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COMBINED GEOLOGICAL AND GEOCHEMICAL ASSESSMENT REPORT

TOOT 1 "TOOT 2 and LARE 8 11 Mlneral Claims

_ INTRODUCTION . o S EEN

| The ciaims referred to in this reporr'are registered in the name.Of
Noranda Exploration Company Limited (No Persooal Liability) and include LAKE_
8-11 (14575-14578), TOOT 1 (542) and TOOT 2 (543) Mineral Claims. The LAKE
. 8-11 mineral elaims‘are;optioned‘by Noranda Exploration Company Limited
(N.P.L.) from prospectors A. Riba, S. Papp and A. Fekete; TOOT 1 and TOOT 2
were staked by Noranda Exploration Company Limited (N.P.L.) '

_ '-_The,propertyllies'Z kilometers'south of the:BC[Yukon.border;'BB'
kilometers east of Swift River (Yukon Territory) and 13 kilometers sooth'of

Milepost_?lO on the AlaskanHighway (see Figure;l, Location Map)..

'-  Access to the property in 1978 was by helicopter from SW1ft Rlver

. Yukon Terrltory (machlne ferried from Ross Rlver Yukon Terrltory).

. The clalms cover an occurrence of molybdenlte galena and scheellte
mlnerallzatlon in quartz veins, altered quartz monzonlte and - garnet d10p51de,

skarn zones.

,Work in 1978 comprised geological and geochemical soil surveys. To
'.prOVide sufvey:ooﬁtrol, 57.5 kilometere of grid were established,-coverihg the"
entire prooerty, and 1417 eoillsamples Were_taken by Stirling Expediring Ltd; :
of Ross River, Yukon Territory,_as contractor. Samples were aﬁaiyzed‘for
molybdenum, copper, lead, zinc and 51lver content. Geological maoping was
conducted ‘at .a’ scale of 1 5000 over. the property by G. Macdonald, Geologlst,i
under the supervision of G. Dirom, Profe551onal Engineer. Both of these
personnel are employees of Noran&a Exploration Company Limited (No Personal

Liability).
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GEOCHEMICAL SOIL SURVEY

All 50115 Were analyzed for copper, lead, zinc, molybdenum and- 81lver
-in the Noranda Exploration Company Limited laboratory located at 1050 Davie

Street," Vancouver,.British Columbla, analyst was Evert Van Leeuwen.

The SOll samples were collected by Stirling Expedlting Ltd of Ross
| River Yukon Terrltory, und@r contract during the period September 2Znd to-

September 12th, 1978. Five personnel were engaged under the contract.

‘Sampling Method

‘ Samples:were obtained by digging holes with a maddock to a depth, when.
. feasible, where.the visible B horizon-or'sub—outcrop was encountered. The B
horizon was sampled whenever p0551b1e.‘ The - samples were placed in "Hi-Wet-=
‘Strength Kraft 3% x 65 Open-End envelopes and the grid station was marked on
the envelopes with 1nde11b1e felt pen. Samples were tied togetherjaccording to

‘lines and sent to thellaboratory in Vancouver for analysis. -

Laboratory Determination Method

‘The samples are first placed in a drYing cabinet for a period of 24 to
48 hours; the sample material is .then screened and 51ften to obtain a ~80 mesh

‘ fractlon.

The determlnation procedure for total copper, lead, zinc, molybdenum

'and silver is as. fpllows

. 0.200 gram of the —80 mesh material is digested in 2 ml of HC10
~and 0.5 ml of HNO, for approximately 4 hours. TFollowing diges-
tion, each sample”is diluted to 5 ml with demineralized H,0. A
.. varian Techtron Model AA~5 Atomic Absorption Spectrophotoiieter
was used to determine the parts per million copper, lead, zinc,
molybdenum and silver:content in each sample. ‘

The. Theory of Atomic Absorption Spectrophotometer is fully described |

in the literature and Wlll not be elaborated upon in this report.



PreSentation-of Geochemical Results

Results of;the-soil survey‘aretpresented in Drawings 1 to 5 of this
'repoft (plan'maps, scale 1 cm = 50 m, show1ng 1nd1v1dually Mo, Cu, Pb, Zn and"

Ag results in parts per mllllon)

. Discussion of Geochemical Results

L

(See Table 1 for a summary of anomalous soil sample values. )

(1) Cu-Mo
Copper and molybdenum present coincident anomalies from 106 ﬁ to 110 N.
The anomaly is‘linear and about ZOO'meters wide; it trends southwest from 110 N
-= 90 W. Moldeenum‘shows as a more‘cohcentrated anomaly,'uhiie'copper-is
less defiuitiﬁef‘.The copper anomaly‘exteuds farther‘southﬁest (to 100 N) than
molybdenum. - This anomaly.reflects molybdenite and minor chalcopyrite mineral-

ization along the sediment-intrusive contact.

