T

hemical, Geological & Gaophysical
Report
TIMOTHY CREER PROPERTY WD #1-28 incl,

Located 3 wiles north of Lac La HMache
Latitude 51°50' YLongitude 121°25 92 P 14
TLP 1y “linton Mining Divigion

Leary, R.J. Bailes, .M. bePaoli and
T.J.R. Codfrey P.Bung, (Rr.C.)

#Or Amax Potash Limited

Wory was cavried out during Mavy
g ¥

29 to
July 25, 1972




1972 Geochemical, Geological and Geophysical
Report :

. TITLE . 3 _ Timothy Creek Property - WD Claims

AUTHORS : o 'G.M, Leary, R.J. Bailes, G.M. DePaoli
N ' and T.J.R. Godfrey P.Eng. (B.C.)
DATE . BAugust 1972
COMMODITY . en -
LOCATION-Area _ .~ Lac La Hache
- =Mining Division Clinton
-Coordinates © Longitude 121°25' Latitude 51°50°

-NTS | ) 92 P 14

AMAX VANCOUVER OFFICE

Department of
Mines and Peircleum Resources

ASSESSHMENT RIPORT




! Figure 1
)2 - Claim Map-——=—me e "=y mile-—-—-
¥ 1 1"=3

33 - Regional Geological Map—---1:250,000-——

- TABLE OF CONTENTS

SUMMARY ———m e e e m e e e e e -- -
INTRODUCT LON - = = oo ot e ot o e e s b e o e v e s e 2
REGIONAL GEOLOGY AND AEROMAGNETICS-—~-—- - ————————— 2
PROPERTY GEOLOGY-~mwmmme—mam e mermn X —_— 2
GEOCHEMISTRY-———w=—— e 3
GEOPHYSICS——=—m——=——m ————————— ———————— - 4
Ground Magnetometer Survey~——————=c—w——— -— — -~ 4
Induced Polarization Survey-—-——e—ceccoe oo 6
1]
APPENDIX @ I - Claim Data and Statement of Costs

11 - Sample Handling Procedure
IIY ~ Geochemical Analytical Results

ILLUSTRATIONS

Location Map-————m=—————cma—— '

~-After Page

-~After Page

-~After Page

’*()4 - Geochemical and Geological Map--1"=400'----In Pocket

#75 - Ground Isomagnetic Map-———-- ===1"=400'----In Pocket

i} 6a— Induced Polarization Profile - Line 32N

1"=400'----After Page

oy 56]::— Induced Polarization Profile - Line 64N

1"=400'--~-After Page



SUMMARY

The Timothy Creek Property (28 claims) is located eight
miles north of Lac La Hache within the Interior Plateau of south-
central British Columbia. Geoleogical mapping, geochemical sampling
and magnetometer and induced polarization surveys were carried out
on the property in 1972,

The property occurs within a regional belt of Nicola
Group rocks intruded by several bodies of diorite to monzonite,
The claim group was lbc;ted to cover a small magnetic high possibly
reflecting an exposed or near surface intrusive body,

- Exposures within and near the property are sparce. None
were located within the aeromagnetic high, Those observed consist
of Nicola basaltic flows and tuff breccias, ,

Systematic subsoil geochemical sampling, followed by
malti-element analysis, was applied to the grid area covering
most of the claim block, Several areas with anomalous Cu-Ni or
Zn contents in soils are present, ‘These anomalies are bhelieved
to reflect bedrock geochemistry or lithologic units. No anomalies
indicating mineralization were detected, |

The ground magnetometer survey revealed that the aero-
magnetic high can be resolved into a series of high contrast,
small elongate magnetic highs aligned in a northwesterly trending
belt across the property.

Two induced polarization survey lines were éarried out
over ground magnetic highs. Results were negative in that varia-
tions in frequency effects were slight and indicated lithological

changes.,



INTRODUCTION

The Timothy Creek Property consists of 28 claims (WD~
#1-28 inclusive, Blue Group) situated eight miles nortﬁ of Lac La.
Hache within the Interior Plateau of south-central British
Colunbia (Figures 1 and 2). The property is accessible by gravel
secondary roads, This report covers work carried out from May
29 to July 25, 1972 including 12 line miles of picket grid con-
struction on which.geochemical, geological, magnetic and induced
polarization surveys were carried out.

Physiography ©f the area is typical of the Interior
Plateau with flat to gently rolling terrain having a mean altitude
of 3500 feet, The claims are treed with largely open stands of
poplar, alder and lesser pine and fir. Several small open swamps
and marshy timbered areas are present, Mwh of the property is
covered by a thin veneer of glacial till. Drainage is relatively
poor except for a westerly flowing creek in the southern portion of
the claim block.

