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SUMMARY

The 166 contiguous unpatented claims of the Tay
Mountain property are located 28 miles northwest of Faro,
Y. T. Work between June and September 1978 included geological
mapping, rock and soil geochemistry, gravity, magnetic and
Max-Min surveys but this report discusses only geology and
geochemistry.

Geological mapping on the Tay property has outlined
a section of Lower Cambrian-Ordovician schists and phyllites
and graphitic units within quartz-mica schists which are
similar to the host rocks for the Anvil orebody. The graphitic
schists at the north end of the property are anomalous in lead,
zinc and silver.

RECOMMENDATIONS

Geochemically anomalous graphitic horizons within
biotitic schists similar to the Anvil host encourages further
work. The TAY 2 Grid should be enlarged and geological mapping
extended to the northeast of the grid area. Drill testing of
the TAY 2 Grid is recommended but the collar locations will
depend on interpretation of the gravity and Max-Min surveys.




INTRODUCT ION

The TAY claims consist of 166 contiguous unpatented
claims covering Cambrian to Lower Ordovicianmica schists and
calc-silicate units similar to host rocks for the Anvil ore-
bodies. TAY 1-96 claims were staked for AMAX Potash Limited
in the summer of 1977 followed by TAY 97-166 in 1978 to cover
AEM anomalies and graphitic horizons.

Access to the property is by helicopter from Faro,
Y.T. 28 miles to the southeast. '

Elevations on the property range from 700 m to 1,700 m.
Topography and vegetation vary_from steep treed valleys, exten-
sive buckbrush covered slopes to bare ridge tops.

Work from late June to the end of August included-
geology, soil and rock geochemistry, gravity, magnetic and Max-
Min surveys. This report deals only with the geological and
geochemical surveys of the TAY claims.

Geological and geochemical data collected between
June 23 and August 30 were plotted on a contoured orthophoto
base at a scale of 1:10,000. Two grids totalling 16.8 line
miles were tied into the orthophoto base. . '

PREVIOUS WORK

Several companies including Cyprus Anvil and Welcome
North have worked in the vicinity of the TAY claims to the
extent of drill testing geophysical anomalies, mainly to the
southeast of the TAY group in the Anvil Creek valley. The
Anvil Syndicate completed geochemical, geophysical and gravity
surveys on the Mark claims, which origiﬁally covered ground now
in the TAY group. 0ld claim posts were found at the centre and

northern end of the TAY group.
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Templeman-Kluit mapped from the eastern TAY claims
southeast through the Anvil area deposits to Ross River for
the G.S.C. in 1967 - 1968,

AMAX interest in the area began in 1975 with regional
mapping and silt sampling., The TAY 1-48 claims were staked in
May 1977 to cover silt anomalies draining graphitic phyllites
considered favourable for Anvil-type mineralization. TAY 46-96
were staked in August 1977 and the TAY 97-166 in the summer of
1978 to cover AEM anomalies and additional graphitic horizons.




REGIONAL GEOLOGY

Cambro-Ordovician rocks in the Anvil Range are
represented by a structurally deformed sequence of biotite-
andalusite rich schist, various types of calc-silicate and
chlorite phyllite-metabasite units. These rocks have been
folded into a major, northwest trending anticline, termed
the Anvil Arch, with a core of Cretaceous granitic rocks
(Anvil Batholith). The Arch emerges from beneath younger
cover near Tay River in the northwest and extends 80 km south-
east to Blind Creek. The spatial relationship of the Anvil
Arch with the Anvil Batholith suggests coeval development.

The most conspicuous structural feature in outcrop
is a prominent pre-Anvil Arch crenulation foliation on which
an earlier compositional banding has been transposed. Inter-
calated within the metamorphosed and structural deformed meta-
sedimentary rocks are discontinuous but economiéally important
graphitic horizons, hosts for all known stratiform lead-zinc

orebodies in the area.

The base of the biotite andalusite schist is not
exposed but it may overlie the Hadrynian Grit Unit. Metamorphic
grade decreases upward from the garnet-staurolite. facies present
in the biotitic schists to the albite-chlorite facies in the
chloritic phyllite. Calc-silicate mineralogy varies from a _
crystalline marble to diopside-quartz-feldspar-garnet skarn with
laminae of-biotite-quartz schist. Spatially restricted
graphitic horizons occur in all units and range in graphite
content from slightly graphitie quartzite to sooty black
‘schists and phyllites. In spite of the diversity of graphitic
horizons the ore zones are associated with a distinctive ribbon
banded graphitic chert composed of alternating narrow bands of
black chert and graphitic argillite with scattered pyrite laminae.

The schist and phyllite sequence of the Anvil area
extends northeast through the TAY claims to the Tay River 12

miles northwest of the TAY group.




PROPERTY GEOLOGY

A sequence of Lower Cambrian two mica-quartz schists
and calc-silicate with overlying Ordovician calcareous chlorite
phyllites strikes northwesterly and dips gently to the north-
east on the Tay property (Figure 3).

