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T GEOCHEMICAL AND GEOLOGICAL FIELD REPORT

SUBMITTED TO GREAT NORTHERN PETROLEUMS .

'~ & MINES LTD.,

LEE AND OLE CLAIM GROUP, CHURCHILL COPPER

AREA, B..C. August - September 1969

INTRODUCTION:

Soil sampling and geological mapping were undertaken
~on the L.ee Claim Group, co:npo.sed of 32 claims and
. on the Ole Claim Group composed of 20 claims, from

August 22 to September 13, 1969.

The object was to find out if there are any copper
showings existivn‘g on the property, and if the geology

_is similar to that of the Churchill Copper Mine.

LOC_ATION.:

The Claims are located q}aout 100 rr/liles y\}e,st of Fort
_Nel&‘:on in ihe Rocky Moqntains, in the Liard Mining
DAistrict, .néar the confluence of the Magnum a.nd ]jelano
Creeks, ‘whi‘c:l'l is about three miles south of the Churchill

‘Copper Mine. Access is by the Churchill Copper
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haﬁlagé J:;oad v;f.hichrleiave's thé ‘Alaska Higl';way : .
' a'tl Mile 401 andlpa‘sses throuéh the southern end

6f the Ole claims V.about 28- milevs- from the highway.

The writer and 2 helpers stayed in an e}vccelle‘nt :

éabin sirtuate;l abfaut 13 miles from the property,

at the Bridge crossing of the Racing River.

 TOPOGRAPHY:

The topography of the whole area, in general,' is
extremely ruggea. The elévation _variés from under
3,000 feet iAn the bI.'o‘ad U-—shaped river valleyé'to
over '9,00(5 feet on the méuniain i;eaks. D.elaho Creek
flows southerly through the western edge of the Ole
claims. On eaéh side of these creeks are talus slides
with an incline fron';- 3(?° to 45°. These slides are,
_interspersé.d with mino.r rqck blAuffsi and extend for

aplproximately’l,SOO to ‘3,000 horizontél feet to largér,

often impassable, bluffs. ' a SN

WEATHER :

The climate of the area could be termed sub-arctic.
N Temperatures can thus dip to a mirimum of -60° F. in

January to a maximum of about 90° F in July. Freeze-

~up starts approximately mid-October and break-up around



April or May. | There are thus only four or five

mro‘ntAl'ls; of explorétibn .seésoﬁ; and éndw';:aéx fall

a.n-}ftiine du'ring thésé mc;nths. | For the threg weeks spenf;
on the Ole and Lee Group:;.s; the .weathe.r 'variéd from

- hot, sunny days (70° temperatures) to rain and snow.

MAP PLOTTING:

The geochemiNcal map was drawn oh a scale of 1" =400",
It contains the line's. with the étations and the claims

\‘/vith th.e claiﬁ posts. It is difficult to contour vthis

"type of map becausevthel ‘Holman Cu values are _semvi-
quantitative. The anomalous a'i*eas, thereforev, are
ci-rcled_with a éolid line..

" The geological rrxlap‘i:s also drav;rn on a scale of 1" -'“-.400'.
Rock outcrops,: rock bluffs, stféams, foads, and the

claims are marked on this map.
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GEOC‘.HE.MICAL SURVEY:
1. Survey procedure
For the Lee claimé,, D»elano_ Creek wa'sl-used
for a baseline, which -runs approximately §50° W
ih the survey area. l_Lines; were Achained, compasséd
and ﬂaggea N 40° W - S 40°‘E. Lines were run-:
in this direction since it ‘was thought that an E .M.
survey using these lines Wduld best pick-up any copper
mineralization, 'The survéy was to be done after .the
soil sampling if an iﬁstfument, bécame available before
winter snowfall, VSoili‘sample.s were picked up on
. these lines every 100 ft. and vmark'ed with red flagging
£ape. Blue ribbon. was puf up where the lipes crossed
the baseline. ‘Two‘ soil safnplé line'éFWere. chained, comp-
assed and inarkéd with red flagging up the creek, one line
on‘each side. It was hoped that these lines could catch
ény copper leaching dréining 'dow;vn the hill. On the west
endb ‘of theApr.ope'r{;y, 4 lines'wefe run east-west because