Work described in this report is to be applied as one
year's assessment to each of the 28 claims comprising the Blue
Group {Appendix I)

REGEONAL GEOLOGY AND ARKROMAGNETICS

The WD claims are situated within the west-central
portion of a northwest to northsouth trending belt of Upper Triassic
Nicola Group volcanics and séaimentary rocks {Figure 3). This
belt of rocks is up to ten miles wide and occupies the region
between the Jurassic Tonkomkane batholith on the east and over-
lying Miocene plateau basalts to the west. Nicola rocks within
the belt are locally intruded by probably related diorite to
monzonite stocks and dykes,

PROPERTY GEOQLOGY

Outcrops are devoid over most of the property except

for a few scattered exposures to the south and outside the eastern
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edge of the property (Figure 4). Exposures observed consist of
trachytic-textured plagioclase porphyry bkasalt flows and tuff-
breccias., A few exposures to the east of the claim block are
weakly gossaned and contain traces of pyrite. No exposures were
found within 1/2 mile of the center of the aeromagnetic high
occurring in the northwestern portion of the claim block,

GEQCHEMISTRY

A systematic subsoil sampling geochemical survey was
conducted over the grid on the WD claims (Figure 4), .Samples were
taken at 200 foot intervals along grid lines spaced 800 feet apart,
A total of 319 soil samples and 3 silt samples were collected,
Samples were analyzed at the Amax Burnaby'laboratory for "total”
Mo, Cu, Ni, Mn, Fe, Ag, Zn and Pb. Details of sample collection
and analytical procedures are given in Appendix-II.

Physiography of the area was briefly discussed under
"Introduction". 8Soils are generally well drained and comprise
slightly mellowed brown forest earxrths locally gradational into
weak podzols, With increasing drainage impedance and waterlogging,
gley and humic gley soils predominate, Basin peats are locally
present in the most swampy localities, In general the geochemical
enéironment may be considered typical of a recently glaciated, cool
and relatively humid northern latitude,

Anomalous threshold values of the metals studied have
been determined from log-probability plots and by analogy with
similar environments, These are as follows (figures in ppm):

High Background Pogsibly Anomalous Probably Anomalous

Cu 50 ' 70 100
Ni 40 50 70
2n 100 140 200
Mn 900 1200 2000
Pb 25 30 40

Fe values exceeding 4.0% are considered abnormally high. Mo and
Ag are not present in concentrations above the analytical detection

limits {(i.e. 1.0 and 0.5 ppm respectively}.



All arnalytical results are given in Appendix IITI and
Cu, Ni and Zn values are shown on Figure 4. Anomalous Cu and Zn
areas also are outlined on Figure 4, 2nomalous copper areas
largelf occur as a series of elongate anomalies roughly aligned
in a northwestefly trending belt across the property.  This belt
is flanked on both sides by a number of broad low contrast Zn
anomalies, As can be observed on Figure 4 and in Appendix III
most of the saﬁples with anomalous copper contents also have
enhanced Ni contenits, Also, & number of Cu~Ni and Cu anomalous
samples were taken from gleysols, humic gleysols or peats. This
belt of anomalous Cu and Ni contents ip soils breoadly correlates
with a series of northwesterly trending ground magnetic highs
(See Geophysics)., _

It is believed that geochemical data from the WD claims
show no clear evidence of the presence of mineralization, The
enhanced Cu-Ni and Zn values are believed likely to largely reflect
dhanges in bedrock geochemistry and related concentration of metals
in humus rich samples from swampy environments.

GEQPHYSICS

Ground Magnetometer Survey

Introduction and Theory

During the period June 19 ~ June 22 approximately 12
line miles of ground magnetometer surveying was completed on the
WD claims. The purpose of the survey was to accurately locate
and define an aeromagnetic anomaly recognized on a published
government (G.S.C,) aeromagnetic map (i.e, Sheet 92 P/14}.

The magnetism of all rocks is controlled by their content
of ferromagnetic material; i.e, substances, possessing a relatively
high susceptibility and capable of acquiring permanent magnetiza-
tion. Intrusions often are accompanied by widespread hydrothermal
alteration zones in which ferromagnetic minerals, principally

magnetite, may be redistributed to the periphery of the alteration

ZOnes,



Instrument and Procedure

The instrument employed was the Model MF-2 magnetometer
manufactured by Sharpe Instruments, a division of Scintrex Ltd.,
Downsview, Ontario, It operates on the fluxgate principle
measuring the vertical component of the earth's magnetic field,

The MF-2 circuitry is temperature compensated to less
than 1 gamma per °c from -40°C to +40°C. Its measurement range
is from +100,000 gammas to -100,000 gammas and on the most sensi-
tive scale, the sensitivity is 20 gammas per scale division or a
readability of 10 gammas, It is a hand held instrumenﬁ requiring
only coarse leveling,

To enable surveying on the most sensitive scale, the
earth's field was "bucked cut" using the instruments latitude
control switch, Station 0+00E, 48+00N was adjusted to read +370
gammas, The earth's total field at this point is approximately
55,000 gammas,

. The baseline was first surveyed in a southerly direction,
beginning at station 0+00E, 48+00N, Measurements were taken eﬁery
100 feet, with particular care taken at stations that were grid
cross line intersectioné. When station 0+00E, 8+00N was reached
-thé baseline was resurveyed in a northeriy direction back to the
starting station in order to observe and correct for the diurnal
variation, 1In a similar fashion magnetic reference point stations
were made on the remaining northern portion of the baseline. The
cast-west oriented picket lines were then surveyed every 100 feet
and diurnal corrections were obtained by tieing into the baseline,
The correct values were plotted in plan view on a scale of 1"=400’
and contoured using a 2000 gamma contour interval. The results
are presented on Figure 5,