The lowest unit exposed on the property is a calc-
silicate unit although regional mapping suggests that the calce-
silicate unit could be underlain by quartz-micﬁ schist. The
contact between the calc-silicate and overlying mica-schists is
gradational west of the north-south trending creek whereas to
the east the cale-silicate may be in sharp contact with over-
lying graphitic schists. Minor rock types within the calc-
silicate include coarse grained garnet-diopside skarns,
spatially associated with the Cretaceous quartz monzonite, and
" narrow graphitic bands. '

The mica schists above the calc-silicate unit consist
of a rusty purplish brown quartz-biotite-sericitetandalusite
schist, and its facies equivalent, a quartz-sericite and/dr
sericite-quartz schist to phyllite. Generally the biotitic
schist predominates at the base of the section whereas the
sericitic phyllite caps it. Scattered through the mica schist
sequence are cherty and/or sericitic graphitic horizons that
vary in strike length from 800 metres to several thousand metres.
Local bands of grey crystalline marble are exposed near these
graphitic horizons but are at least 400 m above the main calc-

silicate unit.

The youngest metamorphic rock type on the property is
a chloritic phyllite to metabasite unit exposed on a ridge on
the eaStern‘portion of the claim block. At least three narrow
cherty and/of calcareous,slightly graphitic bands were noted
in the chlorite phyllite.




Small apophyses of Cretaceous

[ = ac (>500m quartz monzonite on the property are
probably related to stocks to the
west and north.
Py ﬂ< _
T The depositional environment of
T— the mica schists is probably best
e interpreted as a thick clastic turbidite

sequence interrupted by an influx of
carbonate debris. Periods of low

\ 500 m clastic deposition are represented by
by the graphitic horizons. Chloritic
rhyllites are a mixture of both vol-
caniclastic sediments and basic
pyroclastic depoéits. A volcanic

component to the clastic sequence

becomes noticeable towards the top of

the quartz-sericite phyllite and narrow

amphibolitic bands within the calc-
silicate may represent brief basic

—_— . volcanic episodes.

A detailed description of the rock
types exposed on the property follows

a discussion of structural geology.
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STRUCTURAL GEOLOGY

The schists and phyllites generally dip gently to the
northeast except at the north end of the property where they
“display gentle warps. Lithologic contacts appear to parallel
the main metamorphic foliation in spite of several ages of
minor folds. Foliation is locally parallel to compositional
banding in the phyllite and calc-silicate but in the biotite
schist transposition of compositional banding into the foliation
plane has advanced to the stage where only small isoclinal folds
and hinge remnants suggest a former compositional bandihg. A
weak to well developed wrinkle crenulation on the foliation
plane is the result of the intersection of minute kinks and
foliation plane. The cleavage is not readily visible in outcrop
but in thin section is outlined by the alignment of mica flakes.
The wrinkle crenulations are parallel, or nearly so, to several
southeast trending open folds on the TAY 120-166 and may be the
manifestation of a much larger structure not visible on the

claim block.

Open warps that post—daté the foliation trend either
northeast or southeast on an outcrop scale. Their signficance
in the regional structural history is not known.

Description of Map Units
The following rock units exposed on the Tay property
are described below.

Cretaceous

Unit 7 - Quartz monzonite and porphyritic quartz
monzonite plugs and dykes exposed on the west and north margins
of the property are apophyses of Anvil Intrusions underlying
Tay Mountain and peaks north of the property. Except for the
development of scattered gquartz veins and locally of garnet-
diopside skarns the intrusive event has had little effect on
the schists and calc-silicate units.




Middle Cambrian to Lower QOrdovician

Unit 4a, b, ¢, d - The generally calcareous chlorite

phyllite and phyllitic basic tuffs of Unit 4a exposed on the
east side of the property are the youngest metamorphic rocks
on.the property. Patches-of epidote alteration appear to be
randomly distributed through the phyllite. A large rusty
weathering patch of siderite alteration contrasts with the
monotonous grey-green chloritic outcrops. Grey cherts and
cherty phyllites (4b) and dark grey to black siliceous'and/or
argillaceous, often slightly'graphitic and chloritic bands (4c)
are intercalated with basic pﬁyllites. A band of interbedded
calc-silicate, quartz-mica schists and chlorite phyllite (4d)
forms a transition zone between the quartz mica schists of Unit
1 and the chlorite phyllites at the northeast end of the TAY 1
Grid.

Lower Cambrian

Unit 2a, b, ¢, g - The calc-silicate and minor skarn

bands (Unit 2) which are the oldest lithologies exposed on the
property, form light weathering scarps in stream valleys.

