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1. SUMMARY

A program of further drilling and geophysical SUIVeying is planned for
the coming 12-month period.

Detailed geophysical SUIVeyS were undertaken on the surface around
Nickel Reward and down both drill holes. The purpose of this work
was to firstly gUide further drillJng at Nickel Reward, and ~econdly to
establ1sh geophysical sUIVey parameters for more extensive sUIVey1ng
elsewhere on the tenement.
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Exploration Licence 43/92 at Melba Flats north of Zeehan is explored
under a joint venture agreement between Allegiance Mining NL and
Rio Tinto Exploration pty Llmited. Allegiance is currently the project
manager and is incurring all expenditure.

Exploration is focused on the search for high grade nickel and copper
sulfide deposits.

During the 12-month period. two cored dr1ll holes were completed at
Nickel Reward. The first hole. MF 11. intersected high grade nickel
and copper sulfide approximately 40 m beneath the former mine
workings. The second hole, MF 12, intersected sign1fl.cant
disseminated nickel and coppe.r sulfides apprOximately 30 m beneath
MFll.

Melba Flats Project - EL 43/92 •• Annual Report •• February 2000

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



I
I
I
I
I
I
I
I
I
I
I
I
I

2. EXPLORATION OBJECTIVE

The near term exploration objective at Melba Flats is to define
modest tonnages of high grade nickel and copper sulfides in a number
of near surface steeply dipping shoots, which can be extracted to
supply low cost feed to a metallurgical complex based on the larger
and possibly lower grade Avebury deposit.

The expectation is that these shoots may individually only contain
about 50,000 t but, collectively, may represent a Significant cost·
important feed to an Avebury mlll.

The drilling results obtained in the current period, together with an
assessment of possible targets elsewhere on the Licence, give credence
to this objective.

A longer term objective is to pursue the deeper exploration for a
poSSible source of the near surface high grade shoots.
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3. GEOLOGY and PREVIOUS WORK

Nickel and copper mineralisation within these lenses can be high
grade. commonly exceeding 15% combined Ni and Cu. Recent dr1ll1ng
has also conftnned elevated levels ofAu, Pt. Pd within the sulfides.

Small lenses of nickel and copper sulfide mineralisation have been
developed within these gabbro bodies intermittently over four
kilometres of strike length.

DrUUng indicates these sulfide lenses are up to 75 m long, but
generally 0.5-5.0 m thick. Previous mining and dr1ll1ng suggests they
may have Umlted depth extents, but this Is open to substantlal
debate.
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Comprehensive historical overviews have been present in other well­
documented reports.

In summary. copper and nlckel sulfides were discovered at Melba Flats
in 1893 and have been intermittently worked by a series of shallow
mines along a four kilometre strike length up untll the late 1940s.

An estimated 8.000 t 7-11% Ni. 4-14% Cu were extracted from these
workings.

Approximately 66 drUl holes have been drtlled into the area since the
beginning of the century. but most of these were very shallow and
records are typically poor. Very little dr1ll1ng below 50 m vertical
depth has been completed.

During the l1fe of EL 43/92 the follOwing work. in chronological order,
has been completed:

The Melba Flats area Is underlain by a sequence of Cambrian
sediments (mudstones, siltstone. sandstones, volcaniclastic
lithicwackes) intruded bya series of long, narrow gabbroic dykes or
sills. The stratigraphy generally strikes N-S and dips east at
approximately 60·. However, the northern section near Genets Winze
strikes north-east and dips south-east.

The geology is shown on F1g 3 which is a reproduced 1:10,000 CRA
plan. slightly modified by this writer to highlight the extent of the
gabbroic dykes.

Dr1ll1ng and mining to date suggests there are a number of parallel
gabbroic dykes. probably disrupted by cross faulting, especially in the
vicinity of fold axes near Genets Winze and Nickel Reward.
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----_._---------------------------------------------------------~----------------------------------------------

PROTEM and ground magnetic sUlVeys over North Cuni­
Genets Winze and Nickel Reward-Vaudeau area

core drilling five holes at North Cuni-Genets Winze
(average 90 m) and two holes at Nickel Reward-Vaudeau

Page 5

heliborne magnetic sUlVey

core drilling one hole at North Cuni

soU sampling

IP and resistivity sUlVeylng of small ortentation area

line cutting and grtddlng

fixed wing TEM (QUESTEM) SUlVey

data review

mineralogical studies on old drill cores

whole rock regional geochemical SUlVeyS

Melba Flats Project· EL 43/92 •• Annual Report •• February 2000

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



:.. '

NEWNHAM EXPLORATION AND MINING SERVICES cr:
ALLEGIANCE MINING N.L. ""'

MELBA FLATS (CUNIj PROJECT C"
EL 43/92 C

LOCATION PLAN - DISTRICT
!7-----------y-------j 0
~=======;:::::======J_.,:S~C:i!a~le"-'LL.lI()Q!OQ,.QOOOQQ-l -]
Orawll: LAN Deue: - Fig: 1

Austrill

.-,Scm

, ,

....

I"

:-"'_'

r-:- lZeehan
I: _ El2l96.

.......
mN

-4'"5<1

I
:~'a,a

r
51!~~~~~----------------~~-.--~---------,---,-------

I ' . . . . -" ,
... I,"~,' ~: . I) ,-,'" ...

.. ' 1/1 :__ •• " ,--,--_.. I t, :, \
I ~,_ .., _I .- ..... 1 "

1 --- ~1 ,---_, ", ',,
I,
I.
I
\Ii. All. HeemsAlrk,,,,
I
I



/lEWNHAM EXPLORATION AND MINING SERVlCES

ALLEGIANCE MIriING NL
MELBA FLATS (CONI) PROJECT

EL 43/92
LOCATION PLAN· DISTRICT

,
.J

.,/ ..'

.~.,.:" . .;....
~111 ," ,io. .
I) • ".

/ ""( (;/ I .I) Il I ,
: \ ,,

"

,..

Drawn: L.AN DBte:

5cm

Scnle: 1:25.000

FI~ :2



4.3 Surface Geophysical Surveys:

Durtng the year the following work was completed:

fj·:33008

(U) various down-hole geophysical surveys on MF 11 and MF
12
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4.1 Core Drilling:

Drtll holes MF 11 and MF 12 were drilled to test the depth
continuation of the shallow Nickel Reward mineralisation.

Again, data and result interpretation reports are presented in
Appendices 4 and 5.

In order to gUide future exploration on the licence area, a restricted
but very intense campatgn of surface geophysical surveying was
undertaken around the Nickel Reward area.

4.2 Down-hole Geophysical Surveys:

Various down-hole geophysical surveys were undertaken by both
Scintrex and Outer-Rim. Results were interpreted by Nigel
Hungerford of Flagstaff GeoConsultants. The Outer-Rim data is
represented as Appendix 4, and the Flagstaff interpretation report as
Appendix 5.

A plan and section of the holes is attached as FigS 4, 5(a) and 5(b).

Results of the two holes were regarded as highly encouraging and
clearly further drilling is warranted.

Drtlliogs, assays and petrological work are presented as Appendices I,
2 and 3.

(1) drilling of two cored drtll holes, MF 11 and MF 12, at
Nickel Reward

(tv) detailed aerial ph~tographic survey of the licence and
subsequent development of new photogrammetrlc plans

(111) various surface geophysical surveys around the Nickel
Reward Mine area

4. WORK COMPLETED IN YEAR ENDING FEBRUARY
2000
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4.4 Aerial Photography:

("" ql ." I) "0;· :~ I , (.\"- u '.o!...J.. J

The more focused exploration on EL 43/92 started to highlight
inadequacies in the existing 1:25,000 state map sheet.

HECEC was, therefore, contracted to fly the licence area at 1:15,000
and 1:30,000 scales, and to develop detailed orthophotographlc sheets
at 1:1,000, 1:2,000 and 1:5,000 scale.
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The following work is planned for the next 12-month period;

extension of detailed electrical geophysical surveys over
the Mosquito and Blowfly workings

Detailed scheduling and budgeting for this work has not yet been
completed, but will be in the $60,000-$80,000 range.

Page 8

high resolution hellmag survey of the licence

drtlling of minimum 2-3 holes at Nickel Reward and
possibly Mosquito

5. WORK PLANNED FOR YEAR ENDING FEBRUARY
2001
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APPENDIX 1

DRILL LOGS

MF 11 and MF 12



---------------------
COM...·ANY: Allegiance Mining NL
PROJECT: Cuni
HOLE NUMBER: MF 11

Commenced:
01 SeDt 99

Completed:
09 Seot 99

Logged By:
L.A.Newnham

Drilled By:
Almac DrUUm'

Purpose of Bole

To test depth continuation of massive suUlde
m1nerallsatlon worked near surface In Nickel
Reward MIne.

Comments on CompletJon

two zones of massive sul1lde were Intersected
wtthln a gabbrolc dyke at shallow depth beneath
the Nickel Reward prospect; these zones contained
high NI, Cu, values wtth elevated Au. Pt, Pd,
slm1lar m1neraUsatlon was Intersected In a thin
Ilabbro dyke at 11.5 m. depth

CoUar Detailll

~ Northing I_tm, IElevaUonI
AMG 5365785 366338 2210

Dip

-60 I~I
Length (m)

200m.

Bole Size

To 1m) SIze

32.4 HQ

200 NQ

SIgnffICllDt Core L088 ZODee

From To %Rec.

0.0 6.0 8

Bole ConditJon on Completion

all rods and casing removed from hole:
PVC Inserted full lellllth of hole;

Summary of Result.:

Depth Recovery De8crlpUon Anayw

From To % Length %Ca %Nt %8 %Co Au Pt Pd

49.0 52.6 100 bttervals ofmaslltve aulftde 8enArRted bv sul1kllc dA.bbro 3.65 2.86 4.36 18.70 0.12 0.307 0.435 0.523

C­-'



---------------------
DOWN' HOLE SURVEY DA1'A

COMPANY: Allegiance Mining NL
PROJECI': CunI (Melba Flats)
HOLE NUMBER: MF 11

Depth Dip Bearing Interval Vertical Distance Horizontal Distance Co-ordfnates

(m) (AMG) From To (0) D.sIn dip R.L. D. cos dip Cwnulativ~ N. distance N. co-ordfnate E. distance E. co-ordinate
(lID) lID lID. cos brg. lID. sin brg.

COLLAR ·60 283 -+ 2210.00 i 0.00 -1 5,365.785.0 366.338.0

o ,·60 i 283 0 -+- 25 ±25 2 1.65 T-2=1=8=8~.3=5=-+1-1-2-.5-0-i-.~~1;;2;;.:::.5~0~_-+i'r-_~~~2-.:::8~1~~=+__-=5"',3:.-6:::5,~.7~~8~7~.8~+---.:.'1'"'2"'.1"':8'---+_-,3:::6:::6...,.3",,2:::5...,.8~_
50 : ·60 I 284_~S- i-- 70 _ 45 ,38.97 2149.38 i 22.50 35.00 i _--=5".4-=-4=-----I_5=,-=-3-=-6=-5.,,7=_9=-3.-=3--t .=2=-1.-=8=_3_+1_~3=_66~.,~3~0_=_4.=O __

00 ; -"1'" '"' ,~ ","'.oo.!-'-'"." ~ "."' "."', ,.« ,.".",., !__-_17_.7=0__1r---__366.286.3
120T.. ~ .._-281 105! 13_~_ ~=1 25.44 i 2093.94 i 15.90 68.92 i __~3_.0_3_____t-5_=,3-6-5=.7-9-9_.7-i_--1~5.61 i 366.270.7

f-- 150 I -58 280 135 I 175 40 i 33.92 I 2060.0.!.L 21.20 90.12 + 3.68 5,365.803.4 I .20.87==f 366.249.8-==

__ ~~~-l~~280 I 175 ; 200 : 25t 21.20_i 2038.81: 13.25 103.3.=7_+-;_--=2=.=_3=_0_---t-~5=,3=6~5_=.8=0~5=. 7-1r-----1-3-.0-5_i__--'3=.:6:._6"',2=3:._6:,..8 _



• - - - - - - - - - - - - - - - - - - - -
COMPANY: Allegiance MIning NL
PROJECT: Cun1
BOLE NUMBER: MF 11

Page No: 1

~..
~ ExploratIOn ODd MbIIDI- (0

DescrIption Core Recovery RQD Asoays

Prom To Frem To '" Prom To '" Fro~ 'I'D '" ca '!beNI "'S Co As

0.0 3.0 BWTRICONE: 0.0 3.0 0 -- t -L -f---I------r--- e------
no core; PVC Inserted; i I !

i I
, ,

3.0 7.0 SILTSTONE: 3.0 6.0 15 3.0 9.5 10 I I I

Ught gray·greenlsh strongly weathered. soft. I
-----i

I ,
fiiable fissile sediment; core very broken: e--

clayey In places; -~----1-- ----

:==f
~_ I ! i f--~-- _._..

I '
I I---~- -- ~__i_~-l-- ------+ t---- ---

7.0 7.3 GABBRO: ~- ---i==t-- ==t==-t=t--med1um grained. dark gray gabbro; very 6.0 8.0 80 --
broken. limonite on fracture surfaces; trace ------~-~----1--- ! t----+------ --
medium grained sulfide; lpyrite?): , t

i
4

dominant Joint dtrectlon 50 CA:
I -

7.3 8.0 SILTSTONE:

.~-light gray. soft. broken siltstone; limonite -------~---
common on some Joint surfaces: vuggy

1-- --
nature. stgnlftcant leaching;
med1um grained euhedral pyrite In bottom 20

-_.- -- --
mm; ---I-~f--- ---{--

8.0 28.9 GABBRO:
I

8.0 11.0 70 9.5
,

, 3.8 10,
dark gray. speckeled, med1um grained gabbro:

11.0 14.0 90 13.a t 16.7 5
,

weathered and broken In pla,ces; felspars -~--- ,
extensively altered to creamy'whIte clay: 14.0 2a.9 r-LlXL -l.§.1.~9 10

t=
t--

Ileached vuggy areas above 26 m., probably 19.9 I 23.4 SO 1--
leached calcite veins; thin lrreguw calcite z'iiIi§> 70

-~-- --+--!
250+<100 t .veining common below 26 m; ~~-- f------- 1---- ~1..-+ 30.1 ao. 4----1-- ' I

11.6-11.9 m: 2-3% coarse sulfides In crushed i 11.5 I 11.9 1.01 0.9'L4 2.60 :
and sheared zone In gabbro; i I , I

~--I------t-- --,,-- , --
12-12.4 m: Ught gray breccl;J.ted sedlmentary I ,

band:
---- I--

~-i==r-
I -t

gabbro becoming fresher down hole; -
I i

trace disseminated sulfides In smaII blebs and :+=---1----- - ==! I -----Lgrains throughout unIt; -- --1--- , -- --+--=1=-------,-- 1----- -=±-- ----i-- -- '=I Isharp but sheaied dark gray·black contact 1----- ---j--- -f----- -----t---- --- I t
with sediments below; ---1--- I ----, ~ -~

ground broken and weathered to 24 m.. then ! ' '

Islgn1llcant improvement; , i '-1--

-+ IprinCipal Joint set 50·70 CA. generally 55.65 ---1--- I

CA; i t ,
--- f-------t_ --~-- -.--t--------+ -----ii I I



- - - - - - - - - - - - - - - - - - - - -
COMPAl'lY: Allegiance Mining NL
PROJECT: CunI
BOLE NtlMBER: MF 11

Page No: 2

I::J
__EzpIoratlon_lIUDIDI8<:rrices 0

Description Core Recovery RQD Assays

From To From To % From To % From To %Cu %NI 'l(,S Co Ail

28.9 32.5 BEMATlnC SEDIMENT: ~ 32.5 100 30.1 3~L I-IlG ~- r-re<;i brown arkosIc sediment with poorly sorted [---
grains set In overall fine grained reddish -_._- ,

-~

gr\?undmass:
~- -- I I

thtn Irregular calcite veins common;
~--- I

! ---some calcite sections have crescent shape
--+--I-~- ~f-(fossn sbells?): -~-~-t----------~+--- ---c--~-f--~

no sulfides observed: ----~--~- '
----L=+~-

~--c----
=---t

f--
core moderately competent. but several Joint

~--- ___ L __ f-------,
sets: ---- ----"---+----- _~____-L__ r----- f----~- ----'i--- +-~-,

--"~---+--principal Joint set 50 CA: -_._--~-~,-- I--- --+--
3l.5~

I
~-

32.5 36.5 GABBRO: 100 32.4 37.1 8S 35.0 36.0 0.02 I O.O! 2.60 250 <100 -~-

da,rk gray-greenme<llum grained fresh gabbro: 36.0 37.0 0.01 I 0.03 0.32 50 <100
several narrow liner grained sectlons: 37.0 38.0 0.01 i <0.01 <0.05 <Z5 <100
numerous thtn lrreguIar calcite vetns; ---- t----------- ~-1--- 38,0 39.0 I <0.01 I <0.01 0.11 44 <100 +---_
sh.arp HW contact 60 CA;

-----i---~t=- t----------~- 1--- 3~il<0.01 I <0.01 <0.05 30 <100 t--~~rw contact more diffuse and foUated ------ --- - --- - 40.0 _ 4.!*~.01 t..<2m. 0.31 52 <100 _~~

Isheared and D;!arked by sJgnlftcant calcite

--~t$-
-- 41.0 i 42.0 I <O.~_~ 0.24 52 <100 i

---~velntng and trace sulfides: FW contact 45 CA: 42.0 '43.0 <0.01 I <0.01 2.35 56 <100
elsewhere only rare line sulfl?e grains; 43.0 I 44.0 <0.01 I <0.01 1.56 56 <100

36.5 49.0 SaTSTONE - SHALE: 37.1 41.7 90 44.0 45.0 <0.01 0.01 1.91 52 <10036.5 49.0 100
41.7 46.1 100 45.0 I 46.0 <0.01 I 0.01 1.29 56 <100Ught-dark gray wen bedded s1Itstone and

---j 461_~0.5 eo 46.0 41.&... <0.01 i 0.01 1.36

:: L~~
s!\ale with ocasslonal thin grIt bed: unit

47~lLr-~P_ ~.01 f 0.01 0.37sh.ows substantJa1 soft sediment slumping ~~t=-~-~- 1----
with oca.slonallntraformatjonal brecciation: 1--'----- ~~1--- --~~1----- ~~

48.0 49.0 <0.01 <0.01 Q,lL j-2L.. <100 ____ '.
I IBCA variable but generally 60 CA; ----- ~- I--~ J-------+-- 1 j-- --~

4.3-4.7.0 m: sediments slumped and i
~- j--- I -- -----

contorted;
~~i -- L ~-

narrow calcite velnlngcthroughout:
~~ -- c---- -jmtnor pervasIve- sulfldes- either beddtng , -l_---~1--conformable or as thin disseminated seams ----+--r--±~-~ =i---i--and coarser aggregates In matm of.soft r------- 1--- ~-_.~

Sediment< brecciation zone; --+=- f----- ,----- e.--- +--£
- --------j -=f==gr\?und condItions generally good with most 1------ -~ ~- t-------------'-------1---- t--~~ +---- - - -----I

j----- --+---- t----------+
ifracturing parallel to beddtng: ~- --r--j-- --- --

49.0 49.8 GABBRO-8ULFIDIC: 1---- I I !
dark gray medl1JDl gratned gabbro. with 49.0 49_8 100 j-- 49.0 49.8 0.64 0.57 \ 1.51 130 <100

~-

abundant SUlfides below 49.2 m: , I

uppez- 200 DUD. contains abundant random I--'---- I ~~ +--- -- ----+--r---~ ---1";';-11.. -"ntl _ • veIns anti rn'nnr_ I i
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Dellcriptlon
. C4:1re ReCovery RQD Assar-

From To FrUIn To % FrOm 1'0 % FrOm To %Cu %N! %8 Co As

49.0 49.8 illssemlnated sulfides; ~- < i ---~--f---------
~:....

~----;--'----- --~- c------- r--- .!~~

contlnu lower 600 1IlJD., contains abundant sU;!flde --,---t--.- ' <
-~

< ,

(3-5%) as ve!JIlets. coarse aggregates and
, ,
! ._-

dlssemlnated grains; : -±=.---i --
core mOderately competent; ! -!- -- I'

!

! ' ---;---- T- , , I "
49.8 52.65 MASSIVE 8tJJ.FJDES with NARJlOW ----1---,--- --------t--~:---~&Q.1-5Q,3Ot~,JJ9j:J.3i::::?590t- 1760

---
_..!9.8 --j 52.li.tLO<L ..20d._..l_54.9 ~.L _.liQ.. -----GABBRO BANDS: ------+------_J.-__ ~.lQ.~~Q.eo 1::.9~ lb~ _~LL..!!Q.._~OO ----.9.8-60.1 m: 300 mm massive sulfide (flYI1te-

-. -=t--3== ' I _N_SQ. ~.o.95 _&JQ. .HQ._.?MQ. _, 380 <100ehaicoflYl1te-pentlamdlte:?) ----,---,- -- -
50.1-60.8 m: 200 mm gabbro with semj ---,- ----!----'-~ 29.J!L Ji1.10 _,Q&L _Q,§L_~_2eo ~_,c:lOO -_.

massive sUlfi<j.es as aggregates and veins; I i 51.10 51.90 6.50 4.05 33.30 2060 <100

50.8-60.8 m: dark line grained gabbro with
, I 51.90 5_~ 3.05 10.2Q 30.10 2110 150

several fine carbonate ve~ and m1noT.•ulflde I ,
- i __blebs; $ f--o---r----l--- -- ::=!=- -50.8-60.95 m: 150 mm. fi/.asslve suIIIde I- r--(pyrite- chaicopyrite-pent~cUte11

-~-Er-----
--r--~-r---r---~---l-----I--~--+~-----f-----50.95-S1.10m: 150 mm. dark~ gabbro. --- - 1----- -----t--~-r--~- --+---t---+- ---+--1-----+----minor strlnge,rs sulfide; ---- [----- ---+----I--~- ---t-----t----~~--+ I . j-------61.1-62.65 m: massive sulfide (pyrite-chalco- I

pentlancUte ?I with quartz-carbollate and .