Results and Discussion

Two prominent ground magnetic anomalies were defined by

the survey., The largest anomaly centered about coordinates 32+00N



4+00E trends north-northwest displaying a strike length of 3000
feet. The peak of the anomaly is 16,000 gammas above background
and suggests a magnetite concentration near ground surface, The
secondlanomaly is considerably smaller in size and is located ét
station 64+00N, 21+00W. The intensity of this anomaly also
indicates a near surface concentration of magnetite,

The twb anonalies lie along a strong north-northwest
magnetic trend, A small magnetic feature at 56+00N, 14+400W is
also located on this major trend., The only other trend appearing
in the isomagnetic contours is north-south, |

Because of the sparsity of outcrops occurring on the
property no correlations can be attempted'between magnetic
susceptibilities and lithological units,

Induced Polarization Survey

Introduction and Theory

On July 23 - 24, 1972 two traverses of induced polari-
zation/resistivity surveying were completed on the WD claim group.
The object of the work was to test the subsurface polarizability
associated with two.ground magnetic anomalies. The resistivity
information obtained is useful in inferring overburden depths,
defining abrupt lithological changes, and assessing the importance

of any I.P. effects obtained, | _
’ The term induced polarization means electrical polariza-
"tion {i,e, separation of charges) induced by an applied electric
field, The cause of this polarization is changes in the mobilities
of ions within a rock. At the interfaces between zones of different
mobilities, excesses or deficiences of icns occur; the concentra-
tion gradients developed oppose the currect flow and cause a
polarizing effect., When mineral grains block the pore passages

of rocks and a current is applied, a concentration of ions builds
up at the electrolyte {water)-metal interface while awaiting an

electrochemical reaction which must occur before the electric
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charge can be transferred from an ion in the electrolyte to a
free electron in the metal. The forces which oppose the current
flow are said to polarize the interface and the added veoltage
necessary to drive the current across this barrier is known as
"6vervoltage".

It takes a finite time to build up overvoltages and one
finds that the impedances of fhese zones (Warburg Impedance)}
decreases with increasing frequency., In the frequency domain
system that was employed the decrease in the Warburg Impedance
wﬁs measured between current applied at 0,3 hertz (AC 1) to current
applied at 5.0 hertz (AC 2).

Instrument and Procedure

A multiple frequency McPhar inducéd polarization system
Model PGGO, was employed in measuring the polarization and
resistivity parameters. The transmitter is a manually variable
voltage source. The output current can be selected from both
polarities and varies from direct current to automatically alter-
nating output fregquencies of 0.05, 0,1, 0,3, 1,25, 2.5 and 5,0
hertz, _

. On this survey the low and high fregquencies empldyed were

0.3 and 5.0 hertz. DPower was obtained from a 2% KW - 400 hertz
motor generator. The maximum output current for the transmitting
system is 5 amp. while the maximum output voltage is 690 volts.

The receiver employed was the new 1969 A.C. P660 model.
This is a potentiometer type where the amplified and filtered
signal is compared with a reference voltage, It is powered by six
8V alkaline transistor batteries and draws 7.5 ma. Total weight
including carrying case and batteries is 5 pounds, '

An in line dipole-dipole array was employed in the
survey. Dipole length was 200 feet and measurements were taken
on five separations {(n =1,2,3,4,5). Survey procedure required

the preparation of a"set-up" station near the center of each line,



The receiver and its motor generator power supply remained
stationary at the set-up position and wires in increasing threeé
hundred foot intervals were strung out in both directions, Care
was taken to ensure that the wires were well separated to prevent
inductive coupling effects. The ends of the wires were connected
to four stainless steel rods which had been hammered into the
ground. Where possible the receiving dipole also utilized the
stainless steel rods for electrode connections. Once the
receiver dipole moved past the last steel rod emplaced for the
transmitting set-up connections were made via poroﬁs pots. Radio
contact between the receiver and transmitter operators coordinated
power "on" and "off" periods. | |

Results and Discussion

The data is presented in a pseudosection format and
displays the measured apparent resistivities, per cent freguency
effects and the calculated metal factors. No striking anomalies
were obtained and the per cent frequency effects generally indicate
a polarizable content of less than 1.0% by volume,

_ Line 64+06N has a high background of generally uniform
apparent frequency effect values between 2.0 and 3,0%. .At the
western end of this line a decrease in the P.F.E. values is
accompanied by a decrease in resistivity. This situation is most
often the result of an increasing overburden depth,

| Line 32+00N is characterized by.a more irregular
frequency effect distribution. These changes in subsurface

polarizability may be a reflection of minor lithological variations,

G.M. Leary, R.J. Bailes,

AMAX Vancouﬁer Office



APPENDIX I - STATEMENT OF COSTS

Claim Name Group Record Numbers Anniversary Date

A

WD #1-28 incl. Blue  26896-26923 incl. August 4, 1972

period of Work - May 29 to July 25, 1972

summary of Work - Line Cutting 12 line miles
: - Geochemical Survey -~ 322 samples
12 line miles
1 3/4 line miles

