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completeness, quality or legibility of each such scanned mineral  assessment report; 

b)  To the fullest extent permitted by applicable laws, the Minister hereby expressly disclaims, and is 
released from, liability and responsibility for all warranties and conditions, expressed or implied, in 
relation to each scanned mineral assessment report shown or displayed on the Alberta Energy website 
including but not limited to warranties as to the satisfactory quality of or the fitness of the scanned 
mineral assessment report for a particular purpose and warranties as to the non-infringement or other 
non-violation of the proprietary rights held by any third party in respect of the scanned mineral 
assessment report; 

c)  To the fullest extent permitted by applicable law, the Minister, and the Minister’s employees and 
agents, exclude and disclaim liability to the User for losses and damages of whatsoever nature and 
howsoever arising including, without limitation, any direct, indirect, special, consequential, punitive or 
incidental damages, loss of use, loss of data, loss caused by a virus, loss of income or profit, claims of 
third parties, even if Alberta Energy have been advised of the possibility of such damages or losses, 
arising out of or in connection with the use of the Alberta Energy website, including the accessing or 
downloading of the scanned mineral assessment report and the use for any purpose of the scanned 
mineral assessment report so downloaded or retrieved. 

d)  User agrees to indemnify and hold harmless the Minister, and the Minister’s employees and agents 
against and from any and all third party claims, losses, liabilities, demands, actions or proceedings 
related to the downloading, distribution, transmissions, storage, redistribution, reproduction or 
exploitation of each scanned mineral assessment report obtained by the User from Alberta Energy.  
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INTRODUCTION 
································································································································································································-··········· .. ··,. ......... ~,.················· 

The Chinchaga Diamond Project consists of approximately 120,000 hectares in northern 
Alberta, specifically in the eastern half of NTS mapshcet 84E. The permits were specifically 
acquired to capture a coincidence of diverse geological conc.litions that favour the localization 
of kimberlite pipe targets. These conditions include: 

• A requjrement that the underlying craton possess thick, cool roots that have not been 
subjected to thermal re-heating. Both the Chinchaga Craton and the associated Buffalo 
Head Craton have these characteristics. The Alberta Geological Survey report "Diamonds 
in Alberta" favours the Chinchaga craton as a potential diamond host terrane on the basis 
of the Chinchaga's mix of Archean isotope geochemistry and cooler, deeper crustal roots. 

• The existence of a pronounced graviry low within the craton to pinpoint the location of 
super-cool root zones. Regional gravity data clearly shows that the Chinchaga and Buffalo 
Head Cratons form a single circular unit, similar in size and shape to the Slave Craton in 
the N\Vf. A pronounced ring shaped grm·ity low occurs within the Chinchaga-Buffalo 
Head Craton complex. Both the Ashton and ~lonopros k1mberlite pipes occur on this low
gravity ring. The core Ashton permits appear to co,·er approximately 30 degrees of 
circumference on the East Side of the Chinchaga-Buffalo Head low-gravity ring. The 
Marum properties cover approximately 45 degrees of circumference on the West Side of 
the ring. 

• The presence of deep, crustal faults . It appears that the distribution o f kimberlite pipes in 
no rthern Alberta is directly related to the deep, crustal scale faults associated with the Peace 
River Arch, especially in areas which contain swarms of smaller stress release faults . Satellite 
imagery indicates that this apparently essential structural combination e..xists in t11e core 
Ashton permit block as well as in :tv[an1m's Chinchag·a properties where the Chinchaga 
valley itself is the surface expression of a deep crustal fault. 

• The presence of Shaftsbury Embayments. 111e Wabasca, Peace River and Chinchaga 
erosional embayments expose the upper Cretaceous Shaftsbury formation to the surface. 
The Shaftsbury fotmation is now known to be rich in kimberlitic volcanic ash layers of 
possible ultramafic origin. Since the /\sh ton/. \EC kimberlite pipes, located approximately 
1 SO km to the east of the permits, h;l\'e been dated at approximately 85 million years, 
exploration permits located in the Shafts burr cmba)•men ts will have the potential for 
Shaftsbury age pipes to occur ac surface rather than being deeply buried by overlying 
sedimentary rocks. The area coYcred by rhe permits described in this report and the 
Ashton/ AEC Buffalo He-.ad permits containing a large k1mberlite pipe cluster are both 
located in Shaftsbury embayments. 
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The Chinchaga diamond project permics contain general geological conditions that are 
favourable for the localization of diamond host rocks. 0foreover, exploration conducted for 
precious metals and iron ore de\elopment to the south of the project area, in the Clear Hills, 
resulted in the discovery of attractive derivative (i.e. sedimentary) lithologies in the late
Cretaceous age Bad 1 Ieart formation . Preliminary geochemical sampling was successful since a 
broad suite of indicators was recovered, including the recovery of two clear microdiamonds 
from a trench sample of Bad Heart material in early 1996, but only announced the first half of 
1997 for competitive reasons. Subsequent to the evaluation of this sampling programs, the 
Chinchaga Diamond project was launched in l 996 and more-or less continuous exploration has 
been conducted throughout 1996, 1997 and the first h~1lf of 1998. 
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P E RMIT TABULAT IO N 

The following Metallic and Industrial .'.\lmerals Permits are the subject of this report. Legal 
descriptions of the permits and ownership information is contained in Appendi.'> A. 

Permit N umber H ectares 

Permit No 9396010022 9,216 
Permit No 9396010023 9,2 16 
Permit No 9396010024 9,216 
Permit No 9396010025 9,216 
Permit No 9396010026 9,216 
Permit No 9396010027 9,216 
Permit No 9396010028 9,2 16 
Permit No 9396010029 9,216 
Permit No 9396010030 9,216 
Permit No 9396010031 9,216 
Permit No 9396010032 9,216 
Permit No 9396010033 9,2 16 
Permit No 9396010034 9,216 
Total 11 9,808 

·-·····-········---·--···----------

LOCAT ION AN D ACCESS 

The Permits are located in NTS mapsheets 8-IE ,md 840, west o f the town of Manning, 
Alberta. More particularly the permits are bounded by Townships 91 to 100 and Ranges 3 to 8 
west of the 6th Meridian. Location maps arc contained m 1\ppendix A. 

The towns of Peace River and .\fanning, Alberta service the project area. The Chinchaga road is 
the main east-west service corridor, acting as an all-weather gravel highway for the forestry and 
petroleum industries. The Chinchaga Road 1s located ;1pproximarely 30 km north of Manning. 
Battle River Holdings operntes Camp ...i2, an open camp located at mile 42, approximately 
kilo metre 60, on the Chinchag.1 road. 

Summer access throughout most of the area is difficult and is best achieved by helicopter. 
Winter access is excellent along a dense network of s<.:ismit; lines. 

6 
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WORK P ERFO RMED 

Outline 

During the penod January 1, 1996 imd :\pril 30, 1998, the Compan}' explored the permit by 
means of a continuous campaign of outcrop prospecting; reconnaissance geochemistry, 
aeromagnetic surveys, localized geochemistry ~md drilling on an adjacent group of permits. The 
evolution of the Chinchaga Diamond project has been dictated by the large size of the permit 
package, the semi-remoteness of the area, the lack of outcrop, the thin glacial drift thickness 
and the difficulty of access during the summer. 

Diamond exploration to date has consisted of the following programs representing 
approximately $600,000 in expenditures: 

• Reconnaissance, opportunity mapping ;md limited sampling; 

• Purchase and re-processing of high resolution Digital Elev<ltion model data; 

• Purchase, re-processing and interpretation of 600 metre line-spacing aeromagnetic data; 

• Helicopter supported geochemical sampling program of strenms draining the project area; 

• D rilling 600 metre aeromagnetic dara set ;tnomalies on an adjacent pcnnit block (not part 
of this assessment report); 

• Acquisition, processing and inrerpn.:t;Hion of a 7,000 lint km, 200 metre line-spacing 
aerom11gnetic survey over a part o f the permit area as well as over adjacent permits; and 

• Ground vehicle supported geochemical sampling program of cerrnin anomalies identified 
on the 200 metre: line-spacing acromagnetic survey. 

As at the date of rhis report, exploration continues \v1th both ground- and helicopter-supported 
geochemical sampling program proposed for the 1998 autumn exploration season. l11e 
objective of these programs will be to further investigate selected anom,1lics on the 200 metre 
line-spacing acrorrn1gnetic data set. 

7 
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Digital E levation Model Analysis and Integration into mapping syscem 

A high resolution Digital Elevation i\fodcl (DEt\C) dataser was purchased and imegrated into 
the project database in order to provide a topographic layer which could be overlaid on 
geophysical datasets to provide a sense of topographic sensitivity to geological structures. The 
DEM dataset covers all of the NTS 84E mapsheet and the northern part of the 84D mapshect. 

The area is topographically varied, dominated by significrlnt highlands such as the Clear Hills 
and the Naylor Hills and large drainage systems such as the Chinchagn and the Hotchkiss. 

The regional DEM map, at a scale of I :250,000 is contained in Appendix 13. 

The dattl is also provided on a CD-ROi\£, which forms parr of tJ1is report. The data is provided 
in both A.'YZ format (compressed) and in ER.l\fapper format. Copies of this data have also 
been provided to APEX Geoscience of Edmonton and Geo:\nalytic lnc. of Calgary. Both of 
these companies are able to provide data analysis and mapmaking sen·ices using this dataset 
when this report is made public, subject to an)' restrictions placed on the dataset by the original 
data vendor. 

Reconnaissance, opportunity mapping and limited preliminary sampling 

Preliminary reconnaissan1.:e and considertltion of regional aeromagnetic data resulted in the 
collection and processing of samples, pnm:1rily from the 13ad Heart formation which occurs in 
the southern part of the permit area and in the Clear Hills to tJ1e south of the permit area. Two 
diamonds were recovered immediately south of the permit areas as reported in a March 17, 
1997 news release. 

<<Excerpt from lvf arch 17, 1997 news release>> 

TWO DIAMONDS RuCOT/l~RED FROM PEACE IU VER PRO]ECt JN ALBERTA 
March 17, 1997 -- Two dia1110JJds hal'e hee11 tr·cot't!red from a 1.3 Kg 011/crop sample lake11 fivm Mar11111 1s 
Peace Rit-er prr!)ed. The project area co11siJ/i of 612 sq11are miles of metallic mi11eral perJJJils i11 the Peace River 
area of Albeit a. Mamm hai rolleded reco1111aissa11ce geochemical sa111ples of rock 011/c1vps i11 the 60 k111 by 120 
km projecl area. 

A routine 1.3 Kg geochemical sample of e.'<posed bedrock Jl'tts pnltlf11ized a11d passed 1ho11gh a 30 111esh (0.5 
1?1!11) screen. The plus 0.5 171!11 elastic fl-aclioJJ JJ'as disct11rled since the sa!llple JJ'as JJO/ iJJleJJded far dia!llo11d 
a11a!Jsis. P1ior to chemical a11afysis, a microscope i11speclion of pw111ed, 1J1i1111s 0.5 n1n1 n1atetial indicated several 
i11teresli11g grai11s. Co11seq11e11tfy, the sanrple was mijeded lo ca11Jlic disJOl11/io11 a11d tll'o dialllonds lllere 
recove1ed. Both dia111011dJ atl! dear a11d colo11dess. Grain #1 is a11 octahedral crystal, )Jlhich may be a frag111e11t 
of a larger grain. Grai11 #1 meamres O.-J.Om111 _,. 0.35 mn1 x 0.20mm. Grai11 #2 is a dodecahedral crystal 
7JJeasuri11g 0.30 x 0.25111m -"" 0.30m111. The scmrple n1as proc11ssed al TemJl7li11 Resean-h Laboratories i11 
Calgary and the diaJJ1011ds hut't! hem co1!firmed 0' e/ect1v11 111icroprobe. 

8 
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The Albelfa Geo/QgicaL S11nory has p11blished lo/XJl1s ef i11dimtor 111111erals ot"C1mi1tg i11 the pl'(yect area. 011tcrop 
samples ef the diamo11d host rocks collected f?y Mamm co11lai11 ekt'tlled let't!ls ef chn;me a11d 11ickeL Various 
chromiles a11d deep red, possib!J pyropic, gamels have bee11 1imaL!J identified i11 pa1111ed samples. The i11tense!J 
weathered diamond host rocks hare bee11 obm1ied i11 bethvck e.'-Jiosun:s at multiple lacalio11s 111ithi11 the large 
project area. Mamm has initiated a program ro determine the co1Jtposilio11 and 011gi11 ef the diamo11d hos/ rocks 
a11d the geologic co11/1Vls, 1J1hicb determine their diiltibu1io11 lhro11ghoul the project area. 

On!J 011e sample fro111 the project has so far bee11 processed for diamonds a11d this sample was 11ot investigated for 
groi11s la1ger tha11 0.5 mm. 

Purchase, re-processing and interpreta tion of 600 metre line-spacing aeromagnetic data 

Surface reconnaissance and essentially regional geochemical sampling was encouraging, the 
results were not specific enough to gener:m: pn:ci:\c geological targets, either ultramafic pipes or 
secondary, sedimentary lag deposits which might host diamonds. Accordingly, a 30,000 line km, 
600 metre line-spacing aeromagnetic survey was located, purchased, re-processed and 
interpreted. 111is prognim was described in a September 2..J., 1997 news release. 

<<Excerpt from September 24, 1997 news release>> 

AEROMAGNETIC DATA ACQUIRED FOR Cll11 CllAGA CRATON DIAMOND 
PROPERTIES 

September 2./., 1997 -- The Co11;pa1!Y repottJ· Iha/ ii has acqmred high 11:.ro/11/io11 aeromag11etic data coveti11g its 
Chi11chaga Crato11 diamo11d prope1ties i11 11ol1hem Allmta. Spectra E.'-Jifomtio11 Geoscience Carp. ef Calgary 
peiformed data acq11isilio11. Spectra is c;m'l?11t/y processiJ1g the data for high freq11en91, sha/Lo111 targets 1llhich also 
have deep root e>.pl'essio11s. A prelimi11a1J• 1r:LieJJ1 ef the 111tp1'0cemd data i11dicates several areas ef pote11/ial 
interest, i11cl11di11g localized, high .freqlfe11ry a110111a!ies JJ'hich air: pom1tf11L e11olfgh to appeal' 011 the total field 
magnetic maps. 

Mamn/s Chi11chaga Cra/011 dian1011d properties tYJ11s1sl ef ti 100°0 i11te1ul i11 400,000 acres ef per711its 
dis1rib111ed i11 a 1101th-south pattem atfjace11/ lo a11d i1J1ntedit1lefy 111i:sl ef a prope1ty, 111hich Mo1111t Hope 
Resources rece111/y reported as co11/ai11i1ig 011er 20 a11omalies, 111hich appear 111 a cl11sle1: 

Mamm's properties 1rm Jpec!ficalfy acquired to captm'I? a coi11c1de11ce ef di1'Crse geolagical co11ditio11s 111hich favour 
the laca!izatio11 ef kim/Jerlile pipe targets. Thm t''011ditio11s i11d11de: 

• A req11irell/e11/ that the 1111der!yi11g cra/011 po,-sess thick, cool roots that hat'!! 110/ heen mijected to thermal re
heati11g. Both the Chi11chaga Crato11 and the associated B11fa!o 1-Jead Cra/011 hat'I! these characteristics. The 
Alberta Geological S111Vf!Y repott "Diamo11ds i11 Al/Jetta" jat'Olftl the Chi11chaga over the B1ffela Head a.s 
a pote11tial diamond host /enu11e 011 the basis ef tht! Chim11aga'J· mi.\.· ef An-hea11 isotope geochemistry and 
cooler; deepe/' cmstaL roots. The e>.:iste11ce q( a p/'01101111ced gra1ity !0J11 within the crafo11 to pi11poi11t the 
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locatio11 of super-cool root ~11es. Regio11al grmi(y data ckarfy sho1n that the Chi11chaga and B1!.lfalo Head 
Cralo11s for111 a si11gle drmlar 1111it, si1J1ilar i11 size a11d shape lo the Slave Craton i11 the NU~T. 

• A pro1101111ced 1i1tg shaped grwity !oJ11 occmY 1l'ithi11 the Chi11chaga-B1!1falo Head Crato11 complex. Both 
the Ash/011 a11d Mo11op1Vs kimbedite pipes occur 011 this !o11•-grmi()' ri11g. The core Ashton pmJJits appear 
lo cover approximate!J 30 degrees of circ11niference 011 the earl side of the Chi11chaga-B1!.lfa!o Head WJP
gravity ri11g. The Mamm properties cot-er apprrx,1·mate!J -/.5 degms of drr:unfere11ce 011 the west side of the 
1i11g. 

• The prese11ce of deep, cmstalfa11Lts. It appemY that the dist1ib11tio11 of kin;berlite pipes in n01them Alberta 
is direcl!J related lo the deep, ems/al scale fa11L!s associated J11ilh the Peace River Arch, especiaf!y i11 areas 
iPhich co11tai11 nParms ef sn;al/er stress release fa11Lts. Sate/lite imagery i11dicates that thiJ appare11t!J 
esse11tial Jtmct111YJI co111bi11atio11 exists i11 the core Ash/011 permit block as J11e/L as i11 Mamm's Cbi11chaga 
prope1ties 111here th11 Chi11chaga vallf!Y itse!f is the s111fat·e e.\pressio11 of tJ deep cm st al fault. 

• The prese11ce of Shuflsb111J• Embaymmts. The lfr'a/Jasca, Peace Ri1ier and Chi11chaga erosio11al embqymenl.s 
expose the upper Cretaceous Shaftsb111_yformalio11 to the s111.fi1ce. The Sheftshmy formation is 11ow k110)}111 
to be rich i11 kimberlitic wlca11ic ash layers. if, as fr mrpeclerl, the Ash/011 pipes are of Sheftsb11ry age (85 
mil/io,,years old) the prope11ies Located i11 the Sheftsb111y en1bqy1J1e11/i ll'ifl have the pote11tialfar Sheftsbmy 
age pipes lo occ11r al smface rather lha11 being deep!>• hmied b.J• ovr:1b1i11.g sedi111e11la1J1 rocks. The Mamn1 
Chi11chaga propertm and the Ashto11 81!.lfalo Head prope1ty are both Located i11 Shef!sbmy en1bayn1e11ts. 

• The prese11ce of dian1011d i11dm1tor m111erals. Marum hus pn:1io11Jjy rep011ed the ~\isle11ce of indicator 
111i11erals i11 the urea a11d the ll!COl'l!IJ' of two dear 1J1icrod1an;ol/(lsfro1J1 a lr1:11ch sa1J1ple of a Cretaceous age 
sedin;e11/ary J'Ock outcrop wcured 011 011e of i/J Chi11chaga Cra/011 prope1ties. 

The 600 metre, 1 :250,000 scale, magnetic dataset covers the entire NTS 84E (Chinchaga River) 
mapsheet and represents a significant contribution to the public domain. 1l1e maps and survey 
specifications are cont'lined in Appendix C. The dataset consists of four maps, namely: 

• Total Magnetic Intensity 1\fap 
• First Vertical Derivative of the Total Magnetic Intensity Mnp 
• Shaded Relief of the first Vertical Derivative of the Total Magnetic Intensity Map 

• Shaded Relief of the Horizon ml Gradient of the First Vertical Derivative Map 

10 
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Helicopter supported geoch emical sampling program of streams draining the permits 

Following receipt of the 600 metre line-spacing aeromagnetic darn, J\pex Geoscience of 
Edmonton was retained to plan and execute a helicopter-supported geochemical sampling 
program designed to gather and process samples from streams draining the permit areas. This 
program was described in an October 6, 1997 news release. 

< <E."Xcerpt from October 6, 1997 news release>> 

Oct 6 1997 -- The compa1!Y a111101111ces that ii bas e11gaged Ape..: Geoscie11ce lo carry out geological 
reco11naissa11ce a11d sampling operations 011 its 100% OJJl/led .J.00,000 acre Chi11chaga diamond proper(} i11 
Alberta. Mr Michael 01!freS11e of Ape..'< 1l!ill manage !he program a11d perro11a//y co11d11c/ field operations. Mr 
Dt![re.f11e is a11 a11!ho1i!J 011 Alberta geology a11cl is the p1ima!y a11thor of the Alberta Geological Suroey 
publication e11titled 11Dia1J1011d Potential of Albma." 

The roll/pat!} has receitvtd flvn1 Spectra E.vplorat1011 Ceoscie11ce the ji11al procemd aerv111ag11etic data products 
cove1i11g most of the Chi11chaga dialllo11d p1TJpe1~y. 

