NAHANNI PROJECT

Steven Earle
Feb. 17, 1974

It is the purpose of this project, to comprehensively
study tke copper lead and zinc geochemistry of the 105 I

(Nahanni) map area of the Yukon and North West ®Territories.

The immediate application of the work will be an eval-
uation of the 1973 Selwyn Project field data, to form a basis
of the follow-up work for the 1974 Selwyn Project. It is hoped
that a major portion of the material will be appléed to a

Bachelor's Thesis to be submitted in the spring of 1975.

The data consists of the copper,lead and zihé proportions
in parts per million, of the -80 mesh fraction of approximately
2500 stream sediment samples collected during the summer of
1973. Associated with each sample is a stream water pH deter-
mined with BDH universal pH indicator solution. This liquid type
indicator has a range of pH4.0 to pH 10.0 and is probably acc-

uarate to within 0.5 pH units.

The majority of the work performed by the writer to date,
has been a computer based determination of standard deviation

and mean as well as distribution of the four parameters namely



copper, lead, zinc and pH. These determinations have been

performed on several subsets of the data as outlined in

table 1.

The data subsets have been partitioned, according to
the method outlined by Sinclair (1973) ,on the basis of sub-

populations which become descrete when plotted on prob-

ability paper.

The results of the probability analysis, examples of
which are shown in figures 1 to 10, are summarized in

tables 2-1 to 2-3.

In order to be of use in a regibnal evaluation, the
metal values,as divided into sub-groups according to geol-
ogy, must be separated into anomalous and non-anomalous
sets. For most units this is achieved by establishing an
arbitrary first ptiority threshold above which only 2.3%
of the samples occur, and a second priority threshold
above whichl16% of the samples occur. In some cases where
a population division occurs near the 2 percentile level
a-non arbitrary division is made. (For example, the upper
population for copper in unit 18, according to Sinclairs
method, includes the highest 2% of the samples, and these

are thus assigned th the first priority set.)



TABLE 1 Histogram Programs

1)Total population

2)Samples from G.S.C. unit number:

n=2334

l-quartzite,conglomerate, shale,phyllite

2-slate,phyllite
3-siltstone,quartzite,slate,dolomite
4-dolomitic siltstone, limestone
5—quartzite,siltstope dolomite,shale
6-siltstone, limestone
7-limestone, dolomite
8-undifferentiated units 4,5,6,7
9-dolomite, limestone
l10-shale,argillaceous limestone
15~1limestone, dolomite
l16-limestone
18-shale, chert, pebble conglomerate

19-monzonite, granodiorite, granite

3)Samples from unit 20 (recent alluvium)
affected by unit 18

4)samples foom unit 18 affected by unit 19

5)Samples with pH ranging from:

0 - 4.0
4.0 - 4.5
4.6 - 5.5
5.6 - 6.5
6.6 - 7.5
7.6 - 8.5
8.6 - 14

6)As in group 5, but from unit 18 only.

n=109
n=88
n=17
n=11
n=
n=17
n=158
n=9
n=99
n=13

n=20

n=25
n=639

n=31

n=687

n=97



FIG. 1 PH UNIT 1
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FIG. 2
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FIG.3  pH UNIT 18
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FIG. 4 pH UNIT18 NEAR UNIT 19
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FIG. 5 COPPER UNIT 7
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FIG. 6 LEAD UNIT 7
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FIG. 7 ZINC UNIT 7
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FIG. 8 COPPER UNIT 18
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FIG. 9
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FIG. 10

ZINC UNIT 18
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Explanation for tables 2-1 to 2-3

unit=geology of subgroup according to table 1

n=number of samples per'subgroup

[N

x=geometric mean
s=log of standard deviation
type=population type

A=higheest of two populations
B=lowest of two gopulations, or intermediate
of three populations
C=lowest of three populations ,
W=widest of two populations whose cumulétives
curves Cross ‘
“S=shortest of two populations whose cumulative
curves Cross |
$=percent of population within the designated subpopulation.

99+ =the value below which 99% of the subpopu&atioh lies
99- =the value above which 99% of the population lies

range= log(99+) - log(99-~)



TABLE 21 COPPER POPULATIONS
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TABLE 22 . LEAD POPULATIONS
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TABLE 2-3  ZINC POPULATIONS
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A summary of the threshold values to be used in
regional evaluation, appears in tables 3-1 to 3-3. It
should be noted that the threshold values differ sig-
nificantly between different rocks types, as it can
hardly be assumed that the backgound should be the same

for each geological unit.