--+--
--_._- _. , I I I

common blebs and line s1'9ts of magnetite; --I. i-I CJointing and gabbro contacts generally 70 CA: f-----~-- ---
i !sharp FW col).tact With sedtments 45 CA;

':'_-1---+-- '. I-- -±-----r-- -----L--.-'--~~---j I f-~ j----
! i I

52.65 70.8 GRIT-SILTSTONE-SHALE, ----t------i--------,..... -'~---r.s -----1--- 5z"6s+-s4.00 TO.15 0.16 0.89 I 66 t;l00
j----

Intermixed dark gray gritty siltstone and light
• 5~.6=-r- 70'=j 1~ ..2~Jl._p,~"LL90

gray shales; _._59"-_ 6.e"~!!9_ 5~~.>,00 i .9.03 0.08 0.75 I 46 ~ <100 --

"lumpUlg and soft secUmeIlt deformation ~l.-+--1-2.9 , 90 55.00 56.00 \ 0.04 '0.01 2.55 I .2SL.J <100 --
common: +-+-- ' , 56.0!L~00 L<o.Ol i 0.01 0.12 I 52 i <100-_·~,-------i .
lICA vartable; 30-70 CA due to slumping; --.- -+~+----- I I 57.00 58.00' <0.01 : 0.01 0.1 ~ : -~--i <100
narrow randomly ortentated 1-4 mm white

-·---~l I
' , 5aOO 59.00 I <0.01 : 0.01 0.55 ~ ~ <100

calcite veins Qommon throUghout; --t--------i
sulfide lpyrtte?) associated with calcite ~_r-±-t-----r--~-+--- ~.9Q.,~0.00 : ~.01 ! 0.01 0.52: 54 I <100

:::: =i- _.=t=:::::::=-t==t=~ " 'r---veining especIally In the top section ofthe ---j----+----r '
unit. and decreasIng down hole; --t---+~-t~---;---r-- ----some streaky disseminated sulfide coDllpon In -_._~+--------~~----r- . II----------------I-- ~ ----, I : ! i
several grttty ;bands near top of unit; 1-----+._.

I I I 1f.0und conditions generally goOd;; ---------j
i \ t-- --l-I --acture surfaces Irregular and tight;

I---l--- I
~-r--1-----+ r-------+_ --r---f- ----+--

,



- - - - - - - - - - - - - - - - - - - - -
COMPANY: Allegiance MInIng NL
PROJECT: CuD!
BOLE NVlIdBER: MY 11

Page No: 4

Description Core RecoVdj RQD Aaaaya

Prom To From To % From To % From! To %Cu %N! %S Co As

70.8 73.0 BLEACHED SILTSTONE: 70.8 73.0 100 72.9 77.5 90 71.0
,

72.0 <0.01 <0.01 0.25 32 <100
light buff coloredbleached sUtstone. wlth 72.0 73.0 <0.01 <0.01 0.79 36 <100
several brecciated and slumpe shale beds:
white-cream carbonate ve1n1ng common.
mostly on thin Irregular veins but ocaslonal

--(---thicker bedding parallel veins;
minor pyrtte associated with veining; .

! L ,
ground conditions good; most fractures -, ,

I Iparallel to bedding 40-60 CA; I
I : I

73.0 74.5 VEINED/FAULT? UNIT: 73.0 74.5 100 73.0 74.5 <0.01 0.01 ! 2.75 36 <100 I

shale-sntstone unit brecciated and -- t ,

extensively veined by large masses of quartz ----l !

and quartz-carbonate: --T i
2-3% pyrtte accompanying velnlng as large I

aggregates. blebs and thin streaks; 1

good ground conditions:
I --L ,

74.5 80.1 SILTSTONE-SHALE: 74.5 80.1 100 77.5 82.0 100
,

I I
dark gray IntermJxed shale and grttly , -l- I
sntstone: soft sediment slumped sections In - T

,,
places; ,

Iwhite carbonate as random thin veins and
-~ I 1ocasslonal thicker masses with minor pyrtte; , , Iground conditions good; i -- ---

grades Into...... ,
I

80.1 89.4 IlEMATlTIC SILTSTONE-MUDSTONE: 80.1 89.4 100 82.0 86.6 95 i
,

massive line grained hematitic 1--- 86.6 91.1 85 !
mudstone/slltstone with ocasslonal thin beds I
dark gray-green sUtstone; ! , i I
several thin Irregular white carbonate veins; I
only very rare line grained specs disseminated +- I
pyrtte: , I
most fractures parallel to bedding at 45-55 , !
CA; average 50; I Iground soft but very competent; I tgrades Into........

I

89.4 95.0 GRITTY SILTSTONE-SBAJ E; 89.4 95.0 100 91.1 I 95.9 100

dark gray grttty sntstone Interbedded with -
Ught gray slltstone-shale: Irregular bedding t

Itl;';p <'0 .oft s . I
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De8crtption Core Recovery RQD A8eays

From To From To % From To % From To %Cu %N1 %S Co 1tIJ

89.4 95.0 BCA very Irregular:
contlnu iod······· white carbonate as Isolated masses and thin

Irregular veins; I
I

ocasslonal blebs and stringers sul1lde (pyrlte?) I I
ground conditions very good; , I I

9s.o1 ! !
95.0 98.2 FINE GRAINED GABBRO (?): 98.2 ! 100 95.9 100.1 95 95.0 96.0 <0.01 , 0.Q1 2.90 60 <100

massive dark gray fine-medium graIned rock. ,
96.0 97.0 0.02 0.01 0.65 46 <100,

either a gabbro or grit,
97.0 98.0 0.05 0.02 0.34 60 <100white carbonate as abundant fine veins,

Irregular inclusions of finer grained sediment:
sulfides common In places as heavily
disseminated zones In gabbro(?) or assoclated
with calclte veining:
below 97 m., some larger areas clearly
Identl1lable as medium grained gabbro: I
ground conditions very good; I

98.2 99.2 GABBRO: 98.2 99.2 100 98.0 992 0.01 0.03 <0.10 66 <100
dark gray coarse grained gabbro, gradational
With unit above but sharp contact With unit

--below: .

trace fine grained disseminated sul1ldes: I
ground conditions very good:

99.2 101.0 SILTSTONE:
l1ght-dark gray sntstone With shale and 99.2 101.0 100 100.1 104.6 95 --
mudstone clasts:

!only trace line grained disseminated sulfides; ----;-
igrades Into...... , I

I I
i

101.0 111.4 BEMATrrIC MUDSTONE: 101.0 ! 111.4 100 104.6 109.1 i 90
gray hematitic mudstone, gritty In part With I I
Irregular patches green sUtBtone; I i
narrow Irregular quartz-carbonate veins

I I
common: brecciated host rock margins:

I
I itrace sul1lde assoctated With veins:
,
: ,

ground conditions excellent; I I,
I i !111.4 119.0 SILTSTONE:

1"".1 imedium grained sUtBtone With thin shaley 111.4 119.0 100 113.5 85
Interbeds and mudstone{Shale,~tB: soft 113.5 118.1 95 I

118.1 122.7 100 I
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Dellcrfption Core Recovery RQD -3'"

From To From To % From To % From To %eu %N1 %8 Co All

111.4 119.0 BCA's but generally In the range 30-45; I

contlnu d ...... thin Irregular quartz-carbonate vetntng i---tcommon: larger vetns and masses have
brecc1ated waIlrock margtns:
mtnor-trace dtssemtnated suJ1ldes assoclated i i
wtth vetns and brecciated margtns: I i
ground condItions excellent: ,

1---
I

119.0 131.8 INTERBEDDED SILTSTOJIlE and
131.8 100 122.7 127.2 100 IHEMATITIC MVDSTOJllE: 119.0

; I i
thIck light-medium gray stltstone beds wtth 127.2 131.7 95 ,

i
mtnor bleached shaley IntervaIs Interbedded

.

wtth thIck 2-3 m. untts of red-brown liner
grained hemattttc mudstone-stltstone:
BCA generaIly 50, but ranges 40-60:
numerous tine whIte car1x>nate velns
ocasstonally accompanied by trace line
graIned pyrite:
ground conditions generally good: more
broken In zones associated wtth abundant , i
veining: i I !

, , ,
131.8 132.3 GABBRO:

131.8 , 132.3 100 131.7 136.3 85dark gray coarse grained gabbro: lower margtn
strongly altered to soft whtte-gray kaollnlttc
material: f--
only mtnor suillde (pyrite?) as small grains -
and clusters; +-core moderately broken:

I ,

132.3 157.7 HEMATITIC 8ILTSTONE-MUDSTOJllE: 132.3 157.8 100 136.3 140.8 85 i
massive untts of red-brown hematitic

._-
I140.8 I 145.2 90 ,

stltstone-mudstone, grttty In places. , ,
145.2 I 149.8 90 I

Interbedded above 142 m. wtth light gray- 149.8--f-J54.4 100 I I
green shaley stltstone: these beds are often ,

154.4 . 159.0 95 ,
slumped and crushed: i iBCA vartable but generally 50-70, typically 60 ,

white calcite as common thin Irregular veins, ------------r-and ocasslonaIJy as larger quartz-carbonate -
masses leg) 144.5 moo where calcite vein
contatns angular fragments ofhematitlc
stltstone:

Irnlnnr .,;IIMe nvrttf' wtth Ihleh. of I
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Description Core Recovery RQD -,.
From To From To % From To % From To %Cu %N1 %S Co 1IIJ

132.3 157.7 chalcopyrtte. generally assoclated with -
contlnu "j..•.... carbonate veInIng; coarse pyrtte and euhedral

pyrtte associated with dark gray shaley
partings In gray sUtstone;
ground conditions exceUent; most fractures ---t--parallel to bedding; ,

-----
~ __.J ___ ,

157.7 158.7 GIUTTY SILTSTONE and SHALE: --- --- +-----
157.8 158.7~

, ,
Ught fawn-pink sUtstone and shale. cut by - ---t--- i
abundant Irregular veins and masses of white i I I

! !calcite; , :
158.7 172.0 SILTSTONE and MINOR SHALE: 158.7 172.0 100 159.0 168.2 100 167.0 168.0 <0.01 ! <0.01 0.23 46 <100 --

Ught gray sUtstone, grttty In places; 168.2 172.7 95 168.0 169.0 <0.01 <0.01 0.20 44 <100
ocasslonal thin Intercalations of dark gray I 169.0 170.0 <0.01 I <0.01 0.12 52 <100
shale: I 170.0 171.0 <0.01 <0.01 0.11 50 <100
below 167.6 m: several 70-100 mm. veins of ! 171.0 172.0 <0.01 <0.01 0.14 48 <100
chlorttic altered gabbrO(?I. dark gray-green i
with selvedges and masses of quartz- I i
carbonate, and blebs of coarse chalcopyrite I
and sphalertte; veins at 40 CA;
below 168 m: sUtstone fractured by Irregular
network ofvery line « Imm) dark gray

! 1
quartz(?l velnlets; ;
1-2% very line euhedral pyrtte disseminated

I jthroughout this section:
elsewhere only trace disseminated pyrtte In f--== , , IsUtstone, but 2-3% as thin seams In shaley ,

!----
units; i

i !
BCA 40-55; generally 50; ----J- I

---- +-ground conditions exceUent; I I ----r------+---I ,
172.0 176.8 INTERBEDDED SILTSTONE and PYRITIC

--- ,
172.0 176.8 100 172.7 I 177.2 90 172.0 173.0 <0.01 <0.01 3.00 44 <100

SHALE: ,
173.0 174.0 <0.01 <0.01 2.05 50 <100!dark gray-black pyrttic shale thinly 1 174.0 175.0 <0.01 <0.01 0.32 38 <100

Interbedded with medium gray grttty sUtstone: ,
175.0 176.0 <0.01 <0.01 I 0.30 50 <100slumping and soft sediment deformation _.-- ,

~ 176.0 I 177.0 0.01 <0.01 0.24 40 <100common. and acoompanJed by numerous line
i

--
Irregular calcite and quartz-calcite veining: i ,,

iBCA 45-70, but generally 60;
i5-10% pyrite throughout but more ,

concentrated In shale sections as very fine
,

I~~Ran" I
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From To From To % From To % From To %Cu %Nl %B Co As

172.0 176.8 thin seams of coarser euhedral pyrite, large
contlnu~....... patches ofeuhedral pyr1te and aggregales of -

fine pyrite common;
ground conditions generally good, some
shaley untts more broken parallel to CA:

176.8 184.8 SILTSTONE and MINOR BHALE, 176.8 194.8 100 177.2 181.9 100
Ught gray siltstone, grttty tn places,

181.9 186.2 85
Interbedded wtth dark gray-black shales,
BCA60,
1-2% pyr1te, maJnty as aggregates and blebs
In shaley untts and rlmmtng thtn Irregular f--
calcite veins and seggregatlons; several small
blebs of chalcopyr1te; 1----
ground conditions excellent;
most fractures parallel to beddlng;

184.8 187.8 BHALE and MINOR BILTSTONE; ~.8 187.8 100 186.2 190.8 100 194.8 185.8 <0.01 <0.01 1.32 52 <100
black shale. often slumped and I 185.8 186.8 <0.01 <0.01 0." 50 <100
dlstorted,lnterbedded wtth mtnor fine grained
Ught gray siltstone,
quartz-carbonate and white coarse crystalltne
calcite common as vetns and large Irregular

Imasses;
I

BCA60-70,
I1-2% pyrite tn shales as fine seams of
I

stratabound euhedral grains and coarse
i Iaggregates,
I ±ground conditions excellent, ,

I-----L I,
187.8 198.0 SILTSTONE-minor SHALE; 187.8 198.0 100 190.8 195.2 95 1 I

massive Ught gray siltstone. generally grttty. 195.2 200.0 85 I
with mtnOT dark gray shale Interbeds, t=:white calcite present as thtn velns and larger i
Irregular masses; i
BCA65; I I
mtnOT trace fine grained pyrite associated

I I t
with carbonate vetns and as thin stratabound I iseams tn shale untts:
ground conditions excellent;

198.0 200.0 SHALE - minor BILTSTONE: 198.0 200.0 100 198.0 I 199.0 <0.01 <0.01 0.38 44 <0.01
I<I"TI< ...."v . hl",.1< ..h"lp Int I wt.h It"". I 199.0 I 200.0 <0.01 <0.01 1.09 SO <100

(l)
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From To From To % From To % From To %Cu %Nt %8 Co All

198.0 200.0 gray minor sUtstone Interbeds;
contlnu~ ....... white calcite and quartz-carbonate present as I

abundant veins and Irregular masses;
,

BCA60; i ,
3-4% pyrtte as stringers and thin veins , I I
associated with quartz-carbonate and ! ---j I
carbonate; also In black shales as strataform -~~

! --J :
line dlssemlnatlons and thin stringers; ~- ~--

I I
+--~ground condItions moderately good; some I

-!-- ,
Irregular fractures semi parallel to CA; I , ;

END OF HOLE
I ADDITIONAL ASSAYS'

nnm Au Pt Pd
11.50 1I .90 0.26 0.22 0.34
49.00 49.80 0.24 0.14 0.20
49.80 50.30 0.46 0.69 0.54 I

50.30 50.80 0.04 0.02 0.04 I
50.80 50.95 0.40 0.61 0.70 I
50.95 51.10 0.06 0.11 0.21
51.10 51.90 0.35 0.67 0.60
51.90 52.65 0.37 0.63 1.12

I 52.65 54.00 0.04 0.03 0.04
! I

,
'----

_1.

----+-- -I-
,

I I i ,
I

-,
I I
! I
! ,, ; I I, ,
, I i I !

-----I- I I i, ,
I i
I I

-,

"'c "i
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COMPANY: Allegiance Mining NL
PROJECT: CWli
HOLE NUMBER: MF 12

Commenced:
21 Oct 99

Completed:
25 Oct 99

Logged By:
L.A.Newnham

Drilled By: A1mac DrIll1ru!

CoUar Details

PurpoeeofHole

To test the depth extension of mlnersllsatlon
Intersected In MF II beneath the Nickel Reward
Mine

Comments on Completion

hole Intersected several dykes: the one at 66 m. was
correlated with the m1nerallsed dyke In MF II: It
contained disseminated m1nerallsatlon consisting
mainly of nickel sultlde and chalcopyrite: Other
interpretations of the dyke correlations between
these two holes may be possible;

Grid Northlng EasUng Elevation Dip Bearing

AMG 5365783 366345 2210 ·80 280

Length 1m)

149.5

Hole Size

To 1m) Size

3.3 HW
17.5 HQ

149.5 NO

8lgnlfle'lnt Core Lou zan.,.

From To %Rec.

0.0 3.3 0

3.3 8.5 65

Hole Coadftlon on Completlcm

an steel casing removed from hole: PVC placed In
hole to facJlltate future Ileophyslcs;

SUJIIIIUII'Y of Results:

Depth Recovery Deec:rtptlon AAays

From To % Length %Cu %Nt %S %Co ppm At Pt I'd

65.8 73.9 100 ""hbcolc dyke contAlniru< dJos.mtnaled .uJlld", 8.1 0.42 0.52 1.78 0.02 0.08 0.095 0.139

N_IbqlIon.Uoo aDd MID!DC-



---------------------
DOWIi HOlE SURVEY DATA

COMPANY: Allegiance Mining NL
PROJECT: Melba F1ats
HOLE NUMBER: MF 12

Depth Dip Bearing Interval T. Vertical Distance Horizontal Distance Co-ordlnates

(m) (AMG) From To (D) D.sIa di R.L. D.coedi ~ CumalatN N. distance N. co-ordInate E. distance E. co-ordlnate
--

(lID) RD RD. cos brg. RD. sIa brg. --

COLLAR, -80 280 I 2210.00
,

0.00 5.365,783.0 366.345.0, I, ,
2180.~210 -80 280 i 0 30 30 29.54 I 5.21 0.90 5,365,783.9 -5.13 I 366.339.9

I
2136.28 I -r-

~~- -79 280 ! 30 75 45 44.17 8.59 13.80 1.49 5,365.785.4 -8.46
,

366,331.4--
2106.94 i90 -78 284 75 105 30 29.34 6.24 20.03 1.51 5,365.786.9 -6.05 366.325.4 I. .

I I120 -77 ,
282 105 13_5...-I-~O

I 29.23 2077.74 6.75 26.78 1.40 5,365.788.3 -6.60 366,318.8 iI

I

, ,

.- ~:~1~6 I I -'---

I 283 135 150 15 , 14.55 2063.15 I 3.63
I-

30.41 0.82 5.365.789.1 i -3.54 366,315.2 :
I I ! ! !,



• - - - - - - - - - - - - - - - - - - - -
COMPANY: Allegiance Mining NL
PROJECT: Cunl
BOLE 1'fUMIlER: MF 12

Page No: 1

De8criptton Core~ llQD A8ea)'ll

From To . From To % Prom To % Prom To %Cu % 1ft %S Co Ail

0.0 3.3 No recoveIy, HW trlcone and castng; 0.0 3.3 0 0.0 i 7.4 10 ! !
I

3.3 9.7 SILTSTONE IUld GlUTS: 3.3 5.5 90 7.4 10.7 40 :
Ught gray tnterbedded fine gratned siltstone- 5.5 7.4 60 ,
mudstone WIth mtnor tnterbeds of coarse 7.4 8.5 60
siltstone-grtt 8.5 9.7 100

,
i,

BCA45: ~~,
, ,

no mineralIsation observed; , ------r
core soft and broken: i ,

9.7 11.0 SHEARED - FAULTED SBDIMEJ!lTS: 9.7 11.0 100 10.7 14.1 60

siltstones and grtts as above. brecctated and
contorted: several narrow shear zones sub-
parallel to CA. filled WIth sericite and
llmonlte;
core broken along these shear zones:

11.0 14.0 MVDSTONE-SILTST01'lE-GRIT: 11.0 14.0 100
as for 3.3 m. above: I

~

mtnor quartz vetntng and small scale faulttng I
BCA variable but generally 40:

---+-
14.0 15.4 GABBRO:

weatbered and broken medium gratned dark 14.0 15.4 90 14.I 17.5 70
:gray-black gabbro. decompostng tnto crumbly ~

whtte-green clays and sericite:
no sulfides observed:
core broken; I, --
HW contact 30 CA; I 1
FW contact not definite: T I I ----

I
15.4 17.2 SILTSTOl'IB-MUDSTONE: 15.4 17.2 100 i

Ught gray-brown medium gratned sUlstone !
,
I

tnterbeded WIth light gray mudstone;
mtnor thtn quartz and quartz-carbonate I
vetnlng: i 17.1 19.0 0.01 I 0.09 0.25 120 <100BCA4O: I 19.0 i 21.0 0.01 0.09 0.18 120 <100,

17.2 29.2 GABBRO: I ! 21.0 I 23.0 0.01 0.07 0.14 98 120

dark green-black. mottled. medium-coarse 17.2 ! 29.2 100 17.5 22.1 60 23.0 I 24.0 0.01 0.03 1.77 52 <100

gratned gabbro: I 22.1 26.1 75 24.0 I 26.0 0.01 0.02 0.09 64 <100
One random quartz. quartz-carbonate and . I 26.1 30.5 80 26.0 , 28.0 <0.01 0.01 0.12 58 <100

. unit "nil i i 28.0 I 29.1 0.01 0.01 0.22 66 <100



• - - - - - - - - - - - - - - - - - - - -
COMPANY: Allegiance MIning NL
PROJECT: CunJ
HOLE NUMBER: MF 12

Page No: 2

DeoK:riptlon Core Recovery RQD AAay&

From To From To % From To % From To %Cu %N1 %S Co As

17.2 29.2 extensively altered:
contlnu 0<1 ....... 17.2-23.1 m: few small aggregates sulftde (Nil

and rare chalcopyrtte; _.
23.1-23.9 m: sWceous gabbro. cut by large I

, i I
vein carrying abundant coarse crystall1ne I I +- I
galena (3·5%): at 23.7 m., J-2 mm disrupted i

- , ----+---
,

i I -- ----
,

1--.vein of pyrtte I pent(?) cuts through the ---- I,
~ ------ ' .galena: , ---- ---~ -

23.9-29.2 m: altered and weathered gabbro +---- --
I

+-- [--

with numerous halrUne sericite filled
,

--
fractures; trace sulftdes: I i

i
core varies from moderately competent to very I

I I ~
broken. especially along galena bearing vein: I

HW contact sharp 40 CA:
-~ , I, -

FW contact sharp 30 CA; I I

i ,
29.2 64.8 RED and GREEN SILTSTONE-MUDSTONE: 29.2 34.7 100 30.5 34.8 55 .63.8 I 64.8 I 0.03 0.01 0.18 46 <100

reddish-brown hematitic mudstone and 34.7 35.5 75 34.8 39.3 80
sUtstone Interbedded with Ught green-gray 35.5 64.8 100 39.3 44.0 90 I
sUtstone with minor grit beds: 44.0 48.6 90
29.2-30.5 m: abundant fine random 48.6 53.1 ! 95 Icarbonate carbonate velnlng In hematitic

53.1 57.7 I 80 IsUtstone: ,
57.7 62.3 .L~

,
BCA30-40: I --_. : ,

,

I , !
38.2-39.3 m: slumping and salt sediment ! 62.3 66.8 90 I---r
deformation textures In hematitic sUtstone i

I
I --

with Irregular "lIames" of green grtt In , i i ---.-
i Imudstone and minor small scale fault I i

adjustment:
,

-+- ! I

39.3-44.7 m: more masalve medium graIned ' i i I-----t---"---- ------ ----T-
grtt and siltstone: i ,
cream and white carbonate common as flne- I

coarse Irregular veins: ,
II44.7 m: 300 mm. coarse gabbro vein: chIDed , I

HW margin 50 CA; ------t-
I,

45.0--56.0 m: BCA's 40-50:
i -..1.- i I

below 55 m., BCA's vartabJe 30-40. but : I I
generally 30:
64.3-64.8 m: minor gabbro clasts caught up
In sediments with accompanying aggregates of
sulftde:

I



• - - - - - - - - - - - - - - - - - - - -
COMPANY: Allegiance Mining NL
PROJECT: Cuni
BOLE NUMBER' MF 12

Page No: 3

DeecrlpUon Core Reccnm)' RQD Asea,.