(ii) . Pb-Ag
"'A,distinct lead-siluer-anomaly occurs partially coincident with the

copper—molybdenum anomaly. ThlS anomaly is best defined from 107 N to 110 N

ffom 90 W to 94 W. Perlpheral to the main: copper—molybdenum anomaly, lead -
and silver are: commonly weakly to moderately anomalous The lead and silver
values reflect galena-tetrahedrite(?) mlnerallzatlon in small quartz veins in
both iutrusive and‘sedimentaty rooks. Other occasional anomalous lead+silver
_areas represent mlnor galena mlnerallzatlon in rusty shear zones in the
1ntru81Ves, these anomalies tend to be qulte erratic but show a general 11near'

trend on the west, half of the grid.

Most of the anomalous zinc samples are peripheral to or partlally
coincident with the main copperumolybdenum anomaly. These samples reflect
mlnor sphalerlte in quartz veinlets or skarn. Other anomalous zinc samples
are qulte erratlc but may reflect weakly mlnerallzed shear zones in, the

1ntrusivo.
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Table lu"‘

Anomalous Values of Soil Samples

" Threshold

Anomalouﬁ‘

‘Highly‘Anomalous'

 Threshold

Anomalous-

Threshold

Anomalous

Threshold

. Anomalous

‘Threshold

Anomalous

. Highly Anomalous

10 ~ 24
= 24
== 60

22 - 36

30 ~ 60
== 60
© == 250

250 - 350

= 350

1.4-2.2
= 2.2

ppm
ppm
ppm

ppm

ppm

ppm

PP

Ppm

ppm
ppm

bpm
ppm.



GEOLOGY

';‘The pfdperty iSfunder1ain by Cémbro~0rdovician‘shales‘and carbonates
and Silurian-Devonian carbonaﬁes intruded by Cretaceous quartz monzonites.and
granodiorites. Near intrusive contacts, pelitic sediments are altered to

" hornfels and calcareous sediments altered to skarn. Border"phases‘of the :
intrusive comﬁlex‘aré moderately-tb intensely.altered.' ' .
L

A suﬁmary of'geology is presented in Table 2.

‘Table 2.

' Table of Fdrmations

CRETACEOUS =~ Kqm ' Quartz Momnzonite Medium to coarse grained
o ‘ : " Kg Granodiorite ‘ bictite granodicrite and
' ' S hornblende-biotite .
. quartz monzonite

SILURIAN-DEVONIAN - - 8D Domomite and ‘ Light grey-buff weather-
; ’ SR o - Limestone _ ing silty limestones and
: C ' dolomites; commonly ‘
‘altered mnear intrusive
contacts to wollastonite
(tremolite?) skarn.

CAMBRO-ORDOVICIAN = - - €02 - Shale | AR Thin bedded black shale;
e : S - altered to hornfels ‘
601' Limestone . Thin bedded, fine grained = |

grey limestone; altered
" to garnet-diopside skarn



(i) l‘ Cambrlan and OrdOV101an (Kechlka Croug)

_ The Cambrlan—OrdOV1c1an chhlka Group is repfesented on the TOOT

" claims by a thln (cﬁi 50 m thick) packaﬂe of thin bedded, flne gralned grey
limestone 6601(?)) and thin bedded black pyritiferous shale @602).. These -
rocks occur on the eastern portion of the ‘property and are present‘as banded
garnet—dlop51de*calc1te skarn (€0;) and lamlnated hornfels | (€0,). Fine.
gralned dlssemlnated pyrlte and pyrrhotlte are present to 25/ in hornfels.

- The hornfels and skarn of this unit are poorly exposed and have been hlghly

faulted and deformed where observed in outcrop.

(ii) | Silurian and Devonian

A thick sequénce of.buff—gfey.weathefings sandy doloﬁite overlies the
'_Kechika.Gfoup on . the eastern'mafgin-of the TOOT claims. The dolomite is’
" commonly 5111c1fled or altered to wollastonlte—tremollte(7) skarn and. forms
promlnent topographlc features (e.g. cliffs). Flne grained pyrite is present
(== l/) in the skarn. Occa31onally5 differentiated skafnification of the
‘fdolomlte, caused by alternating sand-rich and lime~rich bands up to 5 em in’

thlckness, produces a characterlstlc anastom081ng network weather1ng pattern.

