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1. INTRODUCTION

Following an invitation by Klondike Goldmining Corporation, a 15 day
visit from 09. March 1988 to 23 March 1988, was made to Canada with
12 days spend on the placer property Alma mine and hardrock gold-
silver property Delia-Wendy.

The main purpose of the visit was to carry out a ground magnetometer
survey and a VLF-survey as well as to establish a local survey grid on
the hardrock property.

Because of transportation damage to the VLF-equipment the VLF-survey

has not been carried out and will be done during the first few days in

July.
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2. PROPERTY, LOCATION AND ACCESS
The gold—silver property Delia-Wendy is located in the Sixtymile River
1). The claimgroups Delia and

area 80 miles west of Dawson City (Fig.
Wendy cover an area in Sixtymile River valley at the confluence of Miller

Creek (Fig. 2).
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Fig. 2: Claim map of the gold-silver property Delia-Wendy (A

of geologic map Fig. 4)




The gold-silver property Delia-Wendy consists of 15 contiguos claims
crosscutting the Sixtymile River valley in northeast direction at the
confluence of Miller Creek (Tab. 1; Fig. 2). Claims are registered in the
name of Erwin Kraeft (1985; 1986), Whitehorse in the Dawson Mining

District.

Table 1: Hardrock claim groups

Property Claim Name No. of Grant Number
(Claim Map) Claims

Delia~Wendy Delia 1 - 6 6 YA87688-YA87693
(1156~-N-15, Wendy 1 - 9 9 YA88114-YA88122
116-C-2)

The Delia—Wendy block is centered at the latitude 63°59'30'"'N and lon-
gitude 140°46'30""W on claim sheet 116-C-2 and 115-N~15.

During the spring, summer and fall access from Dawson City is via the
Top of the World Highway and the Sixtymile River Road. During the win-
ter time access to the property is given by helicopter transportation

from Dawson City.




3. REGIONAL GEOLOGY

The Sixtymile River area is underlain by precambrian to paleozoic meta-
sediments, metavolcanics and orthogneisses, which are intruded by an
Upper Cretaceous biotitegranite as well as andesitic dykes and overlain
by calcalkaline volcanic rocks (andesites, pyroclastica) and terrestrical
sediments of Uppper Cretaceous age (Fig. 3, Tab. 2, GLASMACHER et al.
1987). Serpentinized ultramafic rocks are developed along thrust faults
(p.c. Dr. J. MORTENSEN). Northeast — southwest striking pegmatites and
aplites of unkown age occur in Miller and Glacier Creek. The Quarternary
evolution is characterized by the intrusion of an alkaline—olivine—basalt
dyke and the development of fluvial sediments intercalated with debris

flows (HUGHES et al. 1986).

Table 2: Stratigraphic units in the Sixtymile River area

AREA FORMATION LITIIOLOGIE LITHOLOGIE
northwest area southeast area
alluv. sediments alluv, sedlments

QUARTER-

NARY Selkirk Group alkallne~ollvine basalt
TERTIARY andesites — dacites, andesitic -
- pyroclastica, fluviale dacltic dlkes
UP. CRETA- sedtmentary rocks and
CEOUS daciltlc dikes
Vo Fs
—————— -t —_ e — = = — = - — = = = = m e T e T o e
? 1 blotitegranite
7 7 pegmatitic and aplitle
dikes
PALAOZOIC ultramafic rocks

orthognelss

paragnelss, quarzltes, quartzites, quartz-—
Yukon Group quartzmicaschists, micaschists, mica~—
PRECAMBRIAN micaschists, graphltlc schists

schists, marble fenses

Pelly Gnelss augengnelss,garnet—

micaschlst

gnelss
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The major lineament which devides the Sixtymile River area by geological
means in a northern and a southern part is the northeast—southwest
trending Sixtymile River Fault. Two other main fault systems are deve-—
loped: a northnortheast—southsouthwest trending system and a nor-

thwest-southeast trending system.