Man1111, Spectra a11d Ape..\." geologists have posilit1e/y ide111ifi11d multiple clusters of aero1J1ag11et1c anomalies JJJith 
pro11ou11cecl basemen! roots. 'these seem lo fit the classical pipe models 111hich co11siJI of cirCJ1lar to elliptical 
dusters of mrface or 11ear surface, 500 to 1 OOOm dia111eler i11divid11al a11omalies 1J1hich direct/y overlie la1ge, 
deep, sttTJJ{g/y !llag11etic rool sfr11cf1111Js. 

Mamn1 has decided that the 011tsfa11di11g q11ali(y of the dmtered anomalies a11d their lafl,e n11!Jlber merit 
i!ll!!lediate actio11. Actrmli11gfy, u11 accelerated. helicoptenlfpported a11oma/y ide11tijicalio11 t111d santpli11gp1vgra!JI 
has bee11 slatted. Mobili'-alio11 of field and helicopter t1-rJ1'f is 111/(/er Jl'tf)'· The field program iJ e..'¢ected lo last 
si.x 1veeks. 

The helicopter supported geochemical sampling program was executed in October, 1997. The 
Alberta Geological Survey was invited to sent a representative to collect samples for general 
research project and took advantage o f the o pportunity to collect till samples which were 
processed and the results published. 

Appendix D con rains the following data concemmg the geochemical sampling program: 

• Sample UJ<.:;ttlon '\lap 

• Summary Communicatio n from John Pawlowicz, Alberta Geological Survey 
• Terramin Research Labs Ltd., Sample Preparation Data 
• Terramin Research Labs Ltd., Indicator ~ l ineral Tally 

• Terramin Research Labs Ltd., t\ lincrnl Identification Summary 
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Drilling Program on adjacenr property, on 600 m etre aerom agnetic anom alies 

In D ecember 1997, Marum entered into a joint venture arrangement w ith CaribGold Resources 
Inc. in o rder to explore permits adjacent to the permits covered in this report. This work, while 
not forming part of this report for assessment credit purposes, is relevant since is describes 
adjacent land with identical geological features and also because it lead to the commission ing of 
a joint high-resolution (200 metre) line-spacing aeromagnetic survey over several sets of 
permits. 111e arrangement with CaribGold was described in a December 1, 1997 news release. 

<<Excerpt from December 1, 1997 news release>> 

CARIBGOLDAND MARUM FORM ALBERTA DIAMOND ]OJNT f/ENTURE 

December 1, 1997 -- Calgary, Albe1ta - CatibG'old Reso11n-11s I11c. (fSE:CG) a11d MamJJJ Resources 111c. 
(ASE:l\111\tf U) repo1t that thry bat-e sig11ed a kiter of aJJ/'t!e111e11t lo form a joint t'r!lll"re lo e;..plore for diamo11ds 
i11 11orthern Alherta. The area 1111der agreeJJJenl coll.fisli of appro:>..i111atefy 250,000 ac1"CS i11 011 area of i11te11se 
stmct11ral densi(Y near the Chi11chaga cmstaifa11ll 1rhich defines the 11orthwesler11 edge of the Peace River Arch. 
There is groJJJi11g eiide11ce that the deep cmJ"lal fa11/1s of the Peace Rirer Arch slruc/11ral proli11ce are the primary 
co11trol.r for Ash/011 i\ li11i11g of Ca11ada1s lmge, 11enfy difcoren:d field of diamo11d!farow kimberlites. 

Drill target priolitizatio11 Hsi11g 171ag11elic, seismic and g11oche111iral data is mJdenJ1qy. 

A drill program, using a light coring auger drill, was carried out in March, 1998, as described in 
the following News Release. 

< <Exce1pt jroJJJ a11 Apn'l 6, 1998 11111n 17:/ease> > 

EXPLORATI ON UPDATE CHINCHAGA DIAMOND PROfECf, ALBERTA 

April 6, 1998 -- Mamm Reso1ores l11c. has recei1Y!d fro111 CmibGold Reso11rces f 11c. (fSE:CG) 011 interim 
report/roJJJAPEX Geoscie11ce l..Jd. (APEX) 011 the Mrmm1/C01ibGold Chi11chagajoi11l 1¥ml11re. 

Dmi11g the period fro111 March 5 lo Mwrh 22, a lo/al of dm:11 aJ(ger dtiU hol.es wm: co111pleted f?y APEX at 
.rl'< separate targets J11ithi11 the 275,000 am! Mumm/ CadbGold joh11 ve11tm'l! proj11t1 area. 

The i11te11t of the dli/li11g ll'OS lo /es/ overblfrden thickness and lo obtain st.mrpluflvm basal tiU a11d bedrock i11 
the vici11iry of 1vag11etic a11d/ or pqysiogruphir c111on1alies defi!111d l?J airbome and grom1d JJJag11etic mrorys. I11 
each of the eleve11 holes (cltill hole idrmtijiers 8CI-101 lo 8CI 111 ), both basal till tJlld lop of bedrock iJJas cored 
11si1Jf, a co11ti1111olfs sample 111b11 ~yste111 n1hich )'ields a 3-inch dia!J1e/er core. D!ill hole depths ranged from 12.3m 
lo 40.5m, with bedrock i11temcted i11 eaL"h of the t:le1't'11 rltili holes. The tlltL\.Wllflll depth of overb11rde11 
enco1111tered JJ1as 9. -Im. 
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l11teresti11gfy, a11 i111pe11etruble bedrock 1111il JJ'aJ wco1111/m:d i11 /11 10 separate holes al Target 7. Attempts to 
penetrate the bedrock 1111it ca11sed damage lo the light d1ill. The program 111as lermi11aled si11ce repairs to the drill 
could not be completed before spri11g break11p related 1'0ad domres. 

Preliminary obsenl()tio11s fl'Om d1illi11g i11dicale Lhal Cretaceo11s-age shales, ra11ds a11d m11dslo11es were i11tersected 
The stratigraphic 1111ils tested are likefy similar i11 age and character lo the s11ccessio11 o/ sediments that 
imnJediatefy s111ro1111d or are inlerca/.ated with pyrodaslit apro11s assodated 1vith the B1ffelo Head HiUs 
ki1J1berlites. At least three targets oter a11 area of abo11/ 15 k1JJ i11 fe11gth yielded 111111/ipfe thick pyrodaslic ash 
horizons, up to 2.5m thick, 1vhich e.Yhibit varyi11g degrees of alteration. !11 additio11 to the pyroc/.astic horizo11s, 
several pa1tfy consolidated gree11 sa11d 1111its JJJm i11tmeded at each of the three targets that yielded the thick 
pyroc/.astic. The gree11 color of the sal/(ls is due, i11 pa1t, lo the prese11ce of gn:e11 cl.qy 1JJi11erals. At this time, prior 
to a11afyzj11g the core, ii is 1111k11011111 n1hether al!J of the pyrodastic horizons or the gree11 sa11d units are re/.ated lo 
local mafic or kimbeditic vo!ca11ism. Odil holes 80109 a11d 8CH10, 111hich were d1illed at Tmg,et 7 
appro:x:imatejy 1 Om apmt, wen: tmvi11ated al 12.3111 a11d 13.7 m, respet1il'efy, d11e to enco1111teli1ig 011 
i1J1pe11etrable bedrock 1111it. Further e..vploralio11 is plu1111ed to dder111111e the o!igi11 a11d e..'\."/e11t of the pyrocl.aslic 
holizo11s, thegree11 sa11d lflrits cmd the inpt11etruhle bed1ock 111111that1vas ento1111tered cil Target 7. 

At pme11t, aU of the dlil! core is i11 the process of being logged a11d sa!llpled l!J APEX. Sel.ected sa/Jlples 1viU be 
sent to the S askatche/J'a11 Research Co1111cil far diumo11d a11d dian1011d mdicator t111a{ysis. Res11//s are expected i11 
three to six 111eeks. 

Upon receipt of the preli1J1i11ary dn"/l results, a high 11:sof11tio11, 200m line Jpacerl, fixed-n 1ilrg, Spectra Geoscie11ce 
airbome "1ag11elic s1m1v1 11 1as i1111J1ediatefy emthoJi~ed to fl111her defi11e the drilled tmgets as 1nll as other targets 
i11 11eari!J cl11sterY. This 7,000-li11e km Sllrt'ry is a coop1mJ/it-e ejfo1t be/Jrw1 Man1111, CadbGofd Resources Inc., 
a11d Micre.x: Det-elop111e11/ Co1p 
(ASE.-MIX). The mrvey area cot'm Jix tom1ships of the Mamm/ Ca1ibGofd joi11t 1-e11/11re a11d 5.5 to11111ships 
COL'C1i11.g a combi11alio11 ef 100% Mam111 la11d a11d Mam/JI/ Alicre...'.:joi11t 1·1:11/111~ /.a11d. The f!yilig portio11 of the 
survey is expected lo be fl11ished 111ithiJ1 a flJV dqys. 

Additional field1vo1k 011 the Marmv/ Ca1ibgold joi111 11e11/111-e 11'ill begi11 as soon as the core cma!Jsis results are 
evaluated a11d the airbome geophysical Slll7'ry results have bee11 1Y!vie111ed. This 11 1ork J11ill i11c!lfde sa111pli11g, auger 
drif/i11g and rotary COl'I! ddlli11g. FieidJl'ork, J11cludl11g pouih!e d1i!!i11g, 011 certain 100% Mamm lands a11d a 
portion of the Afom1J1/1\ticr~ ....... -;oi11I i-e111111~ ll'hich at~ (J(!Jaw11 lo all- Jl'eatber roadJ ni!L begi11 immediate!J 
upo11 receipt of the air/Jome geop~ysical Sll17't!)' n:mltJ. 

Petrographic Report on Drill Cutting S:1mples (T98R3W6, Section 30) 

One of the drill targets (Target 7) was located near the boundary of the permit area as indicated 
by ''Powell Report Samples" on the sample lorntion map in Append ix 0. 

Several cuttings were submitted for petrographic analysis and the results o f this analysis are 
contained in the \\l:tync Powell petrographic report contained in . \ppendix E. 
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Cranberry 200 m line spacin g aeromagnetic survey 

Following the receipt of encouraging results from the March 1998 drill program on land 
immediately adjacent to the permits, a 200m line spacing aeromagnetic survey was 
commissioned to redefine drill targets. The survey was flown in April 1998 and the final results 
were received in July. The program was described in a news release as follows: 

<<Excerpt from a11 May 26, 1998 1w11s rekuse> > 

GEOPHYSICAL RESULTS - CHINCHACA DLAMOND PROJECT 

Mqy 26, 1998 -- Mam111 Resources Inc. npo1ts !hut it bus received preli111i11ary data ji'Om the 200-metre line 
spaci11g high-resob1tioJ1 ae1v111ag11etic s11rory jlow11 01 Spectra Geoscie11ce iJJ Ap1il This Sllf7J9 1vas jlo1111J 

fo/J.owi11g a dli/l progralll coJ1d11cted l!J Cali/JG old Resomw lttc. 011 the Mam111/ CatibCold Chi11chaga 
diamond e>..ploratioJ1 Joi JI I l'f!Jl/ure. 

The 200-metre 11Cra11ben.J"1 
S/111'1!)' cotie1s approxtlllatefy 11 tonwshipr. Appro>..w1atefy half of the su17J9 area 

covers Mamm/CatibGold joi11! m1ture land a11d the other half coL-en· either Mam111 100% land or 
Mam111/ MimJ<:joi111 ve11ture la11d. To dale, J\tlamn1 has rest1icted its w1afysis of the aeromag11etic data to the 
100% Mar11111 la11d a11d the Nlar11m/Micre.\.joi11/ 1'1111tu1'1! la11d covered 01 !be sum!J. The SlllVl!J has co1!.fir111ed 
the locatio11 of a 11umber of point ta1getr sho11111 011 the regio11al 600 11111/1e spaci11g Slfn·ry. The 11eJ11, more detailed 
results define several 11eJJ1 se/J of point lmget pattems that are 110/ nJ!ated lo mlllfral oijects. Moreover, these 
larlJ,et pattems, or d11sters, although some me li11earpallems ot·er 8km Lo1ig, are 1101 related to gLaciaL tiU deposits 
since till is very thi11 th1v1tgho11/ the ChiJ1chaga am1. Neither are th~· 1elated lo stream sedime11/ deposits since 
most of the patter11s mt uc1vss cdsti11g drainage 11e111·orkr. Appro.\.imate!J 011e third of the fatgets coincide JJJith 
sfight!J elevated topographic 11101111ds. 

Prefimi11ary aJJafysis indicates that these ta1:g,ets occur al or 11ear smface a11d have geological diameters greater 
lhalJ 200 111etru, but 110/ like!J greater than 800 ll/etrr:s. Appmximatefy 3{) a110111alies are compelling becal(Se 
of their shape and, especial!J, lht:irpom:r JJihich re11der the1v obvio11s eve.n 011 111rprocmed preli.mi11ary total field 
i11te11si(Y mapr. 

Mamn1 has requerted that itr co11m/tant, APEX Ceoscie11te i111mediate!J 1eco111111e11d a dlilli1Jgprogram for the 
100% Mamm land tJI/(/ the Ma mm I Micrex joi11! t't:11/ure land 011 the basis of their a11a!Jsis of the high
rerob1tio11 mag11etics aJ1d the results of the 1\ farch 1/Jill program 011 the 
Mam111/ CaribGo/d joint ve11ture. Mamm has 110/ yet receired basal tiU a11d core a11afysis res11fl-S from the 
Mamm/ CaribGold joi11l L't:ntun: d1il/ progra111 co11d11cled in March, howet'f!J; APEX, the project ma11age1; has 
aduised the Compai!J that n:mlts sho11/rl be tJl'ai/ahle soo11. 

Field operatio11s i11 the Chi11chaga )Iii/I co1111111111ce 111ithi11 one 1J1eek aurl m"/t i11itial!J co11sist of a reco1111aisrance 
team respo11sible for locali11g a11d sa111pli11g the ar11as mar celfai11 aJ101J1t11ies. Mam111 'r mobile, 1 ton per day, 
gmvi(J co11ce11trator has bee11 rec01!.figured for the Chi11cbaga sc1111pliltg progralll. A11 8 foot ilv111111el has bee11 
added to the co11ce11/rati11g 1111il ilt order lo 011/omale !ht! sampli11g pre-scree11i11g pl'Ocers. Stream redi111e11t and 
tre11ch ranples will be p1wmed i11to co11ce11/rates i11 the field. The oijecliue of the sanpling progra111 if to gather 
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geochefllical data 11ear s~kcted a11o!Jlalies a1Jd to .ra!Jlpk 11earf?y Cretaceous-age beach deposits for co11ce11tratio11s of 
indicawr mi11erals and dia!JJ011d. 

The Cranberry 200 m aeromagnetic dataset is contained in Appendix F. It consists of a detailed 
operations report and the following: 

Maps 

• Total Magnetic Intensity and Flight Path Overlay 

• Small Target Enhancement of Total Magnetic Intensity 
• Shallow Magnetic Target Filter of Total Magnetic Intensity 

• Second Vertical Derivative of Total Magnetic Intensity 

• Calculated Horizontal Gradient of Total Magnetic Intensity 

• - 5.3 km Band Pass of Total Magnetic Intensity 

• 350 m - 1,500 m Band Pass of Total Magnetic Intensity 

CD-ROM 

All of the above listed maps in ERMapper (.ers) format 
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-············-··-·~--------

R ESULTS OBTAI NE D 

Digital E levation Model Analysis and Integration into mapping system (Appendix B) 

Relatively little structural info rmation wt1s ct1ptured by the DE~ [ dataset. The printed maps are 
useful as a topographic reference and to get a feel for the terrain. 

The dataset proved to be very useful in digital fo rm when layered over o r under geophysical 
datasets. l n a number o f instances, co incident topograph ic and magnetic anomalies were 
identified and this coincidence was used to prioritize anomalies fo r either drilling or further 
geochemical investig.nion. 

Reconnaissance, opporrunity mapping and Limited preliminary sampling 

The discovery o f two microdiamond fragments in a gold sample was responsible for re
prioritizing the area as a diamond explorntion pro ject, to the total exclusion of exploraoon for 
other commodities. 

Additionally, the overall geochemical signarures of sedimentary rocks in the area, outlined in 
conjunction with work on a project immcdi:1tely to the south of the permits, suggested the 
existence of primary \'Olcanic rocks in the area, possibly of mafic or ultrnmafic composition and 
possibly derived from the e;1rth's mantle. 

Purchase, re-processing and interpretation of GOO metre line-spacing aeromagnetic data 
(Appendix C) 

Extensive processing and analysis of this large regional magnetic dataset generated several 
priority areas, some of which were later explored in detall. 

Total Magnetic Intensity hip 
With the Buffalo Head Craton along the c11stern edge of the mtlpshect and the Ksituan 
magnetic high terrane m the western portion of the mapsheet, the Chinchaga magnetic low 
terrane is clearly outlmt:d in blue. The Great SI.we Lake Tectonic lineament (the Hay river 
Fault) cuts across the extreme northwest corner o f the mapsheet inn NE-SW direction. 

First Vertical Derivative o f th e Tota l M:1gnetic Intensity J\fap 
Shaded Relief o f the first Vertical Derivative of 1l1e Tot1l t'vfagnetic Intensity Map 
Shaded Relief of the Horizontt1I Gradient of the First Verticttl D eriv!ltive J\fap 
Obvious areas o f magnetic diversity are evident in NTS 8+E/9 and NTS 8+E/2, portions of 
which fall within the permit area. The edges of these hot spots, corresponding to steep changes 
in the gradient of tht: Total ~ fagnettc Intensity, displar point anomalies which are considered 
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interesting diamond targets since they could be caused by vertical volcanic bodies with elevated 
magnetite concentrattons. Running through the centre of the mapsheet, in a ~E-SW direction 
is a speckled pattern which probably represents tributaries of the Chinchaga River which 
contain sedimentary rocks with high concentrations of magnetite. 

Helicopter supported geochemical sampling program of streams diaining the permits 
(Appendix D) 

T his program was initially designed to capture the broad geochemical signature of the area and 
to iden tify samples with high concentrations of diamond indicator minerals. 

Generally, the area was found to contain a slightly ;inomalous concentration of minerals which 
could be derived from primary mafic or ultramatic volcanics in or near the permit areas. The 
iden tification of a few grains of possible olivine and a fow high-chrome pyrope garnets are 
considered positive and together with other data confirm the area as being prospective fo r 
diamonds. 

Drilling Program on adjacent property, on 600 metre aeromagnetic anomalies 

A drilling program earned out by the .\larum/CaribGold joint venture immediately to the east 
of several of the pem1its further confirms the area's poccnt1.1l to host diamond-bearing volcanic 
rocks. 

Preliminary geochemical and stratigraphic evaluatio n of the drill cutting and core data suggests 
the possibility than the green "bentonitic" ashes encountered represent lapilli tuff deposits, 
presumably on the edge of a volcanic complex of mafic to ulrrnmafic composition. This data 
further supports the permits as being prospective for diamonds. 

Petrographic Report on Drill Cutting Samples (T98R3W6, Section 30) (Appendix E) 

Some of the drill cutting and core matcfril was submitted for pcrrographic analysis. Loc~ted 
less than 2km from the permit boundaries this inform,uion 1s relevant to the project. 

Two samples, "SS J\lilled" and ".\lud !'dilled in Bag" cont,1in sigmticanr geochemical indicators 
consisting of olivine in the first sample and an "ascent grnnulite" in the second sample. Both 
indicators are consistent with the concept of a local, decpl)'-dcrivt:d volcanic source rock. 

17 



MARUJ\I RESOURCES INC. 

1996/98 ASSESSMENT WORK - PERi\IITS 93%010022 TIIROUGH 9396010034 

Cranberry 200 m line spacing aeromagnetic s urvey (Appendix F) 

The highlights of this dataset are the Small Target E.nh:rnccmenr of the Total 1 lagnetic 
Intensity map which highlights (in red) shallow, drillablc.: targets which are due to unexplained 
geo logical fearures. Forty to fifty anomalies are identified throughout the permit areas. 

·------·---··--·-··············-· 
AUTHOR 

Richard A. Boulay, B.Sc., President o f Marum Resources Inc. is the author o f this report. 