From To From To % From To % From To %Cu %N1 %S Co As

64.8 73.9 GABBRO: 64.8 73.9 100 66.8 71.6 80 64.8 65.8 0.01 0.08 0.36 60 <100
dark gray medium grained gabbro: I 71.6 75.9 60 65.8 66.8 : 0.21 0.34 1.25 105 <100
abundant line quartz-carbonate-ser1c1te 66.8 67.8

,
0.62 0.83 2.65 240 120

velnlets and ocasslonaIly Irregulac masses, 67.8 68.8 0.10 0.17 0.37 96 <100
5-10% suilldes throughout as line grains, 6a9 69.8 0.37 0.48 1.35 155 <100
aggregates and velnlets of pentlsndlte,

69.~,..- 70·8 0.82 1.08 3.85 270 <100
chalcopyrtte, mInor pyrite and rare grain of -

70.8 71.8 0.64 0.81 2.90 205 <100
galena;

f- 71.8 , 72.8 0.29 0.34 1.17 140 <100
HW contact not clear: possibly 40-45: j

.._-
FW contact also not clear: probably 50 CA: -- 72.8 73.9 0.32 0.19 0.82 88 <100

I jcore moderately competent but alfected by low
angled Joint set sub-parallel to CA:

73.9 149.5 GRlT-SILTSTOl'iE-MUDSTONE SEQUENCE: 73.9 77.0 100 75.9 80.6 80 73.9 75.9 0.01 0.01 0.28 46 I <100
Ught gray grit and coarse sUtstone 77.0 80.2 95 80.6 85.0 95 I
Interbedded with Ught and dark gray 80.2 89.5 80 85.0 89.5 65 77.0 79.0 0.02 0.01 0.69 52 , <100
mudstone; 89.5 , 92.5 20 89.5 96.1 80 ,
texture suggests IntermIxlng or slumping of 92.5 I 149.5 100 96.1 100.7 90 82.0 84.0 0.01 0.01 <0.1 46 , <100 !
these two unIts; ! 100.7 105.3 100 , ! ,
slgnI1l.cant sullldes In grttty beds; 105.3 109.9 85 85.0 87.0 I 0.04 0.01 0.94 54 i <100 i --73.9-96.1 m: slumped and intermIxed grtts 109.9 114.3 80 i
and mudstone; 114.3 119.0 95 94.0 96.0 i 0.03 0.01 <0.10 46 <100BCA40,

119.0 123.5 95 !1-2% coarse dIssemInated pyrtte, pervasive In ------
coarser grtts, locally to 5%, 123.5 127.9 90 99.0 101.0 0.02 0.01 0.23 52 <100

96.1 an: 300 rom. gabbro dyke; 127.9 132.3 95

HW and FW contacts 50 CA, 132.3 137.0 90 108.0 110.0 1..9.02 0.01 0.46 44 <100
96.4-112.8 m: slml1ar to 73.9 m....... but 137.0 141.3 90
domlnated by coarse grttty sUtstones; 141.3 145.7 80 119.5 120.5 <0.01 <0.01 0.44 40 <100 --
BCA40; 145.7 149.5 95 ,

<0.01 I <0.01
----_.-

clusters of coarse suillde (?pyrite) along grtt- ! 123.0: 124.5 0.71 34 <100
mudstone boundaries (eI) 99.3 m; , , I

112.8-123.3 m: Increase In dark gray-<lark I I
12a5 I 130.5 <0.01 <0.01 0.64 52 -<100

purple shaley component. Interbeded with ,
i

--~.grits; I I
BCA45;
123.3-124.3 m: quartz-carbonate-sertclte 1----- I
veln/breccla Interval; I
3-5% sullldes. (1 pyrtte), few specs galena:

,

,
124.8-136.3 m: Interbedded dark gray·purple

!mudstone, sUtstone and light gray-grtts,
BCA40-45, r--+
<1% Rulf1r1...., I I I



- - - -- - - - -- - -- - - ------
COMPANY: Allegiance Mining NL
PROJECT: Cunl
BOLE NUMBER' MF 12

Page No: 4

De8crlpUon Core Recovery RQD Aseays

Prom To From To % From To % From To %Cu %M %8 Co Aa

73.9 149.5 136.3-142.6 m: slml1ar rock types to unit _C

contlnu d ....... above but more slumped and brecclated In
,,

places wtth large blocks of slltstone embedded ADDITIONAL ASSAYS
In shaley mudstone matrix;
1-2% fine grained pyrite In sllty sections: -- loom A PI Pd
142.6-147.5 m: gritty slltstone wtth minor

23,~ 0.050 <0.01 <0.01
mudstone, slumped and brecclated In places;
147.6-149.6 m: fawn slltstone blocks ~----I----, I 65.8 66.8 I 0.059 0.077 0.114embedded In grits: below 149 m .• massIve I 66.8 67.8 0.143 0.145 0.216reddish hematttlc slltstone: ,

67.8 68.8 0.037 0.015 0.034

END OF BOLE 68.8 69.8 0.070 0.081 0.138, 69.8 70.8 0.172 0.195 0.288
70.8 71.8 0.113 0.120 0.151
71.8 72.8 0.040 0.063 0.081
72.8 73.9 0.020 0.710 0.095

i
I

,
I

,
i 1 -1I , i-

I I. !, ! I !
I

--~. I I i I
._-- I I I i ,

I , , :i , I , ,
i , , ,

II ,
I

i
I i

I I ! i
I I I , i I

~

i I iI I
I

i i
r-' 1 I I

I I ,
I i

I I ,

c )

:. )
(' ,'"...... ''''.
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Lindsay Newnham
Managmg Geologist

Allegiance Mining NL
NewDham Exploration and Mining ServiCl
PO Box 132
RIVERSIDE
TAS 7250

Analabs Ply. Ltd.
ACN 004 591 664
14 Thirkell St. Burnie
Tasmania 7320
Telephone, (03) 64316837
Facsimile' (03) 6431 8890

I
I
I
II
I
I

Our reference
Your reference
Project code
Date received
Date reponed

BUOI7069
128511
Drill Core
02/11/99
17/11199

A N A L A B 5
------

Invoice to:
Lindsay Newnham
Managmg Geologist

Allegiance Mining NL
NewDham Exploration and Mining ServiCl
PO Box 132
RIVERSIDE
TAS 7250

Reswu to:

I
I
I
I
I
I
I
I

Nurn~rofpagesofr~wu
Nurn~r of Sampl~
First Sample
Last Sample

Reswu to:

: 6
: 27
: MFI2 17.1-19.0
: MFI2 128.5-130.5

r----------------,
Electronic Data Transmission :
Modem Y 17/11/99
Facsimile / /
Disk Repon Y / /

I
I

I
I
I

•

Authorised by .
On$chalf of:

Rob Chapman
Laboratory Manager

The results in the following analytical repon pertain to me samples provided to mis laboralOry
(or preparation and/or analysis as requested by the client

Asubsidiary of Scientific Services limited



1
1 ANALABS

------
Our reference

I Your reference
Project code
Repon date
Repon status1Page

BUOI7069
128511
Drill Core
17/11/99
Final

lof 6

Analabs Ply. Ltd.
ACN 004 591 664
141birkell St, Burnie
Tasmania 7320
Telephone: (03) 6431 6837
FllC5imile : (03) 6431 8890

ANALYTICAL DATA

Method·
Units

Detection Limit.Upper Method •.•

.MFIZ17,.1,.19,0 170 145 465 920 < 100 120
MFI.2·.·19;O-Z1••0··· 190 55 355 970 < 100 120

·MF12·ZLO-Z3.0· 155 140 340 760 IZO 98
"StdSTANDARD -- -- - -- --
.. MF1223:0-24:0 150 >2,50% 1.50% 335 < 100 52

MFIZ·2k0-26.n 105 210 340 270 < 100 64
MF1226,0-28.0· 76 75 175 190 < 100 58
MFI2·28:O-Z9:1··· 100 120 250 160 < 100 66
MFIZ.63.8--64.8·· 300 <50 130 105 < 100 46
MF12.6'k8,.65,B·· 115 <50 585 855 < 100 60

MF1265.S:66.•8.·. 2170 675 4690 3440 < 100 105
~SS .·MF12.·6S.8·66,S····· -- -- -- --

.. ..... MF12.66,.S,.67,S· 6250 1530 7160 8270 120 240
·MF1267,8--6Si8· . 1000 115 625 1700 < 100 96

MF126S,S:69:S· 3700 245 620 4840 < 100 155

·MF12.69.,8C70;S··. S290 260 665 LOS% <100 270
MF12.•70,S·71.,S······· 6440 215 485 SI40 < 100 205
MFIZ71,8,.72,S 2S9O 2S5 1470 3360 < 100 140
MF12.72.8-73,9· 3170 235 3340 1890 <100 88
··MF1273:9c75·9 ••.•.••·.· 100 SO 375 145 < 100 46

····MF1277JF79;(}········ 205 <50 275 130 <100 52
·········MF1282:0-84]) 150 <50 140 110 <100 46

~B1kBLANK -
MFl28S:0-87,0 375 <50 280 105 <100 54.. ·"Std·.STANJjAIHi.·•

. MF1294.0-96.0 320 <50 235 100 < 100 46
MFI2·.99.0:101.(} 170 <50 115 110 < 100 52

MF1Z·10S.O-I·IO.0···· 170 <50 175 94 < 100 44
MF12.119.sa20.5··· 38 <50 105 92 < 100 40
MF12.·.123'0-124.·5· <25 475 870 64 < 100 34

MFI2.·.12B,5-130.5 78 <50 90 86 < 100 52
··R"p·MF12·19;0-2LO·····
"~MF1221,0-23.0···

NOleS: N.A.... I10E analysed, -- • element not dcrenni.ned. "S. "" lnsufficiem sample. L.N.R. II;: llsled DOl received

Ic====~~~m=~~=m~

1
1
11------------+----+---+---+---+----+---------1

11---------:--__--+----+---+----+---+----+---------1

I
I
1
1
1
1
I
I
I
I
I

Asubsidiary of Scientific Services Limited

•



Notes: N.A. = not analysed. - = elemem not delennined. I.S. "'" insuflicielU sample. L.N.R. - listed not received

------
Analabs Ply. Ltd.
ACN 004 ~91 664
t4 Thirkell SI. Burnie
Tasmania 7320
Telephone: (03) 6431 6837
Facsimile: (03) 6431 8890

LAB 5A N A

1.25%

2.65%
3700
1.35%

2550
1850
1400

1.77%

900
1250
2200
1850
3650

ANALYTICAL DATA

3.85%
2.90%
1.17%
8200
2800

6950
<500

9400

BUO I7069
128511
Drill Core
17/11/99
Final

2 of 6

. MF.121n-.19.0 .•
MF1219.Q-21.0 .

...MFI2. 21.0-23J} ..
'Std.STANDARD ...

MFI223.0-24.0

MF1294;0-96.0> 750
MP1Z\l\l;Q:;W1.0 2300

·.··MFI2••108;0~11O;0··.·· ••· 4650
MFl2119.S.120;5 ... 4400
MFI2123.Q-124.S 7150

.. MFJ269.8-70.8 .
.. MF12 70;8-71;8

MFI271.8-72.8
MFI272,8'73;9
MFJ273.9-75.9 .

MF12 77.0-79.0
.. MFI282;0.84;O· ...

'BlkBLANK ..
MF12 85.0-87;0·

'StdSTANDARD..

MFI2 12S.5-130.5· 6400
'RepMFI2 19.0-21.0
'ReP MF12 21.0-23.0

MFI224.0-26.0 .
MFI226.0-2S.0 .
MF12 28.0-29; 1
MF1263.8-64.8
MFI264;8-65.8

MF12 65.sC66.8· .
'SS MFI265.8:66.. 8 ..

MFl266.8.67.8.
. MPI267;8-6S.8 .
MFI268:8-69.8· •

Our reference
Your reference
Project code
Repon date
Repon status
Page

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

•
Asubsidiary of Scientific Services Limited



I
I ANALABS

------
Analabs Ply. Ltd.
ACN 004 59\ 664
14 Tbirkell St. Burnie
Tasmania 7320
Telephone: (03) 6431 6837
Facsimile: (03) 6431 8890

4.S5

: BUOI7069
: 128511
: Drill Core

l7I11/99
Final

3 of 6

ANALYTICAL DATA

II---~..•~•.....:-::-:.,~~.:;;;:···~.l.1'":'.·:-:.. -~.~;j~~.. :-:-:~~.. I~:>.~>...~.•. ·'":'···1-'":'···.:-:.~~.'~.--.:-:-::.-1-.----1
· ... ,._, ,,-,-,--,-,-,.,

·BtkBLANK····

I MFl2 17.1CI9:l1 ..
· MFI219:l)'·21.0 .

MFI2.21.()'23:0 .
· MF1223.Q.24.0 ..

l
Our reference
Your reference
Projec\ code
Report date
Report SlatusI Page

·SS

I ·MF'1224;().26;O
MFl226.()'2S.0· .
MFU28;().29:1

·MF'12 63.8-.64.8 ..

I f-__~~......,.M_F...1...2 ....64..,.;8...."'('...S_.S......-..1-----1-----1----1----1------1------1
MF12 6S.~66.S ..

· MP1265~S;66.8 ..

I
MFI266.8c67:S·

*Std3024 ..
1-- M__Pl_2_.61_._S._6S_,S...:·....·f-----j-----+----+----+----I-----j

MF12 68 .S-69.8 ..

I MP12 69.S.-70.8 .
· MFIZ70.8-71,S
MFI271.8-72.8 .
Mf'12 72.S-73.9 ..

°S\dMPIA·
·StdCCUIB·

·RepMFI217.1-19.0· .
·Rep FIZI08..0-:I10.0 •..

I Noteli: N.A. III DOt analysed. - - element: DO[ detennined. I.S. = insufficient sample. L.N.R. = listed DOr received

•
Asubsidiary of Scientific Services Limiled



------
Analabs Ply. Ltd.
ACN 004 ,9t 664
t4 TblrkeU St. Burnie
Tumania 7320
Telephone; (03) 643t 6837
FacslmUe ; (03) 643t 8890

LAB 5ANA

ANALYTICAL DATA

6

BU017069
128511
Drill Core
17/11/99
Final

4 of

I
I

Our reference

I Your reference
Project code
Report date
Report statusI Page

I ~----'-:"'~~~~~-'----------+---------:-~~~~
, *BIk BLANK < 1

I
MF12,17~lc19:0 " N.A.
MF12 19.0-21.0 N.A.
MF1221.0-23.0 N.A.
MF1223.0-24.0 >50

I MF1224.0-26.0 N.A.
, MFl226.{)"2S.0 N.A.
MF12 28.0-29~1 N.A.
MF1263.8-,64.S N.A.

11--- ~M~F_J2~,64~,_;S_.(i_5;_S,_' +-__N_.A_.+- t-__---.1I---__--+ -+__---1
,.MF12,65.J1-,ci6cs, .' • < 1

*SS' 'MPJ26S.S-66.S,' < 1
'MF1266,8-67.8'" < 1

I ''MF1267;8-6ScS ' < 1
MP12 68.8-69.8. .' < 1

.".".".'0"."'" •

MFI269.S-70.8 '. < 1

I
MF1270.S-71.8 < 1
MFI271;S.72;S < 1
MFI272.S·73~9 < 1

*StdBMlS < I

NOles: N.A. = nor analysed, - - c1emenE not deacnnined, 1.5. - insufficient sample. L.N.R.• listed not received

I MFI273.9.75.9 ' N.A.
MF1277.0-79;O' ' N.A.

"MFI282.0-84.0 " N.A.
'MF12 SS~O-S7.0 N.A.

I
,MPl2,94.0-96.0 ' N.A.

'MFI299,0-101.0 N.A.
MFl2 10S~0-1l0.0 N.A.
MFI2119.S-120:S " N.A.

I MFI2123.0-124.5 N.A.
MFI212S:5-130.5 N.A.

N.A.

I
N.A.

. N.A.

I
II----------'------'------.....-.--,=.....-.--,=........et-----t--~-_+_-__+_-__+_____j

I r-------.............................................--'-:+---f--+----I---+------+-------j

I
I
I

Asubsidiary of Scientific Services Limited

•



AnaIabs Ply. Ltd.
ACN 004 '91 664
14 ThirkeU S~ Burnie
Tasmania 7320
Telepbone : (03) 6431 6837
Facsimile: (03) 643t 8890

1''' () ro n ~, 0 -t: .". -.J <.j • -A L A B 5 ---NA

ANALYTICAL DATA

6

BU017069
128511
Drill Core
17/11199
Final

5 of

Our reference
Your reference
Project code
Report date
Report status
Page

I
I
I
I
I

.. 'BikBLANK

I 'Std 30Z4
MFI217.1-19.0
MF12 19.0-21.0
.MH221.{).23.0

52I MF1223.0-24.0
Mfl.2.2-t0-26.0
MFI226.0-28.0
MFI228.0-29;i .

I ~---_.·_.~M,:.,.F,:.,.12...,6_3.-,8'-,64-,.,~8-+ + +-__--If--__--+ -+ -j

MFJl,M.8"liS.8 •.
MF12 65.8;66$ .

'SS MF12 65.8-66.8 ....

I .MF1266;8-67:8 .

.f---------.o""S""ld_M_G_S_3_··_·.f-----+-----+-----+-----+----1------1
. MF1267:8-68.8· .

I
MH268.8-69;8 .

. MFI2.69.8.70;8 •
MF1270;8-71.8
MF127L8c72:8 .

I MF12 72.8-73.9 ..
MF12 73;9-75.9 .
MFI277.0-79.0
MF12 82.0-84.0

I
.MFI285.0-87.0

.. MF12 94.0-96.0 .
MFI299.o-HH.0

MFI2 108:Q.llO.0

I MFI2119.5-12Q.5 .
r- M_F_1_2_12~.3~.0--1-2_4_.5_·.-1. +-- +-- -+-- -+ -+ -1

MH2 128.5.130.,5
-Rep MF12 26.0-28.0
'RejlMl'12 n0-79:0· ..

'Sid MPIA

I
I ~~~'-----=-----o--f--------+----+---+--+----\----4

I ~-.,:.,...;......=~-'-------4---+--__If__-___+_-_+_-____+__------j

I
I
I Notes: N,A, = not aoalysed. - = element not determined. J.S . • insuflicieDt sample. L.N.R. = listed not received

ASUbsidiary of Scientific Services Limited

•



------
Analabs Pty. Ltd.
ACN 004 591 664
14 ThirkeD St. Burnie
Tasmania 7320
Tetephone : (03) 6431 6837
Facsimile: (03) 6431 8890

LAB 5

f.~0n/:.A
...... ~j <.•.' ...'

ANA

ANALYTICAL DATA

6

BU017069
U8511
Drill Core
17/11/99
Final

6 of

I
I

Our reference

I Your reference
Project code
Repon date
Report statusI Page

I r------~~~~~~~~~~~~S7l
MFliI'7.1·I!t6 N.A. N.A. N.A.

I MFIZJ9·,Q..21,o N.A. N.A. N.A.
Mf'l22LO-23.0 N.A. N.A. N.A,
MFlZ23;Q..Z4.0 50 7.0 6.0

· MF1224:o.-26,O N.A. N.A. N.A.

216

34.0
138

145

15.0
81.0

143

37
70

I MFIZ26.0..28.0 N.A. N.A. N.A.
MFI:n8'Q..ZfV! N.A. N.A. N.A.
MFI263;8'64,8 N.A. N.A. N.A.
MFIZ64;8--6S. 8 N.A. N.A. N.A.

I r---~."""s"""s"""""""":""":""·•••~""".~.""":"";~"""-"""::""::""•.••.""""f--__5_9-t--__7_7_.0-t- 1I_4-t- -t- -t-__--I
.• MPU66.8~67,8
·StdSTANDARD ...

I MF1261;8--68.8···
·MFI268:8«69,8

· MFn 69.8-70;8 .
MFIZ10;8·71.8·

I MFlt 71.8-12.8
MFnn.s..n9 .

· MFU 13.9-75.9·· .

In
113
40
20

N.A.

195
120

63.0
71.0
N.A.

288
151

81.0
95.0
N.A.

I MF12 77.Q..79.0· ...
· MF12 82.0"84,0
MPIZ85;Q..87..0
MFU 94;()-96.0

I MFn 99.0..101.0 .

MFn 108;0-110.0
MF12119.5'120.5

I
.MF12m;0.124.5 .
MFI2128.5-130.5

. ··BlkBLANK

N.A.
N.A.
N.A.
N.A.
N.A.
N.A.
N.A.
N.A.
N.A.

N.A.
N.A.
N.A.
N.A.
N.A.
N.A.
N.A.
N.A.
N.A.

N.A.
N.A.
N.A.
N.A.
N.A.

