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CHAPTER V
GEOCHEMICAL SAMPLING OF ESKER MATERIALS

Methods

Two eskers were geochemically sampled, one ‘'up-ice' and one
'down~ice' from known areas of mineralization. Esker 4 (see Figure
10 for location) is the northernmost esker in the esker complex,
and there are no known occurrences of mineralization north of this
area. Esker 2 (see Figure 10 for location) lies 'down-ice' from
several occurrences of Cu, Pb, Zn, Sn, W, and Ag mineralization.
Mineralized clasts have been found in Esker 2 and in adjacent tills,
while Esker 4 and adjacent tills have not revealed the presence of
mineralized clasts. Both areas have been extensively prospected

(personal communication with employees of Shell Canada Resources).

Sixty~eight samples were ccllected at 50 m intervals at the

base of the esker flank (see Appendix 8 for method of sample collection).

To aid in locating sample sites and interpretation of results,
pictures of the two eskers were taken from an airplane. Photos were
enlarged to 8" x 10" and joined together, giving a scale of approxi-
mately 1:2200. For final drafting of esker maps, measurements taken
on eskers were compared with those shown on esker photograéhs and

appropriate adjustments were made. This method of mapping is rapid,
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inexpensive and very effective for interpreting geochemical data

from unconsolidated sediments.
Orientation Studies

Orientation studies for geochemical sampling of eskers in the

study area were carried out by consultant Dr. Hubert Lee.

Along the base of the flanks of eskers in the study area there
exists a placon or iron oxide layer 20f60 cm below the surface. This
layer represents the boundary between the vadose water and more neutral
groundwater. Theoretically, the concentration of ions which collect
at the vadose-groundwater interface is a reflection of the abundance
of mineralized clasts in the esker material. The ions are concen-
trated as a result of rapid change in Ph upon encountering the

groundwater.

Measurements of Ph from above and below the placon are shown in
Figure 27.and location of sample sites relative to esker material is

shown in Figure 28.

Ph [35 ] A Ph [ 45 A Ph 45 ] A Ph[27 ] a

As Az Az Az
Ph{ 45 |B P B

placon N | 46 1Siacon PN | 47 gqcon Ph | 47 {Bocon
Ph | 65 Ph | 55 Ph | 60 Ph | =57

(A~humus A;~ leached zone B-oxidized zZone)

Figure 27

Ph measurements from above and below the placon at appropriate sample
collecting locations at base of esker flank.
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FIGURE 28

Cross section of esker showing location of placon sample
horizon relative to esker material (location of groundwater

level and placon position based on diagram by Tilsley (1977,
p. 27).

Orientation results from the -80 mesh and «250 mesh are shown

in Figure 29.

(pPM)

Sample No. Fraction Ca Pb Zn Ag As
X1 -80 6 13 17 0.3 37
X2 (duplicate of Xj) -250 7 19 22 0.3 51
¥, - 80 8 11 19 0.2 34
Y2 (duplicate of Yl) -250 18 26 31 0.3 61"
z, _ - 80 4 20 23 0.5 27
z, {(duplicate of Zl) -250 : 5 18 24 0.5 16

Figure 29

Comparison of Cu, Pb, Zn, Ag and As concentration in the minus 80-mesh
and minus 250-mesh fractionms.
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Based on results displayed in Figure 29, the minus 250 mesh
fraction was chosen for analysis. Samples Yl and Y2 were collected
close to known occurrences of mineralized clasts, and results show
a good correlation between all elements except Ag in the minus 250

fraction. The concentration of Ag does not appear to be a function

of the two size fractions.

Sample analyses were performed for Shell Canada Resources Ltd.

by Atlantic Analytical Services Ltd., of Saint John, New Brunswick.