In 1967, Mr. Boulay graduated from Carleton University with a Bachelor o f Science degree in 
geology. His subsequent 30 year career has included a diversity of projects in the international 
mining and mineral explorarion industries. In the early I 970's he was employed as a mining 
investment analyst m a T oronto investment firm. This activity was followed by twelve years of 
international project financing with three international banks. Since 1985, [r. Boulay has been 
invo lved in the startup and development of public companies in the mining, technology and 
financial industries. 
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STATEMENT OF EXPENDITURES - PERMITS 9396010022 TO 9396010034 
Chinchaga Project Expenditures f rom January 19, 1997 •••GsT excluded••• 

e Date Check Name Memo Account Amount Category Percent 

10/31/97 2223 Greyhound Courier Acct:02538433 Courier 27.51 

1/22/98 2263 Greyhound Courier lnovice 8025634 - Acct 025843 Courier 59.56 

5/1/98 2346 Greyhound Courier lnovice 8041546 & 8138114 Courier 30.00 

4/16/96 1709 Greyhound Courier Re:Acct:0258433 Courier 25.40 

1/13/98 2249 604737 Alberta Ltd Peace River Airport Fee Exploration Expens1 15.92 158.39 0.03% 

10127/97 2212 VISA - split accoun Re: Exploration Expenses Exploration Expens1 357.05 

8/22/97 2136 Marmot Research I Re: Peace River Exploration Exploration Expens1 1,000.00 

8/29/97 2146 Marmot Research I Re: Peace River Exploration Exploration Expens1 2,500.00 

9/18/97 2184 Marmot Research I Re: Peace River Exploration Exploration Expens1 2,000.00 

5/13/96 1730 MT Environmental Re: Peace River Exploration Exploration Expens1 1,750.00 

8/20/96 1863 MT Environmental . Re: Peace River Exploration Exploration Expens1 875.00 

8/30/96 1881 MT Environmental . Re: Peace River Exploration Exploration Expens1 1,750.00 

9/13/96 1887 MT Environmental . Re: Peace River Exploration Exploration Expense 1,750.00 

10/3/96 1912 MT Environmental Re: Peace River Exploration Exploration Expens1 1,750.00 

5/28/97 2092 MT Environmental Re: Peace River Exploration Exploration Expense 875.00 

5/1/96 1725 MT Environmental Re: Peace River Exploration Exploration Expense 264.05 

5/29/98 2356 Exploration Expens1 280.00 

11/20/96 1963 Nov 8,96 Invoice Exploration Expens1 400.00 

10/22/96 1936 October 15/96- Sample prep we Exploration Expens1 800.00 

2/29/96 1662 Feb 27, 96 Invoice Exploration Expens1 1,600.00 

5/13/96 1731 May 8, 1996 invoice Exploration Expens1 1,200.00 

5/17/96 1751 Re:Fees Exploration Expens1 2,000.00 

5129/98 2357 Chinchaga Field Program Exploration Expens1 2,000.00 

9/30/97 2191 APEX Geoscience Geochemical Sampling Progran Geological Surveys 10,000.00 

10/7/97 2205 APEX Geoscience Geochemical Sampling Progran Geological Surveys 10,000.00 e 1122198 2259 APEX Geoscience Invoice A97-134 Geological Surveys 1,599.26 44,750.36 7.45% 

4/2198 2320 APEX Geoscience Spectra Survey 200 metre survE Geological Surveys 32,070.58 

9/22197 2186 Spectra Exploratior 84E Interpretation 600 metre su1 Geophysical Survey 6 ,000.00 
10/3/97 2198 Spectra Exploratior 84E Interpretation 600 metre su1 Geophysical Survey 12,000.00 
11/3/97 2225 Spectra Exploratior 84E Interpretation 600 metre su1 Geophysical Survey 6,000.00 

6/30/97 60397 Spectra Exploratior Purchase of 30,000 line km surv Geophysical Survey 410,000.00 466,070.58 77.57% 

5/14/98 2350 Calgary Petrograpt Invoice 98-128 Laboratory Analysis 75.00 

8/27/97 2139 Calgary Petrograpt Invoice 97-150 Laboratory Analysis 470.00 

5/17/96 1753 Re:Lab Services Laboratory Analysis 750.00 

1/30/98 2267 Terramin Research Invoices: 4810-4814 Laboratory Analysis 1,930.49 

1/30/98 2272 Terramin Research Invoice 4848 part payment Laboratory Analysis 5,000.00 
3/13/98 2302 Terra min Research Invoices 4846 balance Laboratory Analysis 4,482.93 12,708.42 2.12% 

1/22/98 2257 GEOANAL YTIC lntlnovice 155 & 165 Mapping 2,770.00 

3/5/98 2299 GEOANAL YTIC In• lnovice 186 Mapping 3,140.00 

5/1/98 2339 GEOANAL YTIC Inc Invoice 217 Mapping 134.90 

1/6/98 2239 GEOANAL YTIC In• Re: GIS Services & Data Mapping 5,320.00 

3/2/98 2292 Provincial Treasure DEM Data Mapping 4,850.00 

1/30/98 2270 Tarin Mapping Invoice #TRS2861_Air Photos Mapping 600.00 

5/1/98 2338 Tarin Mapping Invoice #TRS2691 - Air Photos Mapping 252.00 

2114/98 2278 The Letter Shop Color Copies Mapping 69.02 17,135.92 2.85% 

Project Management Allocation at $2000 per month for 24 months 48,000.00 48,000.00 7.99% 

Overhead Allocation, including project office room at $500 per month fot 12,000.00 12,000.00 2.00% 

Declaration 600,823.67 600,823.67 100% 

The undersigned hereby declares that the above stated exploration cash expenditures were incured in the diligent 
exploration of Metallic and Industrial Minerals Permits Nos. 9396010022 through 9396010034 from the commencement date e ~ the permits in accordance '(Jit pplicable regulations and in compliance with the applicable permitting requirements 
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ALLOCATION OF EXPLORATION EXPENDITURES 
PERMITS 9396010022 TO 9396010034 

Expenditures represented by this certificate 

Applied to Permit No 9396010022 
Applied to Permit No 9396010023 
Applied to Permit No 9396010024 
Applied to Permit No 9396010025 
Applied to Permit No 9396010026 
Applied to Permit No 9396010027 
Applied to Permit No 9396010028 
Applied to Permit No 9396010029 
Applied to Permit No 9396010030 
Applied to Permit No 9396010031 
Applied to Permit No 9396010032 
Applied to Permit No 9396010033 
Applied to Permit No 9396010034 
Allocated for Assessment 

Unallocated exploration expenditures 

Hectares 
9,216 
9,216 
9,216 
9,216 
9,216 
9,216 
9,216 
9,216 
9,216 
9,216 
9,216 
9,216 
9,216 

119,808 

Amount 
$ 5.00 
$ 5.00 
$ 5.00 
$ 5.00 
$ 5.00 
$ 5.00 
$ 5.00 
$ 5.00 
$ 5.00 
$ 5.00 
$ 5.00 
$ 5.00 
$ 5.00 

Total 
$ 46,080 
$ 46,080 
$ 46,080 
$ 46,080 
$ 46,080 
$ 46,080 
$ 46,080 
$ 46,080 
$ 46,080 
$ 46,080 
$ 46,080 
$ 46,080 
$ 46,080 

$ 600,823.67 

$ 599,040 $ 599,040.00 

$ 1,783.67 



Note regarding 600m aeromagnetic expenses 

The purchase of the 30,000 line km, 600m line spaced aeromagnetic dataset from Spectra 
Exploration Geoscience Corp., and the related processing of the data, during 1997 was paid 
for by Marum Resources Inc., related companies and exploration syndicates by a 
combination of cash and equity. The total cost of the data, including processing is $410,000, 
approximately $13.66 per line km. 

T he accompanying letter from Spectra documents the cost of the dataset. 
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~'--
'\/-• Spectra Exploration Geoscience Corp. 

SPECTRA 

June 25, 1998 

Mr. Richard Boulay 
President 

Suite 2610. 520 · 5th A venue S.W. 
Calgary. Albena 
T2P 3R7 

Marum Resources Inc. 
400, 407 - 81

h Avenue SW 
Calgary, Alberta 
T2P 1E5 

Dear Mr. Boulay 

Phone (403) 777-9280 
Fax (403) 777-9289 
E·mail: spectra@nucleus.com 

Re: Chinchaga River Map Sheet (NTS 84E) Airborne Magnetic Survey 
purchased by Marum Resources Inc. from Spectra Exploration Geoscience Inc. 

Be advised, pursuant to your information request, that the costs incurred by 
Spectra for the acquisition, processing and production of the captioned 600-
meter line spaced aeromagnetic survey are: 

Data acquisition: 
Processing, editing and production 

Total 

Best Regards 

Jim Genereux 

$300,000.00 
$110,000.00 

$410,000.00 
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Metallic and Industrial Minerals Permit Title Documentation 
Chinchaga Diamond Project, Alberta 

List of Permits 

The permits listed below, which form the subject of this report, were issued to 659485 
Alberta Limited in January 1996. Under the terms of a trust agreement between Marum 
Resources Inc. and 659485 Alberta Limited, the permits are held in trust for Marum. 
Subsequent to the issue of the listed permits, 659485 Alberta Limited changed its name 
to Frontier Capital Corporation. 

List of Chinchaga Project Permits 

Permit No 9396010022 
Permit No 9396010023 
Permit No 9396010024 
Permit No 9396010025 
Permit No 9396010026 
Permit No 9396010027 
Permit No 9396010028 
Permit No 9396010029 
Permit No 9396010030 
Permit No 9396010031 
Permit No 9396010032 
Permit No 9396010033 
Permit No 9396010034 
Total 

Hectares 
9,216 
9,216 
9,216 
9,216 
9,216 
9,216 
9,216 
9,216 
9,216 
9,216 
9,216 
9,216 
9,216 

119,808 
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Metallic and Industrial Minerals Permit Title Documentation 
Chinchaga Diamond Project, Alberta 

Location Map 
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APPENDIX 

TO 

METALLIC AND INDUSTRIAL MINERALS PERMIT NO. 9396010022 

COMMENCEMENT OF TERM: 

1996 JANUARY 17 

AGGREG.~TE AREA: 

9 216 HECTARES 

DESCRIPTION OF LOCATION : 

6-08-091: 19-36 
6-08-092: 1-18 

PERMITTED SUBSTANCES: 

METALLIC AND INDUSTRIAL MINERALS 

SPECIAL PROVISIONS: 

NIL 



APPENDIX 

TO 

METALLIC AND INDUSTRIAL MINERALS PERMIT NO. 9396010023 

COMMENCEMENT OF TERM : 

1996 JANUARY 17 

AGGREGATE AREA : 

9 216 HECTARES 

DESCRIPTION OF LOCATION: 

6-07-092: 1-36 

PERMITTED SUBSTANCES : 

METALLIC AND INDUSTRIAL MINERALS 

SPECIAL PROVISIONS: 

NIL 



APPENDIX 

TO 

METALLIC AND INDUSTRIAL MINERALS PERMIT NO. 9396010024 

COMMENCEMENT OF TERM: 

1996 JANUARY 17 

AGGREGATE AREA: 

9 216 HECTARES 

DESCRIPTION OF LOCATION: 

6-07-093: l-18i23;24 
6-08-092: 20-29;35i36 
6-08-093: 1;2;10ill 

PERMITTED SUBSTANCES: 

METALLIC AND INDUSTRIAL MINERALS 

SPECIAL PROVISIONS: 

NIL 



APPENDIX 

TO 

METALLIC AND INDUSTRIAL MINERALS PERMIT NO. 9396010025 

COMMENCEMENT OF TERM: 

1996 JANUARY 17 

AGGREGATE AREA: 

9 216 HECTARES 

DESCRIPTION OF LOCATION: 

6-04-093: l-30;34-36 
6-04-094 : 1-3 

PERMITTED SUBSTANCES : 

METALLIC AND INDUSTRIAL MINERALS 

SPECIAL PROVISIONS: 

NIL 



APPENDIX 

TO 

METALLIC AND INDUSTRIAL MINERALS PERMIT NO. 9396010026 

COMMENCEMENT OF TERM: 

1996 JANUARY 17 

AGGREGATE AREA: 

9 216 HECTARES 

DESCRIPTION OF LOCATION : 

6-05-093: 3;4;7-9;16-36 
6-05-094: 2-11 

PERMITTED SUBSTANCES: 

METALLIC AND INDUSTRIAL MINERALS 

SPECIAL PROVISIONS: 

NIL 



APPENDIX 

TO 

METALLIC AND INDUSTRIAL MINERALS PERMIT NO. 9396010027 

COMMENCEMENT OF TERM: 

1996 JANUARY 17 

AGGREGATE AREA : 

9 216 HECTARES 

DESCRIPTION OF LOCATION : 

6-06-093: l - 18;22-27;34-36 
6-06-094: l - 3;10-15 

PERMITTED SUBST~.NCES : 

METALLIC AND INDUSTRIAL MINERALS 

SPECIAL PROVISIONS: 

NIL 



APPENDIX 

TO 

METALLIC AND INDUSTRIAL MINERALS PERMIT NO. 9396010028 

COMMENCEMENT OF TERM: 

1996 JANUARY 17 

AGGREGATE AREA : 

9 216 HECTARES 

DESCRIPTION OF LOCATION : 

6-04-094: 
6-04-095: 
6-05-095: 

25-27;34 - 36 
l-3;5-24;26 - 30 
12;13 

PERMITTED SUBSTANCES : 

METALLIC AND INDUSTRIAL MINERALS 

SPECIAL PROVISIONS: 

NIL 



APPENDIX 

TO 

METALLIC AND INDUSTRIAL MINERALS PERMIT NO. 9396010029 

COMMENCEMENT OF TERM: 

1996 JANUARY 17 

AGGREGATE AREA: 

9 216 HECTARES 

DESCRIPTION OF LOCATION: 

6-04-095: 
6-04-097: 
6-05-095: 
6-05-096: 
6-05-097: 

31-36 
2-11;14-18 
25-28;33-36 
1;12;13;24;25;36 
1 

PERMITTED SUBSTANCES: 

METALLIC AND INDUSTRIAL MINERALS 

SPECIAL PROVISIONS: 

NIL 



APPENDIX 

TO 

METALLIC AND INDUSTRI AL MINERALS PERMIT NO . 9396010030 

COMMENCEMENT OF TERM : 

1996 JANUARY 17 

AGGREGATE AREA: 

9 216 HECTARES 

DESCRIPTION OF LOCATION : 

6-05-096: 
6-06-096: 
6-06-097: 
6-07-096: 

31;32 
19;20;24 - 36 
l-13;15-18;22 
25 

PERMITTED SUBSTANCES: 

METALLIC AND INDUSTRIAL MINERALS 

SPECIAL PROVISIONS: 

NIL 



APPENDIX 

TO 

METALLIC AND INDUSTRIAL MINERALS PERMIT NO. 9396010031 

COMMENCEMENT OF TERM : 

1996 JANUARY 17 

AGGREGATE AREA: 

9 216 HECTARES 

DESCRIPTION OF LOCATION : 

6-04-097: 
6-04-098 : 
6-05-098: 
6-06-098: 

36 
1-16;22-26;36 
1-8;11-13 
1;12 

PERMITTED SUBSTANCES : 

METALLIC AND INDUSTRIAL MINERALS 

SPECIAL PROVISIONS: 

NIL 



APPENDIX 

TO 

METALLIC AND INDUSTRIAL MINERALS PERMIT NO. 9396010032 

COMMENCEMENT OF TERM : 

1996 JANUARY 17 

AGGREGATE AREA : 

9 216 HECTARES 

DESCRIPTION OF LOCATION: 

6-05-097: 2-36 
6-06-097: 36 

PERMITTED SUBSTANCES: 

METALLIC AND INDUSTRI~L MINERALS 

SPECIAL PROVISIONS: 

NIL 



APPENDIX 

TO 

METALLIC AND INDUSTRIAL MINERALS PERMIT NO. 9396010033 

COMMENCEMENT OF TERM: 

1996 JANU~.RY 17 

AGGREGATE AREA: 

9 216 HECTARES 

DESCRIPTION OF LOCATION: 

6-03-099: 1-36 

PERMITTED SUBSTANCES: 

METALLIC AND INDUSTRI~.L MINERALS 

SPECIAL PROVISIONS : 

NIL 



APPENDIX 

TO 

METALLIC AND INDUSTRIAL MINERALS PERMIT NO. 9396010034 

COMMENCEMENT OF TERM: 

1996 JANUARY 17 

AGGREGATE AREA: 

9 216 HECTARES 

DESCRIPTION OF LOCATION : 

6-03-100: 1-36 

PERMITTED SUBSTANCES: 

METALLIC AND INDUSTRIAL MINERALS 

SPECIAL PROVISIONS: 

NIL 

,./.""1 

/ L 
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DEM (Digital Elevation Model) Map 
NTS Sheet 84E and part of 84D 

CD-Rom (XYZ and ERMapper Files and Algorithms) 
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Chinchaga Diamond Project, Alberta 

Appendix C 

High Resolution Aeromagnetic Data Set 
600 m line spacing 

flown by 
Spectra Geoscience Corp. 

NTS Sheet 84E (Chinchaga River) 
Scale at 1 :250,000 

Total Magnetic Intensity Map 

First Vertical Derivative of the Total Magnetic Intensity Map 

Shaded Relief of the first Vertical Derivative of the Total Magnetic Intensity Map 

Shaded Relief of the Horizontal Gradient of the First Vertical Derivative Map 



124·00· 122·00· 

Chinchaga Diamond Project, Alberta 

High Resolution Aeromagnetic Data Set 
600 m line spacing 

NTS Sheet 84E (Chinchaga Rive r) 
Survey Specifications 

Primary Line Spacing .................. . .. .... . .. .......... 600 m 
Primary Line Direction ....... .... . . .... ............. East • West 
Control Line Spacing ..................................... 1800 m 
Control Line Direction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . North - South 
Aircraft Altitude . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 120 m 
Magnetometer Sensor .... Geometrics G-822A & Scintrex CS-2, cesium vapour 
Magnetometer Sensitivity ................................. 0.01 nT 
Aircraft Positionirg ...... .................. ... .. Differential GPS 
GPS Receiver ............................ NovAtel 951 R. 12 channel 
Aircraft ................. BN2 Islander. C-FGAQ & Cessna 4029, C-GCKB 
Dates Flown.. . . . . . . . . . . . . . . . . . . . ......... May 19 to July 24, 1996 
IGRF Correction .................................. As of date flown 
Mean IGRF Correction .......................... .... ... 59265 nT 
Magnetic Inclination at 56°30'N, 121 •oow .. . .................... 78.0° 
Magnetic Declination at 56°30'N, 121 •oow ............ ..... ...... 24.0" 
Grid Cell Size . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 200 m 
Datum ........ ... .................... ...... ... .... . .... . NAD27 
UTM Zone ... . . ... ............................... . .. ....... 11N 

120·00· 11s·oo· 
--- 1 60'00' 

I 59•00· 

! 

ss·oo 1---....__r-t-----.... --..... ss·oo· 

94G .. ·94H . .. _ ... 84E 

57' 00' 1----L-.i.,.-~--.... --..... 57·00· 
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Chinchaga Diamond Project, Alberta 

Appendix D 

Helicopter Sampling and Geochemical Program 
October 1997 through April 1998 

NTS 84E (East Half) on, draining or proximal to Permit lands 

Contents 

Sample Location Map 

Summary Communication from John Pawlowicz, Alberta Geological Survey 

Terramin Research Labs Ltd., Sample Preparation Data 

Terramin Research Labs Ltd., Indicator Mineral Tally 

Terramin Research Labs Ltd., Mineral Identification Summary 
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Saskatchewan Research Council Geoanalytical S~icee 
125-15 Innovation Blvd., Saskatoon, SK., S7N 2xe 
Phone:306- 933~5426 Fax:3 06-93J-5656 

M730 PA~'LOWICZ EUB DECEMBER 3/97 (6) [INDICATOR MINERALS] 
1 SAMPLE WEIGHT IN KG BUB97.05 
2 +l.7mm WEIGHT IN KG 
3 MAGSTP..EAM MID FRACTION IN GRAMS 

4 MAGSTR.EAM HEAVY' FRACTION IN GRAMS 
S VISIBLE PY'ROPIC GAP.NET GRAIN COUNT 
6 VISIBLE Cr-DIOPSIDE GRAIN COUNT 
7 

8 

9 
SWT +l.' MID 

N.b.T9? 202 24.10 l. 00 7.52 
NAT97 203 2S.9S 0.55 4.39 
NAT97 204 36.SS l.15 6.09 
}.TJ\T97 205 31.30 l. l.5 11.74 
NAT97 206 30.70 0.75 4.H 
NAT97 207 35.90 0.90 9.G4 

c:oo~ 

BEAvY PG 

l.l.. 68 0 
9.91 0 

12.34 0 
22 .99 l 
10.81 0 

21.03 0 

CD 

0 
0 

0 
0 
0 
0 



.. . 