of the incréasihg trével time ‘it took the survey crew to
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"reach the work area. - Unfortunately, this area was
not finished (approximately 3 lines were not run)

due to snow,

The érea, because of -slopes; yarying 'fro'fn 30° tov45°‘
4 and bécause of a low brush that makes walking'very-
difficult, is a tough one to work ihv; Thefefpre, on
the .Ole group, all roadé ai}d cat .trails were used as
soil sampleAlines. These were chained, ‘coml'aassed
and flagged every 100 feet with red flagging tape.

Additional lines were run tol fill in the gaps.

On both groups, soil sampling was limited from one to

three thousand feet aboV€ the creeks because of rock
~ bluffs., Also, in many places, no sample .wa'.s taken

because of talus or outcropping.

Unfortunately, there are virtually no geochemical values
for lines 36W and 44W', stations 1 - 20S. It seems the
, s;arxiples Wénb missing in transit (fhey were shipped by

truck from Fort Nelson tc Vancouver).
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‘The soil samples weredug with a rock-pick, which
seeméd to be more ‘eﬁectix.re in this Var}ea_because of
_the heavy mbss and much rock. Tﬁe type c;f soil
collécted was clayish and was p‘rob_ably closer to ‘a

C-type than a B.

Since the mineralization in-this area is associated

with the an:iés-ite dykes andAsince andesite is;, almost
alWays more magnetic than éfgillite shale (through
which the. ’dikes intrude in i,his area), it was thought
that a magnetic survey would 'be ciuite useful in

picking up these dikes through ove%burden. However,
test lines were run ove.r 2 of the dikes, both 100 ft, or
more in width, us’ihg a 'p;Drtable ‘v‘ertfical component
fluxgaté fnagnetometer mahufactured_ by Sabre Electronic
Instruments Ltd. of North Burﬁaby, B.C., and neither
one of the dikes was pickekd up. Thereféfe a magnetometer

survey was abandoned.

2, ‘Testing Procedure

- The Holman copper field test was used to analyse all

the soil samples. It is a simple test, and as long as



proper lab methods are utilized, reliable resulls can

bei obtainéd.

“The Holman being a >fie1d iést, the samples do not.rieed
to ’be dried, .and ;ilt or soil found in the field is usually
fine enough to test vﬁthout being screened. However,

' some of ﬁhe lsampies wére quite rocky and were thus"
sifted By an 80-mesh séreen. | A small _\poArtionb of a
fin‘e—grairAled soil sample is put into .a te»st-tube. A,A
weak écid bu:f:fér solution is added and then a chémical
: indicato‘r. It is ‘Well shaken and a color is .'c;btained.. 4

' Ifbgreen, 'phe re-advir‘1g is neg-ative; if cdlorless (the

end point_,)_ o:c" red, the .rea.c_ling is positive. Measured
amounts of indicator are adde.dAto a red solution until
the end point is reachéd; The amount of indicator
requi.red for. this determines tﬁe reading, and thus the
units ‘are> milliliters of indicaibr_.' The results are
‘shown in figure l; ; A reading of one or more is Acor'l—

sidered as a positive result.

.3.4' Discussion of Results

Many of the -samplesvwhen Being tested eﬂervesced,.



indicating a high amouﬁf of carbonate . ".’-I‘his will

give an unwanted positive réaaing aﬁd_tﬁué must

be corrected by adding mofe buffer solution. Tilere
is then a ceftainv amount of errér in this,. and some
of the readings are proba“bly more positive than they |

should be.

There are three areas that, because of their large

size and high values, are of particular interest.