Thinly interbedded calc-silicate and quartz-biotite sericite
schist (2b) comprises about 90% of the calc-silicate sequence.
Bands of amphibolite within 2b could be either narrow basic
sillse or basic volcanic tuffs. Fairly pure calc-silicate
composed of diopside-quartz-feldspar, sericitetsphene with
scattered quartz-biotite-sericite schist bands (2a) crops out

in pale weathering cliffs at the western extent of calc-silicate
exposure. Narrow bands of graphitic calc-silicate and quartz-
sericite-graphite schist (2c¢) are not considered to have any
economic importance. Several outcrops of coarse grained garnet-
diopside skarn (2g) are spatially associated with the Cretaceous
quartz monzonite.

Unit 2a, 1b, 1c¢, lcg, 1d, le and 1f — The guartz-mica
schists and graphitic horizons of Unit 1 are thought to be the

eguivalent of the host of the Faro orebodies. Unit la consists
of ‘quartz-biotite-sericite schist with approximately ten percent
light to dark green calc-silicate bands. West of the north-south



creek (see Figure 3) it forms the transition between a thick
calc-silicate unit (2b) and overlying quartz-mica schists,
Although this lithology is well exposed on a dip slope west of
the north-south creek valley it may be quite thin and is not
exposed east of the creek or, alternatively it may grade later-
ally across the valley into quartz mica schist.

The bulk of the quartz twomica schist sequence con-
sists either of a rusty weathering purplish brown quartz-biotite-
sericitetandalusite schist (le) or its facies equivalent, a
light to medium grey guartz-sericite andsericitequartz schist
to phyllite (1c)..'Unit lc is often well banded with alternating
quartz rich and sericite rich laminae. Bands of sericitic
quartzife up to several feet thick are present within the quartz
sericite schist. Exposures of lc on TAY 1 Grid are often a
papery weathering sericite rich schist to phyllite. The quartz-
sericite schist grades northwesterly into quartz-biotite-sericitet
andalusite schist (le). Outcrops of Unit le south of the TAY 2
Grid contain bands of up to 50% andalusite that often weather
out leaving rectangular pits.

Graphitic horizons (1b) in the mica schists vary
from a graphitic recrystallized chert to graphitic gquartz-
sericite schist and slightly grapﬁitic fine grained biotitic
schist. Iron sulphide content rarely exceeds three percent.
Graphitic outcrops are most numerous in the vicinity of the
TAY 2 Grid where gentle warps have increased the exposure of

at least two separate graphitic horizons.

The graphitic units hosted by the biotitic schist
are usually more graphitic and quartz rich but less sericitic
than the graphitic phyllites within the quartz-sericite phyllite.

The lowest graphitic unit in the le schist crops out
just above the 2d calc-silicate and grades laterally into a
quartz-sericite-graphite schist (1lcg). Medium to dark grey
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crystalline marble with scattered graphitic laminations (1d)
is spatially associated with the upper contacts of several

graphitic bands.

Several outcrops of chloritic phyllite (1f) near the
top of the sericitic phyllite represent, intercalations of the
chlorite phyllite metabasite sequence (4a) and indicate a
gradational contact between 4a and 1lc .
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REGIONAL GEOCHEMISTRY

The following discussion is a summary of previous
work by Leary et al (19277) and Morton (1970) on orientation
surveys carried out by AMAX and others over major deposits
in the Anvil aresa,

.Despite the presence of permafrost and glacial-
overburden the trace element conteént of bedrock is reflected
in the so0il. However, soil horizons are often discOntinﬁous
leading to varying degrees of metal enrichment. At Vangorda
local clay layers within the overburden mask metal ion migra-
tion from the underlying massive sulphide body to produce
geochemical highs separated by areas of background values.

In spite of these problems soil sampling over the Anvil,
Vangorda and Swim deposits reveal secondary Pb, Zn, Mo and Ba
haloes above the ore zones. In general the Zn anomalies

appear to be the most extensive and uniform whereas Pb anomalies
are more erratic. '

At Vangorda erratic spot anomalies of 2 to 3 times
background occur in low swampy areas and are not associated
with underlying sulphide mineralization. Only homogeneous
areas with anomalies greater than 2 to 3 times background are
considered significant.

Soils overlying magnetic greenstone are enriched in
nickel and copper while soils overlying granite are slightly

enriched in tin.

S0il development in the region is immature and
consists of the following zones:

A) Humus - several inches thick
B) Volcanic Ash - uncensolidated, up to 6" thick
C) Glacial - gravel, sand and clay to bedrock.

Orientation studies have concluded that the C soil

zone is the most reliable zone to sample.
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From previous AMAX surveys threshold values for soils
in the Selwyn Basin are as follows: 7
Element Analyzed Anomalous Threshold

Pb o > 50 ppm
Zn o ‘ >150
Ba >700
Ag 21.0 -
Cu ~ > 80
Mo : > 10
Ni >3100
Co > 70
Mn >600
" Fe ‘ >5.0%

W S 10 {- Uppgr'Threshold
Cyprus Anvil has noted that rock chip samples from
the ore-bearing graphitic unit, collected from outside the ore

zone, are geochemically anomalous (whereas rock chips
collected from other graphitic horizons are generally not).