Procedures for sample preparation and analysis:
(@] sampleé dry sieved to minus 250 mesh
(2) For Cu, Pb, Zn, Ag; (a) .2 gms of sample were boiled for 2 hours
in HNO 3—HCl
(b) Volume made up to 10 ml and analysed by
atomic absorption

(3) For As; colorimetric

Geochemical Results

Samples locations and geochemical results are shown in Figures

30-35.
Exrror

Possible error involved in the study falls into two categories
(a) error in lab procedures in determining results (b) variations in

environmental conditions such as possible effects of seawater.
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Three duplicate samples from varicus locations were analyzed
to determine precision of laboratory results. Error displayed in

results for Cu, Pb, Zn and As are shown in Figure 36.

Precision for copper values have been assessed at *6ppm, lead
*4 ppm, and zinc *5 ppm. Low values of Cu and Pb (under 10 ppm)

show a much higher percentage of error than higher values.

Error for As values appear to increase with increasing value.
Therefore, error was determined from the graph shown in Figure 36,

and expressed as a function of the value obtained by the lab.

Samples from esker 4 were collected on two different occasions.
Samples were first collected at 100 m intervals, and then at 50 m
intervals. Results obtained on the two traverses are generally dup-
licated, with the exception of As which showed non-detectable in
samples from the first traverse, and gave detectable but fairly low

values on the second traverse. Therefore lower values of As may be

somewhat erratic.

Two of three duplicate samples analyzed for Ag showed non-
detectable results, while the third showed values of .5ppm and
non-detectable. Therefore, values for Ag, especially in the lower

values may be highly erratic.

Some environmental aspects may have an adverse effect on re-
sults. As parts of both eskers occur in areas of foreshore flats,

they are subject to effects of seawater. Groundwater levels and



79

MAP OF

SAMPLE -LOCATIONS

'NORTHERN SECTION of

ESKER 2

LEGEND

EskKer.. ..
ng’]t Location . : .
Known occurrences of

mincralized clusts

SYMBOLS

Farc}lure F!&*f

- .
.« . "

¢ . s -

Seawater . -

.« x4 =

Freshweter .
Rood (graved) .. e e e

s ® ~»

Kand (abeve 3ca lcud) el e s @

Or

FL-1-]
maetres

P
.....

L4806

T.M.

Sample locations on
(see Figure 10 for
Figure 31, next pag

Figqure 30

-northern section of Esker 2
esker location - correlate with
e).



VALUES
(P PM)

SAMPLE
LOCATIONS
>

(arﬂrax. 5o m-Sf‘-dﬁj)

140 4

A0

1v0

150

o -

130 -

130

110

10

to 4

\
\ ‘ . )
\ ‘ ,
. \ .
'~ ] . \
B O B 0 \
5
/
- .

7\
!
\}
- I \
18
) '
' '
! \
\ ' ' N >
: ! |
\ ! !
A ! 1 T = Erver range for cu
) ! ! J-» v a P
\‘ ¢ ]
\ ! ‘ [‘ " * * A
\ ! ]- '} " w Zn
3
. \
\

~
~
y

\
1)

/

\
\ .
o L. PYETIR

1 1 2 L L

P ¥/ PR

do0

. . 24 PR T Y 3, " i 1 A
Ao oL e e o3 Aot asT Aoy Ao AT A am @ a3 ¢ s Ak an
Cud —ims Ph— Zpeme—r A== Aglxa)™
’ Figure 31

Geochemical results from northern section of Esker 2.

Hd

A

08



8l

-~ MAP  OF
SAMPLE LOCATIONS

SOUTHERN SECTION of
ESKER 2
LEGEND

E
3k""'o..o.o-...-//

5"‘”‘}’)‘ chf'f’ion .

L .lo
khowh‘

:0Ctcarrences of

--»....AC‘

Mineralized clasts.

