MARGINAL NOTES*

Lake Sediment Sampling The lake sediment samples were collected by post-hole
auger from a helicopter. They were taken near the edge of the lake in water 3 to 8
feet deep. They comprise approximately the top 8 inches of sediment, less the
PRELIMINARY SERlES GEOLOGICAL SURVEY OF CANADA surface layer. Of the variety of sediment types th.at may occur in lakes, the type
DEPARTMENT OF ENERGY, MINES AND RESOURCES of sample sought was of clay to silt grade and low in organic material.
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Environmental Effects. Certain heavy metals, such as uranjum, zinc, and copper,
may be enriched in sediment samples containing organic matter or iron and manganese
oxides, The content of Fe and Mn has been determined for all samples, together
with an index of the organic content (optical density). These data will be released
separately in the form of a composite map. These data may be examined when
assessing anomalous areas on this map, It should be recognised, however, that
metal enrichment on these materials is a highly variable phenomenon that depends
on a variety of factors, principally the availability of metals in the environment,
Also the Fe and Mn content of a sediment is not a direct measure of the amount

of free oxides present. For these reasons the maps for the heavy metals are

not presented on a statistically "corrected" basis., Further, since manganese

and iron may be associated with these metals in the original rocks or primary
mineralization, "correcting' the data may remove evidence of mineralization
from the resulting map. I it is suspected that free oxides or organic material
have created a false anomaly, then for those who do not have access to the
original samnples, the most satisfactory method of checking is to resample the
area of the anomaly,

108’30 108" 00

Sample Preparation and Analysis. Sediments were dried, then sieved to minus 250
mesh to give a powder suitable for analysis. A few coarse samples were sieved to
minus 100 mesh, then ball-milled before analysis.

For the zinc determination, 400 mg of the sample was digested on
a water bath at 90°C, for 1.5 hours with 6 ml of 4N HNOg plus two drops of
concentrated HCl. The sample was diluted to 20 ml with metal-free water, well
shaken, and allowed to settle, This sample solution was aspirated through a 5 cm.
single slot burner of a Perkin-Elmer 303 atomic absorption spectrophotometer
using an air-acetylene flame, Measurements were made at 2138A with a slit width
equivalent to 20A, The detection limit of the method is 2 ppm Zn, but all samples
analyzed contain greater than this amount.

Unlike uranium, which is analyzed using the same acid leaching
procedure, all of the zinc is not extracted from the sample. The percentage that
is dissolved depends on the mineralogical form of zinc in each sample; in general
it may vary between 50%~95% of the total amount present, This method has the
advantage that anomalies due to the dispersion of zinc from more easily leachable
Zn minerals, perhaps zinc sulphide mineralization, are accentuated, relative to
background,

Zinc in Rocks and Ores of the Survey Area. During the 1971 orientation survey
(Allan, Cameron and Durham, 1972) rock samples were collected from a number

