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INTRODUCTION

During the period of Nlarch 13th 2C0Nthrough April lOH 2(11Y,a UTE\ I survev
was carried out by 1.amontagne Geophysics Ii mi led personnel tor A/S Sulfidmalrn in
the Extelien rmject area, Norwav (l'igure 11. The location of the various grids on the
propertv are shown in I:1,,ure-; 2 through 7. Areas of interest \vere identitied trom the
results of an airborne survev. The survev was carried out to locate conductors in the
immediate grid areas with Ehe intention of outlining targets for future  vork.

A total et 55.100km et surtace LITN.1 data \vas collected using S transmitter loops
(1,eops 1, 1B, 2„ :3, 5, n, 7, and S). lines Nvere surveved measuring the vertical

component, 1-17. A station spacing of 25m or 50m and a line spacing ot SOm, 1100mor
200m was emploved. l'or all loops the receiver operated in 10-channel mode at a
transmitter frequencv ot 3.251117.

This report documents the liTIP\I survev in terms of logistics, survev parameters
and tield personnel. Appendix A contains the data presented in protile forM. Other
appendices contain:

of Personnel / Production I.og (Appe"dix 13)
an outline of the UTEM H;vstem (Appendix (.")
Note on sources of anomalous (Appendix D)
Note on Iv UTFNI Data (Appendix 1:)
DketKsion of noise issue (Appendix 1')

/!- ; suifidmalm 20(In LiF\I H;urvey 0H2 - Frteliltt l'roRet - Nonvav pg



Ertelien Project
Area

Oslo•

• GEOPHYSICS LTD

GEOPHYSIQUE LTEE

A/S Sulfidrnalm

Ertelien Project, Norway

UTEM Survey Location Map

Figure I

\ S Sultidmalm - 200b LIE\I Survev 0612 - Ertelien Project - Norwav ng 3



g -
LOOP 1B •

4350E
10.400„

10.300k

10.200N

10.100tv

10.000N

9.950N

9.900N
9.850k

9,80"
9.750N

9,700k

9.650N

9.600N

9.SOON

9•400N

SaittjenrpLisen
9.300N

9.200N

9 100N

4350E t'N(

5100E p itiffre(flilt

.1

• 'ilt iid\C1/11LOOP 1

G r

6100E

6100E

GEOPHYSICS LTD

GEOPHYSIQUE LTEE

A/S Sulfidrnalrn

Loop Location Map

Sigdal Grid
11; 2.50 SOO meter.

gure 2
1 : 12,1100

.\ Sultidrualm - 2006 LTEN1 Survey Onl 2 - Ertelien Project - or pg 4



rtilt
LI

'n2skul 	
	 6.659.300

,' 1

	

	 .659.200

" r1"-dha

 .659.000

	 6.659.00

6.658.800

( 1 (

,

r-11:(]

GEOPHYSICS LTD

GEOPHYSIQUE urEE

A/S Sulfidmalm

Loop Location Map

Ertelien Mine Grid
)1111 :1111 100 41111 tihl meter,

Figure 3
I : I0,00(1

\ /S Sultidrualm - 200t, L I \ 1 Survey Ohl2 - Ertelien Project - Nonvay pg 5

lur rik‘
L_J6.659.900

j .659.400
ti t LOOP 2 	

	

6.659.800 	

) 1 1 .1 t" I fl

	

659 700. 


6.659.600  _

	 6 659 750

	 659 700

	 6 659 650

6.659.600

.659.500

6.659.800




6.659.100




Lokasen

559350E
• 6:666:400

560250E

E12

1 '

1 1. k fl

; :I I ". I 6 .6.66 .30 0

6.666.200

(

6.666.100
6.666.050
6.666.000

6.665.900

6.665.600

6.665.500"

6.665.400

6.665.300



6.665.200

6.665.100,1

6.665.000

LOOP 3

g
g

Hist mit n
-•

6.665.800
ti 1
6.665.700

Brur?Ha
••

,'

[ 1  

11`Nt( 1( )f rti ej

$ s'

4.

bi•ki:r1 tie•

Ulleren Grid
150 101) 441 h00 7‘1 meters

1 : I 5,000
Figure 4

I

• GEOPHYSICS LTD•
GEOPHYSIQUE LTEE

A/S Sulfidmalm

Loop Location Map

\ / H Sultidmalm - 2006 liTEN1 Survev 0612 - 1-rtelien Project - orway pg o



2100E

Sa2ter 11

1150E .
naGOE

„ , ILOOP 4
I 1 • • SardtjefnSaSOn

GEOPHYSICS LTD

GEOPHYSIQUE LTEE

\ LT;tu 23sen

LOOP 5

3025E

1450E ,mc ruir,

,

Lo

f-'u tt c:Se n

,g e t

e a

A/S Sulfidrnalm

Loop Location Map

Langedalen Grid
11.1 44111 N41 ILE0 rneter,

1 20,000
Figure 5

/ti tiulfidmalm - 2006 L:TF.\ I Survey (tul 2 - krtenen Project - onva pg 7



Nti

555400E 557000E

6676400N

 ••

' I I
I 1

6.676.200

E21
V676.10u;

—6.67r0g-0.

6.676.000

6.675.950
6.675.4-0,0

6.675.800

Loop 7

I
• 6675600N

I ,- I 4 ffl 11) Stoird)ti:Ikin

C •
--hirdhzir

ga

le•
••OID

ød• •

• HrwrI — '1Fair

 •• .......................

-

• • GEOPHYSICS

11. e
Gl•

GEOPHYSIQUE LTEE.

A/S Sulficimalm

Loop Location Map

Storebraten Grid
11111 21111 3.1111 41111 :011 meten

Figu re 6
I : I 0,O00

\ /ISSulficimalm - 20flo L I II\I Survev Co12 - Ertelien Project - \ onvav pg



.14.1111111(.1111111S-1, å

...r I

cc

• ..
......... ..

trir

. .. ..... . . . .. . .. . . l j gr.

C'ti

-.... - -..... --ra-re1gtin : i ..

i

...... ..

.

II
.

4 - )
555600E

./556200E ,..-4
........

i .. •
•••- nristb- .  . e r• a Wa .....  6674650N(1 +,,.(.. r

%

,.. . : ES.
r . ..e. ....ff - ' ars. 4.s. a•..

••

r.i
- 1

d .., 6,674,450
6,674,400

f ei 8 '
— -.._.6,674,350

E2i6;74,360

6,674,200

LOOP 8

n e cif

6674000N

GEOPHYSICS LTD

GEOPHYSIQUE LTEE

A S Sulfidmalm

Loop Location Map

Soknadalen Grid
Ior 20o l011 41111

I 10,000
Figure 7

. \ /SSulfitimalm - 200e 1 .1 \ 1 Survey ne12 - Project - Norwav pg

a

..

.............

—
r-

"" ""

.... 	 ....raempeaane.

..........



SURVEY DESIGN

This ulTm survev is part of a nickel exploration program in the Ertelien Project
area. I lisloricaliv, mining of Ni-bearing massive sulfide deposits has been carried out in
the area. The liTENI survev tvas planned and carried out to outline and allow better
definition of known conductors, to detect/outline new conductors and to detect/outline
deeper features and depth continuations of known features.

The grid and loop lavout tvas designed bv A/S Sulfidmalm/ balconbridge l.td.
personnel to allow efficient coverage of the project area. Loop sit e and locations tvere
selected to provide good coupling vith the expected targets, to enhance. the signal to
noise, and to allotv ellident coverage of the grid area Uhe base trequencv tvas lowered
from the international standard —2hl1/ to 3.25111/ to eliminate the response of manv
"moderate" conductors - these responses tvill have decaved atvav bv Ch I time. Anv
remaining (.111 responses are then considered to be reprL-sentative of conductors of an
appreciablv higher conductivitv.

The survey parameters emploved:

both in-loop and outside-the-loop coverage with 2 receivers
1.70mm diameter (-14 gauge) copper wire wib.; used
variable tansmitter loop site - to fit the area to be covered and the reliet
line spacing of 200m, 100m or 50m inlervals as required
station interval ot 25m or 50m vith detailing at 12m as required.
fix (vertical component measurements)
10-channel data at a trequencv of 12:311 I/
minimum 25h stacking (512 half-cycles) increased \vhere noise levels dictate

In nickel exploration non-decaving Channel .1(Ch]) conductors are indicative of
highlv conductive mineralixation. Anv non-decaving anomalous Ch I features are
therelore of interest. Non-decaving channel LIES.1 anomalies can reflecl:

the presence of owiductive mineralization
the presence ot a magnetic anomalv
poor geometric control - either station location or loop location

These are outlined in more detail in Appendi From an interpretation standpoint
magnetic anomalies and ,,,eometric contml should be considered and evaluated as
mandatorv part f any interpretation. From a field standpoint precise geometric
control should be part of any UlENI survev ‘vhere the target is non-deeaving. Poor
geometric control has the Htential to both'rnask and invent Clii conductors.

l'or this survev (TH data tvas collected bv the client and made available for use in
reducing the UTIj \ 1data. (jPS data tvas collected for all survev points and at intervals
around all transmitter loops. GI'S data colleetion for UTENI reduction should be most
detailed along loop fronts - the most important portion of the loop from a LIF \ 1
reduction perspective. .1be goal along the loop fri,nt - and loop sides/ back - is to
recover the topographie shape of the loop as kvell as the loop/line intersection points.
The Cil'S.data is even more critical \vhen surveving from inside the loop, since all four
loop edges contribute to the measured field.
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SURVEYLOGISTICS

A Lamontagne Geophysics crew mobilized from Kingston/Ottawa to Oslo on
larch 13th. The crew consisted of Stuart Elson (crew chief) John Frost (operator), Tim

Pinkerton (looper) and Kevin Arsenault (looper). The cretv arrived in Oslo on Nlarch
1-1th„md tvere met at the airport bv Doris Fox and Robert lones from Falconbridge
Ltd. The crew drove to the base of operations at a field house near Tvristrand, tvhere
the liTE \ 1equipment had been delivered the previous dav. The follbwing morning,
the crew tinished unpacking the gear and spooled tvire from the factorv spools onto the
Lamontagne spools. In the afternoon, Stuart Elson and John Frost tveni to the first grid
to meet the skidoo supplier and to familiarize themselves with the area. Loop I at the
Sigdal Grid was laid the following dav, March 16th, and surveving began on the 1711.

Fight transmitter loops tvere used during the surface LTEM survev for a total
survev coverage of 55.40(1km. Eigures 2 through 7 show the loop locations and grid
lavini.ts. Access to the lirtelien Pr(iject. area tvas by pick-up truck, and access to the
individual grids \vas by snowmobile. The grid/lbop positions had been established bv
GPS and tvere demarcated bv bamboo tvands or tlagging.

Ilectrical connection to the generator was made through an I.GL isolation-
transforiner and a Variac tvhich was rewired to conform tvith the sockets (standard 2-
pin /side-clip ground ouropean) on the generator. The generator tvas left in the field
during the nights, but the transrnitter tvas brought back to the tield house everv
evening. Iho first generati”- that was purchased for the I crew was unable to run
for more than 5 consecutive hour betore it vouId begin lo dnd shut off. A
second generator  vas purchased, ran for the remainder of the survey tvithout

incident.

In general, surtace siirveving tor all loops tvent well„Ilthough more slowly thall
expeeted. Noise levels proved he high and in along certain geologic

structures, extremelv high. I lighyr noise levels in the vertical component are typical ot
verv resistive areas. Locally, noisv areas indicate some channeling of telluric currents
along features in the verv-restive countrv rock. The noise levels encountered in the
project area are discussed further in Appendix P.

.Also, due to the location ol the project area in the outh of Norway, the grids
were located close to regional power lines. bor most of thogrids the poWer lines tvere
less than —Ikm atvav and in some cases the power lines crossed the grids (see Eigures
and The original loop contigurations tvere designed for an out-ol-loop survey. I.00p

1 at the Higdal Grid was Iaid with this contiguration (see kigure 21. However, the noise
Ievels eneountered were extromely high and production \vas bv high starking
and repeal readings. After davs ot surveving the rontiguration \-vas changed to
an in-loop configuration (I ,00p which improved the signal-to-noise ratio and

increasyd survey production. The in-loop configu ration was then adopted for the
remaining grids vhere possibIe. Atter surveving from I.00p I dt the Sigdal ;rid, the
highest possible pre-whitening level tvas use-d for all the remaining transmitter loops to
further enhance the signarto-noi!-:e.

- 2006 LTENI Survey enI2 - Frtelien Project - ..\:orwav pr, I I



On Nlarch 18th, the internal doek in the transmitter was interrupted after —45
minutes of surveying. It Was unclear tvhat the eause of the interruption tvas, and the
problem was not identified until the data was reduced in the evening. Channels 6 to TO
on portions of Lines 10100N, 9500N and (1400 from Loop i at the Sigdal Crid tvere
affected bv this svnchronizahon problem. The profiles for these lines are presented in
Appendix- A, sinCe these lines were not re-read before the loop configuration tvas
changed.

The litelien project area had powerlineS close to/or crossing the survey grids,
except on the I.angedalen grid. In general, surveving in the area of powerlines required
additional stacking and the protiles in Appendix A are noisv in the vicinity ot the
cultural features. .1he noise is particularlv evident on the earlier channels.- Ch 111-5-
the channel width is too narrow to allow the 5011z powerline transmission to be
adequatelv stacked out (see Appendix 1:1 Note that the powerline i not the source of
all the noise present on the protiles in Appendix A. The verv resistive geological setting
is also a contributor as discussed above and in Appendix F.

The Hgdal Crid and the survey stations 10t'dted on lakes tvere established with
bamboo pickets. For all other survev stations, flagging tape tvas used to demarcate the
stations. The crew retrieved the tlagging tape from all the survev stations along

the portions of the lines that were read. The I.C1. crew also retrieved the flagging hpe
used to demaracate the loop locations tvere possible, and assisted Falconbridge
personnel in retrieving the bamboo pickets tvhen available.

-'1111vev111/;was compll'ted on AP11117th and l'oop 7 at Storebratun and 1."14) 8 dt
Soknadalen were picked-up. The following dav the Cl. crew picked-up Loop e at
I.angedalen, and began packing the 1;4111\1gear ansi transferring the tvire back onto the
factory spools in preparation for demobili/ation. The equipment was transported to
( ;ardemoen Airport on April 1014bv 11alconbridge and I.CT personnel, and 11wcrew
demobilized from Oslo the same dav. .1he crew fletv from Oslo to I.ondon, England
tvhere T. Pinkerton fletv directiv back to Ottawa, Canada and the rellidining crew tvent
on vacation. 1)etails ot the dail  ' production and personnel are included in the
Production 1.og (Appendix 13)along tvith a summarv of production.

[be survev equipment consisted of two LIFNI 3 receivers and one liTI1NI 3
transminer tvell as all necessary accessories, support equipment and Fackup

equipment. Data was reduced on a tield computer (Nlacintosh) and CTENI profiles and
digital data were made available,' emailed to the client's personnel on udaily basis. rhu
weather during the survev \vas good, with the abundance of snow making access on
the grids by snotvmobile, and snowshoeii very easv.
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SURVEY RESULTS

	

The results of the survev are summarized and presented as profiles in
Appendix A. The survev Crids and koop I.ocations are presented in Figures 2 through
5. Overall the data quality is good - though in places it is noisv. Evidence ot conductors
and mor conductive features are evident in the protiles, particularly the proliles near the
old rni ne  vorkings. .Nlagnetic anomalies are also present in many profiles from the
various grids. The affect of magnetic anomalies on the LTEM system are discussed in
Appendix D. Although every effort was taken to shelter the reCeiver coil, minor \vind
noise mav be evident in som-e profiles.

H;urlace profiles are listed by Crid and I.00p number and presented as 3-axis
profiles in the tollowing order:

liz continuous norm Chl reduced (blue separator)
Ilz point normalized Chl reduced (pink separator)

A description of the standard plotting formats used and of the U FEM System is
presented in Appendix C.

Outline of surface profile types

	

Iiz continuous norm Ciii reduced (blue separator)

Continuous normalization is useful for detection of the presence of anomalies at
anv position on a profile. The anomalv shape is distorted bv O-te norundli/dnon
to the local field. As the field gets very big near the wire the continuouslv
normalized Chl tends towards zero.

top axis -Ch5-10
middle axis - Ch2-5
bottom axis - Ch I
bottom axis - topography - no vertical exaggeration

	

point normalized Chl reduced (pink separator)

	

normalization point: Loop 01 all
Loop 0113
Loop 02 al I
Loop 03 all
Loop 05 all

in-loop
off-loop


1,00p 00 ii i
in-loop

off-loop
Loop 07 al I
Loop OS all

Inws -300m out from the loop-tront centre
lines -centre of the loop
lines -centre of the loop
lines -centre of the loop
lines -centre of the loop
lines -centre of the loop
lines -300m out from the loop-front centre
lines -centre of the loop
lines -centre of the loop
lines -300in out from the loop-front centre
lines -centre of the loop
Iines -centre of the loop
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Point normalized data is useful for interpretation purposes. Anomaly shape is
preserved as is the amplitude if the normalization point is local to the anomalv.
The data collected entirelv outside of the loop (I.00p 01), and the outside ot the
loop lines from Toops 05 "and 06, have been point normalized to the tield at a
point —300m out from the centre of the loop front. Noto that this field value is
intermediate and it \V,ISchosen because the survey was performed inside-the-
loop and outside-theloop. Normalizing to an intermediate point allows the
interpretation of responses along the entire line. The amplitude of responses
close to (furtlwr (rom) the loop front vi I be blown up (nm(ed).
All the data collected inside of the loop (Loops MIR,02, 03, 05, 06, 07, N„and the
data collected inside and outside of the loop (I.00ps 05 and 06), have been
normalized to a point al the centre of the loop. This field value is the smallest
field value inside the loop and is a standard tield value used for plotting, \vhen
surveving from inside the loop.

Loops 05 and 116have been separated into off-loop and in-loop profiles, in
addition to full profiles, using point normalization field values explained above.
The disadvantage of point normalization is that small errors in location near the
wire and in current tend to appear aslarge errors in Chl. If the loop/station
locations and the current are accurately known then point normalized Ch I (in
the absence of a local conductor) will (end to be continuous approaching the
‘vire - unlike the continuously normalized Cht which, as described above, will
dip to zero.

top axis - Ch5-I0
nUddle axis - Ch2-3
bottom axis - Chl
bottom axis - topography - no vertical exaggeration

Discussion of the Results

The protiles presented in Appendix A have been corrected for errors in loop
position and station/coil position. These corrections were performed to account tor the
near wire geometric effects seen in some of the pnitiles. Ilie corrections were
perfonned onlv on the easting and northing coordinates and did not include any
elevation corn:ctions. Therefore, some elevation orrors mav be present iTi[lle

protileS. The Ioop position corrections involved adjustments of less than 5m to account
for errors between the (;ft - ; stations and the final wire position. The station / coil
position corrections involved adjustments of less than 2m to account for errors between
the Gft-; stations and the coil positions. Ilie station/ctiil p(y:ition corrections werv
restricted to stations  vithin lOOm of the loop wire so any magnetic features present in
the data set would not be enhanced or diminished lav these corrections. Geometric
errors mav s011be present in the profiles, particularfv the profiles from lines running
parallel and within 201)111ot the loop edges.

The Ertelion Project area is verv resistive, and the noise levels proved to be high
and in places, along cortain geologic ;:tructures, extremelv high. Higher noise levels in
the vertical component are typical of verv resistive areas: Locally noky areas can
indicate some channeling of telluric currents along features in the verv - resistive country
rock. Further discussion of the noise levels encountered in the project area is presented

- 20(16 LI N\I Survey Vh12 - Frtelien Project - \erway pg 1.1



in Appendix F.

The off-loop data from Loop at the Sigdal Grid is noisv-to-verv-noisv once the
distance to the loop front exceeds 200-300m. The in-loop contiguration (I.Oop 0113)and
higher pre-whitening level enhanced the received signal, therebv reducing stacking
times. .lhe in-loop configurations used for the remaining grids improved the data
qualitv and surveving time, however, in places near powerlines the data is still noisv.

On March -ISththe transmitter clock waS interrupted which resulted in the days
data being eollected with the clocks not synchronized. Channels 6 to 10 \vere affected
on I.ine 101OONfrom stations 4350k to 47751line Y.IonN from stations to 4700k
and Line 9500N from stations 4350E to 45nov. and 4700k to 5050E. These profiles are
presented in Appendix A \vith different plotting scales.

The operators noticed that the noise levels from the powerlines varied Irom dav
to day„ls \vell as, varving during the dav. This \vas quite evident on Line 4350N froM
I.00p OSat the Soknadalen Grid. The firSt I00m of this line \vas read on Thursdav, April
hih and the renlaining 475m \vas read on Fridav, April 7th. Station 5725F along I.ine
435ON \vas read on both davs with the April 7(h data being unable to repeat the April
data after a doubling in stacking time and repeat readings being taken. The difference
in noise levels from April bth to the ith is evident in the profiles.

CONCLUSIONS AND RECOMMENDATIONS

The results of the survev are summarized and presented as UTENI protiles in
Appendix A. The final Grid ahd loop I.ocations are presented in Figures 2 Ihrough 7.
Overall the data qualitv is good - though in places it is noisv. The area surveved is verv
resistive, and cultural noise \vas present on inanv of the grids. This contributed to the
elevated noise levels seen in the profiles, and is discussee'll further in Appondix k.

The protiles presented 111Appendix have been reduced with the grids
corrected as well as possible using available information. The location of all survev
points and loop locations \vere collected using system. The accuracv ol the

svstem was quite high, however small errors still remain in loop locations and
station/coil locations. In addition, the grid corrections did not include elevation
corrections and some elevation errors mav remain in the data.

In terms ot logistics the survev ran quite smoothlv. The Falconbridge l.td.
emplovees were extremelv belptul and their hard work was greativ appreciated.
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Presentation

The results of the survey are summarized and presented as UTEM profiles in Appendix
A. The final Grids and Loop Locations are presentecl in Figures 2. Overall the data qualitv is
good - though in places it is noisy. Evidence of conductors andlor conductive features are
evident in the profiles, partieularly the profiles near the old mine workings. A description of
the standard plotting formats used and of the UTEM System is presented in Appendix C.

The profiles are listed bv Grid and Loop number and presented as 3-axis profiles in the orden
Hz continuous norm Chl reduced (blue separator)
Hz point normalized Chl reduced (pink separator)

Outline of surface rofile t es

Hz continuous norm Chl reduced (blue separator)
Continuous normalization is useful for detection of the presence anomalies at any
position on a profile. The anomaly shape is distorted bv the normalization to the local
field. As the field gets very big near the wire the continuously normalized Chl tends
towards zero.

top axis - Ch5-10
middle axis - Ch2-5
bottom axis - Chl
bottom axis - topography - no vertical exaggeration

Hz point normalized Chl reduced

normalization point: Loop 01 all lines

Loop 1B all lines

Loop 02 all lines

Loop 03 all lines

Loop 05 all lines


in-loop lines

offloop lines


Loop 06 all lines

in-loop lines


off-loop lines

Loop 07 all lines

Loop 08 all lines

(pink separator)

—300mout from the loop-front centre

—centreof the loop

—centreof the loop

—centreof the loop

—centreof the loop

—centreof the loop


—300mout from the loop-front centre

—centreof the loop

—centreof the loop


—300mout frorn the loop-front centre

—centreof the loop

—centreof the loop

Point normalized data is useful for interpretation purposes. Anornaly shape is
preserved as is the amplitude if the normalization point is local to the anomalv.
The data collected entirely outside of the loop (Loop 01), and the outside of the loop
lines from Loops 05 and 06, have been point normalized to the field at a point —300m
out from the centre of the loop front. Note that this field value is intermediate and it
was chosen because the survey was performed inside-the-loop and outside-the-loop.
Normalizing to an intermediate point allows the interpretation of responses along the
entire line. The amplitude of responses close to (further from) the loop front will be
blown up (muted).
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All the data collected inside of the loop (Loops 01B, 02, 03, 05, Oh, 07, OS), and the data
collected inside and outside of the loop (Loops 05 and 05) have been norrnalized to a
point at the centre of the loop. This field value is the smallest field value inside the loop
and is a standard field value used for plotting, tvhen surveving from inside the loop.
Loops 05 and 06 have been separated into off-loop and in-loop profiles, in addition to
full profiles, using point normalization field values explained above.
The disadvantage of point normalization is that small errors in location near the tvire
and in current tend to appear as large errors in Chl. lf the loop/station locations and
the current are accurately knotvn then point norrnalized Chl (in the absence of a local
conductor) tvill tend to be continuous approaching the wire - unlike the continuouslv
normalized Chl tvhich, as described above, will dip to zero.

top axis - Ch5-10
middle axis - Ch2-5
bottorn axis - Chl
bottom axis - topography - no vertical exaggeration
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List of Data Collected and Plotted

Ertelien Project 2006 Grids
Surface coverage - @3.251 Hertz

Line coverage




Loop 01 Line 9400N 4350E - 5050E 700m
Sigdal Iine 9500N 4350E - 4500E 150m




4700E - 5050E 350m




Line 9600N 4350E - 5050E 700m




Line 9650N 4350E - 5050E 700m




line 9700N 435011- 505011 700m




Line 9750N 4350E - 5050E 700m




11ne 9800N 4350E - 5050E 700m




Line 9850N 4350E - 5050E 700m




11ne 9900N 43501;- 5050E 700m




11ne 1010ON 4350E - 5050E 700m




Sigdal Grid Loop 01 'fotal 6800m

Loop 01B Line 9650N 4575E - 5075E 500m
Sigdal Line 9700N 4575E - 5075E 500m




I ne 97501\1 4575E - 5075E 500m




Line 9800N 4575E - 5075E 500rn




Line 9850N 4575E - 5075E 500m




Line 9900N 4575E - 5075E 500m




I.ine 9950N 457511- 5050E 475m




Sigdal GridLoop 0113Total 3475111

Loop 02 line 8900N 7850E - 8200E 350m
Ertelien Mine line 9000N 78501:- 8425E 575m




Line 9100N 78501;- 8425E 575m




line 9200N 78501:- 8425E 575n-i




line 9300N 7850E - 8450E 600m




Line 9400N 8100E - 8450E 350m




Line 9500N 7925E - 8450E 525m




line 9600N 7475E - 7800E 325m




7900E - 8400E 500m




I,ine 9650N 795011- 8450E 500m




Line 9700N 7475E - 7825E 400m




8000E - 8450E 450m




Line 9750N 8000E - 8450E 450m




Line 980ON 7475E - 7825E 400m




8000E - 8450E 450m




Line 9900N 7450E - 8450E 1000m




Ertelien Mine Loop 02 Total 8025m
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List of Data Collected and Plotted

Ertelien Project 2006 Grids
Surface coverage - @3.251 Flertz

Line coverage




Loop 03 Line 5000N 9450k - 10200E 750m
Ulleren Line 5100N 9450E - 10200E 750m




Line 5200N 9450E - 10200E 750m




Line 5300N 9450E - 10200E 750m




Line 5400N 9450E - 10200E 750m




Line 5500N 9450E - 10225E 775m




Line 5600N 94501: - 10200E 750m




Line 5700N 9450E - 10200E 750m




Line 5SOON 9450E - 10200E 750m




Line 5900N 9450E - 10225E 775m




Line 6000N 94501: - 10225E 775m




Line 6050N 94501: - 10225E 775m




Line 6100N 9450E - 10225E 775in




Line 6200N 9450E - 10225E 775rn




Line 6300N 9450E - 10200E 750m




lilleren Loop 03 Total 11400m

1,OOp 05 Line 4600N 15001: - 2150E 650m
Langedalen Line 4700N 1475I• - 2175E 700rn




Line 4750N 16501 - 2100E 450m




Line 4800N 14751' - 2175E 700m




Line 4900N 1475E - 2175E 700m




Line 5000N I500E - 2175E 675m




Line 5100N 147311- 2175E 700m




Line 5200N 1475E - 2175E 700m




2225I - 2800E 575m




Line 5250N 1475E - 2175E 700m




Line 5300N 1450E - 2175E 725m




7950E - 7800E 550m




Line 5400N 1475E - 2175E 700m




7 275E - 2800E. 575m




Line 5500N 1500E - 2175E 675m




Langedalen I,00p 05 Total 9775m
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List of Data Collected and Plotted

Ertelien Project 2006 Grids
Surface coverage - @)3.251 Hertz

Line coverage




Loop 06 Line 3600N 277 5E - 3075E 800m
Langedalen Line 3700N 1650E - 2150E 500m 


Line 3SOON 1475E - 217517, 700m




2225E - 3025E 800m




Line 3900N 1650E - 2150E 500m




Line 4000N 147511- 2175F 700m




2250E - 3025E 775rn




Line 410ON 1500E - 2150E 650m




2250E - 2900E 650m




Line 4200N 1500E - 2150E 650m




225011- 2750E




Line 4300N 1475E - 2150E 657O5Onml




2250E - 2575E 375m




Line 4400N 147511- 2175E 700m




Line 4500N 1500E - 2150E 650m




Langedalen Loop 06 Total 9575m

Loop 07 line 5ti00N 5425E - 5925E 500m
Storebraten Line 5900N 5425E - 5950E 525m




Line 595ON 5425E - 5950E




Line 6000N 5450E - 5950E
5Es(025nn)