N.A.
N.A.
N.A.
N.A.

Notes: N.A.... not analysed. - • element not determined. 1.5. III insufficient sample. L.N.R. - listed DOt received

I
I
I
I
I r 8i17~~~T8-------rT71

I
Asubsidiary at Scientific Services Limited
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The results in the following analytical rcpon pertain to the samples provided to this laboratOly
for preparadoD and/or analysis as requested by the client.

Asubsidiary of SClSnMic services limited

Results 10:

------5
Analsbs Pty. Ltd.
ACN 004 591 664
14 Thirkell St. Burnie
Tasmania 7320
Telephone: (03) 6431 6837
Facsimile: (03) 6431 8890

LABANA

Prel4nJt!ary Reports :
22/09/99 Report
23/09/99 Report

Electronic Data Transmission:
Modem Y 08/10/99
Facsimile 1 1
Disk Report Y 1 1

: 6
: SO
: 17151
: 17200

BUOI6845
128501

10/09/99
08/10/99

Number of pages of results
Number of Samples
First Sample
Last Sample

Invoice to:
Lindsy Newnham
Managing Geologist

Allegiance Mining NL
Newilham Exploration and Mining Service
PO Box 132
RIVERSIDE
TAS 7250

Our reference
Your reference
Project code
Date received
Date reported

Results to:

Lindsay Newnharn
Managmg Geologist

Allegiance Mining NL
Newilharn Exploration and Mining Service
PO Box 132
RIVERSIDE
TAS 7250

Authorised by ....
O~

Rob Chapman
Laboratory Manager

I
I
I
I
I
I
I
I
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I
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Analabs Pty. Ltd.
ACN 004 S9 I 664
14 Thickell St. Burnie
Tasmania 7320
Telephone: (03) 6431 6837
Facsimile: (03) 6431 8890

6
,'~, ,-" ;\ i.' q -~.,; ()- .i ... ) --A N A L A B 5 ---

ANALYTICAL DATA

2

08110199
Final

1 of

BUOI6845
128501

Our reference
Your reference
Project code
Report dale
Report status
Page

I
1
I
1
Is/lIDpj.¢ ........•.....·i&·>i..iNI·I.A,ll·,·.·:·ip\lI':'·i,>,:C<:i'/·.ih

II.S-//.!9. 17151 1.01 % 9550 < 100 55 250 530

I
3f.():""'~6 •. () 17152 250 765 < 100 <50 100 270
34.t>-37." 17153 110 355 < 100 650 50 650
37.0.."36.,, 17154 110 78 < 100 <50 <25 230
39.1:''"'':1$.0 17155. 68 72 < 100 130 44 380

I :i.9'~';4'4R 17156 88 80 < 100 < 50 30 225
411;0~ifJ,01715T 62 78 < 100 <50 52 230
4i'O.~+rz,·" 17158 ., 54 88 < 100 < 50 52 165
4%.0-4-3il> 17159 90 96 < 100 75 56 185
+3,0 '" U.p 17160. 94 96 <100 <50 56 175

1"'+;0"-4-1.0 17161 78 105 < 100 100 52 320
+$.·~S+4~ 17162 94 110 < 100 <50 56 185

I
4"·()~47·tI 117711§~... 84 115 < 100 <50 66 150
+7..'.." .....0 "" 54 105 < 100 <50 58 165+•. 0 .... 4~." 17165 <25 98 < 100 <50 50 185

~._-.;."'-"'~~="-"' ..........."""!-----+-----+------1------1-----+-----I
4-~.(>-,4s.. 17166i " 6400 5770 < 100 <50 130 285

1
45.9~·S:"-3 17161 2.80% 7.35% 150 95 1760 205
50.• '3 ......$6;.8 17168'··' 1090 2600 < 100 <50 80 185
$<1.B-~.9S 17169 6.10% 4.60% <100 80 1380 <25

. $/>.5S~S"" 17170 6700 6230 < 100 <50 280 240

I S/.I·_··$1.9 17171 6.50% 4.05% < 100 125 2060 <25
$1.9 .. szJ,$ 17172 3.05% 10.2% 150 170 2110 <25
$2.{,S'""S.if..<1 17173. 1580 1640 < 100 < 50 66 180
~";f>"'SS.() 17174 380 865 < 100 <50 46 205

I~;=s~~~;~;~ 4~~ ~:~ :~: :~~ ~~ ~:
57.".,...·9,.I>J7177.. 44 110 < 100 <50 44 175

I
5'S.P";;.·',f'I>J1178..· 62 120 < 100 < 50 50 185
SS........ i./1.1> 17179 84 145 < 100 < 50 54 205
7i,'I>;...·7Z." 17180 30 74 < 100 105 32 440

~.~'-"""""" -=~.,....,...---1~-----1-----+----+-----+-------1-------j

72 73.'0 17181 <25 54 < 100 275 36 1630

1 ~'''''''7'''.·$ 17182' 26 110 < 100 240 36 545
95.fI' ... iH..;p 17183 100 115 < 100 <50 60 165

94";"'lJ1'-" 17184 290 100 < 100 <50 46 165
9"7.,,"'99," 17185 505 245 < 100 <50 60 175

_._.~~u..::.'-"'::="-"''''''''''''''''''-4----+-----+------1------1-----+-----I

I 98.Q"'g9.Z. 17186 125 345 <100 <50 66 190
167.Q-16,.fI'... 17187 80 92 < 100 145 46 185
118.0 -I{,".O 17.188 72 94 < 100 695 44 190
"g.Q- / 71>.", J7189.. 66 90 <100 <50 52 215

1~~ 17"-0":'/7/." 17190. 66 82 < 100 <50 50 245

17
'
·/>_'7zit> 17191 68 80 < 100 < 50 48 240

'72..0.,/71." 17192 88 88 < 100 125 44 375
113.fI'.,.tt..... I7193 . 68 88 < 100 505 50 885

I 174.li>-/7s;.Q> 17194 70 86 < 100 <50 38 225
17.s'".p..;.11I ,pJI19S . 76 88 < 100 <50 50 130

171..0-/7'10"17196 115 56 <100 <50 40 100

I
184-,.'I-flS-i1 17197 60 78 < 100 55 52 130
1'5.(#";',1';9 17198 40 44 < 100 140 50 400
19••fI'-'99'" 17199 . 74 74 < 100 380 44 890
(9q.o_.z~.ol7200. 60 80 <100 860 50 1850

I ·. !.... '" • I.... > .. '. ..•• I' " •.•"·..~'t"~""I< Un.· : '.',,"........ ·o ••~ • ••.. hI'
I .' 1..··.•. ·.. ·~';;~I.·.·<p~1 ppmIP~~I .. ·t.'.':
I . I . --: 51« .... ~ ..-~50 . .;.:" 1«1

1~~"'S: N"A. = no' analysed, .• = elemen' no' de"'nnined. I.S. = insufficie", sample. L.N.R. = Hsled not received

Asubsidiary 01 SCientific Services limited

•



Analabs Ply. Ltd.
ACN 004 591 664
14 ThlrkeU St. Burnie
Tasmania 7320
Telephone; (03) 6431 6837
Facsimile; (03) 6431 8890

335 223
N.A. N.A.
N.A. N.A.
N.A. N.A.
N.A. N.A.

N.A. N.A.
N.A. N.A.
N.A. N.A.
N.A. N.A.
N.A. N.A.

N.A. N.A.
N.A. N.A.
N.A. N.A.
N.A. N.A.
N.A. N.A.

198 139
542 694

43.0 23.0
704 614
212 113

601 670
>1000 633 1.12

41.0 27.0
N.A. N.A.
N.A. N.A.

N.A. N.A.
N.A. N.A.
N.A. N.A.
N.A. N.A.
N.A. N.A.

N.A. N.A.
N.A. N.A.
N.A. N.A.
N.A. N.A.
N.A. N.A.

N.A. N.A.
N.A. N.A.
N.A. N.A.
N.A. N.A.
N.A. N.A.

N.A. N.A.
N.A. N.A.
N.A. N.A.
N.A. N.A.
N.A. N.A.

G c: !-, I' ~ -,~ "-.' ',,' 'i --A N A L A B 5 ---

2.60% 260
1600 N.A.
3250 N.A.

<500 N.A.
1100 N.A.

<500 N.A.
3100 N.A.
2450 N.A.
2.35% N.A.
1.56% N.A.

1.91 % N.A.
1.29% N.A.
1.36% N.A.
3750 N.A.
1100 N.A.

1.51 % 239
25.9% 464
3950 38
26.5% 397
4.65% 60

33.3% 350
30.1% 377
8900 37
7550 N.A.
2.55% N.A.

1250 N.A.
1200 N.A.
5550 N.A.
5200 N.A.
2550 N.A.

7900 N.A.
2.75% N.A.
2.90% N.A.
6550 N.A.
3450 N.A.

<500 N.A.
2350 N.A.
2050 N.A.
1200 N.A.
1150 N.A.

1450 N.A.
3.00% N.A.
2.05% N.A.
3250 N.A.
3050 N.A.

2

: BUOI6845
: 128501

: 08/10/99
Final

2 of

Our reference
Your reference
Project code
Report dale
Report slarus
Page

I
I
I
I

ANALYTICAL DATA

I . '. S" : .. : . Au·I:· '. Au(R) I: :: '.: 'D~ .... :PI: '. .:'. 'Pd

17151 I 300

I !Z f N.A.

.
~~ NN·AA·

~I -~'~~H~~~'H-' ~+---&H-~. . N.A.

I '171~O N.A.
N.A.

.
... ~. '. N.A.
LI •. N.A.

I
.... :. N.A.

. !H!1 . N.A.
. . HPsl. N.A.

I
'.. N.A.
. . N.A.
, N.A.

4-,,/.0 - +'(.8 17166

I 4,/' e - 1'8. '317167
:rD.3 - ~".B 171685". tl - so.,s- 17169
5'C.91>- s/./.11170·

I Sf.1 - Sf. T 17171
$"1.9 - s-z.Gs- 17172
~z..~ S" - s.,..o 17173 --
>4-.0 - S5"~(I 17174. N.A.

I
>5".(1- r6.D 17175 N.A.

-·FI-.o - 5"1. 0 17176 . N.A.
$"7·" - rl1·&1 17177' N.A.
SB.D- $"., ..0 17178 N.A.

I f'l.&I - /'0.D·17I79· N.A.
7/.0 -7%.'" .17180 N.A.

I 96. &I - 99.2., 17186 N.A.
/17'- - ,'.,0 17187· N.A.
/68 ,D-"1.0 17188. N.A.

t.~q..;.~:~~~:~ m~ ~tI '7/.0 - /1Z.. 17191 N.A.
'7&.0- /13.0 17192 N.A.
11S. 0 - '14.0 17193 N.A.

I () I7$. ,17194 N.A.
'."l~: ..: .,':0 17195 N.A.

I Notes: N.A. = not analysed. - = element not determined. I.S. - insufficient sample, L.N.R.• listed DOt received

•
ASubsidiary ot SCientific Services Umited
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APPENDIX 3

MF 11 PETROLOGY



REPORT CMS 99/10/1

Central Mineralogical Services

11 October 1999

H.W. Fander. M.Sc.

Mineragraphy

L.A. Newnham

7 October 1999

Fax 6.10.99

MF11SAMPLE NO'S:

SUBMITTED BY:

WORK REqUESTED:

DATE RECEIVED:

YOUR REFERENCE:

Mr LA Newnham
Newnham Exploration and Mining Services
PO Box 132
RIVERSIDE Tas. 7250

8 Bradshaw Avenue. Crafers. SA 5152
Telephone (08) 8370 9779 Fax (08) 8370 9788
International Telephone +618 83709779 Fax +618 83709788
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REPORT CMS 99/10/1

MELBA FLAT MF11 INTERSECTIONS

Gangue minerals are magnetite, carbonate, and silicate (at 50.2m).

1

The sulphide mineralogy is the same in all intersections; there are variations
in textures and relative amounts of the minerals present, but these are
comparatively minor.

The pyrite forms a matrix of rounded, granular particles, loosely to densely
aggregated, with the interstitial spaces filled with the other sulphides. Millerite
and chalcopyrite form grains 51l - 1DOll, and larger patches (on a 1DOll - 1mm
scale) generally containing small pyrite inclusions ("sieve texture"); there are
occasional coarser patches, up to 2mm or more, of these minerals, especially
chalcopyrite at 51.8m.

The sulphides identified are pyrite, millerite, pentlandite and chalcopyrite
(millerite is beta-NiS, with about 64% Ni; pentlandite is (Fe, Ni)gSs with about
34% Ni).

Generally, pyrite is the main phase,' forming a granular matrix for the other
sulphides. Except at 50.2m, where the sulphides are dispersed in gangue,
intersections consist of massive sulphides.

Six sulphide intersections were received for mineragraphic study; polished
sections were prepared and examined.

Penliandite appears to have been deposited later than the other sulphides; it
is generally coarser, tends to occur in veinlike masses and as lenses and has
few inclusions of the other sulphides; the veinlike bodies are up to 1mm wide.

The attached table summarises the mineralogical features of the individual
intersections; photomicrographs of typical occurrences are being prepared.

The main metallurgical problem is liberation. The absence of pyrrhotite IS

encouraging as it tends to oxidise and cause complications.

The Ni minerals could contain significant cobalt.

CENTRAL MINERALOGICAL SERVICES
REPORT CMS 99110/1 • 11 OCTOBER 1999
NEWNHAM EXPLORATION AND MINING SERVICES
(Mr L.A. Newnham)
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---------------------
SAMPLE MILLERITE PENTLANDITE CHALCOPYRITE PYRITE COMMENTS

MF11 1O~ - 1mm grains, Up to 500~. Good 5~ - 200~ irregular Forms dense matrix Mostly granular
49.9m patches, intergrown cleavage. As grains in pyrite, of rounded grains intergrowths on a 20~

with pyrite and with patches in pyrite millerite. hosting the other - 200~ scale.
pyrite, chalcopyrite matrix. sulphides.
inclusions.

50.2m 20~ - 200~ grains in Small dispersed As 5~ - 100~ (rarely up More dispersed but Sulphides dispersed
pyrite. patches <200~ to 300~) grains in closely associated in silicate gangue.

intergrown with gangue. Intergrown with the other
pyrite. with pyrite on <50~ sulphides.

scale.
50.9m Minor, as 1OO~ - 500~ Up to 300~ patches, Granular intergrowths Dense matrix of -

patches with pyrite also as veinlike with pyrite on a 1O~ - rounded grains.
inclusions. bodies up to 500~ 1OO~ scale. Coarser

wide. patches up to 5001!. .
51.4m Patches up to 1mm Trace only, up to Up to 1mm but mostly As above. -

with pyrite inclusions. 200~ in pyrite. intergrown with pyrite
Also 20~ - 1OO~ on a 20~ - 1OO~ scale.
intergrowths with
pvrite.

51.8m Patches up to 500~ in Minor patches up to Patches up to 2mm+ Coarser than in other Unusual "fibrous"
pyrite. Minor. 500~ in pyrite. but mostly 1OO~ - 500~ intersections. magnetite as

interarown with pvrite. radiating patches.
52.3m Lens- and veinlike Veinlike bodies up Granular intergrowths Mostly coarsely- -

bodies up to 800~ wide to 1mm wide or with pyrite, on 1O~ - granular, massive.
and as prismatic more, with good 50~ and 1OO~ - 600~
crystals up to 1mm. cleavage. scales.
Pyrite inclusions.

CENTRAL MINERALOGICAL SERVICES
REPORT CMS 99/1011 - 11 OCTOBER 1999
NEWNHAM EXPLORATION AND MINING SERVICES
(Mr L.A. Newnham)

2
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APPENDIX 4

GEOPHYSICAL
FIELD DATA,

OUTER-RIM EXPLORATION

(2 VOLS)



26 Leopold Street,
(p.o. Box 1754)
AlTKENVALE, QLD. 4814

February, 2000

ACN 059 220 192

100% AUlaraJlaa Owned

Surface and Borehole PEM Sm!'iV$'v<:

Brett Rankin and Kent Honner,

(

Geophysical Contracting Services
TeL 07 4725 3544
Fax: 07 4725 4805
Mob: 0412 54 9980

----- -_---- Email:.~c<m~

OUTER-RIM EXPLORATION SERVICES

Survey

Area

Survey Period

Operator

I
I
I
I
I
I
I
I
I
I
I
I
I
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I
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PLOTS



I E.'( ':; n r·~ q
! <.--'" V ,) ~... ".,

I
I

CONTENTS

Plan No. Plan Type 10. Description Scale

I I Contour East Loop Contour plot - Ch # I0 1:2500
2 Contour plot - Ch #20 1:2500
3 Header 2000N Header information N/A

I 4 Profile Z - Log plot 1:2000
5 Header 2025N Header information N/A
6 Profile Z - Log plot 1:2000

I 7 Header 2050N Header information N/A
8 Profile Z - Log plot 1:2000

I
9 Header 2075N Header information N/A
lO Profile Z - Log plot 1:2000
II Header 2 lOON Header information N/A

I
12 Profile Z - Log plot 1:2000
13 Header 2125N Header information N/A
14 Profile Z - Log plot 1:2000

I 15 Header 2150N Header information N/A
16 Profile Z - Log plot 1:2000
17 Header 2175N Header information N/A

I 18 Profile Z - Log plot 1:2000
19 Header 2200N Header information N/A
20 Profile Z - Log plot \:2000

I 21 Header 2225N Header information N/A
22 Profile Z - Log plot 1:2000
23 Header 2250N Header information N/A

I 24 Profile Z - Log plot \:2000
25 Header 2275N Header information N/A

I
26 Profile Z - Log plot 1:2000
27 Header 2300N Header information N/A
28 Profile Z - Log plot \:2000

I
29 Contour West Loop Contour plot - Ch #10 1:2500
30 Contour plot - Ch #20 1:2500
31 Header 2000N Header information N/A

I
32 Profile Z - Log plot 1:2000
33 Header 2025N Header information N/A
34 Profile Z - Log plot 1:2000

I 35 Header 2050N Header information N/A
36 Profile Z - Log plot 1:2000
37 Header 2075N Header information N/A

I 38 Profile Z - Log plot 1:2000
39 Header 2100N Header information N/A
40 Profile Z - Log plot \:2000

I 41 Header 2125N Header information N/A
42 Profile Z - Log plot 1:2000
43 Header 2150N Header information N/A

I 44 Profile Z - Log plot \:2000
45 Header 2175N Header information N/A

I
I



I
6330rj3

•
I

CONTENTS

Plan No. Plan Type 10. Description Scale

I 46 Profile 2175N Z - Log plot 1:2000
47 Header 2200N Header information NIA
48 Profile Z • Log plot 1:2000

• 49 Header 2225N Header information NIA
50 Profile Z - Log plot 1:2000
51 Header 2250N Header information NIA• 52 Profile Z - Log plot 1:2000
53 Header 2275N Header information NIA

• 54 Profile Z - Log plot 1:2000
55 Header 2300N Header information N/A
56 Profile Z - Log plot 1:2000

'.
57 Plan MF-II,12 Drillhole Location plan 1:5000
58 Section Primary Field plot 1:2500
59 Primary Field plot 1:2500

• 60 Header MF-Il Header information N/A
61 Profile (#1 ) Z - Log plot 1:1000
62 - Linear, Chl-20, 1:3000 1:1000

I 63 - Linear, Ch20-30, 1:200 1:1000
64 - Linear, Ch30-36, 1:5 1:1000
65 X - Log plot 1:1000

I 66 - Linear, Chl-20, 1:2000 1:1000
67 - Linear, Ch20-30, I: 150 1:1000
68 - Linear, Ch30-36, 1:3 1:1000

I 69 y - Log plot 1:1000
70 - Linear, Ch 1-20, 1:2000 1:1000

I
71 - Linear, Ch20-30, 1: 150 1:1000
72 - Linear, Ch30-36, 1:3 1:1000
73 Total Field plot 1:1000

I
74 Header MF-II Header information NIA
75 Profile (#2) Z - Log plot 1:1000
76 - Linear, Chl-20, 1:15000 1:1000

I
77 - Linear, ChZO-30, 1:500 1:1000
78 - Linear, Ch30-36, 1:10 1:1000
79 X - Log plot 1:1000

I 80 - Linear, Ch1-20, I: 1000 1:1000
81 - Linear, Ch20-30, 1:250 1:1000
82 - Linear, Ch30-36, 1:10 1:1000

I 83 y - Log plot 1:1000
84 - Linear, Chl-20, I: 1000 1:1000
85 - Linear, Ch20-30, 1:250 1:1000

I 86 - Linear, Ch30-36, 1:1 0 1:1000
87 Total Field plot 1:1000
88 Header MF-12 Header information N/A• 89 Profile (#1) Z - Log plot 1:1000
90 - Linear, Chl-20, 1:1500 1:1000

I

•



I E' r~, 1"'":', (\ 1"-' ~

'-; ....... ~; ~J' :~) I.~

I
I CONTENTS

Plan No. Plan Type ID. Description Scale

I 91 Profile MF-12 Z - Linear, Ch20-30, 1:5 1:1000
92 (#1 ) - Linear, Ch30-36, 1:2 1:1000

I
93 X - Log plot 1:1000
94 - Linear, Chl-20, 1:1500 1:1000
95 - Linear, Ch20-30, 1:5 1:1000

I
96 - Linear, Ch30-36, 1:2 1:1000
97 Y - Log plot 1:1000
98 - Linear, Chl-20, 1:1500 1:1000

I
99 - Linear, Ch20-30, 1:5 1:1000
100 - Linear, Ch30-36, 1:2 1:1000
101 Total Field plot 1:1000

I 102 Header MF-12 Header information N/A
103 Profile (#2) Z· - Log plot 1:1000
104 - Linear, Ch1-20, 1:3500 . 1:1000

I 105 - Linear, Ch20-30, 1:5 1:1000
106 - Linear, Ch30-36, 1:2 1:1000
107 X - Log plot 1:1000

I 108 - Linear, Ch1-20, I:1000 1:1000
109 - Linear, Ch20-30, 1:5 I: 1000
110 - Linear, Ch30-36, 1:2 1:1000

I III Y - Log plot 1:1000
112 - Linear, Chl-20, 1:1000 1:1000

I
113 - Linear, Ch20-30, 1:5 1:1000
114 - Linear, Ch30-36, 1:2 1:1000
115 Total Field plot 1:1000