LEGEND of areas within the Bear and Slave Provinces. A selection of the data for these
rocks and lake sediments from the same areas are given below as an aid to the
interpretation of the lake sediment data, The analyses were made after an
(" HADRYNIAN HNO,-HCI attack The High Lake and Hackett River areas contain zinc-bearing
massive sulphide deposits; the Indin Lake area is not known to contain such deposits.
Gabbro sills, sheets, dykes g Mt The Terra Mine area contains native silver associated with nickel-cobalt-iron
230,230 o arsenides and minor stratiform copper mineralization,
% e The analyses for Indin Lake show that intermediate and basic
N ELLICE FORMATION: quartzite, conglomerate o 0 volcanic rocks contain more zinc than unmineralized acid volcanics, However,
g Sole in thi the sediment: d itic rocks contain more zinc than any of the
n:< 108%{8’ in this area, the sedimentary and granitic r y
E‘ e volcanic rocks. The volcanic rocks associated with the deposit at High Lake have
Q | APHEBIAN 2 a higher level of zinc than the volcanic rocks of the Indin Lake area, The high 90
ﬁ GOULBURN GROUP percentile values from this area and that at Hackett River, show that the rocks
gAqcg SUBHEFAL BV FORSIE TN [ESSR AT CECtes 0 gl i = e contain scattered mineralization, particularly the acidic varieties. The silicious
sandstone, shale voleanics and sediments at Hackett River have a higher background level of zinc
than the Indin Lake acid volcanics, The zinc values for the Bode Lake porphyries
gAqp WESTERN RIVER FORMATION: quartzite, greywacke, red siltstone, may represent the general level of abundance for the intrusive rocks of the Great
L shile, Sarbonatan, GUNEIomerale Bear Batholith, The Terra Mine data show evidence of slight zinc mineralization,
d o i \!,":,:.?Q\ + 2
Ag | Quartz diorite, quartz monzonite, granodiorite, granite 65730 g4 gaulf;eers of .lf:.ax::gmetlc s{zzr:etric Median Percfl(:l -
m Granitic gneiss, migmatite, mixed gneisses involving Yellowknife ppm Zn
rocks SLAVE PROVINCE
m Granitoid gneiss, granitized rocks, minor granite, biotite- High Lake:
- hornblende schist and gneiss (within the Churchill Province) basic voleanics 29 86 80 80 182
< intermediate volcanics 54 71 66 68 100
§< YELLOWKNIFE SUPERGROUP acid volcanics 16 1037 81 52 307
% Greywacke. shale lake sediments 31 139 120 124 -
yaAw yw ’
Hackett River:
Cordierite-andalusite bearing knotted schist and other metamorphic volsatias: iod ASEmetbiry 87 68 49 43 146
ST aES £ oy lake sediments 28 71 51 44 -
Acidic lava, tuff, agglomerate Indin Lake:
basic volcanics 55 48 40 42 98
Int.ecalximegiate .to bas;z lava, tuff, agglomerate, and undifferentiated tetermedisie volcaalos By 80 98 50 48
EE acid volcanics 31 32 21 32 89
sedimentary rocks 81 78 76 81 96
granites 5 67 66 i 85
Boundary between Slave and Churchill geological provinces...... e P — an 78 - 70 _
BYNCHIG o006 s:00 100 winis a/sin 000 Biniw wain wwie wiore 61076 #7628 0078 8:6:0 66 686 66 —-*—— BEAR PROVINCE
Mineral prospect showing principal element(s) ssoesesesssssesessssssssses CUX e Lak
e e:
Lake sample site and metal concentration (sediment sieved to sarivieg 57 - 80 79 105
minus 250 MeHh) ses o esarssssssonsosaovsosiosnsssssssssvssseeves ® L8 lake sediments 12 59 51 61 _
Lake sample site and metal concentration (sediment sieved to
TIRUE 100 TREBRY. sinie sinieiiein siors siass symie sr0/d wisia sore 5o arais viasd ibse pruiy wewom wivre o IR0 Terra Mine:
—_— volecanic, sedimentary and
Geochemical concentration contours as PPM .eveeeesesessoosssss o= LI intrusive rocks 65 118 74 79 273
lake sediments 39 96 90 95 -
MINERALS In the Bear Province, zinc is sometimes present as a minor constituent
of the uranium and silver vein deposits. There are a number of other rock types
Copper..ceesessses. Cu Lead sevevevnses s Pb present in the province that may be associated with zine mineralization, Some
Gold Au Zinc Zn possible associations are: skarn mineralization with the high level granitic rocks

to the west of the Wopmay Fault; volcanic-exhalative zinc mineralization within the
migmatized eugeosynclinal sequence to the east of this fault; and lead-zinc mineral-
ization with the Aphebian carbonate sediments.
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Geology after unpublished map compiled by J. C. McGlynn, 1971 Zinc-bearing massive sulphides of probable volcanic-exhalative origin

are the most economically attractive exploration targets within the Slave Province,
This mineralization is generally associated with the more acid volcanic rocks. In
this province the volcanic rocks generally occur near the base of the rock sequence
within the sedimentary volcanic belts—that is along the margins of these belts.
Since there may be unrecognised volcanic rocks within the sedimentary sequence,
the margins of these belts are prospective, even in the absence of mapped volcanic
rocks, On the basis of orientation surveys around the High Lake and Hackett River
deposits it was argued (Allan, Cameron and Durham, 1972) that this type of deposit
was best outlined by a hierarchy of geochemical indicators in lake sediments:

Field work by R. J. Allan, E, M, Cameron, C, C, Durham, R, Benson, R, Colley,
B. Cumming, G, Lund, D, Mann, C. Pride, G, Thomas and B, Woronuk

Analyses by J.J. Lynch, Alice I, MacIlaurin, A, P, Lemieux and R. T. Crook

Marginal notes by R, J. Allan and E, M, Cameron

(1) By indicators that suggest that the area is underlain by acidic volcanic rocks
(e.g. high Si or K, low Mg).

(2) Within (1) zones underlain by exhalative facies rocks such as carbonates and
iron-rich sediments (e.g. high Mn and Fe) or zones of rock alteration associated
with mineralization (e,g., high Mg, high Ni),

(3) Anomalies due to massive sulphide mineralization (e.g., high Zn, Cu, Pb or Ag).

Geochemical contours and metal concentration numbers
drawn by computer drum plotter
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In general, areas of ore potential may be revealed in lake sediments
by broad areas of high zinc concentration or less extensive areas with sharp anomalies,
In areas where deposits are found there is a tendency for the geometric mean zinc
concentration of lake sediments to be higher than the corresponding means for volcanic
rocks., This is because the zinc in the lake sediments has in part been derived by
preferential leaching of sulphides.

Any revisions or additional geological information known to the
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user would be welcomed by the Geological Survey of Canada Ws205
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at the same scale by the Army Survey Establishment R. C, E, in 1964, 1965 L Zinc in the Surficial Environment. Zinc sulphides are relatively easily oxidized to
A soluble zinc salts such as ZnSO, and ZnCO,. The element is amphoteric and forms
¢ 7N the zinc ion (Zn(H,0,)2" in acid solutions and the zincate ion (Zn(OH) 4'2') in basic
Copies of the topographical maps covering this map-area may be obtained 5 solutions. In most of the survey area soils are poorly drained because of perma-
from the Canada Map Office, 615 Booth Street, Ottawa, Ontario K1A 0E9 3 i frost conditions; the pH of the interstitial waters is thereby normally acid to
@ % neutral. In these conditions the zinc ion is highly mobile because it is the least
Nl 7 readily sorbed of the metal ions., Since zinc may travel considerable distances
Mean magnetic declination 1972, 30°24' East, decreasing 6, 0' annually, e 9 40 %, from ore deposits it is an excellent element for low sample density reconnaissance
Readings vary from 27°13' in the SE corner to 34°16' in the ‘,?%3 : surveys. Zinc may be sorbed onto the clays and the iron and manganese hydroxides
NW corner of the map=-area ey & of lake sediments., It has also a strong affinity for organic radicles and may thus
- o . be enriched in the organic fraction of lake sediments. When considering zinc levels
y 7 in sediments, it should be related to the organic content, An estimate of the organic

Elevations in feet above mean sea~level content of each sample is being made,

|
&l
¥ 2' 5 Zinc may also be transported in the surficial environment as very
B é{j small water-borne particles of zinc minerals such as zincblende (ZnS), smithsonite
\

(ZnCO3), willemite (Zn8i0,), zincite (ZnO) and others; or as substituted ions, for
Mg or Fe, in lattices of other minerals, Near mineralization, large quantities of
zinc may be found in particulate form in lake sediments (Allan and Crook, 1972).

.