Line 6050 \ 5425E - 5975E 550m




1,ine blOON 5425E - 5950E 575m




Line 6200N 5425E - 5950E 525m




Storebraten Loop 07 Total 3650m

Loop 08 Line 4200N 5625E - 6175E 5
Soknadalen Line 4300N 5625E - 617.5E

55:5(())Inn-t

Line 4350N 5625E - 6200E 575m
Line 4400N 5650E - 6150E 500m
Line 4450N 5650E - 6175E



575m

	

Soknadalen Loop 0`; Total 2700m

Ertelien 2006 Total 55.400km
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Sigdal Grid

Loop 01

Hz

@3.251Hz frequency

continuousnorm


Chl reduced

Loop 01 Line 9400N 4350E- 5050E 700m 1:5000
Sigdal Line 9500N 4350E- 4500E 150m 1:5000




4700E- 5050E 350m




Line 9600N 4350E- 5050E 700m 1:5000




Line 9650N 4350E- 5050E 700m 1:5000




Line 9700N 4350E- 5050E 700m 1:5000




Line 9750N 4350E- 5050E 700m 1:5000




Line 9800N 4350E- 5050E 700m 1:5000




Line 9850N 4350E- 5050E 700m 1:5000




Line 9900N 4350E- 5050E 700m 1:5000




Line 10100N 4350E- 5050E 700m 1:5000




Sigdal Grid Loop 01 Total 6800m




Loop01- continuous norm
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Line: 9400N Contin. Norm at depth of 0 m For: AIS Sulfidmalm
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Reduced 2656

0612 Plolled 12 6 6
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Loop: 01 Secondary, (Chn - Chl)/11-Ipi

Line: 9800N Contin. Norm at depth of 0 m
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UTEM Survey at: Sigdal Grid
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Contin. Norm at depth of 0 m

Base Freq. 3.251 Hz

UTEM Survey at: Sigdal Grid
For: A/S Sulfidmalm

å CEOPHYSICS LTD
GEOPHYSIQUE LIEI

Surveyed 21/3/6
Reduced 9/6/6
Plotled ' 12/6/6



1101 0110 11•1 1001 0111 ONO MIM Ille ele

	

1 1 1 I l flil r J J ,J I •

	

ar ) r\.) cln

r

 cn
cko
4=Ln

111:II I 11111

01
3 Os->

cn o
<IJ1ro

0

0

cn

I I I I I I I I I

Loop: 01

Line: 9900N

Compt: Hz

(111) A013





Secondary, (Chn - Chl)/iHpi

Contin. Norm at depth of 0 m

Base Freq. 3.251 Hz
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Sigdal Grid

Loop 01B

Hz

@3.251Hz frequency

continuous norm


Chl reduced

Loop 0113 Line 9650N 4575E - 5075E 500m 1:5000
Sigdal Line 9700N 4575E - 5075E 500m 1:5000




Line 9750N 4575E - 5075E 500m 1:5000




Line 9SOON 4575E - 5075E 500m 1:5000




Line 9850N 4575E - 5075E 500m 1:5000




Line 9900N 4575E - 5075E 500m 1:5000




Line 9950N 4575E - 5050E 475m 1:5000




Sigdal GridLoop 01B Total 3475m




Loop 01B- continuous norm
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Loop:01B Secondary, (Chn - Ch 1)/fHpi UTEM Survey at: Sigdal Grid
: Line: 9650N Contin. Norm at depth of 0 m, For: A/S Sulfidmalm
Compt: Hz Base Freq. 3.251 Hz Å Å
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Loop: 01B Secondary, (Chn - Ch1)/iNpl ' UTEM Survey at: Sigdal Grid
Line: 9950N Contin. Norm at depth of 0 rn For: A/S Sulfidmalm
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Ertelien Mine Grid

Loop 02
Hz


@3.251Hz frequency

continuous norm


Chl reduced

Loop 02 Line 8900N 7850E - 8200E 350m 1:7500
Ertelien Mine Line 9000N 7850E - 8425E 575m 1:7500




Linc 9100N 7850E - 8425E 575m 1:7500




Line 9200N 7850E - 8425E 575m 1:7500




Line 9300N 7850E - 8450E 600m 1:7500




Line 9400N 8100E - 8450E 350m 1:7500




Line 950ON 7925E - 8450E 525rn 1:7500




Line 9600N 7475E - 7800E 325m 1:7500




7900E - 8400E 500m




Line 9650N 7950E - 8450E 500m 1:7500




Line 9700N 7425E - 7825E 400m 1:7500




8000E - 8450E 450m




Line 9750N 8000E - 8450E 450m 1:7500




Line 9800N 7425E - 7825E 400m 1:7500




8000E - 8450E 450m




Line 9900N 7450E - 8450E 1000m 1:7500




Ertelien Mine Loop 02 Total 8025m




Loop02- continuous norm



01

c12

300

k
8
30008

3006L

AL't,
01


,o

Loop: 02

Line: 8900N


Compt: Hz

Secondary, (Chn - Ch1)/Ifdp! UTEM Survey at: Ertelien Mine Grid

Contin. Norm at depth of 0 m For: A/S Sulfidrnairn
surveYed

eduRced
P otted




GEOPIDSICS L I D
Base Freq. 3.251 Hz GI OPIDSIQLEIIIL

Job

0612

28/a629 5 6
156 6



MIN 	 w Ne. ege INK

CO


OD

I\


ni

00


— 0

a ul 0 0
ar4 en

3 3E>

m

I I I I I I i I J JI I

	

0 0

	

0"9
0

01


C*3

I I I I I

Ni

01

(111)'AaI9

Loop: 02 Secondary, (Chn - Chl)/iHpi UTEM Survey at: Ertelien Mine Grid

Line: 9000N Contin. Norm at depth of 0 m For: A/S Sulfidmalm
Compt: Hz Base Freq. 3.251 Hz å Å

GEOPIINSICS job
GEOPI1NSIQUE LTEE 0612

Sur3eyed 283 6 '

Red.22ed •29 5 6 ,

Plotted 13 6 6 ,



effit INEN iffir mie imp 	 fl MIE HIS MIN

,sc)

300178

3
00£8

30038300

1-8

30008

3006L

y

0 0

(w) •Aaia

Loop: 02 'Secondary, (Chn - Chl)/Hpi UTEM Survey at: Ertelien Mine Grid
Line: 9100N Contm. Norm at depth of Om For: A/S Sulfidmalm
Compt: Hz Base Freq. 3.251 Hz

GEOPI INSIC S I ID
GEOPFil SIQUE L 1EIE

ob Suni6yed 29 3 6
fleduced 29 5 6

0612 Plotled 13.616



Mie e Mer aso

1 F- I

r D

cn

a1-9-

;

cn

300178

300£8

30038

300

L
830008

3006L

0-1

'

(w) nai3

Loop: 02 Secondary, (Chn - Chl)/Hpi UTEM Survey at: Ertelien Mine Grid

Line: 9200N Contin. Norm at depth of 0 m For: A/S Sulfidmalm
Compt: Hz Base Freq. 3.251 Hz • GEOPI 11 SICS D

GEOPI INSIQUE L I 1:1

job Sur.eyed 20.3 6 !
Reduced 29 5:6

0612 Ploved : 13 6/6



1511/ MIN 11~ s a a lea S100111 MIN

cri

o
3

0
.0

o-

I
(w) •Aela

O-QP
300178

300£8

30039

300

830008

3006L.

1
Loop: 02 Secondary, (Chn - Chl)/illpi . UTEM Survey at: Ertelien Mine Grid
Line: 9300N Contin. Norrn at depth of 0 m For: A/S Sulfidmalm
Compt: Hz Base Freq. 3.251 Hz • • CLOPHYSI( S L1 I) Job surveyed 29'3

.

61

i GEOPIINSIQUE LTEE 0612 fR'jc-(2159 13269656 ,
__ --



IONI MIL gelel 111. 11.0 8.11 11.1

I
Loop: 02 Secondary, (Chn - chl)/IH pI UTEM Survey at: Ertelien Mine Grid

:Line: 9400N Contin. Norm at depth of 0 m For: A/S Sulfidmalm
Compt: Hz 1BaseFreq. 3.251 Hz • e

11111

ro

cz)

3

17
I I 1

._••.

	

I I

	

0 Cri
0

....o

o-

(w) A03

(71

300b8300E8

300383001-8

— r

GFOPIDSICS I I D Job• Reduced 29'516
GEOPHYSIQUE I.TEE 0612 Plotled 13 6.6

Surveyed : 291316



mon mir fl low Iffie eles 11•0

Cln

0„LD

rn

CO

CO1

I
(111)"AoIa

6-1

tiNt.
.1"

(:n
o o o o
3

I I

Loop: 02 .Secondary, (Chn - Chl)/iHpI UTEM Survey at: Ertelien Mine Grid
Line: 9500N 1Contin. Norm at depth of 0 m For: A/S Sulfidmalm

	

GEopms1(s1 ) Job Sun,eyed 29 3 6Compt: Hz Base Freq. 3.251 Hz • e Å
1-1

Peduced 29 5 6GEOPIINSIQUELTEE 0612



ain NON ale 101, 11.11

01&)•-29600E

7700E

7800E7900E8000E

8100E8200E83007E5m

,

4S
CY1_, 01

	

0 0 tt 00
I 3 .0 .-

	

0-
I .

0 0 


; 


0 ,
ET1

,
00 —

,y. >,./ >/ CO
..,+ ::/: ), 0 ,

I4,,:.). en 0

fr>, 0 fT1

0---

1

o

I I I
(71

01 0

0 0
ap-E1M

CY)

> tr>
r

(111) -A0I3

Loop: 02 Secondary, (Chn - Ch1)/Hpi , UTEM Survey at: Ertelien Mine Grid
Line: 9600N Contin. Norm at depth of 0 m For: A/S Sulfidmalrn

GEOPPINSICSLTD jobCompt: Hz :Base Freq. 3.251 Hz • •
GLOPIDISIQUE 0612

Surveyed 2913(6
Pgsfiped : :9/3:6
PIoned 13 6/6



mon fl fl ner elot

,, •

cin

0-1

I I I I I _I

.8 1I` P

8000E8100E

8200E

8300E

8400E

.16 


ld ----5(...: -II. c,--9,e...).

y: t>

CC/

7 c6"

rO

Crl

O1-3

CO

	

_, te.

 ;/-
0


C0

	

- 0 w - >


M

0)

o

	

O i Y-7:

	

IT1 i ik

	

• 00 I lo,

	

— A---.1 i Ui

	

i C.Ji 0 0

1

I

(w) .A0I3

tR,

Ok>

' [oop 02
Secondary, (Chn Ch1)/]Hpi UTEM Survey at: Ertelien Mine Grid

Line: 9650N Contin. Norm at depth of 0 rn For: A/S Sulfidmalm 	
'Compt: Hz Base Freq. 3.251 Hz s Å

GEOPMSICS LTD Job
CMPHYSIQUF 1111E 0612

Surveyed 273

Reduced : 29 5 6
Ploned . 13/616



ell—fluessmonam—alleflaillSMINSMISS

a
0-1 Ge
o 0 4 0 0

o- 0----

	

i I j
I /IIII 1 ; 	 I I i I

(w) 'AOS

	

:Loop: 02 :Secondary, (Chn - Chl)/IHr* UTEM Survey at: Edelien Mine Grid
Line: 9700N :Contin. Norm at depth of 0 m; For: A/S Sulfidmairn
Compt: Hz Base Freq. 3.251 Hz 111 GEOPII1SICS LTD Job•

GWPIINSIQUE L I LE 0612

Sun:e.66.1 : 2936
Reduced : 26 5,6
PlotIed 1366 '

-

9gabE

7600E7700E

7800E7900E8000E8100E

8200E8300E

O1--) "82
c_n

iff

7500E7600E7700E

7800E7900E8000E8100E

8200E8300E

8400E
01

o
03--;



(1.1) 'AOR

Loop: 02 ,Secondary, (Chn - UTEM Survey at: Ertelien Mine Grid

Line: 9750N ' Contin. Norm at depth of 0 m For: A/S Sulfidmalm
cliorms1(s 11) Job Fte'd%Pdri 22?85366Compt: Hz Base Freq. 3.251 Hz GEOPIINSIQUI" L I EE 0612 P:ced 1365

3
,0

0 0

ioc)

Cki

1_1.1111

Ul

8000E

8100E

8200E

8300E8400E



ISS-1  8111 MOMIN

cri

3
1 .

(w) ABia

6-1
o o
0-

(31


,o

... ' : . .
300b8300E8

30038300

8300083006L

3008/.30OLL

3009L3009L

r i
1Loop: 02 'Secondary, (Chn - Chl)dl-lpi iUTEM Survey at: Ertelien Mine Grid
'Line: 9800N Contin. Norm at depth of 0 rn For: NS Sulfidmalm

GEOPMSILSLID S.A cyccl 28 36Job
Peduced 23"“3

i Compt: Hz Base Freq. 3251 Hz • e Å

0612 Pic,:ted 136 6



ele INN 1011 orm iffik iffie 11.

: I 1
N)

Cil
ci9

: ,

0


.cil

0

a:1)

Clifi

0

03

nti

0
frl
-  1
03
0
0
rrl

CO
0 --
0
ni
03
0
0
0

CY

Loop: 02 Secondary, (Chn - Chl)/11-1p1 UTEM Survey at: Ertelien Mine Grid
Line: 9900N Contin. Norm at depth of 0 m For: A/S Sulfidmalm
Compt: Hz 'Base Freq. 3.251 Hz • i å GrOPIINSICS I TD job

GEOP111SIQUE LTEE, I 0612

2uRtyed 25 3
lieduced : 29.8.6
Plotled : 13616



1
1
1
1
I
I
1
1
1
1
1
1
I
I
1
I
I
I
1

Ulleren Grid

Loop 03

Hz

@3.251Hz frequency

continuousnorm


Chl reduced

Loop 03 Line 5000N 9450E - 10200E 750m 1:5500
Ulleren Line 5100N 9450E - 10200E 750m 1:5500




Line 5200N 9450E - 10200E 750m 1:5500




Line 5300N 9450E - 10200E 750m 1:5500




Line 5400N 9450E - 10200E 750m 1:5500




Line 5500N 9450E - 10225E 775m 1:5500




Line 5600N 9450E - 10200E 750m 1:5500




Line 5700N 9450E - 10200E 750m 1:5500




Line 5800N 9450E - 10200E 750m 1:5500




Line 5900N 9450E - 10225E 775m 1:5500




Line 6000N 9450E - 10225E 775m 1:5500




Line 6050N 9450E - 10225E 775m 1:5500




Line 6100N 9450E - 10225E 775m 1:5500




Line 6200N 9450E - 10225E 775m 1:5500
9450E - 10200E




Line 6300N 750m 1:5500




Ulleren Loop 03 Total 11400m




Loop03- continuousnorm



11110111110111111.1•  ........—~9.10101~1~1111111111111111111111111101011111

Ni W
Cn cn

- -

r11

-,1

3 I 6-2
en
?)->

cri

[ I [

[Loop: 03 [Secondary, (Chn - chl)/!HpI UTEM Survey at: Ulleren Grid

Line: 5000N Contin. Norm at depth of 0 m For: A/S Sulfidmalm

Compt: Hz .Base Freq. 3.251 Hz Å i
GEOPM SICSID
CEOPIINSIQUE LITE

Job S3Reyed 27 3 6
Reduccd 29 5 6

0612 Picited 13.6 6



11111111111110 111011~1111111  11111.11.111011111  11111011—•1001-11110-11111111

T I I flLU

Ni

0-c2

\r
i CO

CO

0

0
m

CO

0

0

300L6

30096

vi o

ti I I I. I I

(Ik) AOI3

I I

0 o

Loop: 03 Secondary, (Chn - Ch1)/(Hpi I UTEM Survey at: Ulleren Grid

• Lhie: 5100N Contin. Norm at depth of 0 m, For: A/S Sulfidmalm
GEOPII1S1( S I I I) Job

Htduced 23 5 6Compt: Hz Base Freq. 3
I

.251 Hz • 9 •
GEOPI ll SIQUE I. I EE 0 612 Ploncl 13 6 5

,



1111111~=11—



leign




1 I 1




i ITj 1 [ 1





CJ1




Co°





O-52




CT)






0






CD






00






0


fri







CD







(.0







-

fri









01 0







3





II LI I [




I




[





(w) .A013




ani onli_1111111101110111111111111111111111110110111111111111111

I l 1

o r.)

	

cp cojj

o cn
16-9-

1111.1

I

Loop: 03

Line: 5200N


Compt: Hz

Secondary, (Chn - Ch1)/CHpl

Contin. Norm at depth of 0 m

Base Freq. 3.251 Hz

UTEM Survey at: Ulleren Grid
For: NS Sulfidmalm

GEOPI lYSICS LTD
GEOPHYSIQUE LTEE

job


0612

Surveyedd:47/536/6

i'leAucede: i /6'



Job Swveyed : 27/3'6
Ped2cei 29.5 6

0612 p:o:ted 1366

Loop: 03 Secondary, (Chn - Chl)/[HpI UTEM Survey at: Ulleren Grid
Line: 5300N Contin. Norm at depth of 0 rni For: A/S Sulfidmalm

GEOPIINSICS  COMpt:Hz Base Freq. 3.251 Hz L I I)
(:FONINSIQUE I I LII

(0

0)

(T1

(31

;3•5?,

22ø'

o
ni

I
(w )

A013
I

 



leleanniln MISONIensalfle

ND
I ---1
i CD 0

	

3 .-
1 i i 1 I 1 I I I I I

( U-1) "Aai3

Loop: 03 Secondary. (Chn - Ch1)/1-ipi UTEM Survey at: Ulleren Grid

Line: 5400N Contin. Norm at depth of 0 m, For: A/S Sulfidrnalm
Compt: Hz Base Freq. 3.251 Hz Å Å

GEOPE-INSICS 1.1 I)

GEOPMSIQUE II l Ei

jo b SL.rveyed 27 3 6
Peticed 29 5 6 '

0612 Pio6ed : 13 65 !



1•111 fl 10111 fl geo aeo m aigi wie fl fl fl 101111fl 1111111111101fl 111011

I li I iF i1 I

CT1

1.)

m [

--4
Cri 0

3 0-
)

	

I I

I\3

Ul

03-

II[I
(w) ADIR

I I__ I I I I _I I 1_ I

Loop: 03 Secondary, (Chn - Ch1)/Hel UTEM Survey at: Ulleren Grid

,Line: 5500N Contin. Norm at depth of 0 m, For: A/S Sulfidrnalm
GEOPEINSICS LTD Sun eyed 27,3 6

Reduced 29 5 6Compt: Hz Base Freq. 3.251 Hz å , Å

GE OPIINSIQUE I I Fl
Job

0612 Plened 13 6 6



111111111011111111111111111•Ne eiffiggi ginumia 11111111110111011011111111111110111M11011111101

Loop: 03 Secondary, (Chn - Chl)/ikipjFUTEM Survey at: Ulleren Grid
! Line: 5600N Contin. Norm at depth of 0 m For: NS Sulfidmalm
1Compt: Hz Base Freq. 3.251 Hz Å À

GLOPHYSICS L II)
GEOPHYSIQUE1:1LE

c?-

IT If

rcD0n

0

CD

N)
FC)

Ul 0 0 01

3 o-

(er) -A019

Suiveyed 27/3/6
Reduced : 29/5/6
Plotted : 13/6/60612

Job



For: A/S Sulfidmalm
å

Contin. Norm at depth of 0 m

Base Freq. 3.251 Hz GEOPHYSICS LID Job Surveyed : 26/3/6
Reduced 29/5/6

GEOPI YSIQUE LiliLi 0612 Plotled : 13/616

111111111011111111111111110ossion11101111111110111111101111111101011111011111111111

Loop: 03

Line: 5700N

Compt: Hz

\
CT1 CD
3

(Lll) A013
1_1

o cn

m 1

0 rC)
cn

300001.

30066

30086

fl

CD

Secondary, (Chn - chl)/lHpI UTEM Survey at: Ulleren Grid



11110 11111 fl fl 1111100IND 1.11— 01011111110 fl fl 011111 111111111111101 111101111111111IBM

r 1

01
0

CO
M

o

CD

CO
o

(D

o

fri

/

!

.
(w) 'Aa13


.

(

 

!

r.)
C.TI
3
i

0-
(1

o

°T r)
C71

lit
O5-.)

Loop: 03 Secondary, (Chn - UTEM Survey at: Ulleren Grid
Line: 5800N Contin. Norm at depth of 0 m For: A/S Sulfidmalm

: GEOPMSICS LED job
: Compt: Hz Base Freq. 3.251 Hz GEOPMSIQUE I.TEE 0612

IJ rveyed
Reduced
PloIted

26/36
29 5 6

3 6 6



InOMMOMIIM

I
r

o)
o Cri I I

Loop: 03 Secondary, (Chn - Chl)/IH p 'UTEM Survey at: Ulleren Grid
Line: 5900N Contin. Norm at depth of 0 rn, For: A/S Sulfidmalm
Compt: Hz Base Freq. 3.251 Hz Å Å GEOPHNSICS LID Job StiNeycd 26,13 6

EOPHYSIQUE I frE 0612
Reduced 29/5'6
Piucti d 13 6/6

1 I

ro
01
Os--)

300?01.

3001.01.



fl NIN 01•01 101101 1.111 01011 1111111110111011.1 1111. fl 11100111•10 11•1110INI 111101111NIO 1111.

I I

CCO

I I I I

0-1

I

c?›9

1 I

o

c t,

1.)

ar
6s-r)

rn

ni

0

(w) .A0I3

00,

0 -1

0

0 -
0
0

rrl

300301-

3001.01.

Loop: 03 Secondary, (Chn -

Line: 6000N Contin. Norm at depth of 0 m

ICompt: Hz Base Freq. 3.251 Hz

UTEM Survey at: Ulleren Grid
For: NS Sulfidmalm

GEOPHYSICS 1.1D Job
GEOPI IYSIQUE LUEL 0612 •å Surveyed : 26/3,6 !

Reduced 2915/6 I
Plolled: 13/6/6



IMMIIISIO-0100  000 noille1111~1011011111111101111S11111111

-0

m

(LU) !AG IB

II-I IIIII I III I 1 I r
r..), K)
_01 o
3

o ul
.0

o-

300k01.

300001.


ro

! m

3 o6-
0 Ul

Loop: 03 Secondary, (Chn - Ch1)/Hpi ' UTEM Survey at: Ulleren Grid
Line: 6050N Contm. Norm at depth of o m For: A/S Sulfidmalm

GEOPHYSICS LTD Job SurveyCompt: Hz Base Freq. 3.251 Hz • •
GEOPHYSIQUE L duedITE 0612 fleceadd 2Z36'6

i'lott



0110001100IONOMOOM

0

0

3001.01-

300001.

03
0

0




o

IN
- -4

,' 0-1(.) 

—
o 0


0---

r:.)

Cri

o
m I

(1-1) A°13

Loop: 03 Secondary, (Chn - Chl)/IHpI UTEM Survey at: Ulleren Grid
Lifle: 6100N Contin. Norm at depth of 0 rn For: A/S Sulfidmalm

 uivcyed : 26;36,
Compt: Hz •Base Freq. 3.251 Hz

GEOPIRSICS 1:1-1) Job
GEOPIRSIQUE I,TEE



lieduced : 29,576
Plotted : 3i6/60612 1



IINOffil=1111111111  ffieum meme iffill=10•111011110110001011  111ffil

co

ni

CO

6 .1

FT1

Co


0

CD
CO
0
0
fl

0

0

0

FT1

0

0

0

ro

mt

i

N
01 01

0 - -
0

(.0

0

0

<D

co

0

ni

0

65-3 0
0

1 F

—s I

0 o r\.)
•c"

Loop: 03

Line: 6200N

;Compt: Hz

Secondary, (Chn - Ch1)/IHpl

Contin. Norm at depth of 0 (11

Base Freq. 3.251 Hz

UTEM Survey at: Ulleren Grid
For: A/S Sulfidmalm 


GEOPHYSICS LTD
GEOPHYSIQUE LFITE

Job Surveyed : 25/316
Roducod 29/5/6

0612 Ploited : 13/6/6



IffileMffin n WOOM

 1.r,i_
cri 0 N)

r

.i.
I

dt
1

I

CTI

cy)

4

fr

1

f\.) •
0-1 0,0

o"-

0-1

?r9-

3001-01-

300001-

01

(w) •Aela

Loop: 03 Secondary, (Chn - Chl)/Hpi UTEM Survey at: Ulleren Grid
Line: 6300N Contin. Norm at depth of 0 rn! For: A/S Sulfidmalm
Compt: Hz Base Freq. 3.251 Hz GEOPI SIC 5 I_I D

GEOPM SIQUE 111:1:

Surveyed 25.3.6
Reduci,d 2915 . 6

0612 Plotled : 13 6/6_

Job



Langedalen Grid

Loop 05:Full Profiles

Hz

@3.251Hz frequency

continuous norm


Cht reduced

Loop 05 Line 4600N 1500E - 2150E 650m 1:5000
Langedalen line 4700N 1475E - 2175E 700m 1:5000




Line 4750N 1650E - 2100E 450m 1:5000




Line 4800N 1475E - 2175E 700m 1:5000




Line 4900N 1475E - 2175E 700m 1:5000




Line 5000N 150011- 2175E 675m 1:5000




Line 5100N 1475E - 2175E 700m 1:5000




Line 5200N 1475E - 2175E 700m 1:10000




2275E - 780011 575m




Line 5250N 147511- 2175E 700m 1:5000




Line 5300N 1450E - 2175E 725m 1:10000




2250E - 2800E 550m




Line 5400N 147511- 2175E 700m 1:10000




2225E - 2800E 575m




Line 5500N 1500E - 2175E 675m 1:5000




Langedalen Loop 05 Total 9775m




Loop 05 - continuous norm



UNIN KIME SiMIZ in• INE

0
oc--)

ro

Frl

ro

C1J1

C20
rrB

0

) A013

Loop: 05 Secondary, (Chn - Chl)/IHpI UTEM Survey at: Langedalen Grid

Line: 4600N Contin. Norm at depth of 0 m For: A/S Sulfidmalm

Compt: Hz Base Freq. 3.251 Hz
GEOPInS1( S 1 11)
CFOPIINSIQUE I ni

b SLsicycd : 31:3 61'
Fir,-iuced 29.5 b'

0612 Ptt:c ri 13



riss e rws a e lffir w INNIP fet 01111 LIEM

1
Loop: 05 'Secondary, (Chn - Chl)/IHpI UTEM Survey at: Langedalen Grid

Line: 4700N Contin Norm at depth of 0 rn For: A/S Sulfidmalm
i GEOPI 11SICS LTD Job Surveyed 31f3R3

Corript: Hz Base Freq. 3.251 Hz Å
I

• i 

GEOPIlYSIQUE L 11:13 0612 PRIuoillI%Cded:132'69%65i6

(w) Aan

o 0-1
,o

 

0 0
3

• m

CO

fl

1
ro

o
o cri

CO

0

0

—filr'



-4_n

cp-
rfl

CO

0-1

cz)
3

Loop: 05
Line: 4750N

Compt: Hz

(w)

}\

'
. nas

Secondary,

Contin. Norm

Base Freq.

els INID alw

CO

m


NJ

r\.)

en
-09 2

3

(Chn -

at depth of 0 m

3.251 Hz

UTEM
For:

0 NJ

(110

,o
o - o

Survey at: Langedalen Grid
A/S Sulfidmalm

GEOPI ITSICS
GEOPHYSIQUE LTEE

Job

0612 Ploted 1366

ci
0

ro
(.J1

,o



INS 0100 Mill s s1.011 aeffil felb leell Ilee en.

IND
0
0
0

ND

3

I ruel

1

.euf
i

t(
I i

.•&
t I

1- 1z
i
s io‹

±
_. 41

N.) 01
CTI—
"--9o m

,

Loop: 05 Secondary, (Chn - Chl)/illpi i UTEM Survey at: Langedalen Grid

Line: 4800N Contin. Norm at depth of 0 m For: A/S Sulfidmalm

	

Giopinsi(s L JOb
COMpt: Hz Base Freq. 3.251 Hz i • • å I

(.1 01111SIQUE 1:D11 E.
I1 0612 Plolled 1366 '



mon iffit sen gole NOR

I

N)
CD

r
0
0 i
M ;

o

o
o o o

(w) -A0I3

'

R)
(51

?:19-

I I. I I I I1

ta :

Loop: 05 iSecondary, (Chn - Chl)/INpi UTEM Survey at: Langedalen Grid

Line: 4900N Contin. Norm at depth of 0 rn For: A/S Sulfidmalm
CEOPIDSICS LTD ,Jobcerid

COMpt: Hz Base Freq. 3 251 Hz å
GEOPIDSIQUE L I 0612 .fgec•-:.3-1::;;;;"3--h



see wer fue see Nom

01

rO
cn

coc))

‘it cyl
rO

ni

ni

0

0
ni

...)

o
\I

ul
o
o o

	

3 il..

	

i I . . I . I . .