Magnetometer Survey
I.P. Survey

Personnel and Salaries

G.M. Leafy. MSc. Geologist In Charge, 601 535 Thurlow St.,Vancouver

1 day @ $60.00/day. - $ 60,00
- . C,J. Hodgson, PhD. Geologist, 601-535 Thurlow St.,Vancouver B.C.
: 1 day @ $60.00/day . ' - - 60,00
G.M, DePaoli, BSc., Geophysicist, 601-535 Thurlow St.,Vancouver B.C.
_ 1 day @ $50.00/day 50.00
R.J. Bailes, BSc. Geologist, 36 Greenwich Bay, Winnipeg, Man.
_ 15 days®@ $30.00/day : 450, 00
D.R. Ramage, Jr.Assistant, 1124 Mayor Magrath Drive,Lethbridge,Alberta
¥ 15 days@ $16.00/day _ - 240,00
S.P. Dobrowolski, Jr. Assistant, 1950 Cardinal Drive,Kamloops,B.C.
4 days@ $16.00/day 64,00
G.C. Stock, Jr.Assistant, 1725 W 16 Ave.,Vancouver B C. '
15 days@® $22, OO/day R _ 330,00

Rooﬁ and Board

52 man days @ $10.00/day 520. 00

Geochemical Survey

- 322 samples collected and analyzed for Mo, Cu, Ni, Mn,
Fe, Ag, Zn and Pb @ $3 00/sample . . 966,00

Magnetometer Survey

Rental of MF-2 Fluxgate Magnetometer . :
3 days @ $9.00/day | o 27,00

Induced Polarization Survey |

Dennis Morrison, I.P. Contractor, Box 418, Gravenhurst, Ont,
1 day @ $200.00/day | 200, 00
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APPENDIX III -~ GEOCHEMICAL ANALYTICAL RESULTS
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APPENDIX II

Procedures

of

Analytical
Pe, Hn, Ni,
Mo, Cu, Zn,

~

Amax Duploration, Inc.

Vancouver Qfiice,.

for Collection and Processing

Geochenical Samples

Methods for Ag, Me, Cu, Pb, 2n,
Co and % .in sediments and soils;
Ni and 850477 in waters.

R.¥®, Horsnail



SEMPLE CCLLECTICH

Soils

B horizon material is saﬁpled and thus organic rich
topsoil and leached upper subsoil are avoided. Occasionally
organic rich samples have to be taken in swampy depressions.

Samples are taken by hand from a small excavation
made with a cast iron mattock. Approxzimately 200.gms of Aner
grained material is taken and placed in a numbered, high wet-
strength, Kraft paper bag. The bags are closed by folding and
do not have metal tabs.

Observations as to the nature of the sample and the
environment of the sample site are made in the field.

-
1

Drainage Sediments

Active sediments are taken by hand from tributary
drainages which are generally of five square riles catchment
or less. Composite samples are taken of the finest material
available from as near as.possible to the centre of the drainage
channe) thus avoiding collanszed banks. More than one sample is
taken if marked mineralogical or textural segregation of the
stimentﬁ ig evident.

Some 200 gm of finer materilal is collected unless the
sediment is uvnusuvally coarse in which case the weight is
increazed to 1 kg. Samples are placéd in the same type of

Kraft paper hag as are employed in soil sampling. Water

samnles ave taken alt all appropriate sites. Approximately 100

mls are sampled and placed in a clean, screv sealed, polythene
|

bottle, Observations are made at each zite regarding the

environmant and nature of the sanple.
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Rock Chins

Cornposite rock chip samples gencerally consist of some
ten small fracrents broken from unweathered outcrop with a steel
hammer. EBach fragment weighs some 50 ¢ns. Samples are placed
in strong nolythene bags and sealed with non-contaminating wire
tabgs. Samples are restricted to a single rock type and obvious
nineralization is avoided.

Soil, sediment and rqck samples are packed securely
in cardboard boxes or canvas saclks and dispatched by road or air
to the AMAY geochemical laboratory in Vancouver.

SAMPLE PREPARATION

Packagez of samples are opened as soon as they arrive
at the laboratory and the bags placed in numerical seguence in
an electrically heated sample drier (maximum temperature 70°C).

After.drying s01l and sediment sanmvles they are

-

lightly pounded with a wooden blocl to break up aggregates of
fine particles and are then passed throuch a 35 mesh stainless
steel sieve. The coarse material is discarded and the minus 35
resh fraction replaced in the original bag providing that this
is uwndamaged and not excessively dirty.

