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INTRODUCTION

Detailed geochemical investigations were undertaken during the summer
of 1976 to examine geochemically anomalous areas outlined in a reconnaissance
lake sediment survey carried out in the Nonacho Lake area (NTS maps 75C, F ahd
K) in 1975 (Hornbrook gz.gl,, 1975). A totaf of 17 anomalies were selected
fbr this work primarily on the basis of the nature 6f the elements enriched,

the1r concentrat1ons and the size of the Qreas affected. Furthermore, an
attempt was made to choose anomalies from all the major geo]og1ca1 units
within the area and none wvere selected from NTS map 75C for 1og1st1cal reasons.
Two index maps (P1ates 1 and 2, Appendix D) give the locations of the study
areas and Table 1 presents some basic characteristics for each area.
| The main objectives of this work are twofold:

1. to provide a more detailed coverage of the areas exhibiting unusual
element'distributjon at a reconnaissance scale in order to facilitate follow-
up_by exploration compapies and

>2. to increase our understanding of the significance of reconnaissance
lake sediment patterns in relation to geological and secondary environmental
features.

The latter is a long term objective; only when several of these studies
have been comp]eted throughout the Canadian Shield will it be possible to es-
tablish comprehensive guidelines for interpreting regional geochemical data
in this part of the country.

The approach followed in this survey consisted of sampling lake-center .
~sediments and waters at a high density (see Table 1) using a Hughes 500-C
turbo-helicopter. The water samples were analysed directly in the field and,
on the basis of these results, limited ground investigations were carried
out. These consisted mainly of traversing with hand-held radiometric EQUIPHLHL

and of geological reconnaissance. Additional details regarding the field



procedures as well as preliminary observations based on lake water data
and ground observation; may be found elsewhere (Maﬁrice, 1976). The present
report contains only uninterpreted lake sediment data but another publication
dealing with the interpretation of water and §ediment results is in pre-

~

paration.

K

DATA PRESENTATiON

The chemical and fie]ﬁ dqta for thé iake Sediments are presented in the
form of computer Tistings‘(Appendix'A) accompanied by sample location maps
af q'sca1e of . 1/50,000 (Appendix 'D)._ +hé 1istings aré n@mbered*ffdm 1 ﬁb’]f,.;
each one corresponding to a different studylarea. On"evéry page of listing |
and preceeding the 1isting number ié the name of the énoma]y and the‘corres—
ponding NTS map sheet. Two index maps (Piatés 1 and 2,1Appendix D) show
the location of the studyva?eaé at a scale of 1/250,000. The anomalies
were named after tﬁe nearest named‘gedgréphica] locations. |

The‘fnformatioh presented on the listings for each sample may be di-
vided into four parts:

1. sample number

2. ‘samp]e location

3. field data

4. analytical data

A]l'samb?es are identﬁf?ed by a six charac%er sample number preceeded
by the number of the 1/250,000 scale !TS map sheet on which the sample was
collected (75F or K). The first two characters forming the sample number
refer to the year of co]lection, in this case always 76. The last four
characters correspond to the sample locations and only these are actually

shown at every site on the sample location maps.
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For all samples, the UTM (Universal Transverse Mercator) co-ordinates
are given in the listings. The UTM grid, however, is not shown on the
sample location maps and therefore, the co-ordinates cannot be used to
locate sample sites on these maps. They would be helpful, however, to a
user wanting fo reproduce element distribution maps by means of computer
fechniques. | |

The field data given on the listings include the depth of the lakes
ét sample sites meaéured in meters, the composition and the colour of the
samples. Thé last two parameters are coded foT]owing a standgrdized tech-

nique adopted by all geochemfta] crews at the Geological Survey (Garrett, 1974):

Sample Composition - The first three columns are used to describe the
bulk mechanicalﬂcbmposition of the sediment on a scale of 0 to 3. The total
of these columns must add to 3 or 4. The three size fraction are divided as
follows:

Column 1 > 0.125 mm sand

" 2 < 0.125 mm fines, silt and clay
"3 organics
énd the following code is used:

blank absent |

1 Minor , < 33%

2 Medium, 33-67%

3 Major , > 67% . L
The fourth column is used to record the presence of organic gel or gyttja:

blank absent

1 ~  present



Sample colour - a "1" inserted in a column corresponds to one of

the following colours:
Column 1 tan

yellow

2.

3 ‘green . 7
4 grey

5 brovwn

6 black

Up'tq 3 differen§ colours have been checked for each sample. . |

The listings show aha]yticai data for'twe]ve eTemenfs (U, 7n, Cu,'Pb,

Ni, Co, Ag, Mn, As, Mo, Fe and Hg) and Toss-on-igaition. A1l values are given
in parts per'mii]ion (ppm) except Hg which is shown in parts per bi11ion {ppb)
and both Fe and LOT are listed in percentage (pc). There are occasional blanks
in the Tistings, most frequently for Hg and LOI, indicating insufficient |
sample material to complete the analyses.

In addition to the index and sample location maps, one element dis-
tribution map for each of the study areas was prepared and is included with
this report (see Appendix E). These are symbol plots on a 1/50,000 topo-
graphical base with added geology, similar in appearance to the sample
location maps. The symbo]s‘used are identical and correspond to the same
intervals as those used for the reconnaissance data; this was inteﬁded to
facilitate simultaneous usage of both sets of maps. The intervals are
logarithmic and they are represented with the corresponding symbols énd a

distribution histogram in the right hand margin of the maps.