(w) .AS13

0 01

I

Secondary, (Chn - Chl)/iHpj UTEM Survey at: Langedalen Grid

For: A/S Sulfidmalm

•

Loop: 05

Line: 5000N Contin. Norm at depth of 0 rn

Compt: Hz Base Freq. 3.251 Hz OPIINSICS I I D

GI.01111SIQUE I ITE

Job 3 6
Reductuf 9 5 6

0612 P;etted 1366 !



01,
QN)
Cal

rris9-

I I ,

CJ1


cf-3

Loop: 05 iSecondary, (Chn - Ch1)/1Hpl UTEM Survey at: Langedalen Grid

Line: 5100N Contin. Norm at depth of 0 m For: NS Sulfidmalm
Cornpt: Hz Base Freq. 3.251 Hz å 111 • LTI) job S:;,-.eyed 3036

GEOPII1SIQUE LI FL 0612

I I I

I))

o
i3O-1
I 0

	

o i o o0

	

. I 1 I -i . . I 1 I

(W) A013



IND SIN 2•8 lan 8.1

o
3 0

rC)

0-1
6-12

r)
o 0-1

'0-`2
1

• . . ! : . I
(w) "A013

,511

Loop: 05 Secondary, (Chn - Ch1)/11-1pi UTEM Survey at: Langedalen Grid
Line: 5200N1Contio. Norm at depth of 0 m, For: A/S Sulfidmalm
Compt: Hz •Base Freq. 3.251 Hz Å Å

OPIINSI( S I I I) Job
GEOPIINSIQUE I TEE 0612 PIL:+cd 13 6 6



aul nom mol

AW.:3? CO
/* -

0 1
rn

CO

ni

Ni M
CT1
-69

1111

Ni

NTE

—\
I

\

en

I ! ! I
(w) "Ael3

Loop: 05 Secondary, (Chn - Ch1)/HpI UTEM Survey at: Langedalen Grid
Line: 5250N Contin. Norm at depth of 0 m For: A/S Sulfidmalm

GEOPIINSIC L Job SL\e',ed 31 3
Compt: Hz Base Freq. 3.251 Hz • s

GEOPM SIQUE LTEE 0612 ,'-31132.2•••6.



oun offil fl non fl one mou fl ale

I I

N.)
0-1 0

—tfl o 0 0 01
cyko o-- O-9-

O--- -6,9
CP _ .4




N.)

CJ-1

OEP G")
0
0
fl

00

ru

r.)


fl





CO


fri

N)


frl






NJ

fl





Ni


fri






NJ
-ts




ttr




o

ru




\





0




:





Ni




:





\.)
0)






fl




9).<





fl






N.)





Cri





01







ONIE-)




(w) .^a13




I I







Loop: 05 Secondary, (Chn - Chl)/HpI UTEM Survey at: Langedalen Grid






Line: 5300N Contin.Norm at depth of 0 m For: NS Sulfidmalm






GEOP111 SICS LTD
Compt: Hz Base Freq. 3.251 Hz GEOPMSIQUE LTIE

Job
0612 P:s , c1 13 6:6






110111•11111101.011•111111111011110—MI-11S —111111111•111~-01111-11•11101111

r.)

r1)
0 Cri

o
6--

(w) •Aula




Loop: 05 Secondary, (Chn - Chl)/iHpi UTEM Survey at: Langedalen Grid




Line: 5400N Contin. Norm at depth of 0 m For A/S Sulfidmalm




Compt: Hz Base Freq. 3.251 Hz GEOPERSICS ITD
(11 01111)SIQUE 1.1L1:

Job

0612 prted



IND Min MenS Une UND INE ann 0110

Ul
ir o

ii, in
n.) o

m

,« —
cn

s o
i o

rn

ru

co


ni

0

NJ '

0
.6•9-

cn
o

rn

(w). A013

3 o-

rn

Ni

Loop: 05

Line: 5500N

Compt: Hz

Secondary, (Chn Chl)/HpI UTEM Survey at: Langedalen Grid

Contin. Norm at depth of 0 rn

Base Freq. 3.251 Hz

For: A/S Sulfidmalm
• • GEOPIINSI(S 1.11)

GEOPHYSIQUE LillE
Job

0612 p!otted



1

1
1

1
1

1
1
1

1

Langedalen Grid

Loop 05: In-loop Profiles

Hz

@3.251Hz frequency

continuous norm


Chl reduced

In-1,00p 05 Line 4600N 1500E - 2150E 650m 1:5000
I,angedalen Line 4700N 1475E - 2175E 700m 1:5000




Line 4750N 1650E - 2100E 450m 1:5000




Line 4800N 1475E - 2175E 700m 1:5000




Line 4900N 1475E - 2175E 700m 1:5000




Line 5000N 1500E - 2175E 675m 1:5000




Line 5100N 1475E - 2175E 700m 1:5000




Line 5200N 1475E - 2175E 700m 1:5000




Line 5250N 1475E - 2175E 700m 1:5000




Line 5300N 1450E - 2175E 725m 1:5000




Line 5400N 1475E - 2175E 700m 1:5000




Line 550ON 1500E - 2175E 675rn 1:5000

Langedalen In-Loop 05 Total 8075m

Loop 05 - continuous norm



-11111011111111-101111111111111111101a fl fl fl 01111111111111111111101111111111111111111111111111111•1

(.0
0 -

Ni

o -

lik rn
Ni

C101
CO
M3

I I 1 I
(W) 'Aaia

01

3
1 I I ' '

R.)
•

co

I ! 1__!

'

6-2 6-9

Loop: 05 ;Secondary, (Chn - Ch1)11- 1p1

Line: 4600N Contin. Norm at depth of 0 m

Compt: Hz Base Freq. 3.251 Hz

UTEM Survey at: Langedalen Grid
For: A/S Sulfidmalm

C.1011111SICS 1.1D

Gl'OPIINSIQUE 1 11T
_

o b Surveyed 31.3 6
Reduced 29 5.6

0612 r• yed 1366



ININNIII1111111•11111111111•111M110111111111111111•11  1111111111111111111111•11011111111111111 1011111~

cr.
_s I EF)1

SJ- IN)
rrv

IIII I I I
N.1

,o

I I I I I I I I I

	

o I)
01


11I IIi IJL II1
N.)

01
O2

fm

Op

0

0

_

(w) ABIE

(C>


0

N)

3

Loop: 05 Secondary, (Chn - Chl)/1Hpi UTEM Survey at: Langedalen Grid

Line: 4700N Contin. Norm at depth of 0 rn; For: A/S Sulfidmalm
Compt: Hz Base Freq. 3.251 Hz • eÅ GEopinsics LTD Job Sur\ cycd 31,3 6

Reduced ?9,5 6clIOPIIYSIQUE ITEE 0612 Plotted 1316/6



allIO1•11.111111111011/1•111111111111111111111111111111111111111111111111111011111111111111111111111•1111•1111~111110

I I I I ": I I I

I\/
CJ1

0
o

C9-
rn

r\,)

N)

C11

(11) A013

Loop: 05 Secondary, (Chn - Ch1)11-IpI UTEM Survey at: Langedalen Grid
Line: 4750N Contin. Norm at depth of 0 For: A/S Sulfidmalm
Compt: Hz _Base Freq. 3.251 Hz • GEOPIIYSICS I I D

GEOPHYSIQUE LTEE
Job

0612 f6.313ed 1366



11•1 11101 SUMS 1100 n 1•111 NID INS ern

I

0

"69

r .)
0•1

("se-

-

Ni

0

0

,o

(11) .A3(3

Loop: 05 Secondary, (Chn - Chl)/iHpI UTEM Survey at: Langedalen Grid

Line: 4800N Contin. Norm at depth of 0 rn For: A/S Sulfidmalm

Compt Hz Base Freq. 3.251 Hz
GLOPIINSICS L 11)
GI OPIINSIQUT LI11

Job
0612 vioned 1366



e eme fl see nanoflflfl flnInIE

... 1

Oi

,•3-9

0
o

o en
rn°

b°

AGI3

Loop 05 Secondary, (Chn Chl)/11-1pi UTEM Survey at: Langedalen Grid
Line: 4900N Contin. Norm at depth of 0 rn For: A/S Sulfidmalm 	

\\t e(2S
CoMpt. Hz Base Freq. 3

1
.251 Hz • • D Job

Reduced 29'5 6 !
u I I I



0612 P!o!ted : 1;66;6 I

o 6



alele 0•1110111111111=11111111111111111111-01111100111001001110=011110•1110

0

0

r\.)
CT1

01


t*D

0
:ts<

li

(w) A98
[ I I I 


I"1/4)

CJI

(3-c2

Loop: 05 Secondary, (Chn - Chl)/Hpi !UTEM Survey at: Langedalen Grid
Line: 5000N Contin. Norm at depth of 0 m For: NS Sulfidmalm

SI( S I [I) job
Compt: Hz Base Freq. 3.251 Hz

GEOPIEN

 GEOPHYSIQUE I I EE 0612

3036
17ed.iced 29 5 6
Pint:ucl 13 6 6



1=I effil eme Nol low uno

cn
o --cn

0 o
CTI,
0  3

Cln

rTVI

C7>


111

-- 0

CO

10
1 0 o

3

(11-1) A013 


0

-  

oi
0

0

Loop: 05 Secondary, (Chn Ch1)/IH pi UTEM Survey at: Langedalen Grid

Line: 5100N Contin. Norm at depth of 0 m For: A/S Sulfidmalm
1Compt: Hz .Base Freq. 3.251 Hz

GEOPIINSI(S FI) Job Surveyed 30/3/6

GEOPIlYSIQUE LIEE 0612 Pgic.F
29'5 Irini:

/6



1100 sie fl fl fl a fl iffie fl we mit Non as fl

(\.) 01
01
o m

r\.)
)-?

0

\ \ CO

2.4.2

co
-

ro


m

0 ci
,0 0
0 0

(w) •AGIR

Loop: 05 Secondary, (Chn - Ch1)/Hpi UTEM Survey at: Langedalen Grid

Line: 5200N Contin. Norm at depth of 0 rn : For: A/S Sulfidmalm
1  Compt:Hz Base Freq. 3.251 Hz Å e Å GEopinsicslin Job

GEOPI 11 SIQUE L I l'E 0612
Surveyed : 30/3/6
Ileduced : 2,616
Pluded : 12/6/6



ise wei wen mia sie on n e

4i

t\t,c

(1-1).A313

	

I I I I _ 1 I IF I I 1-1 I I

	

01 I NJ
CZN.)


rT6-9-

1 Ti 1

en
7

O
(.? rn

CT)

0


(.0

i I I

	

o rC)
0-1
,0

Loop: 05 Secondary, (Chn - Chl)/111pi UTEM Survey at: Langedalen Grid
Line: 5250N Contin. Norm at depth of 0 rn: For: A/S Sulfidmalm

i e'COmpt: Hz Base Freq. 3.251 Hz , Å GNOPII1SI ( S LI I) Job
GEOPIIVSIQUE lil NE 0612I

Surveyeel : 31/3/6
Ioduced : 216,6
P:::.cted l at . 6



111111111111•11111111111111111   

11E-11 1-1-111—

cn


11-111111:

o
iccPa

cn

01

—
0
rn —

II


;II
i,

N3
0

a< 0
0

ro

I 1 1

0 01

Llf.1 I 1 11 I J 1.I I

(w) .nal3

cn,
cr\.)

Q.n
r93-9,

_s
0

- m

ro

3

Secondary, (Chn - Chl)/11-1pi UTEM Survey at: Langedalen Grid

Contin. Norm at depth of 0 rn For: A/S  Sulfidmalm
GEOPHYSICS cip job Suntyed : 31/3/6

Reducod : 216/6
GEOPHYSIQUE LTEE 0612 Plolted : 13/6/6

Loop: 05

1Line: 5300N

Compt: Hz Base Freq. 3.251 Hz



IN•1011111-01.111.101111nIffiei 011111•111101011•111•=111=11111•1111110

I I I

0-1

o

o
3

(m) AGI3

Esd. r`)
coL.2,

tim

Loop: 05

Line: 5400N

Cornpt: Hz

,Secondary, (Chn - Chl)/IH p I UTEM Survey at: Langedalen Grid
Contin. Norm at depth of 0 m, For: A/S  Sulfidmalm

i  BaseFreq. 3.251 Hz , .. GEOPHYSICS LID JOb Surveyed: 31 /3161 i GEOPIIYSIQUE LITI 0612 i%cittede(1.;W/66



000 ffienei101111110•111MIMIIMMIn

4 \

M
en
.6.2„

1

0

,o

CT1

0 0

3 0-

on)

,Loop: 05

Line: 5500N


Compt: Hz

Secondary, (Chn - Chl)/lHpi

Contin. Norm at depth of 0 m

Base Freq. 3.251 Hz

UTEM Survey at: Langedalen Grid
For: A/S Sulfidmalm

job

0612 P:oled 13 6

• • GLOPInSICS L D
CEOPHYSIQUE LTEE



Langedalen Grid

Loop 05: Off-loop Profiles

Hz

@3.251Hz frequency

continuous norm


Chl reduced

00-Loop 05 Line 5200N 2225E- 7800E 575m 1:5000
1.angedalen Line 5300N 2250E- 2800E 550m 1:5000

Line 5400N 2225E- 2800E 575m 1:5000

Langedalen Ott-Loop 05 Total 1700m

Loop05- continuous norm



 CY1
0
0 0 o 01

3 ,o

— g a eeans Wees~~1~Mill—a

Loop: 05

Line: 5200N


Compt: Hz

(w) - naia

Secondary, (Chn Chl)/iHp!

Contin. Norm at depth of 0 rn

Base Freq. 3.251 Hz

UTEM Survey at: Langedalen Grid
For: NS Sulfidmalm

• GEOPHYSICS 1,11)
GEOPHYSIQUELTET

job


0612




Suiveyed : 30/3/6

=iLeccf i32/66/66

0-1
o



fl
rO

Ul
a;(2

rO
co

pie loffii meni g11101e s aft

1

Loop: 05

Line: 5300N

Compt: Hz

(11) AOR

Secondary, (Chn - Ch1)/111pi

Contin. Norm at depth of 0 rn

Base Freq. 3.251 Hz

UTEM Survey at: Langedalen Grid
For: A/S Sulfidmalm

GFOPIIYSICS ILD• •
G PHEOYSIQUE

Job

0612

Sun eyed
ReJuced
Rot,ed :

30.3 6
:16 6



ISND 11101 fl;1.11 INEE' MIS

Ni


0

N)

01
o
3

(w) •A013

0-1

o o o cn en

'f\,441
i 1114\ I- III I IIIIIIIII IIIIIII_11

i.
1\3

01

0

0

Ni

0

0

Ni
0•


0
ni

r\.)


0

R.)

0
ni

Loop: 05

Line: 5400N

Seconclary, (Chn - Chl)/IHpi UTEM Survey at: Langedalen Grid
Contin. Norm at depth of 0 rn! For: A/S Sulfidmalm

Compt: Hz Base Freq. 3.251 Hz
(I OPIllSICS I 11)

GEOPHY SIQUE 111-E

job Suntyed . 30 :16
ReCL:cel

0612 P:o,:ed 13 6:6



Langedalen Grid

Loop 06: Full Profiles

Hz

@3.251Hz frequency

continuous norm


Chl recluced

Loop 06 Line 3600N 2225E - 3025E 800m 1:6000
Langedalen Line 3700N 1650E - 2150E 500m 1:6000




Line 3800N 1475E - 2175E 700m 1:11000




2225E - 3075E 800m




Line 3900N 1650E - 2150E 500m 1:6000




Line 4000N 1475E - 2175E 700m 1:11000




2250E - 3025E 775m




Line 410ON 150011- 2150E 650m 1:11000




2250E - 2900E 650m




Line 4200N 1500E - 2150E 650m 1:11000




2250E - 2750E 500m




Line 4300N 1475E - 2150E 675m 1:11000




2250E - 2575E 325m




Line 4400N 1475E - 2175E 700m 1:6000




Line 4500N 1500E - 2150E 650m 1:6000




Langedalen Loop 06 Total 9575m




Loop 06 continuous norm



ill• øoa ano s fl fl — FIEfl. Nel NEN INta

3Q2860

3006?

30083

300L?

3009?

30093

30017Z

300,K3_

n.) 0

8006?

30083

300LZ

30093

3009?

300t7Z

2002?

C)
o
o 0

o
v.

(w) Apla

Loop: 06 Secondary, (Chn - Chl)/11-1pI

Line: 3600N Contin. Norm at depth of 0 m

Compt: Hz Base Freq. 3.251 Hz

UTEM Survey at: Langedalen Grid
For: A/S Sulfidmalm

G I:OPI 11SICS
cl-ol'IllsI(2131. I I

J b

0612




RSeud'ul=ceedd
Plotted

22'9751,66
131616



ine ant sla wiL

I

1




0 o




3




t

(ILI) "Aal3




i:beW

3000?

30061.

(so

300

3000?

30061.

! Loop: 06 Secondary, (Chn - Chl)/Hpi UTEM Survey at: Langedalen Grid
Line: 3700N Contin. Norm at depth of 0 m I For: A/S Sulfidmalm  
Compt: Hz Base Freq. 3.251 Hz

, Å GEOPIDSICS LFD Job
i
i

GEOPHYSIQUE LTEE 0612. I/ 

,

Surveyed : 4/4/6
Reduced : 29/516
Plotted 13/616



mon asommeassemaa min sis ser

Ot9

. I

11.0 .AOIR

Ni

Vi

Loop: 06 Secondary, (Chn - Chl )/1Hpl UTEM Survey at: Langedalen Grid




Line: 3800N Contin. Norm at depth of 0 rn For: A/S Sulfidmalm




Compt: Hz Base Freq. 3.251 Hz • • GTOPHYSICS LID job




GEOPIIYSIQUE LTEE 0612 Plolted



maanas Son let ING

Loop: 06 Secondary, (Chn - Chl)/iHpi UTEM Survey at: Langedalen Grid

Line: 3900N Contin. Norm at depth of 0 m For: A/S Sulfidmalm
Compt: Hz Base Freq. 3.251 Hz

GEOPM SICS LID
GEOPHYSIQUE 1.1 FL

job Surveyed 41.1,6
Reduced 39 5 6

0612 15ceed 1366

c;9

03
0 - -

(w) -nal3



111111 Pan 111111.fl S EIN fl

ND

Ni

0)

I I 1 _ I _

0-14 AG13

01
ol r:.)
o o o 01

i I i I I I / I 1 I I I i 1 I I

Loop: 06 Secondary, (Chn - Chl)/Hpj





UTEM Survey at: Langedalen Grid
Line: 4000N Contin. Norm at depth of 0 m For: A/S Sulfidmalm





Compt: Hz Base Freq. 3.251 Hz Å Å GEOPHYSICS LTD J ob





GEOPHYSIQUE [1FF 0612 Plolted 15'6/6



flflflfl flaaflfl11•11 NINIF INE 1011

O-52Os-> IT

0-1

cn

o 0-1
0- o-

/
_

(11.) 'AOla

1 i
•Loop: 06 Secondary, (Chn - Ch1)/11-1pi UTEM Survey at: Langedalen Grid
' Line: 4 100N Confin. Norm at depth of 0 m! For: A/S Sulfidmalm

GEOPHNSICS ITI) Job
Compt: Hz Base Freq. 3.251 Hz . i Å

GEOPMSIQUE I. I Il: 0612 Plotted 1366



0612 d 1366GEOP1INSIQUE 1.11+

Loop: 06

Line: 4200N

Compt: Hz

Secondary, (Chn - Chl)/iHpi

Contin. Norm at depth of 0 m

Base Freq. 3.251 Hz

UTEM Survey at: Langedalen Grid
For: A/S Sulfidmalm

• •

..

(1.11) •A013

GLOPI 1N S 1,11) Job

—



mon alaa e n a fl a alw 1101 1001 fl

Loop: 06 •Secondary, (Chn Ch1)/1Hpi UTEM Survey at: Langedalen Grid
Line: 4300N Contin. Norm at depth of 0 m For: A/S Sulfidmalm
COMpt: Hz Base Freq. 3.251 Hz (EOPMSICS I II) Job

oplINSIQUE I. I Fl1 0612 1366;

Ni

rn

0"--9

ri
ui

39 --93

ro

(w) •Aala



91. fl Mel 801 Men

I 1

N.)

cri

cso

30091-

30091.

3001-3

30003

3006

l

.4S

cis

crl

Loop: 06 Secondary, (Chn - Chl)/HpI ' UTEM Survey at: Langedalen Grid
Line: 4400N Contin. Norm at depth of 0 mi For: A/S Sulfidmalm
Cornpt: Hz ,Base Freq. 3 251 Hz Å Å (1101'111.51CSI. ID job

GEOPI11SIQUE I I LE 0612
Sun,eyed
Heduced
f7cite d

3
29

136

.1,16
5 6
6



Ine Sel 81. ele Inn IND Ine Sel IND

01
0 r
0.
M\)

01

I I




(lt r)
01

0

0


fl

03
:11

3,a-La

2000?

30061-

3001.3

3000?

30061.

1 1

(w) AGIR

Loop: 06 Secondary, (Chn - Chl)/11-1pi UTEM Survey at: Langedalen Grid
Line: 4500N Contin. Norm at depth of 0 m For: A/S Sulfidmalm

GEOPHNSICS L I I) Job Sur  eyed .1316Compt: Hz Base Freq. 3.251 Hz • i Å

GEONINSIQUE, III I.0612 FI,,:ured 29 516 i
l'ed 136 6 I pic



ULTOUsnonuguco-90doori




wszsg1110190doo-l-uIuolupa2uej




000:-LLu099HOSIZ-J001NOOStaug




0009:1.IllOOLaSZLZ-i9L171NOOVtaug




0009:IulY9H091Z--L1(1L11NO0C17°ug




000Ç1I1-u09930SIZ-11009INOOZtaug




000(,::ILu09.9309IZ-;:1009INO0117aug




000:::IWOOZISLI-{,-i9LVIN00017Oug




000:1u10093091:-110991NO06£aug




0009:1tuOOL3SLIZ-IISZVINO08£aug




000:Lu10093091%-H0991NOOLEauguolepa,9uuj
000L-:L1-u00S3<;Z0E:-3.<;ZZZNOO9Caug90dootul

paanpaa149

uuouSCIOCILI9UOD

Xxionbauzi4iszT@


ZH

sapjamdocq-uj:90dool

pp9uatepa&wri



Ine 1.11 fint fl Ino GN1 Ine INS fl fl fl ta. UND 111.1 111.

 •å GEOPI I YSICS I . I) Job SUIvCyed ' 4/4/6
• Reduced : 2/6/6

GEOPI 11/SIQUE ITEE 0612 Plotted 131616

(.0

Loop: 06

Line: 3700N

Compt: Hz

Secondary, (Chn - Chl)/IHpi

Contin. Norm at depth of 0 m

Base Freq. 3.251 Hz

UTEM Survey at: Langedalen Grid
For: NS Sulfidmalm



ole fl fl len Mis gol

I -P-1 I
Cn,
C:4
Qn

Ni
Cn 0

69-




INS

cn
o
o
M

I.

ITI

CO

fT1

1\_)

rT1

—I— I

0


O-9-

o

r

1\.)
(11
'6•9,

0:1

ND
cm

0

73s

(J1

I I I

Loop: 06

Line: 3800N

Compt: Hz

Secondary, (Chn - Ch1)/HpI UTEM Survey at: Langedalen Grid
Contin. Norm at depth of 0 m, For: A/S Sulfidmalm
Base Freq. 3.251 Hz Å i GLOPIPISICS I I Job

GEOPI IYSIQUE LTEE



0612
Suiveyed : 361/6
fleduced : 21616
PloIled : 13/6/6



101111111111111•1111111M-1111111101111110101111101114•11011111~11110~0111111.•

4

N3 4.
-P

.Å'CO CS1 __,.
00 0 0 1ITB 3 ,0

o'
1

Loop: 06

Line: 3900N

Compt: Hz

(w) AO13

Secondary, (Chn - Chl)/iHpi

Contin. Norm at depth of 0 m

Base Freq. 3.251 Hz

UTEM Survey at: Langedalen Grid
For A/S Sulfidmalm

Job

0612

Surveyed • 4/4/6
fieduced

136'6

CMPI D'SICS LTD
GEOPFD'SIQUE LTEE

_



1101111 11ffialle-11110  1•11~-111.—ONIS-11•11111•M

(l11
Cl\J

'

I I I I i T I

	

0 1<.)

oo a,--9-

r .)
0 01


cS9- ci2

n)

01

0

ni-

0 —
0
rn

CO

rn


ro

0
ni


ro

Ni M
01

;:r-9

(

I J I

0-10 I AGIR





Loop: 06 Secondary, (Chn - Chl)/Hpi UTEM Survey at: Langedalen Grid




Line: 4000N Contin. Norm at depth of 0 mi For: A/S Sulfidmalm




Compt: Hz Base Freq. 3.251 Hz • S • GEOPHYSICS I. ri) Job Survoyed




GEOPHYSIQUE LTEE 0612 Pgtueccr 3/616



0 I
01
M‘)

Ul

09

CD


rfl

co


g-;

r....)
0
o
o
m

r.)
-c's\.)
cip

ri"§)
[ 1

I I

t

7

I ] ! ! I

I I

i

I
I

I I

ro

4,..
(31

o
3

1 i

1

6-9

o
o--

1._ I.

- ht

,

.:,...!

4

'r

i
,

.

4

1 I Å

4

6-9-
II

o

rv

Ni
en
,0

I

0-1

rv

cri
a,•>

,

Ni

(w) 'Ael3

r 1
Loop: 06 !Secondary, (Chn - Ch1)1Hpi UTEM Survey at: Langedalen Grid
Line: 4100N Contin. Norm at depth of 0 m For: A/S Sulfidmalm
Compt: Hz Base Freq. 3.251 Hz GEOPI fl SICS LTD job SL:rveyed

Pciused
C.1:01'111 -;11()1,?!E1 T FE 0612 T. 3



effie olo • iffie ore fl fl fl aim ine ine fl

ul _s
o

—
II o

'et-i9
Ålf

sa,

u..x
f.zw

2A

o-I

J-> Ott2

.X


I
I

01 

o o .:,-
3 ist)-

(11) 'ADI9
1

Loop: 06 Secondary, (Chn - Ch-1)/IllpI UTEM Survey at: Langedalen Grid
Line: 4200N Contin. Norrn at depth of o nti For:  A/S Sulfidmalm

cLopmsics1.1D Job s d 3 6Compt: Hz Base Freq. 3.251 Hz
GEOPIINSIQUI I II I 0612 p



elle-1011011•=11011111•110111111111111111111011111011110111111111111111111111111111000111111111111111111111111

— ------ 1

i\.)
—0\D ..i cn

Cin
17,37?

O-9

r.) 01

01 ° '
o 0

111

_s

CY)

0

-„4
0

0

fl

CO
0
0
fl

CD

0

0

ro

fl

---

CD

0

0

r .)

0-1

o
3

o

?plE'

0 01
1\)

01

,o

ro

0

0

fl

(w) •Aola

r Loop: 06 Secondary, (Chn - Chl)/  Hp 
Line: 4300N Contin. Norm at depth of 0 m

Cornpt: Hz Base Freq. 3.251 Hz

UTEM Survey at: Langedalen Grid
For: NS Sulfidmalm

CIEOPIllSICS I II) Job J:6
2€ 6

( EOPIINSIQUE I I VI: 0612



11110  0•11~1M11011111111110110001111111011110111101111111101111011110-1111111111111111111111

01, i N
• Ci \.) I01

CY1
ni p,

i I
I


..S.

i

r I I

0

,-,9

I

N
01

..--

Ni

01

001
0-  

ni

U-1

3

ni

0

01

(w) .A019

Loop: 06 Secondary, (Chn - Chl)/INpi UTEM Survey at: Langedalen Grid

Line: 4400N Contin. Norm at depth of 0 rn For: A/S Sulfidmalm
Compt: Hz EBase Freq. 3.251 Hz å GEOPIINSICS I I I) Job

GEOPIINSIQUE I 1 EL 0612



Iffie wie offie ime 11= el•

_.•
01 ,
0 ]I —. I I I I : I I

	

0 I IIV

	

ITN i cn

	

cn o

	

,0 a?-9- .....0
ci--

0-)

0

0
NJ

01

cr)


rn

01

CO
0


<D

Ni

o

CO
rrI3

0 o
3

1. 1,I I
(w) •Aes

0 01iss>

1111  _I

,Loop. 06 Secondary, (Chn - Ch1)/11-1p1: UTEM Survey at: Langedalen Grid
Line: 4500N Contin. Norm at depth of 0 mi For: NS Sulfidmalm
Compt: Hz Base Freq. 3.251 Hz • GEOPIlYSICSLID Job Surdeyed 4 .46 I

Reduced : 26 6GEOPHYSIQUE LIEE 0612 Piceed . 13 6 6 !



1

1
1

1

1
1

1

1
1

Langedalen Grid

Loop 06: Off-loop Profiles

Hz

@3.251Hz frequency

continuous norm


Chl reduced

Off-Loop 06 Line 3800N 2225E - 3025E 800m 1:6000
Langedalen Line 4000N 2250E - 3025E 775m 1:6000

Line 4100N 2250E - 2900E 650m 1:6000
Line 4200N 2250E - 2750E 500rn 1:6000
Line 4300N 2250E - 2575E 325m 1:6000

Langedalen Off-Loop 06 Total 3050m

Loop06- continuous norm



IIMMINNI•1011111ffis wee sel segeffin 001111111111111101111~-1111111111.1111.