They are labelled A., B, and C.

Anomaly A occurs on Lee 9 and 14 M.C. It
is relatively low in elevation and occurs within the _
" fork of Delano Creek. The anomaly could be

caused by a cdpper sulphide.

_ The second anomaly, anorﬁaiy B, occuré on Lee

3 M.C. From the geological map, the source
':_seems to OCCl‘II‘ in rock unit 4. Because of the
high vélues, it ‘seem_s this an;);fnaly may also indicate
a copper sulp.hide so.urc‘e.‘ Since the anoma;ly is

on a southern slope, the source
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would be around more northern values (qphill_)...
"Anomaly C is found on Lee 4 M.C., and thus could
easily occur on rock unit 1 (argillite-shale). The
copper con_tenf of the soil has probably been leached
down from a higher source. | How high the source ils,.

is hard to say.

"There are quite a few interesting anomalou}s areas that -
seem to follow the direction ‘of th.e survey lines. 1In
iqth.er' 'wQI"ds,"'the source haé been leache'd‘ downhill,
Speéifically, thesé anomalies occur on the horthern_
extenéioné of lines 4W, 32\/4\%,' 44W and 68W, &‘hese

are all found on the Lee Claim Group.

.Of academic ivnterest- {s a" large a‘nomraly found on Ole ll

In this area has.' been found much chalcopyrite float
similarl"tobthe "o'réibfb'Larg.o or Churchill Coéper Minles,
which w.ould thué causve 'g_he a,noma.ly.v It is poséible that
this float could have been ééiﬁi'\rea from thre.: bedrock beneath.
~Howé\ref, the soil type seems to be glacial till and thus

would have come from ILargo or Churchill Cépper Mines.,



This éh@uld befurther csl;l-e;:ke.d out. Onthe bé;e—'
| ulin'éi (Lee Cilaim> Grqtrip)k ) betweéyn-»lstatiéhs 63W a;nd'7GW,
v;re Vav sex".ievs oé s‘illt 'sa.,l‘rn_.p;es ‘(takenmfrorn't.,he nox;thern i
rfoArI% cv>f.Delano Cr__eek)“ tha_t givé ari»omalot..tsk reédinés..
l]ﬁt fee-mé then that ‘tliAeb coppef source is further |
:upstream banc'l per‘h’aps off of the"bLee Claim Group.
Some of th}e source; no doubt, is f.r01.'n' the aréa

~around lines 68 W and 72 W, v

It must b§ Vremembervéd tha.t‘ the Holman t4ést is = ,semi"-—‘
quahtitativé >onei’ and thereforé is more of a copi)er a
indicator than a cépper rﬁeasufe .. if one desires
greater acéuracy, f,heﬁ the samples shoﬁ];d be
' tested bj;r hot.acid e'x_trac;tion‘ which vmeasure“s the total
 number of 'cop-per ions in the;b sofll..' The Holman tesl
hlé;surés éﬁly those ions of _minefé.ls that are easily

dissolved.

GEOLOGICAL MAPPING:

The geology of the ore deposits of the Churchill Copper

. mine, the Davis Keays deposit and the Largo deposit

-

are all similar. ~The prfncipal sulphide, ohalcépyrite,

is found in a quartz-calcite vein which in turn is in a
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_country rock of hlghly contorted argllhte. It
seems the mmerahzatlon is assomated w1th near-
',»vertical basic dykes which are usually 100 feet wide,

~  and str{ke abqut northeast--southWest.

. The author made severél travers‘es iﬁ th.é area of the
: Le’é, Ole, and Shé.w claims., He.recognized about

) eiéht ‘different rock typés which are sh.o‘wn on the
geological map (figure 2) and afe separated according

--to time sequence.