SYMBOLS

Foreshore Flats .. . . . .. =~

Seawster ... . ... &
Freshwater. ... .. ... .-E
Rosd (tarl%") e et et ee e -,'»"

Lond (abese :c.ikx.l). A, .@

O~

120 230
N metres

Figure 32

Sample locationé on southern section of Esker 2 - see
Figure 10 for location (correlate with Figure 33, next page)



1901
4 40
1501

%o

VALUES
(P PM)

-

SAMPLE

aoj
( .
\

N—>

( ¢ -
I « Error ra.n” For Cu,
I - " v PL
[ - u L o As
]- " 1 W 2a

, ..
4 b Y
’ N
p 'l J ! \
. 0 \

', PR I L
. £ n

(1

S ui ‘__\
o w—

~

]

b.‘,.— — - — -y

——
—

L OCATION\S 1

L
(wrtrox. 50m. specing)

I

Avy  AIwg any AWl s AW A 24 2w LU
Chcmsms Phoe Zpemiimis g amm - Aj("a)"”'"
Figure 33

(3 1 . o 0 N
¥ azg 3?2 A s Al

a3 aA¥a amn

Geoc¢hemical sample results from southern section of Esker 2

(correlated with Figure 32)

o 1 2
230 aapr 4dag a7

Z8



e TRERTEEERes AT

R

83

SAMPLE LOCATIONS

MAP  OF

ESKER 4

LEGEND

Esker //

Sample Location . .. ....l0
Known Occurrence of

minerelized clasts | ... Ac.

SYMBOLS

Fou;kore F}J’s ..

SCﬂ-Wq.fcf I XY

Fr(:kw-jﬁf_ e e
Roa.cl(grwcn e
Land (ebove :edwc/). e e D

OpF

_doo l00
metres

Figure 34
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composition may also be effected. However, both eskers contain

s

areas high enough above sea level that groundwater would not be

.

)

affected (Figures 30, 32, 34).

s

Discussion of Geochemical Results - Esker 2

Elements of Cu, Pb, Zn, and As show a strong relationship

throughout the esker ana peak abundances of all elements are generally

i

correlative. Pb, which generally has rather low mobility (Levinson,
p. 43) relative to other elements shows a strong relationship with

copper.

Ag occurs sporadically throughout the length of the esker, and
all abundances may lie within the error range except for several
sites which shows a peak abundance of 7 ppm. This occurrence is
found at sample site 215 (see Figure 31) in an area which is fairly

well protected from effects of seawater.

Most Cu values do not appear anomalous, however peak abundances
correspond with what appears to be anomalous values of other
elements. High values of As, Pb, Cu, and Zn in the vicinity of
samples 207 to 219 (Figure 31) indicate abnormally high results.
Results to the south also give this indication. Mineralized clasts
containing Cu, Pb, Zn and Sn were discovered in esker materials in
this vicinity. The high results in this area may therefore indicate

the presence of mineralized clasts in the area.
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High results in the vicinity of samples 238 to 235 (Figure 33)
of As and Zn may also be anomalous. Cu and Pb values show a slight

peak but do not appear anomalous.

High values of Zn and As are present on the southern tip of

the esker.

Some rather high results are obtained in the vicinity of samples
234 to 227 (Figure 33). These results show a high variation between
consecutive samples which may be due to effects of seawater. Because
several consecutive high results in one area are not present, results

from this vicinity are not considered anomalous.

Esker 4

Results from traverses 1 and 2 are generally duplicated by

each other with some minor variations.

Elements of Cu and Pb show a strong relationship (Figure 34)
with some minor fluctuations in the area of samples 300-299.

However, these fluctuations do not appear anomalously significant.

Zinc is roughly correlative withiother elements in most cases
with some higher than average values at the southern end of the
esker. However high values are represented in each case by only one
value. Therefore, although a higher than normal value for Zn is

present in the vicinity of samples 420 and 423, they are not considered

anomalous.
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Values for As were poorly duplicated on the second traverse,
perhaps due to the relatively low abundance. All values from the
first traverse revealed non-detectable quantities of As while the
second traverse showed values over 40 ppm in some cases. Although
As shows some fluctuation, peak abundances are unlikely to be

anomalous, and generally are not correlative with other elements.