3Q9886

30063

30093

300L3

30093

30093

300V3

300%_

_

(U-I) A013

G)

i
o __..

0 I/ i i o 0-1

	

i _s.
0i

 
2

I

t
i

o-
0

1--

30063

30093

300L3

30093

30093

300173

300£3

Loop: 06 Seconciary, (Chn - Chl)/HpI UTEM Survey at: Langedalen Grid
Line: 3600N Contm. Norm at depth of 0 r-n For: A/S Sulfidmalm
Compt: Hz Base Freq. 3.251 Hz GEOPHNSICS I I-)•

GEol'IllSIQUE I Il
Job

f-10:(u.02.1 .
0612 Fo1031 1366



110101•1101NOSaiiienee  awiem

I

cn

± t\.)

E CD

0 //0
ITI

/
/

CO Cfl
GID 0
CO 0 0 1 :

I
!

3 69

(w) •Ao13 


TO
0CM

.0

-P 9-o -

irkr•

dg9/

afx

:73:›

o

- •

Cri
o

o

I

)

ni E

30063

30093

300L3

30093

30093

300b3

300£3

Loop: 06

Line: 3800N

Compt: Hz

Secondary, (Chn - Chl)/iHpi UTEM Survey at: Langedalen Grid
Contin. Norm at depth of 0 m: For: A/S Sulfidmalm
Base Freq. 3.251 Hz • GEOPIIYSICS LID Job Surveyed : 2;4:6

GEOPHYSIQUE II EF 0612 Reduced 716,6
Plotted : 13"6"6



110011111ffiffill— aii1Monai 00. wel11111111011111-1111111111111111111111111111101111111111

aq2ffiE

3006?

30083

-

3-1)/(5E

2400E

2500E

2600E

2700E

1


ro

Cn
Ok)

CO
[K.)

o Ui

?)(-3

I ' !

if I

I .
(w) A313

Loop: 06 Secondary, (Chn - UTEM Survey at: Langedalen Grid




Line: 4000N Contin. Norm at depth of 0 m For: NS Sulfidmalm




Compt: Hz Base Freq.3.251 Hz




kilizi=dd 261166• (EOPHYSICS 1.1l)
Job




GEOPHYSIQUE LTEE 0612 : 1316/6



101111111011 110111flflflflflflflflflfl

Loop: 06

Line: 4100N


Compt: Hz

(w) . nala

Secondary, (Chn - Chl)/[HpI

Contin. Norm at depth of 0 rn

Base Freq. 3.251 Hz

UTEM Survey at: Langedalen Grid
For: A/S Sulfidmalm

GE0PHYSICS Llf)
CMPHYSIQUE L1EE

Job

0612

Surveyed 231/6
Ileduced 2;6.16
130;ted 1366



one alINI11111111111•11111111011•0-110111

11 1 1

IN)

CJI
?,9 g

(w) -A313

Loop: 06 Secondary, (Chn - Chl)/iHpi UTEM Survey at: Langedalen Grid
Line: 4200N Contin. Norm at depth of 0 m For: A/S Sulfidmalm

Job EO,:ver.-(1 2/1/6Reduced
Compt: Hz Base Freq. 3.251 Hz • GEOPHYSIC S I I

GEOPHYSIQUE I.TEE . 2_66
0612 Hotted 13,616

300L3

30O9

3009

30043

o 01
0 0



IS-01•011111.00  0•0— winei fl 1•11111001-11111111  1011111111

I
r
C11

o"

K.)
0-1

c,r)

ty

o
o
o o o ril,3 


o- o`

NJ
01 30093

300173

300£3
's9

Loop: 06

Line: 4300N

Compt: Hz

Secondary, (Chn - Chl)IiHpi UTEM Survey at: Langedalen Grid
Contin. Norm at depth of 0 m For: NS Sulfidmalm
Base Freq. 3.251 Hz • e GEOPID SICS LTD

CEOPID SIQUE LTEE
job

0612




Surveyed : 21.1/6
11educed : 2/616
HoIted_ : 13/6:6



Storebraten Grid

Loop 07

Hz
@3.251Hz frequency

continuous norm


Chl reduced

Loop 07 Line 580ON 5425E - 5995E 500m 1:4000
Storebraten I.ine 5900N 5425E - 5950E 525m 1:4000




Line 5950N 5425E - 5950E 525m 1:4000




Line 6000N 5450E - 5950E 500m 1:4000




I ine 6050N 5425E - 5975E 550m 1:4000




Line 6100N 5425E - 5950E 525m 1:4000




Line 6200N 5425E - 5950E 525m 1:4000




Storebraten I.00p 07 Total 3650m




Loop 07 - continuous norm



ene----00-01M

ro
01

t.,4»


v,)r}

,

7‘3,•,t

OfiP

01
0-1

0

01

0


rri

4.57

cn
cccri

cf0

I I

I

I I

1
I

1
I I I I

';N)

i Cri

?o

I
, 3

I

cno 01

I

o

c:n

• 0
o

(w) •A013

Loop: 07 Secondary, (Chn - Chl)/Hpi UTEM Survey at: Storebraten Grid
Line: 5800N Contin. Norm at depth of 0 m For: A/S Sulfidmalm
Compt: Hz Base Freq. 3.251 Hz LOPI fl SICS ITD


oPIINSIDUE I
: 2.6

061 2
wed . 29 5 6 i
d 136 6

Job



moi —111ffila Ein ;••• ems fl fl —10111•1111=1—

cn
cn '62-9o

0

-1)2(0-

cn

o :45

rn

1 01
/

Is
(w) •Aan

Loop: 07 Socondary, (Chn - Chl)/tHpi UTEM Survey at: Storebraten Grid

Line: 5900N Contin. Norm at depth of 0 rn For: A/S Sulfidmalm
Compt: Hz Base Freq. 3 251 Hz I GEOPI-n S1CSID

cl()P1fl5IQC I 1111
Job

0612 ;

51 5 4
:5+

135 j



WIL ZOIS OIM .1•1 mow. n NOP 1011• elne

I I I

01 '

0

• \)
(.71
o (:)-1

o

(w) •Aola

Loop: 07 Secondary, (Chn - Ch1)/Hpl UTEM Survey at: Storebraten Grid
: Line: 5950N Contin. Norm at depth of 0 rn For: A/S Sulfidmalm
Compt: Hz Base Freq. 3.251 Hz Å GI:011I slcs 1,11) Job

GEOPHYSIQUE LTEE 0612
S(rveyed
F1c,duced22/1• 3136.6



get mos ffle mor

0)
o
o
1.7.1

-69
01

o-t

ru

..);7

C:77

I k)

' 3

(w) twi3

cri

city,

rTitp

3

	

7›, U-i
cei

	

• 0
-‘

o o IT1
o .0

o o -

Loop: 07 Secondary, (Chn - Chl)/11-1pi UTEM Survey at: Storebraten Grid
Line: 6000N Contin. Norm at depth of 0 rn For: A/S Sulfidmalm

fl SIC S 1 1I JobCompt: Hz Base Freq. 3.251 Hz GroPIINSIQL± I 1111 0612 '

:d 5 6
d u

t,



sei 111. .11

01

c.D

0 (.in
3 3 -09

(w) -AoR




1.1 111101




01




11 0




ir




0-1

(.11




:tito




144





01




C)




0




:4S\




01

fTI





0-1

co





0


ffl






0-1






(T)





0





0




/




Cn 0

o




0




Loop: 07 Secondary, (Chn - Ch1)11-1p1 UTEM Survey at: Storebraten Grid
Line: 6050N Contin. Norm at depth of 0 m For: A/S Sulfidmalm
Compt: Hz Base Freq. 3.251 Hz å • GTOPIDslcs I TD Job

GLOPIINSIQUE 0612 : 29 5•6
PH:ted 13.6.6



OMMIrnmeeassir gesne-

7.,

01
(.0

0

%
3

I
I

1
I

r\J
Co

0
3

[ 1
(w) AOR

Loop: 07 Secondary, (Chn - Chl)/HPI UTEM Survey at: Storebraten Grid

Line: 6100N Contin. Norm at depth of om For: A/S Sulfidmalm
Compt: Hz Base Freq. 3.251 Hz

GEOPInSIC S I II) Job
GLOPII)S1(21111I 1/ 0612



lom uns mik Ina fl fl Mel *10111 110111 MIN 111111

en
I ' \ cn
N>\»4 o

o

m

0-1

0

0

01

(1-1 ) AoL3

Loop: 07 Secondary, (Chn - Chl),IHM UTEM Survey at: Storebraten Grid

Line: 6200N Contin. Norm at depth of 0 m For: A/S Sulfidmalm
(I1:01'111SICSJ(110

Compt: Hz Base Freq. 3.251 Hz 9
oI'I 11 SIQUE LTLI: 0612

,ed 546
- c+5



Soknadalen Grid

Loop 08

Hz

@3.251Hz frequency

continuous norm


Chl reduced

Loop 08 Line 4200N
Soknadalen Line 4300N

Line 4350N

Line 4400N

Line 4450N

Soknadalen

5625E - 6175E
5625E - 6175E
5625E - 6200E
5650E - 6150E
5650E - 6175E

Loop Total

550m
550m
575m
500m
575m

2700m

1:4000
1:4000
1:4000
1:4000
1:4000

Loop 08 - continuous norm



INS fl 1.18 IPNM 1.11

6-1

cpad9

01
co

0
0
0
171

0-1
o 01

3
0-1 0

I

LOOp: 08

Line: 4200N


Compt: Hz

(w) 'AGIR




Surycyed
Reduced

 notted

6 4,6
29,5/o

13 6,16

Secondary, (Chn - Ch1)/IFIpI

Contin. Norm at depth of 0 mi


Base Freq. 3.251 Hz
I

UTEM Survey at: Soknadalen Grid
For: A/S Sulfidmalm

Å

chorin
SIQUE L
sics L)

GrOMIN
u

1 I:
job

uk., co



low —an s e Nol one

rrl

0)


0

o)

o
Ni

0-1 01

3 3

cn


ni

rtick

(w) .A313

Loop: 08 Secondary, (Chn - Chl)/HpI UTEM Survey at: Soknadalen Grid
Line: 4300N Contin. Norm at depth of 0 m For: A/S Sulfidmalm

GEOPIINSICS I 1-0 JObCoMpt: Hz Base Freq. 3.251 Hz • ø Å
GI OPIINSIQLI" I IITHi ,i;, id 23 5 6

/ l', d 3 6 60612 1




ION IIIIR 111111111fl fl 9011 INS IMM PIN

r-

0-1

o
3

I - 7-

(w) .Aela

1 1

cyl
0 61 VN v-1 o
3 2

:
(:)-9

1 1 1`7I I 1411 1 L I 1 1 1

0-1

ON9

1 I I 1
ro

01

Loop: 08

Line: 4350N

Compt: Hz

Secondary, (Chn - Ch1)/Hpi

Contin. Norm at depth of 0 m

Base Freq. 3.251 Hz

UTEM Survey at: Soknadalen Grid
For: A/S Sulfidmalm

GEOPHYSICS I. IT)
GEOPI lYSIQUE L 1LE

Job

0612

Surveyed : 7/4/6
lieduced : 71,1/6
Plolted 13/6/6



ale fl oni 111111111Men Ine RIN len 8111 1111111fl

	

N)i Cri '
cri  crel 0,9, a,--9 I-4 o

0) : ,r
0
fil j'w•

/

Cn

OD

.sre

0

."1.5

01

/

Cn


rri

01
CO
0
0
rri

0-i
CO
0
0

C»

0

j„

Cn

3

(w) .noia

Ni

01

cri o
3 -° ."Nry 0,

Loop: 08 Secondary, (Chn - Ch1)/lHpI UTEM Survey at: Soknadalen Grid
Line: 4400N Contin. Norm at depth of 0 m For: A/S Sulfidmalm

GEOPTINSICS LTD JobCompt: Hz Base Freq. 3.251 Hz GFOPIINSIQUE I niit 0612
Surveyed
Ided5ced 29:5:6 ,
1.11,31,31 13 ,1116



MISMIDISISISIONNS—la

43: N'• 6,

0
l' 7 \\\ >.>‘c, 0 ,

0 1
M i

01

CO

fri

en o

Lu) A0 13

Loop: 08 Secondary, (Chn - Chl)/11-1pi i:UTEM Survey at: Soknadalen Grid
Line: 4450N Contin. Norrn at depth of 0 rn For: A/S Sulfidmalm
compt: Hz Base Freq. 3.251 Hz • Å cEonnsic SI io jo b

GEOPH1SIQUF I.TEE 0612

Surveyed
Reduced 29 535
Pk2ted 1956



Sigdal Grid

Loop01
Hz

@3.251Hz frequency

point norm

@—300moutside the loop centre


(x,y,z)= (4800E,9750N,670m.a.s.1.)

Chl reduced

Loop01 Line 9400N 4350E - 5050E 700m 1:5000
Sigdal Line 9500N 4350E - 4500E 150m 1:5000




4700E - 5050E 350m




Line 9600N 4350E - 5050E 700m 1:5000




Line 9650N 4350E - 5050E 700m 1:5000




Line 9700N 4350E - 5050E 700m 1:5000




Line 9750N 4350E - 5050E 700m 1:5000




Line 9800N 4350E - 5050E 700m 1:5000




Line 9850N 4350E - 5050E 700m 1:5000




Line 9900N 4350E - 5050E 700m 1:5000




Line 10100N 4350E - 5050E 700m 1:5000




Sigdal Grid Loop 01 Total 6800m




Loop01- point norm



SIS

I

4=C11
a,o
c5:1-
rT1

01

fl

fri

-ts

111

co


ni

CO

ni

en
Cin

CO

CO
rrn

r 1 I [

•

1
(w) -nala

SIE

1

i
/

I

INE 819 fl

I

ro
0.1o

- 1
01 N
0 CY1
3 ?)9

I I

fl — 11•8 111. fl fl 81,1 ele

I I I

N.)

,0 0
0

ro

o a

o o


o

(71

cr)

M •

fl




01
N




0 0
0 0

.1? E5




Loop: 01 Secondary, (Chn - Chl)/HpI UTEM Survey at: Sigdal Grid
Point Norm.at x,y,z

Line: 9400N For: A/S  Sulfidmalm
(4800,9750,670)

Compt: Hz Base Freq. 3.251 Hz
• • • CFOPHNSICS LTD

GI OPIINSIQIE L 1f I-
Surveyed 17 3 6
Reduced 26 5 6

0612 Plotted 1766

Job



fila 181 fl SIN 109 1101 UNI

I I I I

r)

(xl
?t-.3

I I I I I I I

N)

01

I I I

ni

c)

Co

r.)

1\c let '

ni-rs

01

ET1

ni

CO

ni

(t.u) •  013

Loop: 01 Secondary, (Chn - Chl)/IHIDI UTEM Survey at: Sigdal Grid
Point Norm.at x,y,z For: A/S SulfidmalmLine: 9500N
(4800,9750,670) GEOPHYSICS I FD

Compt: Hz Base Freq. 3.251 Hz
Å • Å 


GEOPHYSIQUI I ILL

Surveyed 19/3 6
Reduced 19,3/6

0612 Plelled 12/6/6

Job



0101-1010111n1 1111111.111•101-•11111•111101111=.0.11111111101111111101111101

0-1 j
ap9-

ul

	

col -.1

	

----co cr,
o oi

	

3 2
LIIII II I '1

(w) Ao13 


n-i

00


fll

en

Ui 0 —
01 0 0

1.11.__111

Loop: 01 Secondary, (Chn - UTEM Survey at: Sigdal Grid
Point Norm.at x,y,z

Line: 9600N For: A/S Sulfidmalm
(4800,9750,670) GEOPIIYSICS LTD Job Surveyed 1936.'•

COCTIQt. Hz Base Freq. 3.251 Hz
å

GEOPHYSIQUE LTEE 0612 'F>lej:tuecdec!129f66:66



-11/1  11=-1111111•11NIIMISIMINSISIIIII—MISSIMUNN

C71 ,r;D., C71
o •- o

o-

4,4c,

0 0
C9

•

ir
r, 6,
0,

oo
oo

(w) -A0I3

Loop: 01 Secondary, (Chn - Chl)/IHPI UTEM Survey at: Sigdal Grid
Point Norm.at x,y,z

Line: 9650N For: A/S Sulfidmalm
(4800,9750,670)

Compt: Hz Base Freq. 3.251 Hz
• • Å GEOPI-INSICS I. FD

ci orinsiQur I tri
job Surveyed 20 3 6

Reduced 9 6 6
0612 Protted 12 6 6

01




01

0-1 0
o




-9 m



-10.110008111MISe— ISSIMMINDISUN

1\.)r) R.)

/ 01

ni

rn

0

rn

co


rn

0

---,

	

01 r)
o 01

[ 1 I I I I I I

(11.1) 'Aa9

N.)

en


??,

I

Loop: 01 Secondary, (Chn - Chl)/Hpl UTEM Survey at: Sigdal Grid
Point Norm.at )(,y,z

Line: 9700N For: A/S Sulfidmalm
(4800,9750,670)Job

1. GEOPMSICS LTD Sutveyed 2036

Compt: Hz Base Freq. 3
Å Å

.251 Hz GLOPH 0612NSIQUI I II I
Reduced 9 6 6
Plotted 12 6 6



IN11•111.111111111— welamemee  —•101011•1111•11111111111110111111S-

Y

r .)
01

; x

N 't

vi N.) 01

0-

(w) •AOI3 '

Loop: 01 Secondary, (Chn - Chl)/HpI UTEM Survey at: Sigdal Grid
Point Norm.at x,y,z

Line: 9750N For: A/S Sulfidmalm
(4800,9750,670)

Compt: Hz Base Freq. 3.251 Hz
Å 9 Å GEOPHYSICS I TD

ci onnsIQui r li i.
Surveyed 22 3 6

19educed 9 6 6

0612 Plolled 12 6 6

Job



IMIIIIMMIGIMOIIIIIIIIIINI011111101111111111  11111011111111111111111•111111111111111111

CY1

3

(w) A013

Loop: 01 Secondary, (Chn - Chl)/IHPI UTEM Survey at: Sigdal Grid
Point Norm.at x,y,z

Line: 9800N For: AIS Sulfidmalm
(4800,9750,670) GEOPH

Compt: Hz Base Freq. 3.251 Hz
Å 9 Å N DSICS LT

GEOPFINSIQUI I I I I
Surveyed
Reduced 9 6 b

0612 Platted 1266

Job



EINI- 111111111111ffiel lam ges fl egegillffil=00111111111110111111111110.

fl


fl

.<13LJ

\ I

I

1\3 6.1

01 0

	

I I I I I i

	

4s4..) ri N.1 1K)
01

c) ("

	

09, I
0°-

C9

cri

	

Qo 01

	

cztp o 01

	

M3 3
.9
o-

	

I I L i I I I I I

( Ill) •Aala

Loop: 01 Secondary, (Chn - Chl)/IFIPI' UTEM Survey at: Sigdal Grid
Point Norm.at pc,y,z

Line: 9850N For: A/S Sulfidmalm
(4800,9750,670) GEOPHNSICS I I D

Compt: Hz Base Freq. 3.251 Hz
Å ll å 


GEOPI-11 SI(21 I I I I i
Job Surveyeel 21 3 6

Reduced 9 6 6
0612 Plotled 1266



fl Iffie fee ine e emefl see eim

I

---.1
o-I r ) 1r

n)
o oi oi o

Å ...9
I

. 6p
cr

ni

(w) -nal3

Loop: 01 Secondary, (Chn - Chl)/Hpi UTEM Survey at: Sigdal Grid

Line: 9900N Contin. Norm at depth of 0 m For: A/S Sulfidmalm

Compt: Hz Base Freq. 3.251 Hz • Å
CEOM-11SIC5 LTD

OPI 11SIQUE tA Ll

Surveyed 21,3 6
Reduced 96.6  

0612 Plolted 12/6/6

Job



Nelfala figainlIONIONSINIIIIIIIIIIIIIIIIINION1111111111NOMMIII•1101111•011111111111

-A1C)

-1=01

—

CD

Ni
cr;
cz)

r .) Ni r ) ro

1

rv

(W) .A913

Loop: 01

Line: 10100N

Compl: Hz






Secondary, (Chn - Chl)/lHpi UTEM Survey at: Sigdal Grid
Point Norm.at x,y,z For: At/S Sulfidmalm
(4800,9750,670)
Base Freq. 3.251 Hz

å ormsIcs ir)
GI Ol'In SIQUE III

Job

0612

Surveyed 17 3 6
Reduced 26 5 6
Rotted 1266



Sigdal Grid

Loop01B
Hz

@3.251Hzfrequency

pointnorm

@-centreofthe loop


(x,y,z)= (4825E,9850N,630m.a.s.1.)

Chl reduced

Loop 01B Line 9650N 4575E - 5075E 500m 1:5000
Sigdal Line 9700N 4575E - 5075E 500m 1:5000




Line 9750N 4575E - 5075E 500m 1:5000




Line 9800N 4575E - 5075E 500m 1:5000




Line 9850N 4575E - 5075E 500m 1:5000




Line 9900N 4575E - 5075E 500m 1:5000




Line 9950N 4575E - 5050E 475m 1:5000




Sigdal GridLoop 01B Total 3475m




Loop01B- pointnorm



01101neelellIN —11•0011111111111111alleffilliellella-111111111  111111

.. . .

1 ; iI

ran

0

0

171

Co

0

0

0

111

o
01

,0 0

o o

(w) •A as

Loop: 01B Secondary, (Chn - Chl)/Hpli UTEM Survey at: Sigdal Grid
: Point Norm.at x,y,z

:Line: 9650N For: A/S Sulfidmalm
(4825,9850,630)

Compt: Hz Base Freq. 3.251 Hz
å GEOPIIYSICS LTD

GLOPIDSIQUE LTEE
job Sun.-eed 24 3 6

Reduced : 2956
0612 P;o2ed 12366 1



weemea--imieffir eimosa—elemieneinesia

—• rin
0 0

.<!t•:

01

2,C)

(w ) Ao13

rfl

3 isz)

Surveyed : 23/3/6
Reduced : 29/516
Plotied : 1216/6

Secondary, (Chn - Chl)/{Hpi UTEM Survey at: Sigdal Grid
Point Norm.at x,y,z

(4825,9850,630)
•Base Freq. 3.251 Hz

•

For: A/S Sulfidmalm
GEOPI lYSICS LID Job•
GI-OpllYSIQUE LTEE 0612

Loop: 01B

Line: 9700N

Compt: Hz



OMONIOOMManneMMIM

C.:11

I

01
0

0,12

-
0

ets ^

?.e?

0-1

o o o
3

(11.1) 'Aan

.L4
0 0

0

0

0


ci-`2

Loop: 01B Secondary, (Chn - Chl)/HPI UTEM Survey at: Sigdal Grid
Point Norm.at x,y,z

Line: 9750N
(4825,9850,630)

For: A/S Sulfidmalm
Compt: Hz Base Freq. 3.251 Hz

å Surveyed 2336
rcijced 29:‘.1 6
PI:Terl 12,6 6 '

GEOPM SICS L M Job
GEOPMSIQUE I. ITE 0612



111111111101111111011110001= fl fl Iffiem 0101101111101111101111  111•101010111

Loop: 01B Secondary, (Chn - UTEM Survey at: Sigdal Grid
, Point Norm.at x,y,z

Line: 9800N For: NS Sulfidmalm
(4825,9850,630)




'Compt:Hz !Base Freq. 3.251 Hz
GEOPIINSICS VED job•GroPI11 SIQUE I 1 EF:

0612
5urveyed 94/3/6
keduced : 29 56
pJo:lcd: 12 6:6 I

II II

r\.)

(.71

01

3 3

(w) nan

I



11.11-111•11•1111a Iffilem offininffim all  ••1111=111111110•1  11110

I I [ i -I- i I : I I 11 i

	

01 0

r\) 61

	

0-sai
o

	

a•-52 '6-2

111-1-1

cri


;79

‘t

enc)
3

1Loop: 01B

Line: 9850N

Compt: Hz

(w) 'AO13

Point


Base

0 0
3

1. 11 111H1i111.11

	

0 0
;39-•

1111111111

UTEM Survey at: Sigdal Grid
For: A/S Sulfidmalm

• GEonnsics D
GEOPHYSIQUE LITE

i

Job

0612

Surveyed
Ped5cod
P5-5tel

111111E1

23 3 6
: 25 5.6
2 6 6

Secondary,

(4825,9850,630)

(Chn - Chl)/Hpl

Norrn.at x,y,z

Freq. 3.251 Hz

0



0111-0E1Mann MallIMMO—

?)P

.ts

CYJI
rrhs2 o-

:11 0 --
0
ni

0 0
3

(w) .nali

Loop: 01B Secondary, (Chn - Chl)/11-1pi

Point Norm.at x,y,z
Line: 9900N (4825,9850,630)
Compt: Hz Base Freq. 3.251 Hz

UTEM Survey at: Sigdal Grid
For: NS Sulfidmalm

• GEOPI IYSI CS LTD
GEOPI IYSIQUE LTEE

job Surveyed : 23/3/6
fieduced : 29/5/6

0612 Ploned 1216/6



For: A/S Sulfidmalm
Surveyed 23/3/6
Roduced : 29/5/6
Plolled : 12,6/60612

INNIMinne-

I 1-1-1 I I I

a)
o O

ni

4s.

co

rn

4s

rn

01

in
0 0

1111.1.11II111111

Loop: 01B

Line: 9950N

Compt: Hz

Secondary, (Chn - Chl)/IHpI UTEM Survey at: Sigdal Grid
Point Norm.at x,y,z

(4825,9850,630)

Base Freq. 3.251 Hz
GEOPHYSICS rio
GEOPHYS[QUE LTEE

Job

0 0

 5-E)

I I 1 I 1 1 I 1

I / -.I
i (al
i o 0
 3 •-6-5-> 
1

111_11 I 1.1 1 I 1 I 1  I I
(w)'AG1R

I

6-1



Ertelien Mine Grid

Loop 02
Hz


@3.251Hz frequency

point norm
centre of the loop

(x,y,z) = (8000E,9400N,200m.a.s.I.)

Cht reduced

Inop 02 Iine 8900N 7850E - 8200E 350m 1:7500
Ertelien Mine I ne 9000N 7850E - 8425E 575m 1:7500




kine 9100N 7850E - 8425E 575m 1:7500




I.ine 9200N 7850E - 8425E 575m 1:7500




Line 9300N 7850E - 8450E 600m 1:7500




I inc 9400N 8100E - 8450E 350m 1:7500




.ine 9500N 7925E - 8450E 525in 1:7500




Line 9600N 7475E - 7800E 375m 1:7500




790011- 8400E 500m




Iine 9650N 7950E - 8450E 500m 1:7500




ne 9700N 7425E - 7825E 400m 1:7500




8000E - 8450E 450m




Line 9750N 8000E - 8450E 450m 1:7500




I.ine 9800N 7425E - 7825E 400m 1:7500




8000E - 8450E 450m




Line 9900N 7450E - 8450E 1000m 1:7500




Ertelien Mine Loop 02 Total 8025m




Loop 02 - point norm



fle 111. NNI SEI 8.11 fl Waa Pola

I i I

1.) 6-1cn

< 7.
c*D

C-11

0
3

00S-
g 00 0,0
0-

00
1.8

8
0002

2
006L

(w) .Aela

Loop: 02 Secondary, (Chn - Chl)/IHpI UTEM Survey at: Ertelien Mine Grid
Line: 8900N ir

Point Norm.at x,y,z For: A/S Sulfidmalm
(8000,9400,200) GEOPHYSICS LTD Job

COMPt: Hz Base Freq. 3.251 Hz
•

GEOPIINSIQUE LTEE 0612
Surveyed 28/3/6
Reduced 29 516
P1011ed 1366



ons ele ses

7-g0/E

8000E8100E

8200E8300354610E

(11-) Aaja

1

0 0

3

6-1
o o

Pri).
300178

300£230032

3001-890002

3006L

.Loop: 02 Secondary, (Chn - Ch1)/(Hpi. UTEM Survey at: Ertelien Mine Grid
For: NS SulfidmalmLine: 9000N

Point Norm.at x,y,z

(8000,9400,200)
Compt: Hz Base Freq. 3.251 Hz

Sufvuyed : 2813:6Job
Ileduced : 29/516

0612 Plolled. 13/6/6

GLOPHYSIGS D

GEOPHYSIQUE LTEE



Eit eme 1S ING INS fl Iffie

7-gC°5

8000E

8100E8200E

8300E-§51610E

-1=i• [ rE 
Cn _, __,
0 0 '')

0
3 0----

7900E8000E8100E8200E8300E

8400Eri.n en
o 0
»9 »9

I I [ I I 1

rv
0

:-
,Loop:

Line:
I
Compt:

._

(11) .A013




2836
295 6

136 6

02 ,Secondary. (Chn - Chl)/Hol UTEM Survey at: Ertelien Mine Grid
9100N

Point Norrn.at x,y,z For: A/S Sulfidrnalm
(8000,9400,200)

GEOPIINSI(S I 11) JobHz Base Freq. 3.251 Hz GEONINSIQUE I tf:IE 0612
Su:veyed
Reduceel
Plol,CCI



lee TNNt 31. 11.1 Net 11111.

