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| NTRODUCTI ON

Open File 1959 presents geochem cal | ake sedi nent and water
data fromthe Lynn Lake - Leaf Rapids region of northern
Manit oba. The Qpen File contains data from nearly 350 sites
sanpled in 1987; about 50 sites sanpled in 1985 and 1988 adj acent
to and south of the Johnson shear zone; and regi onal geochem cal
data previously published as GS.C. Open Files 999, 1103, 1287 and
1288. Open File 1959 displays data for the first infill |ake
sedi nent survey conducted in Manitoba designed to augnent
exi sting geochem cal data in areas of high mneral potential.

The overall objectives of the survey are:

a) to provide a detail ed geochem cal database for the mnera
exploration industry to identify areas of high m neral potential

b) to evaluate trace el enent response in | ake sedi nents and | ake
waters in areas of simlar geol ogy, overlain by conpositionally
dissimlar surficial deposits (e.g.carbonate-rich vs. non-
carbonate tills), and

c) to provide baseline environnental geochem cal data.

The survey area covers parts of map sheets 64B and 64C
bet ween 56°30'N to 57°N and 99°30' Wto 101°15' W (figure 1).
Average sanple density is 1 sanple per 4.2 square kilonetres
t hroughout the 3500 square kil onmetre survey area.
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Open File 1959 is one of nine geochem cal surveys covering
parts of central and northern Manitoba which were carried out as
part of the Canada- Manitoba M neral Devel opnment Agreenent (1984 -
1989). The Open File lists data for up to 20 elenents in | ake
bottom sedi nents, and up to 12 elenents in surface | ake waters.

The survey contributes to a National Geochem ca
Reconnai ssance (NGR) database which is used for resource
assessnment, mneral exploration, geol ogical mapping,
envi ronmental and health studies. Sanple collection, processing
and anal ytical procedures are strictly specified and controll ed.
In this way consistent data are systematically obtained in
different areas over many years fromdifferent anal ytical
| aborat ori es. The unanal yzed portion of the sanple is carefully
cat al ogued and archived so that it is available for future non-
destructive testing for additional elenents, and m neral ogi cal
research.
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DESCRI PTI ON OF THE SURVEY AREA

BEDROCK GEOLOGY

The follow ng discussion of the regional geology is based
| argel y on Manitoba Energy and M nes (1986a, b) and Caneron
(1988).

The survey area is within the Churchill Structural Province
and is underlain by early Proterozoic (Aphebian) rocks. Parts of
four geol ogi cal domai ns are enconpassed, each represented by a
uni que successi on of supracrustal rocks.

a) the southern margin of the Southern |Indian Domain

b) the eastern half of the Lynn Lake Donain

c) the western part of the Leaf Rapi ds Domain

d) the northern margin of the Ki sseynew Domain



These donmins are considered to have evolved in a tectonic
environment with oceanic volcanic arc affinities. Geochem cal,
structural and geochronol ogi cal studies indicate that a conpl ex
hi story involving collision tectonics, crustal anatexis, and arc
magmati smresulted in the present regional geol ogical patterns.

The geol ogical units referred to in the discussion below are
i ndi cated on the geol ogy base acconpanyi ng the sanple | ocation
and gold value map in the pocket at the rear.

The Sout hern Indian Domain is exposed in the northeast
corner of the survey area and east of Qpachuanau Lake where it is
represented by unit 1 and 2, SIWand N. Rocks are conprised
predom nantly foliated granitic and greywacke-derived gneiss,

m gnatite and netasandstone, intruded by early Proterozoic
megacrystic to porphyritic granite, unit 33, G

The Leaf Rapids Domain underlies the eastern and central
parts of the survey area. South of the Churchill River the
dom nant rock types, Units 3 to 10, are part of the northern
bl ock of the Rusty Lake vol canic belt. They include vol canic-
derived netasedi nentary rocks, polymctic vol canic congl onerat e,
turbidites, Ruttan Group basalt flows (unit 3 - RWw), mafic
vol caniclastic rocks (unit 4 - RVf), netagreywacke w th sul phide-
facies iron formation (unit 9 - LRW, and hypabyssal gabbro (unit
10 - LBD).