I
116 Plan A-OlO,OII Drillhole Location plan 1:10000
117 Section A-OIO Primary Field plot 1:5000
118 Primary Field plot 1:5000

I 119 Primary Field plot 1:5000
120 A-DII PTirnaryField plot 1:5000
121 Primary Field plot 1:5000

I 122 Primary Field plot 1:5000
123 Header A-OIO Header information N/A
124 Profile (#4) Z - Log plot 1:2000

I 125 - Linear, Chl-20, 1:600 1:2000
126 - Linear, Ch20-30, 1:50 1:2000
127 - Linear, Ch30-36, 1:2 1:2000

I 128 Header A-OIO Header information N/A
129 Profile (#6) Z - Log plot 1:2000
130 - Linear, Chl-20, 1:1500 1:2000

I 131 - Linear, Ch20-30, 1:50 1:2000
132 - Linear, Ch30-36, 1:2 1:2000

I
133 X - Log plot 1:2000
134 - Linear, Chl-20, 1:800 1:2000
135 - Linear, Ch20-30, 1:50 1:2000

I
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I
CONTENTS

Plan No. Plan Type 10. Description Scale

I 136 Profile A-OIO X - Linear, Ch30-36, 1:2 1:2000
137 (#6) Y - Log plot 1:2000
138 - Linear, Chl-20, 1:800 1:2000

I 139 - Linear, Ch20-30, 1:50 1:2000
140 - Linear, Ch30-36, 1:2 1:2000
141 Total Field plot 1:2000

I 142 Header A-OIO Header information N/A
143 Profile (#7) Z - Log plot 1:2000

I
144 - Linear, Chl-20, 1:750 1:2000
145 - Linear, Ch20-30, 1:50 1:2000
146 - Linear, Ch30-36, 1:2 1:2000

I
147 Header A-01l Header information N/A
148 Profile (#3) Z· - Log plot 1:2500
149 - Linear, Chl-20, 1:200 1:2500

I 150 - Linear, Ch20-30, 1:50 1:2500
151 - Linear, Ch30-36, 1:2 1:2500
152 Header A-01l Header information N/A

I 153 Profile (#4) Z - Log plot 1:2500
154 - Linear, Ch1-20, 1:300 1:2500
155 - Linear, Ch20-30, 1:50 1:2500

I 156 - Linear, Ch30-36, 1:15 1:2500
157 X - Log plot 1:2500
158 - Linear, Chl-20, 1:500 1:2500

I 159 - Linear, Ch20-30, 1: I00 1:2500
160 - Linear, Ch30-36, 1:5 1:2500

I
161 Y - Log plot 1:2500
162 - Linear, Chl-20, 1:500 1:2500
163 - Linear, Ch20-30, I: 100 1:2500

I
164 - Linear, Ch30-36, 1:5 1:2500
165 Total Field plot 1:2500
166 Header A-Oil Header information N/A

I
167 Profile (#5) Z - Log plot 1:2500
168 - Linear, Chl-20, 1:200 1:2500
169 - Linear, Ch20-30, 1:40 1:2500

I 170 - Linear, Ch30-36, 1:10 1:2500
171 X - Log plot 1:2500
172 - Linear, Chl-20, I: 1000 1:2500

I 173 - Linear, Ch20-30, 1:75 1:2500
174 - Linear, Ch30-36, I:S 1:2500
175 y - Log plot 1:2500

I 176 - Linear, Chl-20, 1:1000 1:2500
177 - Linear, Ch20-30, 1:75 1:2500
178 - Linear, Ch30-36, 1:5 1:2500

I 179 Total Field plot 1:2500

I
I
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OUTER-RIM EXPLORATION SERVICES
S~rCac~ P~ls~ EM S~r~~y

Line Coordinates (X,Y,Z) or (Azimuth,Dip,Length)
1. 1800m, 2000m, Om 2 . 90deg, O.ldeg, 300m

Channel Times (usee)
Ch Start End Center Ch Start End Center Ch Start End Center
PP -198 -99 -14.9 1 50 58 54 2 58 72 65

3 72 86 79 4 86 104 94 5 104 126 115
6 126 153 140 7 153 185 169 8 185 225 205
9 225 270 248 10 270 328 299 11 328 396 362

12 396 482 439 13 482 580 531 14 580 702 641
15 702 850 776 16 850 1026 938 17 1026 1242 1134
18 1242 1498 1370 19 1498 1813 1656 20 1813 2187 2000
21 2187 2646 2416 22 2646 3195 2920 23 3195 3861 3528
24 3861 4666 4264 25 4666 5634 5150 26 5634 6808 6221
27 6808 8221 7514 28 8221 9936 9078 29 9936 12000 10968
30 12000 14490 13245 31 14490 17510 16000

Loop Coordinates (X,Y,Z)
1. 1960m, 1975m, Om
3. 2200m, 2325m, Om

2000N
East
2000NE.PEM
13
Metric
4000 sq m
+
Digital #105
Kent Hanner

Line
Tx Loop
File name :
# Readings:
Stn Units
Coil Area
Polarity
Receiver
Operator

2. 2200m, 1975m, Om
4. 1960m, 2325m, Om

Allegiance Mining NL
Melba Flats
Feb 15, 2000
20.00 ms
1. 00 ms
31
Crystal-MASTER
240m X 350m
17 Amps

Client
Grid
Date
Time Base
Ramp Time
# Channels:
Sync Type
Loop Size :
Current

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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OUTER-RIM EXPLORATION SERVICES
S~rf_ce P~lse EM S~r~ey

Line Coordinates (X,Y,Z) or (Azimuth,Dip,Length)
1. 1800m, 2025m, Om 2. 90deg, O.ldeg, 275m

Channel Times (usee)
Ch Start End Center Ch Start End Center Ch Start End Center
pp -198 -99 -149 1 50 58 54 2 58 72 65

3 72 86 79 4 86 104 94 5 104 126 115
6 126 153 140 7 153 185 169 8 185 225 205
9 225 270 248 10 270 328 299 11 328 396 362

12 396 482 439 13 482 580 531 14 580 702 641
15 702 850 776 16 850 1026 938 17 1026 1242 1134
18 1242 1498 1370 19 1498 1813 1656 20 1813 2187 2000
21 2187 2646 2416 22 2646 3195 2920 23 3195 3861 3528
24 3861 4666 4264 25 4666 5634 5150 26 5634 6808 6221
27 6808 8221 7514 28 8221 9936 9078 29 9936 12000 10968
30 12000 14490 13245 31 14490 17510 16000

Loop Coordinates (X,Y,Z)
1. 1960m. 1975m. Om
3. 2200m, 2325m, Om

2025N
East
2025NE.PEM
13
Metric
4000 sq m
+
Digital #105
Kent Hanner

Line
Tx Loop
File name
# Readings:
Stn Units
Coil Area
Polarity
Receiver
Operator

2. 2200m, 1975m. Om
4. 1960m, 2325m, Om

Allegiance Hining NL
Helba Flats
Feb 15, 2000
20.00 ms
1. 00 ms
31
Crystal-MASTER
240m X 350m
17 Amps

Client
Grid
Date
Time Base
Ramp Time
# Channels:
Sync Type
Loop Size :
Current

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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Line
Tx Loop
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19

5cm
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Allegiance Mining NL
Melba Flats
Feb 15. 2000

Client
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Date
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OUTER-RIM EXPLORATION SERVICES
S~rf~ce P~1se EM S~r~ey

1850E

1ge0E

182SE
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I 20S0E

VERTICAL COMPONENT dBz/dt nanoTesla/sec - 31 oC 31 channels and PP
Scale: 1: 2000
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OUTER-RIM EXPLORAT I ON SERvf±tl~2~2
S~rface P~lse EM S~r~ey

Line Coordinates (X,Y,Z) or (Azimuth,Dip,Length)
1. 1800m, 2050m, Om 2. 90deg, o.1deg, 275m

Channel Times (usee)
Ch Start End Center Ch Start End Center Ch Start End Center
PP -198 -99 -149 1 50 58 54 2 58 72 65

3 72 86 79 4 86 104 94 5 104 126 115
6 126 153 140 7 153 185 169 8 185 225 205
9 225 270 248 10 270 328 299 11 328 396 362

12 396 482 439 13 482 580 531 14 580 702 641
15 702 850 776 16 850 1026 938 17 1026 1242 1134
18 1242 1498 1370 19 1498 1813 1656 20 1813 2187 2000
21 2187 2646 2416 22 2646 3195 2920 23 3195 3861 3528
24 3861 4666 4264 25 4666 5634 5150 26 5634 6808 6221
27 6808 8221 7514 28 8221 9936 9078 29 9936 12000 10968
30 12000 14490 13245 31 14490 17510 16000

Loop Coordinates (X.Y,Z)
1. 1960m, 1975m, Om
3. 2200m, 2325m, Om

2. 2200m. 1975m, Om
4. 1960m, 2325m, Om

2050N
East
2050NE.PEM
13
Metric
4000 sq m
+
Digital #105
Kent Honner

Line
Tx Loop
File name
# Readings:
Stn Units
Coil Area
Polari ty
Receiver
Operator

Allegiance Mining NL
Melba Flats
Feb 15, 2000
20.00 ms
1.00 ms
31
Crystal-MASTER
240m X 350m
17 Amps

Client
Grid
Date
Time Base
Ramp Time
# Channels:
Sync Type
Loop Size :
Current
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I
I
I
I
I
I
I
I
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I
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2050NE.PEM

11

Line
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File name
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Scm

-1

Allegiance Mining NL
Melba Flats
Feb 15. 2000

Client
Grid
Date
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OUTER-RIM EXPLORATION SERVICES
S~rf_ce ~lse EM S~r~ey

2075E
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2025E

2050E

VERTICAL COMPONENT dBz/dt nanoTesla/sec - 31 of 31 channels and PP
Scale: 1: 2000
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OUTER-RIM EXPLORATION SERVICES
S~rf_ce P~lse EM S~r~ey

Line Coordinates (X,Y,Z) or (Azimuth,Dip,Length)
1. 1800m, 2075m, Om 2 . 90deg, O.ldeg, 275m

Channel Times (usee)
Ch Start End Center Ch Start End Center Ch Start End Center
PP -198 -99 -149 1 50 58 54 2 58 72 65

3 72 86 79 4 86 104 94 5 104 126 115
6 126 153 140 7 153 185 169 8 185 225 205
9 225 270 248 10 270 328 299 11 328 396 362

12 396 482 439 13 482 580 531 14 580 702 641
15 702 850 776 16 850 1026 938 17 1026 1242 1134
18 1242 1498 1370 19 1498 1813 1656 20 1813 2187 2000
21 2187 2646 2416 22 2646 3195 2920 23 3195 3861 3528
24 3861 4666 4264 25 4666 5634 5150 26 5634 6808 6221
27 6808 8221 7514 28 8221 9936 9078 29 9936 12000 10968
30 12000 14490 13245 31 14490 17510 16000

Loop Coordinates (X,Y,Z)
1. 1960m, 1975m, Om
3. 2200m, 2325m, Om

+

2075N
East
2075NE.PEM
13
Metric
4000 sq m

Digital #105
Kent Honner

Line
Tx Loop
File name
# Readings:
Stn Units
Coil Area
Polar! ty
Receiver
Operator

2. 2200m, 1975m, Om
4. 1960m, 2325m, Om

Allegiance Mining NL
Melba Flats
Feb 15, 2000
20.00 ms
1. 00 ms
31
Crystal-MASTER
240m X 350m
17 Amps

Client
Grid
Date
Time Base
Ramp Time
# Channels:
Sync Type
Loop Size :
Current

II
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OUTER-RIM EXPLORATION SERVICES
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OUTER-RIM EXPLORATION SERVICES
S~rface P~lse EM S~r~ey

Line Coordinates (X,Y,Z) or (Azimuth,Dip,Length)
1. 1800m, 2100m, Om 2 . 90deg, O.ldeg, 275m

Channel Times (usee)
Ch Start End Center Ch Start End Center Ch Start End Center
pp -198 -99 -149 1 50 58 54 2 58 72 65

3 72 86 79 4 86 104 94 5 104 126 U5
6 126 153 140 7 153 185 169 8 185 225 205
9 225 270 248 10 270 328 299 11 328 396 362

12 396 482 439 13 482 580 531 14 580 702 641
15 702 850 776 16 850 1026 938 17 1026 1242 1134
18 1242 1498 1370 19 1498 1813 1656 20 1813 2187 2000
21 2187 2646 2416 22 2646 3195 2920 23 3195 3861 3528
24 3861 4666 4264 25 4666 5634 5150 26 5634 6808 6221
27 6808 8221 7514 28 8221 9936 9078 29 9936 12000 10968
30 12000 14490 13245 31 14490 17510 16000

Loop Coordinates (X,Y,Z)
1. 1960m, 1975m, Om
3. 2200m. 2325m, Om

2. 2200m, 1975m, Om
4. 1960m, 2325m, Om

+

2100N
East
2100NE.PEM
13
Metric
4000 sq m

Digital #105
Kent Honner

Line
Tx Loop
File name
# Readings:
Stn Units
Coil Area
Polarity
Receiver
Operator

Allegiance Mining NL
Melba Flats
Feb 15, 2000
20.00 ms
1. 00 ms
31
Crystal-MASTER
240m X 350m
17 Amps

Client
Grid
Date
Time Base
Ramp Time
# Channels:
Sync Type
Loop Size :
Current
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OUTER-RIM EXPLORATION SERVICES
S~rf_~e P~1se EM S~r~ey

2100N
East
2100NE.PEM

~I

Line
Tx Loop
File name

Scm

Allegiance Mining NL
Melba Flats
Feb 15. 2000

COMPONENT dBz/dt nanoTesla/sec - 31 of 31 channels and PP

Client
Grid
Date
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OUTER-RIM EXPLORATION SERVICES
S~rface P~1se EM S~r~ey

Line Coordinates (X,Y.Z) or (Azimuth. Dip. Length)
1. 1800m. 2125m, Om 2. 90deg, O.ldeg, 275m

Channel Times (usee)
Ch Start End Center Ch Start End Center Ch Start End Center
PP -198 -99 -149 1 50 58 54 2 58 72 65

3 72 86 79 4 86 104 94 5 104 126 115
6 126 153 140 7 153 185 169 8 185 225 205
9 225 270 248 10 270 328 299 11 328 396 362

12 396 482 439 13 482 580 531 14 580 702 641
15 702 850 776 16 850 1026 938 17 1026 1242 1134
18 1242 1498 1370 19 1498 1813 1656 20 1813 2187 2000
21 2187 2646 2416 22 2646 3195 2920 23 3195 3861 3528
24 3861 4666 4264 25 4666 5634 5150 26 5634 6808 6221
27 6808 8221 7514 28 8221 9936 9078 29 9936 12000 10968
30 12000 14490 13245 31 14490 17510 16000

Loop Coordinates (X.Y.Z)
1. 1960m, 1975m. Om
3. 2200m. 2325m, Om

2125N
East
2125NE.PEM
13
Metric
4000 sq m
+
Digital #105
Kent Honner

Line
Tx Loop
File name
# Readings:
Stn Units
Coil Area
Polarity
Receiver
Operator

2. 2200m. 1975m. Om
4. 1960m, 2325m, Om

Allegiance Mining NL
Melba Flats
Feb 15, 2000
20.00 ms
1. 00 ms
31
Crystal-MASTER
240m X 350m
17 Amps

Client
Grid
Date
Time Base
Ramp Time
# Channels:
Sync Type
Loop Size :
Current
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VERTICAL COMPONENT dBz/dt nanoTesla/sec - 31 of 31 channels and PP
Scale: 1: 2000
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2125NE.PEM

Line
Tx Loop
File name
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Allegiance Mining NL
Melba Flats
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OUTER-RIM EXPLORATION SERVICES
S~rf_ce P~1se EM S~r~ey
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OUTER-RIM EXPLORATION SERVICES
S~rface P~lse EM S~r~ey

Line Coordinates (X,Y,Z) or (Azimuth,Dip,Length)
1. 1800m, 2175m, Om 2. 90deg, O.ldeg, 300m

Channel Times (usee)
Ch Start End Center Ch Start End Center Ch Start End Center
PP -198 -99 -149 1 50 58 54 2 58 72 65

3 72 86 79 4 86 104 94 5 104 126 115
6 126 153 140 7 153 185 169 8 185 225 205
9 225 270 248 10 270 328 299 11 328 396 362

12 396 482 439 13 482 580 531 14 580 702 641
15 702 850 776 16 850 1026 938 17 1026 1242 1134
18 1242 1498 1370 19 1498 1813 1656 20 1813 2187 2000
21 2187 2646 2416 22 2646 3195 2920 23 3195 3861 3528
24 3861 4666 4264 25 4666 5634 5150 26 5634 6808 6221
27 6808 8221 7514 28 8221 9936 9078 29 9936 12000 10968
30 12000 14490 13245 31 14490 17510 16000

Loop Coordinates (X,Y.Z)
1. 1960m, 1975m. Om
3. 2200m, 2325m, Om

2175N
East
2175NE.PEM
13
Metric
4000 sq m
+
Digital #105
Kent Honner

Line
Tx Loop
File name
# Readings:
Stn Units
Coil Area
Polarity
Receiver
Operator

2. 2200m, 1975m, Om
4. 1960m, 2325m, Om

Allegiance Mining NL
Melba Flats
Feb 14, 2000
20.00 ms
1. 00 ms
31
Crystal-MASTER
240m X 350m
17 Amps

Client
Grid
Date
Time Base
Ramp Time
# Channels:
Sync Type
Loop Size :
Current
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I
I
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Melba Flats
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OUTER-RIM EXPLORATION SERVICES
S~rr~ce P~lse EM S~r~ey
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2025E

2055E

VERTICAL COMPONENT dBz/dt nanoTesla/sec - 31 of 31 channels and PP
Scale: 1:2000
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OUTER-RIM EXPLORATION SERVICES
S~rf_ce P~lse EM S~r~ey

Line Coordinates (X,V,Z) or (Azimuth,Dip.Length)
1. 1800m, 2200m, Om 2. 90deg, O.ldeg, 300m

Channel Times (usee)
Ch Start End Center Ch Start End Center Ch Start End Center
PP -198 -99 -149 1 50 58 54 2 58 72 65

3 72 86 79 4 86 104 94 5 104 126 115
6 126 153 140 7 153 185 169 8 185 225 205
9 225 270 248 10 270 328 299 11 328 396 362

12 396 482 439 13 482 580 531 14 580 702 641
15 702 850 776 16 850 1026 938 17 1026 1242 1134
18 1242 1498 1370 19 1498 1813 1656 20 1813 2187 2000
21 2187 2646 2416 22 2646 3195 2920 23 3195 3861 3528
24 3861 4666 4264 25 4666 5634 5150 26 5634 6808 6221
27 6808 8221 7514 28 8221 9936 9078 29 9936 12000 10968
30 12000 14490 13245 31 14490 17510 16000

Loop Coordinates (X,V,Z)
1. 1960m, 1975m, Om
3. 2200m, 2325m, Om

2200N
East
2200NE.PEM
13
Metric
4000 sq m
+
Digital 1/105
Kent Honner

•

Line
Tx Loop
File name
II Readings:
Stn Units
Coil Area
Polarity
Receiver
Operator

2. 2200m. 1975m, Om
4. 1960m. 2325m. Om

Allegiance Mining NL
Melba Flats
Feb 14, 2000
20.00 ms
1. 00 ms
31
Crystal-MASTER
240m X 350m
17 Amps

Client
Grid
Date
Time Base
Ramp Time
II Channels:
Sync Type
Loop Size :
Current
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Scm

2200N
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2200NE. PEM

Line
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File name
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Allegiance Mining NL
Melba Flats
Feb 14. 2000
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1935E

OUTER-RIM EXPLORATION SERVICES
S~rface P~lse EM S~r~ey

2100E
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2075E

2025E

~ 2050E

VERTICAL COMPONENT dBzjdt nanoTeslajsec - 31 of 31 channels and PP
Scale: 1: 2000
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OUTER-RIM EXPLORATION SERVICES
S~rC_ce P~lse EM S~r~ey

Line Coordinates (X,Y,Z) or (Azimuth,Dip,Length)
1. 1800m, 2225m, Om 2. 90deg, O.ldeg, 300m

Channel Times (usee)
Ch Start End Center Ch Start End Center Ch Start End Center
PP -198 -99 -149 1 50 58 54 2 58 72 65

3 72 86 79 4 86 104 94 5 104 126 115
6 126 153 140 7 153 185 169 8 185 225 205
9 225 270 248 10 270 328 299 11 328 396 362

12 396 482 439 13 482 580 531 14 580 702 641
15 702 850 776 16 850 1026 938 17 1026 1242 1134
18 1242 1498 1370 19 1498 1813 1656 20 1813 2187 2000
21 2187 2646 2416 22 2646 3195 2920 23 3195 3861 3528
24 3861 4666 4264 25 4666 5634 5150 26 5634 6808 6221
27 6808 8221 7514 28 8221 9936 9078 29 9936 12000 10968
30 12000 14490 13245 31 14490 17510 16000

Loop Coordinates (X,Y,Z)
1. 1960m, 1975m, Om
3. 2200m, 2325m, Om

2225N
East
2225NE.PEM
13
Metric
4000 sq m
+
Digital #105
Kent Honner

Line
Tx Loop
File name :
# Readings:
Stn Units
Coil Area
Polarity
Receiver
Operator

2. 2200m, 1975m, Om
4 .. 1960m, 2325m, Om

Allegiance Mining NL
Melba Flats
Feb 14, 2000
20.00 ms
1.00 ms
31
Crystal-MASTER
240m X 350m
17 Amps

Client
Grid
Date
Time Base
Ramp Time
# Channels:
Syne Type
Loop Size :
Current
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VERTICAL COMPONENT dBz/dt nanoTesla/sec - 31 of 31 channels and PP
Scale: 1: 2000
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5cm

Allegiance Mining NL
Melba Flats
Feb 14. 2000
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OUTER-RIM EXPLORATION SERVICES
S~rf_ce P~1se EM S~r~ey
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OUTER-RIM EXPLORATION SERVICES
S~rf~ce P~lse EM S~r~ey

Line Coordinates (X,Y,Z) or (Azimuth,Dip,Length)
1. 1800m, 2250m, Om 2. 90deg, O.ldeg, 300m