The gold-silver property Delia-Wendy is underlain by Upper Cretaceous
calcalkaline andesites and pyroclastica (Fig. 3; Fig. 4; GLASMACHER et
al. 1987). Mineralization mainly consists of stockwork and disseminated
pyrite—gold enrichments as well as northnortheast-southsouthwest tren-—
ding gold-pyrite—-arsenopyrite and silver—-base metal veins (¢cm -~ m) and
veinlets (cm). The mineralized area is normally overlain by goldbearing
quaternary alluvial sediments with an average thickness of 2.50 m (8
feet)

Gold-pyrite—arsenopyrite and silver—-base metal mineralization at fhe
property is generally accompanied by an inner quartz-phengite alteration
zone, with a gradual transition into a kaolinite—carbonate—quartz zone
(Fig. 3). Propylitic alteration marks the outer zone. Instead of phengite
adularia is developed in the inner zone adjacent to the silver—base metal

veining.
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Three distinctive stages have been observed in gold-pyrite—arsenopyrite
veins and veinlets (Fig. 5). Stage I is characterized by a trapping tem-—
perture of 135 °C, a salinity of 2 % NaCl equiv. and pyrite with gold
inclusions as the prevalent mineral. Stage I shows a trapping tempera-
ture of 295 °C, high salinity (trapped salt, hematite and sphalerite cry-
stals) and pyrite with base metal- and minor amounts of gold inclusions
(Fig. 6). A ftrapping temperture of 275 °C as well as arsenopyrite and
gold inclusions in pyrite characterize stage III (Fig. 6). Boiling occured
at all stages and is the main process which caused deposition of gold at

the property.




STAGE Il

STAGE | STAGE HI
Pyrite <2,6%As
Arsenopyrite 28,9at.%As
Gold <25%AyY 1%Ag 18-25%Ag
Sphalerite 6,5mol%FeS
Chalcopyrite .
Pyrrhotite
Galena Ag -Bij
Matildite
Molybdenite
Quartz
Chalcedony
-—-»—t
Geol. Thermometer:
Sphalerite .
Arsenopyrite >220°¢C
. , d‘_’y >220°C
Mat%i 1:? - >215°C
Pyrite ramb. <90°C
Fluid Inclusion:
Temperature . N
= 135°C 295°C 275°'C
Salinity o
.o 2% NaCl-
Boiling equijv, -
mineralization in

Fig. 5. Paragenetic sequence of Au-pyrite—arsenopyrite

volcanic rocks
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Main silver enrichment has been developed in silver-base metal minera-
lization during Stage III (Fig. 7). Fluid inclusion measurments on zoned
sphalerites (Fig. 8). of stage III point to a homogenization temperature of
185 °C. Exsolution textures of matildite in galena (Stage II) point to a

minimum formation temperature of 215 °C (Fig. 8).
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Tetraedrite
Polybasite
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Pyrostilpnite
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Chalcedony
Siderite
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STAGE|
<7

STAGE Il
<20 <12

STAGE il
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Temperature
Salinity
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<3,1%Sb
<7,3 % As

<3,6 %Mn <16,3%Mn
__> t
>215°¢
225°'C 185°C 185 °C

volcanic rocks

Fig. 7: Paragenetic sequence of

sphalerite—galena-silver enrichment in
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4. MAGNETIC SURVEY

4.1 Introduction

The application of magnetic and elctromagnetic measurements for defining
gold—silver deposits is well kwown and used in different goldareas in
the world. For example, BABONE (1986) and HOHENSTEIN (1986) defined
gold—silver deposits in volcanic terranes in New Zealand. In the Canadian
Shield region magnetic surveying is an effective method for identifying
volcanogenetic gold deposits which occur within greenstone belts (GRANT
1984/85). Also the close association of gold and magnetite in sediments
is often used to locate placer golddeposits (JOESTING 1945).

Magnetic techniques are generally used in the search for magnetic mine-—
rals such as iron ores rich in magnetite, as a tracer technique when
magnetic minerals are associated with valuables nonmagnetic minerals or
to determinate the depth, size and shape of an mineralized zone.

The object of this geophysical study was to investigate the geological
setting of the property and to outline significant structural features re-—
levant for gold exploration. During goldmineralization the hydrothermal
fluids causes replacement of magnetite and titanomagnetite by pyrite.
Therefore mineralized volcanic rocks are characterized by magnetic lows
in opposite to unmineralized volcanic rocks.

