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MAINIARY AND CONCITSIONS

This report gives the details and results oh the 2006 summer geoph sical program on the

Kamble and lirtelien projeets. which are loeated approximatelv I20km southwest and 40

km northw est of Oslo. respeethely. I hese projects are an option and joint  enture between

Norwm I. Wholly-o   ned subsidiar  oh lialconbridge Limited. aml
klackstone Ventures Ine. (Canada). kxploration programs are carried out by lialconbridge
dmited on hehal

In order to evaluate the potential Ihr niekel sulphide mineraliiation in the Bamble and

lirtelien Projeet areas. lielicopter-bome magnetic and Irequency domain electromagnetic
sur\ were Ilown in the hall or 2005 (NGI a and the earh spring ol 2006 I Inagro
I )1( ). I he airborne I NI anomalies were prioritiied and a plan was made Ibr a Ibllow-
up ground geophysical program. .\ total numher ol 1450 line km were llown in the Bamble
Projeet area and I S00 line km were nown in the lirtelien Project area during the 2005
sur\ total nutnber oli 020 line km were llown in the namble Project area and 2065
line km were Ilown in the Irtelien Projeet area during the 21)06 sun e .

he 2006 summer ground geophn. sical program as carried out during the period June Ilith
to Julv 22'1. 2006 and consisted ol 78.0 line km ol gridding and t I kNI Sur\ as eIl
as 2.684m ol IH II FkNl sur\ e Orids with line spaeings ol 50m. II/Om or 200m were
established 1-)\ MelKeown kxploration Seniees tof Oshawa. Ontario. (anada) and
Seandicralk toli( ijo ik. Norwm ) using a dilderential global positionMg s‘stem i IX iPS)
with base station and biodegradable Ilagging tape. I he I ENI surveNing as earried out lw
I .amontagne ieoph‘ sics I .imited of Kingston. Mtario. Canada.

hhe I -FliM suri.ev was successIbl in deteeting and conlirming prospeetive heneopter NI
anomalies at the SeJjasen shiming (Uamble Project) but \Aas unable to conrirm belieopter
IN1imoinalies at the Nvstein and Nleikjaer properties dhree eonduetors from the
Seljasen area were modelled in-house b \ \\ atts. I he modelling indicates that
conductimees range Idom approxMlateli, 7,0-500 siemens rOr individual I I IY\ plates.

Surface 1 I liNI surve ing at the lirtelia \ line area was used in tandem with the
I liNI stin eving to lairther deline the conductive hori/ons ibr drill targefing
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1.0 Location "fo mora illy and Access

The Ramble Projeet area spans a total distance of 100km northeast-southwest by -20km
northwest-southeast and is loeated ithin 2 1:1>kes ljelemark and Aust-Agder) and 9
kommunes Bamble. Kragero. lj\ edestrandt. Frolandt. Arendal*. Amli*. Vegarsheit,
(jerstadt. Risort ).This area contains numerous nickel and copper showings. two of
which were targeted during the 2006 summer geophysieal program (Bamble and
Seljasen). * Aust-Agder Ilvke

The I rtelien project area spans a total distance of 30km east-o,est by -22km north-
south. The area of interest for the 2006 summer geophysical program is located 40 km
northo,est of Oslo. ithin the Buskerud Ilvke ( Ringerike kommune). Roth project areas
are easilv accessible car along high‘ a‘s Il ti and ::35 (Figure 1).
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Topographv in the projeet areas is quite rugged V.ith loea1 relief of up to 100m. I he
project areas are emered Ii nnxed coniferous and decidw)us forest vthieh has been
loeally logued. Ibere are numerous clilTs and ridges.  vhieh uenerallv trend north-south.
with thicker tree emer in the vallms.

Access to the lield areas is generall\ vetx good ia a \\ell-dmeloped stem of secondarv
uravel roads as well as hiking and skiing trails.1 he majorit of the grounds in the Protect
areas are held liv private landmmers V.ith isolated hloeks held under a "kommunar
desiunation as  ),ell as a state-held designation. Pennission to access the rield areas is
required from hoth the loeal kommunes and the Iandm\ Ilers.

