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Airborne EM, VLF~EM and magnetometer Treelined Lake 62651

Clarin Holdar(s) Prospector’s Licence No,

Champion Bear Resources Ltd. 21a|?151f;(>m___ . ”l.T_5146”

Address

3805 - 7A Street S.W,.; Calgary, A]ber;a; T2T 2Y8

Survay Comparny
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v

%y, 6T Eurveylst

Total Mites of line Cut

1612

! |Date of Survey (from & to}
Dighem Surveys & Processing Inc.

, 305189 | do B389
Narue and Address of Author {of Geo Technical repaort}
Ruth Prichard, Mississauga, Ontar)o)lag Motheson étdd 1“ LLl.Z ]X]

Credits Requestad per £ach Claim in Columns at right Mining Claims Traversed {List in numerical sequcnce)
Special Provisiens . Days per Mining Claim E xpend. Mining Claim Expend
G h -al Y8 . e e pe . . L . P .
sophysica Claim Prefix { Number Days Cr, Profix I Number Days Cr,
For first survey: . ) - [
- E{pctromagnatic X 1085257
Enter 40 days. (This I B B __R 4 CE ‘ v E w
includles line cutting} - Magnetometer e
| 1085258 R e R
For each additional survey: - Radiometric . i 1085259 , "‘ M Y 2 & “ !‘
using the same gric: o : . R ’ T
- lhc' R
Ente: 20 days (for each) i . o 1085260 '0“ o
Geologica! L 1085261 MlN‘N i‘A/s
Geoochenical _ 1 085262 o
[Fian Days - o o \
! Goophysical Dg;’aﬁ,?‘o’ A ‘ 1 085263 8 \
Complete reverse side . ; . “ '
and enter total({s} here :  Electromagnetic ‘ 1 0852 64 Lo S \ ]
- Magnetometer ' 1085265 . L
- Radiomutric o » 1085266 l Q,
! - Other 1085267 4 m %‘\_
Geological S ! 1085268 | } '3
Geocharnical S | 085269 ‘ ‘ \
Aarnorne Cracdits Lays per » i
Claim i 1085270 !
00 L . &
Note: Special provisions E lectromagnetic :‘,'f_é. ‘ I. 1085271 \ .
credits do not apply 20 o e N 1\
] .,
to Aithorne Surveys, | Magnetometer L i 1085272 \ /
l'._) iC . AO I 1085273
apendiures {excludes power stripping) ! 1085274
iype of Work Performed : ! P '3|
11085275 ‘
Porfarmed on Claim(s) ‘
' — 1
Catuulation of Expenditure Days Credits ) . . l
Total .
Jotal [ xpendiitures Days Credits !

i .
| $ <+ 11 = Total number of mining

5
claims coverod by this
instructions - ,._.._.— W - \ 19
instruction
Total Days Crechts may bo apportioned at the claim holder’s " U_'Nﬂl !:, Nlc)r:,!\
choice. Enter number of days credits por claim selecied "ch $ MLN\T G D T
i calumng at right, Tota! DaysAr.[Date Recorde T{\j(l I. P ') :
Recorded 7 'u) '-- g i i
Date Recorried Hol ent {Signature) - d paBrynch Loréd Ty F(-
. | M | e R0 19
April 24th/9Q .
Cettification Verifying Report of Work L 3840
{ heretry certify that | have a personal and intimate knowledge of the facts set forth in the Report of | ke Mdﬁéﬁsf ﬁavmg performed the work

ar witnessed same during and/or after its completion and the annexed report is true, A

Name ana Postal Address of Person Certifying

1,.C. Chastkoj; 791 Elmhurst Rd.; Winnipeg, Manitoba; R3R 0OV3

" [Date Certified Certified by Jghature)
April 24/90 M e




Ontario
Ministry of
Northern Development
and Mines Mining Lands Section

880 Bay Street, 3rd Floor
Ministére du Toronto, Ontario
Développement du Nord M3S 128
6l des Mines Telephone: (416) 965-4888
Jure 20, 1990 Our File: 2.12780

Report of Work: W9001.204

Mining Recorder

Ministry of Northern Development & Mines
808 Robertson Street

P. O. Box 5200

KENORA, ONTARIO

PON 3X9

Dear Madam/Sir:

Re: Airborne Geophysical (Electromagnetic and Magnetometer) Survey
subnmitted on Mining Claims: K 1085257 et al in Treelined lLake Area.

Please disregard the Notice of Intent dated June 07, 1990. The credits
have been approved as recorded on Report of Work W9001.204, because of
additional information submitted by Mr. Chastko on June 14, 1990.

Please inform the recorded holder of these mining claims and so indicate
on your records.

Yours siﬁely,
‘%z e

W. R. Cowan
Provincial Manager, Mining lLands Section
Mines & Minerals Division

LJSszm

Enclosure

Kls , .

cct Resident Geologist Mr. W, D. Tieman
KENORA, ONTARIO Mining & Lands Commissioner

Toronto, Ontario

Independent Exploration Services Ltd Dighem Surveys & Processing Inc.
Attention: L. C. Chastko MISSISSAUGA, ONTARIO

WINNIPEG, MANITOBA

Champion Bear Resources [Ltd
CALGARY, AILBERTA



INDEPENDENT EXPLORATION SERVICES LTD.

P.O. Box 7, Postal Station A; Winnipeg, Manitoba R3K 129
Phone (204) 837-7641 889-0751 or 889-1563

CCLIVED
W 201

June 14, 1990 PG LANDS SECTION

Ministry of Northern Development & Mines
Mining Lands Section

3rd Flooxr, 880 Bay Street

Toronto, Ontario

M58 178

Attention: Mr. Larxy J. Stoliker

Re: Airborne Assessment Work
Your File 2.12780

Dear Mr. Stoliker,

1 have calculated the line kms flown over claims 1085257 to
1085275 incl. to be 15.9 km which is more than the 15 km
that you have expanded.

Would you be so kind as to reconsider the assessment days
credit per claim on the above mentioned claims.

Yours truly,

L0 Yee — .

L..C. Chastko, P.Eng.
President

LCC/sc

¢ C1LAIM STAKING ¢ LINE CUTTING ¢ ASSESSMENT WORK
¢ PROGRAM MANAGEMENT ¢ GEOLOGICAL MAPPING ¢ SURVEYING & GEOPHYSICS



ntario AenoED
Ministry of
Northern Development
and Mines
Mining tands Section
Ministére du 880 Bay Street3 3rd Floor
Développement du Nord Toronto, Ontario
et des Mines M5S 128
Telephone: (416) 965-4888
Aprii 19, 1990 Your File: W8901-200

Qur File: 2.12780

Mining Recorder

Ministry of Northern Development and Mines
808 Robertson Street

P.0. Box 5200

Kenora, Ontario

PN 3X9

Dear Sir:

Re : Notice of Inteni dated February 15, 1990 for Geophysical,
(Electromagnetic & Magnetometer) Survey submitted on Mining
Claims: K 1023503 et al in Treelined Lake, Paterson Lake and
Stop Lake.

The assessment work credits, as listed with the above-mentioned Notice
of Intent have been approved as of the above date. Please note that on
the original approval, mining claims K 1085236 to 240 inclusive were not
included.

Please inform the recorded holder of these mining claims and so indicate
on your records.

Yours sincerely,

52’1gigiﬁku~ﬂt—-~\

W.R. Cowan
Provincial Manager, Mining Lands

j?nes & Minerals Division

&5

LS:pt

Enclosure

c¢c: Mr., G.H. Ferguson Resident Geologist
Mining and Lands Commissioner Kenora, Ontario

Toronto, Ontario

Champion Bear Resources Ltd.
Calgary, Alberta

L.C. Chastko
Winnipeg, Manitoba
| - - |




Ministry of Technical Assessment Fiig ™ T T T

tdorthern Development Work Credi
orl Credits . 12780

and Mines
Deta Minlng Mecorders fieport of
r Work?d . cport of
Feb 2, 1990 W8901. 200 ]

Hecorded 14otder

Champion Bear Resources Lid.

Township G¢ Ares

Treelined lake, Paterson lake and Siop lLake

Type of suevey and number of . .
Asgsessment days credit pac claim Mining Clalaxs Assessed
Geophysical
Etectromaganetic 20 days See attached list
Magnetometec 20 days
Radiometric days .
|
{nduced polacization days : i
Other V[— F 20 days ‘

Section 77 (19) Sce “Mining Claims Assessed”™ columa

Geologicat days
Geochemical days
tian cays L] Airborae @ ;
Special provision ] Ground { ) 1

& Credits have beean reduced because of partial
covecage of claims.

[:] Credits have been reduced because of carrections
1¢ work dates and figueces of spplicant,

Special credits under section 77 {16} for the following mining claims

No credits have been allowed for the following mining claims -

B not sutliciently covered by the turvey (O insutticient technice! data fited

K
1085250 to 252 incl.

No work credits allowed for resistivity since data is derived fron a sensor for
which credit is already being requested.

The Miaing Recordes may reduce the abowve Credits if necessary in order that the total number of eppraved stsessoent days (ecorded on each claim does 0ot
exceed the maximum allowed as foliows: Geophysicat « 80; Geologocal - 40; Geochomical - 40; Section 77(19) - 60,

828 (B85/12)
SRR e eee———— e e e e e




L DOGUMENT No.
S W8g901- 2o,
" /
File:‘ ASSESS. AUG10.89 File: ASBESS. AUG10.89 Fage 1
Report: AIRBORNE.SURVEY Report: AIRBORNE, SURVEY Aug 10/8%
CLAIM NO EXFEND. DAYS CR. CLAIM NO EXFEND.DAYS CE.
1023503 80 days 1058460 80 days
1023604 80 days 1058461 BO days
1023505 80 days 1058465 80 days
1023506 80O days 105843 80 days
1023507 80 days 1058464 80 days
1023508 80 days 1058465 80 days
1023509 80 days 1058466 80 days
1023510 80 days 1058467 8O days
1023511 80 days 1058468 80 days
1023512 80 days 1058469 80 days
1023513 BO days 1058470 B0 days
1023514 80O days 1088471 BO days
1023515 80 days 1058472 80 days
10?3516 80 days 1058473 80 days
Q23517 80 days 1058474 BO days
luq842 80 days 1058475 80 days
1058426 80 days 1058476 80 days
1058427 80O days 1058477 80 days
1058428 80 days 1058478 B0 days
1058429 80 days 1058479 80 days
1058430 80 days 1058480 B0 days
1058431 80 days 1058481 B0 days
058432 80 days 1058482 B0 days
1058433 BO days 1058483 80 days
1058434 80 days 1058484 BO days
1058435 80 days 1058485 80 days
1058436 80 days 1058486 B0 days
1058437 B0 days 1058487 80 days
1058438 80 days 1058488 80 days
1058439 80 days 1058489 80 days
1058440 B0 days 1058430 BO days
1058441 BO days 1058491 80 days
1058442 80 days 1058432 80 days
1058443 BO days 1058493 80 days
1058444 80 days 1058494 80 days
1058445 80 days 1058495 80 days
1058446 B8O days 1058496 B days
1058447 B0 days 1058497 80 days
1058448 BO days 1058438 80 days
1058449 BO days 1058518 80 days
1058450 80 days 1058519 80 days
1058451 BO days 1058520 B8O days
1058452 80 days 1058521 BO days
1058453 BO days 1058522 80 days
1058454 80 days 1058323 B0 days
1058455 BO days 1058524 80 days
1058456 B0 days IOJBF“S BO days l(ﬂjmcgip\
1058457 80 days 8578 80 days IhG OV
1058458 BO days 1058579 80 days ﬁ ECEIVIE @
1058459 B0 days 1058580 BO days
¢ g AUG 111989
PM
[789101112123456
4




SR DOCUMENT No.
L W8901+ 200

File: ASSESS. AlS10.89 File: ASSESS. AUG10,89 Page 2
Fepart: AIRBORNE.SURVEY Feport: AIRBORNE.SURVEY Aug 10/89
CLAIM NO EXFEND.DAYS CR. CLAIM NO EXFEND.DAYS CR. )
1058581 BL days 1058631 80 days

1058G8Bx 80 days 1058632 80 days

1058583 80 days 1058633 80 days

1058584 BO days 1058634 BO days

1058585 BO days 1058635 80 days

1058586 80 days 1058626 BO days

1058587 BD days 1058637 B0 days

1058588 BO days , 1058638 BO days

1058589 80 days 1058633 80 days
10585930 BO days 1058640 80 days

1058591 80 days 10849330 80 days

1058592 80 days 1084931 BO days

1058593 80 days 1084532 80 days

1058594 BO days 1084933 BO days

1058595 80 days 1084534 80 days

1058596 BO days 1084935 BO days

1058537 80 days 1084936 80 days

1058598 B0 days 1084937 B8O days

10585933 80 days 10843328 80 days

1058600 80 days 1084939 80 days

1058601 80 days 1084940 80 days

1058602 80 days 1084941 B0 days

1058603 80 days 1084942 80 days

1058604 BO days 1084943 80 days

1058605 80 days © 1084944 80 days

1058€06 80 days : 1084945 80 days

1058607 80 days 1084346 80 days

1058608 BO days 1084947 80 days

10586093 80 days 1084948 80 days

10SBE10 BO days ' 1084343 B0 days

1058611 80 days 1084350 80 days

1058612 80 days 1084978 80 days

1058613 80 days 1084979 80 days

1058614 B0 days 1085073 B0 days

1058615 80 days 1085074 80 days

1058616 80 days 10B5086 BO days

1058617 80 days 1085087 80 days

1058618 BO days 1085089 BO days

10586193 80 days 1085030 80 days

1058620 BO days 1085091 80 days

1058621 80 days 1085117 BO days

1058627 80 days 1085118 80 days

1058623 80 days 1085113 B0 days

1058624 BO days 1085120 B0 days

1058625 80O days 1085121 80 days

1058626 80 days ' 1085122 80 days

1058627 80 days 108..12” BO days KEINOBA
1058628 80 days 108512 BOQ days ‘R} EG f’U\/E.
1058629 BO days 1085125 BO days [:)
1058620 80 days 108u!26 80 days AUG 1 1 1989

AM
7891011121)3456

|



R DOCUMENT No.
4 i WB901 ® zm

File: ASSESS. AUG10.89 File: ASSESS. AUG10.89 Page 3

Report: AIRBORENE.SURVEY Report: AIRRORNE.SURVEY Aug 10/8%

CLAIM NO EXFEND.DAYS CR. CLAIM NO EXPEND.DAYS CK.

1085127 BO days 385534 B0 days

1085128 BO days HOB533E 80 days

1085129 B days 1085066 80 days

1085130 BO days mYel et 80 days

1085131 80 days 108533 BO days

1085132 BO days 1088335 80 days

10895133 80 days 10R5S240. BO days

1085134 BO days +-88604+1- 80 days

1085135 80 days HIEEO 80 days

1085136 80 days 10RS2da- B0 days

108523 80 days 12385t 80 days

1085237 80 days atelAn L= 80 days

1085238 80 days 1085346 B0 days

1085239 BO days +H85347F 80 days

1085240 80 days 1085348 80 days

1085241 80 days 1086349 BO days

1085242 B0 days 108353230 80 days

1085243 B8O days Be 80 days

1085244 80 days ot 80 days

1085245 80 days 1OBB253 80 days

1085246 BO days 1085358 B8O days

1085247 80 days 1085359 . 80 days

1085248 B0 days 1085360 80 days

1085£49 80O days 1085361 80 days

O PO G et B 1085362 BO days

B R —— %7 1085363 BO days

A OEE AR R s (P et 1085364 B0 .days

1085276 80 days 1085365 BO days

1085277 80 days 1085266 80 days

1085278 80 days 1085367 80 days

10835279 80 days 1085368 80 days

1085280 80 days 1085369 BO days

1085281 8O days 10835370 80 days

1085282 80 days 1085371 BO days

1085288& BO days 10835372 80 days

1085284 B0 days 1085373 80 days

1085285 80 days 1085374 80.days

1085286 80 days 1088375 80 days

1085287 80 days 1085376 80 days

1085288 80 days 1085377 80 days

1085289 80 days 1085378 B® days

1085290 80 days 1085379 BO days

10852931 BO days 1085280 80 days

1085232 80 days 1085281 B0 days

1085293 80 days 10853282 80 days

1085294 B8O days 1085383 BO days Kﬁﬁ“gﬁﬁf\

1085295 80 days 1085384 80 days |— E (\;"‘:}“.;;; s

585334 80 days 1085385 B0 days IB 2 ﬂ-i[]\‘/ (e

HO8e33%- 8O days 1085386 80 days

1085333 BO days 1085287 80 days AUG 111989 ‘

4
789101112123456
4




DOCUMENT No.