In order to investigate the geological setting of the property a combined
ground magnetic and electromagnetic (Very Low Frequency = VLF) survey
was planned. Due to ambigous readings (transportation damage) the VLF-
survey will be redone during the first few days in July.

In compansation an underground magnetometer survey for exploration

purpose has been done at the Alma Mine.
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4.2 Instrument

All magnetic measurements were made with a proton precession magneto-
meter Model G - 826 GeoMetrics. This instrument measures the total in-
tensity of the earth's magnetic field and displays the measurements in
form of an unambignous digital readings. The total intensity is the
magnitude of the earth's magnetic field vector which is independent of

its direction. Sensitivity of the magnetometer is + 1 nano Tesla (nT).

4.3 Field work

Measurements have been taken along profile lines which have been sur-
veyed into the topographic map. In regions with steep magnetic gradients
every 10 m and in regions with low to moderate magnetic gradients every
20 m up to three readings of the total intensity of the earth's magnetic
field have been taken and averaged to avoid artificial disturbance. In
order to correct the measurements for diurnal variation of the earth's
magnetic field repeated measurements have been taken at profile base
stations every half hour. Additionaly a main base station was measured
several times a day to obtain a datum level. This main base station was

marked in field for further magnetic surveys in these area.

4.4 Calculation of Anomaly

Definition of a magnetic anomaly depends on the model which is used as
the 'normal magnetic field'. The model which has been choosen for the
'normal magnetic field' in the Sixtymile River aera has been adapted to
the questions of investigation (e.g. required precision in relation to
strength of anomaly) and the width of the investigated area. Thus a
constant magnetic field value of Te=57550 nT has been choosen for all
measurements as the local base level.

Anomaly AT is calculated by using the following equidation:

AT = Tp~Tm

Before the anomaly AT can be calculated corrections are required. The

most important correction depends on the diurnal variation of the earth's
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magnetic field. These variations are not predictable and are normally in
the range of 10 - 100 nT. The precision for removal of diurnal variati-
ons from field data depends on the strength of the anomaly.

The simplest method of correcting for time variations involves repeated
readings of the magnetic field in the same orientation at the same sta-
tion at different times during the survey. If a smooth curve is drawn
through these readings which are plotted as a function of time, these
values can be used to subtract from all other readings provided that
each reading also includes the time at which it was observed.

A typical diurnal variation curve for March 12 in the Sixtymile River
area (Fig. 9) shows that the diurnal variation during the study was in
the range of 10 — 40 nT.

In comparision with the observed A T intensity range of —-100 to +300
nT the diurnal variation is rather small and therefore a correction using
the repeated reading at base stations is sufficient in precision. The re-
peated readings were done at the main base station H and at additional
local base stations on the various magnetic traverse (Fig. 10) using time
intervals of about half an hour.

The data are not corrected for topographic effects because this correc-
tion involves very complex computer modeling techniques and detailed
susceptibility measurements on the rock formations. Also no correction
for the vertical gradient of the total field were taken into acount be-
cause this influence is rather small (less than 3 nT per 100 m eleva-
tion).

Finally the anomaly was calculated by using the following equidation:

£ iy koo
AT = Tu-Tp-T4a Uddojo

AT = local anomaly of total intensity of the earth's
magnetic field

constant value of an assumed 'normal magnetic field'

To
Ta

value of diurnal variation, obtained by repeated base

readings

The calculation error is assumed as less than + 15 nT.
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H: repeated measurements at the main base station

Al~-Ad4, D1, D2: repeated measurments at magnetic traverse line base

stations
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4.5 Presentation of Data

Magnetic data are presented as contour maps (Fig. 11, Fig. 12) and ma-
gnetic profiles (Fig. 13, Fig. 14). The contour maps connect measured and
interpolated points of equal total intensity, called contour lines or T-
Isanomales. The location of the magnetic traverses in the studied area
are shown in figure 11. For regions between these lines the total inten‘—
sity values are interpolated to construct the contour map.