INDICATOR MINERAL GRAIN DESCRJPTION 

' e GEOLOGIST/COMPANY: .:r. PA\&1 Low 1 c--=c;;;..;._. ____ GROUP ... E:"u s · er 1 .. o o-
DATE. ____ _ 

SAMPLE# PYROPE CR. ECLOG BL.ACK OTHER DEF. GEN. 
DIOP. (POSS} OPAQUE COUNT COUNT 

1 Ntlf q7 · :z.o,_,. -B- -'8-- -e- I 0 0 I 

COMMENTS: 'fq 8/1<. oP. P,<..lzeJ . 

2 '1f>~ -e-- -e- -e- ls"" D 0 JS-

COMMENTS: '/10 /3(" . a/. Pt~ 
3 "'-Jn4 0 0 ti 5 0 0 q 
COMMENTS: \IS' B,/f<. o~ p,Jt.eJ 
4 . '2fJ~ I 0 I I 0 I ..z 
::OMM~NTS: '/13 Bit. ol. P, ~ 
5 , •• _)__£) ~ 0 0 0 0 0 () C) 

:oM~NTS: \fro 13 /IC oP. A"W 
8 J..jJ 1 0 0 0 0 C) c) c) 

:OMMENTS: 'I rd B / /\, oP. p,~ 

7 ., 

~OMMENTS: 

8 

~OMMENTS: 

9 

~OMMENTS: . 

10 

;OMMENTS: ~ 

11 

~OMMENTS: 
' 

12 

MMENTS: 



~ TERRAMIN RESEARCH LABS LTD. 

DIAMOND EXPLORATION SAMPLE PROCESSING 

Job No: 97-220-1 Client Marum Resources Inc. 

Sample No: 7 MDC-001 Project 

Sample Type: 

Weight of Sample 

Crushing Time 

Milling Time 

Dispersion Time 

Sieving Time 

Weight +7 
-7+35 
-10+60 
-60 

Pan Con 

mesh 
mesh 
mesh 
mesh 

Mineral Separation Time 

Date 

1375 gm 

hr 

hr 

hr 

1.5 hr 

gm 
gm 

825 gm 
550 gm 

7 hr 

Weight -10+35 m Heavy Ferro-mag 

Para-mag 

Weight -35+60 m Heavy Ferro-mag 

Para-mag 

Mineral Examination Time 5 hr 

Mineral Grains Picked 

Mineral Grains Analysed 

Examined By 

Dec. 24, 1997 

1.1 gm Weakly-mag 

38.1 gm Non-mag 

0.4 gm weakly-mag 

34.6 gm Non-mag 

Page 1 

1.8 gm 

14.4 gm 

0 .4 gm 

8.0 gm 



TERRAMIN RESEARCH LABS LTD. 

DIAMOND EXPLORATION SAMPLE PROCESSING 

Job No: 97-220-2 Client Marum Resources Inc. 

Sample No: 7 MDC-002 1 Project 

Sample Type: 

Weight of Sample 

Crushing Time 

Milling Time 

Dispersion Time 

Sieving Time 

Weight +7 
-7+35 
-10+60 
-60 

Pan Con 

mesh 
mesh 
mesh 
mesh 

Mineral Separation Time 

Date 

1100 gm 

hr 

hr 

hr 

1.5 hr 

gm 
gm 

775 gm 
325 gm 

7 hr 

Weight -10+35 m Heavy Ferro-mag 

Para-mag 

Weight -35+60 m Heavy Ferro-mag 

Para-mag 

Mineral Examination Time 6 hr 

Mineral Grains Picked 

Mineral Grains Analysed 

Examined By 

Dec.24, 1997 

1.3 gm Weakly-mag 

7.9 gm Non-mag 

3.3 gm Weakly-mag 

17. 7 gm Non-mag 

Page 1 

33.8 gm 

11 .8 gm 

27.4 gm 

4.4 gm 



~ TERRAMIN RESEARCH LABS LTD. 

DIAMOND EXPLORATION SAMPLE PROCESSING 

Job No: 97-220-3 Client Marum Resources Inc. 

Sample No: 7 MDC-003 Project 

Sample Type: 

Weight of Sample 

Crushing Time 

Milling Time 

Dispersion Time 

Sieving Time 

Weight +7 
-7+35 
-10+60 
-60 

Pan Con 

mesh 
mesh 
mesh 
mesh 

Mineral Separation Time 

Date 

1050 gm 

hr 

hr 

hr 

1.5 hr 

gm 
gm 

925 gm 
125 gm 

7 hr 

Weight -10+35 m Heavy Ferro-mag 

Para-mag 

Weight -35+60 m Heavy Ferro-mag 

Para-mag 

Mineral Examination Time 4 hr 

Mineral Grains Picked 

Mineral Grains Analysed 

Examined By 

Dec. 24, 1997 

0.2 gm Weakly-mag 19.1 gm 

1.3 gm Non-mag 0.4 gm 

0.5 gm Weakly-mag 33.3 gm 

1.4 gm Non-mag 0.9 gm 

Probed By _________ _ _ 

Page 1 



~ TERRAMIN RESEARCH LABS LTD. 

DIAMOND EXPLORATION SAMPLE PROCESSING 

Job No: 97-220-4 Client Marum Resources Inc. 

Sample No: 7 BCR-001 Project 

Sample Type: 

Weight of Sample 

Crushing Time 

Milling Time 

Dispersion Time 

Sieving Time 

Weight +7 
-7+35 
-10+60 
-60 

Pan Con 

mesh 
mesh 
mesh 
mesh 

Mineral Separation Time 

Date 

1125 gm 

hr 

hr 

hr 

1.5 hr 

gm 
gm 

1050 gm 
75 gm 

7 hr 

Weight -10+35 m Heavy Ferro-mag 

Para-mag 

Weight -35+60 m Heavy Ferro-mag 

Para-mag 

Mineral Examination Time 3 hr 

Mineral Grains Picked 

Mineral Grains Analysed 

Examined By 

Dec. 24, 1997 

1.3 gm Weakly-mag 

5.9 gm Non-mag 

2.0 gm Weakly-mag 

2.3 gm Non-mag 

Page 1 

5.9 gm 

2.3 gm 

12.6 gm 

2.4 gm 

I 
I 

_J 



~ TERRAMIN RESEARCH LABS LTD. 

DIAMOND EXPLORATION SAMPLE PROCESSING 

Job No: 97-220-5 Client Marum Resources Inc. 

Sample No: 7 BCR-002 Project 

Sample Type: 

Weight of Sample 

Crushing Time 

Milling Time 

Dispersion Time 

Sieving Time 

Weight +7 
-7+35 
-10+60 
-60 

Pan Con 

mesh 
mesh 
mesh 
mesh 

Mineral Separation Time 

Date 

1900 gm 

hr 

hr 

hr 

2 hr 

gm 
gm 

1750 gm 
150 gm 

12 hr 

Weight -10+35 m Heavy Ferro-mag 

Para-mag 

Weight -35+60 m Heavy Ferro-mag 

Para-mag 

Mineral Examination Time 10 hr 

Mineral Grains Picked 

Mineral Grains Analysed 

Examined By 

Dec. 24, 1997 

4.2 gm Weakly-mag 

7.6 gm Non-mag 

14.3 gm Weakly-mag 

67.5 gm Non-mag 

Page 1 

26.9 gm 

8.2 gm 

6.1 gm 

8.3 gm 



~ TERRAMIN RESEARCH LABS LTD. 

DIAMOND EXPLORATION SAMPLE PROCESSING 

Job No: 97-220-6 Client Marum Resources Inc. 

Sample No: 7 BCR-003 Project 

Sample Type: 

Weight of Sample 

Crushing Time 

Milling Time 

Dispersion Time 

Sieving Time 

Weight +7 
-7+35 
-10+60 
-60 

Pan Con 

mesn 
mesh 
mesh 
mesh 

Mineral Separation Time 

Date 

1850 gm 

hr 

hr 

hr 

2 hr 

gm 
gm 

1800 gm 
50 gm 

9 hr 

Weight -10+35 m Heavy Ferro-mag 

Para-mag 

Weight -35+60 m Heavy Ferro-mag 

Para-mag 

Mineral Examination Time 5 hr 

Mineral Grains Picked 

Mineral Grains Analysed 

Examined By 

Dec. 24, 1997 

2.8 gm Weakly-mag 37.7 gm 

6.1 gm Non-mag 2.5 gm 

2. 7 gm W eakly-mag 25.0 gm 

2.2 gm Non-mag 1.7 gm 

Probed By _ _ ________ _ 

Page 1 



TERRAMIN RESEARCH LABS L TO. 

DIAMOND EXPLORATION SAMPLE PROCESSING 

Job No: 97-220-7 Client Marum Resources Inc. 

Sample No: 7 BCR--004 Project 

Sample Type: Pan Con Date Dec.24, 1997 

Weight of Sample 1500 gm 

Crushing Time hr 

Milling Time hr 

Dispersion Time hr 

Sieving Time 2 hr 

Weight +7 mesh gm 
-7+35 mesh gm 
-10+60 mesh 1275 gm 
-60 mesh 225 gm 

Mineral Separation Time 7.5 hr 

Weight -10+35 m Heavy Ferro-mag 1.3 gm Weakly-mag 9.1 gm 

Para-mag 5.0 gm Non-mag 1.9 gm 

Weight -35+60 m Heavy Ferro-mag 2.7 gm Weakly-mag 22.4 gm 

Para-mag 2.5 gm Non-mag 1.1 gm 

Mineral Examination Time 4 hr 

Mineral Grains Picked 

Mineral Grains Analysed 

Examined By 

Page 1 



~ TERRAMIN RESEARCH LABS LTD. 

DIAMOND EXPLORATION SAMPLE PROCESSING 

Job No: 97-220-8 Client Marum Resources Inc. 

Sample No: 7 BCR-005 Project 

Sample Type: 

Weight of Sample 

Crushing Time 

Milling Time 

Dispersion Time 

Sieving Time 

Weight +7 
-7+35 
-10+60 
-60 

Pan Con 

mesh 
mesh 
mesh 
mesh 

Mineral Separation Time 

Date 

2125 gm 

hr 

hr 

hr 

2 hr 

gm 
gm 

1900 gm 
225 gm 

9 hr 

Weight -10+35 m Heavy Ferro-mag 

Para-mag 

Weight -35+60 m Heavy Ferro-mag 

Para-mag 

Mineral Examination Time 5 hr 

Mineral Grains Picked 

Mineral Grains Analysed 

Examined By 

Dec.24, 1997 

1.9 gm Weakly-mag 

11 .3 gm Non-mag 

4.1 gm Weakly-mag 

6.4 gm Non-mag 

Page 1 

12.8 gm 

4.0 gm 

35.1 gm 

3.8 gm 



TERRAMIN RESEARCH LABS LTD. 

DIAMOND EXPLORATION SAMPLE PROCESSING 

Job No: 97-220-9 Client Marum Resources Inc. 

Sample No: 7 BCR-006 Proj ect 

Sample Type: Pan Con Date Dec. 24, 1997 

Weight of Sample 1900 gm 

Crushing Time hr 

Milling Time hr 

Dispersion Time hr 

Sieving Time 2 hr 

Weight +10 mesh 8.5 gm 
-7+35 mesh gm 
-10+60 mesh 1600 gm 
-60 mesh 300 gm 

Mineral Separation Time 9 hr 

Weight -10+35 m Heavy Ferro-mag 1.9 gm Weakly-mag 17.9 gm 

Para-mag 3.5 gm Non-mag 2.6 gm 

Weight -35+60 m Heavy Ferro-mag 5.7 gm Weakly-mag 45.3 gm 

Para-mag 4.3 gm Non-mag 3.8 gm 

Mineral Examination Time 8 hr 

Mineral Grains Picked 

Mineral Grains Analysed 

Examined By 

Page 1 



~ e ~ TERRAMIN RESEARCH LABS LTD. 

DIAMOND EXPLORATION SAMPLE PROCESSING 

Job No: 97-220-10 Client Marum Resources Inc. 

Sample No: 7 BCR-007 Project 

Sample Type: Pan Con Date Dec. 24,1 997 

Weight of Sample 

Crushing Time 

Milling Time 

Dispersion Time 

Sieving Time 

Weight +10 mesh 
-7+35 mesh 
-10+60 mesh 
-60 mesh 

Mineral Separation Time 

2800 gm 

hr 

hr 

hr 

2.5 hr 

0.1 gm 
gm 

2550 gm 
250 gm 

9 hr 

Weight -1O+35 m Heavy Ferro-mag 

Para-mag 

Weight -35+60 m Heavy Ferro-mag 

Para-mag 

Mineral Examination Time 4 hr 

Mineral Grains Picked 

Mineral Grains Analysed 

Examined By 

2.2 gm Weakly-mag 

4.0 gm Non-mag 

2.6 gm Weakly-mag 

1.4 gm Non-mag 

Page 1 

16.0 gm 

3.4 gm 

28.4 gm 

2.4 gm 



~ TERRAMIN RESEARCH LABS LTD. 

DIAMOND EXPLORATION SAMPLE PROCESSING 

Job No: 97-220-11 Client Marum Resources Inc. 

Sample No: 7 BCR-008 Proj ect 

Sample Type: 

Weight of Sample 

Crushing Time 

Milling Time 

Dispersion Time 

Sieving Time 

Weight +10 
-7+35 
-10+60 
-60 

Pan Con 

mesh 
mesh 
mesh 
mesh 

Mineral Separation Time 

Date 

3175 gm 

hr 

hr 

hr 

2.5 hr 

102.3 gm 
gm 

2400 gm 
675 gm 

9.5 hr 

Weight -10+35 m Heavy Ferro-mag 

Para-mag 

Weight -35+60 m Heavy Ferro-mag 

Para-mag 

Mineral Examination Time 4 hr 

Mineral Grains Picked 

Mineral Grains Analysed 

Examined By 

Dec.24, 1997 

3.4 gm Weakly-mag 19.6 gm 

6.8 gm Non-mag 6.5 gm 

2.5 gm Weakly-mag 29.5 gm 

3.5 gm Non-mag 3.2 gm 

Probed By 
~~~~~~~~~~-
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~ TERRAMIN RESEARCH LABS LTD. 

DIAMOND EXPLORATION SAMPLE PROCESSING 

Job No: 97-220-12 Client Marum Resources Inc. 

Sample No: 7 BCR-009 Project 

Sample Type: 

Weight of Sample 

Crushing Time 

Milling Time 

Dispersion Time 

Sieving Time 

Weight +10 
-7+35 
-10+60 
-60 

Pan Con 

mesh 
mesh 
mesh 
mesh 

Mineral Separation Time 

Date 

2525 gm 

hr 

hr 

hr 

2 hr 

5.9 gm 
gm 

2400 gm 
125 gm 

11 hr 

Weight -10+35 m Heavy Ferro-mag 

Para-mag 

Weight -35+60 m Heavy Ferro-mag 

Para-mag 

Mineral Examination Time 7 hr 

Mineral Grains Picked 

Mineral Grains Analysed 

Examined By 

Dec. 24, 1997 

1.8 gm Weakly-mag 

25.8 gm Non-mag 

1.5 gm Weakly-mag 

14.9 gm Non-mag 

Page 1 

40.2 gm 

4.8 gm 

40.4 gm 

8.8 gm 



TERRAMIN RESEARCH LABS LTD. 

DIAMOND EXPLORATION SAMPLE PROCESSING 

Job No: 97-220-13 Client Marum Res ources Inc. 

Sample No: 7 BCR-010 Project 

Sample Type: 

Weight of Sample 

Crushing Time 

Milling Time 

Dispersion Time 

Sieving Time 

Weight +10 
-7+35 
-10+60 
-60 

Pan Con 

mesh 
mesh 
mesh 
mesh 

Mineral Separation Time 

Date 

1775 gm 

hr 

hr 

hr 

2 hr 

1.1 gm 
gm 

1600 gm 
175 gm 

11 hr 

Weight -10+35 m Heavy Ferro-mag 

Para-mag 

Weight -35+60 m Heavy Ferro-mag 

Para-mag 

Mineral Examination Time 14 hr 

Mineral Grains Picked 

Mineral Grains Analysed 

Examined By 

Dec. 24, 1997 

0.6 gm Weakly-mag 

36.8 gm Non-mag 

0.8 gm Weakly-mag 

12.6 gm Non-mag 

Page 1 

63.9 gm 

1.8 gm 

70.2 gm 

2.1 gm 



~ TERRAMIN RESEARCH LABS LTD. 

DIAMOND EXPLORATION SAMPLE PROCESSING 

Job No: 97-220-14 Client Marum Resources Inc. 

Sample No: 7 BCR-011 Project 

Sample Type: Pan Con 

Weight of Sample 

Crushing Time 

Milling Time 

Dispersion Time 

Sieving Time 

Weight +10 mesh 
-7+35 mesh 
-10+60 mesh 
-60 mesh 

Mineral Separation Time 

Date 

2500 gm 

hr 

hr 

hr 

2 hr 

1.5 gm 
gm 

2225 gm 
275 gm 

8.5 hr 

Weight -10+35 m Heavy Ferro-mag 

Para-mag 

Weight -35+60 m tj_eavy Ferro-mag 

Para-mag 

Mineral Examination Time 7 hr 

Mineral Grains Picked 

Mineral Grains Analysed 

Examined By 

Dec.24, 1997 

3.9 gm Weakly-mag 

21.8 gm Non-mag 

10.7 gm Weakly-mag 

6.2 gm Non-mag 

Page 1 

39.9 gm 

7.9 gm 

52.8 gm 

7.4 gm 



TERRAMIN RESEARCH LABS LTD. 

DIAMOND EXPLORATION SAMPLE PROCESSING 

Job No: 97-220-15 Client Marum Resources Inc. 

Sample No: 7 BCR-012 Project 

Sample Type: 

Weight of Sample 

Crushing Time 

Milling Time 

Dispersion Time 

Sieving Time 

Weight +10 
-7+35 
-10+60 
-60 

Pan Con 

mesh 
mesh 
mesh 
mesh 

Mineral Separation Time 

Date 

2655 gm 

hr 

hr 

hr 

2 hr 

81 .7 gm 
gm 

2400 gm 
150 gm 

7.5 hr 

Weight -10+35 m Heavy Ferro-mag 

Para-mag 

Weight -35+60 m t:!.eavy Ferro-mag 

Para-mag 

Mineral Examination nme 7 hr 

Mineral Grains Picked 

Mineral Grains Analysed 

Examined By 

Dec. 24, 1997 

2.3 gm Weakly-mag 

23.3 gm Non-mag 

5.3 gm Weakly-mag 

5 . 7 gm Non-mag 

Page 1 

24.4 gm 

3.6 gm 

45.2 gm 

3.6 gm 
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~ TERRAMIN RESEARCH LABS LTD. 

DIAMOND EXPLORATION SAMPLE PROCESSING 

J ob No: 97-220-16 Client Marum Resources Inc. 

Sample No: 7 BCR-013 Project 

Sample Type: Pan Con 

Weight of Sample 

Crushing Time 

Milling Time 

Dispersion Time 

Sieving Time 

Weight + 10 mesh 
-7+35 mesh 
-10+60 mesh 
-60 mesh 

Mineral Separation Time 

Date 

2000 gm 

hr 

hr 

hr 

2 hr 

23.8 gm 
gm 

1625 gm 
375 gm 

9.5 hr 

Weight -10+35 m Heavy Ferro-mag 

Para-mag 

Weight -35+60 m tj_eavy Ferro-mag 

Para-mag 

Mineral Examination nme 16 hr 

Mineral Grains Picked 

Mineral Grains Analysed 

Examined By 

Dec. 24, 1997 

4.7 gm Weakly-mag 

9.8 gm Non-mag 

1.9 gm Weakly-mag 

4.5 gm Non-mag 

Page 1 

98.3 gm 

2.3 gm 

65.1 gm 

0.9 gm 
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TERRAMIN RESEARCH LABS Ltd. 

MINERALOGICAL EXAMINATION - INDICATOR MINERALS 

~~~~~~~~~~~~~~--, 
W PRELIMINARY REPORT 

Job No. 97-220-1 Client Marum Resources Inc. 

