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ABSTRACT

A number of foirly strong mognetic onomolies were
Found during a magnetic survey on Barker and Agate Creeks,
Yukan Territory. It is proboble that the anomalies
criginate from Ffluvial concentrations of the mineral
Mognetite. As such concentrations a;e known to contoin
ﬁlccer gold, it is recommended thaot o field program be
conducted during mining operations to determine the
possible correlotion. If the relatiocnship is established,
magnetic surveys in the areaq, possibly combined with other
geophysicaol methods may 1leocd to consideraoble savings in
time oand effort in the ssarch for plocer deposits. The low
environmentol impact of the mognetic method aond other
geophysical methods constitutes an cttraoctive olternative

to more destructive sampling techniques.
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i. PURPOSE

The purpaose of this work was to indicate the probable
locations of paystreocks within the survey area using a
proton precession mognetometer/gradiaometer. Bosed on the
common ossociotion of the block sands (magnetitel and
placer gold, anomolous magnetic responses from shallow
sQurces often provide indicaticons of .;uch locations,
particularily in the areas histeorically known to beaf gold

deposits.

2. SCIENTIFIC BACKGROUND

Uery precise meosurements of the mognetic Fields are
passible with the Proton Precession Magnetometer, an
electronic ihstrument utilizing the pronciple of spinning
nuclei of hydrogen in a hydrocarbon Fluid such as kerosene
or alcochol. By briefly subjecting the hydrocarbon to o
sufficiently straong maognetic field from a coil surrounding
the sensor, the protons in the somple are fForced into
alignment caonsistent with the direction of the agpplied
field. When the field is removed, the protons precess about
the earth’s magnetic field with the frequency which is
proportional, through the so colled gyromognetic raotio of
the proton, to the strength of that field. This frequency

can be monitored, as the precessing protons induce in the



sensor coil a small current which is sent to the processor
and canverted into the Total Magnetic Field ({(TMF]

measuremant.

By the physicol principle on which the instrument is
desiged, the Proton Precessiaon Magnetometer is an
pmnidirectionol device, hence it provides only the
magnitude of the vector maognetic field and, in general, the
reading will be independent of the sensor ottitude. (In
reality,  there moy be o degrodaotion of the signal st;ength
but not necessarily the reoding occcuraocy if the sensor is
held in a manner different From that reccommended by the

manufaocturerl.

In order to goin some insight into whot is being
measured, it is important to consider gquantitotively the
fields involved. In most field situations, the mognetometer
reading represents the totol of o number of vector
components of the hmgnetic field ot any given locotion. One
of these components, the earth’s mognetic field (emf], is
present in any Ffield situction, ond depending on the
locaotion, varies between about 30,000 gamma [0.30 gaussl at
the Equotor to acbout 60,000 gammo in the polaor regions. The
vector has a general N-S direction and its inclination
varies from horizontol ot the Equotor to almost verticaol

around the poles



The other two types of magnetism commonly encountered
in the fField aore induced and prermanent magnetisation. The
former is generated by the emf in most substances but is
significanf only in ferromagnetic (eg. ironl and
Ferrimognetic (eg. mognetitel maoterials. It octs in such o
way that it reinforces the external field inducing itf The
permanent magnetisction priginates in same natupal
substances, such as maognetite, from heating to temperatures
which are suficient to subject the elementary mognetic
domains to alignment in the direction of the acmbient
magnetic field. The permanent mcghetisuticn needs not be in
the direction of the emf, ond in most coses it has o
different crientatiaon. The induced and permanent
magnetisation constitute what 1is known as the maognetic
anamaly.

The strengths of most of mogrnetic anomaolies
encountered in the field ranges from o few gammo to o few
tenths of gamma. According to the lows of vector uddifion,

the resulting vector mognetic field will be:

0l by far dominoted by the emf, whose strength is

thousaonds of times that of o typicol anomaoly.

bl to a very good gpproximaotion, considered to have
the same direction s the original emf, therefore its
magnitude will be chonged only by the component of the

anomolous Field in the direction of the emf.



It is worthwhile to note, that if one consideres even
o fairly strong anomolous field ot the right ongles to the

emf, such fField will not give cnomolous readings.