‘ W8901. zow

File: ™ ASSESS.AUG10.89 File:  ASBESS.AUG10.89 Page 4

Report: AIRBORNE.SURVEY Report: AIRBORNE.SURVEY Aug 10/89

CLAIM NO EXFEND. DAYS CR. CLAIM NO EXFEND.DAYS CR.

1085288 80 days +O8G405 80 days

10853289 80 days 1686404 B0 days

1083330 80 days 1686165 80 days

1085331 80 days 186406 B0 days

1088559 B0 days +OB64+0¥ 80 days

1085394 B0 days 16986+08 B0 days

1085395 80 days 1086103 80 days

1085396 80 days 1086110 BO days

1085337 80 days 1086114 80 days

10853298 80 days 16861 B0 days

10853933 80 days 1086++3~ B8O days

1085400 BO days 10861134 80 days

1085401 80 days Logaiis B0 days

108540z B0 days 1086116 80 days

1085403 80 days 10864171 80 days

1085404 BO days 1+O86HE- 80 days

1085405 80 days 1686445 80 days

1085406 B0 days 1086120 B0 days

1085407 80 days 106121 80 days

1085408 B days 1086122 80 days

1085409 80 days 1086123 80 days

1085410 80 days 1086124 B0 days

1085411 80 days 10862 B0 days

1085412 80 days . 1086126 B8O days

1085413 80 days 1086124 80 days

1085414 BO days 1686128 80 days

1085415 80 days +O864+25 80 days

1085416 BO days . 16686430 80 days

1085417 80 days 4086+31 80 days

1085418 80 days - 1686132 80 days

10854193 80 days 186188 BO days

1085420 . BO days +0861+34 80 days

1085421 80 days 1086495~ 80 days

1085422 80 days +086436 80 days

1088423 B0 days 186437 80 days

+oB86088 80 days 1686438 80 days

1086083 B0 days 1086439 80 days

1+0B60SO 80 days 1086140 80 days

1086031t 80 days 1086441 80 days

10B609- 80 days 1686142 80 days

10860932 80 days 1+OBe 142 80 days

1086694 B0 days 1686144 80 days

1DBEOIG 80 days 1086145 80 days

1086096 B0 days 10863146 80 days

1086037 80 days 1086447 B0 days

1086098 80 days 1086148 80 days KENOSA E

1 OBEO9S 80 days +H386449 80 days ) EC/[ Uv' =

+OB6+60 BO days 10861506 B0 days

1086401 BO days 10861851 80 days

108610 B0 days +-6864+52- 80 days Y AUG 1 1 1989
789101112123456

4




W8301+ 200
File: AGSESS. AUGL0. B9 Fage
Report: AIRBORNE . SURVEY Aug 10/89
CLAIM NO EXFEND.DAYS CR.
10868 -wa- 80 days
1086454 80 days
4086155 80 days
HBeio6 B0 days
16864857 80 days
5578 80 days
HHEEHS 80 days
165580 BO days
+HOESE1- 30 days
10568 80 days
4405585 80 days
105584 80 days
4105585 80 days
++65586 80 days
03587 B8O days
++a55683- 80 days
+HOEE83- B0 days
+1+o5596 80 days
155931+ 80 days
+1e5592 80 days
+05693 80 days
1165594 80 days
+4+05595 g0 days
+1066656 80 days
KENOIIRA
Mruuetnu
ECEIV[E

DOCUMENT No.

AUG 111389

789101112123456

D)

PM

4




l.‘hrxmlryof Re 6” of Work Instructions: - Please type o print
‘ ) Natural P . R OOCUMENT NO. ~ It numbier of mining clamms travero

flesources
1300

UExpenditures” section Mmay he enter

< o in the “Expend Days €t coiume
Mining Act ~ Do not use shaded sreas below.

{Geophysical, Geologica!, excecds space on this lorm, attach i L
Geochemical and Expenditures) W8901 . Zo& Note: - Only days credds calcetated o 1

.
o
LI
e
W

Yownshlp or Area

Type of Surveylst P

Airborne EM, VIF-IM & Magnetometer & Resistivity

Cla-ny Holder(s) o

Champion Bear Resourcgs Ltd - 2 |2‘48 O - !P'c:;mgloz’,‘(,bmu e B

Adiess

3805 - 7 A Street S.W.; Cal_gary, Alberta; '12T2Y8

Survey Company

Dighem Surveys & Processing Inc.

Date of Survey (from & 1o} 1 ot Miles B fg !
P50 IS 0 89 e v

Day | Mo. | Yr. | Day | Mo. i Y.

Name and Adcdrest 04 Author {of Geo Technical report)

Ruth Pritchard, Mississauga, Ontario

Z.e34  Treelined Lake, &=,
aterson Lake & Stop Lake 7.7 44

7

%,

Uy~

Credits Requested per Each Claim in Columns at right Mining Claims Traversed (List in numerical sequence)

credis do notapply  Resistivity 200 - I
ta Arrharne Sueveys Magnetameter '

i
|
}

E:mmxmeL}' TM‘ 20 |

£ xpenditures (excludes power stiipping) KENQRA
Tyre of Work Pertormed . - _h“\llnﬁ o R

e o G AU6111989

Fie P
?’8 1011 121 23456
Ca ~ulavarn of Expenditure Days Creaints .
: Tota!
Tots € rpenoturcs Days Crecits

Speciat Provisions 1 Geophysical | Days per _ . _Mning Ciaim | Expend. . Mg Claam FeExpenc,
J L Clﬂlm Preofix | Numher Days Cr. Piptix | Numbier Days Cr
For tust survey: I - Electromagnetic | S iLt h d 1 't
Enter 40 days. (This i |,._.._v_v_. . e(‘ a ac C 1 - I L
ingiudes line cutting) : - Magnetometer : '
. : K. 80
| £ S N
For each additional survey: . - Radiometric |l
using the same grid: o 7 N : :
- Diher )
Enter 20 days (for each) | I R .
i Geotogical [
i - . - - —-- —
!t Geochemical
: - _ | .
Man Days : Days neo
I Geophysical Clvai:\ !
Complete teverse sige T ) )
. - Eleciromagnetic
and enter totai(sl here ) R : ]
- Magnetometer
« Radiometric i\ {' 4 \i ‘ i:)
, | AP U B - e em = . = - B AT ‘&
- O1ther
: Lo ] Gl e e e oy 19%
. ST :
© Geological PO (?J o
1 Geochemical
. . Lo deding Lanns Q.FCUUH
Lot oene Cretints ¢« Days per 5L X158
t Clarm
I R . N . - oo -
Nate: Special pravissons , Eleciromagnetc - 20

S - 15 = Total number 0f nurang

- ciairns coverea by this ._q—a-q—
Insteuctons / 0 Z 3 {03 rep:or1 of work,

Total Days Credits miay be apportioned at the claom bolder's 3 o1t Use Onl ,5 i _7_
s
chorce. Enter nuenbier 0f diays crechits per clainm selec ted or ice se nly

i columns al night Totat Days Cr Date Recorded Muu

Fler orded I /
st £ 7 -@ 1 f?)

B L2 Yo | /

a1 Recgracy Holder Agent (Signaturet
August 10/89 ‘ZLO

Certdication Verifying Report of Wor

21E Approvelas Rncorfwd “Branch) OHN;; l

1 hieretiy certify that | have a personal and intimate knowledge of the facts se1 1orth in the Report of Work annexed hereto, having performet the work
or witnessed same during and/or atter 1ts completian and the annexed report is 1rue.

Niree ano Postinl Address of Ferson Certitying

1..C, Chastko; 791 Elmhusrt Road; Winnipeg, Man; R3R 0QV3

Date Certified I ertgied t,y SigAhturel

L August ]GLBQ i

o e e+ e G B ALV




o ®

Ontario
Ministry of
Northern Development
and Mines .
Mining Lands Section

s 880 Bay Street, 3rd Floor
Ministere du Toronto, Ontario
Développement du Nord M5S 178

et des Mines
Telephone: (416) 965-488

March 21, 1990 Your File: W8901-200
Qur File: 2.12780

Mining Recorder

Ministry of Northern Development and Mines
808 Robertson Street

P.0. Box 5200

Kenora, Ontario

P8N 3X9

Dear Sir:

Re: Notice of Intent dated February 15, 1990 for Geophysical
(Electromagnetic & Magnetometer) submitted on Mining Claims
K 1023503 et al in Treelined Lake, Paterson Lake & Stop Lake

Areas.

The assessment work credits, as listed with the above-mentioned Notice
Intent have been approved as of the above date.

Please inform the recorded holder of these mining claims and so indicate
on your records.

R,

CNT ALY con
NTAKIO 2

Yours sj rely,

O SN s

ﬁ Az;;tﬁfdﬂtwu? FiEs )
wr

\

!

Pk

Ciner
H.R. Cowan p ‘
Provincial Manager, Mining Lands 4 h/”3,§Q oD
ines & Minerals Division ; S s
i‘m SN CE BV
Enclosure T

cc: Mr. G.H. Ferguson Resident Geologist
Mining and Lands Commissioner Kenora, Ontario
Toronto, Ontario

Champion Bear Resources Lid.
Calgary, Alberta

L.C. Chastko
Winnipeg, Manitoba




’ < 4 rrjinisiry Qé)q, ‘ Techanical Assessment r‘f.':
octhern CvQ opmont .
) ! . Work Credits 12.12780

and Mines
Date Minlng Recordears R e
Worek YJ f3 Report ot

Feb 2, 1990 W8501. 200

Qntario

Recorded Holder

____Champion Bear Resources Lid.

[ Township or Area
Treelined Jake, Paterson lake and Stop {ake

Typo of sucvey snd number of . .
Assessment days credit per claim Minlng Claims Assessed

Geophysicat

Electromagaetic 20 days See attached list

Magnetometer J?O days

Radiometric days

{nduced polarization days ’ !

ocer___ YLF__ 20 gove | 3
i “

Scction 77 {19) Sece “Mining Claims Assessed” column

Geologicat days
Geochemical days
kian cays E] Airborne @ E
Speciat provision (] Ground [ l

Credits have been reduced because of partial
coverage of claums,

D Credils have been reduced becaute of corrections :
to work dates and {igures of epplicant. ; i,

Special ceedits under section 77 {16) for the following mining claims

No credits have been asllowed for the following mining claims o

PR oot sufficiently covered Ly the sunvey (] insutticient technicsl data filed

K 1085236 to 240 incl.
1085250 to 252 incl.

No work credits allowed for resistivity since data is derived fron a sensor for
which credit is already being requested.

The Mining Flecorder may ceduce the above credits if necessary in order that the total number of spproved assessment davs recorded on each claim does not
exceed the maximoum aliowed 85 totiows: Geophyvical - 80; Geologocal - 40; Geochomice! - 40; Section 27(191 - 60.

828 (B5/12)




DOCUMENT No.

W8301+ Zoo
J s
File: ASSESS. AUG1 0. B9 File: ASSESS. AUG10. 89 Page 1
Report: AIRBORNE.SURVEY Report: AIRBORNE.SURVEY aug 10/8%
CLAIM NO EXFEND. DAYS CK. CLAIM NO EXPEND.DAYS CE.
Kioz3s02 80 days K 1058460 80 days
1023504 B0 days 1058461 B8O days
1023500 80 days 1058462 80 days
1023506 30 days 1058463 80 days
1023507 80 days 1058464 80 days
1023508 80 days 1058465 80 days
1023503 80 days 10584€6 B0 days
1023510 80 days 1058467 80 days
1023511 80 days 1058468 80 days
102351% B0 days 10584€9 B days
1023 lu 80 days 1058470 B8O days
102351 80 days 1058471 80 days
1023 ulu 80 days 1058472 B0 days
10:3516 B0 days 1058473 80 days
:3517 80 days 1058474 B8O days
10u84 80 days 1058475 80 days
1058426 80 days 1058476 BOG days
1058427 BO days 1058477 B0 days
1058428 80 days 1058478 B0 days
1058429 80 days 1058479 80 days
1058430 80 days 1058480 80" days
1058431 80 days 1058481 80 days
1058432 80 days 1058482 80 days
10584353 B0 days 1058483 80 days
1058434 80 days 1058484 80 days
1058435 80 days 1058485 80 days
1058436 80 days 1058486 B8O days
1058437 80 days 1058487 80 days
1058438 80 days 1058488 BO days
1058439 80 days 1058489 80 days
1058440 80 days 10584390 B8O days
1058441 80 days 1058451 80 days
1058442 80 days 1058432 BO days
1058443 80 days 1058493 80 days
1058444 80 days 1058494 BO days
1058445 B0 days 10584395 80 days
1058446 80 days 1058436 80 days
1058447 80 days 1058497 80 days
058448 80 days 1058438 80 days
1058449 80 days 1058518 B0 days
1058450 80 days 1058519 80 days
1058451 80 days 105 520 80 days
1058452 B0 days 103852 B0 days
1058453 80 days 10“852: B0 days
058454 80 days 10q85:3 BO days
1058455 80 days 105852 80 days
1058456 80 days 1058525 80 days KS?\,IORA
1058457 BO days 1058578 80 days IPIRG DIV
058458 80 days 1058573 80 days Eg@?ﬁ;”\jL, [:
10584593 80 days 1058580 80 days
¢ g AUG 111989

PRy

789101112123455




DOCUMENT No.
W8901+ 700

‘l. -~

]

File: ASSESS. ALIG10.89 File: ASSESS. AUG10. 89 Fage =2

Feport: AIRBORNE. SURVEY feport: AIRBORNE. SURVEY Aug 10/83

CLAJM NO EXFEND.DAYS CK. CLAIM NO EXFEND. DAYS CR. )
K1os8s81 80 days K10S8e51 80 days

1058882 80 days 1 0SBEED BO days

1058583 80 days 10S8E33 80 days

1058584 80 days 1058634 80O days

10585805 8O days 10586335 BO days

1058586 80 days 1058636 80 days

1058587 80 days 1058637 80 days

1058588 80 days 1058628 80 days

1058589 80 days 10586329 80 days

$ 1058590 B8O days 1058640 B days

1058591 BQ days 1084330 80 days

1058522 B0 days 1084931 BO days

1058533 80 days 1084932 80 days

1058594 80 days 1084933 BO days

1058595 80 days 1084934 80 days

1058596 80 days 1084935 80 days

1058537 B0 days 1084936 80 days

1058598 BO days 1084937 80 days .

1058539 80 days 1084938 80 days

1058600 80 days 1084929 80 days

1058601 80 days 1084940 80 days

1058602 BO days 1084941 80 days

1058603 80 days 1084942 80 days

1058604 80 days 1084943 80 days

1058605 80 days 1084944 80 days

1058606 80 days 1084945 80 days

1058607 80 days 1084946 BO days

1058608 80 days 1084947 B0 days

1058603 80 days 1084948 BO days

1058610 80 days 10843949 80 days

1058611 80 days 1084330 80 days

1058612 80 days 10849378 B8O days

1058613 80 days 10849773 80 days

1058614 80 days 1085073 B0 days

1058615 80 days 1085074 80 days

1058616 80 days 1085086 80 days

1058617 80 days 1085087 80 days

1058618 80 days 1085089 80 days

1058619 B0 days 1085030 80 days

1058620 80 days 1085091 80 days

1058621 BO days 1085117 80 days

1058622 80 days 1085118 BO days

1058623 B0 days 1085113 80 days

1058624 B0 days 1085120 80 days

1058625 g0 days 1085121 80 days

1058626 80 days 1085122 BO days —

1058627 80 days 1085123 B0 days KENOSA

1058628 BC days 1089124 80 days (=Znws

1058629 8O dazs 1085125 80 days [ﬁ} ECEIVE HD

1058630 BO days 1085126 BO days AUG 111989

AN P
788101112123456



DOCUMENT No.
9 - W8301. zar
File: ASSESS. AUG10.8% File: ASSESS. AUG10.B9 Page 3
Report: AIRBORNE,SURVEY Report: AIRBORNE.SURVEY Aug 10/89
CLAIM NO EXFEND.DAYS CR, CLAIM NO EXPEND. DAYS CR.
K 1085127 80 days HHB5334 80 days
1085128 80 days 1HOBS305 80 days
1085129 B0 days pWaToLAALAT 4 B0 days
1085130 80O days eSS 80 days
1085131 80 days 109523 BO days
1089132 80 days 10853235 B0 days
1085133 BO days 1085240 BO days
1085134 BO days PPN T I-V T 80 days
1085135 B8O days 3LEE84T 80 days
10B5136 80 days 1084w B0 days
RSBy 1085344 80 days
SAPE O G—tey 534 80 days
B S e e o - +O853+46 80 days
FHO SRR ———t ity +OR534F 80 days
CROE T e G Gl aah-ari +0BE348 80 days
1083241 80 days +LB5349 80 days
1085242 80 days ACLS 80 days
1085245 80 days oo 80 days
1085244 80 days 38539 80 days
1085245 80 days 1086353 80. days
1085246 80 days K 1085358 B0 days
1085247 80 days 1085359 R 80 days
1085248 80 days 1085360 80 days
1085249 80 days 1085361 80 days
O HERE S {3 G : 1085362 80 days
L S T R AR~ &V S 10BS3E3 80 days
4B PR S i 1085364 80 .days
1085276 80 days : 10B5365 80 days
1085277 80 days 1085366 80 days
1085278 80 days 1088367 80 days
1085279 80 days 1085368 B0 days
1085280 B0 days 10835369 80 days
1085281 80 days 1088370 8C days
1085282 80 days 1083371 80 days
1085283 80 days 108 372 80 days
1085284 80 days 1085 BO days
1083285 80 days 108q374 80 .days
1085286 80 days 1085375 80 days
1085287 80 days 1085376 80 days
1085288 80 days 1085377 80 days
1085289 B0 days 1085278 80 days
1085290 80 days 1085379 - 80O days
1085291 80 days 1085380 80 days
1085292 BO days 1085381 BO days
1085293 80 days . 1085282 - 80 days
1085294 80 days 1085283 80 days H%iNCNRA
1085295 80 days 1085384 80 days @Cﬂ e e
105331 BO days 10853685 BO days EIVE ﬂ
10833 80 days 1085386 B0 days
1685333 80 da;’S 1085387 BO days AUG 111989 ‘
LA
78910111212345¢6
4




- [ DOCUMENT No.

