot plant producing 1 000 carats per month (June 2012)Pilot plant producing 1 000 carats per month (June 2012)Pilot plant producing, 1,000 carats per month (June 2012)Pilot plant producing, 1,000 carats per month (June 2012)
•• Diamonds valued $120 per carat (October 2012)Diamonds valued $120 per carat (October 2012)
•• Diamonds smaller and lower grade than marange.Diamonds smaller and lower grade than marange.

C t 80 000 tC t 80 000 t•• Current 80,000 carat reserveCurrent 80,000 carat reserve
•• Same geology/ age as marangeSame geology/ age as marange-- Umkondo???Umkondo???
•• Conglomerate is < 1 metre thick.Conglomerate is < 1 metre thick.



Zimbabwe:Zimbabwe: Paleoplacer Facts:Paleoplacer Facts:Zimbabwe: Zimbabwe: Paleoplacer Facts:Paleoplacer Facts:
•• HostHost RockRock:: ThinThin ConglomeratesConglomerates overover extensiveextensive areaarea
•• AgeAge:: ArcheanArchean 22..77 MaMa ???? OrOr ProterozoicProterozoic11..55 Ma??Ma??
•• ThicknessThickness:: 00..66 toto 11..55 mm
•• ExtentExtent:: 7070kmskms byby 66 kms???kms???
•• TypeType && OriginOrigin:: UnknownUnknown•• TypeType && OriginOrigin:: UnknownUnknown
•• DiamondDiamond::

Content/GradeContent/Grade:: 44,,000000 --88,,000000 cphtcpht placerplacer:: 100100 –– 600600 cphtcpht ????
AverageAverage sizesize:: 55 carats,carats, << 1515%% gemgemgg ,, gg
LargestLargest:: 5050++ carats?carats?
PredominantPredominant crystalcrystal shapeshape:: ????????

•• OtherOther mineralsminerals:: Gold,Gold, (( UraniumUranium –– notnot tested)tested)
•• PrimaryPrimary sourcesource:: Unknown,Unknown, Kimberlite???Kimberlite???
•• SimilarSimilar deposits/settingsdeposits/settings:: NotNot enoughenough availableavailable informationinformation..

TechnicalTechnical knowledgeknowledge “State“State Secret”Secret”TechnicalTechnical knowledgeknowledge –– StateState SecretSecret



Canada: Diamond Deposits Canada: Diamond Deposits 



Canadian PlaeoplacersCanadian Plaeoplacers

Leadbetter ProjectLeadbetter Project

1.52 carat

PEM 1404PEM 1404



Wawa PaleoplacerWawa Paleoplacer

LARGE UNDEVELOPED PALEOPLACER LARGE UNDEVELOPED PALEOPLACER 
•• 549 to 583 million tonnes549 to 583 million tonnes

•• 2 7 billion years old2 7 billion years old2.7 billion years old2.7 billion years old

Di d G ldDi d G ld R bi /S hiR bi /S hi•• Diamonds                      Gold  Diamonds                      Gold  Rubies/SapphiresRubies/Sapphires

(from Leadbetter 70 tonnes sample) (illustration only) (from Leadbetter 6 tonnes sample)



Leadbetter DepositLeadbetter Deposit

22..77MaMa ArcheanArchean ConglomerateConglomerate

ApproxApprox.. 566566 MtMt





Archean Conglomerates QuebecArchean Conglomerates Quebec, 



Paleoplacer SummaryPaleoplacer Summary
NameName LocationLocation AgeAge DiamodiferousDiamodiferous Thick Thick  ExtentExtent PotentialPotential DiamondsDiamonds

UnitsUnits nessness AverageAverage LargestLargest GradeGrade QualityQuality
tonnes carats carats cpht

Nullagine Australia 2.7 Ma Hardly FM 2 ‐ 60m 10kms 700 Mt + 0.25 3.5 75 ‐100 High

Fortestque Group 50sq.km +

Witwatersrand
South 
Africa 2.5‐2.89 Upper

Series 3m 10kms
paystreaks 700Mt+ ? 8 ? MediumAfrica Series paystreaks
Two reefs to 4 Billion  ? High

Mobilong Cameroon 2.7 Ma Mobilong Congl. 100 m 10 kms 18 Mt to 420Mt ? >3 25? Medium
High

Libongo Cameroon 2.7 Ma Mobilong Congl. 100+ m ? ? ? 2 MediumLibongo Cameroon 2.7 Ma Mobilong Congl. 100+ m ? ? ? 2 Medium
Cameroon 2.7 Ma Mobilong Congl. 200 m 6 kms 1.7 billion ? ? 12 ?

Marange Zimbabwe 1.5Ma?? ? ? 1.5 m 70 Kms+ 500Mt+ 5 ? 100 ‐500? <15%
High

Chimnimani Zimbabwe 1.5ma?? Umkondo ?? 0.5 m 5 Kms+ 10 ‐ 20Mt+ 5 ? 100 ‐500? <15%
High

Wawa Canada 2.7 Ma Leadbetter 
Conglomerate 200m 5 kms+ 600 Mt+ ? 1.5 42 Medium



ConclusionConclusionConclusionConclusion

PaleoplacersPaleoplacers areare underexploredunderexplored andandPaleoplacersPaleoplacers areare underexploredunderexplored andand
recentrecent discoveriesdiscoveries inin AfricaAfrica andand CanadaCanada

kk thth ff d l td l t ff ththmakemake thethe casecase forfor developmentdevelopment ofof thesethese
depositsdeposits toto alleviatealleviate futurefuture diamonddiamond
shortagesshortages..

PotentialPotential forfor largelarge tonnagetonnage lowlow‐‐
moderatemoderate gradegrade openopen pitpit depositsdepositsmoderatemoderate gradegrade openopen pitpit depositsdeposits



Final ConclusionFinal Conclusion
WhenWhen wewe runrun outout ofof diamondsdiamonds onon EarthEarth
perhapsperhaps MARSMARS wouldwould makemake aa goodgoodperhapsperhaps MARSMARS wouldwould makemake aa goodgood
PaleoplacerPaleoplacer explorationexploration play!!!!!play!!!!!

MartianMartianMartian Martian 
ConglomerateConglomerate

DiamondDiamond ??

Source: NASA 2012Source: NASA 2012

Brazilian ConglomerateBrazilian Conglomerate