Secondary, (Chn - Chl)/Hpl UTEM Survey at: Ertelien Mine Grid
Point Norm.at x,y,z

(8000,9400,200)
Base Freq. 3.251 Hz

Loop: 02

Line: 9200N

Compt: Hz

For: A/S Sulfidmalm
GEOPIlYSICS LTD Job
GEOPIIYSIQUE LTEE 0612

I Surveyed : 28/3/6
lieduced • 29/5/6
PloUed : 1316/6

. J

I

o o

LII I;

(w) •AaIR

1i i I i i i i r

0*,
m)

1111 I -T 1 1 I I I T I I

cn

0

3001783002830083001-8300083006L



---saas INS 1111/ 10•11 n111111

:

•

dr7

i

-1=, r ..r% _. (ICri ii
0 0 0 0

iiiiIi: i LI I IIIIIIIII1 IIILIIIII

(w) Asia

iLoop: 02 Secondary, (Chn - Chl)/11-1pi UTEM Survey at: Ertelien Mine Grid
Line: 9300N Point Norm.at x,y,z For: A/S Sulfidmalm

(8000,9400.200) - GI 0I'HYSICS I_TO obCompt: Hz Base Freq. 3.251 Hz I • 9 GEOPHYSIQUE LTEE 0612

Surveyed
Reiuced
vo::cd

29
29 5

1366

3 6

6

j99y8

30029300393001930009

je,),196Losc-
0

_

7900E

8000E8100E8200E

8300E

8400E



INNE NIS men yes ISSIN III•11 ION Mel 11.1

8100E8200E8300E8400E

0 0
3

(w) .A.93

Loop: 02

Line: 9400N

Compt: Hz

Secondary,

Point Norm
(8000,9400
Base Freq.

(Chn - Chl)/Hpi

.at x,y,z
,200)

3.251 Hz

UTEM Survey at: Ertelien Mine Grid
For: A/S Sulfidmalm

GEOPI IYSICS jr0 Job Surveyed : 29/3/6
Reduccd : 29/5/6GEOPHYSIQUE LTEE 0612 Plolled : 13/6/6

•



ne. = Sel offil MEI 111. fl

Loop: 02 Secondary, (Chn - Ch1)/Hpi , UTEM Survey at: Ertelien Mine Gridi
Point Norrn.at x,y,z

:Line: 9500N For: A/S Sulfidmalm
i (8000,9400,200)

Compt: Hz Base Freq.3.251 Hz
• .

(11-) AGR

I

(71

0

30017830028

30038

3001.8

30008

CiC/i _. n
o o.<> i o o
3 o-,0 - -, ,0

.-: ,.

CEOPIIVSICS I I I) Job Surveyod 29/3 6
• Reduced 29 5  GEOPInSIQUE L I EE 0612 PIGited 13'6-66



ell•I 11•11 eiffi pee ags gps Bffip 10111 ONO 111011fl 011111fl

v

I I I I I 1 I I II 1,:/ , I I I 1 I I I I I I I I I 1 I I I I I

y-

..1>
CJ1 CIM

ti'; '
Cn

0 o

01

7500E7600E

7700E

7800E

7900E8000E

8100E8200E

8300E

Loop: 02

Line: 9600N


Compt: Hz

(111)'A013

Secondary, (Chn - Ch1)/IHIDL

Point Norm.at x,y,z

(8000,9400,200)

Base Freq. 3.251 Hz

UTEM Survey at: Ertelien Mine Grid
For: A/S Sulfidmalm

Job

0612 i




Å 9 . GEOPMSICS LTD
GEOPMSIQUE I. ITE

-ed 29:3 6
ed 29:3 6

13 6:6



011•1111111111•1001110~—emmempme. —1111111110111110111111110--11111

r\.)

cn

ccp, 


CUI

3

(w) "Aat3

./17:41 1—

O":•),

Cn

Loop: 02

Line: 9650N

Cornpt: Hz

Secondary, (Chn Ch1)/11-1pi

Point Norrn.at x,y,z

(8000,9400,200)
Base Freq. 3.251 Hz

UTEM Survey at: Ertelien Mine Grid
For: NS Sulfidmalm

• GEOPHYSICS Job

GEOPIIYSIQUE I. FEE 0612

Surveyed : 29,361
Reduced 2915/6
Plotted : 13/616 '



IES INE Mal

Loop: 02 ,Secondary, (Chn - UTEM Survey at: Ertelien Mine Grid
'Line: 9700N

Point Norm.at x,y,z For: NS Sulfidrnalm
(8000,9400,200)

GEOPHYSICS LTD JobCompt: Hz Base Freq. 3.251 Hz GrOPIINSIQLT I. i'LE 0612
SErvoved • 29 3 6

26 5 6
1);Et5ed : 1366

x.•

300178

300£830038

300

8300083006L

3008L

300LL3009).3009/.



III 11111 I I I I

, .
,0 0

-\ t•

300178300£830038

1001.8

30008

II II I II

cr)
cri
r\.)

+

.<7,4

(11) .A013

Loop: 02 Secondary, (Chn - Ch1)/Hipi UTEM Survey at: Ertelien Mine Grid

Line: 9750N
,Point Norm.at x,y,z For: A/S Sulfidmalm
(8000,9400,200)

Compt: Hz Base Freq. 3.251 Hz
1

OPIIVSICS 1:11)

GLOPIlYSIQUI- I 11.1:

job Surveyed . 28/36
Heduced 29/576

0612 Plotted : aws



,
1

,

7500E
7600E

7700E
7800E

7900E
8000E

8100E
8200E

8300E
8400E

	

-
50%

50%

1
0

O/0
10%

-10
00

-10
o

o

450m
,

N

C-Z
)<

o
LO

0
o

("3g
m

(0

o
9

cn
o_

m

--gabE
7600E

7700E
7800E

7900E
8000E

8100E
8200E

8300E
874131E



Mela sannan 5111.

Loop: 02

Line: 9900N

Compt: Hz

Secondary, (Chn - Chl)/IHpI UTEM Survey at: Ertelien Mine Grid
Point Norm.at x,y,z For: A/S Sulfidmalm
(8000,9400,200)

Å Å CFOPIlYSICS 1 11) Job Sunieyed 28/3/6lp Reduced 29/5/6Base Freq. 3.251 Hz GEOPHYSIQUE LTEE0612 Plotted 13/6/6

Ni

CD„o
fTP

OD

171




014.
0 0

C3-2




M
1.1




0 0o o
3

f _ _ I I I

(w) •Aela



Ulleren Grid

Loop 03
Hz


«iP3.251Hz frequency

point norm

@ centre ot the loop


(x,y,z)= (1825E,5050N,410 rn.a.s.I.)

Chl reduced

Loop 03 Line 5000N 9450E - 10200E 750m 1:5500
Ulleren Line 5100N 9450E - 10200E 750rn 1:5500




line 5200N 9450E - 10200E 750m 1:5500




Line 5300N 9450E - 10200E 750m 1:5500




Line 5400N 9450E - 10200E 750m 1:5500




Line 5500N 9450E - 10225E 775m 1:5500




Line 5600N 9450E - 10200E 750m 1:5500




Line 5700N 9450E - 10200E 750m 1:5500




Line 5800N 9450E - 10200E 750m 1:5500




Line 5900N 9450E - 10225E 775m 1:5500




Line 6000N 9450E - 10225E 775m 1:5500




Line 6050N 9450E - 10225E 775m 1:5500




Line 6100N 9450E - 10225E 775m 1:5500




Line 6200N 9450E - 10225E 775m 1:5500




Line 6300N 9450E - 10200E 750m 1:5500




Ulleren Loop 03 Total 11400m




Loop 03- point norm



MINIDISMINI—DISSIMINEUSING—NBDUSIS1111111-1181

.,..»
, \

I '

I -4
', cy \,‘ ,,

ii i
3

, o o cri

	

I I , , by ,,, , , 1 ,
(w) 'Aela

Loop: 03 Secondary, (Chn - Chl)/Hpi UTEM Survey at: Ulleren Grid
Point Norm.at x,y,z

Line: 5000N
(9800,5650,210)

For: NS Sulficimalm
Compt: Hz Base Freq. 3.251 Hz

å GEOPI 11SICS LID Job
GEOPI INSIQUE LTEE 0612

0 '

Sulveyed : 27/3 '6
Reduced : 29:5/6
Plond : 13:6:6



-11111111—ane-111111•~01•1191•1111e1M1111111111111111111111111111111101111101

ni

0)

>

cn
.o

0- 0 0
0-1

3

. .
(w) •AGIR

Loop: 03 Secondary, (Chn - Chl)/IHPI UTEM Survey at: Ulleren Grid
Point Norrn.at x,y,z

Line: 5100N
(9800,5650,210)

, For: A/S Sulfidmalm
Compt: Hz Base Freq. 3.251 Hz

1

• Job Su:veyed : 27:3 6

0612
Rcduced ?95,6
P;o: led 13 6,6 ,

GEOPI fl SICS L I D
GEOPI INSIQUE L liii



01.11110—•111101-110111111  110111011011111111•11111111111111111101~01111111111111=1111111

o

o cri
i3-2!

! J

(w) 'AGIR

Loop: 03

Line: 5200N

Compt: Hz
L_

Secondary, (Chn - Ch1)/ildpi

Point Norm.at x,y,z

(9800,5650,210)

Base Freq. 3.251 Hz

UTEM Survey at: Ulleren Grid
For: A/S Sulfidmalm

Job

0612

Surveyed : 27/3/6
Reduced : 29/5/6
Plotled : 13/6/6

• GEOPI lYSIGS L ID
GEOPHYSIQUE LTEE



Seellael~11111111111.111110•101110•11110111111-0111111111111111111111111110111111111•111111111111

0

CO

OD

CO


0

,&)
0 01

3 o°

(w) AaI3

01

(21)

0

ni

CD


0


ni

Loop: 03 Secondary, (Chn Chl)/HPI UTEM Survey at: Ulleren Grid
Point Norrn.at x,y,z

' Line: 5300N For: NS Sulfidmalm
(9800.5650,210)

Compt: Hz Base Freq. 3.251 Hz
•

job Sur.ur-d 2 / 3 6
fleduced 29 5 6

0612 Plo!:ed : 1366

C:1:01)111SICSI. I 1)
(;1'.01'1111SIQUE. 11.1



UNINSNINSISISINNISSISISMONNINIONINISSIBUDINEW

cri

0 —

ni

CD

CO

rn

0

rn

0

Loop: 03 Secondary, (Chn - Chl)/IHPL UTEM Survey at: Ulleren Grid
; Point Norm at x,y,z

Line: 5400N 21
For: A/S Sulfidmalm 


(9800,5650, 0)



GEO
Compt: Hz 'Base Freq 3 251 Hz

PInSICS L ID Job 

GEOP11151(211: I I LE 0612 P'61

W1ediced
13 6 6 I



.01-111.1111011M—IMMIONNI10111111111•1010111111011111•111•111111111111111-011111

(111) ./1013

Loop: 03 Secondary, (Chn - Chl)/IldpI UTEM Survey at: Ulleren Grid
Point Norm.at x,y,z

Line: 5500N1(9800,5650,210) For: A/S Sulfidmalm
Compt: Hz Base Freq. 3.251 Hz

'

GEOPI SICS TD Job Survuyed 27/3/6

GEOPInSIQUE I 1LE 0612
Reduccd
Plotted 1376/6 I

Ni

Ni

o-
sc

N

01

o
o

1.3
0-1
3

'

o

0

r




cn
o

rK.)
Ui

o

11,7

(1.

0

6.9

„„o

3001-01.

3000ffi.

1).

0

(.0


fl


CO

Iii



Iffifelemaniineerea— ormeaseameeeememe

Loop: 03 Secondary, (Chn - Chl)/IHPI UTEM Survey at: Ulleren Grid
Point Norm.at x,y,z

Line: 5600N For: A/S Sulfidmalm
(9800,5650,210) GlopillsICS I II)

H.2,12 ecr 26 5 6
Job ;7 3

Compt: Hz Base Freq. 3.251 Hz • • GIOPIINSIQUI- I II It0612 Pic,te'd 166 6

I\D

(11
o-

N..)

---1

Ui
3

—`

00

* .
(w) -ADIE

F I



a--

o en

I _ I

W 6

IX9 CO
01 rxi

o
rfl

0 	

111

0


111

i 1\9
-5.1

/ 01 0

III I I -1 I I I I I I I

( (-1-1)A013

3001.01-

300001-

30066

i  'Loop: 03
Secondary, (Chn - Chl )/IHph UTEM Survey at: Ulleren Grid i

i Point Norm.at x,y,z
Line: 5700N

li(9800,5650,210)
For: NS Sulfidmalm 1i

job 55rveyec1 26/3 6
Compt: Hz iBase Freq. 3.251 Hz

• 9 • GEOPI-11SICS I I D
GEOPHYSIQUE L I EE 0612

Neduced 29 5 6 '
Honed 13'616



ONTA 001_10•111MOMMIMMO

I I I I 1 I I I I

0-,N)
?) .2.

6.°

c0

0
0

co

0
0

Loop: 03

1Line: 5800N

Comot: Hz

Secondary, (Chn - Chl)/IHpL UTEM Survey at: Ulleren Grid
Point Norrn.at x,y,z

(9800,5650,210)
Base Freq. 3.251 Hz

'For: NS Sulfidmalm
GI L I D
GEOPIIN'SIQUE LTEE

job ;1...eyeLl 26 3 6
116J2ced : 235 6

0612 3c61 13:6 6



010•1111--aNieser eimeme  fl eanalie eieffile

'

_ CO

0

0
M

rT1

CO


rn

.)52-

1>

ni
> t,

ni

f CO

0

rT1

fn

>

(.0
*c\

ni

:14
ni

(w) 'AGIR
I

•Loop: 03 Secondary, (Chn - Chl)/IHPI UTEM Survey at: Ulleren Grid
!Point Norm.at x,y,z

, Line: 5900Ni :
(9800,5650,210)

For: A/S Sulfidmalm
Å • Å GiOPI 1N"SICS LTD Job RSuedrvueeyeedd:.2296,5/316/6!

ii Com pt: Hz
I

Base Freq. 3.251 Hz GEOPInSIQUE LITE 0612 Plotted: 1316/6

.k>
I I

H—0:0
,
' IT1

I I I -r 1 I

cri

cp

I I I I I I i -I

0 N
Vi

	

S2 :2>2

Ui 0 1.



alaISIMIND

r:)
o 01

3 ° /

åt,

4

ro
01..„(2

300301-

3001-01.

0

0

CD

01

vn

Loop: 03 'Secondary, (Chn - Chl)/INpI UTEM Survey at: Ulleren Grid
Point Norrn.at x,y,z

Line: 6000N
,(9800,5650,210)

, For: A/S Sulfidmalm
GEOPHYSICS LTD

Compt: Hz Base Freq. 3.251 Hz ø Å
GEOPHYSIQUE LITII

Job

0612

Surveyed 26/3 6
Heduced 29/5:6
13otted



0 -1
Ni

0-1

SINN_ efl—INO iliffine—flege

Loop: 03 Secondary, (Chn - Ch1)/iHpi UTEM Survey at: Ulleren Grid
Point Norm.at x.y,z

Line: 6050N
(9800,5650,210)

For: A/S Sulfidmalm 

Compt: Hz Base Freq. 3.251 Hz I

GEOPM S1CS LTD
GEOPIINSIQUE LIIE

300301.

3001-01-

(w) •Aala

rn

CD


fri

(.0

Ni

01

300Z01-

3001-01-

Surveyed 26 3'6
Roduced : 29 5'6 .

0612 Plottod 136,6 r
-

Job



011111111101111•011M—ffinge seegegne NIIIII1110111101111111111Mffilleillflel

300301.

3001-01.

rfl

3001•01•

30000

l•

1\3

' o
3 0°

(w) A013

ro

m
6-9

Loop: 03

Line: 6100N

Compt: Hz

Secondary, (Chn - Ch1)11-ipi UTEM Survey at: Ulleren Grid
Point Norm.at x,y,z For: NS Sulfidmalm 

(9800,5650,210)

GEOPI 11SICS L-I D Job Sun eyed 26/3/6

Base Freq. 3.251 Hz GEOPE 0612INSIQUE LTEE neduced : 29/5/6
Plotted : 13/6/6



Olnn—Offie offii MOWI-1•11

300L6

30096

(31 0-1

- 0

0


0

N)


fri 1 I .1_

(11-)

I I I

AGS

I
cn

	

1 3

	

I L

o o
,0

iK)
Ud

to
Ctl

102

Loop: 03 iSecondary, (Chn - UTEM Survey at: Ulleren Grid
Point Norm.at x,y,z

Line: 6200N11(9800,5650,210) For: A/S Sulfidmalm 


Compt: Hz Base Freq. 3.251 Hz
å å GEOPPIDSICS LTD Job

C,I OID SIQL E 0612
Surueyed 25/3 6

PioRedueced 29,5 6lId 13'6'6



oeim •101— —00111—

I

(O

Or)

0

0

0

CD

CO

rn

(.0

0

30096

30096

oz)

111

IN) •
,j

0-13 bo... .0
o-

noi9

,Loop: 03 Secondary, (Chn - Chl)/illpi UTEM Survey at: Ulleren Grid
i . Point Norrn.at x,y,z
i Line. 6300N For: NS Sulfidmalm

(9800,5650,210)
Compt: Hz i Base Freq. 3.251 Hz • e Å GLOPIINSICS L I D Job Surveyed 2536 

11,duced .^9 5 6GEOPIINSIQUE L I EE 0612 prcund 13 6 6



Langedalen Grid

Loop 05: Full Profiles
Hz


@3.251Hz frequency

point norm

@-centre of the loop


(x,y,z) = (1825E,5050N,410m.a.s.I.)

Chl reduced

Loop 05 Line 4600N 1500E - 2150E 650m 1:5000
Langedalen Line 4700N 1475E - 2175E 700m 1:5000




Line 4750N 1650E - 2100E 450m 1:5000




Line 4800N 1475E - 2175E 700m 1:5000




Line 4900N 1475E - 2175E 700m 1:5000




Line 5000N 1500E - 2175E 675m 1:5000




Line 5100N 1475E - 2175E 700m 1:5000




Line 5200N 1475E - 2175E 700m 1:10000




2225E - 2800E 575m




Line 5250N 1475E - 2175E 700m 1:5000




Line 5300N 1450E - 2175E 725m 1:10000




2250E - 2800E 550m




Line 5400N 1475E - 2175E 700m 1:10000




2225E - 2800E 575m




Line 5500N 1500E - 2175E 675m 1:5000




Langedalen Loop 05 Total 9775m




Loop 05 - point norm



mor mmir s a reeR Olni

!Loop:05 Secondary, (Chn - Chl )/tHpi UTEM Survey at: Langedalen Grid
Point Norm.at x,y,z

Line: 4600N For: NS Sulfidmalm
(1825,5050,410)

Compt: Hz Base Freq. 3 251 Hz
. 9.

(.4 orllysICS L I D Job 5.55:eyeJ 3 I 3 6

	

Reduce 29 5 6
(il OPII \ SIQLF I I 1-1: 0612 P',

d

o •
I o,

rrN
ut

I o

: 0

! m

.2

(w) *A913

1\.)
o

.44

(31

cr)

Ni



f
N.)

Met NIN alf




s111101

0


c)

SIN fflee

ro

o(L2)

ro

01
6-9 fl


fl






--J


fl

op






CD

\




),I


sy





0

ni

ro


ni


ro
\







\







Cii







0





N.)




0 0 I 0 01 01




3 o-




6--Q-5 0
0.---- ?›9




ZION

0

3

_

oo
fl


n




o

(w) .ne[3




Loop: 05 Secondary, (Chn - Ch1)/II - IpL UTEM Survey at: Langedalen Grid




Line: 4700N
. Point Norrn.at x,y,z For:A/S Sulfidmalm




(1825,5050,410)




Compt: Hz Base Freq. 3.251 Hz
Å

G EOP 11 I CS 1:1 D Jo b urvuycd
:




GEDMIYSIQUELITI 0612 Plottod : 13/6/6



Sin 1NN

3
0 0-1

Loop: 05

Line: 4750N

,Compt: Hz

Secondary, (Chn - Chl)/11-Ipi

Point Norrn.at x,y,z
(1825,5050,410)

Base Freq. 3.251 Hz

UTEM Survey at: Langedalen Grid
For: NS Sulfidmalm

• GMPI fl SICS LTD
GEOPHYSIQUE LTEE

Job

0612 Plor.ed 3T,:f3



010111-211101111PO flist impS sie fl fl fl mai imm

1 1
N3

i.
cri
tst).

2_,
o0

C5!)
-

-,J
o
o
m

co
o

m

/

' 

i\
i.

wi

il
:4(

1

1

zr.

ri

i
.4:

— 0

ND

Ni

3
I t !

(111)'AGIR

4 o

	

,0 cyl
0•---

I

Loop 05 Secondary, (Chn - Ch1)/tHpi , UTEM Survey at: Langedalen Grid
Point Norm.at xz

' For: A/S SulfidmalmLine: 4800N
(1825,5050,410)

Cornpt: Hz Base Freq. 3.251 Hz
GLOPI-INS1( S fl) Job

	

orli1SIQLE L I I-E 0612 6 !



lom nom INM

åå,

CO

0 0 0 Cn

/v 1 o

/

(

0


fl


0

CO

0

0

ETI

ro
0

0

0
ni


rv

m
-o

(w) -AG13

Loop: 05

Line: 4900N

Cornpt: Hz

Secondary, (Chn - Ch1)/IHpi; UTEM Survey at: Langedalen Grid
Point Norm.at x,y,z I

For: A/S Sulfidmalm 

(1825,5050,410)

GEOP
Base Freq. 3.251 Hz Å ø

i
. HYSICS LTD Job Surveyed

GEO/SIQUE I.TEE

. 1/46/

P IN



Reduced : 29:5,6

0612 Plettel : 13.I6r6



1001 11.1 ONIS fl fl flINOP 11! 1111~

—

en

	

o I ,

	

I\) ' at j __,L 10 ,

	

- ITIID cn 

en o 


—o
rn mitt

fr

07
--

CD
-

0

0

fri

\..)

Ck)


r-rbi
01

' 0
0

3 0-

(w) AOR

vr,t.

II

Loop: 05 Secondary, (Chn - Chl)/PHIpii UTEM Survey at: Langedalen Grid
Point Norm.at x,y,z

Line: 5000N For: A/S Sulfidmalm
(1825,5050,410)

Cornpt: Hz Base Freq. 3.251 Hz  •• CLOI'filSIC--; I I I) - ed -16• Job 1'1jrit'c'ed 23'-
GEOPHYSIQUE I 1 EE 0612



SIN Min fl fl BNN

0 0 01

0'0-&:3 0

I [ I I I I

1\.)

cri

Ni

01

RO


0

(w) -AOR

Loop: 05 Secondary, (Chn - Chl)/IHei

Point Norm.at x,y,z
Line: 5100N

(1825,5050,410)
COMpt: Hz Base Freq. 3.251 Hz

UTEM Survey at: Langedalen Grid
For: NS Sulfidmalm

• GEOPMSICS 1.11) Job
GEOPMSIQUE LI LE 0612

Surveyed
65:555- ed :
HC:661 . 1

30 3 5 ,
'6 5 6



Loop: 05

Line: 5200N

Compt: Hz

Secondary, (Chn -
Point Norm.at x,y,z
(1825,5050,410)

Base Freq. 3.251 Hz

(w) .A019

UTEM Survey at: Langedalen Grid 1
!

For: A/S Sulfidmalm 1
Å GEopmSICS LTD Job 1

GEOPHYSIQUE ITEE 0612 cø 13T6
ø

eint

I I

r:)

1,100

CO

0

rn

I
N„)

ro

Ni

ro

rn

ro

rn

 

01

0
3

Ser

0

‘6-9

0

,o

1011111 INS INS 81. 115 fl 8111 8.11 811. fl

1-1-i

ri

cn

f

4

o o



MIN Mel --ssisss—mks 11.1 fl 00111 fl 9,8 fl

ND

01„o

01

8
3

 '

(11-1)-Aa13

0 CT1 I I\D
CTI

o ,o -'e r ,o
o 015--

o
o-

en
Cf‘i
cen
fTbs2

Loop: 05 Secondary, (Chn - UTEM Survey at: Langedalen Grid
Point Norntat x,y,z

Line: 5250N (1825,5050,410)
For: NS Sulfidmalm

Corlipt: HZ Base Freq. 3.251 Hz
(EOPHYSICS 1.11) job r,uiveyed : 31/3 6

G MPHYSIQUE I If
lieduced

E 0612 Plotted :



los fl low oso

I I

r\)
—01

CP.-
0

CO
0
0
111

1 3
0
0
0

N.)

0

0

_I I I ! I
(111) •Aaij

Ci2

1 11111

I I I 11 i I I

IK)
o en
6-- 6--

I .1 I

I

n.)

1 1_ I I I

Loop: 05 Secondary, (Chn UTEM Survey at: Langedalen Grid
Point Norm.at x,y,z

Line: 5300N1(1825,5050,410) For: A/S Sulfidmalm
I-OPIINSICti I I

Compt: Hz Base Freq. 3.251 H z G

D job
EOPEINSIQIE MEE 0612 - ed 3 6



frl

I I I11111

Ni

Oi

I I I I I I I I ifI I I I

0 N

	

, o en
6---- 69-

NJ

Ni

0

0 Ul
0

INIWN onao n EIN ffig

' Loop: 05

Line: 5400N

Compt: Hz

(111) AGla

Secondary, (Chn - Ch1)/Illpi
Point Norrn.at x,y,z
(1825,5050,410)
Base Freq. 3.251 Hz

UTEM Survey at: Langedalen Grid
For: A/S  Sulfidmalm

å
• CEOPTINSICS I TI)

I OPIINSIQUIt I III
Job


0612 36 6

I I FH



RIONe e 1110 Nee 11.11 OIN IND IMM Re• OIR

_..
CI1
0 i I i i I i i "‘iti. i I I I I I '

liN
,/

Ui 0

	

Cn o en

	

,S(2 2;•5--) .a-12
I_.

o

o

M

if

Y

I
f_k

co I
0 Æ
o

ÅM
1t x

L IL1

•4-cri

°O1o o
3

(1.1J)'AGIa

i
ILoop: 05 •Secondary, (Chn - Ch1)/IFIpil ,UTEM Survey at: Langedalen Grid
iLine: 5500N

Point Norrn.at x,y,z For: NS Sulfidmalmi, (1825,5050,410)
GI OPIINSICS L I I) jobI Compt: Hz Base Freq. 3.251 Hz

.. 9
GEOPHYSIQLE L TEE 0612 Plotted 366;



Langedalen Grid

Loop 05:In-loop Profiles
Hz

@13.251Hz frequency

point norm
-centre of the loop

(x,y,z)= (1825E,5050N,410 m.a.s.1.)

Chl reduced

In-Loop 05 Line 4600N 1500E- 2150E 650m 1:5000
Langedalen Line 4700N 1475E- 2175E 700m 1:5000




Line 4750N 1650E- 2100E 450m 1:5000




Line 4800N 1475E- 2175E 700m 1:5000




Line 4900N 1475E- 2175E 700m 1:5000




Line 5000N 1500E- 2175E 675m 1:5000




Line 5lOON 1475E- 2175E 700m 1:5000




Line 5200N 1475E- 2175E 700m 1:5000




Line 5250N 1475E- 2175E 700m 1:5000




Line 5300N 1450E- 2175E 725m 1:5000




Line 5400N 1475E- 2175E 700m 1:5000




Line 5500N 1500E- 2175E 675m 1:5000




Langedalen In-Loop 05Total 8075m




Loop 05 - point norm



Goes—amenenawnsanelessoneins  

0 1o r
c).
mo

ni

ni

co
0
0

0

rn

Ni

rn

r\3
—(5_9

C2111




CIO
m3

N

1111




i I I I I
ix.)
en

01
0
03

o

06.0

 I I t

r

rk"

.trr

25

i; I 1 I I

o

i?)&)

, o
o-



I I I I I - 1


Ni
01

Ni
11

0 1

ru

--4

rn

CO


fri

tD

ro


ni

Ni

r i I I I

1&)

en

,o

(w) AOR

Loop: 05 Secondary, (Chn- Chl)/HP I UTEM Survey at: Langedalen Grid
Point Norm.atx,y,z

Line: 4600N For: NS Sulfidmalm
(1825,5050,410)

Compt: Hz BaseFreq.3.251 Hz Å 9 A GEOPIlYSICS 1:1 li job
CTOPHYSIQUE LITE 0612

Suiveyed : 3 /3/6
Heduced : 29/5/6
P:o9cd • 1366



I I I I I 1

n.)

Cn

o

o
3

(111.1):A8(3

I LOop: 05 Secondary, (Chn - Ch1)/IHPI UTEM Survey at: Langedalen Grid
Point Norrn.at x,y.z

Line: 4700N For: A/S Sulfidmalm
(1825,5050,410)

GEOPHNSICS I JobCompt: Hz åBase Freq. 3.251 Hz GE-opmsiQui 111: 0612
Sur3eyed 31 3
Iloduced 5 6
Plolled 13'5,6 '



1111111111111111111111111111111nanin-1111•—  ~011111-111101•11111

(w) "Aa13

Plotted 3:6 6

(

r.)

cn

cp Tkit (35

6-9

r 1 1
i N.)