File: ASSESS, AUG10. 873 File: ASSESS. AUG10. 89 Page 4
Report: AIRRBORNE.SURVEY Report: AIRBORNE.SURVEY Aug 10/89
CLAIM NO FXH‘ND DAYS CR. CLAIM NO EXFEND.DAYS CR.
Kinascse 80 days +O86+6S 80 days

1085389 BO days 1386164 BC days

10835330 80 days HBEHHS B0 days

10853291 80 days 1086106 80 days

1085332 80 days +OBEHIF 80 days

1085394 BO days 1086408 80 days

10685335 80 days 1086403 80 days

1083396 B0 days 1086110 80 days

1085337 B0 days [Wot=TR KRN 80 days

1085298 80 days HpeE B0 days

1085393 80 days 1686415~ 80 days

10685400 80 days 1086414 80 days

1085401 80 days HOBE41S 8Q days

1085402 B0 days [RERST S A 80 days

1085403 80 days 108641 80 days

1085404 80 days 1OB6HE- 80 days

1085405 80 days 1086319 80 days

1085406 BO days 1086420 B0 days

1085407 B0 days 1086121 80 days

1085408 80 days 1086322 80 days

1085409 80 days 1686423 80 days

1085410 80 days 1086124 80 days

1085411 80 days 1086125 B8O days

1085412 80 days 1086ie 80 days

1085413 B0 days 10864237 80 days

1085414 B0 days 1+086+28 80 days

1085415 80 days +HOBG+29 80 days

1085416 80 days 4686130 80 days

1083417 80 days 1086431 80 days

1085418 BO days 1086132 80 days

10854173 80 days 18633 80 days

1085420 BO days +0861+34 80 days

1085921 80 days 006495~ 80 days

1085422 80 days 1o86436 BO days

1085423 80 days baisios o rag 80 days

FOBEHES 80 days 160861438 80 days

1686089 80 days 15864359 80 days

1686080 80 days 1086440 80 days

10RE09Y 80 days 1086444 80 days

10OB669- 80 days 1086142 80 days

1086693 B0 days 108614 80 days

1086694 80 days 1086444 . 80 days

Q860235 80 days 10B6HS B8O days

86696 830 days +686146 80 days

1086037 80 days 9864472 . B0 days _ ‘
108609G 80 days 1086148 80 days Kg;;’;’gﬁf\ i
1 OB6B99 80 days +OB6143 80 days N
$+OBEIH0 00 days 1086456 B0 days R E@E,_b\'/ & I@
13863101 80 days 4386451 80 days

10861032 BO days 182 80 days " AUG 1 1 1989 -

768010111212345¢€

4



DOCUMENT No.

W8301+ Zoo
File: ASSESS. AUG10.89 Page 5
Repart: AIRBORNE.SURVEY Aug 10/89
CLAIM NO EXFEND.DAYS CR.
10864+a- 80 days
1086454 80 days
4086105 80 days
108646 B0 days
1486154 80 days
1405548 BO days
1HGEEFS BO days
1106580 80 days
1165561 80 days
230558 80 days
4108558 80 days
1305584 80 days
1105585 BO days
114356586 80 days
Hose8y 80 days
+4-655688- 80 days
+185589- 80 days
+14-05550 80 days
1-16559+ 80 days
1405592 80 days .
4405593 80 days
1105554 80 days
4405556 80 days
HOH596 80 days
KENOIRA
MEdh G DIV
E?B ECEIVE @J
AUG 111989

789101112123456
4




Aol s

. { . AR I
M'Q'S"Yo‘ Report of Work {nttructions: - Please type or print !

Natural . R DOCUMENT NO. - I number of mining claims traversed

{Geophysicat, Geolngical

flesources . exceeds space on this Jorm, attach o e

“ Geochemical and Expenditures) W8901°200 Note: — Only days credids alculater) o e

g “Expendstutes” section may be enteec

. o in the "Expend  Days Cr." columne
Mining Act f - Do not use shaded areas below.

70wnsh;n or Area

1yrw of Surveyls] i . e p T ot Gg‘f Tree}]n(’d Lake X
Airborne FM, VLF-EM & Magnetometer & Resistivity aterson Lake & Stop Lake 4747 :
Clarne MHolderist

‘ [Prospector's Licence No.
Champion Bear Resources Ltd. 2 ‘zq—gg ) | T 5146

Aniess

3805 - 7 A Street S.W.; Calgary, Alberta; T2T 2¥§

Swivey Company

Dighem Surveys & Processing Inc.

o

/

15 05 89 ¢

oY _ Mo[Yr ‘DavIMoiy, i]612 km.

Dale ofauruey (from & 10) "Toral Mites P!llowﬁ Ut
D i

’

Name anc Address of Author (ot Geo 'lechn-ical v‘epon]

Ruth Pritchard, Mississauga, Ontario
Credhits Requested per £.ach Claim in Columns at right Mining Claims Traversed (List in numesical sequence)

Specia Provisions | . Days per € xpend Miring Claim 1 sl
Geophysicsl g R ik e . X : o Expena
| Jeonnys Ctaim Peetix Days Cr. Pepfix | Number Days €
For first survey. i Electramagnetic r .
. 3 ¢s
Enter 40 deys. (Thas ' b o — See at..taChed_ll:’t - b -
includes [ine cutting} : . Magnetometer K ' 80
For each addhtional suivey. | - Radometric
using the sanwe grid: : T ' : -
| - Other
Enter 20 days (for each) | . B R
|
Geologicat
Geochenucal
Marn Cays Davs ’
! Geophysica! gr;irx:\e'
Complete teverse side o ) T
- Electeomagnetic
ana enter 10tal{s) tere L . I _ -
- Magnetometer
. . R e o e
« Radiometrese N el x{
. e e | PECLIV R
- Other
| Geotogical R ‘%
I b o—— - N N - ———
i
Geochemical o T
| 1. e et SECTION
Arrpiarne Cremsits : Davys per PRSI PR v
’ Clmm '
Lo .- oo
Note. Sprcul provisions " Electcomagnetic : .
credits do not app'y - Resistivity ;»*%0-——1 ] RIS
to AbOne Surveys. | Magnetometer .
axxxxxxVLF_EM 20 ;
E xpenditures {excludes powet stripping) : KCNC A

,Ml'\ll“sG OV

Type 0t Woerk Ferformed

Fectoraen on Clamis)

Ca.culatran of Expenditure Days Credats

Total
Yoty L ypenunures Days Crocits

s - 15 = Totat numiber of Pubng

claimis covered by this _4_2:."-
. 4 ey
TneracTony / o2 =3 !’0'3 eport of work,

Tatsl Days Lredits msy be apparticnea ar the (laim holder's 3 ot Use Onl l 2
choice Enter numibet of vays crecits per ¢laim sclected o7 ce S¢ Y

i calumng at night Intal Days Cr)Date Recorded M n
Recorded S . /
¢ e ] dL>
7 .
Agent {Signature) '}?7‘ vee -ﬁ:A R( i Or

I hereny certdy that | have a personal and intimate knowtedge of the facts set forthn the Report of Worw annexed hereto, having periormed 1the word
O witnessed seme dunng and/or after 1ts compietion and the annexed report is true,

Date Recqgrucd Holder

August 10/89

Cerufication Verdying Report of Wor

jpct Bla “oh Dirgc

sial Address of Person Centityaing

1.C. Chastko; 791 ¥lnhusrt Road; Winnipeg, Mani R3R 0V3 ,
Date Certitiod JC(-rn e by (5@/}!\;”‘]
L ops 1089 | {00t

[ Spu—




DOCUMENT No.

W8901. 2o,
|

F’: ASSESS. AUG10. 89 File: ASSESS. AUG10.89 Faae 1
Report: AIRBORNE. SURVEY Report: AIRBORNE.SURVEY Aug 10/89
CLAIM NO EXFEND.DAYS CR. CLAIM NO EXFEND.DAYS Cr.
1023503 80 days 1058460 80 days

1023504 80 days 1058461 80 days

1023505 80 days 1058465 B0 days

1023506 B0 days 1058463 80 days

1023507 80 days 1058464 80 days

1023508 80 days 1058465 80 days

1023503 B0 days 1058466 80 days

1023510 80 days 10 8467 BO days

lnAuuli BO days 584&8 80 days

1023512 80 days 1058469 BO days

1023513 BO days 1058470 BO days

1023514 80 days 1058471 BO days

10235195 80 days 1058472 80 days

1023516 80O days 10584732 B0 days

1023517 80 days 1058474 80 days

1058425 BO days 1058475 80 days

1088426 80 days 1058476 80 days

1058427 B0 days 1058477 80 days

1058428 80 days 1058478 80 days

1058429 BO days 1058479 BO days

1088430 80 days 1058480 80 days

1058431 80 days 1058481 80 days

158432 80 days 1058482 80 days

10584323 80 days 1058483 80 days

1048434 80 days 1058484 B0 days

105843 80 days 1058485 80 days

10u84°6 80 days 1058486 80 days

1058437 80 days 1058487 80 days

1058438 80 days 1058488 80 days

1058439 80 days 1058489 80 days

1058440 B8O days 1058430 80 days

1058441 80 days 1058491 80 days

1058442 80 days 1058432 80 days

1058443 80 days 1058493 B0 days

1058444 80 days 1058494 B0 days

1058445 80 days 1058435 80 days

1058446 80 days 105843¢ 80 days

1058447 BO days 1058497 80 days

1058448 B days 1058498 80 days

1058449 8BGO days 1058518 80 days

1058450 80 days 1058519 80 days

1058451 80 days 1058520 80 days

1058452 80 days 1058521 80 days

1058453 80 days 1058522 B0 days

1058454 80 days 1058523 B0 days

1058455 80 days 1058524 80 days

1058456 80 days 1088525 B0 days Kﬁﬁv Ry
1058457 80 days 1058578 80 days "“ v
1058458 80 days 1058579 B0 days b‘% ECEIVE IE
1058453 B0 days 1058Y80 80 days

. AUG 111989
789101112123456
4




' DOCUMENT No.
‘ ( W83801. 200
File: ASSESS. ALKG10,. B9 File: ASSESS. AUG10.89 Fage 2
Report: AIRBORNE.SURVEY Report: AIRBORNE.SURVEY Aug 10/89
CLAIM NO EXFEND. DAYS CK. CLAIM NO EXFEND.DAYS CR. )
1058581 BO days 1058631 80 days
1058282 80 days 1058632 BO days
1058983 BO days 1 O58633 B8O days
1058584 BO days 1058634 BO days
1058589 BO days 1058635 80 days
1058586 80 days 1G5BE3E BO days
1058587 BO days 105863 80 days
1058588 80 days 1058638 80 days
1058589 BO days 10586329 80 days
+ 1058550 BO days 1058640 B0 days
1058591 BO days 10849330 80 days
105859% BO days 1084931 80 days
1058593 BO days 1084332 B8O days
1058534 B days 1084933 80 days
10585395 80 days 1084334 BO days
1058596 BO days 1084935 B0 days
1058597 B8O days 1084936 BO days
1058598 BO days 1084937 80 days
1058593 80 days 1084928 80 days
1058600 BO days 1084939 B0 days
1058601 BO days 1084940 80 days
1058602 80 days 1084941 80 days
1058603 80 days 1084942 80 days
1058604 80 days 1084943 BO days
1058605 80 days 1084944 80 days
1058606 80 days 1084945 BO days
1058607 80 days 1084946 80 days
1058608 80 days 1084947 BO days
1058603 80 days 1084948 B8Q days
105B610 BO days 1084949 B0 days
1058611 B0 days 10684350 80 days
1058612 BO days 1084978 BO days
1058613 80O days 1084979 80 days
1058614 80 days 1085073 BO days
1058615 80 days 1085074 80 days
1058616 B0 days 1085086 BO days
1058617 B0 days 1085087 80 days
1058618 B0 days 1085089 BO days
1058613 80 days 1085030 80 days
1058620 B0 days 1085091 80O days
1058621 BO days 1085117 80 days
1058622 BO days 1oa5118 B0 days
1058623 B0 days 1085113 BO days
1058624 B0 days 1085120 80 days
1058625 BO days 1085121 80 days
1058626 BO days 1085122 B0 days -
1058627 B0 days 1085123 B0 days KIENOBA
1058628 BO dave 1085124 BO days S ES [ W
1058659 8C da;’s 1085125 B0 days I_Trja ECEIVE @
1058620 B0 days 1085126 80O days AUG 11 1989
e
78910111212345¢6
)




DOCUMENT No.
. ( W89301. zao

File: ASBESS. AUG10.8% File:

855ESS5. AUG10, 89 Fage 3

Repart: AIRBORNE.SURVEY Repcrt: AIRBORNE.SURVEY Aug 10/8%
CLAIM NO EXFEND. DAYS CR. cCLAIM NOD EXFEND.DAYS Ck.
1085127 80 days +OBS334 BO days

1085128 80 days HIBESSE BO days

1085129 80 days nRERR 80 days

1085130 BO days AE500 BO days

108513 80 days 1085228 80 days

10851322 BO days 108533% 80 days

1085133 80 days 1085240 80 days

1085134 BO days TR - B0 days

1085135 80 days +EES4Y 80O days

1085136 80 days RFaTeLAAK Erol 80 days

108523 80 days +OR5344 B0 days

108523 BO days Sa4o B0 days

1085238 80 days +H85346 BO days

1085239 BO days +OoB534F B0 days

1085240 80 days +085348 8BGO days

1085241 B0 days EERt=A AR 80 days

1085248 B0 days 1085330 80 days

1085243 BO days e L 80 days

1085244 BO days 535 80 days

1085245 B0 days R ateltrite] 80 days

1085246 80 days 1085358 80 days

1085247 80 days 10B5359 80 days

1085248 80 days 1085360 80 days

1085249 B0 days 1085361 80 days
1085250 80 days 1085362 80 days

1085251 80 days 1085363 B0 days
1085252 80 days 1085364 80 .days

1085276 80 days 1085365 80 days

1085277 80 days 10B53266 80 days

1085278 80 days 1085367 BO days
10852793 80 days 108B53€E8 80 days

1085280 BO days 10853639 80 days

1085281 80 days 10835370 80 days

108282 80 days 1085371 80 days

1085283 80O days 1085372 80 days

1085284 BO days 1085373 80 days

1085285 80 days 1085374 80 . days

1085286 BO days 1085375 80O days

1085287 80 days 1085376 80 days

1085288 80 days 1085377 B0 days
10852835 BO days 1085378 80 days

1085290 80 days 1085379 BO days

1085291 80 days 1085380 80 days

1085292 80 days 10853581 BO days
1085233 BO days 1085382 BO days

1085294 BO days 1085383 BO days F%;wg¥ﬁf\
1085235 B8O days 1085284 80 days |- . &‘;‘thB
+O853351 80 dags 1085385 80 days ['B [g@/ EU\? & ED]
1685327 BO days 1085386 80 days
1085353 BO days 1085387 80 days |, AUG 111389

L2

769101112123456
4




DOCUMENT No.