-The olldest rock receg-nized was an. argillite~shale a'nd

" is of the Windermere type according to J.ohn R. Vail

in his M.Sc., thesis. It i-'s a grey-black rock with
alternate light;dark bands of bedding which usually dip
about 20° in a southerly direétior;.' it has 3 sets of
frgctures, with one being parallel to the bedding and

the strongést; usually, being approximalely perpendicular
to the bedding. | sOrﬁetim_es the fractures produce small
sharp angular piecés of rock. The strike and dip
Varyv'f_ron'i. place to piace. There are alsb found vein-

lets of calcite, and sometimes quartz, irarying in width
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fréﬁ 1/10 i‘ncl'-l. to 1 'orv 21nches ’.l‘hi's’ seems‘ to be

- tile s-érriev rock fype ‘jé‘s the'A'host__ rock for the : ﬁpper “
ore d'e‘p_o‘sits '.in this;i area;.-"' Vail feels this- is'-‘oblf t;he
'_"f’rotefozoic ége._ Thé roc.kl 1s fou‘nd in oufc?oppfngs , ._ N
‘ <alorz1g‘ the .cvz.r‘eeks a1;1d 1n the ,l'owex.‘: elévétioﬁs of tfle

mountains.

'>"‘I‘-he ;,\Argillite is cut by ne.a;r-'-verti‘cval gx'*ee-n basic
: d;'kes, designated by rock-unit 2, that genévrallly runs
‘s'outhwe'ast—nofthea'st.. éy'.the color,'thé prébébly »
“,j,'mir.leral co¥npositioﬁ is tha-x‘t. of anélvesitt.a.’ Thé rock
is fiﬁe—graingd ‘wi.th the’fabric of the :foc>:k g.encve'rally
becoming coarser in the larger -dykes. Y.In the lérger
aykéé Val.sAo, there is 'a str;'ng set of fractu.rtlasv par‘allbel
tp.the strike of the dyke andba weaker s'et'perpendicular
“to it, dippbing apﬁrdximatéiy. 76° to the s!outhwest. There afe
;also'vei‘nlets o-f.>calcite, ‘quartz, and epidote éuttihg |
: f;hé a..nrvdesite disgoh;o.rdantly. Specks §f pyrite -and the

odd speck of chalcopyrite have been seen in the andesite.

It is';diﬁig':ult to say what part of the sequence rock-unit

'3 {s in because of limited outcropping (West of Shaw
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gx;éup oﬁ the Lee gv:;‘o.;.ip.) . It is éhale Athat én
appearance is alf,ernate bands of buff and grey
_>c.:§lo'rs..." The bU:EEbands, g;'een below the’we'athered
surface,‘ are 3 .to 5 feét‘wide, softer and break in
lamellar planes parallél to the bedding. | The grey
bands, grey—green'belom-r the weéthered surface, a'\ré
1 to 2 feet thick, harder and thus more angular, Ofxe
'.set of fractures goes through botﬁ bands striking south
wifh vertical dip. A second set is limifgd to grey
baﬁds and strikes S60 E with a di§ of 60° to southwest.
The whole bed seems to be approximately 100 fee%t

thiék . or more.

What is called a red shale,. unit 4, ’varies in color from
red to grey and in rock type, from a metamorpﬁo_sed
shale to almost a q'uartz'ite.‘ The bU.".ff—C,TOlOI‘edA surface
is weatﬁerec} so thbat very thin ridgés stick out, ;»Ivhich
are usually curved. | Ca‘lcite and quartz stringers cut

, perpehdicular to the beddiﬁg and contain a few specké
of 'p'yrit.e and cﬁglcopyrite. Th-ereA was also noticed

~an Lunid.entiﬁed purple or wine-red mineral with blc;»ck_y
‘clveavage and qccuring with quartz, -The thickness

- seems to vary from 100 to about 300 feet.

A
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. Rock-units 5 aﬁd 6 v;re.r'e | depositéd in roughlsr

,~the; same time, since up a bltﬁ on Méunt Robsevelt
"~ there was noti'cedv altefpate bands of pt..t'rpl.e ‘and gr.eyA
'cong‘lomerate.l However, they'wére separated -
- because the p‘u;éle. conglomeraté always éccurred

. first and there is a definite contact betweeﬁ th>e two.