Sample No. 7 MDC-001 Project 

Sample Type Pan Con 
~~~~~~~~-

Date Dec.24. 1997 

Fraction Mineral % Number Number Comments 

ObseNed ObseNed Picked Probed 

+35 Heavy 

Weakly-mag Haematite >50 

Hornblende >20 

Garnet -10 

Opaques -10 

Para-mag Haematite >70 

Hornblende -10 

Garnet 10 5 
Opaques 10 8 

CPx some 1 

Non-mag Haematite >80 

Sulphide 10 

Clears 10 

-35+60 Heavy 

Weakly-mag Haematite 50 

Hornblende 30 

Garnet 10 

Opaques 10 

Para-mag Haematite 70 
Hornblende 10 

Sulphide 5 

Gamet 5 12 

Opaques 10 9 

Non-mag Sulphide 80 

Haematite 10 
Clears 10 1 

Examined By: Probed By: 



~ - = ---
TERRAMIN RESEARCH LABS Ltd. 

MINERALOGICAL EXAMINATION - INDICATOR MINERALS 

PRELIMINARY REPORT 

Job No. 97-220-2 Client Marum Resources Inc. 

Sample No. 7 MDC-002 Project 

Sample Type Pan Con 
~~~~~~~~-

Date Dec.24, 1997 

Fraction Mineral % Number Number Comments 

Observed Observed Picked Probed 
+35 Heav:t'. 
Weakly-mag Haematite 40 

Gamet 40 
Hornblende 10 
Opaques 10 1 possible chromite 

Para-mag Haematite 70 
Sulphide 10 
Garnet 10 4 elevated Mg in one grain 
Opaques 5 1 
Hornblende 5 
Rutile some 
CPx some 2 

Non-mag Sulphide 30 
Amphibole 30 
Clears 25 
Gamet 10 6 
Haematite 5 
Opaques some 6 
CPx some 5 

-35+60 Heav:t'. 
Weakly-mag Haematite 40 

Garnet 40 
Hornblende 10 
Opaques 10 
Olivine/CPx possible 

Para-mag Haematite 70 
Sulphide 15 
Gamet 10 4 
Opaques 5 8 
Hornblende some 
Ru1ile some 
CPx some 7 

Non-mag Sulphide 60 
Hornblende 20 
Clears 20 1 
Garnet some 8 
Rutile some 
CPx some 5 
Opaques some 3 

Examined By: Probed By: 



TERRAMIN RESEARCH LABS Ltd. 

MINERALOGICAL EXAMINATION - INDICATOR MINERALS 

PRELIMINARY REPORT 

Job No. 97-220-3 Client Marum Resources Inc. 

Sample No. 7 MDC-003 Project 

Sample Type Pan Con 
~~~~~~~~~ 

Date Dec. 24, 1997 

Fraction Mineral % Number Number Comments 

Observed Observed Picked Probed 
+35 Heav:y: 
Weakly-mag Haematite 80 

Hom blends 15 
Opaques 5 
Gamet some 

Para-mag Haematite 80 
Opaques 10 
Hornblende 10 

Non-mag Clears 90 
Sulphides 5 
Opaques 5 

-35+60 Heav~ 
Weakly-mag Haematite 90 

Hornblende 10 
Opaques some 
Garnets some 

Para-mag Haematite 95 
Hornblende 5 
Opaques some 2 
Olivine/Opx possible 

Non-mag Clears 95 
Sulphides 5 
CPx some 13 
Gamet some 2 
Opaques some 10 

Examined By: Probed By: 



~- TERRAMIN RESEARCH LABS Ltd. 

MINERALOGICAL EXAMINATION - INDICATOR MINERALS 

PRELIMINARY REPORT 

Job No. 97-220-4 Client Marum Resources Inc. 

Sample No. 7 BRC-001 Project 

Sample Type Pan Con 
~~~~~~~~-

Date Dec. 24, 1997 

Fraction Mineral % Number Number Comments 

Observed Observed Picked Probed 
+35 Heavy 
Weakly-mag Garnet 60 

Hornblende 30 
Opaques 5 
Haematite 5 

Para-mag Gamet 40 3 
Opaques 40 19 
Apatite 5 
Haematite 10 
CPx some 3 
Olivine/Opx possible 

Non-mag Clears 80 
Hornblende 10 
Apatite 10 
Gamet some 5 
CPx some 7 
Olivine/Opx possible 
Opaques some 9 

-35+60 Heavy 
Weakly-mag Garnets 60 

Hornblende 20 
Opaques 10 
Haematite 10 

Para-mag Garnets 60 6 
Haematite 20 
Opaques 10 1 
Hornblende 10 
Apatite some 
CPx some 13 
Olivine/Opx possible 

Non-mag Clears 70 
Hornblende 20 
Apatite 10 
Gamet some 9 
Opaques some 5 
CPx some 18 
Olivine/Opx possible 

Examined By: Probed By: 



TERRAMIN RESEARCH LABS Ltd. 

MINERALOGICAL EXAMINATION - INDICATOR MINERALS 

PRELIMINARY REPORT 

Job No. 97-220-5 Client Marum Resources Inc. 

Sample No. 7 BRC-002 Project 

Sample Type Pan Con ----------------- Date Dec. 24, 1997 

Fraction Mineral % Number Number Comments 

Observed Observed Picked Probed 
+35 Heav~ 
Weakly-mag Garnet 40 

Apatite 20 
Rutile 20 
Haematite 10 
Hornblende 10 
Opaques some 

Para-mag Haematite 45 
Rutile 25 
Gamet 15 10 
Hornblende 10 
Apatite 5 
Opaques some 9 
Olivine possible 
CPx some 4 

Non-mag Clears 80 
Hornblende 10 
Apatite 10 
Rutile some 
Gamet some 12 
CPx some 8 
Opaques some 12 

-35+60 Heav~ 
Weakly-mag Garnets 80 

Hornblende 10 
Opaques 10 
Apatite some 
Rutile some 

Para-mag Haematite 70 
Hornblende 20 
Apatite 10 
Gamet some 7 
Opaques some 5 
CPx 3 
Olivine possible 11 

Non-mag Clears 80 
Hornblende 20 
Gamet some 12 
Opaques some 12 
CPx some 18 

Examined By: Probed By: 



TERRAMIN RESEARCH LABS Ltd. 

MINERALOGICAL EXAMINATION - INDICATOR MINERALS 

PRELIMINARY REPORT 

Job No. 97-220-6 Client Marum Resources Inc. 

Sample No. 7 BRC-003 Project 

Sample Type Pan Con 
~~~~~~~~-

Date Dec. 24, 1997 

Fraction Mineral % Number Number Comments 

Observed Observed Picked Probed 
+35 Heavy 
Weakly-mag Haematite 70 

Gamet 20 
Opaques 5 
Hornblende 5 

Para-mag Haematite 80 
Hornblende 10 
Opaques 10 
CPx some 
Olivine possible 

Non-mag Clears 90 
Hornblende some 
Ruti le some 
Opaques some 9 
Olivine possible 
Gamet some 2 1 Cr pyrope, possible G-9 
CPx some 3 

-35+60 Heavy 
Weakly-mag Haematite 40 

Gamet 40 
Hornblende 10 
Opaques 10 
Rutile some 

Para-mag Haematite 80 
Hornblende 15 
Opaques 5 4 
Rutile some 
Olivine possible 
Gamet some 3 
CPx some 2 

Non-mag Clears 90 
Hornblende some 
Opaques some 10 
Olivine possible 
Rut lie some 
Gamet some 4 elevated Mg in one grain 
CPx some 12 

Examined By: Probed By: 



TERRAMIN RESEARCH LABS Ltd. 

MINERALOGICAL EXAMINATION - INDICATOR MINERALS 

PRELIMINARY REPORT 

Job No. 97-220-7 Client Marum Resources Inc. 

Sample No. 7 BRC-004 Project 

Sample Type Pan Con 
~~~~~~~~-

Date Oec.24. 1997 

Fraction Mineral % Number Number Comments 

Observed Observed Picked Probed 
+35 Heav~ 
Weakly-mag Garnet 80 

Rutile 5 
Hornblende 5 
Opaques 5 
Haematite 5 

Para-mag Haematite 75 
Hornblende 10 
Garnet 5 
Ru tile 5 
Opaques 5 6 
CPx some 2 

Non-mag Clears 80 
Olivine possible 
Hornblende some 
Garnet some 8 
Opaques some 16 
Clinopyroxine some 9 

-35+60 Heav~ 
Weakly-mag Gamet 70 

Rutile 10 
Haematite 10 
Hornblende 5 
Opaques 5 

Para-mag Haematite 60 
Rutile 10 
Hornblende 15 
Gamet 10 10 
Opaques 5 5 
Olivine possible 
CPx some 4 

Non-mag Clears 80 
Haematite some 
Hornblende some 
Olivine possible 
Opaques some 8 
Garnet some 3 
CPx some 8 • Examined By: Probed By: 



TERRAMIN RESEARCH LABS Ltd. 

MINERALOGICAL EXAMINATION - INDICATOR MINERALS 

PRELIMINARY REPORT 

Job No. 97-220-8 Client Marum Resources Inc. 

Sample No. 7 BRC-005 Project 

Sample Type Pan Con 
~~~~~~~~-

Date Dec.24. 1997 

Fraction Mineral % Number Number Comments 

Observed Observed Picked Probed 
+35 Heav~ 
Weakly-mag Garnet 50 

Haematite 30 
Hornblende 10 
Opaques 10 

Para-mag Haematite 80 
Opaques 10 7 
Gamet 5 4 
Hornblende 5 

Non-mag Clears 80 1 possible uvarovite 
Opaques some 3 possible G4/5 high Mg 
Olivine possible 
CPx some 
Gamet some 

-35+60 Heav~ 
Weakly-mag Gamet 50 

Haematite 30 
Hornblende 10 
Opaques 10 

Para-mag Haematite 60 
Opaques 10 
Hornblende 10 
Gamet 20 

Non-mag Clears 80 
Opaques some 8 
CPx some 17 
Gamet some 15 1 possible G4/5 high Mg 

Examined By: Probed By: 



TERRAMIN RESEARCH LABS Ltd. 

MINERALOGICAL EXAMINATION - INDICATOR MINERALS 

PRELIMINARY REPORT 

Job No. 97-220-9 Client Marum Resources Inc. 

Sample No. 7 BRC-006 Project 

Sample Type Pan Con 
~~~~~~~~-

Date Dec. 24. 1997 

Fraction Mineral % Number Number Comments 

Observed Observed Picked Probed 
+35 Heavy 
Weakly-mag Garnet 50 

Haematite 30 
Hornblende 10 
Opaques 10 
Olivine possible 

Para-mag Haematite 70 
Hornblende 15 
Opaques 15 3 
CPx some 
Olivine possible 

Non-mag Clears 80 
Sulphides 10 
Gamet some 2 
Opaques some 10 
CPx some 4 

-35+60 Heavy 
Weakly-mag Gamet 50 

Haematite 30 
Hornblende 10 
Opaques 10 
Olivine possible 

Para-mag Haematite 70 
Hornblende 15 
Opaques 15 10 
CPx some 2 
Olivine possible 
Gamet some 2 

Non-mag Clears 80 
Sulphides 10 
Hornblende some 
Opaques some 10 1 !Ilmenite. possible pyrope 
Garnet some 15 1 Opaque, possible G2 
CPx some 10 

Examined By: Probed By: 



~ :::I = --
TERRAMIN RESEARCH LABS Ltd. 

MINERALOGICAL EXAMINATION - INDICATOR MINERALS 

PRELIMINARY REPORT 

Job No. 97-220-10 Client Marum Resources Inc. 

Sample No. 7 BRC-007 Project 

Sample Type Pan Con ------------------ Date Dec. 24, 1997 

Fraction Mineral % Number Number Comments 

Observed Observed Picked Probed 
+35 Heavy 
Weakly-mag Garnet 50 

Haematite 30 
Hornblende 10 
Opaques 10 

Para-mag Haematite 70 
Hornblende 15 
Apatite 5 
Opaques 10 3 
Garnet 2 

19 
Non-mag Clears 80 

Haematite some 1 possible E Gamet 
Hornblende some 
Apatite some 
Garnet some 5 4 with high Mg and Ti 
Opaques some 10 1 opaque garnet, very high Ti 
CPx some 3 

-35+60 Heavy 
Weakly-mag Gamet 50 

Haematite 30 
Opaques 15 
Hornblende 5 
Apatite some 

Para-mag Haematite 70 
Hornblende 20 
Garnet 5 
Opaques 5 
CPx some 
Olivine possible 

Non-mag Clears 80 
Haematite some 
Hornblende some 
Garnet some 4 
Opaques some 6 
CPx some 1 
Olivine possible 

Examined By: Probed By: 



TERRAMIN RESEARCH LABS Ltd. 

MINERALOGICAL EXAMINATION - INDICATOR MINERALS 

PRELIMINARY REPORT 

Job No. 97-220-11 Client Marum Resources Inc. 

Sample No. 7 BRC-008 Project 

Sample Type Pan Con ------- Date Jan. 20, 1998 

Fraction Mineral % Number Number Comments 

Observed Observed Picked Probed 
+35 Heav:r: 
Weakly-mag Haematite 40 

Gamet 20 8 3 elevated Mg 
Hornblende 20 
Opaques 10 
Rutile 10 
CPx some 
Olivine some 

Para-mag Haematite 60 
Apatite 20 
Hornblende 10 
Opaques 5 7 2 illmenite - low Ti, no Cr, Mg 
Olivine 5 

Non-mag Clears 40 
Haematite 40 
Amphiboles 20 

-35+60 Heav:r: 
Weakly-mag Haematite 40 

Gamet 25 4 1 elevated Mg 
Hornblende 20 
Opaques 10 
Rutile 5 
CPx some 
Olivine some 

Para-mag Haematite 40 
Gamet 25 
Hornblende 20 
Apatite 10 
Opaques 5 8 1 illmenite 

Non-mag Clears 60 
Haematite 20 
Apatite 20 

Examined By: Probed By: 



~ - ~ -l --
TERRAMIN RESEARCH LABS Ltd. 

MINERALOGICAL EXAMINATION - INDICATOR MINERALS 

Job No. 97-220-12 Client Marum Resources Inc. 

Sample No. 7 BCR-009 Project 

Sample Type Pan Con 
~~~~~~~~-

Date Rec'd Jan.20, 1998 

Fraction Mineral % Number Number Comments 

Observed Observed Picked Probed 

+35 Heavy 

Weakly-mag Haematite 70 

Hornblende 15 

Opaques 10 

Gamet 5 3 

Para-mag Haematite 70 

Hornblende 15 

Sulphide 10 

Opaques 5 4 3 black corundum 

CPx possible 

Olivine possible 

Non-mag Sulphide 50 

Clears 40 

Haematite 10 

-35+60 Heavy 

Weakly-mag Haematite 45 

Gamet 35 2 1 elevated Mg 

Opaques 10 10 1 CaFeAI garnet with Mg 

Hornblende 10 
Olivine possible 

Para-mag Sulphide 25 

Haematite 40 

Opaques 15 

Gamet 10 

Hornblende 10 

Non-mag Sulphide 50 

Clears 40 
Haematite 10 

Examined By: Probed By: 



.· 

~ TERRAMIN RESEARCH LABS Ltd. 

MINERALOGICAL EXAMINATION - INDICATOR MINERALS 

Job No. 97-220-13 Client Marum Resources Inc. 

Sample No. 7 BCR-010 Project 

Jan.20, 1998 Sample Type Pan Con 
~~~~~~~~-

Date Rec'd 

Fraction Mineral % Number Number Comments 

Observed Observed Picked Probed 

+35 Heavy 

Weakly-mag Haematite 90 

Gamet 5 6 3 elevated Mg 

Opaques 5 

Para-mag Haematite 95 

Opaques 5 3 

Sulphide some 

Non-mag Clears 40 

Sulphide 30 

Haematite 30 

-35+60 Heavy 

Weakly-mag Haematite 85 

Gamet 5 3 1 purple/pink zircon 

Opaques 5 1 elevated Mg 

Hornblende 5 

Para-mag Haematite 95 

Opaques possible 6 3 illmenites 

CPx possible 

Olivine possible 

Non-mag Clears 60 

Haematite 20 

Sulphide 20 
misc (blue) 1 corundum 

Examined By: Probed By: 



TERRAMIN RESEARCH LABS Ltd. 

MINERALOGICAL EXAMINATION - INDICATOR MINERALS 

Job No. 97-220-14 Client Marum Resources Inc. 

Sample No. 7 BCR-011 Project 

Sample Type Pan Con 
~~~~~~~~-

Date Rec'd Jan.20. 1998 

Fraction Mineral % Number Number Comments 
Observed Observed Picked Probed 

+35 Heavy 
Weakly-mag Gamet 40 12 4 elevated Mg 

Haematite 25 
Opaques 20 
Hornblende 10 
Olivine 5 

Para-mag Haematite 80 
Gamet 15 
Hornblende 5 
Opaques some 15 2 illmenite 

1 black garnet, elevated Mg 
1 corundum 

Non-mag Clears 85 
Opaques 10 
Haematite 5 
Gamet some 

-35+60 Heavy 
Weakly-mag Gamet 40 5 1 purple zircon 

Opaques 30 
Haematite 20 
Hornblende 5 
Olivine 5 

Para-mag Haematite 70 
Gamet 20 
Hornblende 10 
Opaques some 17 2 illmenites 
CPx some 
Olivine some 

Non-mag Clears 80 
Opaques 15 
Haematite 5 
Garnet some 

Examined By: Probed By: 



,. 

~ TERRAMIN RESEARCH LABS Ltd. 

MINERALOGICAL EXAMINATION - INDICATOR MINERALS 

Job No. 97-220-15 Client Marum Resources Inc. 

Sample No. 7 BCR-012 Project 

Sample Type Pan Con 
--~~~~~~~-

Date Rec'd Jan.20, 1998 

Fraction Mineral % Number Number Comments 
Observed Observed Picked Probed 

+35 Heavy 
Weakly-mag Garnet 35 6 3 elevated Mg 

Haematite 30 
Hornblende 20 
Opaques 15 
CPx some 
Olivine possible 

Para-mag Haematite 70 
Hornblende 15 
Garnet 10 
Opaques 5 8 1 illmenite 

CPx some 
Olivine possible 

Non-mag Clears 80 
Opaques 10 
Haematite 5 
~11lnhirt~ 5 

-35+60 Heavy 
Weakly-mag Haematite 50 

Garnet 30 2 1 elevated Mg 
Opaques 10 
Hornblende 10 
CPx some 
Olivine possible 

Para-mag Haematite 60 
Sulphide 15 
Hornblende 15 
Gamet 5 
Opaques 5 10 2 illmenites 

CPx some 
Olivine possible 

Non-mag Clears 75 
Sulphide 15 
Opaques 10 

Examined By: Probed By: 



.. 
TERRAMIN RESEARCH LABS Ltd. 

MINERALOGICAL EXAMINATION - INDICATOR MINERALS 

Job No. 97-220-16 Client Marum Resources Inc. 

Sample No. 7 BCR-013 Project 

Sample Type Pan Con 
~~~~~~~~-

Date Rec'd Jan.20, 1998 

Fraction Mineral % Number Number Comments 

Observed Observed Picked Probed 

+35 Heavy 

Weakly-mag Haematite 80 

Hornblende 10 

Garnet 5 6 2 elevated Mg 

Opaques 5 

Para-mag Haematite 95 

Hornblende 5 

Opaques some 2 2 illmenite 

CPx some 1 Mg silicate 

Non-mag Clears 90 

Haematite 10 

Opaques some 

-35+60 Heavy 

Weakly-mag Haematite 90 

Gamet 5 
Hornblende 5 
Opaques some 

Para-mag Haematite 95 
Opaques 5 
Olivine some 

Non-mag Clears 90 
Haematite 10 

Opaques some 

Examined By: Probed By: 
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TerraMin Research - Mineral Identification Summary 
Mount 1 Dec. 2, 1997 I -
TerraMin Job No. 97-220-2 I I 
~pie_:_ 7 MDC--002 I 

I ' - -
Mineral I Mineral Mineral Location I Recommend -

Identification Composition Row Column I Probe - -- --
- --
andradite garnet Ca, Fe, Al, Si02 1 1 
- -
almandine garnet Fe, Al , Si02 1 2 
- -
andradite garnet Ca, Fe, Al, Si02 1 3 
- - -
andradite garnet Ca, Fe, Al , Si02 1 4 
-
spessartite garnet Mn, Fe, Al, Si02 1 5 ,_ - -
pink zircon Zr, Si02 1 6 

spessartite garnet Mn, Fe, Al , Si02 1 7 ,_ 
almandine garnet Fe, Al, Si02 1 8 

almandine garnet Fe, Al, Si02 1 9 
-

pyropic almandine (G4-5?) Mg,Fe.Ca,Al,Si02 1 10 yes 

opaque rutile Ti02 2 1 

black apatite CaP04 2 2 - -- --
black quatrz Si02, some Ca,Fe 2 3 

black rutile Ti02 2 4 
>----- --
black rutile Ti02 2 5 
f---

black quatrz Si02 2 6 

black quatrz Si02 2 7 
>-- -- --
blue? lucite? K.Al,Si02, some Fe 2 8 

red rutile Ti02 2 9 
>-----

rnonazite Ce,P04 2 10 

andradite Ca ,Fe.Al,Si02 3 1 
>----- --
andradite Ca,Fe,Al,Si02 3 2 
almondine Fe, Al , Si02 3 3 
monazite Ce,P04 3 4 - -- -- --
black rutile Ti02 3 5 -
black rutile Ti02 3 6 
- -
black rutile Ti02 3 7 ._ -
black rutile Ti02 3 8 ._ 
diopside Mg,Ca,Si02 3 9 .__ -
pyroxene Ca,Al,Si02 3 10 
~ -