In all locations, abundances of Ag are low and fall within the

erroxr range.

In summary, it does not appear that any of the values from

esker 4 are anomalous.

Discussion of Sampling Technique

The principle behind this type of geochemical sampling involves
the fixation of mocbile elements as a result of change in Ph.
Meteoric waters take on humic acids which leach ions from sulphide
bearing boulders in the esker material. Mobile elements like Cu, As,
and Zn move in the vadose zone downward and outward toward the base
of the esker flank. When these elemeqts contact the more neutral
groundwater, the mobile elements become fixed. The fixation of
elements takes place over a relatively narrow vertical range, and
concentrations of elements are a reflection of the amount of miner-

alized clasts within the esker (Lee, 1977, written communication).

In the study area, the narrow vertical zone where the vadose

water meets the more neutral groundwater is well marked by the
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presence of a placon.
The Placon

Placosols, which develop in regions of cool moist climate have
been described by Tilsley (1977). They consist of a humified organic
layer above a leached near-surface soil horizon, undérlain by an iron
oxide layer which is impervious to water. This iron oxide layer is
known as the placon, and is located 20 to 150 cm below the surface.
The placon is almost completely impervious to the vertical migration
of water and acts as a barrier to migrating metals, complexes and
ions. Because of the impervious nature of the placon, two separaﬁe

hydrologic systems are developed.

Above the placon, soil conditions are strongly acidic, and as
a result base metals in the minus 80 mesh fraction are depleted or
absent. Conditions below the placon are generally reducing and neutral

to basic, resulting in relatively stable conditions for metals

(Tilsley, 1977).

In the study area the placon exists 20-60 cm below the surface
at the base of the esker flanks and is 10-20 cm thick. TIts presence

provides an easily recognizable horizon for collecting geochemical

samples.

As some sample sites are in the vicinity of seawater, salt water

spray may have some effect on the results of geochemical sampling.
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$ea'water would introduce Né and Cl, and in areas very close to
seawater there may be a change in Ph of the groundwater. Studies
to determine the effects of seawater were not carried out, however
parts of both eskers are subject to effects of seawater and the

author feels a comparison of geochemical results from the two eskers

is wvalid.

Summary.

In summary, the esker thch is known to contain mineralized
clasts shows some relatively high values of As and Zn. In areas of
high As and Zn concentration, Cu and Pb are present in above average
abundances. The esker 'up-ice' from mineralized areas gives little

indication of anomalous values.

Based on the limited data provided, an indication is made that
measurement of element concentrations in the hydromorphic dis~
persion zone of eskers in the étudy area reveals the presence of
mineralized clasts. However, due to possible effects of seawater
on elements and groundwater, further investigation would be required
before the technique were recommendedrfor systematic geochemical

sampling. elsewhere.
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CHAPTER 6

ESKERS AS A PROSPECTING MEDIUM FOR MINERAL

EXPLORATION

It is shown in Chapter IV that macroscopic esker material in
the study area is derived from local bedrock. Heavy minerals present
are also a reflecton of local bedrock although the finer fractions

may have travelled farther than the coarser clasts.

The nodes of esker material probably formed in subglacial tunnels
under the influence of hydrostatic pressure during seasons of high
meltwater discharge. Inter-node areas appear to be derived from the

sorting and deposition of node material.

Evaluation of Eskers for Reconnaissance Prospecting of Minerals

in Southwestern Nova Scotia

Eskers of the study area contain a high abundance of macroscopic
clasts which represents all major lithologies of the study region.
Most coarse clasts have travelled less than 12 km, and clasts of
White Rock Formation metavolcanics %ppear to be more readily broken
up than clasts of granite. Mineralized clasts bearing sulphides of
Cu, Pb, and Zn would be expected to have travelled relatively short
distances, as esker forming processes would tend to break them down

into finer components.
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Gravel pits are common in eskers of the study area and provide
an excellent location for reconnaissance prospecting for mineralized
clasts. Abundances of mineralized clasts found in different eskers
can be utilized to aid in establishing parameters for more detailed

prospecting techniques.