(iii) - Granitic_ Rocks
Granitiq‘rocks‘intruding the older'stratified rocks underlie most of
the‘TOOijroﬁarty;_‘These intrusives represent the eastern margin of Cassiar
fBathdlith whiéh'is primafily composed of large areas of homoganeOus medium to.
coarse grained grey biotite duartz mbnzonite‘(Gebrielse, 1969). Péripheral
. phases of the TOOT proPerty consist of biotite~hornblende granodiorite, b1ot1te

qﬁaftz‘monzonlte and coarse gralned plnk granlte (pegmat1te7)

(1v) __Biotite Quartz Monzonite

Coarse grained greyish biotite quartz monzonite makes up most of the
'granitic rqck_at the TOQTlpropérty. Commonly, the rock is ﬁeakly‘hydrothermally
altered to the pfopylitic stage, characterized here by some chloritic-replade—
ment of mafic minerals and weak clouding of feldspars. Accessory minerals
include magnetifé (to 5% locally), apatite, illmenite and zircon.. The quartz
monzonite is intruded by swarms of aplite and occasional muscov1te—pegmat1te

dyvkes. Apllte dykes range in size from a few millimeters to one meter in w1dth



ﬁy)- '_ Biotite-lornblende Granodiorite

A medlum—gralned b10t1te~h0rnblende granodiorite phase of the intru- S
sive occurs on. the northwest boundary of the property. The granodlorlte is
'gradatlonal(?) with quartz monzonite in some 1nstances, but - contacts ‘are

Generally observed The rock is fresh and unaltered

(vi) Granite'

. :
Coarse grained pink granite occurs near the centre of the property

‘ Probably, the pegmatitic dykes and granlte porphyry represent a common phase'
kof the 1ntru81ve complex. Chlll margins are generally absent or very narrow
in beoth apllte and granlte dykes.. Occ351onal fragments of dlorlte to 5 em

in diameter occur in the granlte porphyry.
' Alteration.

. - Most of the 1ntru31ve rocks on the TOOT property show some degree of
alteratlon. Sedlmentary rocks have been perva31vely altered for as much as

‘500 meters- from thelr contact with the 1ntrus1ve mass. . o ff"_d o

‘Alteration ‘on the property has been divided into four classes as a
result of field classification. Surface leaching of rocks is not a significant

feature'at thelIQQl,property.

Rocks with no V1slble alteration of the primary mlnerals were con—

'31dered to be fresh

'gii) | PropylitiC*ArgilliC
) The propylltlc alteratlon zone was characterlzed by chloritic alter*

atlon of biotite and slrght clouding of feldspars..

(1idi) Phylllc Strong Argillic

A phylllc alteratlon zone cons1st1ng of ser1c1te, kaolln ‘and secondary

quartz is- present in one small area .(150 x 200 m) wlth a sllghtly larger halo



i
of'(probably) strong, ar*il]ie'alteratlon ~ Within this ?oﬁL, oripinalltextereﬂ
of the rock (monzonrte) are totally obecured “and kaolln and sericite form a

matrlx in which quartz phenocrysts are embedded

Sedlmentary rocks are hlghly altered near thelr contact with the’
Cintrusive complex. Carbonate roeks are altered to cale—511icate skarn
{garnet- d10p51de—c3131te or wollastonlte—(tremollte°) -quartz skarns), whlle :

arglllaceous rocks have been altered to a dense pyrltlferous hornfels.

Distribution of Alteration Zones

Biotite?hornblende granbdidrite_on'the northwest-corner:of the

- property is fresh and virtually unaltered. .Biotite'qearta monzonite is
commonly altered to the'phyllic'stage. 'Around.the region 96 W — 107 N,.the
monzonite has been intensely altered to' the phyllic stage.in an area approxi—
mately 150 x 200 meters. Around this zone, the r0ck is c0mmon1y altered to
an advanced (strong) argllllc stage characterlzed by almost total replacement.
of original mlnerals but no development of sericite or secondary-quartz.' The
~monzonite in this area exhibits‘miarolitie cavities and is cut by coxcomb-

- textured quartz veinlets. Manganese staining is widespread.

: Sedlmentary alteratlon is perva31ve up to 500 meters from the g
intrusive-sediment contact. The h1ghest degree of alteration is exhlblted by
a thin Cambrian-Ordovician 11mestone unit which, where exposed,.ls_totally
‘altered to garﬁet—diopside;calcite'(r_actinolite) skarn. This unit and tﬁe B
-Cambrian—ordoviclah'argillaceOUS-unit‘(intensely altered to pyritiferous
'hOrnfels)'are‘(poorly) exposed near 106 - 108 N at 95 - 96 W and along the
contact near the south margin of the property. .Silurian—Devonian doloﬁites
have been dlfferentlally altered to Wollastonlte—(tremollte7) quartz ‘skarn -
bands alternatlng with less altered sandy dolomite 1ayers.‘ The resultlng-roek

weathers differentially and develops a banded appearance.