Loop: 05

iLine: 4750N
(1825,5050,410)

,Compt: Hz Base Freq. 3.251 Hz

Secondary, (Chn - Chl)/11-1131!UTEM Survey at: Langedalen Grid
Point Norm.at x,y,z For: A/S Sulfidmalm

GEOPHYSICS Job
GEOPHYSIQUIE LITIL 0612



usaanieunassana sas

i r 1 i i

	

en J..4 cp

	

o o o Cil

I

0

1.\) 01
01 0

CDm

r.)

cri

•0

Loop: 05 Secondary, (Chn - Chl)/INIDI UTEM Survey at: Langedalen Grid
Point Norm.at x.y.z

Line: 4800N For: A/S Sulfidmalm
(1825,5050,410)

, Compt: Hz Base Freq. 3.251 Hz 9 Å (.1 OPIINSICS I II)
GI OPIINSIQL E I I f I

Job
0612 Hnited 6"6:



OINISOINIO-11111111111111110111111011111•10  111101 111111111111111111111111111111111111•11-

I I I I I I I l I l I




cn. Ni

v 




Ni crl




0




01 0
CUl




(2 o 0 

rn

rni?




0




CID





CY)

ni


N


0

	

en .

	

, 0 -1.

	

', 0 0

	

3 i 3 iir? 

	

I I I I i 'i I I
(w)'AGIR

)11

IK)
o Ui

111111111

Loop: 05 Secondary, (Chn - Chl)/illpi UTEM Survey at: Langedalen Grid
Point Norm.at x.y,z

Line: 4900N For: A/S Sulfidmalm
(1825.5050,410)

Compt: Hz Base Freq. 3.251 Hz
• 11/ • GE(iPM SICS L1.1) Job

GEOPM SIQLE 1.1LE 0612



10111111neella  OINION MIOMIOINIIIIIII1111.0111111111.11111111011000111101110111.10

— 1 I

31/
cri r.)
0 o0 c"

co

(

CO

(w) Asia

CT1

I
Loop: 05 liSecondary, (Chn - Ch1)/IHH UTEM Survey at: Langedalen Grid

i Point Norm.at x,y,z
:Line: 5000N1(1825.5050,410) For: NS Sulfidmalm

(;LOPIINSICS 1111)
Compt: Hz Base Freq. 3.251 Hz

Å i å
GFOP111SIQUE I 111:

Job

0612

Survey_crl :30 3 6
Fp7p,c1»”:d1-9, 563 




011111111111111=1111•111•11111111111111111111111111110111111•11110110•111011111111101

ott,
ctri
rr 01

C»

ni

—
fl


03

0
o

Loop: 05

Line: 5100N


Compt: Hz

(w) -nai3




Job

0612

Surveyed
Reduced
Plolted

: 30/3/6
: 2915/6
3 6/6

Secondary, (Chn - Ch1)/1Hpl
Point Norm.at x.y,z
(1825,5050,410)
Base Freq. 3.251 Hz

UTEM Survey at: Langedalen Grid
For: NS Sulfidmalrn

• 11/ Å (EOPM'SICS 1:11)
CEOPIlYSIQUE LLEE



-1•11111110111.11-11011111101101111111111a0111-1111•1  11101111111111111111111111111111011111011111111101

I I I I IjJi I i I I I

I 0.1
o r`) cn

cc)

.__,r I I I

01. Ni
0-1

0


ci?-

0-)
-0

7f
ops.

_

—

- N

0

r.3
o

o

01 \0 o
3

III,11 I I I I

(w) •A013 


1}‘'

0 Ul

Ni

01
0

	

0- 0- \
! I I I I I I F I

! Loop: 05

Line: 5200N

Compt: Hz

Secondary, (Chn Chl)dHpl UTEM Survey at: Langedalen Grid
Point Norm.at x,y,z

, For: A/S Sulfidmalm
(1825.5050,410) GEOP

Base Freq. 3.251 Hz
• e M SWS I I I) job

GEOPMSIQUE 1.1 IT 0612

Swveyed : 323 6
Reduced : 26-6
PV2ed 13.'6 6 .



01111111•1111-1111•   ~0ege• wie ailleffillle11111•1111111111010110111•1111111111

FJT1T I I 1 I I I I1

(czn ftp.1 °e D

1 i
r..) 01
ol 0
o ni

0
ni

Co

ni

IS)

1\3

0
cri

o o
3 3 å

_li 11 I

(w) A913

ni

1 3
0 03

I I I

Ni


0
f
01

Loop: 05 Secondary, (Chn - Chl)/iHpi

Point Norm.at x,y,z
Line: 5250N (1825,5050,410)
Compt: Hz Base Freq. 3.251 Hz

UTEM Survey at: Langedalen Grid
For: A/S Sulfidmalm 	

GEOPIIYSICS 1:11)
GEOPHYSIQUE I. I LE

Surveyed : 3113i6

0612
Reduced : 2j616
Plo3ed : 13/6/6

Job



Mrn nOMONOOM

• \
I N.)' r:o

o (.11,

CO

0

0

0

ro

0 •

ic)\
0

3 o-
o cri

I I I I Ill I I

(w) 'A313

Loop: 05 Secondary, (Chn - Chl)/11-1pl UTEM Survey at: Langedalen Grid
Point Norm.at x,y,z

Line: 5300N For: A/S Sulfidmalm
(1825,5050,410) (II OPI 11srus 1 I I) job

,Compt: Hz Base Freq. 3.251 Hz
• . •

GEOPH1SIQUE L.I EE
[ 0612

Sur.eyed 31,3 5
Hcluced 2 6'6
Plolod : 13'6,6

\;Yfjz r\.)

0-1

c()

cn


ni

Cr)


0
ni



n10 —0

i CO
0

m

(w) Agia

01




0 —4-

0 0

3 0.

CY1

0

0
ni


ni

ni

CO

m

•Loop. 05 Secondary, (Chn - Ch1)/Hpi UTEM Survey at: Langedalen Grid
Point Norrn.at x,y,z

Line: 5400N; For: A/S Sulfidmalrn
(1825,5050,410)



P

i Base Freq. 3.251 Hz
GEOHYSICS L I I) Job Surveyed 31i3 6Compt: Hz 

GEOPIIYSIQUE I I EIE 0612 Mtuesde?132/662



-111111111-1111en0111101101111n1 001111•=1111011111111111101011110101111111011111ffill

01

S-E)

01
0
0.
MO

01

0

0

0

0

rn

03

0

0

CID


0

0

0

0

SEI

01
,0

0-

(w) 'AaI3

0

0
3

—‘

0

o
6•

Loop: 05 Secondary, (Chn - Chl)/jHpl UTEM Survey at: Langedalen Grid
Point Norm.at x,y,z For: NS SulfidmalmLine: 5500N (1825,5050,410)

GLO1'111 SICS LTD
Conl pt: Hz Base Freq. 3.251 Hz

• Å

GE0PH1SIQUE LTEE
Job

0612 Hofted 36 6



Langedalen Grid

Loop 05:Offloop Profiles
Hz


@3.251Hz frequency

point norm

@-300moutside the loop centre


(x,y,z)= (2500E,5050N,470m.a.s.L)

Chl reduced

Off-Loop05 Line5200N 2225E- 2800E 575m 1:5000
Langedalen Line5300N 2250E- 2800E 550m 1:5000

2225E- 2800E




Line5400N 575m 1:5000




Langedalen Off-Loop05Total 1700m




Loop05- pointnorm



1 II I

Ni

0-1
o

o

ni 17
Ni

o

\

o

o cn

(w) .Aus

Loop: 05 Secondary, (Chn - Ch1)/IFipl UTEM Survey at: Langedalen Grid
Point Norm.at x,y,z

Line: 5200N! (2500,5050,470) For: A/S Sulfidmalm
Compt: Hz Base Freq. 3.251 Hz

• GI.OPI fl SICS LTD job Survt.yed 30.:36 !
tecit.:2. 6 6 '

GEOPIPISIQUE LTEE 0612 Plo;5 -2:1 136 6



 egeranennuann— lem g g g ano new

IV
r0

N)
i (Y1,0 GJ0 Ul

a,P9 0

i M

<0101 0

Ni
01

0

:r.tr

r .)
0 en

OEI
IIIII1111

Ni
01

o-

1111111111LI

IN)

0

0
ni

0-1 0
0 0 0

3

	

/3 6-9

	

il!ll 11111
(11.) Aola

Ni

0

ni

Loop: 05 Secondary, (Chn - Ch1)/IHpil UTEM Survey at: Langedalen Grid

Line: 5300N
Point Norm at x,y,z For: NS Sulfidmalm
(2500.5050,470)

GEOPI fl SICS Job 133.3.e.ed 3J 3 6
1,3 nrl 2 6 6Compt: Hz Base Freq 3 251 Hz GEOPI INSIQUE fl 1.1: 0612 1 136 6



INS INN NEK fl geol 1Ee 1111« INSIL MIN

cn
o

Ni

01

-6•2 ro

0 —

Ni






0






0

rri






Ni

01





ro
o o 0 U1 01

3 3 b-`)




?"--)




(w)A013

Loop: 05 Secondary, (Chn - Chl)/11-Ipi UTEM Survey at: Langedalen Grid
Point Norrn.at x,y,z

Line: 5400N For: NS Sulfidmalrn, (2500,5050,470)
Compt: Hz Base Freq. 3.251 Hz • Å ci3OrinsicS LTD Job Surveyed - 30 3 6

GEOPMSIQUE LTEE 0612
,F,:e0:12ti:J.cdeI 13z6.668

Ni

m



Langecialen Grid

Loop 06: Full Profiles
Hz

@13.251Hz frequency

point norm
centre of the loop

(x,y,z)= (1825E,4100N,380m.a.s.1.)

Chl recluced

Loop 06 Line 3600N 2225E- 3025E 800m 1:6000
Langedalen Line 3700N 1650E- 2150E 500m 1:6000




Line 3800N 1475E- 2175E 700m 1:11000




2225E- 3025E 800m




Line 3900N 1650E- 2150E 500m 1:6000




Line4000N 1475E- 2175E 700m 1:11000




2250E- 3025E 775m




Line 4100N 1500E- 2150E 650rn 1:11000




2250E- 2900E 650m




Line 4200N 1500E- 2150E 650m 1:11000




2250E- 2750E 500m




Line4300N 1475E- 2150E 675m 1:11000




2250E- 2575E 325m




Line 4400N 1475E- 2175E 700m 1:6000




Line 4500N 1500E- 2150E 650m 1:6000




Langedalen Loop 06Total 9575m




Loop 06 - point norm



mou on. sasmos

Ni

o

o)

o

'


0
0

0
033

o

Ni
01

Ni

Ul

	

3 o0

:I i I I III iI
(w) 'net3

Ni

01 2300E

2400E

2500E

2600E

2700E

2800E

2900E

3000E

! Loop: 06 Secondary, (Chn•Chl)/11-1pLUTEM Survey at: Langedalen Grid
Point Noriu.at x,y,z

Line: 3600N For: A/S Sulfidmalm
(1825,4100,405)



C.FOPHCompt: Hz ,Base Freq. 3.251 Hz

NSICS I ID J06
2-9Reduced 5 ,

GEOPM SIQL I II I 0612 Feurc '366
6



soa s a s im - - a NEN mm fl smo Ile.

Loop: 06

Line: 3700N

Compt: Hz

(w) .A09

Secondary, (Chn - Chl)/iHej

Point Norm.at x,y,z
(1825,4100,405)

Base Freq. 3.251 Hz

UTEM Survey at: Langedalen Grid
For: A/S Sulfidmalm




11/
GEOPI1YSICS LTD•
GEOPHYSIQUE LTEE

Job
0612

Survoyed : 4/416
Roduced : 29/5/61
Plotted : 13/6/6

--- r
Ni
01

rrrp

i

3000?

30061-

30081.

200L

1.

\4.I ILi I __I

Ni
—o0 en

c, 0
r-11



Bou ANE fl me.

<S9- 'e2

zcri

cri

o

o
o
o

3 o-

ni
(w) •A013

Loop: 06 Secondary, (Chn - Chl)/Hpi UTEM Survey at: Langedalen Grid
Point Norm.at x,y,z

Line: 3800N
(1825,4100,405)

For: NS Sulfidmalm 	
GEOPHYSICS LTD job

Compt: Hz ' Base Freq. 3.251 Hz
å 


GEOPHYSIQUE LITE 0612 Plotted 13661



sio eei fl eis olo

3001-3

3000?

3006

l

, 0

— 0

m

Cb
0 -1-
0 0

3

w) Abla

Loop: 06 Secondary, (Chn - Chl)/11-1pi

Point Norm.at x,y,z
Line: 3900N (1825,4100,405)
Compt: Hz Base Freq. 3.251 Hz

UTEM Survey at: Langedalen Grid
For: NS Sulfidmalm
•• • GEOPHYSICS L

GEOPIINSIQUE I I Fl
Job Surveyed : 43116

Reduced 29136
0612 163t,-61 136 6



mit swassesausen IND one *IN

0-

ni

3003?

3000?

Ni
op


rn

• GL1
'

0 •

..rri (w) al3

o o
3 0 (-)

0•0 -

Loop: 06 Secondary, (Chn - Chl)/Hpi: 

Point Norm.at x,y,z

Line: 4000N ,
(1825,4100,405)

Cornpt: Hz ;Base Freq. 3.251 Hz

UTEM Survey at: Langedalen Grid
For: NS Sulfidmalm

GEOPID 51C3 LTD Job
GEOPIlYSIQUE LTEE 0612 P:ott,(1 1366



Effil SIE fl 1.11 Yea 1.5 1.01 fl

1 1 I I 1

crin

Cao

171


CO

11111

Ni

(11

1 1 1 1 1 1 I

0

O

1— 1

1<..)
01

I 1

(111) 'A013

• Loop: 06 Secondary, (Chn - Chl )/IFIpt UTEM Survey at: Langedalen Grid
Point Norm.at x,y,z

Line: 4100N For: A/S Sulfidmalm 	
(1825,4100,405) GEOP

Compt: Hz Base Freq. 3.251 Hz
Å 9 å EINSICS L I D Job

GEOPI-11SIQUI: LIII 0612 PcI1d 1366



aes fl emo se a ssr a s ta ono ele

I _ I

o o
3

(w) -Aela

Loop: 06 Secondary, (Chn - Ch1)/IHPI' UTEM Survey at: Langedalen Grid
Point Norrn.at x,y,z

Line: 4200N
(1825,4100,405)

For: A/S Sulfidrnalm
Compt: Hz Base Freq. 3.251 Hz  •• SI I:10 Job

GEOPIINSIQUI: IllE 0612 H oiiej 1366 ;



es Now imee fl low fl Offie fl ale eale

0

0

a>

III

fri
..4

n)
0

0
0

I,

rll a<

N)
I'V
0 I

0
M

11\)
a t0
0
M •c» I v

-i. _,. Nial 

0 0 0 C»
3 09

•...o
- y 0- ,0

\ :ir
i i 


(11,1) 'AGIR

-

Loop: 06 l Secondary, (Chn - Chl)/H131

:Point Norm.at x,y,z
Line: 4300N I

(1825,4100,405)
Compt: Hz Base Freq. 3.251 Hz




Job

0612 P d i366

UTEM Survey at: Langedalen Grid
For: NS Sulfidmalm

GEOPI-11sIcsI 1DÅ I å
(:I Orl-INSIQUELII I-



111M11011-110110~.11.  =11--11.11111•1101011111111110100111110-111011

UTEM Survey at: Langedalen Grid
For: A/S Sulfidmalm

• GEOPI IYSI CS 1..1D
GEOPI IYSIQI..IE

30061-

3008

I I I

o en

LI iI I I I

01

o0
0
c3.9

\

30091.

30091

0

171

3001-3

30003

30061-

Point Norrn.at x,y,z
Line: 4400N

(1825,4100,405)
Compt: Hz Base Freq. 3.251 Hz

Loop: 06 1Secondary, (Chn - Chl)/IHpi

Surveyed 3/4/6
Reduced : 2915/6

0612 Ploded : 13/6/6

Job



1.11.11Ineene

01

300L

l

30091.

1 ' 1

0
,o ,o

.1
ji

cn 1.o
o o o ol
3

0 ,o o
6-



o-%ffit3

30003

3006

k

1 I

(111) 'ADIR

I Loop: 06

Line: 4500N

Compt: Hz

Secondary, (Chn - Chl)/IHpi

Point Norm.at x,y,z

(1825,4100,405)

Base Freq. 3.251 Hz

UTEM Survey at: Langedalen Grid
For: A/S Sulfidmalm

GEOPHYSICS D
(;110P1-1151QU11I I 11

job Surveyed : t'4/6
Peduced 291516

061 2 P1o3o.:1 13 6 6



1

1

1
1

1

1
1

1

1

Langedalen Grid

Loop 06: In-loop Profiles
Hz

(h3.251Hz frequency

point norm
centre of the loop

(x,y,z) = (1825E,4100N,380 m.a.s.1.)

Chl reduced

In-Loop 06 Line 3600N 777 5E - 3025E 800m 1:5000
Langedalen Line 3700N 1650E - 215011 500m 1:5000




Line 3800N 147511-2175E 700m 1:5000




Line 3900N 1650E - 215011 500m 1:5000




Line 4000N 1475E - 217511 700m 1:5000




Line 4100N 1500E - 2150E 650m 1:5000




Line 4200N 1500E - 2150E 650m 1:5000




Line 4300N 1475E - 215011 675m 1:5000




Line 4400N 1475E - 2175E 700m 1:5000




Line 4500N 150011- 215011 650m 1:5000




Langedalen In-Loop 06 Tohl 6525m




Loop 06 - point norm



IIMS110011M-1•111011111---1111.111111111•111111111011111111111111111111111111111101111111111

t.„
Arr.

4 (51
,C>
o

41.

rk. 1C)
0 (Ji

Loop: 06

Line: 3700N


Compt: Hz

(w) rnora

Secondary, (Chn - Chl)/iHei
Point Norm.at x,y,z

(1825,4100,405)
Base Freq. 3.251 Hz

UTEM Survey at: Langedalen Grid
For: A/S Sulfidmalm

å GLOPI I L
GEOPIINSIQUE LTEE

Jo ,
06,b z

Surveyed
Reduced

:

414/6
: 2 676
1366



110•11111•111111111111111~1111911•0111111  01111111110110  1110111111111111•110111a—

cri
CIN) CnQn
rr<or OR

0)


rfl

03

CO

N3

Ni
Cri

rn

N3 -

r:)

0•1

(11.1)'Ael3

Loop: 06 Secondary, (Chn - Chl)/illpir UTEM Survey at: Langedalen Grid
Point Norm.at x,y.z

Line: 3800N For: A/S Sulfidmalm
(1825,4100,405)

Compt: Hz Base Freq. 3.251 Hz
Å i å (.;I:opmsles LTD J ob .S.^,e.yed 346

GLOPI-DSIQUE LTEE 0612 Kccr`iirdei 32:46



10011-1~ ffla —11111SISSENISMOISSUSIMING

. i___•___., ,

	

1.) I _. ,

	

0-1 o i.)

03


rn

1
co t- o
o im

M3

Loop: 06

Line: 3900N

Compt: Hz

-ts

o 0
3 4:

UTEM
For:

r:)
o 01

-6`)

Survey at: Langedalen Grid
A/S Sulfidmalm

Job

0612

Ni

o —
o

t\.)

Ni

C.43- frl

(w) .A0 19

Secondary, (Chn -

Point Norrn.at x,y,z

(1825,4100,405)

Base Freq. 3.251 Hz




• Å GEOPI lYSICS LTD
GEOPHYSIQUE LTEE

Swveyed : 41416

Reduced : 2/6/6

Plotted : 13.1616_



111•1111•111-111110  fl aime eming 1.01•111101~1111111110001111011  011101

...

Ni '
L

,o01 o
o -Ot)

II

CO
—

CD


(11

%

3
i I i i l' 1

I

I
I
I I

a

01

0

3
1

.
_k
0

I I I I

_s
0

III

Ni
01

(w) 'AGIR

Ni

01

0-

1 _1

Loop: 06 Seconciary, (Chn - Chl)/IHPL UTEM Survey at: Langedalen Grid
Point Norr-n.at x,y,

Line: 4000N
z For: A/S Sulfidmalm

(1825,4100,405)
Compt: Hz Base Freq. 3 251 Hz Å • Å cii onnsics L Il) Job 'fJr,eyed 3 16

GEOPII1SIQUE LITE 0612 Pe !„cod 2 6 6
{6, 6ca . 136 6



0 r
0,
rTN

cn
0- --

I r
l

I

r\..)

Ul

'

n—s

6----- o'
alK)

:ktY

Ni
01
,o
o

rrl

N.)

rilevC0  3
o

Ul —s.

I
0 0

„,.

(ir) 'A013

r
0-1

Loop: 06 Secondary, (Chn Ch1)/IHPI:, 


Line: 4100N
Point Norrn.at x,y,z
(1825.4100,405)

Compt: Hz Base Freq. 3.251 Hz


UTEM Survey at: Langedalen Grid
For: A/S  Sulfidmalm

GEOPE-PISICS L I D JOb s'vey"
red,rei 2CI cwi fl slQt r I III 0612 i



GEOPI fl SIQII I I IT
GEOPHYSICS 1.113 Job

0612

0111101•1111•111—  esaa ImeminiliM•11011N11111111  11111111111111111111

(J1
Ni

0

Ni

;3-1?

0

0
ni

Co

0

0

II
.92.i

\11LIL

TOen
0 .---

I I I I I

Loop: 06 Secondary, (Chn - Ch1)/IFIpI

Line: 4200N
Point Norm.at x.y,z

(1825,4100,405)
Compt: Hz Base Freq. 3 251 Hz

ro
o !I
o iti

o

m 7

a
241

U-I N
\. 0 0 il; 0 Ul

/ I
3

(w) •Aala

UTEM Survey at: Langedalen Grid
For: A/S Sulfidmalm

• 3 6

.1 1356



101111111111111111•111110ffienffieffineig.1111111111111-111101•11110111111111111011111

ro
cyl

ccri ,o
rrk9 o-

Ol
o - ---

o 0
m

171

ni —

CO
—

0

CO

fri

rv

ni

.z..w
il

.k,
 i

4,

1"

+4,

I I

:

I I I

0 0 ,

A.
o en

	

o-
...o
6--

I I ; 1 1

i

I I
/

cr,

I I
3

I I I i .i 	 1 I I

(w) 'A019

r\)

0

Loop: 06 Secondary, (Chn - Chl)/HPI UTEM Survey at: Langedalen Grid
Point Norm.at x,y,z

Line: 4300N For: A/S Sulfidmalm
(1825,4100,405)

,

,Compt: Hz Base Freq. 3 251 Hz
• . Å

(:} ovin sics 1I D job Sur‘ulred 2,4 '3
iLduced

(il OPIINSIQUI- I FI I. 0612 PloUed 13 6 6



eammo—ow

1il



,
01, R)
Ct\..) (51

...s.

CUI ! o0

rrlf9 .
,

,

N.)

01

II

12
.45

thl

I

o

m —

(.0

(w) .^819

Loop: 06 Secondary, (Chn - Chl)/Hpi UTEM Survey at: Langedalen Grid
Point Norrn.at x.y.z

Line: 4400N For: A/S Sulfidmalm
(1825,4100,405)

Compt: Hz Base Freq. 3.251 Hz
• CII(WInSICS I. FD

CEOPHYSIQUE LTEE 0612
Job

RoduCed
Plotted :

:4 :3
:6.6



11•1111•011111111.11— —ffieffie— effiellffill11•111111111•111111•111  11M  

_a
cn 	
o
o.
(TN cn

cn .352 .„0

— 0

fri

0 (Y1
o

0`

CO
- 0

rn

—h)

_
(w) A013

,Loop: 06 Secondary, (Chn-Ch1)/1Hpi

Line: 4500N Point Norm.at x,y,z
(1825,4100,405)

Compt: Hz Base Freq. 3.251 Hz


UTEM Survey at: Langedalen Grid
For: NS Sulfidmalm

• • GEOPI fl SICS L I I) Job
GEOPM SIQUE LTEE 0612

Redt.ced
1366



Langedalen Grid

Loop 06:Off-loop Profiles
Hz


@3.251Hz frequency

point norm

@-300m outside the loop centre


(x,y,z)= (2500E,4100N,405m.a.s.l.)

Chl reduced

Off-Loop06 Line 3800N 2225E- 3025E 800m 1:6000
Langedalen Line 4000N 2250E- 3025E 775m 1:6000




Line 4100N 2250E- 2900E 650m 1:6000




Line 4200N 2250E- 2750E 500m 1:6000
2250E- 2575E




Line 4300N 325m 1:6000




Langedalen Off-Loop 06 Total 3050m




Loop 06 - point norm



MOOMEM moMelli—MIE—M011

i I

r()

r\91

c>

c>

en
• -

M

m
o)•o .cao o —..

co o o
3 o0

M I

1

0-

30063

30093

300L3

30093

30093

300V3

300C3

(w) twia

Loop 06 Secondary, (Chn - Chl)/Illpr

Line: 3600N
Point Norrn.at x,y,z

(2500,4100,405)
Compt: Hz Base Freq. 3.251 Hz

UTEM Survey at: Langedalen Grid
For: NS Sulfidmalm

. • Å GEOPHYSICS I, ED
GLOPMSIQUE IATI

Job


0612
f;Inveyed
lieduced

:

: ?/.1:6
: 2:6/6
13 't 



OPInSICL, I I I) JobCompt: Hz Base Freq. 3.251 Hz (,I OPIINSI(21 I I I El

Loop: 06 Secondary, (Chn - Chl )/iHni UTEM Survey at: Langedalen Grid
Point Norm.at x,y,z

Line: 3800N For: A/S Sulfidmalm 

(2500,4100,405)

0612

(w) A313

•1 2 6
t 2 6

13 5 5

-2

9°8b0E

2400E

2500E

2600E

2700E

2800E

2900E

3885bE

0 0
3 0-

ti

sul 30063

30083

300L3

30093

30093

300173

300E3



MINn s afell int s les

, o
o

30063

30083

300L3

30093

30093

300173

300£3

cy)
o

o o

	

3
.0
.-

1 i I i i I
(w) non

2500E

2600E

2700E

2800E

2900E

3%310E

01

Loop: 06 Secondary, (Chn - Chl)/1HP1 UTEM Survey at: Langedalen Grid
Point Norm.at x,y,z

Line: 4000N For: A/S Sulfidmalm
(2500,4100,405)

Compt: Hz Base Freq. 3.251 Hz
Å e Å L D Job

	

GEOPM SIQUE I TIPE 0612 1366



INES Inna eseSsuas St Mel

Cn
o o

fl

7

o
3 -å2

	

t I
(w) .AGIB

3.00m

-

2400E

2500E

2600E

2700E

2800t

30083

300L

3009?

3009?

30017

! Loop: 06 FSecondary, (Chn - Chl)/IHpI UTEM Survey at: Langedalen Grid
Point Nonn.at x,y,z

Line: 4100N
(2500,4100,405)

For: NS Sulfidmalm
Compt: Hz Base Freq. 3.251 Hz

GEOPIINSK I ID
GEOPM tilQ1 I:. I III

Job

0612



goei fl a sffile 110, INS 0111111

0- 0-

1\.)
010
-.0

0-

Ni

0

0

fl

r)
o 01

0° 300L

30093

30093

300173

N)

0-1
-00&IBM3

3009

9009a

o —•
0 0

3 6 ,

(w) -nei3

Loop: 06

Line: 4200N

Compt: Hz

Secondary, (Chn -

Point Norm.at x,y,z

(2500,4100,405)

Base Freq. 3.251 Hz

UTEM Survey at: Langedalen Grid
For: A/S Sulfidmalm

G1:01'llYSICS 1 II) Job
CLOPIlYSIQUE I. 1




0612
Surveyed 2/4/6
Reduced : 2/6/6
Plotled : 13/643



-1111ESS10-11111

30093

300173

300£3

I I I

Oi

rr1"
cc;i:

(w) A313

Loop: 06 Secondary, (Chn - Chl)/[HPI UTEM Survey at: Langedalen Grid
Point Norm.at x.y,z For: NS SulfidmalmLine: 4300N
(2500,4100,405)

cl opIllsIcs MD Job Surveyed 2'4 6Compt: Hz Base Freq. 3.251 Hz
• •

(4IonnsiQuE LTEE 0612
ReciJsed n66

 PIc170.1 . t9 6



Storebraten Grid

Loop 07
Hz

@3.251Hz frequency

point norm

@-centre of the loop


(x,y,z)= (5700E,6000N,210m.a.s.I.)

Chl reduced

Loop07 Line5800N 5425E- 5925E 500m 1:4000
5425E- 5950EStorebraten Line5900N 525m 1:4000




Line5950N 5425E- 5950E 525m 1:4000




Line6000N 5450E- 5950E 500m 1:4000




Line6050N 5425E- 5975E 550m 1:4000




Line6100N 5425E- 5950E 525m 1:4000
5425E- 5950E




Line6200N 525m 1:4000




Storebraten Loop07Total 3650m




Loop07- point norm



8.1 nel 1/1 iffie

I l il

cri
o

o-

- 01

	

ucin icn
dr,

3 0-

	

1 . ,I I;
(w) .AGIR

cn o
,o

o--

!