Contour intervall is generelly 100 nT or in important areas 50 nT. Addi-
tionally areas with the same total intensity range are shaded (Fig. 12)
For interpretation purpose magnetic profiles have been constructed (Fig.
18, Fig. 14). These profiles are drawn perpendicular to the T-Isanomale.
The location of the magnetic p’rofiles is marked on the contour map (Fig
11).
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taken
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5. Interpretation

5.1 Introduction

Magnetization of rocks is partly due to induction by the magnetization
force associated with the earth's magnetic field and partly to their re-
manent (permanent) magnetization. The induced magnetic intensity de-
pends primarily upon the magnetic susceptibility of the rock formation as
well as the strength of the magnetizing force. Permanent magnetic inten-
sity depends on the geological history of the rock.

Magnetic susceptibility of rocks 1is almost entirely controlled by the
amount of ferromagnetic minerals, their grain size and their mode of dis-
tribution. Important magnetic minerals are magnetite, titanomagnetite,
haematite and pyrrhotite. Magnetite shows by far the highest values in
susceptibility and is therefore the most important component.

The intensity of magnetization (Mi) induced into minerals and therefore
rocks due to the magnetization force (H) by the earth's magnetic field

can be written as:

Mi=KH

K = susceptibility

Remanent magnetization is not related to earth's present magnetic field
but is governed by the earth's magnetic field that has been existed when
the rock was formed. Remanent magnetization (Mr) can reach 10 times

greater values than induced magnetization.

Observed magnetic anomalies express only the net effect of the induced
and remanent magnetization which usually have different directions and
intensities of magnetization. Therefore a quantitative interpretation of
magnetic anomalies is only possible if the remanent magnetization as well
as the susceptibility of the studied rock formation is known. The prac-
tice has shown that a valuable interpretation can be often done without
knowing the remanent magnetization. Therefore magnetic anomalies are
interpreted as thought induced magnetization were the total source.

The object of magnetic data interpretation usually is to locate the

anomalous magnetic material, its depth, dimension and magnetization.




5.2 Contour map

Regions where metamorphic and igneous rocks predominate, are wusally
characterized by complex magnetic variations as it is seen in the Sixty-—
mile River area.
Generelly two major trends are developed:
- a northeast-southwest trend in areas were volcanic rocks

are the underlaying rock formation with an irregular

magnetic field pattern seen at the northeast part of the

studied area and
- a east—west trend were metamorphic rocks occur

with an more quiet field pattern seen at the west end of

the Miller Creek Road (west of profile 3) and in the

underground mine

Beside these major trends there are two areas: a northeast area (between
magnetic profile 3 and 6) with an irregular magnetic field pattern and an
southwest area (around profile 1 and 2) with an quiet field pattern.
Where as the northeast area is mainly underlain by unmineralized and
unaltered volcanic rocks of andesitic composition the southwest area
consists of moderate to strongly altered and mineralized andesites with
gold—arsenopyrite—pyrite and silver—galena-sphalerite veins and veinlets,
stockwork type and disseminated pyrite distribution.

" The Cretaceous volcanic rock formation in the Sixtymile River area is
carrying magnetite and titanomagnetite as the main magnetic minerals
(GLASMACHER 1984). In the cause of the fluid - wallrock interaction du-
ring the hydrothermal stage magnetite and titanomagnetite are converted
to pyrite (GLASMACHER 1987). Therefore if the mineralized area is wide
and deep enough it is to expect that these areas are characterized by
broad magnetic lows.

Southwest (upstream Sixtymile River) of the area which is characterized
by the major magnetic anomaly low metamorphic rocks could underlay the
quarternary sediments.

Therefore the continuation of the magnetic low to the southwest could
have been caused by the occurence of metamorphic rocks.