<L Zinc in Lake Sediments, This Sheet, Levels of zinc in lake sediments in Sheet 3
v Q’ are higher than those on Sheet 2 but less than those on Sheet 1. Most of the
o;\ granitic areas in the northwest and southwest of the sheet have low zinc levels

usually less than 30 ppm, A granitic area to the southeast has zinc concentrations

of 60 ppm or greater. This coincides with the only large uranium anomaly on

Sheet 3. The south-central and northeastern areas of the sheet which are

m . . , underlain by sedimentary-volcanic greenstone belts have a higher zinc concentration

; ) / : T PR o N\ A\ R e i Yo & 7 ¥ % o 4 ; . ; ‘ with greater geochemical relief than the granitic areas. An area containing acid G
— - I A L N : " i . 5 & ; ¢ 5 AW 6 YR b S 2N (TN s B volcanics south of Regan Lake has low levels of zinc and low relief, Within the

greenstone belt, the higher zinc concentrations are generally found near to the

margins of the belts, The main anomalous zone in the sheet extends from the 34 ﬂ
Hackett River area along such a contact, southeast to the Malley Rapids area
on the Back River. The area of Goulbourn sediments to the northeast of the -
. - map sheet is low in zinc usually around 20 to 30 ppm. There is no distinct . 6 6
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break in zinc concentrations at the boundary of the Slave and Churchill Provinces.
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The main anomalous zone noted above is really a series of coalescing / 4‘7 é
anomalies, the most northern being that associated with the Hackett River deposit. G Z/
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As these anomalous zones occur in a similar setting to that containing the Hackett
River ore, they are of interest as areas where massive sulphide deposits may be
located, It is noteworthy that the higher zinc levels are confined to the western 0/;‘ VF
‘ 3 : ) b/ S > _ - > ] : { 5 margin of this sedimentary belt, as this is the side where it makes contact with C

] p o I 545 < { . - . : _ a : » ¢ P R R . W S e Ul g X : ~ s /) o : v 5 the Slave granites. Much of the eastern margin of this belt is formed by either

- e > = Lo L \ o C - TH- LN N E 7 A —>\ B ; > ¢ e BN . younger (Aphebian) sediments overlying the Archean greenstone belt or abuts the

i Churchill Province, This eastern margin may not then be the original eastern S ) 3
edge of the belt, /
C-

The anomalous area at Hackett River is in two zones, one associated
with the ore deposit west of the river, and another to the east of the river. Both
of these zones were located during our pilot operation (Allan, Cameron and Durham,
1972), There was no attempt to sample the same lakes in 1972 as in 1971, In
terms of the other Zn values on Sheet 3, those in the Hackett River area are not
partieularly high. This would imply that even slight anomalies may be significant.
Four sites in the west zone and eight in the east zone have greater than 100 ppm
Zn, About 20 miles to the southeast from the Hackett River area is a second
zone where 14 sites have> 60 ppm Zn and 5 are)> 100 ppm. On the basis of
incomplete data, there is a tendency for Cu, Pb, Ni and Mg concentrations to be
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Geological Survey of Canada, Ottawa higher at some of the sites within these anomalous zinc zones. This is also true
MAP 10-1972 for a third anomalous zone that stretches from Malley Rapids 20 miles to the
. northeast, Here, in an area of about 300 square miles, there are 14 sites with
SHEET 3 greater than 100 ppm Zn, 11 have greater than 40 ppm Cu and 7 have greater

than 15 ppm Pb. Areas containing this type of element association are worth
more detailed investigation,
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Another area of higher zinc concentrations is found bordering
the acid volcanic zone south of Regan Lake, The higher zinc levels extend east
and southeast into sediments and granites. In the west and southwest of Sheet 3,
there are several areas of higher zinc concentration, These may be related to
the presence of volcanic units similar to that at Muskox Lake,

* Geological Survey Paper 72-50, contains a detailed description of the experimental
basis for lake sediment sampling in the Shield; the geology and metallogeny of the

S Kilometres & 5 s 2 6 Kilometres RALIONAL ToroRRARNIC SYSTEN NIPERENCK AND region; the organization, methods, and costs of the sampling operation; the methods

of sample analysis. If references quoted above are not given here, they can be found
in Paper 72-50,
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