Mognetite is the most common noturolly occuring
magnetic substaonce. Derived from igneous rocks in the
process of erocsion, it is often found in fluviacl deposits
in the form of "blaock sand”. Detricl graoins usually have
the size thot ranges from fine to coarse sand. Magnetite is
block in colpur, has a black streok, hardness of B, and
specific gravity of S5.2. Due to its high specific gravity,
Magnetite "black sand” migrates slower than lighter
materiols and tends to occumulote in the some ploces os
other heaovy minerals. Having the volume magnetic
susceptibility of 0.3 cgs, magnetite rotes, in terms of
magnetic properties, between the non-magnetic substonces
Cappx. ld6 cgsl, and the ferromagnetic materials such as

iran cllogs, which show susceptibilities varying between 1

and 106 cgs.

Depending on the energy and the sorting properties of
the enviranment of deposition, magnetite will form locaol
concentrotions or be disseminated more or less uniformly in
the Fluvicl moteriocl. Noturolly, high concentrotions of
magnetite will produce stronger anomalous fields, ond in
the arecs known to corry gold, constitute a logical taorget
for further investigations. The distinct mognetic chorocter

of the minerol ond its common assaciation with plocer gold
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lend validity to magnetic praospecting.

3. LOCATION

Barker Creek, a tributary of the Stucrt River, is
located in the Klondike Mining District of the Yukon,
seventy miles (115 km) south of Dowson City. Approach to
the garea 1is by air or, in the wintertime, by o rour wheel
drive rood from Pelly Farm on the Klondike Highwoy. Agote
Creek is o tributary of Barker Creek. The surveys described
in this report were conducted in the immediote vicinity of
the confluence of the two creeks on the claims

P11010-P11013 and P11015, P11016 (see Fig.1]

4. INSTRUMENTATION AND PROCEDURE

The instrumentation involved in the survey consisted
of two OMNI IV proton precession magnetometers manufaoctured
by EDA Instruments Inc. of Toronto, Ontario. The field unit
hod the grodiometer capabilitg.vThe second instrument was
configured for the base station gperation. Additional gear

consisted of bottery chargers aond o printer.

The survey on Barker Creek (Fig.l, locotion 1] was ran
on choined grid with the line separation of 100 ft and
reading separation of 25 ft. The reconnoissance survey on
Agate Creek was done on a ”"poce and compass” grid with an

intended 1line separation of 100 ft and reading spocing of



25 ft. The height of the senscr stoff was 2.4 m at all
times. Attention wos poid to the mognetic objcts in the
ogrec as these could contaminate the readings of the
magnetometer. Locations of those objects are indicaoted on
Maps lb and 2. The bose stotion waos set to take reocdings
every 15 seconds. The timing of the field readings ot Agaote
Creek waos synchronised to o froction of o second with the
readings of the bose stotion. On Barker Creek the readings
were naot synchronised in the obove manner since it was
decided thaot the smoll scole of of the emf vcrictions ot
the time of the surveys did not waorrant spending the
additional time required by the former approach. At tﬁe end
aof the doy’s work the two instruments were connécted by a
cable aond the field dotao cutomoticolly corrected for the
diurnal Ffluctuation of the emf. It must be noted that the
instruments performed oadmirably in temperaortures between

~10 and -20 deg. C.
S. GEOLOGIC SETTING

The cfem of the survey oppears to be underlain by the
rocks generally referred to aos the Klondike Shist. Three
rock somples were collected in the Barker Cresk survey
area. All three came from the bose of o prominent bench on
the left hond side of the creek valley {(see Map 13. After o
visual examinotion of the samples, they were classified as
Quartz-Sericite Shist, with o progressive 1increase of

felsic minerals from sample 1 to 3. Feldspar cugen was



chserved in the outcrop at location 1. No rock samples were

collected during the reconnaissonce survey on Agate Creek.