Sandy, well sorted units have greater concentrations of heavy
minerals, and the author suggests sampling of these units would be
most useful in determining the presence of such minerals as sulphides

and cassiterite in the finer fraction.

In areas of thick vegetation and poor exposure, prospecting
for minerals in the manqer described above would require extensive
digging to expose esker materials. Measurement of elements in the
hydromorphic dispersal zone of esker materials in the study area sug-
gest that mineralized clasts in esker material are detectable with
geochemical sampling technigques. This type of geochemical sampling
is relatively inexpensive and rapid, and further investigation for use

in areas of poor exposure is recommended.

Eskers are widely distributed in Southwestern Nova Scotia. North
of the study area eskers trend geneially E-W, and to the east of the
area they trend S-SE (see Figure 5, pg. 23). These eskers overlie
most major rock types of Scuthwestern Nova Scotia and in some cases

extend for some 50 km (including gaps).
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It is unrealistic to assume that all eskers in Southwestern
Nova Scotia are identical in their mode of origin and generalizations
which apply to eskers of the study area may not apply elsewhere.
However, implications regarding mineral exploration derived from eskers
investigated may apply to eskers in other regions. Transport dis-
tances of esker material in the study area as well as that discussed
in literature indicates that esker material in general has been
transported less than 12 km. It is not unreasonable to assume that
most esker units which have undergone a ﬁigh degree of sorting by
water during deposition are most heavily concentrated in heavy min-
erals.& Also, because the morphologic characteristics of all eskers
are essentially similar, the principles of geochemical sampling the
hydromorphic dispersal zone from eskers may be applied to eskers

elsewhere.

Eskers represent material which has been twice removed from
its source, first as till by ice movement, and then further transport
as a result of esker forming processes. Therefore the clasts would
be somewhat further travelled than those found in tills. The author
feels (as does Shilts, 1973) that tills provide a more useful pro-
specting medium than do eskers with‘respect to detailed prospecting.
However, for broad reconnaissance purposes eskers provide a better

concentration of clasts indicative of the local bedrock. In some

areas of swamp and marshland of Southwestern Nova Scotia, eskers

are the most accessible prospecting medium available (see Plates

land 2, pg. 70).
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FURTHER WORK

Future work which may be of interest regarding eskers in
Southwestern Nova Scotia is discussed below:
(a) The presence of mafic dykes in Southwestern Nova Scotia provide
excellent marker horizons from which transport distances of esker
clasts may be derived. The post granitic basic intrusive dyke (Great
Southwestern Dyke, see Figure 2, pg. 3) to the east of the study
area runs generally perpendicular to regional ice movement is ex-
posed in several localities (Taylor, 1967, p. 53). Systematic sam-
pling of lithologies in eskers 'down-ice' from such a horizon would
give an accurate transport distance for such clasts.
(b) A description of all major esker complexes (i.e. to determine if
till covered, formed as series of nodes, etc.) in Southerwestern Nova
Scotia may give some inferences as to late stage glacial conditions
in Southwestern Nova Scotia. The northernmost eskers trend generally
E-W, and to the south trend in a S-SE direction. Grant (1971) sug-
gests the different esker trends are due to a change of ice_flow
from southwest to northwest. Major differences in esker characteristics
between the two areas may be a reflection of change in glacial ice

conditions during esker deposition.

CONCLUSIONS

From data presented, the following conclusions may be made of

eskers in the study area:
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(a) The eskers are composed of successive stratigraphic units of
glaciofluvial material ranging from clay size to boulder size.
(b) The esker forming streams flowed generally in a southerly
direction.

(c) The eskers are covered with till which is low in clay content.

(d) Little vertical variation exists between thelpercentage of
lithologjies present in the successive stratigraphic units in the
pebble size fraction. Clasts in the -30 to ~4¢ size fraction are
best suited for pebble count work.