Alteration Near Quartz Veins

Intense alteratlon 'envelopes" surround a serles of quartz veins near
107 N - 97 W and locally in other areas within blOtlte quartz monzonlte. This

‘quartz-vein developed alteration extends up to half a meter from the,veln.

" Intrusive and Structural Relationships .

The intrnsive‘complex underlying most of.the TOOT property consists
of quartz monzonite and granodiorite intruding older dolomite, shale'and'lime-
 stone. . The 1ntru31ves probably represent dlfferent phases of the same |
'intru51ve event. Fragments of dlorlte occurring in dykes may reflect -an

underlying phase of the 1ntru51ve complex.

‘The‘Silurian-bevonian dolomite on the‘easternnmargin‘of‘the property
overlies uneonforﬁably (or by thrust‘fanlt contact?) the Kechika (Cambrian-
‘Ordovician) unit.' The Kechika Croup has been extensively sheared and faulted
near its cqntact'With the intrusive.: This stress may express a part of a major
fault'etructure erossing:(from north to southwest) the property near the margina
ef the intrusive.complex. A series of northweet~southeast shear zones cut both
quartz monzonite and granodiorite phaseé of the intrusive complex. | .

Economic Geology

Economic minerals at the TOOT property include molybdenite, SCheelite;
galena, tetrahedrite(’), sphalerite and chalcopyrite. Mlnera11zatlon oceurs
in three env1ronmants.‘as dlssemlnatlons in biotic quartz monzonite, in quartz
veins cutting blOtlte quarLz monzonlte and sedlmcnts, and in skarn zones perlph—

eral to the intrusive complex.

(i) Mineralization Disseminated in Intrusive
: -~ . : ‘ .
Molybdenite and minor chalcopyrite disseminated in altered biotite
' quartz monzonite were observed in a small outecrop near 108 N at 98 W and in
float near 101 N -~ 98 W. The quartz monzonite in these instances contains .

1itt1e biotite and has small, rusty mlarolltlc cavities (to & cm‘diameter)

Mblybdenlte is dlssemlnated as small (10 - 20 mm) flakes randomly oriented to

-



: 1 :
as much as 5% (commonly less than 1%) of the rotk;‘_Chalcopyrite accompanying
.- molybdenite occurs as very occasional_grains 1ess'than 5 mm long in small

shears.

Gi) Mine.ralization in Quarts Veins
, Numerous quartz velns in the 1ntense1y altered area of blOtlte quartz

monzonlte carry molybdenlte., Larger veins (to 1.5 meters wide) which plnch and
swell may be traced for more than 100 meters. Several such veins are present
‘and generally average 0.5 to 1.2% molybdenum which occurs in disseminated
rossettes and small zones of massive molybdenlte. Two sets-of shears accom~ |
panylng these veins carry flne gralned blebs of ma581ve molybdenlte several
centlmeters long and up to 1 cm wide. 1In some areas, as many as 6 shears per

meter are preSent. These shear zones lie approx1mately 55° and 85° to the main
. Quartz'veins:n Other "dry" fractures or joints also occur sporadically in the

-1ntensely altered area and carry minor amounts of flne molybdenlte 'paint™.

Perlpheral to the molybdenlte veins, small (1 ~ 2 cm wide) quartz‘
veins carry galena, sphalerlte and p0331b1y tetrahedrlte. These velns‘commonly'

exhibit a coxcomb texture.

A well developed garnet-diopside-calcite skarn zone (l -3 meters.

- wide),-exposéd'_h 107 - 108 X / 93 —.94 W, carries molybdenite as very fine . | .
.(<:.l mm) dlssemlnated flakes, occa31onally 1 cm din width. Mlnor amounts of:; 

: scheelite (0. 15/ WO ) are also present in the skarn here and near the south

margin of the property near 107 W as float.

‘ Minor amounts . of chalcopyrite also occur ileuartz veins along the -
south end of the preperty and in pyrlte*rlch bands of hornfels along the con~
_tact near 93 N - 106 W, ' '



STMMARY AND RECOMMENDATTONS.

_ " The TOOT c¢laims cover an occurrence of molybdenlte—chalcopyrlte-
"scheellte—(galena-sphalerlte) mlnerallzatlon near the margin of the Cassiar
Bathollth

A geochemical survey has indicated a target area of interest.