2.0 l'ro erts and Ownershi )

At the time of the \\ ork reported herein. the 14arnhIe "properk eonsists of 414 pre-elaims
or -mutings- covering an area of 124.20 km igures 2 and 3) and the Ertelien
- properK consists of 340 pre-claims or "rnutinus- cosering an area of 100.7 sci km
(Eitiure 4). Fhe pre-elaims are registered to StinidmaIm (Nomm ). a  1/4hollv m  ned
suhsidiarv of Faleonhridge Nikkleverk (Nomav)   hich is th\ ned hv Faleonhridge
dmited ((anada). Exploration on the project is earried out under an option and joint

venture agreement hetx een SuIlidmalm and Iflaekstone Ventures Inc. (Canada).
Work programs are earried om b Faleonhridge I dmited on hehalf

3.0 (;eolouical Settino

I rtelien Project

he Frtelien Projeet is 1ocated proxima1 to historic nickel mining areas \‘hich )vere aetive
durinu the mid 1800's to earlv 190fts. Numeroas old nickel workinus and showings are
hosted within ditferentiated matic and ultrarnafic bodies V.hich have intruded compIexl.
fokled sedimentarv and granitic gneisses that were deposited hetween 1700 and 1500 Ma
and suhsequentb. metamorphosed and defonned during the later stages of the ti  ecorenian
Orogenv (1600 1450 \la).

1-hese Mtrusions are dominanth comprised of eoarse-grained. plagioclase-rich
mesoeumulates and orthocumuIates. I Im% er. the intrusive series in its entiretv comprises
lithologies ranging Irom suhordinate ultramalites tineluding mroxenite. pierite and
peridotite) through troctolitie arieties to 01h ine-free uahhros and norites. and oli'. mc-

ter-rogahhn'os Àseeond phase of tnetamorphism wearred during the tiveeonorweuian
Regeneratkm hum,eun 218) and 1180 la, likw,as essentiallv a thennal metamorphism

)vith hinited struetural deformation

Grab samples ha  e returned nickel alues ut up to 1.83"it and nickel tenors ranuing from
1.830o to 3.311'),
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Rainhle Project

The project area is underlain by a geological domain kno \+,n as the Hamble Belt. a 100 x

20 km zone of complexlv folded sedimentary and granitic gneisses along the eastern

eoast of Nora I be Belt was deposited betv een 1700 and 1500 Nla and \\ as

subsequentl  nletanlorphosed and deformed during the later stages of file Sveeofenian

Orogenv (1600 1450 Ma).

NIalie Mtrusions. loeallv ealled hyperites. ere emplaced t/Ver a ranue of ages including.

an earl  phase ol h perites at 1395 1450 Nla. a main phase ol Iwperites bek‘een 1180

and 1250 Nla and a late phase at about 1100 Nla. I hese hyperites are domMantl  
eomprised of coarse-grained. plagioclase-rieh mesoeumulates and orthocumulates:

hm\ e er the intrusk e series in its entirety comprises lithologies ranuinu from subordinate

ultramalites (including p roxenite. pierite and peridotite) throuuh troctolitie varieties to

olivined.ree gahbros and norites. and olk inelerrogabbros. Nickel sulphides are

associated ith a numher ol these maIic intrusions :\seeond phase or inetamorphism

oceurred during the S eeonomegian Regeneration bet een 1200 and 1180 Nla. Ihis as

essentiall\ a thermal metamorphism ith limited structural deformafion.

the ahme ages l'or the Hamhle Belt are ver  poork eonstrained and are ahnost entirelv


Rh Sr ages that should be considered the  oungest possible age. Certainlv. the

in the age bek  cen the main hyperites and the Sveconorv  egian Regeneration

suggests that the radiometrie elock has heen reset on the li perites. It is quite eoneeivable

that the h perites are closer in aue to that of the Voise  s Ba  intrusion 1330 Nla). 1he

siuiilarit in i.ock t \j-)es and the postulated loeation ot southern Norway to the south and

east ol Nain het  wen 1800 Nla and 1100 Nla gi es hirther credence to this speeulation.

Brick  \ ood (1086) states: -the intrusi  e series can be correlated ith comparable. hroadlv

contemporaneous magmatism in b.astern North meriea and Southern Greenlandi I lns

•idespread maginatie acti  it is thought to lia  e been initiated by a phase ot aborted

riffing prior to the ultimatel\ suceessful breakup of the Proteroloie Supereontinent

follm\ ing the S economegian -Grem illiall) )0u2en

4.0 Previnus Work

As nlentioned abme. a number of the matie hodies eontain kno  An aecumulations ol niekel

sulphides. I hese sulphides   •ere mined mainlv in the late 1800s prior to the disemen ol

the ast nickel laterite deposits of Ne‘  Caledonia. Ihis disem ery subsequently eaused a

collapse in the priee of niekel. rendering the brtelien and Banthle deposits uneconomie

exeept for a hrier period during World War I. .fhe deposits that are proximal and relevant to

the 2006 suinmer geopbsical prouram are as follm  s:

1 rtelien  Deposit

At the brtelien deposit proper. a small noritie intrusion hosts a deposit that produeed


400.000 tonnes grading 1.04% Ni. 0.69% Cu. 0.17% Co from 1849 to 1920. Mineralriation
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as mainb masske and breeeia ore that graded between 2 and 4% Ni. The deposit has onlv

been tested h tY o holes dimrt to a vertical depth of to m (only weak mineralimtion at
the eontact (0.78%Ni . 0.671)0 Cu. 14.8°.i.,8 0\ er 1.25 m in 1)1)111: (.35% Ni. 1.99% (u.