PROPERTY GEOCHEMICAL_SURVEY

Introduction
The objective of the present survey was to delineate

areas of bedrock mineralization and expand the geochemical data

base for the Anvil Creek area.

Soil samples were taken at 200 foot intervals along
a number of traverse lines run perpendicular to the geological
strike and at 30 m intervals along éut grid lines. Grub hoes
were utilized to collect samples from the top of the C zone
just below the ash layer. ‘ |

Silt samples were taken wherever traverses inter-
sected streams.

Rock chip samples were collected from every graphite-
bearing outcrop encountered.
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A total of 1,741 samples consisting of 1,521 soil,
60 silt and 160 rock chip samples were collected and analyzed
by Rossbacher Laboratory for Cu, Ni, Co, Mn, Fe, Pb, Zn, Ag and
Mo.

Environment

The TAY claims straddle a north trending creek valley.
The creek is moderate to fast flowing and varies in width from
5 to 15 feet. The gradient of the eastern valley slope varies
from steep near the valley bottom to moderate towards the top
while the western side of the valley generally has a moderate

slope.

Less than 15% of the property is above tree line and
is covered by alpine grasses. The valley sides are covered by

thick buckbrush, spruce and pine.

Since the property is ﬁery well drained, wooded earths
are the dominant soil type except in a swampy area at the north
end where thick humic gleysols dominate the soil profile.

Permafrost was not encountered during the soil

geochemical survey.

Results
| Sample sites and corresponding values for Pb, Zn, Ag
are plotted on 1:10,000 scale maps (Figure 4). Data for the
remaining elements is presented in Appendix III.

S0il Samples - The range of values for each element

is presented below:

Low (ppm) High (ppm)
Mo 1 40
Cu 1 384
Ni 4 ‘228
Co 2 66
Mn 2 3160
Fe 0.5% 7.4%
Ag _ 0.2 2.2
Zn 6 680
Pb 1 342




~
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Silt Samples - The range of values for each element

is as follows:

Low {(ppm) High (ppm)
Mo 1 _ 6
Cu 10 92
Ni 24 ' 192
Co 12 80
Mn 100 1480
Fe 1.4% 4.2%
Ag 0.2 1.0
Zn 46 ' 352
Pb 6 _ 52

Rock Chip Samples - The range of values for each

element is as follows:

Mo 1 58
Cu 2 160
Ni 8 172
Co 6 96
Mn 40 4700
Fe 0.3% 6.5%
Ag 0.4 3.0
Zn 4 372
Pb 6 250

DISCUSSION OF GEOCHEMICAL RESULTS

Threshold values determined from previous AMAX soil
surveys, (ref. page 12), were used in the present survey.

All Pb-Zn-Ag anomalies except those occurring at the
north end of TAY Grid 1 occur over or adjacent to known graphite
bands. _

S0il samples collected over discontinuous graphitic
bands within mica schist units at the southwest end of the
property are slightly anomalous in zine. Only one of the bands
has an anomalous rock chip value; Zn (372 ppm). For the present
time the economic potential of these zine enhanced horizons is
considered to be minimal,

A few scattered zinc soil anomalies occur over the
quartz-sericite-graphite~schist lithologic unit (1lcg) and
probably reflect above background zinc values in the graphitic

portions of this unit.
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Three significant geochemical anomalies occur on the
property and are presented in decreasing order of importance.

Anomaly 1 - Rock chips collected from graphitic units
enclosed by biotitic schists on the TAY 2 Grid are geochemically
anomalous in Pb, Zn and Ag. The highest recorded values are:
186 ppm Pb, 204 ppm Zn, and 3.0 ppm Ag. The anomaly has én
approximate areal extent of 1.0 sq km but may be much larger
than indicated.

Soils collected over the area are not significantly
anomalous which may be due to clay layers within the soil pro-
file or low mobility of metal ions due to low pyrite content
of the graphitic units.

Anomaly 2 - Rock chips from a graphitic band within
biotitic schists occurring along the north central portion of
the property are geochemically anomalous in lead. The highest
recorded value is 120 ppm Pb. Again, no soil or silt anomalies
occur over the band. The anomaly has an approximate areal
extent of 0.3 sq km.

Anomaly 3 - Three closely spaced soil samples at the
north end of L240W on TAY 1 Grid have maximum values of 342 ppnm
Pb, 240 ppm Zn and 1.6 ppm Ag. The anomaly is underlain by
chloritic phyllite and was not detected on lines 120 m on either
side of the anomalous samples. The anomaly is given a low

o, U

A.G{IHitchins

priority.
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SAMPLE COLLECTION

B horizon material is sampled 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. Approximately 200 gms of finer
grained material is taken and placed in a numbered, high wet-
strength, Xraft 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.