(e) Most esker material was deposited or added in an upstream di-
rection, and each node probably represents material deposited during
periods of high meltwater discharge. Inter-node material appears to
be derived from sorting and deposition of node material.

(f) Deposition took place in an englacial or subglacial tunnel. A
subglacial model is most acceptable.

(g) Most material present in the eskers represent the locai bedrock,’
with finer material probably travelling somewhat further than coarse
material. Most macroscopic clasts have travelled less than 12 km,
and many have travelled less than 5-7 km.

(h) The eskers provide an excellenﬁ accumulation of lithologies of
at the study region and can be utilized as a reconnaissance prospecting
medium. for mineral exploration.

(i) Measurement of element concentration in the hydromorphic dispersal
zone of the eskers in indicative of the abundance of mineralized

clasts present.
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(j) sandy, well éorted units of esker material contain the highest
concentration of heavy minerals.

(k) Grains of scheelite and cassiterite which are believed to be
derived from within the study region (less than & km in an 'up-ice'

direction) are present in the esker material.
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APPENDIX I

GRAVEL

S AN D

Millimeters Microns Phi () Wentworth Size Class
Sieve Mesh # (1 Kilometer) -20 : .
' Logé -12 , »
1024 -10 Boulder (-8 to -12¢)
E;:e eéf :68 Cobble (-6 to -&3)
squsares 16 -h Pebble (-2 to -6¢)
5 i 2
6 3:36 «1.75
7 2.83 -1.5 Grenule
8 2.38 <1.25 -
- 10 2.20 -1.0
12 1.68 -0.75
1L 1.41 -0.5 Very coarse sand
16 1.19 -0.25
— 18 1.00 0.9
20 0.84 . 0.25 :
25 0.71 0.5 Coarse sand
30 : 0.59 0.75
e 35 ——— 1/2'— 0.50 500 1.0
4o 0.42 420 1.25
45 0.35 250 1.5 Medium sand
50 0.30 . 300 1.75
— 60 1/4 — 0.25 230 2.0
70 0.210 210 2.25 ,
8o 0.177 177 2.5 Fine sand
100 0.1L9 149 2,75 :
—120 1/8 — 0.125 125 3.0
1k0 0.105 105 3.25 ’
170 0.088 83 3.5 Very fine sand
200 .0.07h 4 3.75
- 230 1/16 — 0.0625 62.5 4.0
270 0.053 53 k.25
325 0.0L4 LY 4.5 Coarse silt
0.037 3 4.75 '
1/32— 0.031 31 5.0
Analyzed 1/66  0.0158 5.8 £.0 Medium silt
‘ 1/128 0.0078 7.8 7.0 Fine silt
by — 1/256 0.0039 —— 3.9 8.0 —_Very fine silt
0.0020 2.0 3.0 .
Pipette 0.00038 0.58 10.0 Clay
0.00049 0.43 11.0
- 0.0002k 0.24 12.0 |
oz 0.00012 0.12 13.0  y
0.000C6 0.06 k.0
Hydrometer

Comparison of U.S. standard mesh sizes with Phi (%) sizes
(from Folk, 1974, p. 25).
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APPENDIX 2

Classification scheme for determination of facies. (From Folk, 1974, p. 28)
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APPENDIX 3
Heavy Mineral Separations (after Piper, 1977)

(a) Approximately .10 to .25 gm of sand from the desired size fraction
was added to a separating tube containing tetrabromoethane (S.G. 2.97).
(b) Samples were stirred every 1/2 hour for 2 hours, then let stand
for 1 hour.

(c) Heavy minérals were drained.off and washed'with acetone, then air
dried. The light fraction was then drained off and air dried.

(d) Heavy and light fractions were weighed, then stored in separate

vials.
Iron Oxide Removal (after Piper, 1977)

(a) 20 ml of .6M sodium citrate were added to 5 ml of 1 M sodium
bicarbonate.