. [ W8801. zap

File: ASSESS. AUG10, 83 Files ASSESS.AUG10.89 Page 4

Report: AIRRORNE.SURVEY Report: AIRBORNE.SURVEY Aug 10/893

CLAIM NO EXFEND. DAYS CR, CLAIM NO EXFEND,. DAYS CR.

1085288 80 days +B64+6H5 80 days

1085389 B0 days +o861+64 BO days

10853290 BO days +OBEHIS 80 days

10B5351 80O days 1686106 80 days

1085332 BO days +OBEHO+ 8 days

1085394 80O days 1086408 B8O days

10853395 B0 days 1086103, BO days

10BS2E96 B0 days 10861140 BCG days

10853297 80 days 086111 80 days

1085298 80 days 1086+ BO days

1085599 80 days 1086443 80 days

1085400 80 days 10864-44- B0 days

1085401 80 days 1086445 80 days

1085402 80 days 1086136 BO days

1085403 80 days 145864324 80 days

1085404 B0 days 1086H6- B8O days

1085405 80 days 1086439 80 days

1085406 80 days 1086420 80 days

1085407 80 days 1086121 80 days

1085408 BO days 108613 80 days

1085403 80 days 1086123 80 days

1085410 BO days 1086434 BO days

1085411 80 days 1086in 80 days

1085412 80 days : 1086446 80 days

1085413 80 days 168612 80 days

1085414 BO days 1086128 80 days

1085415 80 days +086129 80 days

1085416 B0 days . 4086430 80 days

1085417 80 days 10086+3 80 days

1085418 B0 days - 086132 80 days

1085415 80 days 1086433 80 days

1085420 . BO days +6861+34 80 days

1085421 80 days +oB6435- 80 days

1085422 BO days 1086436 80 days

1085423 80 days +OB6+3+ B0 days

+HoB6088 80O days 1+6863138 B0 days

10860873 80 days 086135 B8C days

1686080 80 days 108&140 BO days

108603t 80 days 1086441 80 days

108609 8 days 108644 B0 days

1086053 80 days 108643 80 days

1086094 B0 days 1686444 BO days

1086035 BO days 1086145 80 days

1086096 80 days 1686146 BQ days

1086037 80 days Fagetd47 80 days —— r

1086088 80 days eueiag 80 days K,&i{;\:;?r'ﬁll\ é

1 086699 B0 days +HB6+49 80 days 5 E@Q E,J, | v. EF? _

HOBEH0 80 days 1086156 B0 days R 7ls - D

1OBE10] 80 days +686+51 80 days ‘

1086102 80 days +HB86152 80 days A AUG 111989 h
789101112123456

|



DOCUMENT No.

W8301s 200
File: ASSESS. AUG10.B9 Page S
Report: AIRBORNE.SURVEY Aug 10/89
CLAIM NO EXFEND.DAYS CR.
1086458 8¢ days
1086164 BO days
1086L3S 80 days
o6 80 days
1066157 B0 days
1105578 80 days
+B5579 B0 days
HLES5BO- BO days
116550+ 80 days
1305682 BO days
4405580 80 days .
1105584 80 days
1105585 80 days
13106586 B8O days
HOES8Y 80 days
+1+-655806- 80 days
1+H3B5583- BO days
+1+65590 80 days
1165594 80 days
+HO5592 BO days
4105593 80 days
1408554 80 days
++65595 80 days
1+165586 BC days
KIENO©R
. M"“'!?)F"\Z?.’V, B
E”a ECEIYVE @
AUG 111989
Pty
[7869101112123456
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LTRAOCR

S2Le85We0e4 2.12780 PATTERSON Q10

Report #1069

RECEIVED
ocT o 1988
IV
DIGHEM™T SURVEY \/INING LANDS SECTION
FOR
CHAMPION BEAR RERSOURCES LTD.

HELDER LAKE 1989, ONTARIO

NTS 52L/1, 2, 7, 8

2.12780

DIGHEM SURVEYS & PROCESSING INC. Ruth A. Pritchard
MISSISSAUGA, ONTARIO Geophysicist
JuLY 11, 1989

Al1069JUL.90R




This report describes the logistics and results of a
DIGHEMIV airborne geophysical survey carried out for Champion
Bear Resources Ltd., over a property in the Helder Lake Area,

Ontario.

The purpose of the survey was to detect 2zones of
conductive mineralization and to provide information that
could be used to map the geology and structure of the survey
area. This was accomplished by using a DIGHEMIV multi-coil,
multi-frequency electromagnetic system, supplemented by a
high sensitivity Cesium magnetometer and a two-channel VLF
receiver. The information from these sensors was processed
to produce maps which display the magnetic and conductive
properties of the survey area. An electronic navigation
system, operating in the UHF band, ensured accurate
positioning of the geophysical data with respect to the base

maps.

The EM survey detected many discrete bedrock conductors
and numerous anomalies of possible bedrock origin. Some of
these correlate with magnetic anomalies. Most of the
inferred bedrock conductors appear to warrant further
investigation wusing appropriate surface exploration
techniques. Areas of interest may be assigned priorities on

the basis of supporting geophysical, geochemical and/or
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geological information. After initial investigations have
been carried out, it may be necessary to re-evaluate the
remaining anomalies based on information acquired from the

follow-up program.
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ANTRODUCTION

A DIGHEMIV electromagnetic/resistivity/magnetic/VLF
survey was flown for Champion Bear Resources Ltd., from May
13 to May 15, 1989, over one survey block in the Helder Lake
Area, Ontario. The survey area consists of 3 overlapping
grids. This area is located on NTS map sheets 52L/1, 2, 7,

8. (See Figure 1).

Survey coverage consisted of approximately 1612 line-km.
Flight 1lines were flown in an azimuthal direction of
158°/338° for the 10000 series lines, 12°/192° for the 20000
series lines, and 0°/180° for the 30000 series lines. The

line separation for all grids was 200 metres.

The survey employed the DIGHEMIV electromagnetic system.
Ancillary equipment consisted of a magnetometer, radio
altimeter, video camera, analog and digital recorders, a VLF
receiver and an electronic navigation system. Details on the

survey equipment are given in Section 2.

The instrumentation was installed in an Aerospatiale
AS350B turbine helicopter which was provided by Questral
Helicopters Ltd. The helicopter flew at an average airspeed

of 122 km/hr with an EM bird height of approximately 30 m.
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Section 2 also provides details on the data channels,
their respective sensitivities, and the navigation/flight
path recovery procedure. Noise levels of less than 2 ppm are
generally maintained for wind speeds up to 35 km/h. Higher
winds may cause the system to be grounded because excessive
bird swinging produces difficulties in flying the helicopter.
The swinging results from the 5 m?2 of area which is

presented by the bird to broadside gusts.
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. SURVEY EQUIPMENT

This section provides a brief description of the

geophysical instruments used to acquire the survey data:

Electromagnetic System
Model: DIGHEMIV
Type: Towed bird, symmetric dipole configuration

operated at a nominal survey altitude of 30
metres. Coil separation 1s 8 metres for the
900 Hz and 7200 Hz coil pairs; 6.3 metres for
the 56,000 Hz.

Coil orientations/frequencies: coaxial / 900 Hz
coplanar/ 900 Hz
coplanar/ 7,200 Hz
coplanar/56,000 Hz

Channels recorded: 4 inphase channels
4 guadrature channels
3 monitor channels

Sensitivity: 0.2 ppm at 900 Hz
0.4 ppm at 7,200 Hz
1.0 ppm at 56,000 Hz
Sample rate: 10 per second

The electromagnetic system utilizes a multi-coil
coaxial /coplanar technique to energize conductors in
different directions. The coaxial transmitter coil is
vertical with its axis in the flight direction. The coplanar

coils are horizontal. The secondary fields are sensed




simultaneously by means of receiver coils which are maximum
coupled to their respective transmitter coils. The system
yields an inphase and a quadrature channel from each

transmitter-receiver coil-pair.

Magnetometex
Model: Picodas 3000
Type: Optically pumped Cesium vapour

Sensitivity: 0.01 nT

Sample rate: 10 per second

The magnetometer sensor is towed in a bird 15 m below

the helicopter.

Magnetic Base Station
Model: Scintrex 1GS-2/MP-3
Type: Digital recording proton precession

Sensitivity: 0.10 nT

Sample rate: 0.5 per second

A digital recorder is operated in conjunction with the
base station magnetometer to record the diurnal variations of
the earth's magnetic field. The clock of the base station
is synchronized with that of the airborne system to permit

subsequent removal of diurnal drift.
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VLF System

Manufacturer: Herz Industries Ltd.

Type: Totem-2A

Sensitivity: 0.1%

Stations: Annapolis, Maryland; NSS, 21.4 kHz

Cutler, Maine; NAA, 24.0 kHz
Seattle, Washington; NLK, 24.8 kHz

The VLF receiver measures the total field and vertical
quadrature components of the secondary VLF field. Signals
from two separate transmitters can be measured
simultaneocusly. The VLF sensor is towed in a bird 10 m

below the helicopter.

Radio altimeter

Manufacturer: Honeywell/Sperry
Type: AA 220
Sensitivity: 1 £t

The radio altimeter measures the vertical distance
between the helicopter and the ground. This information is
used in the processing algorithm which determines conductor

depth.
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Analog Recorder

Manufacturer: RMS Instruments

Type: GR33 dot-matrix graphics recorder
Resolution: 4x4 dots/mm
Speed: 1.5 mm/sec

The analog profiles were recorded on chart paper in the
aircraft during the survey. Table 2-1 lists the geophysical

data channels and the vertical scale of each profile.

Digital Data Acquisition System
Manufacturer: Scintrex

Typet CDI-6
Tape Deck: RMS TCR-12, 6400 bpi, tape cartridge recorder

The digital data were used to generate several computed
parameters. Both measured and computed parameters were
plotted as "digital profiles” during data processing. These

parameters are shown in Table 2-2.

In Table 2-2, the log resistivity scale of 0.06
decade/mm means that the resistivity changes by an order of
magnitude in 16.5 mm. The resistivities at 0, 33 and 67 mm
up from the bottom of the digital profile are respectively 1,
100 and 10,000 ohm-m.




Table 2-1. The Analog Profiles
Channel Scale Designation on
Name Parameter units/mm | digital profile
CX1I |coaxial inphase ( 900 Hz)| 2.5 ppm CXI ( 900 Hz)
CX1Q |coaxial quad ( 900 Hz){ 2.5 ppm CxXQ ( 900 Hz)
CP2I |coplanar inphase ( 900 Hz)| 2.5 ppm CPI ( 900 Hz)
CP2Q |coplanar quad ( 900 Hz)| 2.5 ppm CPQ ( 900 Hz)
CP31 |coplanar inphase (7200 Hz) 5 ppm CPI (7200 Hz)
CP3Q |coplanar quad {7200 Hz) 5 pom CPQ (7200 Hz)
CP4I |coplanar inphase(56000 Hz){ 10 ppm CPI (56 kHz)
CP4Q |coplanar quad (56000 Hz)| 10 ppm CPQ (56 kHz)
ALT altimster Im ALT
VFIT |[VLF-total: primary stn. 5%
VF1Q |VLF-quad: primary stn 5%
VF2T |VLF-total: secondary stn. 5%
VF2Q |VLF-quad: secondary stn. 5%
CMGC  jmagnetics, coarse 25 nT MAG
CMGF |magnetics, fine 2.5 nT
CXSP |[coaxial spherics monitor cxs
CXPL |coaxial powerline monitor CXPL
CPPL |coplanar powerline monitor
Table 2-2. The Digital Profiles
Channel Scale
Name (Freq) Cbserved parameters units/mp
MAG magnetics 10 nT
ALT bird height 6m
CXI ( 900 Hz)|vertical coaxial coil-pair inphase 2 ppm
CXQ ( 900 Hz)|vertical coaxial coll-pair ture 2 ppm
&xs ambient noise monitor (coaxial receiver)
CXPL coaxial 50/60 Hz powerline monitor
CPI ( 900 Hz)|horizontal coplanar coil-pair inphase 2 ppm
CPQ ( 900 Hz)|horizontal coplanar coil-pair quadrature 2 ppm
CPI (7200 Hz) |horizontal coplanar coil-pair inphase 4 pom
CPQ (7200 Hz)|horizontal coplanar coil-pair quadrature 4 pom
CPI (56000 Hz) |horizontal coplanar coil-pair inphase 10 ppm
CPQ (56000 Hz) horizontal coplanar coil-pair quadrature 10 ppm
Camputed Parameters :
DIFI ( 900 Hz)|difference function inphase from CXI and CPI 2 ppm
DIFQ ( 900 Hz)jdifference function quadrature from CXQ and CPQ 2 ppm
cor conductance 1 grade
RES ( 900 Hz)|log resistivity .06 decade
RES (7200 Hz)}log resistivity .06 decade
RES (56000 Hz)|log resistivity .06 decade
DP ( 900 Hz)|apparent depth 6 m
DP (7200 Hz) japparent depth 6m
DP (56000 Hz) [apparent depth 6m
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mgkim

Type: Panasonic Video
Model: AG 2400/WVCD132

Fiducial numbers are recorded continuously and are
displayed on the margin of each image. This procedure
ensures accurate correlation of analog and digital data with

respect to visible features on the ground.

Navigation System
Model: Del Norte 547
Type: UHF electronic positioning system

Sensitivity: lm

Sample rate: 0.5 per second

The navigation system uses ground based transponder
stations which transmit distance information back to the
helicopter. The ground stations are set up well away from
the survey area and are positioned such that the signals
cross the survey block at an angle between 30° and 150°.
After site selection, a traverse line is flown at right
angles to a base line drawn through the transmitter sites to
establish an arbitrary coordinate system for the survey area.
The onboard Central Processing Unit takes any two transponder
distances and determines the helicopter position relative to

these two ground stations in cartesian coordinates.
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The cartesian coordinates are transformed to UTM
coordinates during data processing. This is accomplished by
correlating a number of prominent topographical locations
with the navigational data points. The use of numerous
visual tie points serves two purposes: to accurately relate
the navigation data to the map sheet and to minimize location
errors which might result from distortions in uncontrolled

photomosaic base maps.
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ERORUCTS AND PROCESSING TECHNIQUES

The following products are available from the survey
data. Those which are not part of the survey contract may be
acquired later. Refer to Table 3-1 for a summary of the
maps which accompany this report, some of which may be sent
under separate cover. Most parameters can be displayed as

contours, profiles, or in colour.

Base Maps

Base maps of the survey area have been prepared from
published topographic maps although photomosaics can also be
used. Topographic maps provide an accurate, distortion-free
base which facilitates correlation of the navigation data to
the UTM grid. Photomosaics are useful for visual reference
and for subsequent flight path recovery, but usually contain
scale distortions. Orthophotos are ideal, but their cost and
the time required to produce them, usually precludes their

use as base maps.