Drainage Sediments

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

Some 200 gm of finer material is collected unless the
sediment is unusually coarse in which case the weight is
increésed to 1 kg. Samples are placed in the same type of
Kraft paper bag as are employed in soil sampling. Water
samples are taken at ail appropriate sites. Approximately 100
mls are sampled and placed in a clean, screw sealed, polythene
bottle. Observations are made at each site regarding the

environment and nature of the sample.
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Rock Chips
Composite rock chip samples generally consist of some

ten small fragments broken from unweathered outcrop with a steel
hammer., Each fragment weighs some 50 gms. Samples are placed
in strong polythene bags and sealed with non-contaminating wire

tabs, Samples are restricted to a single rock type and obvious

mineralization is avoided.
Soil, sediment and rock samples are packed securely in

cardboard boxes or canvas sacks and dispatched by road or air.
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TELEPHONE: 299-6910
GEOCHEMICAL ANALYSTS & ASSAYERS AREA CODE: 604

o[) 2275 S. SPRINGER AVE.,
BURNABY, B.C.
% o.d:jéacﬁer aéora tOI‘y CANADA
April 30, 1974

SUMMARY OF SOME ANALYTICAL TECHNIQUES CURRENTLY IN USE AT
ROSSBACHER LABORATORY

A ANALYTICAL TECHNIQUES FOR GEOCHEMICAL SAMPLES

SAMPLE PREPARATION

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

-After drying soil and sediment samples they are lightly
pounded with a wooden block to break up aggregates of fine
particles and are then passed through a 35 mesh stainless steel
sieve. The coarse material is discarded and the minus 35 mesh
fractibn replaced in the original bag providing that this is
undamaged and not excessively dirty.

Rock samples are exposed to the air until the outside
surfaces are dry; only if abnormally wet are rocks placed in the
sample drier. Rock samples are processed in such manner that
a fully representative 1/2 g, sample can be obtained for analysis.
The entire amoﬁnt of eacﬁ sample is passed through a jaw
crusher and thus reduced to fragments of 2 mm. size or less. A

minimum of 1 kg. is then passed through a pulverizer with plates

set such that 95% of the product will pass through a 100 mesh
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screen. Where samples are appreciably heavier than 2 kg the
material is split after jaw crushing by means of a Jones
splitter., After pulverizing the sample is mixed by rolling on
paper and is then placed in a Kraft paper bag.

SAMPLE DIGESTION

Digestion tubes (100 x 16 mm) are marked at the 5 ml
level with a diamond pencil. Tubes are cleaned with hot water
and concentrated HCl. 0.5 g samples are weighed accurately,
using a Fisher Dial-~0-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 £5% perchloric
acids. Racks of tubes are then placed on an electrical hot
plate, Erought to a gentle boil (4 hour)} and digested for 4%
hours. Samples unusually rich in organic material are first
burned in a porcelain crucible heated by a bunsen burner before
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 determination by a Perkin-
Elmer 290B atomic absorption spectrophotometer. Analytical

/
procedures are given on the following pages.
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el ANALYTICAL, PROCEDURES

By S Sy

“silver :
1. Scope - This procedure covers a range of silver in the sample

from less than .5 to 1000 ppm

2. Summary of Method - TheAsample is treafed with nitric and per-
chloric acid mixture to oxidizerorganicé and sulphides. The
silverfhen is present aé perchlorate in‘aqueous solution. The
concentration is determined by atomic absorption spectrophoto-

:méter. | | |

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

in éolution. Maintaining the éqlution 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 dissolved solids, gspecially calcium,
‘cause High backgrounﬁ abéorbance.. This background absorbance

must be corrected using an adjacent Ag line.

 Silver AA Settings P.E. 290
Lamp --Ag. |

Current 4 ma position 3
s1it 7 A

' Wavelength 3281A Dial 287.4 .
Puel - acetylene - flow - 14
O#idant - air - flow - 14
Burner - techtron AB_51 in line

Maximum conc. 3 to 4x
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galibration

1.’Set l-gaﬁma/mi to read 40 equivalent to 20 gamma/gm
Fa&tor 1 x meter reéding |
Check stahdards
314. 10, 20, 40 ppm Ag in saméle
é, Set 15 éamma/ml to 100'eqﬁivalent to 100 ppm
Check standards _ - o o
40, 100 ppm |
Factér directly,in ppm Ag
3. Rotate burner to maximum angle
Set 10.0 gamma/ml Ag_to read 100
| check standards | |
100, 200, 400, 1000 pp'm Ag
'Facﬁor 10x scale reading
4. Samples higher than 1060 ppm should be re-analyzed by assay
procedure | |
5. Background correction for sample reading betwéen 1l to 5 ppm
Calibrate AA in step 1
Dial wﬁvgléngth to 300 (peak)
Rga& the samples again
Subtract thé background reading from the first reading
Standards
1. 1000 gamma/m].. Ag - 0.720 gu Ag»S04 dissolved in 20 mls Hxl05
and dilute to 300 mls |