O f great importance in this kind of geochemical
evaluation, is the pH of stream water. As yet there has been
no serious attempt to détermine a way of estimating the
effect of pH in a system with as many variables as that of
ground water. Moreover if any meaningful relationship was
to be derived it would probably pertain only to a few
specific geochemical and geographical environments. fﬁus
it would be necessary to calculate a series of pH-metal
correlations in order to fully evaluate the geochemical

profile aof a typical environment.

Table 4 is a very crude estimation of a few pH-metal
correlations. It should be kept in mind, however, that in
'depiving these pH factors no account has been taken of the
variation of rock type within a geological unit. For example
in unit 7, it is possible that rocks which are associated
with a high pH are generally cuite barren and that miner-

alized areas necessarily generate stream water of lower pH.
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Table 3 - Threshold values for Regional Evaluation . . . . _._.. .
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The information in table 4 was calculated from
figures 11 to 15, in which metal values are plotted against
a series of pH ranges. The Validity of this method can
hopefully be tested with regression analysis, however the
writer does not believe that these relationships can be
reduced to a simple regression equation. Much work remains

to be done in this area.

For the purposes of aregional evaluation the data from-
tables 3-1 to 3-3 has been plotted on 1:250,000 scale maps.
Maps 1~3 are useful in gaining an overall picture of the
metal distribﬁtion in the Nahanni area. The 1:62,000 scale
maps from which these were compiled are necessary to acc-

urately establish areas for folléﬁf@ork.

Map 4 s@gwg‘themdi$t?ibution of streams(according to
their pH)é;/divided into four ranéeéﬁpA simple knowlege of
the effeét of lithology on stream pH , can make a map of
this type a useful aid ‘in prospecting. Assuming that an
accurate pH-metal correlation does not exist, a map of pH

becomes indespensible if a meaningful evaluation of geo-

chemical data is to be attempted.

Perhaps more useful for population analysis is map 5,
which shows for unit 18 only, the distribution of anomalously
high and low pH values. When examined with reference to

metal distribution, map 5 should give some indication of

Ao



the brigin of pH populations and might help to solve the

problem of pH-metal correlation.



FIG.11  ALL UNITS METAL vs pH
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FIG.12  UNIT 1 METAL vs pH
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FIG.13  UNIT7 METAL vs pH
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TAL vs pH
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TABLE 4 onH CORRECTIONS FOR REGIONAL EVALUATION

¥ Total nonulation

pH range Cu fartor Zn factor
> 7:5 2.50 1.79
6.6 to 7.5 1.67 1.26
5.6 to_6.5 1.00 1.00
4.6 to0 5.5 t.21- 1.94
4.0 to 4.5 1.32 2.62
< 4.0 1.25 3.09
? Unit seven (limestone)
pH range ’ Cu fartor Zn factor
> 7.5 6.0 7.0
7.5 to 7.9 1.5 2.8
7.0 to 7.4 1.0 1.2
<70 1.2 1.0
1 Unit eighteen (shale) -
nH range Cu factor Zn factor
> 7.5 1.45 1.25
6.6 to 7.5 1.4 1.00
5.6 to 6.5 1.00 - 1.43
4.6 to 5.5 1.20 2.50 °
4.0 rto 4.5 1.54 4.00
< 4.0 1.34 4.00

Pb factor

N/A

Pb factor

2.0
2.0
1.4

1.0

Pb factor

N/A



LEGEND FOR 1051 GEOLOGY MAP

R Cret.
_icr:'i?z;\f_‘ monzonite, granodlorlte granlte
19 (G.S.C. code) |
Sil. & Dev. .
shale,chert, pebble conglomerate
18 (limestone bands west of line)
limestone

limestone, dolomite ~

- dolomite, limestone

Oord.& Sil.
black shale, argillaceous Iimestone-‘;

dolomite, limestone

U.Camb.& Ord.

&\\\}\N limestone, dolom,ite..

Camb.

dolomite, siltstone,quartzite, limestone
-6 |
Camb.& earlier
slate, phyllite
2

R quartzite,conglomerate,shale, phyllite
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