Further work should 1nc1ude dellneatlng the geochemlcally anomalous

_reglon to the northeast, detalled prospectlng and mapplng in the geochem1cal :

7an0maly, and dlamond drllllng

|

" Glen Macdonald ~ Geologist.

T
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Claim Name -
LAKE. § -
LARE 9 .. .

LAKE 10

LAKE 11

ToOT 1 (15)°

TOOT 2 (10) -

. Appendix T ‘

List of Claims”‘

" Record Number

14575
14576
14577

14578

542

543

12 -

Record

- June

June
June

June-

May

May

30

Date

24

24

24

.
30
&
-
s
L
-



Gabrielse, H.

Poole, W.lH.}
Roddick, J. A. and
Green, L. H. -

C o Appendiz 10

- References

" Geology of JenningS River Map Area,
" British Columbia  (104-0); -
- Paper 68-55, G.5.C. S

1960 - Wolf Lake Map Area, Yukon
Territory;i G.S.C. Map 10-1960.
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NORANDA EXPLORATION COMPAHY, LIMITED

}
STATEMENT OF COST

PROJECT Tootsee Property DATE  freb
TYPE OF REPORT Geology Geochem, and Line Preparation

a) Vages:
No. of Days 20
Rate per Day $ 67,125

Dates: from . August 22 t0 gctober 30, 1978
Total Wages 20 % $67.125 '

b) Food and Accomodation:
No of days 20
Rate per day $ - 17.681
Dates: from August 22 to October 30. 1978
Total Cost 20 x $17.681

¢} Transportation:
No of days 20
Rate per day $ 46.1745
Dates: from August 22 to October 30, 1978
Fotal Cost 20 X & L46.17h5

d} Instrument Rental:
Type of Instrument
No of days
Rate per day §
Dates: from to

Total Cost X S

Type of Instrument

Ho of days

Rate per day $

Dates: from to

Total Cost X S

- 1979

1,342.50

353.63

923.L9



f} Analysis

(5ee attached schedule)

g) Cost of preparation of Report
Author k@ 67.125 268.50
Drafting & @ 172.265 690.26
Typing 2 2 100.00 | 200.00

h) Other:
Sterling Expeditors. Contractors 10,095.00
Terr Air (to transport Contractor) =~ 4,829.25
Tent frames and camp supplies for
contractors . 528.03
Supervisors R.C.Heim, PhD.,P.Eng. and
6.E. Dirom P.Eng. 4 days @ 180 720.00

Total Cost

e) Unit costs for Geological Survey

No of days 17
No of units 17 H.D.

Unit costs-” 180.088823 / n.p.
Dates from: Aug. 22 to Oct. 30/78
Total Cost 17 X 180.088823

Unit Cost for Geochem Survey

Ho of Units 1410 Samples
Unit Cost $8.325503/sam
Total geochem Cost 1410 x $8.325503

Unit Cost for Line Preparation

No of Units 55 Km
Unit Cost $185.89L36/Km
Total Line Cost 55 x $185.89436

5,073.10

1,158.76

16,173.18

25,02k, 66

3,061.51

11,738.96

10,224.19

25,024, 66




t
NORANDA EXPLORATION COMPANY, LIMITED

(WESTERN DIVISION)

DETAILS OF ANALYSES COSTS

PROJECT: Tootsee Property February 1279

ELEMENT NO. OF DETERMINATIONS COST PER DETERMINATION TOTAL
Cu 11 4.50 k9,50
Mo " 6.00 66.00
Pb 1 6.00 6.00
W0, 1 9.00 9.00
W 42 2 84,00
Cu 1429 1 1,429.00
Zn 1429 0.60 - 857.Lo
Pb 1429 0.60 857.Lo
Ho 1429 0.60 857.L0
Ag 14240 0.60 857.4L0

5,073.10




Aggendix.IV

Statement of Qualifications

' ‘I GLEN MACDOVALD of the Clty of Whitehorse in the Yukon

Terrltory, Geologlst, DO HEREBY CERTIFY THAT:

1. I have been employed as a Geologlst by Noranda Exploratlon
Company Limited (No Personal Liability) since May, 19763
2. I am a graduate (1973) of the University of British- Columbla

w1th a Bachelor of Sclence degree in Geology; .

3. I am a member of the Canadian Institute of Mining and

‘-Metailurgy.“ SR | o ‘ o o -

G. Macdonald, Geologist,
Noranda Exploration Company leltLd
{N. P L.)

= 13-
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