2. 100 gamma/ml Ag - 10 mls of above + 20 mls HClO4, dilute to

100 mls
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3. ﬁecovery spiked standard
5 gamma/ml Ag - 5 mis 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, S mls 1.000
- gamma/ml dilute to 100 mls with 20% HC1l04. This equivalent .to
4.‘10, 20, 40, 100, 200, 400, and 1000 ppm Aé in tﬁe sample .50 gm
c'iilufted to 10 mls. | |

Recovery Standard

Pipette 2 mls of .5 gamma/ml Ag in mix acids 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 as;ay Ag, the samé procedure is used. Ag is then calcu-
lated in oz/ton.
! 'fi ppm = .0292 oz/ton
‘conversiQn factor -

oz/ton = .0292 x ppm Ag



Zn._Geochemical AA‘Settinq
Lamp Zn
Current 8 -#3 Slit 20A
Wave length 2138 Dial 84.9
Fuel - Acetylene Flow 14
| 6xidan§ - Air Flow 14
Burner - P.E. short path 90°
Rénge
0 - 20 gamma/ml Factor 4x - 0 to 400 ﬁpm
0 - 50 goamma/ml Factor 1lOx -0 to 1000 ppm
For Waters - Burner AB- 51 in line 1 gamma/ml read 100 to give 0
toAIOOO ppb
High Zn Burner Boling in line. Waveiength 3075. Dial 250 S1lit 7A
Fuel 14 Air 14.5
6 to 1000 gamma/ml read O to‘20 Factor 400 x
Pure Standard 10,000 gamma/ml
I | gm Zn dissolved, HpO0, HCl, HNO3, HC1O4, fumed to HC104 -
make up to 100 mls ﬁgo
1000, ;00 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
1, 2, 3, 5, 8, 10 mls of 10,000 gamma/ml - dilute to 100 mls
with 20% HC1O04 to give

100, 200, 300, 500, 800, 1000 gamma/ml Zn for high standards
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| _Co Gegchemical AA Setting
- Lamp - 5 multi element
Current- 10 #4 Slit 2Aa
Wavelength 2407 Dial 133.1
Fuel -~ Acétylene Flow 14
Oxidant - Air  Flow 14
Burner - AB 51 in line-
Range
0 - 10 gamma/ml read 100 Factor 2 X reading to 200 ppm
 0 - 20 gamﬁa ml read 100 Factor 4 x reading to.400 ppm
Bufner at maximum'angle
7‘_ 0 -_iOO'gamma/ml read 100 Faptor.zo‘x reading to 2000 ppm
.0 - 200 gamma/ml read 100 Factor 4bﬁx reading to 4000 ppm
Standards - 1000 gamma/ml
1.000 gm cobalt metal dissolved in ﬁCI, HNO, and fumed into
HC10,, dilute to 1 liter |
.Pipette;
1, 2, 10, 20 mls into 100 ml vol flasks diluted to mark
with 20% Hcio4 a
This ines
10, 20, 100, 200 gamma/ml Co
Mixed - combination standards of Cu, Ni, Co, Pb, 2n
of

1, 2, 5, 10, 20, 30, 50, 80, 100, 150, 200 gamma/ml are used

for calibration



Mn Geochemical AA Setéing
Lam§ 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 gamma/ml Factor 20x - 0 to 2000 ppm
0.- 200 ganma/ml Factor 40x - O to 4000 ppm
Burner 90°
0 - 1000 gamma/mi'FacEpr 200x ~ 0 to 20,000 ppm
0 - 2000 gamma/ml Factor 400x - 0 to 40,000 ppm
EDTA Extraction - use AB 51 in line
0 - 20 gamma/ml Factor 4x - 0 to.406 ppm
Standards o
| Fisher 16.000 ganma,/ml ( ml)
10x Dilution 1000 gamiia/ml
pippette R o
.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
: m;siwitﬁ 20% HC104. This gives |
5; 10, 20, 30, 50, 80; 100, 200, 300, 500, 300, 1000;.1500,

2000 gamma/ml.
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Mo_ Geocheﬁicai AA Setting
Lamp ASL H/C Mo
Current 5 #5 Slit ?A
WaQelength 3133 'Dial 260.2
Fuel - Acetylene Flow 12.0 to give lf red feather
Ogidant - ﬁitrous oxide Flow 14.0
. Burner - AB 50 in line
Caution fead the-operation ﬁsihg N0 and acetylene flame aé
end of general AA procedure
‘Range
0 - 10 gamma/ml Factor 2x - O to 200 ppm
Rotate burner to max. angle

0 - 50 gamnma/ml Factor 10 x O to 1000 ppm

0 - 100 gamma/ml Factor 20 x 0 to 2000 ppm
Standards 1000 gamma/ml -

Dissolve .750 gms MoO3 (acid molybdic)'with 20 mls H,0, 6
lumps NaCH, when éll dissolved, add 20 mls Hél. dilute to 500 mls
100 gamma/ml - 10 x dilution
Pipe;te | ll “ |