" The rocks of »the‘ purple congiomerate.vary in diameter
" from 1/20 inch to 5 in(lzhe.s and almost all é.re dark
purple. The grey conglomerate has rocks the same
size but .generally of a gbrey or green cplor. West
of Magnum Creek, the purple conglofnerate is about
SO feet thick»and the Agrey c;onélomerate ai)out 15.feet
tﬁick. The conglomerate beds, as do xiock— unité 4,

7, and 8 in this locality, dip approximately 20° to S 40,

Above.this, in same location, is 30 teet of a greeﬁ

quartzite, some of it with purple bands going through it,

" Rock-unit 8 is a buff weathered grey—black shale at
least 100 feet thick. I{ does not have any cleavage

‘or fractures.
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RECOMMENDATIONS :

) An.EM should pick up the massive copper mineral-
ization found in this country., It is thus thought that
'Uvan EM survey would be quit useful.‘_;. Llnes ‘should be -

. Tun from the creek and uphill to the’ b'ottAom-of the bluffs.

"ed,

Resp e ctfully submij

. - - David Mark, B.Sc.
December 11, 1969, , Geophysicist
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PESUME OF TECHNICAL AND FIELD EXPERIDNCE
: oF DAVID MARK, B. Sc.

. EDUCATION:

Graduate of University of British Columbia in Science' (B.Sc.)
in Geophysics, B

EXPEPiENCE IN INDUSTRY

1. Prospectmg and geologlcal eValuatlon for New Taku Mines
‘during exploration season of 1965.

2. . Field supervisor for geophysical and geochemical work and
prospecting for Mastadon-Highland Bell Mines Ltd. during ex-

ploration season of 1966.

3.  Field nsupervisor in geochemical work and geological mapping
for Anaconda (Can.) Company during exploration season of 1967.

4, Field geophyulust for Geo-X Surveys Lid. during explozahon
season of 1968, ;

5. Pfe-sently geophysicist for Geotronics Surveys Litd., Vancouver,BA.C.

6. Experience in various geophysical inst_,rumenf surveys; magnet-
ometer, electromagnetic, self potential, gravity, induced polarization,
restivity and seismic methods,

7. Member of British Columbia Geophysical Society.'

8. P. Eng. applied for w1th Assoc1atlon of Professwnal Englneers
of B C : :
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Cost Breakdown
August 22 to September 13, 1,09
(23 3ays)

WAGES

D. park B. Sc., Field Suporv1sor 23 days e 575, OO

 D. 1“’0*'1"13 Field Assistant; 23 days € : $40, 00
I Bumoskl Field Assis tant ?B'days @ $40,00

. VEHICIE RENTAL, 23 days e 315,00 per day

‘CAMP MAINTENANCE, 3 men - 23 days € ﬁAS 00

SURV“‘Y MATERIALS AND SUFFLIES
GEOCHEMICAL SUFFLIES AI\'D AI\«AL,YSIS 1 4200 samples C $.50

GLOL%ICAL - GFOCHE /ICAL ‘(ADPI“G & REF ORTS '

- ENGINEERIKG FEF%

TOTAL

Declared before me af the G'J'C( 0

. - U ,inthe . I/
' OVlan Cf T\" JJ L., "j”_: 11{5 . \a ) T
C7of . HQ.\Q.D—\ - 1970 |

' J

aue ATRENE ] tall o Affidsk
ANotary ™57 -0 k

$1,750,00
920,00
920,00

335,00

1,035,00

75,00

600,00 -

600,00

__ 400,00

$6,635,00

SUB-MINING 'REcurxur,;§



E. P. SHEPPARD & ASSOCIATES LTD.

CONSULTING GEOLOGISTS

314-402 WEST PENDER STREET,
VANCOUVER 3, B.C.