Loop: 07 Secondary, (Chn - Ch1)/IHpL UTEM Survey at: Storebraten Grid
Point Norrn.at x,y,z

Line: 5800N For: A/S Sulfidmalm
(5700,6000,210)

Compt: Hz å • Å GEOPMSICS I fl) job
Base Freq. 3.251 Hz GEOPIINSIQUI- I I I-E 0612

3



s imeas—a see

I

0-1

co

3

(w) inoi3

Critzii)

_ I _ I _ I

—

Cn


0

\ I 0
IT1

01

03

0

fri

Loop: 07 rsecondary, (Chn - Ch1)/Hpi

Line: 5900N
Point Norrn.at x,y,zr 

(5700,6000,210)

1Compt: Hz rBase Freq. 3.251 Hz

UTEM Survey at: Storebraten Grid
For: A/S Sulfidmalm

GEOPHYSICS LTD Job Swveyed n5/4/6
Reduced ..9/J/6GEOPIIVSIQUI1 I. LE (m,
PinHed : 13/616



01
o

(31

Ul

0

01

01

0

01
co

(31

251

rrt)

3

'1

I I

(71

6.2

C.T1
o




3

62

clyi

Tr>

.(1/1'1

.rk

IA

\

C51

01
o

offie moo

'

o

62

(111) Aai

Loop: 07 Secondary, (Chn - Chl)/Hpi
Point Norm.at x.y,z

Line: 5950N
.(5700,6000,210)

Compt: Hz Base Freq. 3.251 Hz

UTEM Survey at: Storebraten Grid
For: A/S Sulfidmalm

GEOP1 lYSICS 1.11)•
GFOPIINSIQUE 11TE

Surveyed : 5/4/5
Frcrduced ' 29:5'6 I

06 PHttr'd 115.6

Job



lowe fle son son offie mi sone

ul
0
0 i.
CO- 1 01„,, ...,

IT1DCi.n

3
I i I I j..i I il II ‘,” J 1 1 ; I

(w) •AO9

Loop: 07 ISecondary, (Chn - Chl)/iHpI UTEM Survey at: Storebraten Grid
Line: 6000N

Point Norm.at x,y,z For: NS Sulfidmalm
(5700,6000,210)

Compt: Hz • i cEopinSIC S I I I) Job
,Base Freq. 3.251 Hz GI OPIINSIQUI. I I I I. 0612

0-1 '

:6, 6



fiell—nell1011111111111110111110111111110101111~11M1•1111-1111111111101111011111111111111•111

Loop: 07

Line: 6050N

Compt: Hz

(11) .A013

Secondary, (Chn - Chl)/Hpi
Point Norm.at x,y,z

(5700,6000,210)

Base Freq. 3.251 Hz

UTEM Survey at: Storebraten Grid
For: A15 Sulfidmalm

GEOPHYSICS
GEOPHYSIQUE L I

job

0612
Surveyed
Redaced : 79/5/6
Platted : 1316/6

I I

0-1


o'?

01 0

o i?9

I

1I I II I I I

> in"r)

I

3



1111101111111110011111111fl fl fl NIIII fl fl fl 111110OIN 101.1 1101101•1111 INOI fl

.4:))

4-

TI

A

I\
01
0 61 Ul 0
3 -0-e. 0-

(11) 'AOR

Loop: 07 Secondary, (Chn - Chl)/Hpi UTEM Survey at: Storebraten Grid
Point Norm.at x,y.z

Line: 6100N For: A/S Sulfidmalm
(5700,6000,210)

Compt: Hz Base Freq. 3.251 Hz
i Å 9 Å GEOH115WS I ID

CEOPIINSIQUI I III

5Grveyed

0612
RIIicod : 29:526
1-G:t6d .

Job



1.;

(F)u ey,ory25n 5:66

Loop: 07

Line: 6200N

Compt: Hz

(w) A013

Secondary, (Chn -

Point Norrn.at x,y,z

(5700,6000,210)

Base Freq. 3.251 Hz

UTEM Survey at: Storebraten Grid
For: A/S Sulfidmalm

GEOPII1SICS 1.11) Job
GEOPIINSIQUE I I EE 0612

IT1

1,9

cn

	

o /r&
o

	

i FYI
'0\,,jd,

01 /
.-.,
o .-
o
111

Cri

co

Cri

0
Ctn
frb

3

0-1



1

1
1
1
1

1

1

1
1

1

Soknadalen Grid

Loop 08
Hz


@3.251Hz frequency

point norm

@-centre of the loop


(x,y,z)= (5900E,4330N,210m.a.s.1.)

Chl reduced

Loop 08 Line 4200N 5625E - 6175E 550m 1:4000
Soknadalen Line 4300N 5625E - 6175E 550m 1:4000

Line 4350N 5625E - 6200E 575m 1:4000
Line 4400N 5650E - 6150E 500m 1:4000
Line 4450N 5650E - 6175E 525m 1:4000

	

Soknadalen Loop 08 Total 2700m

Loop08- point norm



ola Imanaeasissalas ime

(W) A313

Loop. 08 Secondary. (Chn - Chl)/4-1p1 UTEM Survey at: Soknadalen Grid
Point Norm at x.y,z

Line: 4200N For: AIS Sulfidmalm
(5900,4330,210)

GI OPIIN SIC, I I I) 6 4Job
d.1,,r3.c1,129 5 6Compt: Hz Base Freq. 3.251 Hz

• • GI OPIIN SIQL I 1111 0612
He
1163, d 13 6 6 I

, 6

I I

0•1
;SQ'

O'12

1 1 1

I17)1 (171

op

1\.)
•l

I —•

,
dti ti

/ / V
en

, /
1".<

`76 :< :` ei

0

1.11

<D

0

0


0

0

0

01

0

,o

(Yl

0

0

G)



offie a Iffie eme offie nee fl fl eis fl offie fl offie fl aue

1 1 rll yHrili 1

id

oH\3
cal*D

fy;

a)

, f
N.) \ \ .: I
I 0-1

i
..a.

n .4h--.< n0 c e 0 :!. 0
3.6-P- ... ...- 00-

0

I

( U.i) "AO13

Loop: 08 Secondary, (Chn - Chl)/11-1p1! UTEM Survey at: Soknadalen Grid
Point Norm.at x,y,z

Line: 4300N For: AIS Sulfidmalm
(5900,4330,210)



GLO

Compt: Hz 'Base Freq. 3.251 Hz
• PIINSICS I I D

orin sIQL w 0612 Roduced 29 516
Ploi:ed 13 6'6

Y>):

ti2:<



011.11.1110.1-11001111111110111011110011111111110111111111•111111111111111111111111111  111•111~-11•1

,

,6o

1--
ro
c.n

ca-9

01

CD

0
rri to

0 0 0l 01 0

3 3
I '

,0

(111) "Ao 3

Loop: 08 Secondary, (Chn - Chl)/Hp( UTEM Survey at: Soknadalen Grid
Pomt Norm at x,y,z

Line: 4350N
(5900,4330,210)

For: A/S Sulfidmalm
S I 11) job

Compt: Hz ,1BaseFrey 3 251 Hz
Å Å

I oPinsIQLI HA 0612 3.1;t:fr;.(1137,,if6



Manen a 1M MOIllei

i

r )n) c:n \ cri
cren cn 1- O-90-9 o

0-

o

m

- st

ky
'

C)

ni
C.T1 Ul

3 3

(w) .nal3

01 0

o o

Loop 08 Secondary, (Chn - Ch1)11-IpI UTEM Survey at: Soknadalen Grid
Point Norm.at x.y,z For: A/S SulfidmalmLine: 4400N
(5900.4330.210)

GEOPIINSICS LTD jobCompt: Hz Base Freq. 3.251 Hz
•

Grol'InSIQUE LTEE 0612 6



Offitallrneeiffile mon 01•I MINIEM

irji

(111) 'Aol

01 '
o

o

Loop: 08 Secondary, (Chn - Ch1)11-ipi UTEM Survey at: Soknadalen Grid
Point Norm.at x.y,z

Line: 4450N For: NS Sulfidmalm
(5900,4330,210)

Compt: Hz Base Freq. 3.251 Hz
Cl ()PInsu S mi) job Gl.'‘.eyed 546
GEOPIINSIQLE LTEE 0612 Ucded 132696"



Appendix B

0612 Production Log

UTEM 3 Surface Survey

Ertelien Project
Norway

for

A/S Sulfidmalm



Production Log (0612)

UTEM Survey on the Ertelien Project, Norway


A/S Sulfidmalm

DaLe Rate Production Comments


Mar 9 The LITN1 equipment is picked-up by truck for shipping
to Nonvav.

Mar 13 \lob

Mar 14 Mob

Mar 15 n/c

Mar IN

S. Elson, J. Frost, K. Arseanault fly from Kingston, to
Tomnto, Ontario. T. Pinkertbn flies trom Otta \va to
Toronto, Ontario. Thev entire crew tlies on an
overnight flight from -toronto, Ontario to I,ondon,
England.

Crew: Flson, J. Frost, T. Pinkerton, K. Arsenault

The entire crew arrives in London, England and catches
a connecting flight to Oslo, Norway. The crew is
picked-up at the airport and taken to the field house
in Tvristrand, Norwav.

The UIL gear is at the tield house when the crew
arrives. The gear is unpacked and the clocks are
turned on.

Crew: 5. Elson, J. Frost, T. Pinkerton, K. Arsenault

The entire crew \vas exhausted in the morning and most
had slept verv little during the night. It was decided
not tolav wire todav and give the cre‘v the dav to
rest. Poris Fox from Falconbridge Ltd. was
consulted about the decision and said il was fine as
long as LG1 did not charge a stand- by dav but
charged a down dav. The crew spooled sOme wire
onto the 1,G1 spools and S. Flson and J. Frost  vent
to the grid in the afternoon to meet
supplier and to orient themselves.

Crew: S. Elson, J. Frost, T. Pinkerton, K. Arsenault

,aid all of Loop I at the Sigdal Grid. The loop was
continuous bv —3:45pm. The adapter plug for the
transformer \vas not compatible with the generator.
The receivers and coils tested the background noise
in the area. The transformer plug was changed in
the evening.

Crew: S. Elson, J. Frost, T. Pinkerton, K. Arsenault

Mar 17 P(2)-4 650m Read: Loop 1- Sigdal Grid 3.251 Ift
Line 10100N 5050E-4750E I li
Line 9400N 5050E-4700E Ilt

LIENI Survey 0612 - Frtelien PriNect, Appendi I) H



Production Log (0612)
UTEM Survey on the Ertelien Project, Norway


Als Sulfidmalm

Ikite Rate Production Comments 


contld Began reading from Loop 1. At -12:00 pm the signal
was lost from the loop. The generator had stopped
operating. One crew member was left vith the
transmitter and generator to identifv and solve the
generator problem. At -11:45pm thw generator
stopped working again. The generator vould begin
oscillating then stop. There was also fl maIl amount
of fuel leaking frorn the carburetor ebanik,r.
throttle adjustment was also toggled since this was a
known problem with this type of generator. The
generator started again however stopped working
after 15 minutes. Multiple adjustments were made
however the generator vould not operate for
longer than 5 minutes at a time. cre v lef t the

grid at 5:00 pm.

Crew: S. Elson, J. Frost, T. Pinkerton, K. Arsenault
To Date: 0.650km

Mar 111-1 P(2)-4 1250m Read: Loop 1- Sigdal Grid 3.251 I lz
Line 10100N 4350E-4750E 111.
Line 9400N 4350E-4700E Hz.
Line 9500N 4350E-4500E Hz

	

5050E-4700E 111
The svnchronization bet\veen the clocks waslost after 45

minutes of reading. This was not identified until
later in the dav. Channels b-10 were affected by this
svnchronization problem. lt was unclear what-the
eause of this loss of svnchronization \vas. The
generator stopped working at -3:15 pm. •Itie crew-
chief decided to restart the tranc.mitter and the
t vo creWs to read one line together dt 50111 Stdtions.
At b:15pm the generator stopped working. The
rece ivers \vere 20(hn apart at this point. vas
decided to stop surveving for the dav so the cre v
could depart the grid betore dark. The creW
returned to the field house at S:00 pm. .A second
generator vas purchased for the 1.C1. cre \v during
the dav.

Crew: 5. Elson, J. Frost, T. Pinkerton, K. Arsenault
To Date: 1.'1011km

LI I\I Survey 1612 - S Sultidmalm Lrfelfen l'roject, Norway Append R nr, 02



Production Log (0612)

UTEM Survey on the Ertelien Project, Norway


A/S Sulfidinalm

Date Rate Production Comrnents


Mar 19 P(1)-2 700m Read: Loop 1- Sigdal Grid 3.251 Hz

	

D(1)-2 Line 9600N 4350E-5050E Hz

The new generator operated properly for the entire day

of reading.
Receiver 5 was synced in the morning and a valid

calibration was performed. At the first reading of
the dav the receiver began overloading. The
receiver vas shut-off but would not restart. Tlw
receiver was reset muRiple times bul would not turn
on properly. battery was disconnected and the
receiver was eventually restarted. transmitter

vas shut down and an attempt was made to resync

the receiver however the clock shut-off as the
receiver was being synced and the receiver would
not shut off or turn on properly. The transmitter
was energized so the other receiver in the field could
continue reading. Receiver 5 was brought back to
the truck to be fixed and attempted to be synced to
the spare transmitter. After multiple resetis Receiver
5 was turned on and was synced to the spare
transmitter. Tlw receiver was then brought back
into the field, the transmitter was shut down and Rx
5 was synced again. A valid calibration vas
performed and the receiver began reading. During
the first reading the receiver again shutdown and
could not be restarted. The crew-chief decided to
bring this receiver back to the field house and
attempt to fix it or get the spare receiver working at
low frequencv. At 4:00 pm the spare receiver was
running at low frequency. The crew-chief drove
back to the field and synced it \vith the transmitter.
A calibration was perf-ormed and the spare receiver
was N or king properly. The crew returned to the
field house at 7:00 pm.

Crew: S. Elson, J. Frost, I. Pinkerton, K. Arsenault
To Date: 2.600km

	

Mar 20 P(2)-4 1400m Read: Loop 1- Sigdal Grid 3.251 Hz
Line 9700N 4350E-5050E Hz
Line 9650N 4350E-5050E Hz

A broken wire for the sync cable inside Receiver 6
needed to be soldered in the morning. The lines

LIT,1 1Survev 0612 - A Sulfidmalm Ertelien Project, Norway Appendi 13 N2133



Production Log (0612)

UTEMSurvey on the Ertelien Project, Norway


A/S Sulfidmalm

Date Rate Production Comments

cont'd




took — 8 hours to read. The crew departed the field
house at 7:30 arn and returned at 5:00 pm.

Crew: S. Elson, J. Frost, T. Pinkerton, K. Arsenault
To Date: 4.000km

Mar 21 P(2) - 4 1400m Read: Loop 1- Sigdal Grid 3.251 Hz




Line 9900N 4350E-5050E Ilz




Line 9850N 4350E-5050E Hz




Full day of reading. Crew returned to the field house at




6:15 pm.




Crew: 5. Elson, J. Frost, T Pinkerton, K. Arsenault




To Date: 5.400km

Mar 22 P(2) - 4 1400m Read: Loop 1- Sigdal Grid 3.251 Hz





Line 9800N 4350E-5050E Hz





Line 9750N 4350E-5050E Hz





Repaired loop break from trail groomer in the rnorning.





Crew:S. Elson, J. Frost, T. Pinkerton, K. Arsenault





To Date: 6.500km

Niar 23 P(2) - 4 2475m Read: Loop 1B- Sigdal Grid 3.251 Hz
Line 9950N 4575E-5050E Flz
Line 9900N 4575E-5075E Hz.
Line 9850N 4575E-5075E Hz
Line 9750N 4575E-5075E Hz
Line 9700N 4575E-5075E Hz

I,aid Loop 113on the Sigdal grid in the morning.
Crew: S. Elson, J. Frost, T. Pinkerton, K. Arsenault

To Date: 9.275km

Mar 24 P(2) - 4 1000m Read: Loop 1B- SigdalGrid 3.251 Hz
Line 9650N 4575E-5075E Hz
Line 9800N 4575E-5075E Hz

Finished reading Loop I B at the Sigdal Grid. Picked-up
1A)op I and Loop 113at Sigdal.

R. Jones and R. MacKleod, from Falconbridge laid 3km
of \vire for Loop 3 at the Urellen Grid.

Crew: S. Elson, J. Frost, I. Pinkerton, K. Arsenault
To Date: 10.275km

LIE\ 1Survev 0612 - AiSSult. imalm hrtelien Project, Norwdv Arrendi p B4



Production Log (0612)
UTEM Survey on the Ertelien Project, Norway


A/S Sulfidmalm

Date Rate Production Comments


Mar 25 P(2)-4 1525m Read: Loop 3- Ulleren Grid 3.251 Hz
Line 6200N 9450E-10225E Hz
Line 6300N 9450E-10200E Hz

Einished laving Loop 3 at Ulleren in the morning.
Crew: S. Elson, I. Erost, T. Pinkerton, K. Arsenault

To Date: 11.80(1km

Mar 26 P(2)-4 4600m Read: Loop 3- Ulleren Grid 3.251 Ilz
Line 6100N 9450E-10225E
Line 6050N 9450E-10225E Hz
Line 6000N 9450E-10225E Hz
Line 5900N 9450E-10225E I lz
Line 5800N 9450E-10200E Hz
Line 5700N 9450E-10200E Hz





Crew: S. Elson, J. Frost, T. Pinkerton, K. Arsenault
To Date: 16.400km

Mar 27 P(2)-4 5275m Read: Loop 3- Ulleren Grid 3.251 I Iz




0.5 L(1)-1




Line 5600N 9450E-10200E Hz





Line 5500N 9450E-10225E Hz





Line 5400N 9450E-10200E Hz





Line 5300N 9450E-10200E Hz





Line 5200N 9450E-10200E Hz





Line 5100N 9450E-10200E Hz





Line 5000N 9450E-10200E Hz
Finished reading Loop 3 at the Urellen Grid.
Rob Langridge arrives from Espedalen to assist \vith tIle

reading of the Ertelien Mine Grid.
1,00p 2 at fhe Ertelien Mine Grid was Iaid by T. Blair, D.





rox and IZ.Jones from Falconbridge Ltd..

Crew: 5, Elson, J. Frost, T. Pinkerton, K. Arsenault

To Date: 21.675km




Nlar 25 P(2)-4 5325m Read: Loop 2- Ertelien Mine Grid 3.251 Ilz




P(1)-1




Line 9900N 7450E-8450E Hz





Line 9800N 7425E-7825E Hz





8000E-8450E Hz





Line 9750N 8000E-8450E Hz





Line 9700N 8000E-8450E Hz





Line 9600N 7900E-8400E Flz





Line 9200N 7850E-8425E Hz





Line 9100N 7850E-8425E Hz
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Production Log (0612)
UTEMSurvey on the Ertelien Project, Norway


A/S Sulfidmalm

Date Rate Production Comments

conrd Line 9000N 7850E-8425E
Line 8900N 7850E-8200E Etz

Began reading from I.00p 2 in the morning. plow

broke the wire after 20 minutes of reading. 50
meters of wire had to be retrieved from the field
house to repair the break.

11,11fof Loop 5 at Langedalen was laid bv Talconbridge
emplovees.

Fox from Falconhridge assisted the Lamontagne
cre V.

Crew: R. I..angridge, S. lilson, J. Frost, T. Pinkerton, K.
Arsenaull To Date: 27.000km

Mar 79 P(2) - 4 2700m I:ead: Loop 2- Ertelien Mine Grid 3.251 Hz
P(1) - 1 Line 9300N 7850E-8450E Hz

Line 9400N 8100E-8450E Hz
Line 9500N 7925E-8450E Hz
Line 9600N 7475E-7800E Hz
Line 9650N 7950E-8450E Hz
Line 9700N 7425E-7825E Hz

Tinished reading trom Loop 2 at the Ertelien Mine Grid.
Picked-up I.00p 3at Lrellen.

The rest ot I.00p 5 at Langedalen was laid bv
lialconbridge emplovees.

D. liox from balconbridge assisted the Lamontagne
crew.

Crew: R. Langridge, S. Elson, i. Frost, T. Pinkerton, K.
Arsenault To Date: 79.700km

Mar 30 P(2) - 4 3775m Read: Loop 5- Langedalen Grid 3.251 Hz
Line 5000N 1500E-2175E Hz
Line 5100N 1475E-2175E Hz
Line 5200N 1475E-2175E Hz

	

2225E-2800E Hz
Line 5300N 2250E-2800E Hz
Line 5400N 2225E-2800E Hz

Read from I.00p 5 at Langedalen.
Picked-up I.00p 2 at the Frtelien l\line Grid. J. Frost and

K. Arsenault assisted T. Blair from Falconbridge
picking-up line pickets in the atternoon.

R. tones from Falconbridge assisted the Lamontagne
crew.

LII\I Hrvey 0612 - Suifidrimlm rrtHiin Prok'd, orwm; Prendk
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UTEM Survey on the Ertelien Project, Norway


A/S Sulfidmalrn

	

Date Rate Production Commenti;

cont'd Crew: R. Langridge, S. Jilson, i. Frost, T. Pinkerton, K.
Arsenault To Date: 33.475km

	

Nlar 31 P(2) - 4 3nOOm Read: Loop 5- Langedalen Grid 3.251 Ilz
P(1) - 1 Line 4600N 1500E-2150E Hz

Line 4700N 1475E-2175E Hz
Line 5250N 1475E-2175E Hz
Line 5300N 1450E-2175E Hz
Line 5400N 1475E-2175E Hz
Line 5500N 1500E-1625E Hz

Read from Inop 5 at Langedalen.
I.aid Loop Nat Langedalen.
R. Jones from lialconbridge assisted the Lamontagne

crew.
Crew: R. Langridge, S. EIson, J. Frost, T. I'inkerton, K.

Arsenault To Date: 37.075km

Apr 1 P(2) - 4 2400in Read: I.00p 5- Langedalen Grid 3.251 Hz
P(11- 1 line 4750N 1650E-2100E Hz

Line 4800N 1475E-2175E Hz
Line 4900N 1475E-2175E Hz
Line 5500N 1625E-2175E Hz

Finished reading from 1.00p 5 at I.angedaIen and
switched over loopH;and transmitter site to Loop n at
1.angedalen.

I,aid Loop 7 at Storebraten.
R. Jones from lialconbridge assisted the Lamontagne

cre  v.
Crew: R. I,angridge, i. FIson, J. Frost, T. Pinkerton, K.

ArsenauIt To Date: 39.175km

Apr 2 P(2) - 4 3Si50m Read: Loop 6- Langedalen Grid 3.251 Hz
Line 3600N 1225E-3025E Ilz
Line 3800N 2225E-3025E Hz
Line 4000N 2250E-3025E Hz
Line 4100N 2250E-2900E
Line 4200N 2250E-2750E Hz
Line 4300N 2250E-2575E Hz

liegan reading from I.00p h at Langedalen.
Et I.angridge returns to lispedalen.
Crew: S. F1son,J. Frost, T. Pinkerton, K. Arsenault

To Date: 43.325km

LI V 1`;tirvey W)I 2 - Frtenen Prnieut. Ncry



Production Log (0612)

UTEM Survey on the Ertelien Project, Norway


A/S Sulfidrnalrn

Date Rate Production Comments


Apr 3 P(2) - 4 4075m Read: Loop 6- Langedalen Grid 3.251 Ilz
Line 3800N 1475E-2175E Ilz
Line 4000N 1475E-2175E Hz
Line 4100N 1500E-2150E Ilz
Line 4200N 1500E-2150E LIz
Line 4300N 1475E-2150E Llz
Line 4400N 1475E-2175E Hz

Read from Loor h dt Langedalen.
Crew: S. Fison, J. Frost, T. Pinkerton, K. Arsenault

To Date: 47.400km

Apr 4 I'(2) - 4 1650m Read: Loop 6- Langedalen Grid 3.251 Hz
Line 3700N 1650E-2150E Flz
Line 3900N 1650E-2150E Hz
Line 4500N 1500E-2150E Hz

Hnished reading from Loop 6 at Langedalen. The LGI.
crew GPS'ed and picketed Lines 3700N and 3000N
from I650I1 to 2150F. in the morning.

Picked-up Loop 5 at Langedalen.
Crew: S. Elson, Host, T. I'inkerton, K. ArsenauIt

To Date: 40.050km

A Pr 5 P(2) - 4 3650m Read: Loop 7- Storebraten Grid 3.251 I Iz
Line 5SOON 5425E-5925E I It
Line 5900N 5425E-5950E Hz
Line 5950N 5425E-5950E Hz
Line 6000N 5450E-5950E I lz
Line 6050N 5425E-5975E Hz
Line 6100N 5425E-5950E IIz
Line 6200N 5425E-5950E Hz

Read all ot Loop 7 at Storebraten.
Crew: S. Flson, j. Frost, I. Pinkerton, K. \ rsenault

To Date 52.700km

Apr 7795m Read: Loop S- Soknadalen Grid 3.251 I lz
Line 4200N 5625E-6175E Hz
Line 4300N 5625E-6175E Hz
Line 4350N 5625E-5725E Hz
Line 4400N 5650E-6150E Hz
Line 4450N 5650E-6175E Hz

Laid Loop '-;at Soknadalen in the rnorning. A slow day
of reading due to the cultural noise in the area. "

Surve% 1612 - :H?.ultidmdlm l'stelien Project, Nonvay •ppenli p•zi



Production Log (0612)
UTEM Survey on the Ertelien Project, Norway


A/S Sulfidmalm

Date Rate Produchon Comments

cont'd Crew: Frost, T. Pinkerton, K. Arsenault

To Date: 54.975km

Apr 7 P(2)-4 475rn Read: Loop 8- Soknadalen Grid 3.251 Hz
Line 4350N 5725E-6200E Hz

Tlw client requested that an additional line in the north
of the Soknadalen Grid was GPS'ed and read. The
line was -65m from a regional powerline. The
operator began GPS'ing the line and started to read
a few stations however, the gain could not be
increased above 1/5 and 2K stacks ‘vere not
repeating 75m awav from the ‘vire. Trevor Blair, the
Falconbridge geologist, was contacted and it was
decided not to read this line. The noise level from
the powerline was significantiv higher than
vesterday. Line 4350N took oVer 5 hours to read.

Picked-up Loop 7 at Storebraten and 1.00p 8 at
Soknadalen.

Crew: S. Elson, J. Frost, I. Pinkerton, K. Arsenault
To Date: 55.400km

Apr L(2)-4 Picked-up Loop 6 at Langedalen and spooled all the wire
onto the factorv spools. liegan packing the liTENI
equipment.

Crew: S. Flson, 1. Frost, T. Pinkerton, K. \rsenault

Apr 9 S(2)-4

Apr 10 Demob

Apr II Demob


Apr 19 Demob

Finished packing all the UTEN1equipmentand gear.
Helped clean the field house and trucks.

Crew: S. Elson, I. Frost, T. Pinkerton, K. Arsenault

Dropped the UTENI gear at Wilhelmsen Agencies for
shipping to Kingston. The crew flies from Oslo to
London. T. Pinkerton flies to Ottawa, Canada and
the rest of the crew heads on vacation from London.

Crew: S. Flson, J. Frost, i,. Pinkerton, K. Arsenault

UTEM equipment in transit.

LITEN1equipment arrives in Kingston.
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UTEM Survey on the Ertelien Project, Norway


A/S Sulfidmalm

Date Rate Production Cornments

LEGEND

P(n)-x Surface Production (# of receivers)- # of personnel
L(n)-x Looping of receivers)- of personnel
S(n)-x Standbv of receivers)- of personnel
D(n)-x Down (# of receivers)- # of personnel

121EN1Survey D612- A/Stiolfidomln) Frtellen Project, Norwav Appendk 1.3 B
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The UTEM SYSTEM

UTENl uses a large, fixed, hohzontal transmitter loop as its source. Loops range
in size from 300m x 300m up to as large as 4km x 4km. Smaller loops are
generallv used over conductive terrain or for shallow sounding vork. The
larger lOops are only used over resistive terrain. The U'I'[NI receiver is typically
syncronized with the transmitter at the beginning of a suryey dav and operates
remotely after that point. The clocks emploved - one in each of the receiver
and transmitter - are sufficientiv accurate to Maintain synchronisation.

Measurements are routinely taken to a distance of 1.5 to twice the loop
dimensions, depending on the local noise levels, and can be contMued further.
lines are typically surveyed out from the edge ot the loop but mav also be read
across the loop wire and through the centre of the loop, a configuration used
mainly to detect horizontal conductors. BHUTEM - the borehole version of
UTEM -surveys have been carried out to depths up to 3000* metres.