7.6" b S over I.fiDm in 1)1)11 2 —hole mav not hay e hit contaet: 1)1)113 essentiallv collared in

basementn. detailed A13121A1(iun (Slingrann suryey condueted over the intrusion

deteeted no anomalies (line spaeing 50 m: stations 12.5 m: eahle lenuth 50 nn. Onlv one

line oF the 1963 survev tlown by the  erossed the deposit but did not deteet anv

anomalies mean terrain elearanee 100 mt. A smallpercussion drilling program (71 samples

in 3 prollles) condueted around the old YYorkings in 1971 Miled to outline a postulated large

ImY grade resouree. The highest  alues obtirmed  ‘ere 0.25" Ni with 3.5° b 5 (2.5' Ni in
100" 5 1. , point grai it surveN iNas eompleted oy er a 2 km x 2 km area eentered on the

host intrusion in 1971 and 1972. Alodeling or the results gave a 2.0 mgal anomalv direeth

over the host intrusion yyith an extension or possible seeond 2.0 mgal anonialv

approximatelY 750 in to the north (not exposed on surfacei. Ihe author also postulates a

deeper buried anomak.

I.angdalen. Skaugs and I skland De iosits

The I.angdalen deposit is the seeond largest mine in the krtelien area. Past produetion yyas


250. 000 tonnes gradMg 2.5 3.5% Ni. It is a dikelike feature that trends roughlv 320"

a near ertieal plunge. Little or no intrusion is exposed. Similarlv. the Skaugs and

I skland deposits are also dike-like and are olw iously rolded with steep vertical plunges.

Prey ons mining has er\ selectivelY remoy ed the sulphides and host intrusions.

Aleikiwr and Stolm Deposits

I he Aleikiier and nearb  Stolti deposits are rairly extensRe workings eonsidering the small

sim ol their exposed host intrusions (largest 150 x 50 in). Produetion grade is reported to

be I .21% Ni. 0.5 -;",, Cu. Hriekv‘ood (1986) postulates "the diseordant hosses Prohabh

represent either protrusions trom a larger single pluton at depth or remnants ol a largely

eroded intrusion-. 13ased on the existing inapping the host norite bodies haYe a tube-like

shape that plunges to the southY‘est at 45. Iminediatek along strike of the east is the

Vissestad. NYstein and I lansas deposits and the ftordam ultramatie hodv lies to the  Yest.
deposit \ orked hetyyeen 1859 and 1884 and again hetween 1915 and 1917. There

are no reeords exploration ing heen completed on the deposit at the N(il' or the

Hergyesenet and there is also no core stored at the I.okken facility irtuallv all holes drilled


in NomaY l.rom at least the earlv 1960s om ard are stored there I.

Vissestad. Nystein and I lansas 1)e iosits

I he Vissestad (6.00)) tonnes produced u 1.28" Ni. 0.531),( Cto and Nystein (31.1~ tonnes

produced u 1.16" Ni. 0.48')0 Cut deposits are only ahout 200 m apart. Thev oecur along

the eastern margM ol a 2 km by 1 km norite bodY, iiid maY have a similar plunge to the

Aleikizer deposit. ith the Aleikjær deposit. there are no reeords of any- recent

exploration haYing heen conducted over the deposits. Brickwood (1986) states "with the

exeeption or the N stein deposits. no details haYe heen published of the extent and strueture

4



of the I3amble area ore bodies at depth and the present study reveals no funher infonnation
on this topic, sinee the mine workings are no longer aceessible.

Sehasen

The Seljasen deposit (grade and produetion unknown. although mining is on the seale of
Meikjær) is hosted in a strongly dinerentiated body (norite —troctolite —pyroxenite) with
dimensions or 2 km x 0.5 km. The ore ione oceurs in pyroxenite at the base of the intrusion.
•Lhere are no records of any exploration having been done on the deposit: however. four
holes totaling 380 m from Nlesel (alternate name for the area) are available at the :Xot: core
library in I.okken.