.2, .5 1, 2, 3, 5, 8 10 mls of 100 gamma/ml

2, 3, 5, 8, 10 mls of 1000 gamma/ml add 5 mls 10% AlClj

"and dilute to 100 mls with 20% HC104
This gives |

.2, .5, 1, 2, 3, S5, §, 10, 20, 30, 50, 80, 100 gamma/ml Mo
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' Fe Geochemical AA Seftigé,.
Lamp . - Fe |
-~ Do not use multi element Fé
‘Current 10 #4 s1it 2a
Wavelengihl3440.6 Dial 317.5
Fuel - Acefjbner Flow 14.0
Oxidant - Air | Flow 14.0
Burner - PE Short Path 90°
Range | |
0 - $ooo'gamma/m1 0.1 x% -0 to 10.0%
0 - 10,000 gamma/ml 0.2 X % - 0 to 20.0%
HigherAFe - 10 x dilution |
Standaﬁds 10, 000 gaﬁma/ml.'
nggh 5.000 gms iron wires, into beaker, add H%O, Htl. HNO5,
HC104, heat to HC104 fumes. Add.H¢104 to 100 mls + 100 mls
Hz0, warm, dilute td 500 mls
Pipette |
i, 5, 10, 20, 30, SO, 80 mls 10,000 gamma/ml dilute to 1060
mls with 20% Hci04 to give |
100, 500, 1000, 2000, 3000, 5000, 8000 gamma/ml to be
| équivalent to .2, 1.0, 2.0, 4.0, 6.0, 10.6%, 16.0% Fe in geochem

sample



- Ni Geochemical AA Setting

- Lamp P.E. H/C. Ni or multi element Cu, Ni, Co, Mn, Cr
Current 10 #4, S1lit 2a

Wave length 3415 Dial 312.5

Fule ; Acetlylene Flow 14.d

Oxidant - Air " Flow 14.0

_ Burner AB 51 in line

Range

20 gamma/ml Factor 4x - O - 400 ppm

-
!

0 - 100 gamma/ml Factor 20x - 0 - 2000 gamma

45° 0 - 200 gamma/ml Facfor 40x - 0 - 4000 ppm
| 0 - 500 gamma/ﬁl Factor 100x - 0 - 10,000 ppm
. Ni in waters and véry low ranges
- Wave length 2320 Dial 118
.Range 0 - 5 gamna/ml factor 1x - 0 - 100 ppm |
Standards 10,060'gamma/m}
1.000 gm pﬁre Ni metél diséolved in HCl, HNO3, HClO4 to
pefchlorié fumés, dilute to 100 ml ﬁ;oj
1000 gamma/ml'ahd 100 gamma/ml Successive 10x dilutions in 20% HClO
1, 2;'5,'8, 10 mls of 100 gamma/ml |
2, 5, 8, 10 mls 1000 gamma/ml
2, 5 8, 10 ﬁls i0,000 gamma,/ml - - dilute to 100 mis'ip 20%
HC104. Tﬁis gives |
1, 2, 5, 8, 10, 20, 50, 80, 100, 200, 500, 300, 1000 gamma/ml N
Combined Standards -~ Cu, Ni, Co,  Pb, 2n is used'as a'working

standard



Cu Geochemical AA Setting
'ﬂamp Single Cu or
5 multi element
Current 10  for multi element #4 Slit 7a
4  for single #3 Sli£.7A
Wavelength 3247 Dial 280 |
.Burner TechtronlAﬁ 51 kFor Cu in natural waters)
P.E. Short Path. (For geochem)
Fuel Acetylene Flow 14 |
Ooxidant Air Elbw ;4 _
Range |
0 - 57gamma/ml Factor 1x to 100 ppm (for low Cu)
0 ~ 20 gamma/ml Factor 4x to 400 ppm
‘Burher 90° |
0 - 200 gamma/ml Factor 40x to 4000 ppm
Wavelength 2492 Dial 147 | |
Burner in line
VVRange
o} -‘1006.gamma/ml Factér 200x to 20,000 ppm
0 - 2000.gamma/m1, factor 400x to 40,000 ppm
Higher range than 40,000 ppm requires 10x dilution
Staﬁdérds {

10, 000 gamma/ml

1.000 gm metal powder, H,O, HCL, HNO3 until dissolved, add

BCl04 , fume dilute to 100 mls

Xiv



1000 gamma/ml 10x dilution above in 20% HC10,

2000 gammé/ml 20 mls 10,000 gamma/ml - dilute to 100 mls in
.20% HC104

100 gamma/ml 10x dilution 1000 gamma/ml dilute to 100 mls in
20% HClO,4 |

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

1, 2, 3, 5 8, 10 mls 100 garnma/ml - dilute to 100 mls with
220% HC10, to give 1, 2, 3, 5, 8, 10 gamma/ml
Combined standérds Cu, Ni, Co, Pb, 2Zn