(b) Heavy minerals were washed into beakers using 20 ml of distilled
water and heated to approximately 85 degrees C.

(¢) 1 gram of sodium dithionite (Naé5204) was added.

(d) Samples were stirred continuously for 2 minutes, then inter-

mittently for another 13 minutes.

(e) Samples were removed from heat and filtered.
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N
{3 APPENDIX 4
Preparation and Counting of Heavy Mineral Slides (after Nielsen,

1976)

(a) Minerals were homogenized by stirring to avoid stratification of
minerals during handling and storage.

(b) Grains were mounted in Canada Balsam and sealed with a cover
glass.

(c) Point coﬁnts were done using a mechanical stage and binocular
petrographic microscope. The ribbon method of point counting was
used, whereby traverses were made across the slide and all grains in
the field of view were counted. Approximately 300 grains were counted
on each slide and the number percent of identified minerals was

determined.



Sampla No. B-1 B-1 B-2 B-2 B-3 B-3 A-2 A-2 A-2 A-4 A-4 A-4

sgsiza 3¢ 44 3¢ 4¢ 3¢ 4 3 3.5 4¢ 3¢ .56 49
Opaques 37.50 36.47 . 34.59 27.33 34.74 31.17 35.15 31.97 31,07 34,25 28.57 28.97
Garnet 15.45  4.67 13.46 9.4  10.48  8.49 16.82 13.25 13.38 14.06 7.78  6.80
Andalusite - 11.82 26.17 17.31 23.08 13.71 22.64 14.02 27.71 28.17 20.231 25.56 32.04
Staurolite 7.27 9,35 10.58 15.38 14.52  9.43 10.28  9.64 13.38 13.28 11,11  7.77
Sphene 4.55 2,80 5.77 5.13  7.26 4.72 7.48° 4.82 6.34  7.03  5.56  6.80
Augite - 6.36 10.28  7.69 9.4 8.06  7.55 9,35 8.43  6.34 7.8l  6.67 10.68
Hornblende 10.91 13,08 12.42 10.26 10.48 10.38  5.61 10.84 10.56 8.59 8,89 11.65
Apatite 11.82 7.48 10.00  7.69 5.65 5.66 3.74  4.82  6.34  2.34  6.67  4.85
Sillimanite 8.18 ~ 3.0 .85  3.23 - 13.08  2.41  1.41 3,91  7.78  1.94
Tourmaline 6.36  9.35 5.77 9.4 5.65 12.26 9.35 8.43  7.75  4.69 10.00 5,03
Epidote 6.36 9.35 5.77 5.13  4.03 . 6.60 6.54  8.43  4.23  3.91 -6.67 7.77
Rutile/Casserite 9,09  3.75 5.77  2.56. 16,94 12.26 3,75  1.20  1.41 12.50  3.33. 3.88
zircon “1.82 .93 - 1.71 - - - - .7 - - -

APPENDIX 5

Relative abundance of heavy minerals in different size fractions.
from 5 samples ranging between 2.5 and 4¢

70T



5 observations comparing percentage of minerals
in tha 2.5-19 and 3,5-4p fractionws

o Observations comparing percontage of minerals
in tho 3-3.,5 and 3.5-4p fractions