Electromagnetic Anomalies

Anomalous electromagnetic responses are selected and
analysed by computer to provide a preliminary electromagnetic

anomaly map. This preliminary EM map is used, by the
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Table 3-1 Products Available from the Survey

NO. OF | ANOMALY |PROFILES CONTOURS SHADOW
MAP SHEETS MAP ON MAP [INK  OOLOR | MAP
Electromagnetic Ancmalies 3 | 20,000 - N/A N/A N/A
Probable Bedrock Conductors - - N/A N/A N/A N/A
Resistivity ( 900 Hz) - N/A - - - -
Resistivity ( 7,200 Hz) 3 N/A - 20,000 - -
Resistivity (56,000 Hz) - N/A - - - -
EM Magnetite - N/A - - - -
Total Field Magnetics 3 N/A - 20,000 | 20,000 *
Enhanced Magnetics 3 N/A - 20,000 - -
Vertical Gradient Magnetics -| NA - - - -
2rd Vertical Derivative Magnetics - N/A - - - -
Magnetic Susceptibility - N/A - - - -
Filtered Total Field VLF 3 N/A - 20,000 - -
EM Profiles ( 900 Hz) - N/A - N/A N/A N/A
EM Profiles ( 7200 Hz) - N/A - N/A N/A N/A
EM Profiles (56,000 Hz) - N/A - N/A N/A N/A
Overburden Thickness - N/A - - - N/A
Digital Profiles Worksheet profiles 20,000
Interpreted profiles -

N/A Not available

*hk Highly recommended due to its overall information content

L Recammended
* Qualified recammendation, as it may be useful in local areas
- No recamendation
20,000 Scale of delivered map, i.e, 1:20,000
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geophysicist, in conjunction with the computer-generated
digital profiles, to produce the final interpreted EM anomaly
map. This map includes bedrock, surficial and cultural
conductors. A map containing only bedrock conductors can be

generated, if desired.

Resistivity

The apparent resistivity in ohm-m may be generated from
the inphase and quadrature EM components for any of the
frequencies, using a pseudo-layer halfspace model. A
resistivity map portrays all the EM information for that
frequency over the entire survey area. This contrasts with
the electromagnetic anomaly map which provides information
only over interpreted conductors. The large dynamic range

makes the resistivity parameter an excellent mapping tool.

EM Magnetite
The apparent percent magnetite by weight is computed

wherever magnetite produces a negative inphase EM response.

Total Field Magnetics
The aeromagnetic data are corrected for diurnal

varjation using the magnetic base station data. The regional
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IGRF gradient is removed from the data, if required under the

terms of the contract.

Enhanced Magnetics

The total field magnetic data are subjected to a
processing algorithm. This algorithm enhances the response
of magnetic bodies in the upper 500 m and attenuates the
response of deeper bodies. The resulting enhanced magnetic
map provides better definition and resolution of near-
surface magnetic units. It also identifies weak magnetic
features which may not be evident on the total field
magnetic map. However, regional magnetic variations, and
magnetic lows caused by remanence, are better defined on the
total field magnetic map. The technique is described in more

detail in Section 5.

N tic Derivati

The total field magnetic data may be subjected to a
variety of filtering techniques to yield maps of the
following:

vertical gradient
second vertical derivative
magnetic susceptibility with reduction to the pole

upward/downward continuations
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All of these filtering techniques improve the
recognition of near-surface magnetic bodies, with the
exception of upward continuation. Any of these parameters
can be produced on request. Dighem's proprietary enhanced
magnetic technique is designed to provide a general
”all-purpoée" map, combining the more useful features of the

above parameters.

The VLF data are digitally filtered to remove 1long
wavelengths such as those caused by variations in the

transmitted field strength.

Digital Profiles

Distance-based profiles of the digitally recorded
geophysical data are generated and plotted by computer.
These profiles also contain the calculated parameters which
are used in the interpretation process. These are produced
as worksheets prior to interpretation, and can also be
presented in the final corrected form after interpretation.
The profiles display electromagnetic anomalies with their
respective interpretive symbols. The differences between
the worksheets and the final corrected form occur only with

respect to the EM anomaly identifier.
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Contour, Colour and Shadow Map Displays

The geophysical data are interpolated onto a regular
grid using a cubic spline technique. The resulting grid is

suitable for generating contour maps of excellent gquality.

Colour maps are produced by interpolating the grid down
to the pixel size. The parameter is then incremented with
respect to specific amplitude ranges to provide colour

*contour" maps.

Monochromatic shadow maps are generated by employing an -
artificial sun to cast shadows on a surface defined by the
geophysical grid. There are many variations in the shadowing
technique which may be applied to total field or enhanced
magnetic data, magnetic derivatives, VLF, resistivity, etc.
Of the various magnetic products, the shadow of the enhanced
magnetic parameter 18 particularly suited for defining
geological structures with crisper images and improved

resolution.
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GENERAL DISCUSSION

The survey results are presented on separate map sheets
for each parametér at a scale of 1:20,000. Tables 4-1, 4-2
and 4-3 summarize the EM responses in the survey area, with

respect to conductance grade and interpretation.

The anomalies shown on the electromagnetic anomaly maps
are based on a near-vertical, half plane model. This model
best reflects "discrete” bedrock conductors. Wide bedrock
conductors or flat-lying conductive units, whether from
surficial or bedrock sources, may give rise to very broad
anomalous responses on the EM profiles. These may not
appear on the electromagnetic anomaly maps if they have a
regional character rather than a locally anomalous character.
These broad conductors, which more closely approximate a half
space model, will be maximum coupled to the horizontal
(coplanar) coil-pair and should be more evident on the
resistivity parameter. Resistivity maps, therefore, may be
more valuable than the electromagnetic anomaly maps, in areas
where broad or flat-lying conductors are considered to be of
importance. Contoured resistivity maps, based on the 7200 Hz

coplanar data, are included with this report.
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TABLE 4-1
EM_ANOMALY STATISTICS
HELRER LAKE (GRID A)

CONDUCTOR CONDUCTANCE RANGE NUMBER OF
GRADE SEIMENS (MHOS) RESPONSES

7 > 100 44

6 50 - 100 58

5 20 - 50 112

4 10 - 20 99

3 5 - 10 87

2 1 - 5 245

1 < 1 289

* INDETERMINATE 166

TOTAL 1100
CONDUCTOR MOST LIKELY SOURCE NUMBER OF
MODEL RESPONSES

D DISCRETE BEDROCK CONDUCTOR 342

B DISCRETE BEDROCK CONDUCTOR 104

S CONDUCTIVE COVER 599

H ROCK UNIT OR THICK COVER 16

E EDGE OF WIDE CONDUCTOR 39

TOTAL 1100

(SEE EM MAP LEGEND FOR EXPLANATIONS)
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TABLE 4-2
EM ANOMALY STATISTICS
HELDER LAKE (GRID B)

CONDUCTOR CONDUCTANCE RANGE NUMBER OF
GRADE SEIMENS (MHOS) RESPONSES

7 > 100 34

6 50 - 100 62

S 20 - 50 , 149

4 10 - 20 121

3 -5 - 10 103

2 1l - S 291

1 < 1 439

* INDETERMINATE 211

TOTAL 1410
CONDUCTOR MOST LIKELY SOURCE NUMBER OF
MODEL RESPONSES

D DISCRETE BEDROCK CONDUCTOR 431

B DISCRETE BEDROCK CONDUCTOR 198

S CONDUCTIVE COVER 732

E EDGE OF WIDE CONDUCTOR 49

TOTAL : 1410

(SEE EM MAP LEGEND FOR EXPLANATIONS)
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TABLE 4-3
EM _ANOMALY STATISTICS
HELDER LAKE {GRID C)

CONDUCTOR CONDUCTANCE RANGE NUMBER OF
GRADE SEIMENS (MHOS) RESPONSES

7 > 100 0

6 50 - 100 5

5 20 - 50 . 2

4 10 - 20 4

3 5 - 10 12

2 1- 5 51

1 < 1 56

* INDETERMINATE 34

TOTAL 164
CONDUCTOR MOST LIKELY SOURCE NUMBER OF
MODEL RESPONSES

D DISCRETE BEDROCK CONDUCTOR 11

B DISCRETE BEDROCK CONDUCTOR 9

s CONDUCTIVE COVER 139

E EDGE OF WIDE CONDUCTOR 5

TOTAL 164

(SEE EM MAP LEGEND FOR EXPLANATIONS)
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Excellent resolution and discrimination of conductors
was accomplished by using a fast sampling rate of 0.1 sec and
by employing a common frequency (900 Hz) on two orthogonal
coil-pairs (coaxial and coplanar). The resulting
"difference channel" parameters often permit differentiation
of bedrock and surficial conductors, even though they may

exhibilt similar conductance values.

Anomalies which occur near the ends of the survey lines
(i.e., outside the survey area), should be viewed with
caution. Some of the weaker anomalies could be due to
aerodynamic noise, i.e., bird bending, which is created by
abnormal stresses to which the bird is subjected during the
climb and turn of the aircraft between 1lines.  Such
aerodynamic noise is usually manifested by an anomaly on the
coaxial inphase channel only, although severe stresses can

affect the coplanar inphase channels as well.

Magnetics

A Scintrex IGS/MP-3 proton precession magnetometer was
operated at the survey base to record diurnal variations of
the earth's magnetic field. The clock of the base station
was synchronized with that of the airborne system to permit

subsequent removal of diurnal drift.
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The background magnetic levels have been adjusted to the
mean IGRF value for the survey area. However, the IGRF

gradient across the survey block has not been removed.

The total field magnetic data have been presented as
contours on the base maps using a contour interval of 10 nT
where gradients permit. The maps show the magnetic

properties of the rock units underlying the survey area.

There is ample evidence on the magnetic maps which
suggests that the survey area has been subjected to
deformation and/or alteration. These structural
complexities are evident on the contour maps as variations in
magnetic intensity, irregular patterns, and as offsets or

changes in strike direction.

The geologic strike inferred from the magnetic data
changes from approximately east/west to west-northwest/east-
southeast in the western half of the area to approximately

northeast/southwest in the east.

The magnetic values range from a background of
approximately 59400 to over 67000 nT in the vicinity of
fiducial 4170 on line 10180, and fiducial 300 on line 10460.




A highly magnetic feature, which is bounded by the
60000 nT contour is located on sheets 2 and 3. It contains
the highest magnetic values in the survey area. The changes
in strike direction within this feature, and the truncations
in the contour patterns, suggest that this 2zone is
structurally complex between lines 10460 and 20120. Many of
the anomalies interpreted to be of bedrock origin are located
within this complex feature or in close proximity to the
contact of this 2zone with the surrounding, less magnetic'

material.

The western end of the survey area (sheet 1) also seems
to be structurally complex. Several magnetic features near
the north ends of 1lines 20330 to 20730 may have been
subjected tb some deformation or folding. They seem to be
truncated in the east by a possible magnetic break extending
from fiducial 2140 on line 20410 to the north end of line
20270. |

If a specific magnetic intensity can be assigned to the
rock type which is believed to host the target
mineralization, it may be possible to select areas of higher
priority on the basis of the total field magnetic maps. This
is based on the assumption that the magnetite content of the

host rocks will give rise to a limited range of contour
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values which will permit differentiation of various

lithological units.

The total field magnetic data have been subjected to a
processing algorithm to produce enhanced magnetic maps. This
procedure enhances near-surface magnetic units and
suppresses regional gradients. Maps of the first or second
vertical magnetic derivative can also be prepared from

existing survey data upon request.

The magnetic results, in conjunction with the other
geophysical parameters, should provide valuable information
which can be used to effectively map the geology and

structure in the survey area.

Resistivii

Resistivity maps, which display the conductive
properties of the survey area, were produced from the 7200 Hz

coplanar data.

In areas where several conductors or conductive trends
appear to be related to a common geological unit, these have
been outlined as "zones"” on the EM anomaly maps. These zone

6utlines usually approximate the limits of conductive units




defined by the resistivity contours, but may also be related

to possible contacts inferred from the magnetic data.

The zones may consist of a single conductive horizon, or
may contain numerous banded or segmented conductors. They

may show close correlation with magnetic units.

These 2zones are sometimes gquite extensive and often
reflect "formational" conductors which may be of minor
interest as direct exploration targets. Howeyer, attention
may be focused on areas where these 2zones appear to be
faulted or folded or where anomaly characteristics differ

along strike.

The resistivity patterns show a general agreement with
the magnetic trends, although many of the resistivity lows
outline the lakes and streams of the survey area. There are
some bedrock anomalieé in the survey area which are located
in lakes and streams. These anomalies may not produce
distinct resistivity lows on the 7200 Hz resistivity maps as

they may be masked by the effects of conductive overburden.

Bedrock anomalies which occur in close proximity to
magnetite-rich zones may also fail to produce distinct

resistivity lows on the resistivity map.
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The VLF method is quite sensitive to the angle of
coupling between the conductor and the propogated EM field.
Consequently, conductors which strike towards the VLF station
will usually yield a stronger response than conductors which

are nearly orthogonal to it.

The VLF parameter does not normally provide the same
degree of resolution available from the EM data. Closely-
spaced conductors, conductors of short strike length or
conductors which are poorly coupled to the VLF field, may
escape detection with this method. Erratic signals from the
VLF transmitters can also give rise to strong, isolated
anomalies which should be viewed with caution. The filfered
total field VLF contours are presented on the base maps with

a contour interval of one percent.

VLF results were obtained from the transmitting stations

at Cutler, Maine (NAA - 24.0 kHz), Seattle, Washington (NLK-
24.8 kHz), and Annapolis, Maryland (NSS - 21.4 kHz). The
VLF maps show the contoured results of the filtered total

field from Annapolis for all lines.

The general magnetic strike in the survey area, inferred

from the magnetic data, changes from approximately east/west
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in the western half of the survey block to northeast/.
southwest in the :east. The strike of the western half
provides good coupling with the VLF signals from Cutler,

while the eastern half provides moderate coupling.

In general, the VLF trends over the survey block are
strong, and well defined. The general strike of the VLF data
is east/west to northwest/southeast. These trends show good
agreement with the trend of the lakes and streams in the
area, and many of the VLF anomalies may be caused by
conductive surficial material. Many VLF trends show good
correlation with the bedrock conductors interpreted from the

electromagnetic data.

Many of the structural features inferred from the
magnetic data are evident as truncations in the contour

patterns on the VLF maps.

Electromagnetics

The EM anomalies resulting from this survey appear to
fall within one of three general categories. The first type
consists of discrete, well-defined anomalies which yield
marked inflections on the difference channels. These
anomalies are usually attributed to conductive sulphides or

graphite and are generally givem a "B", "T" or "D"
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interpretive symbol, denoting a bedrock source.

The second class consists of moderately well-defined
quadrature responses which coincide with low amplitude or
negative polarity inphase responses. The positive quadrature
is attributed to poorly conductive material which overlies,
or is associated with, a magnetite-rich host. These
anomalies often yield very weak conductance values but show
moderate to strong magnetic correlation. Interpretive

symbols may vary from "B?" to “S?".

The third class of anomalies comprises broad responses
which exhibit the characteristics of a half space and do not
yield well-defined inflections on the difference channels.
Anomalies in this category are usually given an "S" or "H"
interpretive symbol. The lack of a difference channel
response usually implies a broad or flat-lying conductive

source such as overburden.

The effects of conductive overburden are evident over
most of the survey area. Although the difference channels
(DIFI and DIFQ) are extremely valuable in detecting bedrock
conductors which are ‘partially masked by conductive
overburden, sharp undulations in the bedrock/overburden

interface can yield anomalies in the difference channels
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which may be interpreted as possible bedrock conductors.
Such anomalies wusually fall into the *"S?" or “B?"
classification but may also be given an "E" interpretive
symbol, denoting a resistivity contrast at the edge of a

conductive unit.

In areas where EM responses are evident primarily on the
quadrature components, zones of poor conductivity are
indicated. wWhere these responses are coincident with
magnetic anomalies, it is possible that the inphase component
amplitudes have been suppressed by the effects of magnetite.
Most of these poorly-conductive magnetic features give rise
to resistivity anomalies which are only slightly below
background. If it is expected that poorly-conductive
economic mineralization may be associated with magnetite-rich
units, most of these weakly anomalous features will be of
interest. In areas where magnetite causes the inphase
components to become negative, the apparent conductance and

depth of EM anomalies may be unreliable.

As economic mineralization within the area may be
associated with massive to weakly disseminated sulphides,
which may or may not be hosted by magnetite-rich rocks, it is
difficult to assess the relative merits of EM anomalies on

the basis of conductance. It is recommended that an attempt
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be made to compile a suite of geophysical "signatures" over
areas of interest. Anomaly characteristics are clearly
defined on the computer-processed geophysical data profiles

which are supplied as one of the survey products.

Even weak conductors may be of economic significance in
the survey area. A complete assessment and evaluation of
the survey data should be carried out by one or more
qualified professionals who have access to, and can provide a
meaningful compilation of, all available geophysical,

geological and geochemical data.