Rock samples are exposed to the air until the outside
surfaces are dry; onlv if abnormally wet are rocks placced in the
sample drier, Rocli sanples are processed in such manner that
a fully representative } g sample can be obtained for analysis.
The entire amount of each sawple is passed throuch a jaw
crveher and thus redvced to fragrients of 2 i size or less. A
1 g iz then passad

throvgh a pulverized with platec

set such that 25% of the product will paszs through a 100 mesh
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screen, ‘here samples are apopreciably heavier than 2 kg the

bk

material is split after jaw crushing by means of a Johes
splitter. After pulverizing the sample is mixed by rolling on
paper and is then placed in a Krafti papex badg.

SAMPLE DIGESTION

Digestion tubes {100 x 106 mm) are marxed at the 5 ml
level with a diamond pencil. Tubes are cleaned with hot water

7. l

and concentrated HCl. 0.5 g samples are weilghed accuvrately,
using a Fisher Dial-O-Gram balance, and placed in the appro-
priate tubes.

To each of the samples thus prepared are added 2 ml
of an acid mixture comprising 15% nitric and 25% perchloric

acids. Racks of tubes are then placed on an elcctrical hot

plate, brought to a gentle boil (5 hour) and digested for 4%

or

hours. Sanmples vnusuaily rich in organic material are firs

burned in a porcelain crucible heated by a bunsen burner before

u

the acid mixture is added. Digestion is performed in a stain-
less steel fume hood.

After digestion tubes are removed from the hot plate
and the volume is brought up to 5 ml with deionized water.
The tubes are shaken to mix the solution and then centrifuged
for one minute. The resulting clear upper layer is used for
cu, Mo, Pb, Zn, Ag, Fe, Mn, Ni and Co determinetion by a Perkin-
Elmer 220B atomic absorption gpectrophotometer. Analytical

procedvres are given on the following pages.
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ANALYTICAL PROCEDURES

" Silver

1. Scope - This procedure covers a range of silver in the samplé

from less than .5 to lOOO ppm

2. Summary of Method - Thelsample is treaﬁed with nitric and per-
chloric acid mixture to oxidize organics and sulphides., The
silverfhen is present'as-perchlorate in aqueous solution. The
concentration is determiqed by atomic absorption spectrophoto-

:meter |

3. Interferences - Silver below 1 gamma/ml is not very stable

in éolution._ Maintaining the éolution in 20% perchloric pre-
-vents silver being absorbed on the glass container. Deterwina-
tion must be completed on the séme day as the digestion.
Samples high in dis;olved 501ids, gspecially calcium,
.cause High backgrouné absorbance. -This b;ckground absorbance
must be corrected using an adjacent Ag line.

Silver AA Settihgs P.E. 290

Lamp - Ag

Current 4 ma position 3

Slit 7 A

Wavelength 323lA Dial 287.4 .
Fuel - acetyléne - flow - 14
Oxidant = air - flow - 14
Burner - techtran AB_51 in line

Maximum Conc. 3 to 4x



Calibration

(?‘.’ | 1. Set l gamma/mi to read 40 equivalent to 20 ganma/gm
Faétor 1 x meter reéding
Check standards
4, 10, 20, 40 ppm Ag in sample
2. Set 15 gamma/ml to lOOIeéuivalent to 100 ppm
Check standards
40, 100 ppnm
Factor directly in ppm Ag
3. Rotate burner to maximum angle
Set 10.0 gamma/ml Ag to read 100
Check standards |
(w | 100, 200, 400, 1000 pp'm Ag
'Factﬁr 10x scale reading
4. Samples higher than 1060 ppm should be re-analyzed by assay
procedure | |
5. Background correction for sample reading betwéen 1 to 5 ppm
Calibrate AA in step 1
Dial wavelength to 300 (peak)
Read the samples -again
Subtract the background reading from the first reading
Standards
1. 1000 gamma/ml Ag - 0;720Igm Ag>S04 dissolved in 20 mls Hx104
y and dilute to 500 mls
2. 100 gamma/ml Ag - 10 mls of above + 20 mls HC104, dilute to

100 wls
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3. ﬁecovery spiked standard
5 ganwa/ml Ag - 5 mls 100 gamma/ml dilute to 100 mls with

"mixed" acid

Working AA Standards

- Pipette .2, .5, 1, 2, 5, 10 mls of 100 gamma/ml and 2, 5 nls 1.000

- gamma/ml dilute to 100 mls with 20% HC104. This equivalent to

x

4, 10, 20, 40, 100, 200, 400, and 1000 ppm Ag in the sample .50 gm
diluted to 10 mls.

Recovery Standaxrd

Pipette 2 mls of 5 gamma/ml Ag in mix scids into a sample and

carry through the digestion. This should give a reading of 20

ppm Ag + original sample content.

- Follow the general geochemical procedure for sample preparation

and digestion.