February 16, 1970

Mr, Tom Rolston
Geotronics Surveys

517-602 W, Hastings Street
Vancouver, B. C.

Dear Mr, Rolston:

At your request I have reviewed the references cited
below and examined the report prepared by employees of your
company, "Geochemical and Geological Field Report Submitted
to Great Northern Petroleums & Mines Ltd., Lee and Ole Claim
Group; Churchill Copper Area, B. C."

The claims group 1s located about 100 miles west of
Fort Nelson in the Rocky Mountains, in the Laird Mining Dis-
trict, near the confluence of the Magnum and Delano Creeks,
which is about three miles south of the Churchill Copper Mine,
Access is by the Churchill Copper haulage road which leaves -
the Alaska Highway at Mile 401 and passes through the southern
end of the Ole claims about 28 miles from the highway.

The geochemical report outlined three areas that,
because of their large size and high values, are of particu-
lar interest:

"A" occurs on Lee 9 and 14, It lies at low elevation
within the fork of Delano Creek. The anomaly may indicate
the presence of copper sulphide. In this area of precip-
itous terrain, a considerable amount of downhill leaching
and transportation may be expected. Thus, énomalies in low
elevation areas should be further explored either by bull-
doze trenches or geophysical survey (EM).

"B" occurs on Lee 3. The underlying rock is unit &,
a red shale, The high values may well represent copper sul-
phides, but since the anomaly occcurs on a steep slope, the
question of transportation and downhill leaching is again
raised,

"C" occurs on Lee 4, Here again, downhill leaching is
possible, Other anomalous areas within the claime group are
also ascribed to downtiill leaching.
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The survey appears to have been carefully carried out
and, while the anomalou$ areas located have been ascribed to.
downhill leaching and transportation, the survey has definitely
located key points which will give direction for further exXw
ploration, uphill, to try and detect the source,

_ Geology. The claims are underlain by maesive sedi-
mentary rocks believed to be- Proterozoic in age. The rocks
consisgt of -siltstones; shales and shaly argillites,. The
geries. is relatively flat-lying with considerable local fold-
ing,. The only. additional geologic features are gabbroic dikes,
They do not appear to be related to mineralization but are
thought to be part of the general zones of weakness which
also permitted intrusion of vein type occurrences carrying
sulphides.

: On the Davis—Keays property. “the veins are quartz-

. carbonate with chalcopyrite the chief copper sulphide,  The
veins dip steeply to vertical and have a general strike di- °
rection of N 40°E, They are persigstent and show little local
displacement or fracturing. No evidence of veins of thie ‘
nature has been found on the- Lee and Ole claims. .

. The writer spent Octeber 16th and. l?th. 1969. on: an
adjacent claims group and partly on the Lee and Ole group.:.
No ev1dence of veins wasg- discovered durlng the inveetigation
but a good picture of the geologic setting was obtained._

: It is felt that since much 6f the area 1s masked by
‘overburden, geophysical surveys could be- employed to goed

- advantage. The massive, copper, mineralization typical of'the

mineralized veins of the district would be easily detected by
‘the Electrosmagnetic type of geophysical instrument. It is

. therefore recommended that an EM survey be run over. the: -anomal-
 ous areag with additional EM survey llnes across the covered

areas. S : ,

The Geochemlcal and Geological f1e1d reporte and ac-
companying maps submitted by your company. ‘'represents data of :
real value and will be helpful .in laying out future exploration
work. and in determining the type of exploration to be followed,
I am satisfied that the reports and maps. are the resulis of
competent field work performed in an efficient manner.

P Respectfully submitted
QQ%TNC 4/‘5;\
@-'&f;ﬁsﬁ;ﬁiﬁm§ - or ,
K AT . E. Percy Sheppard P. Eng.

Coneulting Geelogist

EpPS:d
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Lee & Ole Claim Group
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