CONDUCTORS IN THE SURVEY AREA

The electromagnetic anomaly maps show the anomaly
locations with the interpreted conductor type, dip,
conductance and depth being indicated by symbols. Direct
magnetic correlation is also shown if it exists. The strike
direction and length of the conductors are indicated when
anomalies can be correlated from line to line. When studying
the map sheets, consult the anomaly listings appended to this

report.

Many of the electromagnetic anomalies in the survey area

seem to have some association with magnetic zones. Some
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anomalies are directly coincident with highly magnetic
trends, while some are located at contacts between highly
magnetic‘zones, and relatively non-magnetic zones. There are
also some conductors attributed to bedrock sources that are

located in the vicinity of apparent structural breaks.

The differences in magnetic signatures with respect to
electromagnetic anomalies show that the conductors in the
area are likely due to different causative sources. Strong
magnetic conductors are commonly observed over pyrrhotite,
while strong non-magnetic conductors often reflect graphitic

zones.

Most of the stronger anomalies which have - been
attributed to bedrock sources, give rise to resistivity lows
on the 7200 Hz resistivity map. Well-defined resistivity
lows are not developed where the conductors are coincident

with highly magnetic, magnetite-rich zones.

Not all anomalies can be described in this report. The
following paragraphs, hovever, describe some of the more
interesting geophysical targets in the survey area which are

considered to warrant further investigation.
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Sheet 1

Most of the conductive trends on sheet 1 that are of
probable bedrock origin are associated with magnetic
features. The magnetic data suggest that sheet 1 is
structurally complex. The conductors therefore have a
segmented appearance, and are mostly of limited strike
length. Strike directions of the conductors are changeable,
and are closely related to the changing magnetic strike

direction on sheet 1.

Conductors 20210H-20340D, 20230E-20240F, 20290C-
20400B, 20340A-20370B, 20340B-20360B,
20390B-20440A, 20440B-20610B, 20540B-
20630A, 20570C-20590C, 20650A-20690B,
20700B~30040C and 20730A-30040B

These conductors are all related to a thin magnetic
zone trending approximately west-northwest/east-
southeast to east/west. This magnetic zone is complex.
There are several places along strike where the magnetic
contours seem to be truncated or offset. Dips have been
determined for several 'of the conductors. There is
evidence of a northerly dip for conductors 20440B-

20610B, 20650A-20690B, 20700B-30440C. Southerly dips
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are exhibited by conductors 20210H-20340D, 20230E-20240F
and 20290C-20400B. This suggests that some of the
sources of these conductors may be overturned.
Correlation with the magnetic data varies along strike
of most of these conductors. Conductors 20290C-20400B,
20340B-20360B, 20390B-20440A, 20540B-20630A and 20700B-~
30040C coincide with the peaks of this magnetic zone,
while the others seem to be related to magnetic
contacts. Most of the conductors reflect thin bedrock
sources. The highest conductance values of these trends
are located between lines 20270 and 20350, 20530 and
20620, and 20730 and 30040. There is correlation of
most of these trends with several strong VLF anomalies.
These anomalies do not seem to be adversely affected by

conductive overburden.

Conductors 20410B-20440D, 20420D-20450B, 20490B-20570F,
20490C-20500E, 20440E-20480C and 20400C-
20490D

These conductors are also related to thin magnetic
units trending west-northwest/east-southeast. Magnetic
correlation varies along strike. Conductor 20490B-
20570F reflects a very strong source. Dips vary along

strike (north at anomalies 20510F and 20530B, and south
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at anomaly 20560C), suggesting that the source of this
conductor is overturned at one or more locations.
Closely-spaced parallel conductors 20410B-20440D and
20420D-20450B are moderately strong. Conductor 20410B-
20440D dips to the south, while 20420D-20450B dips to
the north. This suggests that the source of one is

overturned with respect to the other.

Conductors 20450G-20470I, 20460H-20470H, 20480G-20500J
and 20490F-205001I

These conductors are all associated with an east-
northeast /west-gsouthwest trending magnetic wunit which
seems to merge with a highly magnetic, semi-circular
feature to the west. These conductors are moderately
strong and of limited strike length. Conductor 20480G-

20500 exhibits a dip to the north.

Conductors 20340M-20350K, 20340N-20350L, 20370L-20390N,
20370M-20410I and 20410H-20440L

These conductors are also associated with another
east-northeast/west-southwest trending magnetic zone
which merges with the same semi-circular feature to the

west. These conductors are strong, and of limited
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strike length. Conductor 20410H-20440L exhibits a dip

to the south.

Other conductors, such as conductors 20380Q-20390Q,
20410K-20420N, 204200-20450J, and single line response
20410L are located near these conductive trends. The
magnetic data suggest that this area is structurﬁlly'
complex. Several structural linear features can be

inferred from the magnetic data.

Conductors 20730C-30030D, 20680C-30020C, 20670D-20680D,
20630B-20640C, 20630D-20650B, 20630E-20640E,
20600F-20610D, 20560F-20570I, 20530G-20540H,
20510L-20530H, 20460L-20470K and 20460M-
20470L |

These conductors are associated with the highly

magnetic, semi-circular feature mentioned previously.

Conductors 20730C-30030D, 20680C-30020C, 20670D=-
20680D, 20630B-20640C, 20630D-20650B and 20630E-20640E
seem to. be related to the magnetic peaks of this
feature. The others &re situated in high gradient

magnetics, suggesting that they are contact features.
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Strikes of this group of conductors vary from
east/west for the most westerly conductor, gradually
changing to northeast/southwest for the eastern

conductors.

Conductors 20590J-20640M, 20550I-20560H, 20550J-20560I,
20550K-20580H and 20460N-20480M

These conductors are of limited strike length,
trending approximately east/west. All appear to be
related to magnetic contacts at the northern edge of the
same semi-circular magnetic feature as the previous
group of conductors. These conductors exhibit northerly

dips, except for 20460N-20480M, which dips to the south.

The magnetic data suggest that the area is complex
in the vicinity of conductors 20460N-20480M, 20460L-
20470K and 20460M-20470L. The strike directions of the

conductors in this area are variable.

Conductors 20350v-204000, 20360T-20370T, 20390AA-
20410Q, 20400N-20460T, 204605-205500, 20360R~
20430P, 20380U-20540M, 20380T-20390X, 20400I-
20410N and 20450M-20460P

These conductors are related to two thin magnetic
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bands and a relatively non-magnetic =zone. They are
situated in an area which appears to have been subjected
to some deformation or folding. Conductors 20350V-
204000, 20400N-20460T, 204605-205500 and 20380U-20540M
are coincident with the peaks of these thin magnetic
bands. Most of these conductors reflect very strong,
thin bedrock sources, although conductance values vary
along strike. Dips vary within this area, suggesting
that the sources of some conductors are overturned.
Conductors 20400I-20410N and 20450M-20460P are of
limited strike length. They occur within a magnetic low
which is also located in this area of deformation.

Conductor 20400I-20410N dips to the south.

These magnetic units are all truncated in the east
by an apparent structural break which trends north-
northeast/south-southwest from fiducial 2140 on line

20410 to the north end of line 20270.

Conductors 20680M-20720J, 20680N-20690L, 20690M-
20700P, 207000-20720L, 20710P-20730L and
20710R-20720M

These conductors are very strong and of limited

strike length. They seem to be situated around a local
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magnetic high extending from fiducial 780 on line 20680
to fiducial 2295 on line 20720. All conductors seem to
be related to the contact of this local magnetic high

and the surrounding less magnetic units.
Conductors 206901-20730G and 206%0J-20730H

These very strong, parallel conductors are of
limited strike length. Both are coincident with a local
magnetic high extending from fiducial 1340 on line 20690
to fiducial 2853 on line 20730. A strong VLF anomaly is

coincident with this magnetic feature.
Conductors 30180F-30190E and 30180G-30190F

These closely spaced, moderately weak conductors
are of 1limited strike length. They show strong
correlation with a magnetic high e;tending from fiducial
2190 on line 30150 to fiducial 1428 on line 30200. This
magnetic unit is also coincident with a moderately
strong VLF response. The VLF response, however, may be
adversely affected by conductive overburden due to its

proximity to the lake shore.
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Conductors 30150A-30160B

This weak, probable bedrock conductor is of limited
strike length. It is coincident with the peak of a
highly magnetic circular feature extending over lines

30140 to 30180.

There are other weak conductive trends and single line
responses on this sheet that should be subjected to further

investigation to determine their importance.

Sheet 2

Most of the bedrock anomalies on sheet 2 are contained
in 3 to 4 sub-parallel conductors trending east-northeast/
west-southwest. These conductors extend the length of sheet

2 through the central region of the map.

There is coincidence of these conductors with a complex,
highly magnetic unit. Conductors 10010C-10020D, 10060A-
10090C, 10110C-10290D, 10310E-10510K show the strongest
magnetic correlation. These trends are coincident with a
magnetite-rich zone within the magnetic unit. These trends
do not give rise to well-defined resistivity lows on the 7200

Hz resistivity map.
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Several conductors show correlation with other peaks
within this magnetic zone, while some, such as 10050C-10110F,
10390H-10460T, 104600U-20080K and 20080J-20150G, seem to be
related to the contact of this magnetic trend and the

surrounding relatively non-magnetic material.

Most conductors reflect very strong, thin bedrock
sources, although conductance values vary greatly along
strike. Dip directioné are difficult to determine when the
EM responses exhibit the effects of magnetite, or when two or
more conductors are closely spaced. At the eastern end of
this conductive zone there is evidence of northerly dips.
West of line 10630 the conductors exhibit a southerly dip.
Two exceptions at the western end of this 2zone are north-
dipping conductors 20090D~20100B and 20110C-20130B. The
change in dip direction suggests some sources have been
overturned. The magnetic zone is structurally complex, and
several structural breaks can be inferred from the magnetid
data. These structural linear features intersect the
magnetic unit at steep angles. The magnetic 2zone is most
complex between lines 10460 and 20180. Between these lines
the 2zone appears to have been subjected to folding or
deformation. Many of the structural breaks inferred from the

magnetic data are situated between these lines.
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West of line 10530, the magnetic trend seems to split
into two magnetic units divided by a relative magnetic 1low.
The conductive trends also seem to diverge, coinciding with

the magnetic peaks of the zone.

The magnetic trends and the conductors seem to be
truncated at the western end of sheet 2 by an apparent
structural break trending approximately northwest from the

southern end of line 20070 to fiducial 4200 on line 20200.

Zone A

Zone A contains two conductors of limited strike
length and several single 1line responses. The
approximate 1limit of this zone is the 1000 ohm-m
contour. Most of the conductors in this zone reflect
thin bedrock sources of moderate strength. There is
some correlation of the conductors in this zone with

local magnetic highs. Conductor 20050R-20060T exhibits

a north dip.

Zone B

Zone B consists of four to five sub-parallel

bedrock conductors. The conductors in this zone are
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assoclated with a highly complex magnetic unit. The
zone is approximately outlined by the 59400 nT contour
on the total field magnetic map. There is direct
magnetic correlation of several conductors with some of
the peaks in this zone. These include 10310Q-10380V and
10350L-10460X. Most conductors reflect very strong,
thin bedrock sources, although conductance varies along

strike.

Dips of closely~spaced conductors, such as those in
Zone B, are difficult to determine. Conductors 10290N-
10320Q and 10360Q-103800 exhibit a northerly dip, while
conductor 10350L-10460X exhibits a dip to the south.

Zone C

The approximate limit of Zone C is the 1000 ohm-m
contour on the 7200 Hz resistivity map. The conductors
in Zone C reflect thin, strong bedrock sources. There
is evidence of a northerly dip. There is direct
correlation of this zone with a highly magnetic trend
striking northwest/southeast. This magnetic feature
seems to be intersected by two possible structural
breaks inferred from the magnetic data. There is

direct correlation of this zone with a strong VLF trend.
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This VLF response may be a combination of the effects of
conductive surficial material and bedrock sources as it

is situated near a lake shore.
Conductor 10520W-20040I

This conductor is located west of Zone B. It seems
to be coincident with part of the same magnetic trend as
Zone B. This conductor reflects a thin bedrock source.

There is evidence of a south dip.

Conductors 101501-10230I, 102501-10260K, 10270K-10310L,
10290J-10310K, 10330K-10340K, 10330J-10390K
and 10340J-10420K '

These conductors are situated in several weak
magnetic features southeast of 2Zone B. Magnetic
correlation varies along s8trike of all conductors.
Conductor 10150I-10230I reflects a relatively weak, thin
bedrock source with a probable dip to the north. No
dips have been determined for the other conductors.
Conductance values vary along strike of conductors
10330J-10390K and 10340J-10420K. The highest values are
situated between lines 10340 and 10360.
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Conductor 10130H-10140F

This conductor is a well-defined thin bedrock
source of limited strike length. This conductor is
associated with a local magnetic high. Anomaly 10130G
is a strong single line response located in close
proximity to this conductor. Both conductor 10130H-
10140F and anomaly 10130G exhibit southerly dips.

Conductors 10460I-10510G, 10480G-10490E, 10490F-10510F
and 10530F-10540E

These conductors are coincident with a highly
magnetic unit, which is possibly related to the highly
magnetic feature extending through the céntral region of

the sheet.

Conductor 10460I-10510G is coincident with the peak
of this magnetite-rich zone. This conductor reflects a
thin, moderately strong bedrock source. It has a
probable dip to the north. The other conductors reflect
weak, probable bedrock conductors that appear to be
related to the contacts of this zone with the

surrounding, less magnetic material.
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Conductors 20070L-20140H, 20110M-20220K, 20140G-20220H
and 20200G-20210K

These conductors reflect thin, strong bedrock
sources. Conductors 20110M-20220K and 20140G-20220H are
coincident with two magnetic peaks of a magnetic zone
extending over 1lines 20120-20220. Both conductors
exhibit a probable south dip. These two conductors are

coincident with very strong VLF trends.

Conductor 20070L-20140H is a moderately étrong
bedrock conductor which is located south of conductors
20110M~20220K and 20140G-20220H. There is no magnetic

correlation with this trend.
Conductor 20010J-20070P

This conductor reflects a strong, thin bedrock
source, although conductance varies along strike. There
is evidence of a southerly dip. It is associated with a
thin magnetic trend striking approximately east/west,
although magnetic correlation also varies along strike.
This conductor is coincident with a moderately strong

VLF anomaly.
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Conductors 20260Q-20270L and 20270M-202900

These conductors reflect strong thin bedrock
sources of limited strike length. There is direct
correlation of these conductors with a local magnetic

high, and a strong VLF anomaly.

Sheet 3

All of the anomalies interpreted to be of bedrock origin
are situated within a highly complex magnetic zone defined by

the 60000 nT contour. This zone may be related to the highly

magnetic trend on sheet 2.

Several apparent structural breaks can be inferred from
the magnetic data which seem to intersect this magnetic
feature. This magnetic unit also appears to have been

subjected to some deformation or folding.

Zone D

The conductors of 2one D reflect thin bedrock
sources. Conductor 10460B-10500B is coincident with a
peak of the magnetic zone above. Conductance values

vary along strike of the conductors in this zone.
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The limit of this 2zone is defined by the 1000 ohm-m

contour on the 7200 Hz resistivity map.

Conductors 10530E-10540D, 10570D-10580D, 10610C-10620D

These conductors reflect probable bedrock sources.

They are all located within the highly magnetic 2zone.

Single line responses 10610F, 10630J and 10660D may also
be of interest. Anomaly 10660D is a very strong single line
response which gives rise to a well-defined resistivity low.
There is a probable dip to the north. All of these
responses are located in high gradient magnetics, and may be

related to contacts.




BACKGROUND INFORMATION

This section provides background information on
parameters which are available from the survey data. Those
which have not been supplied as survey products may be

generated later from raw data on the digital archive tape.

ELECTROMAGNETICS

DIGHEM electromagnetic responses fall into two general
classes, discrete and broad. The discrete class consists of
sharp, well-defined anomalies from discrete conductors such
as sulfide lenses and steeply dipping sheets of graphite and
sulfides. The broad class consists of wide anomalies.from
conductors having a large horizontal surface such as flatly
dipping graphite or sulfide sheets, saline water-saturated
sedimentary formations, conductive overburden and rock, and
geothermal zones. A vertical conductive slab with a width of

200 m would straddle these two classes.