The bench, representing a remnant of o Tertiory valley
bottom (Milner, 18807, Copeland, 188631 is overlaoin by
poorly sorted brown graovels referred to by Bostock [1335)
as "Tertiary and Modern”. Uisual examination of the grovels
exposed along o trench cut near L10S, 6+00W [(Map 1) showed
an extreme weathering of some pebbles apparently
originating from a Klondike Shist-type source rock. Upon
touching, the pebbles tended to disintegrote into mico and
sand. Such degree of weathering may be indiéctive af an
extreme rate of erosion, perhaps due to the freeze-thaw
cycle, or it moy confirm the considerable ocge of the bench
gravels. Poor sorting (from silt to boulder size particles)
of the gravels suggests multiple sources of the
constituents as well as the high energy of the depositional
environment. Observed rounding ranged from angular to well
rounded. Rock types wvaried from massive qucrtz,;through'

quartz shist to volcaonics,

The gravels are gold bearing and were placer mined in
various periods since the beginning of the Century
producing some o©of the coorssest nuggets in the Klondike
(Copeland, 18B61. Recent trenching and bulk sampling
confirms the potential of the bench gravels to produce

placer gold.



The present valley bottom Fluvial deposits are likely
to be of more recent origin, however some of the material
undoubtedly ocriginates from the secondary erocsion of the

bench graovels.

B. RESULTS AND INTERPRETATION

After the diurngl correction ond elimination of the
possibly erroneous readings, the dota were plotted in the
form of contour maps. The resulting Total Mognetic Fields
(TMF] Ffor the Baorker Creek ond the Agate Creek surveys are
shown in Maps 1 and 3. The Verticol Mognetic Gradient [(UMG]
is displaoyed in Map 2 Ffor the Barker survey. The Agate

survey gradient maxima cre shown on the THMF Maop 3.

gl Borker Creek-Results

Map 1 shows contours representing the Total Magnetic
Field distribution ot the Borker Creek survey area. Some
ground surface and artificiol objects are aolsoc shown in the

map to focilitate the interpretation.

It was determined thot to be considered onomolous, the
TMF within the area of the maop had to exceed 40 gomma [(i.e.
58,600+40) or be lower than 30 gamma. On this assumption,
the 30 to 40 gomma range represents. the "background”

magnetism of the location.



A number of magnetic anomaolies show on the map,
notably o double 100 gaomma anomaly at the bottaom of the
bedrock draoin (labelled gs ”Gully” on Map 1]. It is felt
thot o 70-gamma high at LBES, 3+00W is an extension of the
same trend. There is o 10—-gommao low ot LSS, 2+00W. Ancther
100-gomma oanaomaly is located ot LBE-7S, B+50W. In its
immedicte wvicinity (LBS, 7+50W] o 20-gaommo low can be seen
Followed by o BO-gommao high ot gpproximately L3S, 7+00W. At
LSS,10+00W o third 100-gommo high is present. It topers off
to B0 Qummu at L11-12, B+50W ond continues to L1135, S+00W
at 70 gamma. A 20-gamma low centres cf the "creek” around
L15, EB+00W. An agpparently isolated 20-gammo anomoly is
pesent at L1255, 5+00W. A weaok 50-gommao conomalous field is
glso present NE of the baseline trending from L15S,2+00E to

1L11S, 4+0OE.

Referring to Map 2, "Vertical Mognetic Gradient”, it
is possible to see thot, with only minor exceptions, the
anomalous TMF of Map 1 corresponds to the oanomolous
magnetic gradients. The most opparent gradients are locoted
at the baose of the bedrock drain and in the vicinity of the
sagmpling trench o©t L7-85, B+50W. The maximum UMG at these
locotions aore B and 13 gommao. A strong 7—-gomma gradient
motches closely the 70-gomma TMF at LBS, B+CCW. A -7-gomma
gradient ot LBS, 7+50W lies ot the 10-gamma TMF low in the
trench arec. A mild S-gammao UMG coincides.with the location

of the 100-gamma TMF at L3S, 10+00W. To the East, o broaod



B—gamma grodient overlies the 70-80-gomma TMF near the
trench at L112-135, B8+50W. The location of a -%-gamma UMG
motches that aof the 20-gamma TMF low near the creek. A
small negative graodient at L5S,7+30W0 has o 10-gomma
equivalent on the total field map. Some raother weok THMFs
cppear to haove relatively strong UMGs, such os those ot
Li2s, 2+70E aond L15S, 2+70W. Scme quite strong grodients
agppear in places with 1little or no appreciaeble THMF. For
example, the 10-gamma UMG at L5S, 4+B0W corresponds to a
diffuse B60-gamma high in the TIMF. An isolated “-gamma
grodient near the base of the bedrock drain cppearé to have
no definite egquivolent in the TMF. Similarly the -5-gamma
UMG near the locotion o©of rock sample 32 hos no such

equivalent.