For low assay Ag, the same procedure is used. Ag is then calcu-

lated in dz/ton.
' 'l ppm = .0292 oz/ton
‘conversion factor

oz/ton = ,0292 x ppm Ag
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Zn Geochemical AA Setting
Lamp Zn
Current 8 {#3 Slit 20a
Wave length 21332 Dial 84.9
Fuel - Acetylene Flow 14
Oxidan@ ~ Air Flow 14
Burner - P.E. short path 90°
Rénge
0 - 20 gamma/ml Factor 4x - 0 to 400 ppm
Q0 - 50 gamra/ml Factor 10x -0 to 1000 ppm
For Waters - Burner AB- 51 in line 1 gamma/ml read 100 to give O
to 1000 ppb
High Zn Burner Boling in line. Waveiength 3075. Dial 250 Slit 7A
Fuel 14 Air 14.5
0 to 1000 gamma/ml read 0 to 20 Factor 400 x
Pure Standard 10,000 gamma/ml

1 gm 2n dissolved, HpO, HCl, HNO3, HCLO,, fumed to HClOg4 -

make up to 100 mls HpO

1000, 100 gamma/ml. and 100 ml by dilution in 20 % HC1O4
0 £o 200 gamma/ml Zn use combined Cu, Ni, Co, Pb, ZA standards
Pipette

i, 2, 3, 5, 8, 10 mls ofIIO,OOO gamma/ml - dilute to 100 mls
with 20% HC104 to give

160, 200, 300, 500, 800, 1000 gamma/ml Zn for high standards
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Co Geochemical AA Setting

q

Lamp - 5 multi element
Current 10 #4 S1it 2A
Wavelength 2407 Dial 133.1
‘Fuel - Acetylene Flow 14
Oxidant - Air . Flow 14
Burner - AR 51 in line
Range
0 - 10 gamma/ml read 100 Factor 2 x reading to 200 ppm
 0 - 20 gamﬁa ml fead 100 Factor 4 x reading to.400 ppm
Burner at maximum angle
0 - 100 gamma/ml read 100 Factor 20 x reading to 2000 ppm
- | vO ; 200 gamma/ml read 100 Factor 40-x reading to 4000 ppm
Standards - 1000 gamma/ml
1.000 gm cobalt metal dissolved in HCl, HNO, and fumed into
HC104, dilute to 1 liter
.Pipette'
1, 2, 10, 20_mls into 100 ml vol flasks diluted to mark
with 20% HCio4 .
This gives
10, 20, 100, 200 gamma/ml Co
Mixed -~ combination standards of Cu, Ni, Co, Pb, 2n
of

!' 1, 2, 5, 10, 20, 30, 50, 8O, 100, 150, 200 gamnma,/ml are used

for calibration



-

PR

(o

ix

Mn Geochiemical AA Setting

Lamp Multi element Ca, Ni, Co, Mn.Cr

Current 10 #4  slit 7a

Wave length 4030.8 Dial 425.2

Fuel - Acetylene Flow 14.0

Oxidant - Air Flow 14.0

Burner - P.E. shoft path (or AB 50)
Range

0 - 100 gammq/ml. Factor 20x - O to 2000 ppm

0 -~ 200 ganma/ml Factor 40x -:O to 4000 ppm
Bufner 90°

0 - 10Q0 gamma/mi Foctor 200x - 0 to 20,000 ppm

0 - 2000 gamma/ml Factor 400x - O to 40,000 ppm
EDTA Extraction -~ use AB 51 in line

0 - 20 gamma/ml Factor 4x - 0 to 400 ppm
Standards |

. Fisher lb,OOO gamma/ml ml)_

10x Dilution 1000 gamma,/ml
Pippette | ' | .

.5, 1, 2, 3, 5, 8, 10, ml of 1000 gamma/ml

2, 3, 5, 8, 10, 15, 20 ml of 10,000 gamma/ml dilute to 100
mls with 20% HC104. This gives

5; 10, 20, 30, 50, 80, 100, 200, 300, 500, 300, IOOO,IISOO,

2000 gamma/ml.
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Mo Geochenidcal AA Setting
Lamp ASL H/C Mo

Current 5 #5 81lit 7A

- Wavelength 3133  Dial 260.2

Fuel - Acetylene Flow 12.0 to give 1" red feather
Oxidant - ﬁitroua oxide Flow 14.0
Burner -~ AB 50 in line | s
Caution fead thé operation ﬁsihg No0O and acetylene flame at
end of general AA procedure
'Range
0 - 10 ganma/ml Factor 2x - 0 to 200 ppm
Rotate burner to max. angle
0 -~ 50 gémma/ml Factor 10 x 0 to 1000 ppm
0 - 100 gamma/ml Factor 20 x O to 2000 popm
Standards 1000 gamma/ml
Dissolve .750 gmus MoO3 {acid molybdic).with 20 mls H,O, 6
lumps NaCH, when all dissolved, add 20 mls HCl. dilute to 530 mls
100 gemma/ml -~ 10 x dilution
Pipe;te | . |
.2, .5, 1, 2, 3, 5 8, 10 mls of 100 gamma/ml
2, 3, 5, 8, 10 mls of 1000 ganma/ml add 5 mls 10% AlCIs
and dilute to 100 mls with 20% HClOg4
This gives