The vertical sheet (half plane) is the most common model
used for the analysis of discrete conductors. All anomalies
plotted on the electromagnetic map are analyzed according to
this model. The following section entitled Discrete

Conductor Analysis describes this model in detail, including
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the effect of wusing it on anomalies caused by broad

conductors such as conductive overburden.

The conductive earth (half space) model is suitable for
broad conductors. Resistivity contour maps result from the
use of this model. A later section entitled Resistivity
Mapping describes the method further, including the effect of
using it on anomalies caused by discrete conductors such as

sulfide bodies.

Geometric interpretation

The geophysical interpreter attempts to determine the
geometric shape and dip of the conductor. Figure 5-1 shows
typical DIGHEM anomaly shapes which are used to guide the

geometric interpretation.

Discrete conductor analysis

The EM anomalies appearing on the electromagnetic map
are analyzed by computer to give the conductance (i.e.,
conductivity-thickness product) in siemens (mhos) of a
vertical sheet model. This is done regardless of the
interpreted geometric shape of the conductor. This is not an
unreasonable procedure, because the computed conductance
increases as the electrical quality of the conductor

increases, regardless of its true shape. DIGHEM anomalies
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are divided into seven grades of conductance, as shown in
Table 5-1 below. The conductance in siemens (mhos) is the

reciprocal of resistance in ohms.

Table 5-1. EM Anomaly Grades

Anomaly Grade siemens
7 > 100
6 50 - 100
5 20 - 50
4 10 - 20
3 5 - 10
2 1- S
1 < 1

The conductance value is a geological parameter because
it is a characteristic of the conductor alone. It generally
is independent of fre@uency, flying height or depth of
burial, apart from the averaging over a greater portion of
the conductor as height increases. Small anomalies from
deeply buried strong conductors are not confused with small
anomalies from shallow weak conductors because the former

will have larger conductance values.

Conductive overburden generally produces broad EM
responses which may not be shown as anomalies on the EM maps.
However, patchy conductive overburden in otherwise resistive
areas can yield discrete anomalies with a conductance grade

(cf. Table S5-1) of 1, 2 or even 3 for conducting clays which
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have resistivities as low as 50 ohm-m. In areas where ground
regsistivities are below 10 ohm-m, anomalies caused by
weathering variations and similar causes can have any
conductance grade. The anomaly shapes from the multiple
coils often allow such conductors to be recognized, and these
are indicated by the letters S, H, and sometimes E on the

electromagnetic anomaly map (see EM map legend).

For bedrock conductors, the higher anomaly grades
indicate increasingly higher conductances. Examples:
DIGHEM's New Insco copper discovery (Noranda, Canada) yi ‘ded
a grade 5 anomaly, as did the neighbouring copper-zinc Magusi
River ore body; Mattabi (copper-zinc, Sturgeon Lake, Canada)
and Whistle (nickel, Sudbury, Canada) gave grade 6; and
DIGHEM's Montcalm nickel-copper discovery (Timmins, Canada)
yielded a grade 7 anomaly. Graphite and sulfides can span
all grades but, in any particular survey area, field work may
show that the different grades indicate different types of

conductors.

Strong conductors (i.e., grades 6 and 7) are charac-
teristic of massive sulfides or graphite. Moderate
conductors (grades 4 and 5) typically reflect graphite or
sulfides of a less massive character, while weak bedrock

conductors (grades 1 to 3) can signify poorly connected

graphite or heavily disseminated sulfides. Grades 1 and 2
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conductors may not respond to ground EM equipment using

frequencies less than 2000 Hz.

The presence of sphalerite or gangue can result in ore
deposits having weak to moderate conductances. As an
example, the three million ton lead-zinc deposit of
Restigouche Mining Corporation near Bathurst, Canada, yielded
a well-defined grade 2 conducteor. The 10 percent by volume
of sphalerite occurs as a coating around the fine grained

- massive pyrite, thereby inhibiting electrical conduction.

Faults, fractures and shear zones may produce anomalies
which typically have low conductances (e.g., grades 1 to 3).
Conductive rock formations can yield anomalies of any
conductance grade. The conductive materials in such.rock
formations can be salt water, weathered products such as
clays, original depositional <clays, and carbonaceous

material.

On the interpreted electromagnetic map, a letter
identifier and an interpretive symbol are plotted beside the
EM grade symbol. The horizontal rows of dots, unde: the
interpretive symbol, indicate the anomaly amplitude on the
flight record. The vertical column of dots, under the
anomaly letter, gives the estimated depth. 1In areas where

anomalies are crowded, the letter identifiers, interpretive
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symbols and dots may be obliterated. The EM grade symbols,
however, will always be discernible, and the obliterated |
information can be obtained from the anomaly listing appended

to this report.

The purpose of indicating the anomaly amplitude by dots
is to provide an estimate of the reliability of the
conductance calculation. Thus, a conductance value obtained
from a large ppm anomaly (3 or 4 dots) will tend to be
accurate whereas one obtained from a small ppm anomaly (no
dots) could be gquite inaccurate. The absence of amplitude
dots indicates that the anomaly from the coaxial coil-pair is
5 ppm or less on both the inphase and quadrature channels.
Such small anomalies could reflect a weak conductor at the
surface or a stronger conductor at depth. The conductance
grade and depth estimate illustrates which of these

possibilities fits the recorded data best.

Flight 1line deviations occasionally yield cases where
two anomalies, having similar conductance values but
dramatically different depth estimates, occur close'together
on the same conductor. Such examples illustrate the
reliability of the conductance measurement while showing that
the depth estimate can be unreliable. There are a nuﬁber of
factors which can produce an error in the depth estimate,

including the averaging of topographic variations by the




- 5-8 -

altimeter, overlying conductive overburden, and the location
and attitude of the conductor relative to the flight 1line.
Conductor location and attitude can provide an erroneous
depth eastimate because the stronger part of the conductor may
be deeper or to one side of the flight line, or because it
has a shallow dip. A heavy tree cover can also produce
errors in depth estimates. This is because the depth
estimate is computed as the distance of bird from conductor,
minus the altimeter reading. The altimeter can lock onto the
top of a dense forest canopy. This situation yields an
erroneously large depth estimate but does not affect the

conductance estimate.

Dip symbols are used to indicate the direction of dip of
conductors. These symbols are used only when the anomaly
shapes are unambiguous, which usually requires a fairly

resistive environment.

A further interpretation is presented on the EM map by
means of the line-to-line correlation of anomalies, which is
based on a comparison of anomaly shapes on adjacent lines.
This provides conductor axes which may define the geological
structure over portions of the survey area. The absence of
conductor axes in an area implies that anomalies could not be

correlated from line to line with reasonable confidence.
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DIGHEM electromagnetic maps are designed to provide a
correct impression of conductor quality by means of the
conductance grade symbols. The symbols can stand alone with
geology when i)lanning a follow-up program. The actual
conductance values are printed in the attached anomaly list
for those who wish quantitative data. The anomaly ppm and
depth are indicated by inconspicuous dots which should not
distract from the conductor patterns, while being helpful to
those who wish this information. The map provides an
interpretation of conductors in terms of length, strike and
dip, geometric shape, conductance, depth, and thickness. The
accuracy is comparable to an interpretation from a high

quality ground EM survey having the same line spacing.

The attached EM anomaly list provides a tabulation of
anomalies in ppm, conductance, and depth for the vertical
sheet model. The EM anomaly list also shows the conductance
and depth for a thin horizontal sheet (whole plane) model,
but only the vertical sheet parameters appear on the EM map.
The horizontal sheet model is suitable for a flatly dipping
thin bedrock conductor such as a sulfide sheet having a
thickness 1less than 10 m. The 1list also shows the
resistivity and depth for a conductive earth (half space)
model, which is suitable for thicker slabs such as thick
conductive overburden. 1In the EM anomaly list, a depth value

of zero for the conductive earth model, in an area of thick
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cover, warns that the anomaly may be caused by conductive

overburden.

Since discrete bodies normally are the targets of EM
surveys, local base (or =zero) levels are used to compute
local anomaly amplitudes. This contrasts with the use of
true zero levels which are used to compute true EM
amplitudes. Local anomaly amplitudes are shown in the EM
anomaly list and these are used to compute the vertical sheet
parameters of conductance and depth. Not showq in the EM
anomaly list are the true amplitudes whichhvare used to

compute the horizontal sheet and conductive earth parameters.
Questionable Anomalies

DIGHEM maps may contain EM responses which are displayed
as asterisks (*). These responses denote weak anomalies of
indeterminate conductance, which may reflect one of the
followings a weak conductor near the surface, a strong
conductor at depth (e.g., 100 to 120 m below surface) or to
one side of the flight 1line, or aerodynamic noise. Those
responses that have the appearance of valid bedrock anomalies
on the flight profiles are indicated by appropriate
interpretive symbols (see EM map legend). The others
probably do not warrant further investigation unless their

locations are of considerable geological interest.
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The thickness parameter

DIGHEM can provide an indication of the thickness of a
steeply dipping conductor. The amplitude of the coplanar
anomaly (e.g., CPI channel on the digital profile) increases
relative to the coaxial anomaly (e.g., CXI) as the apparent
thickness increases, i.e., the thickness in the horizontal
plane. (The thickness is equal to the conductor width if the
conductor dips at 90 degrees and strikes at right angles to
the flight line.) This report refers to a conductor as thin
when the thickness is likely to be less than 3 m, and thick
when in excess of 10 m. Thick conductors are indicated on
the EM map by parentheses "( )". For base metal exploration
in steeply dipping geology, thick conductors can be - high
priority targets because many massive sulfide ore bodies are
thick, whereas non-economic bedrock conductors are often
thin. The system cannot sense the thickness when the strike
of the conductor is subparallel to the flight line, when the
conductor has a shallow dip, when the anomaly amplitudes are
small, or when the resistivity of the environment is below

100 ochm-m.

Registivity mapping

Areas of ﬁidespread conductivity are commonly
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encounteraed during surveys. In such areas, anomalies can be
generated by decreases of only 5 m in survey altitude as well
as by increases in conductivity. The typical flight record
in conductive areas is characterized by inphase and
quadrature channels which are continuously active. Local EM
peaks reflect either increases in conductivity of the earth
or decreases in survey altitude. For such conductive areas,
apparent resistivity profiles and contour maps are necessary
for the correct interpretation of the airborne data. The
advantage of the resistivity parameter is that anomalies
caused by altitude changes are virtually eliminated, so the
resistivity data reflect only those anomalies caused by
conductivity changes. The resistivity analysis also helps
the interpreter to differentiate between conductive trends in
the bedrock and those patterns typical of conductive
overburden. For example, discrete conductors will generally
appear as narrow lows on the contour map and broad conductors

{(e.g., overburden) will appear as wide lows.

The resistivity profiles and the resistivity contour
maps present the apparent resistivity using the so-called
pseudo-layer (or buried) half space model defined by Fraser

(1978)1. This model consists of a resistive layer overlying

1 Resistivity mapping with an airborne multicoil
electromagnetic system: Geophysics, v. 43, p.144-172
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a conductive half space. The depth channels give the
apparent depth below surface of the conductive material. The
apparent depth is simply the apparent thickness of the
overlying resistive layer. The apparent depth (or thickness)
parameter will be positive when the upper layer is more
resistive than the underlying material, in which case the

apparent depth may be quite close to the true depth.

The apparent depth will be negative when the upper layer
is more conductive than the underlying material, and will be
zero when a homogeneous half space exists. The apparent
depth parameter must be interpreted cautiously because it
will contain any errors which may exist in the measured
altitude of the EM bird (e.g., as caused by a dense tree
cover). The inputs to the resistivity algorithm are the
inphase and quadrature components of the coplanar coil-pair.
The outputs are the apparent resistivity of the conductive
half space (the source) and the sensor-source distance. The
flying height is not an input variable, and the output
resistivity and sensbr-source distance are independent of the
flying height. The apparent depth, discussed above, is
simply the sensor-source distance minus the measured altitude
or flying height. Consequently, errors in the measured
altitude will affect the apparent depth parameter but not the

apparent resistivity parameter.
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The apparent depth parameter is a useful indicator of
simple layering in areas lacking a heavy tree cover. The
DIGHEM system has been flown for purposes of permafrost
mapping, where positive apparent depths were used as a
measure of permafrost thickness. However, little
quantitative use has been made of negative apparent depths
because the absolute value of the negative depth is not a
measure of the thickness of the conductive upper layer and,
therefore, is not meaningful physically. Qualitatively, a
negative apparent depth estimate usually shows that the EM
anomaly is caused by conductive overburden. Consequently,
the apparent depth channel can be of significant help in

distinguishing between overburden and bedrock conductors.

The resistivity map often yields more useful information
on conductivity distributions than the EM map. In comparing

the EM and resistivity maps, keep in mind the following:

{a) The resistivity map portrays the absolute value
of the earth's resistivity, where resistivity =

1/conductivity.

(b) The EM map portrays anomalies in the earth's
resistivity. An anomaly by definition is a
change from the norm and so the EM map displays

anomalies, (i) over narrow, conductive bodies
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and (ii) over the boundary zone between two wide

formations of differing conductivity.

The resistivity map might be likened to a total field
map and the EM map to a horizontal gradient in the direction
of flightz. Because gradient maps are usually more sensitive
than total field maps, the EM map therefore is to be
preferred in resistive areas. However, in conductive areas,
the absolute character of the resistivity map usually causes

it to be more useful than the EM map.

Interpretation in conductive environments

Environments having background resistivities below 30
ohm-m cause all airborne EM systems to yield very large
responses from the conductive ground. This usually prohibits
the recognition of discrete bedrock conductors. However,
DIGHEM data processing techniques produce three parameters
which contribute significantly to the recognition of bedrock
conductors. These are the inphase and quadrature difference
channels (DIFI and DIFQ), and the resistivity and depth

channels (RES and DP) for each coplanar frequency.

2 the gradient analogy is only valid with regard to the
identification of anomalous locations.
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The EM difference channels (DIFI and DIFQ) eliminate
most of the responses from conductive ground, leaving
responses from bedrock conductors, cultural features (e.g.,
telephone lines, fences, etc.) and edge effects. Edge
effects often occur near the perimeter of broad conductive
zones. This can be a source of geologic noise. While edge
effects yield ancmalies on the EM difference channels, they
do not produce resistivity anomalies. Consequently, the
resistivity channel aids in eliminating anomalies due to edge
effects. On the other hand, resistivity anomalies will
coincide with the most highly conductive sections of
conductive ground, and this is another source of geologic
noise. The recognition of a bedrock conductor in a
conductive environment therefore is based on the anomalous
responses of the two difference channels (DIFI and DIFQ). and
the resistivity channels (RES). The most favourable

situation is where anomalies coincide cn all channels.

The DP channels, which give the apparent depth to the
conductive material, also help to determine whether a
conductive response arises from surficial material or from a
conductive zone in the bedrock. When these channels ride
above the zero level on the digital profiles (i.e., depth is
negative), it implies that the EM and resistivity profiles
are responding primarily to a conductive upper layer, i.e.,

conductive overburden. If the DP channels are below the
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zero level, it indicates that a resistive upper layer exists,
and this usually implies the existence of a bedrock
conductor. If the low frequency DP channel is below the zero
level and the high frequency DP is above, this suggests that

a bedrock conductor occurs beneath conductive cover.

The conductance channel CDT identifies discrete
conductors which have been selected by computer for appraisal
by the geophysicist. Some of these automatically selected
anomalies on channel CDT are discarded by the geophysicist.
The aﬁtomatic selection algorithm is intentionally
oversensitive to assure that no meaningful responses are
missed. The interpreter then classifies the anomalies
according to their souxce and eliminates those that are not
substantiated by the data, such as those arising from

geologic or aerodynamic noise.

Reduction of geologic noise

Geologic noise refers to unwanted geophysical responses.
For purposes of airborne EM surveying, geologic noise refers
to EM responses caused by conductive overburden and magnetic
permeability. It was mentioned previously that the EM
difference channels (i.e., channel DIFI for inphase and DIFQ

for quadrature) tend to eliminate the response of conductive

overburden. This marked a unique development in airborne EM
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technology, as DIGHEM is the only EM system which yields
channels having an exceptionally high degree of immunity to

conductive overburden.