Channel Times (usee)
Ch Start End Center Ch Start End Center Ch Start End Center
PP -198 -99 -149 1 50 58 54 2 58 72 65

3 72 86 79 4 86 104 94 5 104 126 115
6 126 153 140 7 153 185 169 8 185 225 205
9 225 270 248 10 270 328 299 11 328 396 362

12 396 482 439 13 482 580 531 14 580 702 641
15 702 850 776 16 850 1026 938 17 1026 1242 1134
18 1242 1498 1370 19 1498 1813 1656 20 1813 2187 2000
21 2187 2646 2416 22 2646 3195 2920 23 3195 3861 3528
24 3861 4666 4264 25 4666 5634 5150 26 5634 6808 6221
27 6808 8221 7514 28 8221 9936 9078 29 9936 12000 10968
30 12000 14490 13245 31 14490 17510 16000

Loop Coordinates (X,Y,Z)
1. 1960m, 1975m, Om
3. 2200m. 2325m, Om

2250N
East
2250NE.PEM
13
Metric
4000 sq m
+
Digital #105
Kent Honner

Line
Tx Loop
File name
# Readings:
Stn Units
Coil Area
Polarity
Receiver
Operator

2. 2200m, 1975m, Om
4. 1960m. 2325m. Om

Allegiance Mining NL
Melba Flats
Feb 14, 2000
20.00 ms
1. 00 ms
31
Crystal-MASTER
240m X 350m
17 Amps

Client
Grid
Date
Time Base
Ramp Time
# Channels:
Sync Type
Loop Size :
Current

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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R

2250N
East
2250NE.PEM

18

18

12

4

.. ,

Line
Tx Loop
File name

17

18

17

8

18

19

Allegiance Mining NL
Melba Flats
Feb 14, 2000

Client
Grid
Date

1875E

5cm

OUTER-RIM EXPLORATION SERVICES
S~rf_c~ ~ls~ EM S~r~~y

1925E

1935E~~~

1988E

1985E

1858E

2050E

2825£

2875E

2188£

[1888E

1825E

VERTICAL COMPONENT dBzjdt nanoTeslajsec - 31 of 31 channels and PP
Scale: 1: 2000

2888E
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OUTER-RIM EXPLORATION SERVICES
S~rface ~1se EM S~r~ey

Line Coordinates (X,Y,Z) or (Azimuth,Dip,Length)
1. 1800m, 2275m, Om 2. 90deg, O.ldeg, 300m

Channel Times (usee)
Ch Start End Center Ch Start End Center Ch Start End Center
PP -198 -99 -149 1 50 58 54 2 58 72 65

3 72 86 79 4 86 104 94 5 104 126 115
6 126 153 140 7 153 185 169 8 185 225 205
9 225 270 248 10 270 328 299 11 328 396 362

12 396 482 439 13 482 580 531 14 580 702 641
15 702 850 776 16 850 1026 938 17 1026 1242 1134
18 1242 1498 1370 19 1498 1813 1656 20 1813 2187 2000
21 2187 2646 2416 22 2646 3195 2920 23 3195 3861 3528
24 3861 4666 4264 25 4666 5634 5150 26 5634 6808 6221
27 6808 8221 7514 28 8221 9936 9078 29 9936 12000 10968
30 12000 14490 13245 31 14490 17510 16000

Loop Coordinates (X,Y,Z)
1. 1960m, 1975m, Om
3. 2200m, 2325m, Om

+
Digital #105
Kent Honner

2275N
East
2275NE.PEM
13
Metric
4000 sq m

Line
Tx Loop
File name
# Readings:
Stn Units
Coil Area
Polarity
Receiver
Operator

2. 2200m, 1975m, Om
4. 1960m, 2325m, Om

Allegiance Mining NL
Melba Flats
Feb 14, 2000
20.00 ms
1. 00 ms
31
Crystal-MASTER
240m X 350m
17 Amps

Client
Grid
Date
Time Base
Ramp Time
# Channels:
Sync Type
Loop Size :
Current

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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VERTICAL COMPONENT dBz/dt nanoTesla/sec - 31 of 31 channels and PP
Scale: 1: 2000

P

2275N
East
2275NE.PEM
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12

13

Line
Tx Loop
File name

1~

17

Scm

Allegiance Mining NL
Melba Flats
Feb 14. 2000

Client
Grid
Date
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OUTER-RIM EXPLORATION SERVICES
S~rf~c~ P~1s~ EM S~r~~y

-105 -104 -103 -102 -1 0 +113 2 +113 3 +1134 +105

1800E RP 15 10

1825E 1~ 11

1850E 17 12

1875E 18 13

1900E 19 14

1925E R
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2100E

1985E
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2075E
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OUTER-RIM EXPLORATION SERVICES
S~rface P~1se EM S~r~ey

Line Coordinates (X,Y,Z) or (Azimuth,Dip,Length)
1. 1800m. 2300m, Om 2. 90deg, O.ldeg, 250m

Channel Times (usee)
Ch Start End Center Ch Start End Center Ch Start End Center
PP -198 -99 -149 1 50 58 54 2 58 72 65

3 72 86 79 4 86 104 94 5 104 126 115
6 126 153 140 7 153 185 169 8 185 225 205
9 225 270 248 10 270 328 299 11 328 396 362

12 396 482 439 13 482 580 531 14 580 702 641
15 702 850 776 16 850 1026 938 17 1026 1242 1134
18 1242 1498 1370 19 1498 1813 1656 20 1813 2187 2000
21 2187 2646 2416 22 2646 3195 2920 23 3195 3861 3528
24 3861 4666 4264 25 4666 5634 5150 26 5634 6808 6221
27 6808 8221 7514 28 8221 9936 9078 29 9936 12000 10968
30 12000 14490 13245 31 14490 17510 16000

Loop Coordinates (X,Y,Z)
1. 1960m, 1975m, Om
3. 2200m, 2325m, Om

+

2300N
East
2300NE.PEM
12
Metric
4000 sq m

Digital #105
Kent Honner

Line
Tx Loop
File name
# Readings;
Stn Units
Coil Area
Polarity
Receiver
Operator

2. 2200m, 1975m, Om
4. 1960m, 2325m, Om

Allegiance Mining NL
Melba Flats
Feb 14, 2000
20.00 ms
1. 00 ms
31
Crystal-MASTER
240m X 350m
17 Amps

Client
Grid
Date
Time Base
Ramp Time
# Channels;
Sync Type
Loop Size ;
Current

I
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I
I
I
I
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I
I
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I
I
I
I
I
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2300N
East
2300NE.PEM

Line
Tx Loop
File name

Allegiance Mining NL
Melba Flats
Feb 14, 2000

-103 -102 -1 0 +H~2 +113 3 +104 +1135

15 lB

16 11

12

18 13

19 14

15

OUTER-RIM EXPLORATION SERVICES
S~rf~ce P~lse EM S~r~ey

Client
Grid
Date

1800E ep
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1850E

1875E

1900E

1925E R

1935E

200BE 17

2B25E 18 13

2050E 19 14

l2075E
10 P

2100E 16

I.. Scm -,

VERTICAL COMPONENT dBz/dt nanoTesla/sec - 31 of 31 channels and PP
Scale: 1: 2000

-105 -104
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2200N -

2000N -

63~08~

I
1800E

Scale 1:2500
o 2~.5075

278
264
254
247
240
235
229
224
219
215
210
205
200
195
189
184
177
165
153
134

Units nTIs

I
2000E

Scm

Allegiance Mining NL
Melba Flats

Surface Pulse EM Survey
Fixed Loop Survey

Vertical Component

Channel 10
Survey Dote: Feb 14/17. 2000
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2000N -

633083

I I
1800E 10.8 2000E

9.8
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7.1
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6.0 1-

5cm -I
5.6
5.3
4.9

Allegiance Mining NL4.5
4.1 Melba Flats3.7
3.1 Surface Pulse EM Survey
2.2

Scale 1:2500 1.3 Fixed Loop Survey
2' 0 25 50 75 -0.2 Vertical Component

(mefr_) Unlta nT/_ Channel 20
Survey Oate: Feb 14/17.2000
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OUTER-RIM EXPLORATION SERVICES
S~rf_ce P~lse EM S~r~ey

Line Coordinates (X,Y.Z) or (Azimuth.Dip,Length)
1. 1800m, 2000m, Om 2 . 90deg, O.ldeg, 275m

Channel Times (usee)
Ch Start End Center Ch Start End Center Ch Start End Center
PP -198 -99 -149 1 50 58 54 2 58 72 65

3 72 86 79 4 86 104 94 5 104 126 115
6 126 153 140 7 153 185 169 8 185 225 205
9 225 270 248 10 270 328 299 11 328 396 362

12 396 482 439 13 482 580 531 14 580 702 641
15 702 850 776 16 850 1026 938 17 1026 1242 1134
18 1242 1498 1370 19 1498 1813 1656 20 1813 2187 2000
21 2187 2646 2416 22 2646 3195 2920 23 3195 3861 3528
24 3861 4666 4264 25 4666 5634 5150 26 5634 6808 6221
27 6808 8221 7514 28 8221 9936 9078 29 9936 12000 10968
30 12000 14490 13245 31 14490 17510 16000

Loop Coordinates (X.Y,Z)
1. 1725m, 1975m. Om
3. 1960m, 2325m, Om

2000N
West
2000NW.PEM
13
Metric
4000 sq m
+
Digital #105
Kent/Heath

Line
Tx Loop
File name
# Readings:
Stn Units
Coil Area
Polarity
Receiver
Operator

2. 1960m, 1975m. Om
4. 1725m, 2325m, Om

Allegiance Mining NL
Melba Flats
Feb 17, 2000
20.00 ms
1. 00 ms
31
Crystal-MASTER
235m X 350m
17 Amps

Client
Grid
Date
Time Base
Ramp Time
# Channels:
Sync Type
Loop Size :
Current

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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VERTICAL COMPONENT dBz/dt nanoTesla/sec - 31 of 31 channels and PP
Scale: 1: 2000

OUTER-RIM EXPLORATION SERV;dJ~83
S~rf_~e P~1se EM S~r~ey

p

2000N
West
2000NW.PEM
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13
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Line
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File name

15

18

9

5cm

Allegiance Hining NL
Melba Flats
Feb 17, 2000

Client
Grid
Date

i900E

1825E

1800E

1875E

1925E

1935E

1850E

2100E

205eE

2025E

f 1985E

2000E
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6330,5G
OUTER-RIM EXPLORATION SERVICES

S~rf_c~ P~ls~ EM S~r~~y

Line Coordinates (X.Y,Z) or (Azimuth,Dip,Length)
1. 1800m. 2025m, Om 2. 90deg. O.ldeg. 275m

Channel Times (usee)
Ch Start End Center Ch Start End Center Ch Start' End Center
PP -198 -99 -149 1 50 58 54 2 58 72 65

3 72 86 79 4 . 86 104 94 5 104 126 115
6 126 153 140 7 153 185 169 8 185 225 205
9 225 270 248 10 270 328 299 11 328 396 362

12 396 482 439 13 482 580 531 14 580 702 641
15 702 850 776 16 850 1026 938 17 1026 1242 1134
18 1242 1498 1370 19 1498 1813 1656 20 1813 2187 2000
21 2187 2646 2416 22 2646 3195 2920 23 3195 3861 3528
24 3861 4666 4264 25 4666 5634 5150 26 5634 6808 6221
27 6808 8221 7514 28 8221 9936 9078 29 9936 12000 10968
30 12000 14490 13245 31 14490 17510 16000

Loop Coordinates (X,Y,Z)
1. 1725m, 1975m, Om
3. 1960m. 2325m, Om

2. 1960m. 1975m. Om
4. 1725m. 2325m, Om

+

Digital #105
Kent/Heath

2025N
West
2025NW.PEM
13
Metric
4000 sq m

Line
Tx Loop
File name
# Readings:
Stn Units
Coil Area
Polarity
Receiver
Operator

Allegiance Mining NL
Melba Flats
Feb 17, 2000
20.00 ms
1. 00 ms
31
Crystal-MASTER
235m X 350m
17 Amps

Client
Grid
Date
Time Base
Ramp Time
# Channels:
Sync Type
Loop Size :
Current
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VERTICAL COMPONENT dBzjdt nanoTeslajsec - 31 of 31 channels and PP
Scale: 1: 2000
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Line
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File name
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8

5cm

-1

Allegiance Mining NL
Melba Flats
Feb 17. 2000

Client
Grid
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633087
OUTER-RIM EXPLORATION SERVICES

S~rf_c~ P~ls~ EM S~r~~y
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OUTER-RIM EXPLORATION SERVICES
S~rfac~ P~1s~ EM S~r~~y

Line Coordinates (X,Y,Z) or (Azimuth,Dip,Length)
1. 1800m, 2050m, Om 2. 90deg, O.ldeg, 275m

Channel Times (usec)
Ch Start End Center Ch Start End Center Ch Start End Center
PP -198 -99 -149 1 50 58 54 2 58 72 65

3 72 86 79 4 86 104 94 5 104 126 115
6 126 153 140 7 153 185 169 8 185 225 205
9 225 270 248 10 270 328 299 11 328 396 362

12 396 482 439 13 482 580 531 14 580 702 641
15 702 850 776 16 850 1026 938 17 1026 1242 1134
18 1242 1498 1370 19 1498 1813 1656 20 1813 2187 2000
21 2187 2646 2416 22 2646 3195 2920 23 3195 3861 3528
24 3861 4666 4264 25 4666 5634 5150 26 5634 6808 6221
27 6808 8221 7514 28 8221 9936 9078 29 9936 12000 10968
30 12000 14490 13245 31 14490 17510 16000

Loop Coordinates (X,Y,Z)
1. 1725m, 1975m, Om
3. 1960m, 2325m, Om

2. 1960m, 1975m, Om
4. 1725m, 2325m, Om

2050N
West
2050NW.PEM
13
Metric
4000 sq m

Digital #105
Kent/Heath

Line
Tx Loop
File name
# Readings:
Stn Units
Coil Area
Polarity
Receiver
Operator

Allegiance Mining NL
Melba Flats
Feb 17, 2000
20.00 ms
1.00 ms
31
Crystal-MASTER
235m X 350m
17 Amps

Client
Grid
Date
Time Base
Ramp Time
# Channels:
Sync Type
Loop Size :
Current

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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p

2050N
West
2050NW.PEM

\

10

Line
Tx Loop
File name

14

13

13

14

15

15

6

5cm

-1

Allegiance Mining NL
Melba Flats
Feb 17, 2000

Client
Grid
Date

1850E

OUTER-RIM EXPLORATION SERVICES
Surface Pu1se EM Sur~ey

1825E

1800E

2100E

1925E

1935E

2000E

2075E

!900E

2025E

2050E

!875E

VERTICAL COMPONENT dBz/dt nanoTesla/sec - 31 of 31 channels and PP
Scale: 1: 2000
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63308:0
OUTER-RIM EXPLORATION SERVICES

S~rCac~ ~ls~ EM S~r~~y

Line Coordinates (X,Y,Z) or (Azimuth,Dip,Length)
1. 1800m, 2075m, Om 2. 90deg, O.ldeg, 275m

Channel Times (usee)
Ch Start End Center Ch Start End Center Ch Start End Center
PP -198 -99 -149 1 50 58 54 2 58 72 65

3 72 86 79 4 86 104 94 5 104 126 115
6 126 153 140 7 153 185 169 8 185 225 205
9 225 270 248 10 270 328 299 11 328 396 362

12 396 482 439 13 482 580 531 14 580 702 641
15 702 850 776 16 850 1026 938 17 1026 1242 1134
18 1242 1498 1370 19 1498 1813 1656 20 1813 2187 2000
21 2187 2646 2416 22 2646 3195 2920 23 3195 3861 3528
24 3861 4666 4264 25 4666 5634 5150 26 5634 6808 6221
27 6808 8221 7514 28 8221 9936 9078 29 9936 12000 10968
30 12000 14490 13245 31 14490 17510 16000

Loop Coordinates (X,Y,Z)
1. 1725m, 1975m, Om
3. 1960m, 2325m, Om

2. 1960m, 1975m, Om
4. 1725m, 2325m, Om

Digital #105
Kent/Heath

+

2075N
West
2075NW.PEM
13
Metric
4000 sq m

Line
Tx Loop
File name
# Readings:
Stn Units
Coil Area
Polarity
Receiver
Operator

Allegiance Mining NL
Melba Flats
Feb 17, 2000
20.00 ms
1. 00 ms
31
Crystal-MASTER
235m X 350m
17 Amps

Client
Grid
Date
Time Base
Ramp Time
# Channels:
Sync Type
Loop Size :
Current

I
I
I
I
I
I
I
I
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I
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I
I
I
I
I
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2075N
West
2075NW.PEM

II

12

13

13

Line
Tx Loop
File name

61

16

o

Scm

-I-102

Allegiance Mining NL
Melba Flats
Feb 17. 2000

Client
Grid
Date

OUTER-RIM EXPLORATION SERv~~~~81
S~rface P~lse EM S~r~ey

2075E

2095E

1825E

2050E

1800E

:SSBE

VERTICAL COMPONENT dDzjdt nanoTeslajsec - 31 of 31 channels and PP
Scale: 1:2000
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OUTER-RIM EXPLORATION SERVICES
S~rface P~1se EM S~r~ey

Line Coordinates (X,Y,Z) or (Azimuth,Dip,Length)
1. 1800m, 2100m, Om 2. 90deg, O.ldeg, 275m

Channel Times (usee)
Ch Start End Center Ch Start End Center Ch Start End Center
PP -198 -99 -149 1 50 58 54 2 58 72 65

3 72 86 79 4 86 104 94 5 104 126 115
6 126 153 140 7 153 185 169 8 185 225 205
9 225 270 248 10 270 328 299 11 328 396 362

12 396 482 439 13 482 580 531 14 580 702 641
15 702 850 776 16 850 1026 938 17 1026 1242 1134
18 1242 1498 1370 19 1498 1813 1656 20 1813 2187 2000
21 2187 2646 2416 22 2646 3195 2920 23 3195 3861 3528
24 3861 4666 4264 25 4666 5634 5150 26 5634 6808 6221
27 6808 8221 7514 28 8221 9936 9078 29 9936 12000 10968
30 12000 14490 13245 31 14490 17510 16000

Loop Coordinates (X,Y,Z)
1. 172 5m. 1975m, Om
3. 1960m, 2325m, Om

2100N
West
2100NW.PEM
13
Metric
4000 sq m
+
Digital #105
Kent/Heath

Line
Tx Loop
File name
# Readings:
Stn Units
Coil Area
Polari ty
Receiver
Operator

2. 1960m, 1975m, Om
4. 1725m. 2325m, Om

Allegiance Mining NL
Melba Flats
Feb 17, 2000
20.00 ms
1. 00 ms
31
Crystal-MASTER
235m X 350m
17 Amps

Client
Grid
Date
Time Base
Ramp Time
# Channels:
Sync Type
Loop Size :
Current
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2100N
West
2100NW.PEM

+102

--I

Line
Tx Loop
File name

5

5cm

-1

\e

Allegiance Mining NL
Melba Flats
Feb 17, 2000

Client
Grid
Date

C!<) '? /1 I", f-'
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OUTER-RIM EXPLORATION SERVICES
S~rf~ce P~1se EM S~r~ey

1900E

IB75E

lB00E

I825E

2100E

1925E
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2B50E

2025E

VERTICAL COMPONENT dBz/dt nanoTesla/sec - 31 of 31 channels and PP
Scale: 1:2000
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62308: 1
OUTER-RIM EXPLORATION SERVICES

S~rf_c~ Pu1s~ EM S~r~~y

Line Coordinates (X,Y,Z) or (Azimuth,Dip,Length)
1. 1800m, 2125m, Om 2 . 90deg, O.ldeg, 275m

Channel Times (usee)
Ch Start End Center Ch Start End Center Ch Start End Center
PP -198 -99 -149 1 50 58 54 2 58 72 65

3 72 86 79 4 86 104 94 5 104 126 115
6 126 153 140 7 153 185 169 8 185 225 205
9 225 270 248 10 270 328 299 11 328 396 362

12 396 482 439 13 482 580 531 14 580 702 641
15 702 850 776 16 850 1026 938 17 1026 1242 1134
18 1242 1498 1370 19 1498 1813 1656 20 1813 2187 2000
21 2187 2646 2416 22 2646 3195 2920 23 3195 3861 3528
24 3861 4666 4264 25 4666 5634 5150 26 5634 6808 6221
27 6808 8221 7514 28 8221 9936 9078 29 9936 12000 10968
30 12000 14490 13245 31 14490 17510 16000

Loop Coordinates (X,Y.Z)
1. 1725m, 1975m, Om
3. 1960m. 2325m. Om

2. 1960m, 1975m, Om
4. 1725m, 2325m, Om

2125N
West
2125NW.PEM
13
Metric
4000 sq m
+
Digital #105
Kent/Heath

Line
Tx Loop
File name
# Readings:
Stn Units
Coil Area
Polari ty
Receiver
Operator

Allegiance Mining NL
Melba Flats
Feb 16. 2000
20.00 ms
1. 00 ms
31
Crystal-MASTER
235m X 350m
17 Amps

Client
Grid
Date
Time Base
Ramp Time
# Channels:
Sync Type
Loop Size :
Current
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OUTER-RIM EXPLORATION SERVICES
S~rface ~lse EM S~r~ey

COMPONENT dBzjdt nanoTeslajsec - 31 of 31 channels and PP

p

2125N
West
2125NW.PEM

--I

14

Line
Tx Loop
File name

13

5cm

Allegiance Mining NL
Melba Flats
Feb 16. 2000

Client
Grid
Date

\ 825E

1900E

1875E

1925E

1935E

1850E

1800E
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2075E

2050E

2100E

VERTICAL
Scale: 1: 2000
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OUTER-RIM EXPLORATION SERVICES
S~rfac~ P~ls~ EM S~r~~y

Line Coordinates (X,Y,Z) or (Azimuth,Dip,Length)
1. 1800m, 2150m, Om 2. 90deg. O.ldeg, 300m

Channel Times (usee)
Ch Start End Center Ch Start End Center Ch Start End Center
PP -198 -99 -149 1 50 58 54 2 58 72 65

3 72 86 79 4 86 104 94 5 104 126 115
6 126 153 140 7 153 185 169 8 185 225 205
9 225 270 248 10 270 328 299 11 328 396 362