- - - -
- - -

- - - - --
- - -

-- - - -

Page 1 of 17 



TerraMin Research - Mineral Identification Summary 
Mount 1 Oec.2, 1997 I 
Job No. 97-220-4 I 
Sample: 7 BRC-001 I 

I 

' -- -
Mineral Mineral Mineral Location Recommend ,_ 

Identification Composition Row Column Probe -

almandine Fe,Al,Si02 4 1 

almandine Fe,Al,Si02 4 2 

titanite (sphene) Ca,Ti,Si02 4 3 

titanite (sphene) Ca,Ti,Si02 4 4 

monazite Ce,P04 4 5 

andradite Ca,Fe,Al,Si02 4 6 

andradite Ca,Fe,Al,Si02 4 7 -
tourmaline AISi02 4 8 

black apatite Ca(P04) 4 9 

hornblende Fe,Al,Si02 4 10 

apatite Ca(P04) 5 1 

hornblende AISi02+(Fe,K,Mg) 5 2 
--

black apatite Ca(P04) 5 3 

black quartz Si02 5 4 

hornblende AISi02+Fe 5 5 
rutile Ti02 5 6 
rutile Ti02 5 7 - -- -- --
rutile Ti02 5 8 

rutile Ti02 5 9 

rutife Ti02 5 10 

-

-

I 

- -
-

. -
- -- -

. 
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TerraMin Research - Mineral Identification Summary 
Mount 2 Dec. 2,1997 I 

Job No. 97-220-4 ! 
Sample: 7 BRC-001 ' I 

-
Mineral Mineral Mineral Location Recommend 

Identification Composition Row Column Probe 

rutile Ti02 1 1 

andradite CaFeAISi02 1 2 

almandine FeAISi02 1 3 

almandine FeAISi02 1 4 

black rutile Ti02 1 5 

black rutile Ti02 1 6 

black rutile Ti02 1 7 

black apatite CaP04 1 8 

black rutile Ti02 1 9 

black rutile Ti02 1 10 

apatite CaP0 4 2 1 

apatite CaP04 2 2 --
epidote CaAISi02+Fe,Mg 2 3 

I I 

--

--
-- - - ----

>- --
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TerraMin Research - Mineral Identification Summary 

• Mount 2 Oec.2, 1997 I I 
Job No. 97-220-5 I 
Sample: 7 BRC-002 . I I 

I 
Mineral I Mineral Mineral Location Recommend 

Identification Composition Row Column Probe 

epidote CaAISi02 5 9 

epidote CaAISi02 5 10 

-

-

I 

I 

. . I 

I 
I 

i I 

I I I 
I I I 

I I I I 
I I I 

- -- - -
-

- . - . -
- - ·-

--

Page 5 of 17 



TerraMin Research - Mineral Identification Summary 
Mount2 Dec. 2, 1997 I 
Job No. 97-220-5 I I r 
Sample: 7 BRC-002 I I I I 

I I 
Mineral I Mineral I Mineral Location Recommend 

Identification I Composition I Row I Column Probe 

andradite CaFeAISi02 
I 

2 4 

pink zircon ZrSi02 ! 2 5 
I-

titanite (sphene) CaTiSi02 2 6 
-

almandine FeAISi02 I 2 7 -
almandine FeAISi02 2 8 

monazite CeP04 I 2 9 

black rutile Ti02 2 10 

black rutile Ti02 3 1 

tourmaline AISi02+Mg,Fe 3 2 

tourmaline AISi02+Mg,Fe 3 3 

black quartz Si02 3 ' 4 

tourmaline? AISi02+Mg,Ca,Fe 3 5 

apatite CaP04 3 6 

epidote CaAISi02+Fe 3 7 

epidote CaAISi02+Fe 3 8 

rutile Ti02 3 9 

rutile Ti02 3 10 

rutile Ti02 4 1 

rutile Ti02 4 2 

rutile Ti02 4 3 

monazite CeP04 4 , 4 

zircon ZrSi02 4 5 

apatite CaP04 4 6 

rutile Ti02 4 7 
rutile - Ti02 4 8 

rutile Ti02 4 1 9 
--

tourmaline? AISi02+Mg,Fe 4 ' 10 

rutile Ti02 I 5 1 

apatite CaP04 I 5 2 

apatite CaP04 I SI 31 
epidote AISi02(Na)--->CaAISi02 

I 5 ' 4 1 
,_ - -
epidote CaAISi02+Fe 5 5 ,_ - -
epidote CaAISi02+Fe 5 6 

-- - - -- . 
monazite CeP04 5 7 - --
epidote CaAISi02 5 8 

Page 4 of 17 



TerraMin Research - Mineral Identification Summary 

• Mount 3 Dec. 2, 1997 I I I 
Job No. 97-220-6 I I I 
Sample: 7 BRC-003 I I 

I I -
Mineral Mineral I Mineral Location Recommend 

Identification 
!-

I Composition Row Column Probe 

r--

pyrope (G-9)? MgAISi02 + Fe,Ca,Cr I 1 1 yes 

monazite CeP04 1 2 

tourmaline? AISi02 + Mg,Fe 1 3 

black quartz Si02 1 4 

black quartz Si02 1 5 

apatite CaP04 1 5 , 

black quartz Si02 1 7 
-

corundum AI02 1 8 
pyropic almandine AISi02 + Fe.Mg 1 9 yes 

rutile Ti02 1 10 

rutile Ti02 2 1 

monazite CeP04 2 2 

corundum AI02 2 3 

apatite CaP04 2 4 

tourmaline? AISi02 2 5 

black rutile Ti02 2 6 

apatite CaP04 2 7 

rutile Ti02 2 8 

epidote CaAISi02 2 9 
gahnite AIO + Na,Fe,Zn 2 10 

. 

-
,__ 

>-

I I ,_ -
I I 

l - -
I-

·-

-- - -
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TerraMin Research - Mineral Identification Summary 
Mount 3 Dec. 2,1997 
Job No. 97-220-7 I 

Sample: 7 BRC-004 I I 

--
Mineral Mineral Mineral Location Recommend 

Identification Composition Row Column Probe 

andradite CaFeAISi02 3 1 

spessartite MnFeAISi02 3 2 

andradite CaFeAISi02 3 3 

andradite CaFeAISi02 3 4 

andradite CaFeAISi02 3 5 

andradite CaFeAISi02 3 6 

pyropic almandine AISi02 + Mg,Fe,Ti 3 7 yes 
-

rutile Ti02 3 8 

quartz Si02 3 9 -
quartz Si02 3 10 

rutile Ti02 4 1 

rutile Ti02 4 2 -- -
monazite CeP04 4 3 

grossularite CaAISi02 + Fe 4 4 

apatite CaP04 4 5 

-- --

-

- - -
-- -- -- --

-- -- -
- - - --

. -- - - -

Page 7 of 17 



TerraMin Research - Mineral Identification Summary 

• Mount 3 Dec.2, 1997 I I 
Job No. 97-220-8 I I I 
Sample: 7 BRC-005 I I 

Mineral Mineral Mineral Location Recommend 
Identification Composition Row Column Probe 

I 

uvorovite CrCaMgAISi02 +Fe 4 6 yes 
-

pyropic andradite (G4-5)? Caf eAISi02 + Mg 4 7 yes 

pyropic andradite (G4-5)? CafeAISi02 + Mg 4 8 yes -
almandine FeAISi02 4 9 

pyropic andradite (G4-5)? CaMgFeAISi02 4 10 yes 

rutile Ti02 5 1 

tourmaline? AISi02 + Fe. Mg 5 2 

tourmaline? AISi02 + Fe. Mg 5 3 

tourmaline? AISi02 + Fe. Mg 5 4 

tourmaline? AISi02 + Fe. Mg 5 5 

black quartz Si02 5 6 

rutile Ti02 5 7 
--
andradite CaFeAISi02 5 8 

andradite CafeAISi02 5 9 

corundum AIO 5 10 
I- -

1---

I 
I 

I 

-

I 
-~ 

I 

I 
I 
I 

,_ -- - -
-
-

-
- - - - -- -

Page 8 of 17 
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TerraMin Research - Mineral Identification Summary 

Mount 4 Dec. 2, 1997 ' Job No. 97-220-9 I I I 
Sample: 7 BRC-006 I I I 

I 
Mineral I Mineral Mineral Location Recommend 

Identification I Composition Row Column Probe 
--

titanite (sphene) CaTiSi02 1 1 

titanite (sphene) CaTiSi02 1 2 

almandine FeAISi02 1 3 
- --
apatite CaP04 1 4 

tourmaline? AISi02 1 5 

black quartz Si02 1 6 

rutile Ti02 1 7 

epidote CaAISi02 1 8 

rutile Ti02 1 9 

rutile Ti02 1 10 

rutile Ti02 2 1 

rutile Ti02 2 2 
-

rutile Ti02 2 3 

rutile Ti0 2 2 4 
rutile Ti02 2 5 

rutile Ti02 2 6 

rutile Ti02 2 7 
--
rutile Ti02 2 8 

rutile Ti02 2 9 

rutile Ti02 2 10 

rutile Ti02 3 1 

haematite Fe20 3 3 2 
illmenite FeTi02 + Cr,Mg 3 3 yes 

rutile Ti02 3 4 

hornblende - MgAISi02 + Fe,Ca,Ti 3 5 , 

apatite CaP04 3 6 

rutile Ti02 3 7 

rutile 1Ti02 3 8 

rutile 'rio2 3 1 91 
rutile Ti02 3 10' 

- - ·-
- - - --

- - ---
- -
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TerraMin Research - Mineral Identification Summary 
Mount 4 ioec.2,1997 I I 
Job No. :97-220-10 l I I 
Sample: 7 BRC-007 I I I 

Mineral I Mineral Mineral Location Recommend 
Identification I Composition Row Column Probe 

I 

rutile Ti02 4 1 

monazite CeP04 4 2 

almandine FeAISi02 4 3 

pyropic? almandine FeAISi02 + Mg, Ca 4 4 yes 

pyropic? almandine MgFeAISi02 4 5 yes 
-

pyropic? almandine MgFeAISi02 4 1 6 yes 

pyropic? almandine MgFeAISi02 4 7 yes 

pyropic? almandine MgFeAISi02 4 8 yes 

apatite CaP04 4 9 

blue plastic plastic 4 10 

titanite (sphene) CaTiSi02 5 1 

rutile Ti0 2 5 2 

rutile Ti02 5 3 

schorlomite garnet? TiMgFeAISi0 2 5 4 yes 

rutile Ti02 5 5 - -
pyropic andradite? MgCaFeAISi02 5 6 yes 

apatite CaP04 5 7 

apatite CaP04 5 8 

pyropic andradite MgCaFeAISi0 2 5 9 yes 

blue plastic plastic 5 10 

I 

I 

I 

' 
' 

] 

I -I 
I I I 
I 1 l 
I -, 

I 

-

,_ 

-- ---- ---
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TerraMin Research - Mineral Identification Summary 

• Mount 5 Jan.20, 1997 I 
Job No. 97-220-11 I I I 
Sample: 7 BRC-008 I I I 

Mineral Mineral Mineral Location Recommend 
Identification Composition Row Column Probe 

--
pyropic almandine FeAISi02 + Mg 1 1 yes 

almandine FeAISi02 1 2 

almandine FeAISi02 1 3 

andradite CaFeAISi02 1 4 

andradite CaFeAISi02 1 5 

almandine FeAISi02 1 6 

almandine FeAISi02 
I 

1 7 

almandine FeAISi0 2 1 8 

illmenite TiFe03 1 9 yes 

tourmaline? AISi02 1 10 
haematite FeO 1 11 
haematite FeO 1 12 
haematite FeO 1 13 
tourmaline? AISi02 1 14 
~ - -
andradite CaFeAISi02 1 15 

andradite CaFeAISi02 1 16 

almandine FeAISi0 2 +Mn 1 17 

titanite (sphene) CaTiSi0 2 1 18 
--

titanite (sphene) CaTiSi02 1 19 

illmenite TiFe03 1 20 yes 
haematite FeO 2 1 
rutile Ti02 I 2 2 
haematite FeO I 2 3 
apatite CaP04 2 4 
haematite FeO I 2 5 
haematite FeO 2 6 
low Ti illrnenite FeO +Ti I 2 7 
haematite FeO 2 8 
pyroxene FeAISi02 + Mg 2 9 

rnonazite CeP04 I 2 10 
-- -

quartz in pyrite Si02 centre FeS crust I 2 11 I 

no grains I 2 12 to 20 

--
--
-- -

- - -
-- -
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TerraMin Research - Mineral Identification Summary 

• Mount 5 Jan. 20, 1997 I ' 
Job No. 97-220-12 I I 

Sample: 7 BRC-009 I : 

Mineral Mineral Mineral Location Recommend 
Identification Composition I Row Column Probe 

-
andradite CaFeAISi0 2 3 1 

andradite CaFeAISi02 3 2 
titanite (sphene) CaTiSi02 3 3 

tourmaline? AISi02 + Mg.Fe 3 4 

tourmaline? AISi0 2 3 5 
-

tourmal ine? AISi02 I 3 6 
black quartz Si02 3 7 

andradite CaFeAISi02 3 8 
almandine FeAISi02 I 

3 9 

pyropic almandine? MgFeAISi02 I 3 10 yes 
pyrite FeS 3 11 
ruti le Ti0 2 3 12 - -
ruti le Ti02 3 13 

rutile Ti02 
I 

3 14 

rutile Ti02 3 15 
--

black andradite CaFeAISi02 + Mg 3 16 
rutile Ti02 3 17 

rutile Ti02 3 18 
rutile Ti02 3 19 

rutile Ti02 3 20 

I -

. • I 

I 

' 

I 

-
,_ -

-
,_ - - - -

--- - -

- -
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TerraMin Research - Mineral Identification Summary 
Mount 5 !Jan. 20, 1997 I I I 
Job No. 197-220-13 I I I 

Sample: 7 BRC-010 I I I 

._ 
Mineral I Mineral Mineral Location Recommend 

Identification - I Composition Row Column Probe 
I 

pyropic almandine FeAISi02 + Mg 4 1 yes -almandine FeAISi02 4 2 

pyropic almandine FeAISi02 + Mg 4 3 yes 
-

andraditic almandine FeAISi02 + Ca 4 4 

almandine FeAISi02 4 5 
-

almandine ,FeAISi02 +Ca, Mn I 4 6 
haematite FeO I 4 7 
haematite FeO 4 8 
haematite FeO 4 9 
I-

zircon ZrSi02 4 10 

almandine FeAISi02 4 11 

pyropic almandine FeAISi02 + Mg 4 12 yes -
rutile Ti02 4 13 

pyrite FeS 4 14 
rutile Ti02 4 15 • - -
illmenite TiFe03 4 16 yes 

illmenite TiFe03 4 17 yes 

illmenite TiFe03 4 18 yes 

corundum AIO 4 19 
epidote CaAISi02 4 20 
-

I 

I 
I 

I 
I 
I 
I 
I ' -
I 

I I l 
,__ I l I 

I I I 
I -j I 

- - --

-- --
·-

-- -
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TerraMin Research - Mineral Identification Summary 
- --• Mount 5 IJan. 20, 1997 
Job No. 97-220-14 I I I 
Sample: 7 BRC-011 I I I 

I I I -
Mineral I Mineral Mineral Location ' Recommend 

Identification I Composition Row Column I Probe 

pyropic almandine FeAISi02 +Mg s 1 yes 
- -- -

pyropic almandine FeAISi02 + Mg s 2 yes 

pyropic almandine FeAISi02 + Mg 5 3 , yes 

almandine FeAISi02 5 4 

almandine FeAISi02 5 s 
almandine FeAISi02 5 6 

almandine FeAISi02 5 7 , 

almandine FeAISi02 5 8 
--

almandine FeAISi02 + Ca 5 9 

almandine FeAISi02 + Mn 5 10 

pyropic almandine FeAISi02 + Mg 5 11 yes 

almandine FeAISi02 + Ca s 12 -
rutile Ti02 5 13 

-
rutile Ti02 5 14 -
illmenite TiFe03 5 15 yes • hornblende FeAISi02 5 16 ,_ 
hornblende FeAISi02 5 17 
haematite FeO 5 18 - -
illmenite TiFe03 5 19 yes 
haematite FeO 5 20 
haematite FeO 6 1 
haematite FeO 6 2 
haematite FeO 6 3 
haematite FeO 6 4 
pyroxene eustatite? MgAISi02 6 s -- -
pyroxene wollastonite? CaSi02 + MgFe 6 6 
haematite - FeO 6 7 -
tourmaline? -- AISi02 + Mg,Fe 6 8 
almandine FeAISi02 + Ca 6 9 ' 

purple zircon ZrSi02 6 10 -
monazite 

1
ceP04 6 11 - -

121 monazite 1
CeP04 6 

-
almandine FeAISi02 + Ca 6 131 

--
almandine FeAISi02 + Ca, Mn 6 14 
tourmaline? AISi02 +Fe 6 15 -- -
haematite FeO 6 16 - -- - --haematite FeO 6 17 --
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TerraMin Research - Mineral Identification Summary 
Mount 5 Jan. 20, 1997 
Job No. 97-220-14 
Sample: 7 BRC-011 I 

Mineral I Mineral Mineral Location Recommend 
Identification I Composition Row Column Probe 

haematite FeO 6 18 

illmenite TiFe03 6 19 yes 

illmenite TiFe03 6 20 yes 
--

haematite FeO 7 1 
haematite FeO 7 2 
haematite FeO 7 3 
haematite FeO 7 4 
haematite FeO 7 5 
haematite FeO 7 6 
rutile Ti02 7 7 

rutile Ti02 7 8 

rutile Ti02 7 9 

rutile Ti02 7 10 

rutile Ti02 7 11 
no grains 7 12-20 

• 

I 
I 
I 

! 
' 

- - - - - -- - . 
-

- -- - --
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TerraMin Research - Mineral Identification Summary 
Mount 5 Jan. 20, 1997 I 
Job No. 97-220-15 I I I 
Sample: 7 BRC-012 I I I - - I 

Mineral Mineral Mineral Location Recommend 
Identification Composition I Row 1 Column Probe 

I I 

pyropic almandine FeAISi02 +Mg 8 1 yes 

pyropic almandine FeAISi02 + Mg I 8 2 yes 
-

pyropic almandine FeAISi02 + Mg I 8 3 yes 
>- - -
almandine FeAISi02 I 8 4 

almandine FeAISi02 I 8 5 

almandine FeAISi02 I 8 6 

rutile Ti02 8 7 

tourmaline? AISi02 +Fe 8 8 

tourmaline? AISi02 +Fe 8 9 

tourmaline AISi02 8 10 

tourmaline AISi02 + MgFe 8 11 

tourmaline AISi02 
I 

8 12 -- -- --
pyroxene (hedenbergite?) CaFeSi02 + Mg 8 13 

illmenite TiFe03 8 14 yes 

• pyropic almandine FeAISi02 + Mg 8 15 yes 

alrnandine FeAISi02 + CaMn 8 16 

rutile Ti02 8 17 
f- -
illmenite TiFe03 8 18 yes 

rutile Ti02 8 19 
haematite FeO 8 20 
haematite FeO 9 1 
haematite FeO I 9 2 
illmenite TiFe03 I 

9 3 yes 
haematite FeO I 9 4 
haematite FeO ! 9 5 
haematite - FeO +Ti I 9 , 6• 
epidote? CaAISi02 I 91 7 

pyroxene (eustatite) MgSi02 + FeCa I 9 8 
--

no grains I 9 12-20 
I I I 
I I I 
I I I 
! I 

I - - -
I I 

I --
I . 