.2, .5, 1, 2, 3, 5, 8, 10, 20, 30, 50, 80, 100 gamma/ml Mo
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‘Fe Geocheﬁical AR Settiné
Lamp - Fe |
~ Do not use multi element Fe
Current 10 #4 | stit 2A
Wavelength.3440.6 Dial 317.5
Fuel - Acetylene Flow 14.0
Oxidant - Air | Flow'1410 '_.- j -
Burner - PE Short Path 90°
Range |
0 - 5000 gamma/ml 0.1 x% - 0 to 10.0%
0 - 10, 000 gamma/ml 0.2 x % -~ 0 to 20.0%
Higher_Fe - 10 x dilution |
Standards 10,000 gaﬁma/ml
Weigh 5.000 gms iron wires, into beaker, add H.O, Hél, HNO-,
HC104, heat to HClOg4 fun{es. AIdd .HE:1'04 to 100 mls + 100 mls
H,0, warm, dilute td 500 wls
Pipette
1, 5, 10, 20, 30,.50, 80 mls 10,000 gamma/ml dilute to 100
mls with 20% HCiO4 to give |

100, 500, 1000, 2000, 3000, 5000, 3000 ganma/ml to be

equivalent to .2, 1.0, 2.0, 4.0, 6.0, 10.0%, 16.0% Fe in geochem

sample



" Burner AB 51 in line

xii

- Ni_ Geochemical AA Setting

Lamp P.E. H/C. Ni or multi element Cu, Ni, Co, Mn, Cr

Current'lo #4, S51it 22

Wave length 3415 Dial 312.5

Fule - Acetlylene Flow 14.0

Oxidant - Air " Flow 14.0

Range
0 - ZQ gamﬁa/ml Factor 4x - 0 - 400 ppm
'd-~.i00 gamﬁa/ml Factor 20x ;-O -~ 2000 gamma
'45° 0"-'200 gamma/mx_pacior 40x ~ 0 - 4000 pp
| 0-— 500 gémma/ﬁl Factor lOOx‘; 0 - 10,000 ppm

Ni in waters and very low ranges.

Wave length 2320 Dial 118

Range 0 - 5 gamma/ml Factor 1% - 0 - 100 ppm

Standards 10,000 gamma/ml
~1.000 gm pﬁremNi metal dissolved in HCl, HNO3, HClO4 to

pefchloric fumes, dilute to 100 ml H20:

1000 gamma/ml and 100 gamm#/ml  Successive 10x dilutions in 20% HCLI

1, 2, 5, 8, 10 mls'of.loo ganma/ml

2, 5, 8, 10 mlsIIOOQ garma/mi

2, 5, 8, 10 ﬁls i0,000 gamma/ml - dilute to 100 mis.in 20%.
HC104. Tﬂis.gives

1. 2, 5,8, 10, 20, 50, 80, 100, 200, 500, 300, 1000 grmma/mb |
Combined Standards - Cu, Ni, Co, Pb, Z&n is used-aé a'working

standard
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Cu Geochemical AA Setting

Lamp Single Cu or .
5 multi element
Current 10  for multi element #4 S1it 7A
4  for single #3 Slit 7A
Wavelength 3247 Dial 280
IBufner Techtron Aﬁ 51 tFor Cu in natural Waters) s
P.E. Short Path. (For géochem)
Fuel Acetylene Flow 14. |
Oxidant Air Flow 14
Range |
0 - 5 gamma/ml Factor 1lx to 100 ppm {for low Cu)
0 - 20 gamma/ml Factor 4x to 400 ppm
-Bufner 90° |
0 - 200 gamma/ml Factor 40x to 4000 ppm
Wavelength 2492 Dial 147 |
Burner in line
Range
0 - 1006 gamma/ml Fact&r 200x to 20,000 ppm
0 - 2000 gamma/ml ?actor 400x to 40,000 ppn
Higher range than 40,000 ppm. requires 10x dilution
Staﬁdards
10, 000 gamma/ml
1.000 gm metal powder, Hp0O, HC1l, HNO3 until dissolved, add

HC104 , fume dilute to 100 mls
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1000 gamma/ml 10x dilution above in 20% I—IClO4

2000 gamma/ml 20 mls 10,000 gamma/ml - dilute to 100 mls in

20% HC1O,4

100 gamma/ml 10x dilution 1000 gamma/ml dilute to 100 mls in
20% HC104

200 gamma/ml 10x dilution 2000 gamma/ml.dilute to 100 mls in
20% HC104
Pipefte

1, 2, 3, 5, 8, 10 mls 100 gamma/ml - dilute to 100 mls with

20% HC10, to give 1, 2, 3, 5, 8, 10 gamma/ml

Combined standérds Ccu, Ni, Co, Pb, 2Zn

1, 2, 5, 10, 20, 30, 50, 80, 100, 150, 200 gamma/ml
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Pb  Geochemical AA Setting

Lamp ASL H/c Pb

Current 5 ma Slit 7A

Waée length 2833 Dial 2308

Fuel - acetylene Flow 14

Oxidant - air Flow 14

Burner AB 51 in line et
Range

0 - 20 gamma/ml to read O to 80. Factor 5x 0 to 500 ppm

0 - 200 gamma/ml to read 0 to -80. Factor 50x 0 to 5000 ppm
Standards - 10, 000 gamma/nl |