The A T isanomal contour map (Fig. 10) show strong positive and nega-
tive anomalies in the northeast part of the property along the Miller
Creek Road. Along these road Cretaceous andesites are exposed. Such

anomalies (small and irregular) are typical for similar rocks in other
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areas (MAC INTYRE 1970). Close to profile 6 at the northeast end of the
property a geochemical arsenic and mercury soil anomaly has been
detected during a reconnaissance survey last fall. Similar anomalies have
been located in soil samples above small pyrite—arsenopyrite—gold veins
(cm to m) which occur in volcanic rocks in various parts of the Sixtymile
River area. Therefore some of the magnetic lows around the north end of
profile 6 could have their reason in similar occurences. Between profile 3
and 4 at the Miller Creek Road a strong change in the magnetic field
occurs. This change is due to a fault contact between metamorphic rocks
to the west and volcanic rocks to the east.

Interpretation of a small positive anomaly at the northwest end of ma-

gnetic profile 1 requires more detail studies around these location.

092513
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5.3 Magnetic profiles

In order to follow up the magnetic low to the northeast part of the
studied area and to interpret the possible depth of the anomaly source
six magnetic profiles (Fig. 14) have been drawn perpendicular to the
main northeast-southwest trend.

An area with low magnetic values to the southeast is developed in ne-
arly all profiles. Knowing from profile 1 and 2 the geological situation
with a northeast—southwest striking direction of the main mineralized
zone these northeast striking zone of low values could have been caused
by the continuation of the gold and silver bearing mineralized structure.
To quantify these interpretation a narrow detailed survey has to be done
during the summer season.

The trend to high magnetic values to the southeast in profile 1 and 2
probably points to the southeast boundary of the mineralized area, or to
an rock formation with different susceptibility and/or different amount
on magnetic minerals. The high amplitude, short-wavelengh anomalies of
profile 4 and 6 are typical for basic volcanics. The northeast peak in
profile 4 is correlated with the exposure of volcanic rocks along Miller
Creek Road.

Using the 'half slope' method (BREINER 1973) the possible depth of the
source which is responsible for the anomalies of profile 1, profile 3 and
profile 4 (see Fig. 14) could be:

profile 1 = 50 m; profile 3 = 40 m and profile 4 = 40 m
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5.4 Aeromagnetic map

The resolution of individual anomalies from separate buried sources de-—
pends on the height of observation above the level of the source. Deep
seated magnetic bodies produce broad anomalies which are better reco-
gnizable by aeromagnetics than groundmagnetics. Near surface seated
bodies generally produces small and strong anomalies, mostly not obser-
vable by aeromagnetics but well by groundmagnetics.

Taking these features into consideration the aeromagnetic map (Fig. 15)
is generelly in agreement with the contour map produced by the ground-
magnetic survey. A rather strong positive anomaly and a north-south
magnetic trend in areas with volcanic rocks (northwest part) as well as
broad and quiet field in areas were metamorphic rocks are the main rock

formation.
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Fig. 15: Part of the aeromagnetic maps sheet 115 N/15 and sheet 116 C/2

(Geological Survey of Canada 1966)
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STATEMENT OF QUALIFICATIONS

1, Ulrich Glasmacher, geologist, with business address in Aachen, Federal

Republic of Germany, do hereby declare:

1. I graduated at the Technical University Aachen in 1985 with a Di-
ploma degree in Geological Sciences. Emphasis was given to economic

geology (mineral deposits — placer and ore deposits).

2. Currently I am enrolled in a Ph.D. program majoring in Economic Geo-
logy (Volcanogenetic Gold—Silver deposits) and employed at the Geological
Insitute (RWTH Aachen).

3. From 1983 to the present, I have been actively engaged in mineral

exploration in British Columbia and Yukon Territory.

4. I am a member of the Professional Association of German Geologists
(BDG, Bonn) and thereby associated to the European Federation of Geo-
logist (EFG/FEG).

5. Since 1985 I am a member of the British Columbia & Yukon Chamber of

Mines (Vancouver) and of the Association of Geoscientists for Interna-

tional Development (Bangkok).
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I, Hans Peter Thominski, geologist, with business address in Aachen,

Federal Republic of Germany, do hereby declare:

1. 1 graduated at the Technical University Aachen in 1985 with a Di-

ploma degree in Geological Sciences. Emphasis was given to geophysics
(magnetic).

2. Currently I am enrolled in a Ph.D. program majoring in geophysics
(palaeomagnetic) and employed at the Department of Applied Geophysics
(RWTH Aachen).
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