Magnetite produces a form of geological noise on the
inphase channels of all EM systems. Rocks containing less
than 1% magnetite can yield negative inphase anomalies caused
by magnetic permeability. When magnetite is widely
distributed throughout a survey area, the inphase EM channels
may continuously rise and fall, reflecting variations in the
magnetite percentage, flying height, and overburden
thickness. This can lead to difficulties in recognizing
deeply buried bedrock conductors, particularly if conductive
overburden also exists. However, the response of broadly
distributed magnetite generally vanishes on the inphase
difference channel DIFI. This feature can be a significant
aid in the recognition of conductors which occur in rocks

containing accessory magnetite.

EM magpetite mapping

The information content of DIGHEM data consists of a
combination of conductive eddy current responses and magnetic
permeability responses. The secondary field resulting from
conductive eddy current flow is frequency-dependent and

consists of both inphase and quadrature components, which are
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positive in sign. On the other hand, the secondary field
resulting from magnetic permeability is independent of
frequency and consists of only an inphase component which is
negative in sign. When magnetic permeability manifests
itself by deéreasing the measured amount of positive inphase,
its presence may be difficult to recognize. However, when it
manifests itself by yielding a negative inphase anomaly
(e.g., in the absence of eddy current flow), its presence is
assured. In this latter case, the negative component can be

used to estimate the percent magnetite content.

A magnetite mapping technique was developed for the
coplanar coil-pair of DIGHEM. The technique yields a channel
(designated FEQ) which displays apparent weight percent
magnetite according to a homogeneous half space model.3 The
method can be complementary to magnetometer mapping in
certain cases. Compared to magnetometry, it is far less
sensitive but is more able to resolve closely spaced
magnetite zones, as well as providing an estimate of the
amount of magnetite in the rock. The method is sensitive to
1/4% magnetite by weight when the EM sensor is at a height of
30 m above a magnetitic half space. It can individually

resolve steep dipping narrow magnetite-rich bands which are

3 Refer to Fraser, 1981, Magnetite mapping with a
multi-coil airborne electromagnetic system:
Geophysics, v. 46, p. 1579-159%4.
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separated by 60 m. Unlike magnetometry, the EM magnetite
method is unaffected by remanent magnetism or magnetic

latitude.

The EM magnetite mapping technique provides estimates of
magnetite content which are usually correct within a factor
of 2 when the magnetite is fairly uniformly distributed. EM
magnetite maps can be generated when magnetic permeability is

evident as negative inphase responses on the data profiles.

Like magnetometry, the EM magnetite methbd maps only
bedrock features, provided that the overburden is
characterized by a general lack of magnetite. This contrasts
with resistivity mapping which portrays the combined effect

of bedrock and overburden.

Recognition of culture

Cultural responses include all EM anomalies caused by
man-made metallic objects. Such anomalies may be caused by
inductive coupling or current gathering. The concern of the
interpreter is to recognize when an EM response is due to
culture. Points of consideration used by the interpreter,
when coaxial and coplanar coil-pairs are operated at a common

frequency, are as followsz
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Channel CPS monitors 60 Hz radiation. An anomaly on
this channel shows that the conductor is radiating
power. Such an indication is normally a guarantee that
the conductor is cultural. However, care must be taken
to ensure that the conductor is not a geologic body
which 8trikes across a power line, carrying leakage

currents.

A flight which crosses a “line" (e.g., fence, telephone
line, etc.) yields a center-peaked coaxial anomaly and
an m-shaped coplanar anomaly.4 When the fiight crosses
the cultural line at a high angle of intersection, the
amplitude ratio of coaxial/coplanar response is 4. Such
an EM anomaly can only be caused by a 1line. The
geologic body which yields anomalies most cloﬁoly
resembling a line is the vertically dipping thin dike.
Such a body, however, yields an amplitude ratio of 2
rather than 4. Consequently, an m-shaped coplanar
anomaly with a CXI/CPI amplitude ratio of 4 is virtually

a guarantee that the source is a cultural line.

A flight which crosses a sphere or horizontal disk
yields center-peaked coaxial and coplanar anomalies with

a CXI/CPI amplitude ratio (i.e., coaxial/coplanar) of

4 see Figure 5-1 presented earlier.
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1/4. In the absence of geologic bodies of this
geometry, the most likely conductor is a metal roof or
small fenced yard.> Anomalies of this type are
virtually certain to be cultural if they occur in an

area of culture.

A flight which crosses a horizontal rectangular body or
wide ribbon yields an m-shaped coaxial anomaly and a
center-peaked coplanar anomaly. In the absence of
geologic bodies of this geometry, the most 1likely
conductor is a large fenced area.” Anomalies of this
type are virtually certain to be cultural if they occur

in an area of culture.

EM anomalies which coincide with culture, as seen on the
camera film or video display, are usually caused by
culture. However, care is taken with such coincidences
because a geologic conductor could occur beneath a
fence, for example. 1In this example, the fence would be
expected to yield an m-shaped coplanar anomaly as in
case #2 above. If, instead, a center-peaked coplanar

anomaly occurred, there would be concern that a thick

5 It is a characteristic of EM that geometrically
similar anomalies are obtained froms (1) a planar
conductor, and (2) a wire which forms a loop having
dimensions identical to the perimeter of the
equivalent planar conductor.
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geologic conductor coincided with the cultural line.

6. The above description of anomaly shapes is valid when
the culture is not conductively coupled to the
environment. In this case, the anomalies arise from
inductive coupling to the EM transmitter. However, when
the environment is quite conductive (e.g., less than 100
ohm-m at 900 Hz), the cultural conductor may be
conductively coupled to the environment. In this latter
case, the anomaly shapes tend to be governed by current
gathering. Current gathering can completely distort the
anomaly shapes, thereby complicating the identification
of cultural anomalies. In such circumstances, the
interpreter can only rely on the radiation channel CPS

and on the camera film or video records.

The existence of a magnetic correlation with an EM
anomaly is indicated directly on the EM map. In some
geological environments, an EM anomaly with magnetic
correlation has a greater likelihood of being produced by
sulfides than one that is non-magnetic. However, sulfide ore
bodies may be non-magnetic (e.g., the Kidd Creek deposit near
Timmins, Canada) as well as magnetic (e.g., the Mattabi

deposit near Sturgeon Lake, Canada).
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The magnetometer data are digitally recorded in the
aircraft to an accuracy of one nT (i.e., one gamma) for
proton magnetometers, and 0.01 nT for cesium magnetometers.
The digital tape is processed by computer to yield a total
field magnetic contour map. When warranted, the magnetic
data may also be treated mathematically to enhance the
magnetic response of the near-surface geology, and an
enhanced magnetic contour map is then produced. The response
of the enhancement operator in the frequency domain is
illustrated in Figure 5-2. This figure shows that the
passband components of the airborne data are amplified 20
times by the enhancement operator. This means, for example,
that a 100 nT anomaly on the enhanced map reflects a 5 nT

anomaly for the passband components of the airborne data.

The enhanced map, which bears a resemblance to a
downward continuation map, is produced by the digital
bandpass filtering of the total field data. The enhancement
is equivalent to continuing the field downward to a level
(above the source) which is 1/20th of the actual sensor-

source distance.

Because the enhanced magnetic map bears a resemblance to
a ground magnetic map, it simplifies the recognition of
trends in the rock strata and the interpretation of

geological structure. It defines the near-surface local
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geology while de-emphasizing deep-seated regional features.
It primarily has application when the magnetic rock units are
steeply dipping and the earth's field dips in excess of 60

degrees.

Any of a number of filter operators may be applied to
the magnetic data, to yield vertical derivatives,
continuations, magnetic susceptibility, etc. These may be

displayed in contour, colour or shadow.

VL.F

VLF transmitters produce high frequency uniform
electromagnetic fields. However, VLF anomalies are not EM
anomalies in the conventional sense. EM anomalies primarily
reflect eddy currents flowing in conductors which have been
energized inductively by the primary field. In contrast, VLF
anomalies primarily reflect current gathering, which is a
non-inductive phenomenon. The primary field sets up currents
which flow weakly in rock and overburden, and these tend to
collect in low resistivity zones. Such zones may be due to
massive sulfides, shears, river valleys and even

unconformities.




—5-27~

AMPLITUDE

AR : b i I Y 1 } IR R 1%
s imnleins M il { e

NI ik e g A i et o i I

ll,! : i‘ | ] i»; it j_i i1 '-1;:ttaf" { | ‘I n:! E]iy t h r i

Rl Ends R (I N [T Y L fadled H AN ’:' )

o [y'l: it i{ ‘f I: !PJH:T i ! ‘]H; | I"l ‘:l, !}::u AR M i u;:

tiddets | 135, f ot irivde 4 o i . )

tgend ’-.n: 3 v {11 {ilo,l.‘ 'l' " "l ‘I’F: w riTT l‘,ﬂ . i
0 crahl iy Al ' HHINH N R

SERELERS | 1IN R 1 g g

3!. ¥ fn il J ;"i. ! 1 FRPYS IO e ¢ " t.yl | rathi HiY }

Wl e M1 At R BB 110 R el G A

G el il ERERI AR ; o of poo P LED

uw :!i‘,“ In ‘}' i :,";: ggi.t‘:} ' b : ; | :‘T . '

Lidl ﬁ' 4 s '1 f } d, “';"i W ‘II‘. 1y ! " s e
ity ;l H - l ,J IJI[ 13 i "!' , 1 ALY O
! J ". i nraaa W i f
.Il’1 li!!sl g g l' ! t-iﬁ i’!"'" in l'h‘ : J ‘ il ' ‘o' il

"I 38 il“l ;f '! " |I i b ; :l 1:! _." I'T. Al ’ ' .I‘ , "" ' .

i AR [P TN O O E } oo il L bt . 1 AP Y 1
pastigis: HAHHGSEEERERN kI Bl
TSR | P e L
T T NP SLENE J 4 S 1 N X 3 {0 SN O H A Pty i my
| j' g v h q | R I-T 1‘ F ';‘rql“ .,~,‘T ‘ :[! :' . EW'A‘ :“'C é ' 1 i ]
‘.‘.::.L. 51“' 2 } M ': '“ ,:' :' , 3 pa Tt R 'll; %. » 0|1l
eSS RS S E e S

Y AL e 0 2 ; T3] ¢ 0% 1 i 4 I
s e ifinionc: 3 RN {uio. i:!'ﬁ{lﬁ‘..;f-j' s A MRRTE L] I il smve il
' ' -y ’ v. . " i y ; " ¥
Pk i f e o STRMRU G s TR
b 1 & N ! [t F it {foeh iaritphifls B ]
g ide by o 5 SESTI REUILHI Tt nir it Nt o 1
e A " D ) ' !'h » i "' : e L1 ot "
HRIEEEE I SRR T R
II’l. 1 '-‘v o :! i Wil ‘! .. ml i i 'l"}.x ! 1' '"‘ ¥ "I’;,
AT R ! iy FER [ 3 [ RN 2 N M &ii
i sk s« o R i e 2 o } ittt [ .
‘ p 4 e . ' i.,u," :.;ll;s-‘_ f. " {, f l‘
. .. . R R N E B H )
i i d: {'; : ! . o) -;» - ¥ {-I‘ [N ¥ '¢b ! l , i:\i ‘ h
ghn FU(E W ‘“"ﬁt!":!' k5 % & W 44‘?& b i :
i D Hirit e L T UL RARR R 23 REH B

0= Toltd 1072

CYCLES / METRE

Fig. 5-3 Frequency response of VLF operator.




- 5-28 -

The VLF field is horizontal. Because of this, the
method is quite sensitive to the angle of coupling between
the conductor and the transmitted VLF field. Conductors
which strike towards the VLF station will usually yield a
stronger response than conductors which are nearly orthogonal

to it.

The Herz Industries Ltd. Totem VLF-electromagnetometer
measures the total field and vertical quadrature components.
Both of these components are digitally recorded in the
aircraft with a sensitivity of 0.1 percent. The total field
yields peaks over VLF current concentrations whereas the
quadrature component tends to yield crossovers. Both appear
as traces on the profile records. The total field data are
filtered digitally and displayed as contours to facilitate
the recognition Aof trends in the rock strata and the

interpretation of geologic structure.

The response of the VLF total field filter operator in
the frequency domain (Figure 5-3) is basically similar to
that used to produce the enhanced magnetic map (Figure 5-2).
The two filters are identical along the abscissa but
different along the ordinant. The VLF filter removes long
wavelengths such as those which reflect regional and wave
transmission variations. The filter sharpens short
wavelength responses such as those which reflect local

geological variations.
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CONCLUSTONS AND RECOMMENDATIONS

This report provides a very brief description of the
survey results and describes the equipment, procedures and

logistics of the survey.

The survey was successful in locating many bedrock
conductors and zones of interest. The various maps included
with this 1report display the magnetic and conductive
properties of the survey areas. It is recommended that the
survey results be reviewed in detail, in conjunction with all
available geophysical, geological’ and geochemical
information. Particular reference should be made to the
computer generated data profiles which clearly define the

characteristics of the individual anomalies.

There are numerous anomalous responses in the survey

area which are considered to be high priority targets.

The conductors detected by the survey show marked
variations in magnetic correlation and conductance. These
changes suggest that the conductive sources also vary in
composition. Strike directions of the conductors vary

throughout the survey area.
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The magnetic data suggest that the area has been subject
to deformation and/or alteration. There are many conductors
which appear to be related to contacts between magnetically

distinct units.

Other conductors, which are poorly defined, appear to
transect the local geologic strike. In many areas, these
trends may reflect faults or other structural features.
Structural breaks, or deformation, are considered to be of
particular interest as they may have influenced mineral

deposition within the survey area..

The bedrock conductors defined by the survey should be
subjected to further investigation, using appropriate surface
exploration techniques. Anomalies which are currently
considered to be of moderately low priority may require

upgrading if follow-up results are favourable.

It is also recommended that additional processing of
existing geophysical data be considered, in order to extract
the maximum amount of information from the survey results.
Colour maps and enhanced shadow maps often provide valuable
information on structure and lithology, which may not be
clearly evident on the contour maps. Current processing

techniques can yield images which define subtle, but
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significant, structural details.

Respectfully submitted,

DIGHEM SURVEYS & PROCESSING INC.
— N
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Ruth A. Pritchard
Geophysicist
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APPENDIX A
LIST OF PERSONNEL

The following personnel were involved in the
acquisition, processing, 1ntegpretation and presentation of
data, relating to a DIGHEM!V airborne geophysical survey
carried out for Champion Bear Resources Ltd., over a property
in the Helder Lake Area, Ontario.

Kirby Mills Survey Operations Manager

David E. Pritchard Survey Operations Supervisor
Philip Miles Geophysical Operator

David Miles Second Geophysical Operator
Roger Morrow Pilot (Questral Helicopters Ltd.)
Paul Bottomley Computer Processor

Ruth A. Pritchard Geophysicist/Interpreter

Gojko Mijac Draftsperson

Susan Pothiah Word Processing Operator

The survey consisted of 1612 km of coverage, flown from
May 13 to May 15, 1989.

All personnel are employees of Dighem Surveys &

Processing Inc., except for the pilot who is an employee of
Questral Helicopters Ltd.
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Ruth A. Pritchard
Geophysicist

RAP/sdp
Ref: Report #1069
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Date: July 11, 1989

IN ACCOUNT WITH
DIGHEM SURVEYS & PROCESSING INC.

Tos Dighem flying of Agreement dated April 28, 1989
pertaining to an Airborne Geophysical Survey in the
Helder Lake Area, Ontario

Survey Charges
Ferry and mobilization $ 8,000.00

1586 km of flying $91,988,00
£.33,388,00

Allocation of Cosgtg

- Data Acquisition (60%)
- Data Processing (20%)
- Interpretation, Report and Maps (20%)

DIGHEM SURVEYS & PROCESSING INC.

Ruth A. Pritchard
Geophysicist
RAP/sdp
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I, Ruth A. Pritchard of the City of Brampton, Province of
Ontario, do hereby certify that:

1. I am a geophysicist, residing at 31 Barrington
Crescent, Brampton, Ontario, L6Z 1N2.

2. I am a graduate of York University, Downsview,
Ontario, with a Specialized Honours B.Sc. Earth
Sciences - Geophysics (1986).

3. I have been actively engaged in geophysical
exploration since 1986.

4. The statements made in this report represent my best
opinion and judgement.
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Ruth A. Pritchard
Geophysicist
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