bl Baorker Cregk-Interpretation

Due to the bipolar nature of the magnetic phenomena,

magnetic anocmalies tend to hove o more complicoted
character than other types of anomalies, such as, for
example, graovity. This bipolar naoture will monifest itself

in o magnetic high-low poir often encountered in the field.
There are several examples of this behaviour in the THMF Map
1. For instance, each 100-gammo ancmaly has o neighboring
10 or 20-gaommc low. These "pairs” will be treated here os
cne TIMF anomaly. For this reasocn, the TMF anomcly at LSS,
10+00W will be interpreted os extending.S5E to include the

low at the creek at L1555, B+00W. The next strong onomaly,

10



which has a high of 100 gamma centered at LB-75, B+00UW,
will be extended to include the 20-gommo low on the other
side o©of the trench ond o BO-gamma high immediately to the
SE. The third anomaly with the highs at the bass of the
bench extends towurds a 70-gamma high ot LBS, 3+00W and

continues NW to incorporocte the 10-gammo low ot LSS, 2+004.

Strong magnetic grodients idicate high concentrations
of magnetic matericl or o proximity of less concentrated
sources. There is agn inherent nonunigqueness involved in the
interpretaticon o©f the magnetic fields. Theoreticolly it is
possible to have an infinite number of socurces give risé to

the same type of aonomoly.

However, there oappear to be only two probaoble
explanctions to the mognetism ot Barker Creek. The first
asSsSuUmes thaot the magnetic cnomaolies ore coused by
concentfutions of maognetite in the graovels overlying the
aorea. The sescond possible explanaotion is bmsedvon the
assumpticn thaot the underlying bedrock includes mognetic
bedies, such os dikes, contoining disseminated magnetic
minerals. If that is the case, the surfoce onomalies will
reflect the locotions of these bodies, their proximity to
the ground surfoce, as well as concentrations of the

mognetic particles.

The plccer deposit scenario is supported by the

followinf facts:

11



1) Block sands are common in the gravels at Barker

Creek, often in very high concentrations.

2] The grovels have been successfully mined for placer
gold in vorious periocds of time since the beginning of the

Century.

3] 01d channels hove been observed in the bedrock
underneath the bench graovels ond " contained significant

concentrations of gold.

4] 11.81 oz of gold in 474% cu yd were recovered in the
trench located in the immedicte vicinity of the 100-gamma
ancmaly at L6-7S5, 8+50W. Placer gold was alsoc recovered ot
0.08C o©oz/cu uyd ot the locotion of the 20-gamma TMF low on
the opposite side of the same trench. {(Other trenche; shown

an Nupvl were not sampledl.

There is no evidence toc support the "dike” scenario.
In the two trenches locoted at LB-35, 5+50W and L7-88S,
7+50W the expossd bedrock consisted of highly friable shist
with some more resistant “reefs” evidently of the same
compaosition (privote communication with Mr. Lorry Brotvold,

owner of the propertyl.

As noted earlier, the three rock samples collected by

the oaquthor at the base of the bench belonged to the

12



category of shist common in the area. No outcrops hoving

different composition were ohbhserved.

On the basis of the aobove it is concluded that the
observed magnetic onomalies can be interpreted as
originating from the locol concentrations of magnetite, and

thaot by ossociaoticon, such concentrotions may indicaote

locations of placer gold.

cl Agate Creek-Results

Mop 3 represents the results of o reconnaissance
TMF/UMG survey on Agate Creek. The threshold for a TMF high
was established at S0 gommo with the bockground TMF of 30
to 40 gamma, aolthough no field voalues below 30 gaomma were

chserved.