12 396 482 439 13 482 580 531 14 580 702 641
15 702 850 776 16 850 1026 938 17 1026 1242 1134
18 1242 1498 1370 19 1498 1813 1656 20 1813 2187 2000
21 2187 2646 2416 22 2646 3195 2920 23 3195 3861 3528
24 3861 4666 4264 25 4666 5634 5150 26 5634 6808 6221
27 6808 8221 7514 28 8221 9936 9078 29 9936 12000 10968
30 12000 14490 13245 31 14490 17510 16000

Loop Coordinates (X,Y,Z)
1. 1725m, 1975m, Om
3. 1960m, 2325m, Om

2150N
West
2150NW.PEM
13
Metric
4000 sq m
+
Digital #105
Kent/Heath

Line
Tx Loop
File name
# Readings:
Stn Units
Coil Area
Polari ty
Receiver
Operator

2. 1960m, 1975m, Om
4. 1725m, 2325m, Om

Allegiance Mining NL
Melba Flats
Feb 16, 2000
20.00 ms
1. 00 ms
31
Crystal-MASTER
235m X 350m
17 Amps

Client
Grid
Date
Time Base
Ramp Time
# Channels:
Sync Type
Loop Size :
Current

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
•



VERTICAL COMPONENT dBz/dt nanoTesla/sec - 31 of 31 channels and PP
Scale: 1: 2000

6J3087
OUTER-RIM EXPLORATION SERVICES

S~rf~ce P~lse EM S~r~ey

2150N
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Line
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File name
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o

Scm

-1

Allegiance Mining NL
Melba Flats
Feb 16, 2000

Client
Grid
Date
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OUTER-RIM EXPLORATION SERVICES
S~rfac~ P~ls~ EM S~r~~y

Line Coordinates (X,V,Z) or (Azimuth,Dip,Length)
l. 1800m, 2175m, Om 2. 90deg, O.ldeg, 275m

Channel Times (usee)
Ch Start End Center Ch Start End Center Ch Start End Center
PP -198 -99 -149 1 50 58 54 2 58 72 65

3 72 86 79 4 86 104 94 5 104 126 115
6 126 153 140 7 153 185 169 8 185 225 205
9 225 270 248 10 270 328 299 11 328 396 362

12 396 482 439 13 482 580 531 14 580 702 641
15 702 850 776 16 850 1026 938 17 1026 1242 1134
18 1242 1498 1370 19 1498 1813 1656 20 1813 2187 2000
21 2187 2646 2416 22 2646 3195 2920 23 3195 3861 3528
24 3861 4666 4264 25 4666 5634 5150 26 5634 6808 6221
27 6808 8221 7514 28 8221 9936 9078 29 9936 12000 10968
30 12000 14490 13245 31 14490 17510 16000

Loop Coordinates (X,V,Z)
1. 1 72 5m • 197 5m • Om
3. 1960m. 2325m. Om

Digital #105
Kent/Heath

2175N
West
2175NW.PEM
13
Metric
4000 sq m
+

Line
Tx Loop
File name
# Readings:
Stn Units
Coil Area
Polarity
Receiver
Operator

2. 1960m, 1975m, Om
4. 1725m. 2325m. Om

Allegiance Mining NL
Melba Flats
Feb 16, 2000
20.00 ms
1. 00 ms
31
Crystal-MASTER
235m X 350m
17 Amps

Client
Grid
Date
Time Base
Ramp Time
# Channels:
Sync Type
Loop Size :
Current
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VERTICAL COMPONENT dBz/dt nanoTesla/sec - 31 of 31 channels and PP
Scale: 1: 2000
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OUTER-RIM EXPLORATION SERVICES
S~rface P~lse EM S~r~ey

Line Coordinates (X,Y,Z) or (Azimuth,Dip,Length)
1. 1800m. 2200m, Om 2. 90deg, O.ldeg, 275m

Channel Times (usee)
Ch Start End Center Ch Start End Center Ch Start End Center
PP -198 -99 -149 1 50 58 54 2 58 72 65

3 72 86 79 4 86 104 94 5 104 126 115
6 126 153 140 7 153 185 169 8 185 225 205
9 225 270 248 10 270 328 299 11 328 396 362

12 396 482 439 13 482 580 531 14 580 702 641
15 702 850 776 16 850 1026 938 17 1026 1242 1134
18 1242 1498 1370 19 1498 1813 1656 20 1813 2187 2000
21 2187 2646 2416 22 2646 3195 2920 23 3195 3861 3528
24 3861 4666 4264 25 4666 5634 5150 26 5634 6808 6221
27 6808 8221 7514 28 8221 9936 9078 29 9936 12000 10968
30 12000 14490 13245 31 14490 17510 16000

Loop Coordinates (X,Y,Z)
1. 1725m, 1975m, Om
3. 1960m. 2325m, Om

2200N
West
2200NW.PEM
13
Metric
4000 sq m
+

Digital #105
Kent/Heath

Line
Tx Loop
File name
# Readings:
Stn Units
Coil Area
Polarity
Receiver
Operator

2. 1960m, 1975m, Om
4. 1725m. 2325m. Om

Allegiance Mining NL
Melba Flats
Feb 16, 2000
20.00 ms
1. 00 ms
31
Crystal-MASTER
235m X 350m
17 Amps

Client
Grid
Date
Time Base
Ramp Time
# Channels:
Sync Type
Loop Size :
Current
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OUTER-RIM EXPLORATION SERVICES
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OUTER-RIM EXPLORATION SERVICES
S~rf~c~ P~ls~ EM S~r~~y

Line Coordinates (X,Y,Z) or (Azimuth,Dip,Length)
1. 1800m, 2225m, Om 2. 90deg, O.ldeg, 275m

Channel Times (usee)
Ch Start End Center Ch Start End Center Ch Start End Center
pp -198 -99 -149 1 50 58 54 2 58 72 65

3 72 86 79 4 86 104 94 5 104 126 115
6 126 153 140 7 153 185 169 8 185 225 205
9 225 270 248 10 270 328 299 11 328 396 362

12 396 482 439 13 482 580 531 14 580 702 641
15 702 850 776 16 850 1026 938 17 1026 1242 1134
18 1242 1498 1370 19 1498 1813 1656 20 1813 2187 2000
21 2187 2646 2416 22 2646 3195 2920 23 3195 3861 3528
24 3861 4666 4264 25 4666 5634 5150 26 5634 6808 6221
27 6808 8221 7514 28 8221 9936 9078 29 9936 12000 10968
30 12000 14490 13245 31 14490 17510 16000

Loop Coordinates (X,Y.Z)
1. 1725m. 1975m, Om
3. 1960m. 2325m, Om

2225N
West
2225NW.PEM
13
Metric
4000 sq m
+
Digital #105
Kent/Heath

Line
Tx Loop
File name
# Readings;
Stn Units
Coil Area
Polarity
Receiver
Operator

2. 1960m. 1975m, Om
4. 1725m. 2325m. Om

Allegiance Mining NL
Melba Flats
Feb 16, 2000
20.00 ms
1. 00 ms
31
Crystal-MASTER
235m X 350m
17 Amps

Client
Grid
Date
Time Base
Ramp Time
# Channels:
Syne Type
Loop Size ;
Current
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VERTICAL COMPONENT dBz/dt nanoTesla/sec - 31 of 31 channels and PP
Scale: 1: 2000
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OUTER-RIM EXPLORATION SERVICES
S~rface P~lse EM S~r~ey

Line Coordinates (X,Y,Z) or (Azimuth,Dip,Length)
1. 1800m, 2250m, Om 2. 90deg, O.ldeg, 275m

Channel Times (usee)
Ch Start End Center Ch Start End Center Ch Start End Center
PP -198 -99 -149 1 50 58 54 2 58 72 65

3 72 86 79 4 86 104 94 5 104 126 115
6 126 153 140 7 153 185 169 8 185 225 205
9 225 270 248 10 270 328 299 11 328 396 362

12 396 482 439 13 482 580 531 14 580 702 641
15 702 850 776 16 850 1026 938 17 1026 1242 1134
18 1242 1498 1370 19 1498 1813 1656 20 1813 2187 2000
21 2187 2646 2416 22 2646 3195 2920 23 3195 3861 3528
24 3861 4666 4264 25 4666 5634 5150 26 5634 6808 6221
27 6808 8221 7514 28 8221 9936 9078 29 9936 12000 10968
30 12000 14490 13245 31 14490 17510 16000

Loop Coordinates (X,Y,Z)
1. 1725m, 1975m, Om
3. 1960m, 2325m, Om

2250N
West
2250NW.PEM
13
Metric
4000 sq m
+
Digital #105
Kent/Heath

Line
Tx Loop
File name
# Readings:
Stn units
Coil Area
Polari ty
Receiver
Operator

2. 1960m, 1975m, Om
4. 1725m, 2325m, Om

Allegiance Mining NL
Melba Flats
Feb 16, 2000
20.00 ms
1. 00 ms
31
Crystal-MASTER
235m X 350m
17 Amps

Client
Grid
Date
Time Base
Ramp Time
# Channels:
Sync Type
Loop Size :
Current
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VERTICAL COMPONENT dBz/dt nanoTesla/sec - 31 of 31 channels and PP
Scale: 1: 2000
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OUTER-RIM EXPLORATION SERVICES
S~rface ~1se EM S~r~ey

Line Coordinates (X,Y,Z) or (Azimuth,Dip,Length)
1. 1800m, 2275m, Om 2. 90deg, O.ldeg, 275m

Channel Times (usee)
Ch Start End Center Ch Start End Center Ch Start End Center
pp -198 -99 -149 1 50 58 54 2 58 72 65

3 72 86 79 4 86 104 94 5 104 126 115
6 126 153 140 7 153 185 169 8 185 225 205
9 225 270 248 10 270 328 299 11 328 396 362

12 396 482 439 13 482 580 531 14 580 702 641
15 702 850 776 16 850 1026 938 17 1026 1242 1134
18 1242 1498 1370 19 1498 1813 1656 20 1813 2187 2000
21 2187 2646 2416 22 2646 3195 2920 23 3195 3861 3528
24 3861 4666 4264 25 4666 5634 5150 26 5634 6808 6221
27 6808 8221 7514 28 8221 9936 9078 29 9936 12000 10968
30 12000 14490 13245 31 14490 17510 16000

Loop Coordinates (X,Y,Z)
1. 1725m, 1975m, Om
3. 1960m, 2325m, Om

2275N
West
2275NW.PEM
13
Metric
4000 sq m

Digital #105
Kent/Heath

+

Line
Tx Loop
File name
# Readings:
Stn Units
Coil Area
Polar! ty
Receiver
Operator

2. 1960m, 1975m, Om
4. 1725m, 2325m, Om

Allegiance Mining NL
Melba Flats
Feb 16, 2000
20.00 ms
1.00 ms
31
Crystal-MASTER
235m X 350m
17 Amps

Client
Grid
Date
Time Base
Ramp Time
# Channels:
Syne Type
Loop Size :
Current
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OUTER-RIM EXPLORATION SERVItb~.0 S
S~rface P~1se EM S~r~ey

Line Coordinates (X,Y,Z) or (Azimuth,Dip,Length)
1. 1800m, 2300m, Om 2. 90deg, O.ldeg, 275m

Channel Times (usee)
Ch Start End Center Ch Start End Center Ch Start End Center
PP -198 -99 -149 1 50 58 54 2 58 72 65

3 72 86 79 4 86 104 94 5 104 126 115
6 126 153 140 7 153 185 169 8 185 225 205
9 225 270 248 10 270 328 299 11 328 396 362

12 396 482 439 13 482 580 531 14 580 702 641
15 702 850 776 16 850 1026 938 17 1026 1242 1134
18 1242 1498 1370 19 1498 1813 1656 20 1813 2187 2000
21 2187 2646 2416 22 2646 3195 2920 23 3195 3861 3528
24 3861 4666 4264 25 4666 5634 5150 26 5634 6808 6221
27 6808 8221 7514 28 8221 9936 9078 29 9936 12000 10968
30 12000 14490 13245 31 14490 17510 16000

Loop Coordinates (X,Y,Z)
1. 1725m, 1975m, Om
3. 1960m, 2325m, Om

2. 1960m, 1975m, Om
4. 1725m, 2325m, Om

+

2300N
West
2300NW.PEM
13
Metric
4000 sq m

Digital #105
Kent/Heath

Line
Tx Loop
File name
# Readings:
Stn Units
Coil Area
Polarity
Receiver
Operator

Allegiance Mining NL
Melba Flats
Feb 16, 2000
20.00 ms
1. 00 ms
31
Crystal-MASTER
235m X 350m
17 Amps

Client
Grid
Date
Time Base
Ramp Time
# Channels:
Sync Type
Loop Size :
Current
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CRONE PULSE EM SYSTEM

SYSTEM DESCRIPTION

The Crone Pulse EMsystem is a time domain electromagnetic method (IDEM) that utilizes an alternating pulsed
primary current with a controlled shut-off and measures the rate of decay of the induced secondary field across a series
oftime windows during the off-time. The system uses a transmit loop ofany size or shape. A portable power source feeds
a transmitter wbich provides a precise current waveform through the loop. The receiver apparatus is moved along surfilce
lines or down boreholes.

The transmitter cycle consists ofslowly increasing the current over a few milliseconds, a constant current, abrupt
linear termination ofthe current, and finally zero current for a selected length of time in milliseconds. The EMF created
by the shutting-offofthe current induces eddy currents in nearby conductive material thus setting-up a secondary magnetic
field. When the primary field is terminated, this magnetic field will decay with time. The amplitude ofthe secondary field
and the decay rate are dependent on the quality and size ofthe conductor. The receiver, which is synchronized to the off­
time of the transmitter, measures this transient magnetic field where it cuts the sumce coil or borehole probe. These
readings are across fixed time windows or I·channels".

SYSTEM TERMINOLOGY

Ramp Time
"Ramp time" refers to the controlled shut-offof the transmitter current. Three ramp times are selectable by the

operator; O.Srns, 1.0ms, and I.5rns. By controlling the shut-offrather than having it depend on the loop size and current
ensures that the same waveform is maintained for different loops so data can be properly compared.

The I.Sms ramp is the normally used setting for good conductors. It keeps the early channel responses on scale
and decreases the chance ofoverload. The faster ramp times of I.Oms and O. Sms will enhance the early time responses.
This can be useful for weak conductors when data from the higher end of the frequency spectrum is desired.

Time Base
Time base is the length oftime the transmitter current is off(it includes the ramp time). This also equals the on

time ofthe current Eight time bases are selectable by the opemtor. They include the original time bases used in the analog
system as well as time bases to eliminate the effects of powerline interference. The eight time bases are as follows:
compatible to analog Rx: IO.89ms, 21.79rns; 60hz powerline noise reduction: 8.33ms, 16.66ms, & 33.33ms; 50hz
powerline noise reduction: IO.OOms, 20.00ms, SO.OOms and ISOms.

Since readings are taken during the offcycles, the time base will have an effect on the receiver channels. Normally,
a standard time base is selected for the type ofsystem and survey being used, but this can be changed to suit a particular
situation. A longer time base is preferred for conductors of greater time constants, and in surveys such as resistive
soundings where more channels are desired.

Zero Time Set
The term "zero time set" or "ZTS" refers to the starting point for the receiver channel measurements. It is

manually set on the receiver by the operator thus allowing adjustments for the ramp times and fine tuning for any
fluctuations in the transmitter signal.

Receiver Cluumeb
The rate ofdecay ofthe secondary field is measured across fixed time windows which occupy most ofthe off-time

of the transmitter. These time windows are referred to as "channels", These channels are numbered in sequence with Ill"
being the earliest. The analog and datalogger receivers measured eight fixed channels. The digital receiver, being under
software control, offers more flexibility in the channel positioning, channel width, and number ofchannels.

PPChaMel
The PEM system monitors the primary field by taking a measurement during the current ramp and storing this

information in a ·PP channel". This means that data can be presented in either normalized or unnormalized formats, and
additional information is available during interpretation. The PP channel data can provide useful diagnostic information
and helps avoid critical errors in field polarity.

Synchronization
Since the PEM system measures the secondary field in the absence of the primary field, the receiver must be in

i
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"syne" with the transmitter to read during the off-time. There are three synchronization methods available: cable
connection, radio telemetry, and crystal clock. This flexibility enhances the operational capabilities of the system.

SURVEY MEmODS

The wide frequency spectrum ofdata produced by aPulse EM survey can be used to provide structural geological
information as well as the direct detection ofconductive or conductive associated ore deposits. The various types ofsurvey
methods, from surfuce and borehole, have greatly improved the chances of success in deep exploration programs. There
are eight basic profiling methods as well as a resistivity sounding mode.

Moving Coil
A small, multi-tum !ransmitter loop (13. 7m diameter) is moved for each reading while the receiverremains a fixed

distance away. This method is ideal for quick reconnaissance in areas of high background conductivity.

MovidgLoop
Same as Moving Coil method, but with a larger !ransmit loop (100 to 300 meters square). This method provides

deeper penetration in areas of high background conductivity, and works best fnr near-vertical conductors. This method
can be used in conjunction with the Moving In-loop survey for increased sensitivity to horizontal conductors.

Movidg In-Loop
A !ransmit loop of size 100 to 300 meters square is moved for each reading while the receiver remains at the

center ofthe loop. This method provides deep penetration in areas ofvery high background conductivity, and works best
for near-horizontal conductors. It can be used in conjunction with the Moving Loop survey.

Large In-Loop
A very large, stationary transmit loop (800m square or more) is used, and survey lines are run inside the loop.

This mode provides very deep penetration (700m or more) and couples best with shallow dip conductors (<45 deg.) under
the loop.

Deepem
A large, stationary !ransmit loop is used, and survey lines are run outside the loop. This mode provides very deep

penetration, and couples best with steeply dipping conductors (>45 deg.) outside the loop.

Borehole (Z Component only)
Isolated Borehole: A drill hole is surveyed by lowering a probe down a hole and surveying it with a number of

transmit loops laid out on surfuce. The data from multiple loops gives directional idformation on the conductors.
Multiple Boreholes: One large transmit loop is used to survey a number ofclosely spaced holes. The change in

anomaly from hole to hole provides directional information.
These methods have detected conductors to depths of2500m from surface and up to 200m from the hole.

3-D Borehole
Drill holes are surveyed with both the Z and the XY borehole probes. The X and Y components provide accurate

direction information using just one transmit loop.
Since the probe rotates as it moves down the hole a correction is required for the X-Y data. This is accomplished

in one of two ways. The standard approach is to use the measurement ofthe primary field from the 'PP' channel, apply
a "cleaning" algorithm to remove most of the secondary field contamination, and compare this to theoretical values. The
amount of probe rotation is then calculated, and the correction can be made. The second method involves the use ofan
optional orientation device for the X-Y probe which is produced in cooperation with IFG Corp. This attachment uses
dipmeters to calculate the probe rotation.

Underground Borehole
Underground drill holes can be surveyed in any of the above mentioned borehole methods with one or more

transmit loops on the surfuce. Near-horizontal holes can be surveyed using a push-rod system

Resistivity SOlUldidllS
By reading a large number of channels in the centre ofa transmit loop it is possible to preform a decay curve

analysis giving a best-fit layer earth model using programs such as ARRTI or TEMlX

ii
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EQUIPMENT

Transmit Loops
The PEM system can operate with practically any size oftransmit loop, from a multi-tum circular loop 13.7m in

diameter, to a I or 2 tum loop ofany shape up to I or 2 kilometers square using standard insulated copper wire of 10 or
12 gauge. The multi-tum loop is made in two sections with screw connectors. The 10 or 12 gauge loop wire comes on
spools in either 300m or 400m lengths.

Power Supply
The PEM system normally operates with an input voltage from 24v to 12Ov. The maximum current is 20 amps

in a single loop but the effective current can be increased by doubling the loop wire in series. For low power surveys a
20arnplhr 24v battery can be used. The power supply requires a motor generator and a voltage regulator to control and
filter the input voltage to the transmitter.

Specifications: PEM Motor Generator
·4.5 hp Wisconsin, (2 kw)
. belt drive to D.C. alternator
- cable output to regulator
- maximum output: 12Ov, 20amp (2 kw);
. fuse lype overload protection
-steel frame
- extemal gas tank
- unit weight: 33kg (2 kw); 52kg (4 kw)

Specifications: PEM Variable Voltage Regulator
- selectable voltage between 24v and 120v or 48v IlIld 240v
- 20amp maximum current
- fuse IlIld intemal circuit breaker protection

Transmitter
The transmitter controls the bi-polar on-off waveform and linear current shut-off ramp. The latest 2000w PEM

Transmitter has the following specifications:

Specifications: PEM Transmitter
- time bases: 1O.89ms, 21.79ms, 8.88ms, 16.66ms, 33.33ms, 10ms, 2Oms, 50ms 15Oms.
- ramp times: O.5rns, I.Oms, Urns
- operating voltage: 24v to 120v (2 kw); 48v to 240v (4 kw)
- output current: 5amp to 20arnp
- monitors for input voltage, output current, shut-off ramp, tx loop continuity, instrument temperature, and overload output
current

- automatic shut-off for open loop, high instrument temperature, IlIld overload
- fuse IlIld circuit breaker overload protection
- three sync modes: I) built-in radio IlIld antenna

2) cable syncoutpot Cordircct wire link to receiv... or remote radio
3) connectors for the crystal clock

Receiver
The receivers measure the rate of decay of the secondary field across several time channels. Three types of

receivers are available with the PEM system: Analog Rx, Datalogger Rx, and Digital Rx. The Analog Rx and Datalogger
Rx read eight fixed time channels while the Digital Rx, under software control, offers a variety ofchannel configurations.
The Digital Rx has been used in the field for contract surveys since 1997.

Specifi<ations: Digital PEM Receiver
- operating temperalure -40'C to 50'C
- unit weight 15kg; shipping weight 25.5kg
Hardware:
- 24v rechargeable gel cell bSlteJy supply
- two CMOS nticroprocessors (NSC800)
- alphanumeric keyboard

iii
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- 2 x 16 character cold weather display
- 16 x 40 character (256 x 128 pixels graphic) display
• 64k byte solid state memory storage
• cable, radio or crystal clock synchronization
- RS-232 serial 110
Sampling process features:
- 16 bit AID conversion
• digital recording ofdata in nano-teslalsec
• rejection of atmospheric noise samples hased on digital threshold detection
- automatic gain control to optimize receiver signal to noise ratio
Menu driven operating software systan offering the following functions:
- controls channel positions, channel widths, and number of channels using a basic slice of 4.511sec
• time bases: 10.89ms, 21.79ms, 8.88ms, l6.66ms, 33.33ms, IOms, 2Oms, 50ms and l50ms
- ramp time selectable in 4.5~sec steps
- sample stacking from 512 to 65536
- scrolling routines for viewing dala
- graphic display ofdecay cwve and profile with various plotting options
- routines for memory management
• control ofdata IraIlSmission
• provides information on inslrUmenl and operating status
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Sync Equipment
There are three modes of synchronization available; radio, cable, and crystal clock. The radio sync signal can be

transmitted through a booster antenna from either the PEM Transmitter intemal radio or through a Remote Radio.