5



5.0 2006 Summer Ground Geo hysies Prooram

l)uring the period .ffine I 3111to muly 22ni. 2006. a summer prouram consisting of 78.9 line km
of gridding and I I \ I sun e inu. as efl as 2.684m ol NI II I surve ing was carried
ont. A list of lield personnel involved in the program can be found in Appeiklix

( trid Preparation

Six grids and ten geoph sical loops were established by NIcKeown xploration Sen ices and
Scandicraft during the period 81hto Jun 17+11.Grids were established using a real-




time dilferential global positioninu system (D(iPS) as well as a locallv established base
station due to thick tree co‘ers in man \ of the areas. control was used on both the

grids and the geoph) sical loops in order to proNide the location and eleNation tx.
aecurac required dr detailed geophvsical modelhng.

I he grids consisted ot lines spaced at 50m. 100 m or 200m apart ith stations set at 25ni
intenals along cach line and marked bv biodeuradable Ilagging tape. (irid orientations were
deteninned based on the regional geological terrains and van Ibr indk idual grids Nee
Appendix fl. Hagging tape was collected upon completion of the surve\ ing in order to
retuni the sun e area to its original state.

IA I (ieoph sical Sun e inu

I :unontagne ( ieoph  sics I imited carried out 78.9 line km ol surince ITINI sun e ing and
2.684m of borehole [Mi between the dates ol Mune I 3 to mulx 22'd. 2006.
I Ite 1 I kNI crew consisted of two I.amontaune operators and kvo I .amontagne helpers.

Sunex ing was conducted using ten rectangular to square transmitter loops consisting of
narrow gauge copper ire I I .7fimm diametert and ranginu in siie from 475 x 800m to 1300
N 1400nt Figures 5. 6. 7 and X. Data was collected in an indoop- eonliguration on 100-
200m spaced lines at a station interval ot.25m. dhe -indoop- conliguratifin was adopted for
the campaign as the signal to noise ratio is greativ improved compared ith the -out-oll
loop7 configuration in areas \  ith high cultural iffiluences. I.ine spacinu was tightened to
50m as required in areas olanomalons conductivitx

Appendices I) ;ind k consist of detailed interpretation reports by I .amontagne ( ieoph) sics on
the summer 2006 1.1E\I SLIF c inu. Ilie rcports contain a description of the Slirvey logisfics
and methodologx . a Ibil listinu of the t I [NI proffies and the details of the selected -1.k.N1
tuodeltfig, ppendix offilines the geophysical program on the Hamble and Seljasen

Prinects whereas Appendix outlines the ueophysical program on the Frtelien Projects.

be brtelien report also contains a description of the 131ILIP,1 sunev logistics and

niethodologx and a Inll listing of the BI IL"ILM proliles.
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Ciood correlation  ‘as okened bet \wen the results of the Seftasen sune  ami the
2006 DR sun ev. I low,e er. the t I NM survey provided enhaneed depth penetration

and eonduetance diserimination. fhree anomalies were deemed to represent potential drill
targets based on conductanee and \\ ere modeled in-house by A. Watts see Appendix

Nlodeling resulted in the interpretation oF eonductive plates with the follow,ing
distribution based on conduetanee:

1 anomalv between 400-1000 siemens

1 anomalv hetween 150-399 siemens

1 anonlak • 149 siemens

todeled depth to top and or the eenter of the modeled eonductors are t shallffl  
100m.

Results ol the 1-I NM modeling iii be re iew.ed and used to help seleet targets ror drill

testine.

7



Figure 2

Bamble Projeet area —Ramble Kommune Pre-elaims
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Figure 3


Seljasen Projeet area - Arendal & Froland Kommune Pre-elaims
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Figure 4

Ertelien Projeet —Ringerike Kommune Pre-elaims
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Figure 5

I3amble Projeet: Nystein-Meikjacr area —2006 summer liTEM Grids and Loops
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Figure 6


Ramble Projeet: Seljasen area —2006 summer UTEM Grids and Loops
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Figure 7

Ertelien Projeet: Ertclia area —2006 summer /1311ITI,N1 Grid and Loops
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Eigurc 8

Ertclien Project: Langdalen arca —2006 summer tTENI Grid and Loop
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Model 1: Nlavnell Nlodel for Loop 1S, 1,ine 1300N (Neljasen)



_ ?tnt,gi-ent .~3"1 eta,1

J

* ,s 'e••EL: •° C

(?. 

*OQQ, '15 411

,kory

cec
Tly F1

Sr

 

uvecbude

Ltia.

Refa.ercePori

Cse.S.N.

- • • !-:

0.-Ned,on


Drens

Model 2: NI:nwell Model for Loop 1N, I,ine 1700N (tieljasen)



' '49 — •• afl ± = R Q s Q!).tii

AJOZM

Lyo Sce•

S nsIcte 0 serterars

,

.tleseee Fi

tesdnele S nser

C•endren


Drenscn


ececal

scresseTrsaoser.,

•

Deseeest

ra—Cce eedeil

eSen iaes

ttescr
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