ANALYTICAL TECHNIQUES

v“The uranium analyses were carried out at Atomic Energy of Canada Ltd.
using a neutron act1vat1on/de1ayed neutron count1ng technique on a Slowpoke
reactor (Boulanger et al., 1975). A]] the other determinations were per-
;formed by Chemex Labs Ltd (North Vancouver, B C. ) using atomic absorption
spectrophotometr1c methods except:for As, which was done colorimetrically, and
LOI, obtained by gravimetric'technique. The quality of the analyses was
monitored by insertion of control reference samples and blind duplicates.

Field duplicates were collected at a rate bf 1 in 20 and these were

identified in the listings by 10 (first of a duplicate pair) and 20 (second
of a dub]icate pair) in the replicate status (REP STAT) column. Table 2
gives the precisions, detecfion Timits and reliability factors for the data.
The reliability factors are~estimates of the reliability of the data in
- terms Qf analytical variability (RFA) and variability in the 1§ke sediment
cOmp@;ition~(R§A). On the basis of thé blind dupiicétes, which represent
5% of the'éample population, it can be stated that there is a 95% chance that
if any sample is reanalysed using identical methods the new values will 1ie
between X f RFA'and X x RFA where X is the original value obtained. On the
basis of the field duplicates, it can also be stated that there is 95% chance
that if any lake is resampled and identical methods of sample preparation and

analysis are used the new value will lie between X = RFSA and X x RFSA

STATISTICAL DATA
Basic statistics for the data were calculated individually for each anomaly
using-a medified version of the Geochemical Analysis System - GAS - originally
developed at Queen's University (Willington, 1973). Tables 3 to 18 (Appendix
B).give the range, mean, iogarithm of the mean, standard deviation, skewness

and kurtosis for individual elements in each study area. The last four items



-
i}

were calculated from log (base 10) - trénsformed'data. The transformed
data were éTso used to dbtain corre1ation matrices and these are presented
in tables 19 to 34 (Appendix C).
These statistical parameters are considered useful for data <dnterpretation
and are presented here to assist the user in performing his own .interpretation

without having to process the data himself.. f
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APPENDIX B
STATISTICAL PARAMETERS FOR LAKE SEDIMENT DATA

~ Table No.
3 ~ Bigstbne Point anomaly
- Hoarfroét River anomaly
5 - Sentinel Point anomaly
6 - : Pikes Portage anomaly
7 - Lausen Lake ancmaly
.8 ' - McDona]d Fault anomaly
9 - Magpie‘Lake ' anomaly
10 - - Robert Lake anomaly
11 - Siltaza Lake anomaly
12 - Murphy Lake anomaly
13 - Stewart Lake - anomaly
14 , - Sparrow Bay - .anomaly
15 T Louison Lake anomaly
16 - | ~ Hjalmar Lake anomalies 1 and 2
17 - ~ Heron Lake anomaly

18 ' - Thekulthili Lake anomaly
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APPENDIX C
CORRELATION MATRICES FOR LAKE SEDIMENT DATA

Table No.

19 . - Bigstone Point anomaly
20 . — ' Hoarffosf Rfver anomaly
21 - | Sentinel Point anomaly
22 - Pikes Portage anomaly
23 - Lausen Laké . anomaly
24 ‘ - Macdonald Fault anomaly
25 - Magpie Lake _anomaly
26 - Robert Lake ahoma]y
27 - ~ Siltaza Lake anomaly
28 - Murphy Lake anomaly |
29 _ - Stewart Lake anomaly
30 - | Sparrow Bay anomaly.
31 - | Louison Lake anomaly
32 - Hjalmar Lake anomalies 1 and 2
33 - Heron Lake anomaly

34 ~ Thekulthili Lake anomaly
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APPENDIX D
INDEX AND SAMPLE LOCATION MAPS

Index map - 75K (1/250,000)

Index map - 75F ( "

Bigstone Point anomaly
Hoarfrost River anomaly
Sentinel Point anomaly
Pfkés Portage anomaly
Lausen Lake ~ anomaly
- Macdonald Fault - anomaly
Robert and
Magpie Lake anomalies
Murphy and |
Siltaza Lake anomalies

Stewart Lake and

Sparrow Bay anomalies

Heron and

Louison Lake anomalies

Hjaimar Lake anomalies
1 and 2

" Thekulthili Lake anomaly

)
(1/50,000)
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APPENDIX E
ELEMENT DISTRIBUTION MAPS FOR LAKE SEDIMENTS
(1/50,000 Scale)

Plate No.
15 - Bigstone Point anomaly  (Cu)
16 - Hoarfrost River anomaly  (U)
17 - ’ Sentinel Point anomaly (Cu)
18 .- Pikes Portage  anomaly (U)
19 - Lausen Lake anomaly — (U)
20 - Macdonald Fault anomaly (Zn)
21 - Robert and
Magpie Lake anomalies (U)
22 - ' Murphy and
| : Siltaza Lake anomalies (U)
23 - | Stewart Lake and
: Sparrow Bay anomalies (U)
24 - Heron and
: Louison Lake anomalies (U)
25 - Hjalmar Lake anomalies '
Tand 22 (U)

26 - Thekulthili Lake anomaly (U)
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