-- - --- -
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TerraMin Research - Mineral Identification Summary 

• Mount 5 'Jan. 20, 1997 
Job No. 97-220-16 I 
Sample: 7 BRC-013 I 

Mineral I Mineral Mineral Location Recommend 
Identification Composition I Row Column Probe 

I 

spessartite MnFeAISi02 10 1 
pyropic almandine FeAISi02 + Mg 10 2 yes 

almandine FeAISi02 10 31 
pyropic almandine FeAISi02 + Mg 10 4 yes 

andradite CaFeAISi02 10 5 
almandine FeAISi02 + Ca 101 61 
illmenite TiFe03 10 71 yes 

illmenite TiFe03 10 8 yes 

pyroxene (pigeonite) MgSi02 + CaFe 10 9 

• 

• • 
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Description and Interpretation 
of Thin-Sections and 

Selected Grain Mounts 

Prepared for: Dean Besserer, Apex Geoscience Ltd., Edmonton 
Rick Boulay, Marum Resources, Calgary 

Prepared by: Wayne Powell, Ph.D., Calgary 

April 23, 1998 
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DESCRIPTION 

Sample#4 
Smectite-Rich Sandy Mudstone 

- most primary textures have been obliterated 
- patches in which primary elastic texture is evident (see photo) 
- probable protolith is a sandy mudstone 

- 3% angular sand grains 
- equant quartz grains are most abundant 
- detrital biotite is conunon 

- variably clay altered 
- equant anhydrite/gypsum grains 
- fractured prismatic grains (apatite?) 
- one grain of garnet 

- clays constitute the majority of the sample 
- characteristics of clay: 

- olive green to olive brown colour 
- weakly pleochroic 
- 3rd order birefringence 

- masked by strong colour in finer grains 
- commonly display a poorly developed concentric form with radial crystals 

(see photo) 
intense green colour suggests that the clay is Fe-rich 

- high birefringence inconsistent with chlorite-group mineral 
- most likely an Fe-bearing smectite (nontronite) 

INTERPRETATION 

This rock is pregominantly composed of smectites. The coarser, banded grains suggest 
that the clays were significantly recrystallized during diagenesis. Consequently, 
distinguishing primary and secondary clays is difficult. 

Although most primary textures have been destroyed, there clearly remains a elastic 
textures (See photos). The obvious sand grains comprise a rather unusual mineralogy: 
quartz, anhydrite, apatite(?) and garnet. Clearly there is a rather exotic source for these 
grains that must include medium- to high-grade metamorphic rocks to account for the 
garnet grain. 

More samples are required to evaluate the crystalline-sourced component of this rock. 



Relict Clastic Texture in #4 

FOV=2.5mm PPL 

Fe-smectite rich matrix (green), with apparent subrounded clasts and detrital biotite, in 
contact with a granule/pebble containing a brown clay-rich matrix 

Matrix of#4 

FOV= 1.25mrn-- XPL 

Matrix predominantly composed ofFe-smectite. Coarser clay in centre of photo displays 
3rd order birefringence and a poorly developed concentric texture (with radial clay 
crystals) 

•• 

• 



• 
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DESCRIPTION 

Sample #8 
Iron-Rich Lithic \Vacke 

- angular to rounded sand grains in a clay-rich matrix 
- sand grains are predominantly quartz and chert 

- 20% lithic fragments of sedimentary origin 
- rare feldspar grains 

- clay matrix is deep olive green to Kelly green 
- non pleochroic 
- low birefringence (masked by intense colour) 
- probably an Fe-rich chlorite group mineral (chamosite) 

- carbonate has patchy distribution in matrix 
- equant subhredral crystals to euhedral rhombehedral crystals (see photo_ 

- secondary ( diagnetic) origin 
- patchy hematite staining and massive hematite 

- massive hematite replaced clay matrix (see photo) 
- includes sand grains 

- massive to bladed habit 
- diagnetic origin 

- patches of slide contain abundant grains that display fine, concentric laminations 
- irregular patches rather than distinct beds 
- laminated grains are generally spatially distinct from hematitic patches 
- laminations composed of olive-green to rust-brown clays that are pleochroic 

- similar to, but distinct from matrix clay 
- probably also chamosite, but of slightly different composition 

- oolitic form is very common for chamosite 
- most are obviously cored by sand grains · 
- regularity of laminations is variable 

- isolated grains (ie, surrounded by clay matrix) tend to have a very 
regular elliptical form with continuous laminae (see photo) 

- grains in sandy patches tend to be irreguar in form (see photo) 
- inner laminae of individual grains are regular and continuous 
- outer laminae are commonly irregular 

- discontinuous laminations 
- some laminations abut against neighbouring sand grains 
- laminations have variable thickness 

- samples from base of unit contain fewer sand grains 
- sand occurs in irregular patches rather than distinct beds 
- angular to subrounded 
- predominantly quartz with minor sedimentary lithic fragments 

- matrix clay similar to other sections 
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- hematite staining throughout 
- carbonate more abundant 

- well developed euhedral rhombehedral crystals 
- distinct growth bands 

- rusty cores (siderite?) 
- clear rims 

- sand grains with elliptical concentrically laminated clay overgrowths are rare 
- uncommon sand grains with elliptical overgrowths of coarse carbonate 

- some carbonate overgrowths contain ghosts of earlier concentric laminations 
(see photo) 

INTERPRETATION 

In terms of its general components, this rock would be considered a lithic wacke. 
However, compositionally this rock is anomalously rich in Fe. This unusual composition 
is reflected in rather unusual diagenetic minerals and textures, including hematite, 
siderite(?) and oolitic chamosite(?). 

The provenance of this rock appears to be entirely sedimentary. There is no indication of 
a metamorphic or igneous component to the detrital components of this rock. However, 
the source of the Fe is uncertain. The most likely source is a set of seafloor hydrothermal 
vents. 

The textures in this rock suggest a great deal of post-depositional change. It probably 
was originally deposited as a thinly bedded sandstone-mudstone, but the original bedding 
was disrupted by gravitational and dewatering processes, producing the patchy, irregular 
textures of this rock. The rhombehedral form of siderite crystals, the well developed 
growth zoning in these grains, and the overgrowth of carbonates on concentrically 
laminae (previously clay laminae) clearly indicates a diagenetic origin for most of the 
carbonate. Hematite is also clearly diagenetic, as evidenced by tabular crystals cross
cutting sand grains. The complex form of the concentric clay overgrowths on sand grains 
is also interpreted to be diagenetic. 



Rhombehedral carbonate crystals in clay matrix in #8 

FOV= l .25mm PPL 

Rhombehedral carbonate crystals displaying distinct growth zoning. Inner cores are rusty 
(siderite cores?). Rims are colourless. Carbonate crystals set in matrix of bright green 
clay (chamosite). 

Hematite replacement of matrix in #8 

FOV= l .25mm PPL 

Hematite replacement of clay matrix, thereby engulfing quartz sand grains. Note the 
delicate spray-like crystals of hematite cutting across the matrix at the top of the photo. 
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Regular Oolitic Grains in #8 

FOV= l .25mrn PPL 

Regular concentric bands in oolitic grains. Originally, these oolitic grains were 
composed on chamosite. However, note that coarse crystalline calcite (grain boundaries 
obvious as dark lines making mosaic pattern) has replaced these grains leaving ghosted 
relicts of the chamosite banding. 

Irregular Oolitic Chamosite Grains in #8 

FOV=l.25mm -- PPL 

Irregular oolitic grains composed of a sand-grain core and chamosite bands. Note that 
the concentric chamosite bands are terminate against other grains or within the matrix. 
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DESCRIPTION 

"SS Milled" 
Grain Mount 

- predominantly opaque grains (identity undetennined) 
- minor chert/quartz grains 

- mafic silicates comprise approximately 35% of the heavy mineral concentrate 
- the mafic silicate grains comprise the following population 

Orthopyroxene 50% 
Clinopyroxene 20% 
Stilpnomelane (secondary) 15% 
Amphibole l 0% 
Biotite 5% 
Olivine trace 

- a fine-grained brown, pleochroic mica with high birefringence commonly has replaced 
pyroxene along rims and fractures (see photo) 

- mica interpreted to be stilpnomelane 
- olivine present in one grain 

- extensively replaced by serpentine along fractures (see photo) 
- composite grains are rare 

- colourless arnphibole commonly intergrown with clinopyroxene (see photo) 
- late replacement of clinopyroxene (?) 

- some grains contain both clinopyroxene and orthopyroxene (see photo) 

INTERPRETATION 

- lack of composite grains makes origin of grains uncertain 
- pyroxenes may be either metamorphic or plutonic in origin 

- most likely source of two-pyroxene-bearing rocks in region would be 
deep crustal granulite xenoliths from a diatreme/kimberlite 

- olivine must have been derived locally (due to instability in surface 
environment) 

- no local rocks should contain olivine 
- most likely source is from an ultramafic xenolith from a 

kimberlite 



Stilpnomelane Replacement of Pyroxene 

FOV=0.63mm PPL 

Extensive replacement of pyroxene (colourless) by a fine-grained, brown mica 
interpreted to be stilpnomelane 

Highly Serpentinized Olivine Grain 

FOV=0.63mm XPL 

Olivine (high birefringence) extensively replaced by serpentine along a network of 
fractures that crosscut the grain. 
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Composite Grain of Amphibole-Clinopyroxene 

FOV=0.63rnm XPL 

Core of grain composed of clinopyroxene (blue birefringence). Rim is composed of 
amphibole (yellow birefringence). Amphibole is probably a hydration product of original 
cl inopyroxene. 

Composite Grain of Orthopyroxene-Clinopyroxene 

FOV=0.63rnm - - XPL 

Centre of composite grain composed of orthopyroxene (dull yellow-green birefringence) 
with clinopyroxene along edges of grain. The association of orthopyroxene and 
clinopyroxene is commom to granulites. 
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DESCRIPTIO~ 

''~lud Milled in Bag" 
Grain Mount 

- dominant]) sedimentary grains 
- one grain of interest (see accompanying photo) 

- composite grain consisting of: 

Stilpnomelane (secondary) 50% 
Clinopyroxene 25% 
Onhopyroxene 20% 
Gamet 5% 

INTERPRET .. ~ TIO~ 

- the assemblage clinopyroxene-orihopyroxene-gamet is characteristic of a 
metabasite from the granulite facies 

- no regional outcrops of such extreme metamorphism 
most likely source of grain is a deep crustal xenolith transported to 
surface in a diatreme/kimberlite 

-~~ . - ....... 

FOY= I .25mm 

Highly s1ilrn11mclanc rcplnccd composite grain. Remaining primary minerals are garnet, 
orthop:T11\..:n..: and 1:li rwpyroxcne, indicating that this grain was derived from a granulite. 
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Client : APEX GEOSCIENCE LTD. 
Project Cranberry BRAM Survey 

1.0 INTRODUCTION 

June 1998 

This report describes the specifications and operations of an airborne geophysical survey carried out for 
APEX GEOSCIENCE LTD. (on behalf of their client), having an office in the city of Edmonton, Alberta, in 
accordance with the contract for services dated March 20, 1998. The survey was perfonned by Spectra 
Aviation Services Corp., a wholly owned subsidiary of Spectra Exploration Geoscience Corp. located at 
Suite 2610, 520 - 5th Avenue SW, Calgary, Alberta T2P 3R7. Telephone (403) 777-9280 and fax (403) 
777-9289. 

The purpose of a survey of this type is to acquire high resolution. high sensitivity aeromagnetic data in order 
to map both the near surface and basement rocks and structures in the survey area according to their 
magnetic signatures. The end result of the processing was to provide detailed maps to assess the area for 
anomalies and magnetic features pertaining to potential Kimberlite bodies. 

To achieve this purpose the survey area was systematically traversed by an aircraft carrying geophysical 
instruments along parallel flight lines (traverses) spaced at even intervals in a North - South alignment at 
200 meters, with tie-lines flown nonnal to the traverses spaced at I OOOm (aligned so as to intersect the 
regional geology and structure in a way to provide the optimum contour patterns of geophysical data). The 
flying height was 100 meters above the terrain surface. 

2.0 SURVEY AREA 

The survey area is located in west-central Alberta, and consists of approximately I I contiguous townships. 
The total project area is defined within TV.'P 96 RGE 3-5W6; TWP 97 RGE 2-4W6; TWP 98 RGE 3-4W6; 
TWP 99 RGE 2-4W6; and TWP 100 RGE 3-4W6. 

This area is bounded by the following latitude/longitude coordinates: 

2 I Cranberry Project Area 

I. N 57.730° 
2. N 57.730° 
3. N 57.642° 
4. N 57.642° 
5. N 57.381° 
6. N 57 381° 
7. N 57.294° 
8. N 57.294° 
9. N 57.541° 
10. N 57.541° 

w 118.574° 
w 118.327° 
w 118.327° 
W118.163° 
w 118.162° 
WI 18.324° 
WI 18.324° 
WI 18.649° 
WI 18.649° 
w 118.568° 

3.0 EQUIPMENT SPEClFICATIONS 

3.1 AIRCRAFT 

The survey was carried out using Spectra· s Piper Navajo PA3 I -3 I 0 aircraft, registration C-FYTT. which 
carries a high sensitivity magnetometer and full on-board real time compensation recording computer, and 
related equipment. It is a twin engine aircraft with full avionics, including real time GPS. 

The aircraft has been eX1ensively modified to conduct airborne geophysical surveys. Considerable effort has 
been made to remove all ferruginous materials near the sensors and to ensure that the aircraft electrical 

Spectra Aviation Services Corp 
r :1lo:1rv AlhPnll r :1n:1ri:1 
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system does not create any noise. With these modifications this aircraft represents one of the quietest 
magnetic platforms in the industry with a figure of merit of approximately 8 nT uncompensated and 0.80 nT 
compensated at this survey location using G.S C. standards. 

The aircraft is operated by Spectra Aviation Services Corp. under full M.O.T approval and certification for 
specialry flying including airborne geophysical surveys. The aircraft is maintained at base operations by a 
regulatory AMO Facility, Baker Aviation Inc and in the field by a Spectra Aviation Services Corp. AME in 
association with Baker Aviation, AMO. 

3.2 AIRBORNE GEOPHYSICAL EQUIPMENT 

The airborne geophysical system has one high sensitivity, cesium vapor magnetometer. Ancillary support 
equipment include tri-axial fluxgate magnetometer, video camera, \·ideo recorder, radar altimeter, barometric 
altimeter, GPS receiver and a navigation system which includes a left/right indicator and a screen showing 
the survey area with real time flight path. All data are collected and stored by the data acquisition system. 
The following provides the detailed equipment specifications 

Cesium Vapor Magnetometer: 
Manufacturer 
Model 
Resolution 
Sensiti,ity 
Dynamic Range 
Fourth Difference 

Scintrex 
CS-2 
0.001 nT counting @ 0 I per second 
.i../-0.005 nT 
I 5,000 to 100,000 nT 
0.02 nT 

Tri-Axial Magnetic Field Sensor (for compensation, mounted in the forepart of the tail stinger): 
Manufacturer Barrington Instruments Ltd 
Model MAG-03MC 
Internal Noise 
Bandwidth 
Frequency Response 

Calibration Accuracy: 
Orthogonality 
Package Alignment 
Scaling Error 

at 1 Hz - I kHz; 0.6 nT rms 
0 to I kHz maximally flat. -12 dB/octave roll off beyond 1 kHz 
I HZ - 100 Hz:+/- 0.5% 
100 Hz - 500 Hz:+/- 1.5% 
500 Hz - I kHz: +/- 5.0% 
+/- 0.5% 
+/- 0.5% worst case 
+/- 0.5% over full temperature range 
absolute: +/- 0.5% 
between axes: +/- 0.5% 

Video Camera (camera mounted in belly of aircraft): 
Manufacturer Sanyo 
Model VDC-2982 (colour) 
Specifications 1/2", 470 hr, l .3LX. l 2VDC, C/CS.El/ES, backlite comp 
Lens Rainbow, 2/3", 4 87 mm, Fl 8-360, auto iris 

Video Recorder (strapped to computer rack/floor plate) 
Manufacturer Panasonic 
Model AG 2400 (commercial grade) 

Radar Altimeter: 
Manufacturer 
Model 

Spectra Aviation Services Corp. 
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King 
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Accuracy 
Calibrate Accuracy 
Output 

Barometric Altimeter: 
Manufacturer 
Model 
Source 

5% up to 2,500 feet 
1% 
Analogue for pilot. Converted to digital for data acquisition 

Sensym 
LX18001A .. ~ 
Coupled 10 aircraft pitot static system 

Differential GPS Receiver(# 511 aircraft certified antenna mounted on top of the cabin roof): 
Manufacturer Nova tel 
Model Novatel Card for magnetic system; King KLN-898 for pilot 

Serial Number 
Type 

Position Sensitivity 
Accuracy 

Data Recording 

(interfaced) 
GPS 51 I 
Continuous tracking, LI frequency, CIA code (SPS), 12 channel 
(independent) 
once per second 
position (SA implemented) I 00 meters, position (no SA) 30 m, 
velocity 0.1 knot. time recovery I pps, I 00 nsec pulse '~~dth 
all GPS data and positional data logged by PDAS 1000 

Na,~gation Interface (with pilot and operator readouts}-
Manufacturer Picodas Group Inc 
Model Helimag 
Data Input Real time processing of GPS output data 
Pilot Readout Left/Right indicator 
Operator Readout Screen modes map, survey and line 
Data Recording All data recorded in real time by Helimag 

Data Acquisition System : 
Manufacturer 
Model 
Operating System 
Microprocessor 
Coprocessor 
Memory 

Clock 

1/0 Slots 
Display 
Graphic Display 

Recording Media 

Sampling 
Inputs 
Serial Ports 
Parallel Ports 

Picodas Group Inc. 
PDAS 101 Helimag 
MS-DOS 
80486dx - 66 CPU 
Intel 8048dx 
On board up to 8 MB. page interleaving, shadow RAM for BIOS, 
support EMS 4.0 
real time; hardware implementation of MC 146 I 8 in the integrated 
peripherals controller 
5 AT and 3 PC compatible siots 
Electro-luminscent 640x400 pixels 
Scrolling analog chart simulation with up to 5 windows operator 
selectable, freeze display capability to hold image for inspection 
Standard 540 Mbyte hard disk with extra shock mounts; Standard 1.44 
Mbyte floppy disk; Standard tape backup 
Selectable for each input type; I, 0.5, 0.25, 0.2 or 0 1 seconds 
12 differential analog input with 16 bit resolution 
2 RS-232C (expandable) 
Ten definable 8 bit VO. Two definable 8 bit outputs 

The Helimag also contains the magnetometer processor boards. one for each cesium vapor magnetometer 
installed 

Manufacturer Picodas Group Inc 

Spectra Aviation Services Corp. 4 
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Model PCB 
Input Range 20,000 - 100,000 nT 
Resolution 0.001 nT 
Bandwidth 0. 7, 1 or 2 Hz 
Microprocessor TMS 9995 
Firmware 8 Kbit EPROM board resident 
lntemal Crystal 18,432 kHz 
Absolute Cl)•stal Accuracy <0.01% 
Host Interfacing 8 Kbyte dual port memory 
Address Selection Within 20 bit addressing in 8 Kbyte software selectable steps 
Input Signal ITL, CMOS, Open collector compatible or sine wave with decoupler 
lnput Impedance TTL>IK Ohm 

Magnetic compensation for aircraft and heading effects is done in real time. Raw magnetic values are also 
stored and thus if desired, compensation with different variables can be run at a later time. 

Other Boards: 
Analog Processor PCB - provides separate AID converter for each analog input with no 

multiplexing; each channel is sampled at a rate of 1,000 samples per 
second with digital processing applied. 

Power Supplies: 
I) 

2) 

Power Distribution Unit manufactured by Picodas Group Inc. interfaces with the 
aircraft power and provides filtered and continuous power at 27.5 VDC to all 
components. 
The Helimag contains a 32 volt DC cesium sensor switching power supply for the 
cesium vapor magnet0me1ers in conjunction with real time magnetometer 
compensation; also enables interfacing the fluxgate magnetometer and the barometric 
altimeter; also provides clean power for radar altimeter and ancillary equipment (PC 
notebook, printer) 

3.3 MAGNETOMETER BASE STATION 

High sensitivity base station data are provided by a cesium vapor magnetometer, data logging onto a PC 
486sx notebook and time synchronization with ground GPS receiver. 

Magnetic Sensor: 
Identical 10 magnetometer in aircraft 

Magnetic Processor: 
Manufacturer Picodas Group lnc. 
Model PIO! 
Input range 20,000 - I 00,000 nT 
Resolution 0.001 nT 
Resolution (fdd) 1 pt 
Bandwidth 0. 7, 1 or 2 Hz 
Microprocessor TMS 9995 
Firmware 8 Kbit EPR0~1 board resident 
Internal Crystal 18,432 kHz 
Absolute Crystal Accuracy <0.01% 
Host Interfacing 8 Kbyte dual pon memory 
Address Selection Within 20 bit addressing in 8 Kbyte software selectable steps 
Input Signal TTL, C~10S. Open collector compatible or sine wave with decoupler 

Spectra Aviation Services Corp. 
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Input Impedance TTL> 1 kohm 
Clock Stability 2 ppm per year 
Absolute accuracy correction +/- 999x l Oe-6 

June 1998 

Logging Software: 
Logging software by Picodas Group Inc. version 5.02 to IBM compatible PC with RS 232 input; 
supports real time graphics, automatic stanup, compressed data storage, selectable start/stop 
times, automatic disk swapping, plotting of data to screen or printer at user selected scales, and 
fourth digital difference and diurnal quality flags set by user. 