Two prominent magnetic onomolies aore centered at LEBS,
8+50W and aot LS55,  12+50W. Weoksr BO-gomma anomalies are
locaoted 'at L5-75,3+50W, L4S, 3+00W ond LZ2S, 3+00E. There

ulso gppears to be an onset of an anomoly ot L7S, 0+00.

d3 Agote Creek-Interpretotion

On the hasis of their proximity, the two strongest
anomalies may be considered os cne unit. However, in the
obsence of any evidence to comfirm its probable origin, it

is impossible to state with certointy whot causes the field

13



at this locaotion to deviote from normal.

It is nevertheless reasonable to suggest that such a
stong MF may have 1its origin in the black sand
concentrations, especiaolly if one consideres the proximity
of the 1location to the evidently rich deposits on Barker

Creek.

7. CONCLUSIONS aAND RECOMMENDATIONS

A number of faoirly strong magrnetic onomalies were
encountered during a mognetic syrvey on Barker ond Agate
Creeks. It is probable thaot the onomolies coriginote from
fluvial concentrotions of magnetite. As such concentrotions
are known to contain placer gold, it aoppears worthwhile to

correlote the findings with the results of o sompling

program carried out during mining operaticons. Such a
praogram | should include an attempt to determine ths
following:

- locations of high concentrotions of black sand

~ locations of concentrations of placer gold

depths to the above deposits

- presence and locotions of burried channels
If the correlotion between magnetic anomalies and
plocer gold cancentrotion is established, maognetic

prospecting in the areao may provide useful informotion in

14



the search for the deposits. It should be mentioned, that
the method is nondestructive and relatively fast. Further
reinforced by such geophysicol methods os the subsurface
interface radar or the reflection seismic, magnetic surveys
may provide informotion which will 1lead to significant
reductions in exploration costs. All these methods cause

very little or no damage to the environment.
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FIELD DATA, EBARKER CREEK
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INSTRUMENT DATA




OMNI IV "Tie Line” Graodicmeter/Magnetometer conscle S/N C030
PPX-528 0.5m Gradient Senscr S/N EL15S8

OMNI IV "Tie Line” Magnetometer w/Base Stn. Copability Console
S/N C203

PPX-326R Remote Sensor S/N E383

pDCU-400 40 char. Thermal Printer Console S/N 027



Statement of Expenses

Equipment Rental:

Geophysicist: 7 days @ $300.00/day:

Technician: 7 days @ $200.00/day:

Food:

Report Time: 3 days @ $400.00/day:

Travel Related Expenses:

J days crew at $500/day:

Hotel and Food:

Car Rental; wnhitehorse/Dawson:

Helicopter; Dawson/Barker Creek:

Total All Expenses:

2,779.71

2,100.00

1,400.00
250.00

1,200.00

7,729.71

1,500.00

361.08

830.85

1,693.60

4,385.53

7,729.71

4,385.53

12,115.24



STATEMENT OF QUARLIFICATIONS

I, ANDE RYCHTER, hereby certify that:

1. I Am o geclogical consultant specioclizing in geophysics.
I either performed or participated in the work involved in
this project.

R IS

2. I obtoined o Eachelors degree in GBeologicol Engineering
in 1882 from The University ofF British Columbia in
Uancouver. :

3. For two and a half years, I worked os g geaophysicist
with Digicon Geophysicol Corporaotion in Houston, Texas. For

gne-half year I worked as o senior geophysicist in the
research department of the same company.

4. I om o member of The Society of Exploration

Geophysicists.
P
M & k?o&fg;“

Ande Rychter

Uancouver, B.C.
Morch 7, 1887
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INSTRUMENT : EDA OMNI IV
LOCATION: Agate Creek, Yukon T.
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DATE SURVEY: Feb. 6, 1987

LINE SPACING: 100 ft (appx.)

READING INTERVAL: 25 ft(appx.)
DIURNAL CORRECTION: Base Station
DATUM SUBTRACTED: 58,600 gamma
MAGNETIC DECLINATION: 33°22'
MAGNETIC INCLINATION: 80°
OPERATOR: J. Devlin

DRAFTING, DATE: A. Rychter, Feb.2, 1987
APPROVED, DATE:  A.Rychter, Feb. 2, 1987
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