Specifications: Sync Cable
- 2 conductor, 24awg, teflon coated
- approx. 900rn per aluminum spool with COnnectors

Specifications: Remote Radio
- operating frequency 27.l2mhz
- l2v recbargenble gel cell battery supply
- fuse protection
- sync wire link to transmitter
• coaxial link to booster antenna

Specifications: Booster Antenna
- 8m, 4 section alumiown mast
• guide rope support
• V. wave CB fiberglass antenna
- range up to 2km
- coaxial connection to transmitter or IeD10le radio

Specification: Crystal aocks
- heat stabilized crystals
- 24v rechargeable gel cell battery supply
- rx unit can be separate or housed in the receiver
• outlet for external supplementary battery supply

Surface PEM Receive Coil
The Surface PEM Receive Coil picks up the EM field to be measured by the receiver. The coil is mounted on a

tripod that can be positioned to take readings ofany component ofthe field.

Specifications: Surface PEM Receive Coil
• ferrite core antenna
• built-in preamplifier
- VLF filter
- 10khz bandwidth
- 23: I amplifier gain
• two 9v transistor battery supply
- tripod adjustable to all planes

Borehole PEM Z Component Probe
The Z component probe measures the axial component of the EM field. The Z component data is not affected

iv
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by probe rotation so no correction are required.

Specifications: Borehole PEM Z Component Probe
- ferri\e core
- built-in preamplifier
- dimensions: length - L6m; dia - 3.02cm (3.15cm for high pressure tested probes)
- iatema1 rechargeable Di-ad battery supply
- replaceable heat shrink tubing for abrasion protection
- pressure tested for depths 2800m

Borehole PEM XY Component Probe
The XY probe meaSures two orthogonal components of the EM field perpendicular to the axis of the hole.

Correction for probe rotation can be achieved by two methods. The standard approach is to use the measurement of the
primary field from the "PP" channel, apply a "cleaning" algorithm to remove most of the secondary field contamination,
and compare this to theoretical values. The amount of probe rotation is then calculated, and the correction can be made.
The second method involves the use ofan optional orientation device for the X-Y probe that uses dipmeters to calculate
the probe rotation.

Specifications: Borehole PEM XY Component Probe
- ferrite core
- built-in preamplifier
- dimensions: length - 2.01m; dia - 3.02cm
- internal rechargeable Di-cad battery supply
~ selection of X or Y coils by means of a switch box on surface or automatic switching with Digital receiver
- replaceable heat shrink tubing for abrasion protection
- pressure tested for depths to 2800m

Orientation Device
The orientation device is an optional attachment for the XY probe which measures the rotation ofthe probe using

two dipmeters.

Specifications: Orientation Device
- 2 axis tilt sensors
- sensitivity +/- OJ deg.
- operating range -89.5 to -10 deg.
- dimensions: length - 0.94m; dia - 28.5cm

Borehole Equipment
To lower the probe down a drill hole requires a cable and spool, winch assembly frame and cable counter.

Borehole surveys also require equipment to "dummy probe" the hole before doing the survey.

Specificatiollll: Borehole Cable
- two conductor shielded eable
- kevlar strengthened
-currently 1500m but will shortly have capability of surveying to depths of 300Orn.

Specifications: Slip Ring
- attacbes to side of borehole cable spool providing a connection to the receiver while allowing ttie spool to tum.
- VLF filter
- pure silver contacts

Specifications: Borehole COUDter
- attaches to the drill bole casing
- calibrated in metres

Specifications: Dummy Probe and Cable
- solid steel or steel pipe
. same dimensions as borehole probe
- shear pin connection to dummy cable

v
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Bor~hol~ P~ls~ EM S~r~~y

Hole Coordinates (X,Y,Z) or (Azimuth,Dip,Length)
1. 2040m. 2155m, Om 2. 270deg, 60deg. 200m

Channel Times (usee)
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21 2187 2646 2416 22 2646 3195 2920 23 3195 3861 3528
24 3861 4666 4264 25 4666 5634 5150 26 5634 6808 6221
27 6808 8221 7514 28 8221 9936 9078 29 9936 12000 10968
30 12000 14490 13245 31 14490 17510 16000 32 17510 21150 19330
33 21150 25550 23350 34 25550 30870 28210 35 30870 37290 34080
36 372~0 45040 41165
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1. 1720m, 1975m, Om
3. 1960m, 2325m, Om

+
Digital #105
Brett Rankin

MF-ll
#1
MF11Z1. PEM
30
Metric
6500 sq m

Hole
Tx Loop
File name
# Readings:
Stn Units
Coil Area
Polar! ty
Receiver
Operator

2. 1960m, 1975m. Om
4. 1720m, 2325m, Om

Allegiance Minin~ NL
Melba Flats
Dec 14, 1999
50.00 ms
1.00 ms
36
Cable
350m X 240m
17 Amps

Client
Grid
Date
Time Base
Ramp Time
# Channels:
Sync Type
Loop Size :
Current

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
•



Z COMPONENT dBz/dt nanoTesla/sec - 36 of 36 channels and PP
1:1000

OUTER-RIM EXPLORATION SERVICES
Bor~hol~ P~ls~ EM S~r~~y

I
I
I
I
I
I

Client
Grid
Date

Allegiance Minin~ NL
Melba Flats
Dec 14. 1999

Hole
Tx Loop
File name

MF-l1
III
MFllZl. PEM

I
I
I
I
I
I
I
I
I
II
I
I
I
I
•

10

11

2

14

1 10

16 11

~

15 10

11

12

13

"

10 P

16 11

17 12

5cm -\\-



Z COMPONENT dBz/dt nanoTesla/sec - 20 of 36 channels and PP
1:1000 Unit Scale: 1em = 3000 nTis

0-" 01 n r)
() ;) "ji ,L-

OUTER-RIM EXPLORATION SERVICES
Borehole P~lse EM S~r~ey

+240.130.+180.138

MF-lJ
#1
MFllZl. PEM

+12121813

Hole
Tx Loop
File name

+60130

5cm

Allegiance Minin~ NL
Melba Flats
Dec 14, 1999

Client
Grid
Date

-24000

10m

20m

~-::;0m

35m

40m

45m

50m

SSm

60m

m

70m

75m

80m

85m

90m

95m

100m

105m

110m

I 115m

f 120m

125m

l';0m

140m

150m

160m

170m

180m

190m

198m

Scale:

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
•



Z COMPONENT dBz/dt nanoTesla/sec - 11 of 36 channels
1:1(100 Unit Scale: lcm = 200 nTis

G331
OLITER-RIM EXPI_O.RATION SERVTCES

H~r~h~l~ P~ls~ EM S~r~~y

Allegiance Mining NL
Melba Flats
Dec 14. Ig~J9

00
,...." '<--'

+1 r:,~:II,'1
_L_-------L.-_

MF- J 1

III
MFl1ZI.PIOM

+::::uu

Hole
Tx Loop
File name

--4ULJ-c:~JI,,1

Client
Grid
Date

Scale:

I
I
I

I
I
I

14(3r,-,

3'1'

~-=-=--~;=2~~~~~;
---~--.;~~':.:.\

J :r;;rp

Scm

1',rjm

130m

~~' ~II;

.-,':,rr,

,10m

" :::511,

t 1:~8rrl

l r~""'TI

I
I
I
I
I
I
I
I
I
I
I
I
I
I
•



OUTER-RIM EXPLORATION SERVICES
Boreho1e P~1se EM S~r~ey

+48+30

MF-lJ
#1
MFllZl.PEM

+20

Hole
Tx Loop
File name

+10

5cm

-10-20

Allegiance Mining NL
Melba Flats
Dec 14. 1999

-30

Z COMPONENT dBzjdt nanoTeslajsec - 7 of 36 channels
1:1000 Unit Scale: lcm = 5 nTis

Client
Grid
Date

Scale:

-40

10m

20m

30m

J5m

40m

45m

50m

SSm

60m

65m

70m

75m

~ 88m

85m

9Bm

9:Jm

iOl2!m

105m

110m

115m

120m

125m

130m

140m

150m

160m

170m

180m

190m

jq8m

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
•



OUTER-RIM EXPLORATION SERVICES
B~reh~le P~lse EM S~r~ey

MF-ll
#1
MFllXYl. PEM

Hole
Tx Loop
File name

11

12

8 13

14

10

6 11

2

13

14 Scm -,

Allegiance Minin~ NL
Melba Flats
Dec 14, 1999

Data Corrected for Probe Rotation using Orientation Tool #8
X COMPONENT dBx/dt nanoTesla/sec - 36 of 36 channels and PP

1:1000

Client
Grid
Date

I
I
I
I Scale:

-H~5

I 10m

I
20m

30m

'. 35m

40m

45m

I 53m

S~m

68m

I 65m

70m

75m

I e0m

85m

I
90m

100m

I 110m

I 120m

130m

I 140m

• 153m

160m

I 170m

I 180m

I
196m

t98m

I
I

•



OUTER-RIM EXPLORATION SERVICES
Borehole P~lse EM S~r~ey

nTis
+1600121

U8
PP
2000

+12012113

MF-ll
/#1
MF11XY1 . PEM

+8000

Hole
Tx Loop
File name

5cm

Probe Rotation using Orientation Tool
nanoTeslajsec - 20 of 36 channels and

Unit Scale: 1em =

\4

-Sl300

Allegiance Mini~ NL
Melba Flats
Dec 14. 1999

p

-121300

Data Corrected for
X COMPONENT dBxjdt

1:1000

Client
Grid
Date

-16000

160m

150m

100m

190m

170m

198m

120m

180m

130m

140m

110m

10m

20m

45m

80m

S5m

J0rn

35m

40m

50m

55m

60m

r70m

~ 75m
I

Scale:

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
•



OUTER-RIM EXPLORATION SERVICES
Bor~hol~ P~ls~ EM S~r~~y

+1200+9013

MF-lJ
III
MFllXY1.PEM

+600

Hole
Tx Loop
File name

5cm

for Probe Rotation using Orientation Tool 118
dBxjdt nanoTeslajsec - 11 of 36 channels

Unit Scale: 1em = 150 nTjs

-600

Allegiance Minin~ NL
Melba Flats
Dec 14, 1999

Data Corrected
X COMPONENT

1:1000

Client
Grid
Date

Scale:

-12013 -91313

10m

213m

30rrl

35m

-i0m

45m

50m

55m

60m

65m

70m

75m

80m

85m

90m

100m

110m

~20m

f 130m

1:l-0m

150m

160m

170m

180m

190m

198m

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
II

•



OUTER-RIM EXPLORATION SERVICES
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Data Corrected for Probe Rotation using Orientation Tool #8
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Data Corrected for Probe Rotation using Orientation Tool #8
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OUTER-RIM EXPLORATION SERVICES
Borehole P~lse EM S~r~ey

Hole Coordinates (X,Y,Z) or (Azimuth,Dip,Length)
1. 2040m, 2155m, Om 2. 270deg, 60deg, 200m

Channel Times (usee)
Ch Start End Center Ch Start End Center Ch Start End Center
PP -198 -99 -149 1 50 58 54 2 58 72 65

3 72 86 79 4 86 104 94 5 104 126 115
6 126 153 140 7 153 185 169 8 185 225 205
9 225 270 248 10 270 328 299 11 328 396 362

12 396 482 439 13 482 580 531 14 580 702 641
15 702 850 776 16 850 1026 938 17 1026 1242 1134
18 1242 1498 1370 19 1498 1813 1656 20 1813 2187 2000
21 2187 2646 2416 22 2646 3195 2920 23 3195 3861 3528
24 3861 4666 4264 25 4666 5634 5150 26 5634 6808 6221
27 6808 8221 7514 28 8221 9936 9078 29 9936 12000 10968
30 12000 14490 13245 31 14490 17510 16000 32 17510 21150 19330
33 21150 25550 23350 34 25550 30870 28210 35 30870 37290 34080
36 37290 45040 41165
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Z COMPONENT dBz/dt nanoTesla/sec - 11 of 36 channels
1:1000 Unit Scale: lcm = 5 nTis
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Data Corrected for Probe Rotation using Orientation Tool #8
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Nickel reward prospect, Melba Flats, Tasmania
Report on geophysical surveys

SUMMARY

A variety of geophysical surveys have been carried out over the Nickel Reward prospect on the
Melba Flats Exploration Licence ofAllegiance Mining in Western Tasmania.

The intention ofthese surveys was to define the strike and dip extensions ofhigh grade nickel
mineralisation previously intersected in 2 closely spaced drill holes.

The geophysical surveys included fixed loop surface and downhole TEM, surrnce and
downhole Applied Potential, Gradient IPlResistivity, Downhole IPlResistivity and
Magnetometric Resistivity (MMR).

The TEM surveys were organised by Flagstaff GeoConsultants and run by Outer Rim
Geophysics, whilst the other surveys were organised by Allegiance Mining and run by Scintrex.
The surface TEM surveys were completed in February 2000, whilst the remainder were carried
out in November and December 1999.

All the surveys were carried out using local grid coordinates, which were subsequently warped
to AMG coordinates (AGD84, Zone 55). Plans are plotted at 1:20,000.
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Nickel reward prospect, Melba Flats, Tasmania
Repon on geophysical surveys

FIGURES

1. Gradient IPlResistivity Survey: Chargeability

2. Gradient IPlResistivity Survey: Resistivity

3. Downhole IPlResistivity: MF II

4. Downhole IPlResistivity: MFI2

5. Applied Potential Survey:

6. Applied Potential Profiles, Line 2150N

7. MMR Survey

8. MMR Profiles, Line 2150N

9. TEM Survey, East Loop voltage plans

10. TEM Survey, West Loop voltage plans

II. Downhole TEM, MFll, Axial Component

12. Downhole TEM, MF12, Axial Component

13. Downhole TEM Model Profiles

14. Diagrammetric Section on line 2150N
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DOWNHOLE IPIRESISTIVITY

The downhole logs indicate that the weakly conductive weathered zone can be expected to give
a weak TEM response at early channels.

SlITVeys were run down drillholes MFll and MFI2 to 160 and 140metres respectively. A 2m
pole-dipole array was used with a 5m station interval downhole. The profiles are attached. The
plotting point is the midpoint between the current electrode and the midpoint between the
potential electrodes.

633181

As would be expected the disseminated sulphides in MFI2 at 71m are clearly indicated as a
strong chargeability peak with no associated low resistivity (Fig 4). Depth of weathering
appears to be about 35m depth below which high resistivities are present «>2000 ohm-m). The
weathered zone is also weakly chargeable possibly due to clays weathered from the gabbro.

The nickel mineralisation (pentlandite) in MFII at 53 metres depth (Fig 3) is shown as a strong
positive/negative chargeability response, with an associated very low resistivity «I ohm-m)
appropriate to massive sulphides. Resistivities through the top 40 metres (weathered layer?) are
between 70 and 1500 ohm-ill, below which bedrock is very resistive (between 2000 and 4000
ohm-m).

Nickel reward prospect, Melba flat£, Tasmania
Report on geophysical surveys

Plans showing the chargeability and resistivity results are attached. The chargeability image (Fig
I) indicates an iso lated anomaly at the Nickel Reward prospect (where the 2 drill holes are
shown in red). This is coincident with a moderately low resistivity response (Fig 2), indicating
the presence of semi-massive connected sulphides with a very restricted strike extent (about
35m). Dip (or plunge) of this essentially pipe-like body appears to be near vertical judging from
the symmetry of the anomaly.

Thirteen lines, 25 metres apart, were slITVeyed with a potential electrode spacing of25m. The
current electrodes were on line 2150N at 2600E and 1500E. The time-domain transmitter pulse
was 2secs and 14 chargeability windows were measured as well as apparent resistivity. The
chargeability slice of400 to 1000rnsecs was gridded at a 5m cell size and then imaged.

GRADIENT IPIRESISTIVITY

GEOPHYSICAL SURVEYS

100 metres to the east of the drillhole collars a strong chargeable conductor is evident striking
NNE. This may contain sulphides although the long strike extent suggests that it is more likely
to be a graphitic horizon. It is not evident on the Questem airborne EM slITVey flown by eRA
but this may be due to excessive flying height. (A very extensive non-magnetic conductor was
detected by the Questem slITVey about 500m east of the collars.)

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

•



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

•

Nickel reward prospect, Melba Flats, Tasmania
Report on geophysical surveys

APPLIED POTENTIAL

Current electrodes were placed in drillhole MF II at 5l.5m depth and on the surface at
2150N/1300E and 2150N/2600E. 13 lines on the surface were surveyed as well as drillholes
MFII and MF12.

The surface survey (Fig 5) shows a response consistent with that from the IP survey, ie a
response from a pipe-like conductor with a vertical dip/plunge, subcropping just north of the
holes at 1985E/2160N (366320mE/5365800mN).

The profile on 2150N (Fig 6) suggests a possible plunge of the conductor towards the west
judging from the gradients ofthe profile (shallower on the west side). However the complete
section including the downhole responses can be interpreted to indicate 2 small conductors, one
primarily west ofMF11 at about 50m depth and the other between the 2 holes somewhat
deeper.

MAGNETOMETRIC RESISTIVITY (MMR)

5 lines were measured using transmitter wire with electrodes oriented along strike at
I975E/2000N and 1975E/2300N. The MMR data were gridded and imaged as shown on the
attached plan (Fig 7). Results are similar to the IP and Applied Potential data and show a
confined conductor subcropping immediately north of the drillholes. The profile of the various
survey parameters along line 2150N, across the mineralisation, is shown on Fig 8.

SURFACE TEM

Two transmitter loops each of dimensions 240m east by 350m north were used to energise the
known mineralisation from opposite directions. A Crone receiver was used to measure the
secondary EM field down to 41 microseconds after cessation of the primary EM field.

Line spacing was 25 metres and station spacing was 25 metres. The vertical (Z) component
was measured using a small receiver coil.

The data have been analysed using EMVision software and gridded and imaged in Geosoft.
These images (Fig 9, 10) are attached as composite plans showing the responses from both
loops at 4 channel times (after Fraser filtering of the profiles to convert the crossovers to
peaks). The early channels (10 and 15) respond more to shallower conductors and late channels
(20 and 25) to deeper conductors.

The channell 0 image on each plan shows considerable response from the weathered layer and
from the primary field at the edge of the transmitter loop. Also evident, especially on the east
loop data, is the effect of the underground telephone line that crosses the grid in a SW-NE
orientation north of the drillholes. This line has adversely effected much of the surface TEM
data although the west loop data are of better quality due to a special effort to increase the
signal to noise ratio by increasing the signal stacking (this loop was surveyed after the east
loop).
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Nickel reward prospect, Melba Flats" Tasmania
Report on geophysical surveys

As the channel times increase, the response from the bedrock conductor becomes more isolated
due to migration of the secondary currents into the conductor, with the strongest response just
south of the holes at 1960E/2125N (66280mE/5365770mN). The peak responses are slightly
displaced for the two loops with that from the west loop being slightly to the south ofthat from
the east loop. This will be a function of different coupling between the loops and the conductor.

The amplitude from the west loop is half that from the east loop indicating that a fairly steep
dip to the east is likely. This is steeper than that indicated from the drillholes suggesting that the
mineralisation may not be stratabound and could cross-cut stratigraphy at a high angle.

The TEM profiles on line 2150N for both loops are shown on Fig lOa. A conductor is indicated
at 1970E (+- 25m) where there is a vertical (Z) component crossover. This is coincident with
the peak chargeability IP and applied potential responses, and is the point at which the nickel
mineralisation is closest to surface.

DOWNHOLE TEM

Holes MFII and MFI2 were surveyed using the same 2 transmitter loops as for the surface
TEM surveys. The reading interval downhole was 10 metres, or 5 metres through any
anomalous response. A 3-component probe was used to measure 3 orthogonal components
(axial-uphole, above-hole, and along strike)

The nickel mineralisation intersected in hole MFll at 55 metres is evident on ail components as
a very strong response with a time-constant ofabout 3.37rnsecs, appropriate to a small lens of
massive sulphide. An ofihole conductor is also evident beneath the hole at about 85metres
depth extending to the south. These responses are illustrated on Fig II, which shows the axial
component responses for each of the 2 transmitter loops.

A conductor can be seen on the profiles from hole MFl2 at 65 metres where it is occurs above
the hole (Fig 12). This conductor is thus present between the 2 holes and appears to be
separate from the lens intersected in MFII. It has a short dip extent of about 25 metres and
extends along strike primarily to the south.

Also evident from the survey in hole MFI2 is an ofihole conductor near the end ofthe hole
about 140m downhole. Unfortunately the hole does not extend fur enough to fully cover the
anomalous response so it cannot be accurately modelled. However it appears to be primarily
along strike at this depth rather than above or below the hole.

These conductors have been numerically modelled and the results are shown on Fig 13. On the
left of this figure are the 3 components (Axial at the top, along-strike in the middle, and above­
hole at the bottom). The black profiles are the observed data, and the red profiles are the
calculated responses from the 3 conductors shown in section (top right) and plan (bottom
right). The comparisons between the observed and modelled profiles are reasonable considering
that there appear to be multiple conductors.

6



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
~.

Nickel reward prospect, Melba Flats. Tasmania
Report on geophysical surveys

CONCLUSIONS

The mineralisation at Nickel Reward appears to be composed of stacked massive sulphide
lenses of small dimensions. The lenses probably dip steeply to the east, possibly slightly
discordant with the bedding, having a horizontal (along strike) extent ofno more than 50
metres, and downdip extent of20-30 metres. A diagrammatic section is attached (Fig 14)

Further drilling should be on section 2125N, which is 25metres south of the section already
drilled. The recommended hole on this section would have a depth ofabout 170 metres and be
collared at 2025E with a dip of 75deg and azimuth of72deg TN (along grid line).

7
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