3.4 GPS BASE ST A TION 

Ground GPS data was collected to perform post flight differential correction to the flight path. The ground 
GPS base station equipment is described below: 

Manufacturer Novatel 
Model Novatel Card 
Type Continuous tracking, LI frequency, Cl A code (SPS), I 0 channel 

Position Update 
Accuracy 

Data Recording 

(independent) 
once per second 
with SA implemented 100 meters, no SA 30 meters, velocity 0.1 knot, 
time recovery I pps, 100 nsec pulse width 
all GPS raw and positional data logged by PDAS 1000 

3.S IN-FIELD CO~tPUTil\G FACII.ITIES 

The following equipment was supplied for infield preliminary processing including base station logging and 
GPS differential calculations: 

- one 266MHz and two 486DX/66 desk-t0ps, and two 386SX/25 notebooks, fa1emal Colorado 
tape drive, writeable CD. 
- one color and two black and white printers 

Software included C3NA V by Picodas Group Inc. for GPS differential corrections, and Oasis and Montaj 
suite of software by Geosoft inc. to provide binary database functions, tie line leveling, mapping and 
imaging. 

4.0 SURVEY SPECIFICATIONS 

4.1 LINES AND DATA 

Survey area coverage 
Line Direction 
Line Interval 
Tie Line Interval 
Terrain Clearance 
Average ground speed 
Data point interval. 

4.2 TOLERAl\CES 

Spectra Aviation Services Corp 
raloarv AlhPMa r 11 na1h 

Cranberry total 6,900 line km 
000-180 degrees azimuth 
200 meters 
I .0 kilometers ( I 000 meters) - flown orthogonal to survey lines 
I 00 meters, drape mode 
70-80 meters/second 
Magnetic: 7-8 meters relative ground spacing per sample point 
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Line spacing: Any gaps wider than I 0% of the nominal line spacing for a distance of more than 12 
kilometers. Also at no point shall the traverse or control Lines deviate more than +/- I 00 meters 
from the pre-plot line locations. 

Terrain clearance: ln general the true flight altitude must be less than+/- 15 meters for a distance of over 
S kilometers from the norm drape level of the survey. This survey has specific requirements with 
regard to altitude control; the critical element is the difference in altitude between the survey line 
and the control line, referred to as elevation mi sties. The misties must be less than +/-I 0 meters 
absolute. 

Diurnal magnetic variation: A maximum de,~ation of+/- 2.50 nT from a curvilinear mean within the time 
span required 10 acquire 10 line kilometers of data at the specified minimum sampling interval. 

4.3 NAVIGATION AND RECOVERY 

The satellite navigation system is used to ferry to the survey site and to survey along each line using 
latitude/longitude coordinates The coordinates of the survey outline for navigation purposes and flight path 
recovery were supplied by the client. 

The navigation accuracy is variable depending on the number and condition of the satellites, however it is 
generally less than twenty five meters and typically in the ten to fifteen metre range. Post flight differential 
correction of the flight path, which corrects for satellite range errors. improves the accuracy of the flight 
path recovery to approximately within one to three meters. 

The navigational and flight path recovery positioning is based on the 1 50,000 NTS maps which are NAO 
1927. The datum shift from WGS-84 to local is North American 1927. Canada, Clarke 1866 

A video camera recorded the ground image along the flight path. A video screen in the cockpit enabled the 
operator to monitor the accuracy of the flight path during the survey. This system also provided a backup 
system and verification for flight path recovery. 

4.4 OPERATIONAL LOGISTICS 

The main base of operations with the base station magnetometer and GPS equifment was at Manning, 
Alberta, near the Manning airport. The coordinates for the base station were: 56 56' 56.78"N, 117° 37' 
58. l " W; 463 m ASL. 

The crew consisted of: Bruce Waines - Senior Survey Pilot 
Greg Bemetic - Equipment Operator 
James Mohns - Aircraft Mechanical Engineer 

The survey crew arrived in Manning on March 28 1998, to set up the base station and establish local suppon 
facilities for several surveys to be flown. The first data acquisition flight for the Cranberry survey was made 
on April 1, and completed on April 24, 1998. There were a total of 19 flights on the Cranberry block, 
including ferry and survey flights, compensation, scrubbed missions, and reflights. The figure of merit 
(FOM) was measured at 0.80 nT. 

Each line of data was presented in paper profile format displaying rawmag, groundmag, noise, 4th difference 
RA, barometric altimeter, Lat./Long. These. with the digital review, were the basis for the data QC. 

5.0 DATA PROCESSI~G 

Spectra Aviation Services Corp 
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Initially in-field processing was perfonned by our field crew, checking on all parameters and procedures. 
Once a satisfactory level was achieved the data was file·transfererd to our geophysicist in the Calgary office 
for downloading the survey and GPS corrected data after each flight by use of an FTP site (and data written 
to CD). The preliminary in field processing during the survey consisted of the following: 

1) Software program C3NA V (by Picodas) was applied to the base and aircraft GPS data in order to 
provide post-flight compensated GPS location of the flight path. 

2) Program C3NAV2TBL (by Geosofl) to produce two table tiles (UTM-X -Y -Z, and LAT/LON) 
3) Use READMAG (by Picodas) on raw binary base (diurnal) magnetic data to create BASEMAG 

table. 
4) Create job file database in OASIS (Geosofl) for airborne data and import all flight and base data. 
5) Edit BASE\i.AG channel to remo\'e any occasional spikes and linearly interpolate across the 

gaps. (Occasionally we filter the BASEMAG with a low pass filter to remove high frequency 
near surface and local disturbances, this was specifically requested not to be perfonned). 

6) When required, establish table of mean terrain clearances at intersection locations from tie line 
data to pro,~de elevation guidance for survey line navigation. Grid differences in elevations at 
intersections of tie and survey lines to pro,ide quality check on elevation control and tag any for 
reflight. 

7) Edit flight path channels to remo\'e any spikes and linearly interpolate gaps. 
8) Edit RA WMAG channel to remove any spikes and linearly interpolate gaps. 
9) Create new channel as MAGDC =(MAG I - BASEMAG) + base constant. 
10) Perfonn lag correction to MAGDC channel · lag is 0.5 seconds 
1 I) Perform tie line leveling using all the survey line data to level the tie lines 
12) Perform survey line leveling using the leveled tie lines; final leveled channel is labeled 

LEVMAGDC 
13) All data were vie"ed on the screen on a line by line basis using the interactive OASIS database 

to inspect for quality, required tolerances and data integrity 
14) Produce preliminary flight path map and gridded magnetic intensity map including shadowing. 
I 5) Plot analog charts of MAG I and MAGDC in output fonnat, for data quality. 
16) Plot survey line and tie line flight paths and profiles for quality control inspection 

Fo!Jowing quality control and de-mobilization, the data were subjected to more advanced level of processing 
and leveling as follows. The final leveling and inspection were carried out by a senior geophysicist (Erwin 
Ebner) and furthennore in Toronto by an independent consultant, Mr. Chris Vaughan. 

1) Prepare grid of final field leveled tie line data and shadow it at low sun angle to check quality of 
tie line co-leveling. 

2) Prepare grid of final leveled survey line data, shadow it at low sun angle and calculate a 
horizontal gradient grid. both used to check the quality of tie line level corrections. 

3) ln OASIS inspect raw, diurnal corrected and final leveled mag simultaneously on each line to 
determine cause of any poor tie line leveling (Using LCT software, same steps were taken as a 
check.) 

4) Eliminate tie/survey intersections that are not useable due to excessive tie line diurnal noise 
and/or culture. 

5) Eliminate duplicated data from reflights if required. 
6) Prepare new leveling correction table and apply it. 
7) Repeat steps 3) to 6) as often as is necess30 to achie\·e highest quality data set. 
8) Micro-level final total field grid to remove small line level errors (this was not done in this survey). 
9) Prepare Reduction to pole. selected band-pass and gradient filter maps at scale on the Total Field 

grid. 
I 0) Contour and plot 
I I) Remove be digital means all video-re,;e .. \ed cultural artifacts 
I 2) Re-le' el the dataset 

Spectra Aviation Services Corp 
r 1do11rv AlhPn~ r .. n .. rb 
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Client: APEX GEOSCIENCE LTD. 
Project: Cranberry HRAM Survey 

13) Produce higher-frequency filter and target maps, and compile target report. 
14) Data archived on Exabyte tape and on CD-ROM. 
6.0 SUMMARY 

June 1998 

An airborne high sensitivity, high resolution magnetic survey has been carried out at 100 metre terrain 
clearance, 200 metre line intervals and with data sample stations at 7 -8 metres along the lines. Tie lines were 
spaced at 1.0 kilometer. A high sensitivity base magnetic station recorded the diurnal activity throughout the 
survey and a base GPS station was used to correct range errors in the GPS flight path recovery. Airborne 
recorded data included one fully compensated magnetometer located in rear stinger, radar altimeter, 
barometric altimeter and all attendant GPS data. The magnetic data have been processed, gridded and 
provided on Exabyte tape format and CD-ROM. Cultural effects have been edited out. 

SPECTRA AVIATION SERVICES CORP. 

Jim Genereux 
Managing Partner 

Spectra Aviation Services Corp. 
r11lo11rv AlhPMll r11n11rh 
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Client: APEX GEOSCIENCE LTD. 
Project: Cranberry HRAM Survey 

June 1998 

APPENDIX: 

SPECTRA EXPLORATION GEO SCIENCE COMP ANY PROFILE 
SPECTRA SURVEY AIRCRAFT; C-FZHG (SAME CONFIGURATION AS C-FYTT) 
C-FYTT FIELD OPERATIONS REPORTS 

Spectra Aviation Services Corp. 
riilo:irv AlhPr1A r:iMrb 
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SPECTRA EXPLORATION GEOSCIENCE CORP. 

COMPANY PROFILE SUMMARY 

Spectra Exploration Geoscience Corp. designs, conducts, and markets geological and 
geophysical projects for the petroleum and mining industries, providing "high-tech" applications 
for mature to frontier areas and offering assistance for explorationists working either domestically 
or internationally. Our subsiding company; Spectra Aviation Services Corp. owns and operates 
our two specially configured Piper Navajo survey aircraft. 

HISTORY 

Spectra was incorporated in 1994 and has established its position as the industry leader in the 
acquisition of multi-client high resolution aeromagnetic data in western Canada with 750,000 line 
kilometers of high quality data flown to date. providing HRAM coverage in northeastern British 
Columbia, Alberta and Saskatchewan and the Northern United States. Spectra has also 
managed projects for the acquisition of over 250,000 line kilometers of proprietary HRAM data 
in western Canada. Most recently the firm has been working on projects throughout the U.S. and 
embarking on International programs. 

SERVICES 

Spectra provides project management and consultancy services to the industry, from data 
acquisition to final interpretive reports and recommendations. We are dedicated to becoming a 
leader in the cost-effective application of innovative high-tech exploration tools, the integration of 
multiple datasets and comprehensive interpretations. 

Some of the products and services Spectra offers includes: 
• acquiring exclusive and multi-party high resolution aeromagnetic programs; 
• acquiring exclusive and multi-party detailed gravity programs; 
• marketing of geological, hydrodynamic and geophysical data; 
• conducting field geological programs; 
• basin analysis and geological/geophysical interpretations of integrated multiple 

datasets. 

Spectra is offering its services to the petroleum and mining industries and would like to assist 
companies with managing and acquiring the most appropriate, cost-effective data for their 
exploration needs. Please consider Spectra if future technical support is required and if we can 
be of assistance in any way. 

2610, 520 - 5th Ave SW Calgary, Alberta T2P 3R7 
TEL: (403) 777-9280 FAX: (403) 777-9289 

II 

II 

II 
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I Spect ra Exploration Geoscience Corp. -!'*"'-,-:.-.. 
SPECTRA 

Suit<" 2610. 520 ·5th <\\Cnue S.\\ . 
Calga~. Alhena 

Phone (403l 77i -92SO 
Fa\ t4031 777-9289 

T2P 3R7 E-maiL ~pectra@nudeu~.com 

... ~ 

Spectra A\'iation Services Cori:> .. a di\'ision of SpecLra Exploration Geosciencc Corp .. is pleased to announce tl1e 
introduction of our new High Resolution Aeromagnetic (HRAM) ser<ice aircraft. lo meet your sur\'e)' requirements. This 
sen·ice combines a dedicated aircraft wiili a complete field data processing capability for optimum efficiency and quality 
control. Spectra's strong management and industry proven data products round out iliis uruque sen·ice capability to ilie 
mining and petroleum exploration community 

PIPER PA-3 l NAVAJO AlRCRAFT SPECIFlCATlONS 

Twin-engine turbocharged piston 
Sen·ice Ceiling 2.i.000 feet 
Cruise Speed (ISA) 165 KTAS 

300 km/hr 
Nominal Sun'ey Speeds 120- I 65 KlAS 

200-300 km/hr 
Cruise Endurance 7.5 hours 

Special Modifications 
Tailboom for magne10111eter 
Extended-range fuel 1anks 
SurYey AC and DC Po\\er Distribution Panel 

MTOW 
Available Payload 
Certified for Day. Night 
IFR. VFR operations 
Sun'ey A\ionics 

Sun e~ Endurance 

6.730 lbs 
1.500 lbs 

No\'atel GPS 
Radar Altimeter 
6. 7 hours 

Sun1ey Endurance 
Airborne Geophysics Sun1cys 
Picodns PNA\'-101 S~stem 
Scintrex CS-1 Cesium Sensor 



SPECTRA EXPLORATION GEOSCIENCE CORP. - "CRANBERRY" 
APEX GEOSCIENCE 

MIKE DUFRESNE 

AER01\1AGNETIC SURVEY 
\VEEKLY REPORT #1(MARCH30, - APRIL 5, 1998) 

DATE WEATHER GEO MAG FLlGBTS/ COMMENTS 
HELD DATAACQ. 

Monday, OK QUIET C-FYTT COMPLETING PREVJOUS GRID. 
Mar. 30 NOJ\'E 
Tuesday, OK QUlET C-FYTI COMPLETING PREVJOUS GRID. 
Mar. 31 NONE 
Wednesday, OK QUIET C-FYTI FERRY TO SUR VEY BLOCK. 
Apr. 1 FERRY 
Thursday, OK QUIET C-FYTI Flew 866.6 LKM. Operations nonnal. 
Apr. 2 FLT 0701/02 
Friday, POOR QUIET C-FYTI Flew 1951.3 LKM, OPERATIONS NORMAL 
Apr. 3 FLT 0703/0.+ 
Saturday, OK QUlET C-FYTI MAINTENANCE AT FT MCMURRAY. 
Anr . .+ NONE 
Sunday, OK QUIET C-FYTI MAINTENANCE AT FT MCMURRAY. 
Anr. 5 NONE 

PROJECT SIZE: 6900 LINE KM +!-

TOT AL FLOWN TO DA TE: Gross this week 2817.9k.m. 
Gross km 2817.9 (40.3 % of total). 
Remaining .+082.1 line km 

-
C-FZHG - Piper Nantjo 

OTHER: Good production week. Only c:-;ception of mai n1enance to the ai rcraft. Survey should be compleled in the next couple of 
days depending on the weather. 



SPECTRA EXPLORATION GEOSCIENCE CORP. - "CRANBERRY" 
APEX GEOSCIENCE 

MIKE DUFRESNE 

AEROJ\1AG!\ETIC SURVEY 
\VEEKLY REPORT #2 (APRIL 6, - APRIL 12, 1998) 

DATE WEATHER GEO MAG FLIGHTS/ COMMENTS 
HELD DATA ACQ. 

Monday, OK QUIET C-FYTT FERRY FROM FT. MAC TO MMTNI 1G. FLEW 
Apr. 6 FLT 070:i -l85 LKM. 
Tuc~day, OK QUIET C-FYTT FLEW 921.5 LKM. 
Apr. 7 FLT 0706 
Wednesday, POOR QUIET C-FYIT NO FL YING TODAY DUE TO POOR WEA TIIER 
Apr. 8 NOl\1E CONDITIONS. 
Thursday, OK QUIET C-FYTT FLEW 873 LKM. SLIGHT TURBULENCE. 
Apr. 9 FLT 0707/08 
Frida~-, OK QUIET C-FYIT FLEW 2259A LKM. 
Apr. 10 FLT 

0709/10111 
Saturday, OK QUIET C-FYTT FERRY TO CALGARY FOR MAINTENANCE. 
A11r. 11 FERRY 
Sunday, OK QUIET C-FYTT IN CALGARY FOR MAINTENANCE. 
Ap r. 12 NONE 

PROJECT SIZE: 6900 LINE KM +/-

TOT AL FLOWN TO DA TE: Gross this week 4538.9 LKJ\f. 
G ross km 7356.8 (100.00% of total). 
Remaining 0.00 line km 

-

C-FYTT - Piper Na,·ajo 

OTHER: FL YING ACQUISITION NOW COMPLETE. NOW QC ING AND PRELIMJNARY PROCESSING. 



SPECTRA EXPLORATION GEOSCIENCE CORP. - "CRANBERRY" 
APEX GEOSCIENCE 

MIKE DUFRESNE 

AEROMAGNETIC SURVEY 
\VEEKLY REPORT #3 (APRIL 20, - APRIL 26, 1998) 

DATE WEATHER GEO MAG FLIGHTS/ COMMENTS 
FIELD DATA ACO. 

Monday, OK ACTrVE C-FYIT FLEW 582 LKM fN PM. ACTIVE DIURNAL lN 
Apr. 20 FLT 0715/16 AM. FIRST FLIGHT ABORTED DUE TO 

TIJRBULENCE. 
Tuesday, OK QUIET C-FYIT FLEW 873 LKM. fN AM. TURBULENT IN PM. 
Aor. 21 FLT 0717 
Wcdnesda~', WINDY QUIET C-FYIT FLEW 776 LKM lN AM. TURBULENT fN PM. 
Allr. 22 FLT 0718 
Thursda~·, OK QUIET C-FYIT FLEW 892 LKM. OPERA TJONS OK. 
Apr. 23 FLT 0719 
Friday, OK QUIET C-FYIT FLEW 165 LKM. REFLIGHT COMPLETE. DATA 
Apr. 2-' FLT0720 ACQUISITION COMPLETE ON nns PROJECT. 

Saturda~', OK QUIET C-FYTT FERRY TO SLAVE LAKE FROM MANNING, 
Af)r. 25 FERRY COMENCE NEW PROJECT. 
Sunday, OK QUIET C-FYIT COMPENSATION FLIGHT AND F.O.M SLAVE 
Apr. 26 CO'MP LAKE GRID. 

PROJECT SIZE: 6900 LINE KM +!-

TOT AL FLOWN TO DATE: Gross this week 3288 LKM. REFLIGHTS 
Gross km 7356.8 (J 00.00% of total). 
Remaining 0.00 line km 

-

C-FYTI - Piper Na,·ajo 

OnrER: ALL REFLIGHTS HA VE NOW BEEN COMPLETED. PROCESSING lN PROGRESS. (MARK WORKING orr TO 
CARTCH UP FOR SOME LOST GROUND.O 

(YI i/ ,-:> _ H 6 -/u // 
--
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• 
September 15, 1998 

Mr. Brian Hudson 
Alberta Energy 
Petroleum Plaza - North Tower 
9945 - 108 Street 
Edmonton, Alberta, TSK 2G6 

Dear Mr. Hudson: 

resou r ces n c . 

Re: Metallic & Industrial Minerals Permits Nos. 9396010022 to 9396010034 
(Frontier Capital Corp. and/ or 659485 Alberta Limited) 

ASSESMENT REPORT 
AUTHORIZATION TO COPY OR REPRODUCE 

This letter constitutes your authorization to copy or reproduce the assessment report covering the 
captioned permits, submitted to you under our letter of transmittal dated September 10, 1998. 

Yours truly, 
MARUM RESOURCE 

4 00 Na tio n al Ba nk Building. 407 - 8 1
" Ave n ue S.W Ca lga r>'· Al be rta, C:inada T2 P 1E5 

Telephone: 4 03-264-2220 Facsimile. 403- 2 34-9686 E-mai l · marum@canuck com 
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1~ •• • Alberta Stock Exchange Trading Symbol - "M~tu.. · 
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Aircraft Positioning . .. ...... ... .. .... .. . .. . .. ... Differential GPS 
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Aircraft .. .. ... ... ... . . .. BN2 Islander, C-FGAQ & Cessna 4028, c-GCKB 
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IGRF Correction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . As of date flown 
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SURVEY PARAMETERS 

FLOWN BY: SPECTRA EXPLORATION LTD. 
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FLYING HEIGHT : IOO METERS DRAPE 
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