1.000 pure metal, dissolved in HNOj, fumed to HC1O4; make up
to 100 mls in 2b% HC104

1000 gamma/ml and 100 ganma/ml Successive 10x dilutions in
20%.Hc104
Pipette

i, 2, s, 8, 10 mls 100 ganma/ml

2, 5, &, 10,.20 mls 1000 gamma)ml dilute to 100 mls in 20%
HC10y4 this gives

i, 2, 5, 8, 10,.20, 50, ©0, 100, 200 gamma/ml
Comnbined Standards Cu, Ni, Co, 'Pb, Zn, are used as worliing

standards
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W in Soils and Silts

Reagents and apparatus

Test tubes - py;ek disposable

Test tubes -~ screw cap

Bunsen Burner

- Flux - 5 parts Na2C03
4 parts Nabl
I-l part KNO, pulverized to -80 mesh

7% SnCly in 70% HC1

20% KSCN in H,0

Extractant -~ 1 part tri-n-butyl phosphate

'9 parts carbon tetrachloride

Standards

1000 gammé/ml W

.18 gms Na2W04 2H>0 dissolved in Hp0, make up to 100 mls

100 ganma/ml, 10 ganma/ml by dilution
Sténdardization . ‘

Pipettel.S, 1, 2, 3,-5, 8, 10 mi of 10 gamma/icl

and 1.5, 2 mls of 100 gamma/ml ~ Qilute to 10 mls

continue from step #4
Artificial colors -~ Nabob pure Lemon Extract, dilute with 1:1
ethanel and water to match. Tightly seal these for pernanent
standards

Procedure

l. Weigh 1.0 gram sample, add 2 gm flux, mix
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Sinter in rotary for 2 to 3 minutes (Flux dull read for one
minute)

Cool, add 10_m15 B0, heat in sand bath tolboiling, ;ool, let
sit overnight

Stir, crush; and mix. Let‘settlé

Take 2 ml aliquot into screw cap test.tube

Adg 7 mls_Snéla; heat in hot water bath.for 5 minutes (Sofc)
Cool to less than 15°C

Adgd 1 m1.20% KSCN, mix'(if lemmon vellow; c0mp§re color
standard 10x)_

Add 4 ml extractant, cap, shake vigorously 1 minute

Compare color



Xviii

Molvihdenum in Water Samples

1. Transfer 50 mls to 125 separator? funnel

2. Add 5 ml .2% ferric chloride in conc HCL

3. A4S 5 mis of mixed KSCN and SnCls

4, Add 1.2 mls isoPropyl-ether, shake for 1 minute, and al;oﬁ
phaseé teo se?arate |

5. Drain off water

6. Coupare the color of extractant

Standardization

pipette O, .2, .S, 1, 2, 3, 4, 5, mls of 1 ganma/ml and 1, 1.5,
2, mls of 10_gamma/ml dilute to 50 mls with demineralized Hy0, and
continue step #2.
| T.is eguivalent to -
1, 4, 10, 20, 40, 60, 30, 100, 200, 300, 400 ppb Mo
Artificial color - gabob orange extract di1u£e with 1:1 HpO to
methanol to match. Seal tightly
Snclp - 15% in -15% HCl |
300 gm SnCl, . §H20 + 300 mls HCl, until SnCl; dissolved
dilute to 2 liters )
KSCN - 5% in Ho0
Mixed SnClz - KSCN

3 patrts SnCl; to 2 parts KSCN



1. Cu

Water Samples Run for AA

2 gamma/nl reads 80 scale therefore 1 unit =

‘2. Zn - 1 gamma/ml reads full scale therefore 1 unit

3. Ni - 2.5 ganma/ml reads 50 scale therefore 1 unit

Burner: long slot techtron burner in line

xix

25 ppb

"

10 ppb

50 ppb
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Sulphate in Natural Waters

1. Pipette 0.5 ml sulphate reagent mix into a colorimetric tube
2. Add 5 ml water sample and mix

3. Read at 343 Mucagainst a deminerallized water blark

"4, Read again at 400muand subtract from sulphate reading

5, Calculate ppm sulphate from the graph
Reagent |

Dissolve 54 grams red mercuric oxide (J.T. Baker 2620- an Lab)
in 185 ml 70% perchloric_acid and 20 ml Héo, shake for one hour.
Add 46.3 grams ferric perchlora'te I Fe{ClOy)3 . 6H0 I
{GFS 39) and 47 grams aluminum perchlorate L Al (C164)3 . SH-01
(IGFS 2) Add 4C0 nl water to dissolwve, leﬁ _sétf:le overnight, decant

into bottle and make to 1 liter
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. pH MEASUREMENTS

Soil and drainage sediment samples are dampened with
water in a glass beaker to a pasty consistency. Demineralized
water is used for this purpose as it has a low buffer capacity

and thus does not influence the pH of the sample. Measurement

~ is made with a Fisher Acumet pH meter. Electrodes are stored

in buffer overnight. A 30 minute warm up time is allowed for

the instrument each morning. A 10 ml aliquot is taken from

- water samples for pH measurenment.

o
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