Y

# cobservations

# observations mean dif-

# observations

# obsarvations mean dif-

Comments

Minoral showing highest showing highest ferenca in showing highest showing highest ference in
concentration concentration percentages concentration concentration percentaces
in 2.5-3p nize in 3.5-4¢ sizo in 3-3.5p size in 3.5-4p size
Opaques s - 3.04 . 1 1 =~ highest concentration in 2.5-3¢ size
= differences indistinguishable in finer °
than 39 fraction
Garnet 5 - 5.5 1 1 =~ much higher concentration in 2.5-3¢ sire
« differences indistinguishable in finer
than 3¢ fraction
Andalusite 0 5 9.61 - 2 . 3.44 = much higher concentration in finer fractions
Staurolite 2 3 ' 1 1 - indistinguishable with present data
Sphene 5 1.26 - 2 1.38 = highest concentration in 2,5-3p
-~ in fraction finer than 3¢, sphene tends to
concentrate in 3,5-49 fraction
Augite 3 2 1 1, = indistinquishable with present data, however
a higher concentration in the finer fractions
is indicated ’
Hornblende 3 2 1 1 ~ Indistinguishable with present data, however
a higher concentration in the finer fraction
. is indicated
Apatite . 2 2 1 1 ~ indistinguishable with present data
(2 observations
same as for 3.5=
. 4)
Sillimanite 5 [} 5.4 2 - 3.42 - generally concentrated in coarser fraction
Tourmaline 4. 1 2 - 4.17 - mostly concentrated in coarser fractions,
with some exceptions o
Epidote k) 2 1 1 - indistinguishable with present data
Rutile/ 5 0 4.83 - 2 .38 - highest concentration in 2.5-2¢ '
Cassiterite - in material finer than 3@, highest concen=
tration in 3.5-4@ fraction
Zircon 1 2 1 - not enough observations for a meaningful

APPENDIX 6

Relative abundance of heavv minerals in

on results shown in Appendix 5.

comparison

different size fractions based
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APPENDIX 7

Internode . Node Internode Node
Sample # Abundance Sample # Abundance Sample # Abundance Sample # abundance © )
OPAQUES AUGITE

A-1 B 3 | B-1 k]I A-1 10 s ] B-1 6 %
A-2 L. 35 % B-2 35 % A-2 9 % B-2 8 8
A-3 28 % | B-3 5 % a-3 6 % | B-3 8 %
A-4 . 34 s B-4 44 % A-4 B % B-4 6
A-5 . 28 % B-5 28 % A5 8 8 B-5 8 &
A-6 31 % . l B-6 34 A-6 12 % ] B-6 8 &
Av. 32. % Av, 35.6% Av. 8.8% Av. 7.6%

GARNET AMPHIBOLE ,

]
A-1 17 % I B-1 15 & A-1 1n s | B-1 11 s
A-2 17 % B-2 13 % A-2 6 % B-2 12 %
-3 20 % B-3 10 % A-3 8 % | B-3 10 %
A-4 14 s l B-4 30 % A-4 9 % B-4 8 s
A5 12 % B-5 11 % A-5 10 % B-5 ) 7 %
A-6 22 % | B-6 9 A-6 16 | B-6 10 8
Av. 17 8 Av. 14.6% Av. 10 & Av. 10 &

. ANDALUSITE APATITE
a-1 14 8 | B-1 12 s A-1 9 % l B-1 12 s
A-2 14 . B2 17 % A-2 4 s B-2 10 &
A-3 29 % l B-3 14 s A-3 4 8 B-3 6 %
A-4 20 % B-4 . 10 % A-4 2 % | B-4 9 %
A-5 20 % B-5 16 % A-5 5 % B-5 9 %
A-6 16 % | B-6 17 & A-6 4 % l B~6 6 %
Av. 18.83% Av. 14.33% Av. 4.6% Av. 8.6%
i
APPENDIX 7 l

Parcentages of Heavy Minerals from Point Counts
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Sample # Abundance Sample # Abundance
ZIRCON
a-1 - I B-1 2 8
A-2 - B-2 -
A-3 - - B-3 -
A-4 - | B-4 3 s
A-5 - B-5 3 8
A-6. - | B-6 -

>
s
1
a
s
T

APPENDIX 7 (con't.)
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APPENDIX 8
Method for Collection of Placon Samples

(a) A hole was dug which extended through the placon (for positive
identification and characteristics of placon). |

(b) Matérial overlying placon was removed.

(c) The top of the placon was scraped off with a sampling spoon and
stored in paper sample bags. Rock fragments and organic material

were carefully avoided.