1, 2, 5, 10, 20, 30, 50, 80, 100, 150, 200 gamma/ml



Pb Geochemical AA Setting

Lamp ASL H/c Pb

Current 5 ma Slit 7A

Wa&e length.2833 Dial‘208

Fuel - adetylenq Flow 14

Oxidant - air Flow 14

Burner AB 51 in line I
Range

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

0 -~ 200 gamma/ml to read 0 to -80. Factor 50x O to 5300 ppm
Standards ~ 10,000 gamma/ml

1;000 pure metal, dissolved in HNO3, fumed‘to HC104 make up
to 100 mls in 26% HC1047

11000 gamma/hl and 100 gamma/ml Successivé 1Qx dilutions in
20%lH0104
Pipette

1, 2, 5, 8 10 mls 100 ganma/ml

2, 5, 8 10, 20 mls 1000 ganuna/ml dilute to 100 mls in 20%
HC104  this gives |

1, 2, 5, 8, 10, 20, 50, 80, 100, 200 gamma/nl
cbmbinéd Sténdards Cu, Ni, Co, ‘Pb, 2n, are used as worXking

standards
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W in Soils and Silts

Reagents and apparatus
Test tubes - py;ek dispbsable
Test tubes - screw cap
Bunsen Burner
. Plux - 5 parts Na2c03
4 parts NaCl
"1 part KNOj pulverized to -80 mesh
7% SnClp, in 70% HC1 |
20% KSCN in H0
Extractant - 1 part tri-n-butyl phosphate
9 parts carbon tetrachloride
Standards
1000 gammé/ml W
.18 gms NapWQ4 2H,0 dissolved in H0, make up to 100 mls
100 ganma/ml, 10 éamma/ml by dilution-
Sténdardizaéion . ,
Pipette ;5, l, 2, 3,-5, 8, 10 mi of 10 gamma/ml
and 1.5, 2 mls of 100 gamma/ml - dilute to 10 mls
continue from step #4
Artificial colors‘; Nabob pure Lemon Extract, dilute with 1l:1
ethanol and water tofmatch. Tightly seal tﬁese for permanent
standaﬁds

Procedure

1. 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 mls H;O0, heat in sand bath to boiling, cool, let
sit overnight

Stir, crush; and mix. Let settle

. Take 2 ml aliquot into screw cap test tube

Add 7 mls SnCl,, heat in hot water bath for 5 minutes (80°¢C)
Cool to less than 15°C
Add 1 ml 20% KSCN, mix_(if lemmon yellow; compare color

standard 10x)

. Add } ml extractant, cap, shake vigorously 1 minute

Compare color
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Molvbhdenum in Water Samples

l.‘Transfer 50 mls to 125 sepératorf funnel

2. Add 5 ml .2% ferric chloride in conc HC1

3. Add 5 mis of mixed KSCN and SnCl,

4, Add 1.2 mls isopropyl.ether, shake for 1 minute; and al}ow
phaseé to seﬁarate | |

5. Drain off water

6. Compare the color of extractant

Standardization

pipette 0, .2, .5, 1, 2, 3, 4, 5 mls of 1 ganma/ml and 1, 1.5,
2, mls of 10 Qamma/ml dilute to 50 mls with demineralized H,0, and
continue step #2.
| This equivalent to -

1, 4, 10, 20, 40, 60, 30, 100, 200, 300, 400 ppb Mo -
Artificial‘color - gabob orange extract diluﬁe with 1:1 Hz0 to
methanol to match. Seal tightly
SnClz - 15% in ‘15% HCL -

300 gm SnClz . 2H,O + 300 mls HC1, -until SnCl, dissolved

:  di1ute to 2 literé | |
KSCN - 5% in H0 |
Mixed SnCl, - KSCN

3 patts SnClp to 2 parts RSCN



Water Samples Run for BAA

S 1. Cu 2 gamma/ml reads 80 scale therefore 1 unit = 25 ppb

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

10 ppb

3. Ni - 2.5 gamma/ml reads 50 scale therefore 1 unit = 50 ppb

Burner: long slot techtron burner in line
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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 MAiiagainst a demineralized water blank
'4. Read again at 400mand subtract from sulphate reading

5. Calculate ppm sulphate from the graph

Reagent |

Dissolve 54 grams red mercuric oxide (J.T. Baker 2620- Can Lab)

in 185 ml 76% perchloric acid and 20 ml Héo. shake for one hour,
Add 46,3 grams ferric perchlorafe L FPe(ClOg)3 . 6H20 I

(GFS 39) and 47 grams aluminum pe:chlorate L Al (0164)3 . 8H0
(GFS 2) Add 400 ml water to dissolve, lef_sétﬁle 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 Acument 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 measurement,

ROSSBACHER LABO {ylzi
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