Systenl \laveform

The UTENI transmitter passes a low-frequencv (4 Hz to 90 I lz) current of a
precisely regulated triangular waveform thro.ugh the transmitter loop. The
frequencv can be set to any value within the operating range of the transmitter,
howeyer: it is usually set- at 31 Hz to minimise power line (60 l-lz in North
America) effects. Since a receiver coil responds to the time derivative of the
magnetic field, the LIENI system really "sees" the step response ot the ground.
UTENI is the only time domain system which measures the stop rosponse of the
ground. other systems to date transmit a modified step current
and "see" the (im)pulse response of the ground at the receiver. ln practice, the
transmitted LI'[\I waveform is tailored to optimize signal-to-noise.
Deconvolution techniques are employed within the system to produce an
equivalent to the conceptual "step response" at the receiver.

System Sam

The liTEM receiver measures the time variation of the magnetic field in the
direction of the receiver coil at 10 delay times (channels). tiTEM channels are
spaced in fl binary, geometric progression across each half-cvcle of the received
waveform. Channel 10 is the earliest channel and it is /210 of the half-cycle
‘vide. Channel 1, the latest channel, is 1/21 of the half-cycle wide (see Figure
below). The measurements obtained for each of 10 channels are accumulated
over many half-cycles. Each final channel value, as stored, is the average of the
measurements for that time channel. The number of half-cycles averaged
generally ranges between 204ti (1024 full-cycles - 1K in UTENI j-argon) to 327bS
(1hIC) dilpending on the level of ambient nbise and the signal strength.
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3 2 Channel1 UTEMChannels

876 5
3 2 Channel1

Half cycle

•
Full cycle

, stern Confi >urations

For surface work the receiver coil is mounted on a portable tripod and
oriented. During a surface UTEM survey the vertical component of the
magnetic field (I-Iz) of the transmitter loop is always measured. 1lorizontal in-
line (1-1x) and cross-line (1-1v) components are alsO measured if more detailed
information is required. The UTEM System is also capable of measuring the
two horizontal components of the electric field, Ex and Ey. A dipole sensor
comprised of two electrodes is used to measure the electric field components.
This is generally used for outlining resistive features to which the rnagnetic field
is not very sensitive.

BI-IUTEM surveys employ a receiver coil that is smaller in diameter than the
surface coil. The borehole receiver coil forms part of a down-hole receiver
package used to measure the axial (along-borehole) component of the magnetic
field of the transmitter loop. Due to the distance between coil and receiver in
borehole survevs the signal must be transmitted up to the receiver. In
13HUTEMthe signal is transmitted to surface digitally using a kevlar-reinforced
fibre-optic cable as a data link. Using a fibre-optic link avoids signal
degradation problems and allows surveying of boreholes to 3000+m. The cable
is also very light - the specific gravity is nearly 1.0 - making the cable handling
hardware quite portable.

The EM Induction Process

Appendix G srhe L71EN1 System pg C2



Any time-varying transmitted ("primary") field induces current flow in
conductive regions of the ground below and around the transmitter loop (i.e. in
the earth or "half-space"). This current flow produces a measurable 17.I field,
the secondary field, \yhich has an inherent "inertia" that resists the change in
primary field direction. This "inertiar effect is called self-inductance; it limits
the rate at \vhich current can change and is only dependent on the shape and
size of a conductive path.

It takes a certain amount of time for the transmitted current flow to be
redirected (reversed) and reestablished to full amplitude atter the rate-ot-
change of the primary fidd reverses direction. This measurable reversal time is
characteristic tor a given conductor. In general, for a good conductor this time
is greater than that of a poor conductor. This is because in a good conductor
the terminal current level is greater, yhereas its rate of change the
inductance of the current path. The time-varving current causes an hmt in the
sensor proportional to the lime derivative of fhe current. This [mt decavs with
time - it vanishes yhen the reversal is complete - and the characteristic time of
the Emt decav as measured by the sensor is reterred to as the decay time of the
conductor.

The large-scale current \yhich is induced in the hal f-space by the primary tield
produces the hal f-space response as seen in typical LItNI profiles. This
background response is int luenced by the tinite conductivity of the surrounding
rock. Other currents may be induced in locally more conductive /011l's

(conductors) that haye longer dee,w bines than th(5 hal f-space response. The
responses ut these cimductors dre superimposed upim the background
response. The result is that the LI [NI receiver detects:

the primary tield wayeform, a square-waye
the hall-space (background) respon!..e of the surrounding rock
a slight-to-large response due to anv conductors present.

The result is that in the presence ut conductors the primary field waveform is
substantiallv (and anomalously) distorted.
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UTEM DATA REDUCTION and PLOTTING CONVENTIONS

The UTENI data as it appears in the data files is in total field, continuouslv
normalized form. In this form, the magnetic field data collected by the receivc:r
is expressed as a (.; of the calculated primary magnetic field vector magnitude at
the station. These are total field values - the UTENI system measures during the
"on-time" and as such samples both the primarv and secondary fields.

For plotting purposes, the reduced magnetic field data (as it appears in the data

file) are transformed to other formats as required. The following is proyided as

a description of the various plotting formats used for the displav of data.

plotting format is defined by the choice of the rwrmilLotion and ficld fypo
parameters selected for displav.

NORMALIZATION

UTENI results are always expressed as a of a norrnalizing field at some point
in space.

In continuously normalized form the normalizing factor (the denominator) is
the magnitude of the computed local primarv field vector. the primarv
exciting tield magnitude diminishes \vith increasing distance from th-e
transmitler loop the response is continuouslv amplified as a function of offset
from the loop. Although this type of norrnalization considerably distorts the
response shape, it permits anomalies to be easily identified at a \vide range of
distances from the loop.

Note: An optional form of continuous normalization permits the interpreter to
normalize the response to the magnitude ot the primary field vector at a tixed
depth below each station. This is usetul for surface profiles which come verv
close to the loop. Without this adjustment option, the normalizing field is so
strong near thy loop that the secondary etfects become too small in the
presence ot such a large primary component. In such circumstances
interpretation is difficult, however; by "nonnalizing at some depth- the size of
the normalizing field, near the loop in particular, is reduced and the resulling
protile can be more effectively interpreted to a verv close distance from the
transmitter  vire. The usual ch-oice for the depth is the estimated target depth is
used.

1n point normalized form the normalizing tactor is the magnitude of the
computed primary field vector at a single point in space. When data is
presented in this form, the point of normalization is displaved in the title block
ot the plot. Point normalized protiles show the non-distorted shape ot the field
profiles. Unfortunately, the verv large range in magnitude of anomalies both
near and far from the loop means that small anomalies, parlicularly those far
trom the loop, mav be overlooked on this type of plot in favor of presenting
larger amplitude anomalies.
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Note: Selecting the correct plot scales is critical to the recognition of conductors
over the entire length of a point normalized profile. Point norrnalized data is
often used for interpretation -\yhere an analysis of the shape of a specific
anornaly is required. Point normalized profiliy; are therefore plotted selectively
as required during interpretation. An exception to this procedure occurs where
surface data has been collected entirely inside a transmitter loop. The primarv
field does not vary greatly inside the loop, therefore, the benefits of continuous
normalization are not required in the display of such results. In these cases data
is often point normalized to a fixed point njar the loop centre.

FIELD TYPE

The type of field may be either the Total field or the Secondary field. In
oeneral, it is the secondary field that is most useful for the recoonition and
interpretation of discrete conductors.

UTEM Results as Secondary Fields

Because the UTEM system measures during the transmitter on -time the
determination of the secondary field requires that an estimate of the primary
signal be subtracted from the observations. Iwo estimates (f the primary
signal are available:

1) UTEM Channel 1

One estimate of the primary signal is the value of the latest time channel
observed by the UTEM System, channel 1. When Channel 1 is subtracted
from the UTEM data the resulting data displ ay is termed Channel i Reduced.
This reduction formula is used in situations  yhere it can be assumed that all
responses trom any target bodies have decayed away by the latest time
channel sampled. The Channel I value is then a reasonable estimate of the
primary signal present during Channels

In practice the Channel I Reduced form is most useful when the secondary
response is verv small at the latest delay time. In these cases channel 1 is
indeed a good estimate of the primary field and using it avoids problems due
to geometric errors or transmitter loop current/system sensitivity errors.
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2) Calculated rimarv field

An alternate estimate of the primarv field is obtained by computing the
primary field from the known locations of the transmi tter loop and the
receiver stations. When the computed primary field is subtracted from the
UTENI data the resulting data displav is termed Primary rield Reduced

The calculated primarv field will be in error if the geometry is in error -
mislocation of the survev stations or the loop vertices - or it the transmitter
loop current/system sensitivitv is in error. Nlislocation errors from
loop/station geometrv mav give rise to verv large secondary field errors
depending on the accuracv of the loop and "station location method used.
Transmitter loop current/system sensitivitv error is rarely greater than 2' .
Primary Field Reduced is plotted in situ-ations where a large Channel I
respon;,e is observed. In this case the assumption that the Channel 1 value is
a reasonable estimate of the primary field effect is not valid.

Note: When UTENA data is plotted in the Channel i Reduced form the
secondarv field data for Channel I itself are alwavs presented in Primary Field
Reduced torm and are plotted on a separate axis. This plotting tormat serves to
show any long time-constant responses, magnetostatic anomalies and /or
geometric errors present in the data.

Nlathematical Formulations

In the following expressions:

is the result plotted for the Ilth LTE \ I channel,

is the result plotted for the latest-time LITNI channel, channel I,

Chnj is the raw component sensor value for the nth channel at station
is the raw component sensor value tor channel I at station

HPi is the computed primarv field component in the sensor direction

IHP I is the magnitude ot the computed primarv tield at:
- a fixed station for the entire line (point normalized datal
- the local station of observation (continuouslv normalized data)
- a fixed depth below the station (continuousfY normalized at a depth).
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Clumnel 1 Reduced Secondary Fields I bere, the latest time channel, Channel 1
is used as an "estimate" of the primary signal and channels 2-10 are expressed
as:

Rni = (Chni- Chlp / I HPI x 100%

Channel 1 itself is reduced bv subtracting a calculation of the primarv field
observed in the direction of the coil, FIP as follows:

	

=(Chl• - IIP•) / I I-IP I x 100%I 1 1

Primary Field Reduced Secondary Tields : In this form all channels are reduced
according to the equation used for channel I above:

	

Rn• =(Chn•- I-IP•) / IHP I x 100%I 1 I

This type of reduction is most often used in cases vhere verv good goometric
control is available (leading to low orror in the calculated primarv field, I IP•1
and where verv slo\vly decaving responses result in significant secondary field
et fects remaining in channel i observations.

LITEM Results as a Total Field

In certain cdses results are presented as a '; of the Total Field. This displav is
particularly useful, in borehole surveys vhere the probe may actually pass
through a verv good conductor. In these cases the shielding effect of the
conductor lvill cause the observed (totall field to become verv small below the
intersection point. "I"hisnullihcation due to shielding effects on the total tiold is

much easier to see on a separate Total field plot. In cases where the amplitede
ot the anomalies relative to the primary tiold is small, suggesting the presence
of poorly conductive bodies, the "Total Held plot is less useful.

The data contained in the LlE\l reduced data files is in Total
continuouslv normalized form it:

 = Ch11• / I HP I x 100`,1
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DATA PRESENTATION

All UTEM survev results are presented as profiles in an Appendix of this
report. For BEIUTENI survevs the requisite Vectorplots, presented as plan and
section views showing the direction and magnitude of the calculated primarv
field vectors for each transmitter loop, are presented in a separate Appendix.

The symbols used to identifv the channels on all plots as  vell as the mean delav
time for each channel is shown in the table below.

UTEM System Mean Delav Times
10 Channel Mode @ 31 hz.(approx.)

Lhase freq: 30.974 _ herif

Channel z Delay time (Ins) Plot Symbol
1 12.11




2 6.053
1%.

3 3.027




4 1.513




5 0.757




6 0.378
Åå

7 0.189 7
8 0.095 X
9 0.047




10 0.024




Notes on Standard plotting formats:

10 channel data in Channel i Reduced form - The data are usuallv displaved on
three separate axes. This permits scale expansion, allowing for accurate
determination of signal decav rates. -1.11estandard configuration is:

I3ottom axis - Channel I (latest time) is plotted alone iti Primary Field Reduced
torm using the same scale as the center axis.

Center axis - The intermediate to late time channels, ch5 to ch2 are plotted on
the center axis using a suitable scale.

p axis - "lhe earlv time channels, ch10 to chb and a repeat of ch5 for
comparis.on are plotted on the top axis at a reduced scale. The
earliest channels, chs to ch10, may not be plotted avoid clutter.

10 channel data in Primary Field Reduced form The data are displaved using a
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single axis plot format. Secondarv effects are plotted using a Y axis on each
data plot with peak to peak values up to 20(r; .

BHUIT \ I data  plotted as total field  profiles: Data are expressed directiv as
percentage of the Total Tield value. The V axis on each single axis data plot
shows peak values of up to lOO. These departures are alwavs relative to the
measured total field value at the observation station.

I3HUTEM data plotted as secondarv field profiles: Check the title block of the plot
to determine if the data is in Channel 1 Reduced form or in Primary Field Reduced_
form .

Note that on all 131IL [Nt plots the ratio between the axial component of the
primarv field of the loop and the magnitude of the total primarv field strength (dc)
is plott.ed as a profile vithout svrnhols. In L IT:\ I argon this is-reterred to a the
"primarv field" and it is plotted for use as a polaritv reference tool.
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Note on sources of anomalous Clii

This section outlines the possible sources of anornalous channel 1 which is not
correlated to the Ch2-1 0 data plotted on the upper axes of a chnunel i normulized plot.

1) Mislocation of the transmitter loop and/or survey stations
Mislocating the transmitter loop and / or the survev stations results in an error in the
calculated primarv field at the station and appears as an anomalous Ch I value not
correlated to channel I ;wrinalizedCh2-10. The effect is amplified near the loop front.
This can be seen in the profiles - the error in Chl generallv increases approaching the
loop. As a rule Lil error in measurement of the distance from the loop Nvillresult in,
for outside the loop survevs, an error in Chl of:

1 near the loop front (long-wire field varies as 1,/r)
3 at a distance from the loop front (dipolar field varies as I /1--;)
2'; at intermediate distances (intermediate field varies as /r2)

Errors in elevation result in smaller errors but as thev often attect the chainage thev
accumulate along the line.

The in-loop survev contiguration generallv diminishes geometric error since the field
gradients are verv low. At the centre of the loop the gradient in the vertical tield is
essentiallv zero so it is difficult to introduce geometric anomalies near the loop centre.
Near the lo( p sides and at the closest approach of the lines to the wire mislocation of
the loop and the station becomes more critical. Tvpicallv loop sides are designed to be
>200m from any survev stations.

Magnetostatic UTEM responses
Nlagnetostatic LIENI responses arise over rocks which generate magnetic anomalies.
Such magnetic materials Nvillamplifv the total (primarv secondarv) field of the LIENI
transmitter which is sensed by the receiver coil. The secondary field is generated

.subtracting a computed primarv which does not include m Tagnetic ettects. his can
give rise to strong and abrupt channel I anomalies \vhen the source of the magnetics is
at surface. This is the case in a number of places on these grids. UTEN1 magnetostatic
anomalies differ from DC magnetic anomalies in the following three major wavs:

1) In the case of IX magnetics the field is dipping N and is verv uniform over the
scale of the survev area Nvhile the liTENI field inside the loop is vertical and it is
stronger nctir 11-leloop edges.
Nlost aeromagnetics are collected as total field Nvhile Nvith LTENI WC measure
given (in this case generallv z,x) component.

magnetic instruments observe the total magnetization of the causative bodv
\vhich is due to its susceptibilitv as well as anv remnant magnetifation. AL
method such as LITNI will not respond to the remnant portion ol tRe
magneti/Ation.

The larger amplitude of the UlIINI Chl response is explained bv the tact that the
primarv field is often more favourablv coupled (magnetostatibIlv speaking) to

\ ppendi \ i) 1)1



magnetic mineralization as compared to the earths field. Another factor could be the
presence of a reverse remnant component to the magnefization.
Note that positive magnetic anomalies will cause:

positive Chl anomalies in data collected outside the loop
negative Chl anomalies in data collected inside the loop

3) Extremely good conductors
An extremely good conductor will be characterized by a time constant much longer
than the half-period (ff)30Hz »16ms). This will give rise to an anomalous Chl which
is not correlated to the Ch2-10data plotted on the upper axes of a channel I normalized
plot.
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Appendix E

Note on 4 Hz UTEM data:
The effect of the presence of a 60-cycle

powerline.

Note
While this Appendix uses data collected in the presence of a 60Hz


powerline the issue dealt with applies equally to UTEM data

collected in the presence of a 50Hz powerline.

Note: The standard presentation in Appendix A has Ch2-5 plotted on the middle axis. An alternative

presentation - vith Ch2 and CL1 on the middle axis - is sometimes chosen vhen a powerline cuts


through the surveyed area. This Appendix is a brief discussion of why the alternative presentation is

chosen.
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Note on 4 Hz UTEM data:The effect of the iresence of a 60-c 'cle )owerline.

This appendix outlines and discusses the effect of the presence of a 60-cycle
powerline on —4Hz (3.872Hz) UTENI data. This line is from a series of loops \\ith a
powerline cutting across the survev area. The UTENl data is affected bv the presence of
the powerline.

example data:

Figure E 1(a) is the example data as presented in Appendix A - an alternative
presentation with Ch2 and Ch3 on the middle axis. The standard presentation is shown
in Figure - with Ch2-5 plotted on the middle axis, The alternative presentation
w as chosen for a series of loops (including this loop) with a powerline entting through
the surveved area. Eigure Fl(c)shows vhv - Ch4 and Ch5 show a pattern vhere when
one is up the other is down and vice versa. The amplitude of the pattern decreases with
distance awav from the powerline. lt vas felt that this pattern obscured the
information in Ch2 and 3 and the alternative presentation was chosen.

explanation:

Figure E2a) shows the UTEM waveform at —41-1zwith a 601-Tzwaveform superimposed
on it. Roughlv 16 cycles of the 60-cvcle vaveform fit into the full UTEN1 waveform. On
a channel-bv-channel basis:

—4cycles fit into Chl
—2cycles fit into C1i2

c-vcle fits into C1i3.

The multiple cycles tend to cancel out. Earlier channels are narro\ver - onlv part of a
cycle wide. In particular (114 is —half a cycle vide and Ch5 falls in the opposite
halfcvcle."I"he result is the pattern shoWn in higure 1(c): Ch4 and Ch5 tending to
diverge from one another - more stronglv near the powerline.

other presentations:

higures E3(a) and (b) show the example data in two other presentations vhere several
channels are combined to give fewer, cleaner channels:

Figure E3(a) In this presentation Ch4 and 5 are combined to give a combined Ch"4"
that is —1.5times as wide as the original Ch4. The Ch"4" is cleaner than
the original. The original Ch5-10 are sho vn on the upper axis.

Figure I2)(b): ln this presentation Ch4-10 are combined to give a combined Ch"4" that
is 2x as wide as the original Ch4 (equal in width to the original Ch3). The
Ch"4" is as clean as the original Ch3. Note that Chlt) is added in hvice to
make the 2x factor exact. The original Ch5-10 are sho\ vn on the upper
axis.
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Discussion:

Several elements of UTENI survey design and procedure vill have an affect on the
number of useful channels in the final data set. These would include:

careful positioning of the transmitter loops relative to the powerline(s)
increasing the transmitter current (and the signal-to-noise ratio)
care in the selection of gains during surveying. Near a source of coherent noise

(eg powerline) the signal gain should be selected to minimize data rejections.

Consideration should also be given to increasing the station spacing in the vicinity of
the powerline. This allows additional stacking to be done (at fewer stations) vithout
much of an increase in surveving time.

Several other ways to increase the number of channels free of the powerline affects are:

lowerin the frequenc):: each factor of two lower in frequencv would add a channel
relativelv free of the affects of the powerline. The cost would be increased stacking
time at jach station.

takino multi 1e readirws: each reading starts at a different (random) pointon the nO-
cycle waveform. The sum of several readings \yill tend to better average out any
affect.

alternative channel sampling: Figure E2b) shows the standard UTENI 3 Boxcar channel
sampling. An alternative - tapered channel sampling - is available (and often used)
vith UTENI 4. 1n this case if tapered sampling had been available it would likely have

been used. The result would have been:

- a slightiv noisier Ch3

- a considerakily improved Ch4


- an improved Ch5
Tlw choice of which sampling to use on a LTENI 4 survev depencli: on the trequencv
of the survev, the pro innty and the frequencv of anv local powerline and the type of
decay seen.
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Figure E1(a)
Original 4Hz data: alternative format

Figure Ela
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Figure E1(b)
Original 4Hz data: standard format
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Figure E1(c)
Original 4Hz data: 014/5 detail
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Figure E2

a) -4Hz UTEM Channels with 60Hz signal

b) UTEM Channel sampling options
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Figure E3(a)
Modified 4Hz data: Ch4/5 combined
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Figure E3(b)
Modified 4Hz data: Ch4-10 combined
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Discussion of noise issue in very resistive terrains

From the standpoint of data collection during a UTEM survey there are a
number of different sources of "noise" - natural, cultural, coil motion, instrurnental and
geological. For the purpose of this discussion the following distinction is made:

"true" noise - results in poor repeatability and is due to:
a noise field composed of: power line fields, sferic fields due to thunderstorm
activity worldwide, other natural Ed sources (micropulsations, etc), or
coil motion due to the effect of vind either: moving the the coil directiv, causing
movement in the ground near trees or undulating the ice surface of a large
frozen lake.

In the case of poor repeatability increased stacking time vill improve things.
geological noise - in resistive areas profiles show scatter but features are repeatable.
The scatter in the data is due to short-wavelength geological responses which are
spatially undersampled. In this case increased stacking time will not improve
things. Repeat readings that are in agreement, however, serve to confirm that the
scatter represents geological noise.
Note that if the features are of interest a finer station spacing mav resolve them.

So repeated readings should tell whether noisy-looking data is due to poor
repeatability or short-wavelength geological responses.

UTENI surveys carried out at the Ertelien Project area in early 2006 and on
projects in northern Norway in late 2005 \vere carried out over very resistive terrain
and ran into very noisy conditions. The following is a discussion of the noise issue as it
affects these surveys and the strategies/changes that have been employed/made to
combat it.

Overall the high noise issue as it affects UTEM surveys carried out over very
resistive terrain - including the 2006 Ertelien Project LITEM survey and the 2005
northern Norway surveys - can be resolved into three factors:

surveving in/over verv resistive terrain
the nature of the target(?) conductor(s) in verv resistive terrain
the combination of the response of a powerline and the noise associated vith a
powerline

A look at each of these factors follows Note that there is some overlap between the
three factors.

Survevina in over verv resistive terrain

When conductive overburden or a typicallv conductive country rock is present
verv little of the natural sferic field penetrates to the geological conductors. The noise
field at the earth's surface is —horizontally-polarized. In terms of how this affects a
typical UTEM survev it means that:

vhen measuring Hz - the vertical component and the component most often
measured - noise levels are tvpically lower and stacking times are chosen to
allow accurate measurement of the smaller secondary field in the presence of
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the (typically) stronger primary field.

- when measuring Hx/ Hy - horizontal components - noise levels are tvpicallv
higher and stacking times are chosen to allow accunile measurement of the
small secondary field in the presence of higher noise levels. In relativelv flat
terrain the horizontal component of the primary field is typicallv \veak..

Over verv resistive terrain the noise field becomes somewhat less horizontallv-
polarized. A significant component of the noise field penetrates to the geological
conductors. The result is a tilted noise field - more noise is in the vertical component.

In addition over verv resistive terrain there is an increase in geological noise due
to induced current channeling in discrete faults and overburden channels. The vertical
noise field in particular is amplified bv current channeling anomalies.

Result: stacking times for Hz measurements must be increased to allow accurate
measurement ot the secondary field in the presence of higher noise levels.
Increased stacking time vill not affect scatter in the data that represents
geological noise. Repeat readings vill serve to confirm if the scatter
represents geological noise.

The nature of the tar,et ? conductor(s) in verv resistive terrain

The presence ot a good, consistent conductive feature vill make UTENI data
look very clean - secondary currents flow in a "well organized" fashion and give a
good response. A larger response forces the use of fl coarser plotting scale - visuallv
"suppressing- noise even further.

In verv resistive areas there is little or no background response present. If there
are no local (eatures of appreciable size present to give rise t fl response then virluallv
all vou see on fl profile is fl combination ot "true" noise and geologIcal noise In this
instance plotting scales are often blown up in an attenipt to reveal \vhether subtle
responses are present - and noise is visually "amplified".

Weakly-conductive features - espedallv those that are broken og and varv in
character/orientation along strike - produce geological noise on a protile. In very
resistive terrain even verv \veakly-conductive features vill channel current. The
overall result cari be line-to-line variable, "scattered- responses that give the profiles
the appearance of an increase in noise in general. These veakly-conductive variable
features also affect the noise field. The vertical noise field in particular is amplified by
current channeling anomalies in verv resistive terrain.

Verv long geological conductors tilt the natural (for our porposes noise) tield in
their vicinity giving rise to cross-over tilt angle anomalies - more noise in the vertical
component. Since the natural fields are verv large scale and the conductors verv long
the response ot verv long geological conductors is much greater in proportion than
vhat the UTENI data would lead Us to believe.
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The net affect on an off-loop UTEM survey appears in one of two fashions:
- locally high noise levels at one or more stations near the "geologically-noisy"

feature.

Result: stacking times for II/ measurements must be increased at the noisv
stations to allow accurate measurement of the secondary field but
stacking times can be reduced again once the noisv section is passed.
If there is an indication that the noise is geologicaf then repeat
readings should be taken.

- high noise levels that start abruptly at the "geologicall v nois% feature and
persist beyond it.

Result: stacking times for 11/ measurements must be increned abruptl v at
the "geologically noisv" teature and increased stacking must be
continued at alI stations beyond (further from the loop). If there is an
indication that the noise is -geological then repeat readings should be
taken.

Note that in the field it may take a while tor an operator to determine the correct
procedure to follow. AbrUptly increasing the stacking time and doing repeat readings
can add significantly to the survey time. l'or reference at 3.25111/ approximate reading
times are as follows for single readings and to cover 100m (4 stations):

512 stack
1K stack
2K stack
4K stack
8K stack

single

–2min 50secs

–5min 40secs


lOsecs

–”min 20secs

–44min 40secs

1()Cmoi:25m
–11min 20secs

–22mi n 30secs

–44min 50secs


25secs

–.17timin 40secs

As an example increasing trom a 512 stack to a 1K stack and doing a repeat reading
take the stacking time from –2min 50secs (-11min 20secs/ 100m) to —11min

20secs (-44min 50secs/ .100m). Note also that to the operator in the field abruptl noisv
data looks verv much like an instrument problem. In checking for instrumental
problems some additional delav will occur.

- fhe combination of the response of a powerline an d ti noise

A typical UTEN.1survey is affected by the presence of a powerline in two vays:
- There viI1be a response due to the powerline. The response vilI be coincident

with the powerline and can serve to mask other canductive features. The
nature ot a powerline response yaries depending on the powerline's:
characteristics, location with-respect-to the transmitter loop and geological
setting. Note that in resistive terrain all power line return currents are
concentrated in long geological conductors rather than being dispersed
throughout the conductive earth.
The option of "stripping" the powerline response exists - this can reveal the
presence of anv masked conductive features. Data used in "stripping" the
response is tvpicallv collected on a more detailed traverse across the
powerline.

Arri'ndix



Result: surveying time vill be increased somewhat because of the increased
stacIdng required to collect data accurate enough to allow "stripping"
to reveal any masked features. In some cases a few additional stations
vill be surveved.

There \vill be EM noise present due to any operating powerline. Noise levels
increase as the powerline is approached. Power line noise normally is
strongest on the vertical component near a power line and hecomes more
horizontal at a distance because of induction in the earth. This rotation
towards the horizontal occurs much farther away from the power line in
resistive terrain than in a conductive area. In verv resistive terrain powerline
noise in the vertical component yill persist to a considerably distance.
For sorne powerlines the noise levels vill be high enough to force the data to
be collected at a lowered signal gain. For many larger powerlines noise levels
verv close to the powerline are high enough that data cannot be collected at
all.'

Result: surveving time wiII be increased because of the increased stacking
requit:ed to overcome the higher noise levels. Some coverage in the
immediate vicinity of the powerline may be missed due to very high
noise

Strate ties chan es that have been em iloyd made to combat the noise issue

In order to overcome the noise a number of strategies/ changes have been
emploved/made:

stacking increased
improves data quality when dealing with "true" noise but (tti3.251
readings can become quite long

readings repeated vhere there are indications that the noise is geological
repeat readings that are in agreement serve to confirm that scatter in the
data represents geological noise.

increased station spacing at some chosen distance from the loop front
a trade off between improved data quality and station sampling \vhen
readings @i3.251H7 become quite long - sce above.

higher pre-whitening levels used where possible
improves noise rejection but the liTEN1 3 transmitter is required to run close
to the rise-time limit - transmitter operation can be finickv at this level,
especially if there are po verlines in the vidnity. -

the use of heavier gauge vire
larger wire = allo vs higher current improves signal-to-noise ratio
Improved signal-to-noise ratio means that less stacking is required for the
same level of data quality.

vhere possible a switch to suryeying
in-loop considerably stronger applied held improyed signal-to-noise ratio
Note: in-loop surveying is less sensitive to small, steeply-dipping conductors.
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