The western part of the Leaf Rapids Domain is underlain
al nost entirely by Qutlaw Bay tonalite (unit 28 - T), the Eden
Intrusive suite which includes tonalite, quartz nonzodiorite,
granodi orite, nonzogranite, aegerine-augite syenite, pegnatite
(locally fluorite or andradite bearing) (units 32 - GA, 33 - G
34 - EZ, and 35 - X), and granodiorite (unit 30 - GC). M nor
units occuring in the western part of the domain include
anphi bolite (unit 5 - LRA), chem cal sedinents (unit 7 - K) and
met agr eywacke (unit 9 - LRW southeast of Black Trout Lake, and
various mafic to fel sic nmetavol canic rocks, anphibolite, and
nmet asedi nentary rocks (unit 5 - LRA) generally south of Eden
Lake.

The Lynn Lake Domai n occupi es the western and northern part
of the survey area. It consists of netanorphosed vol canic,
sedi nentary and plutonic rocks. The ol dest part of the domain is
represented by the Wasekwan Group netavol canic and vol cani c-
derived netasedi nentary rocks (units 11 - 18). Wasekwan G oup
rocks occur as prom nent northern and southern belts striking
east-west, with smaller splays and outliers. Mafic vol canic and
vol cani cl astic rocks of the northern belt may represent the
uppernost part of the southern belt stratigraphic succession. In
the central part of the northern belt high alum na and high
magnesi a tholeiitic basalts, referred to as the Agassiz
Met al | ot ect, host significant gold mneralization (Fedi kow et al,



1986).1n the southern belt, the contact between Wasekwan G oup
rocks and granitoid rocks to the south coincides closely with the
Johnson Shear Zone, a narrow zone over 50 kilonmetres |ong of
deformati on and quartz-carbonate alteration associated with

nuner ous gol d occurrences. The northern and southern belts are
separated by internmediate to felsic intrusives of the Pool e Lake
intrusive suite (units 20 - PD;21 - PG and 22 - PT), ol der gabbro
and diorite (unit 19 -B).

Met asedi nentary rocks of the Sickle Goup (units 23 - SC, 24
- SSh; and 25 - SS) unconformably overlie the Pool e Lake
intrusions and earlier Wasekwan G oup rocks. The Sickle G oup
consists of a basal polymctic conglonerate overlain by a fining-
upwar d sandst one sequence.

The Ki sseynew Donmain is a sedinentary gneiss belt south of
the Lynn Lake and Leaf Rapi ds donains. The northern Ki sseynew
margin i s exposed al ong the sout hwestern-nost part of the survey
area where it is underlain by gneissic tonalite, granodiorite and
granite of the d asspol e Lake Conpl ex.

SURFI Cl AL CGEOLOGY

Bedrock in the survey area is mantled by | ate W sconsi nan
surficial deposits derived fromKeewatin ice flow centred to the
west, and Hudson | obe ice originating fromthe east. The zone of
| obe ice convergence is narked by the discontinous Leaf Rapids
interl obate noraine (Figure 2, Klassen, 1983; Kaszycki and
Di Labi o, 1986;).

West of the noraine, Keewatin ice flow directions ranging
from 1909 to 2109 deposited predominantly till of variable
t hi ckness, and | esser gl aciofluvial and nearshore gl aci o-
| acustrine deposits (Kaszycki et al.,1986). East of the
i nterl obate norai ne, Hudson | obe ice directions ranged from 225°
to 260°. Hudson gl aciation deposited Pal eozoi c carbonat e-beari ng
till, stratified glaciofluvial deposits,nearshore and offshore
gl aci o-l acustrine deposits. Deglaciation in the region resulted
in the deposition of proglacial Lake Agassiz clay and silt,
littoral sand, and gravel and boul der deposits resulting from
erosion and reworking of older till and gl aciofluvial deposits
(Kaszycki and Di Labi o, 1986; Nielsen and Graham 1985).

Organi ¢ deposits are ubiquitous, occupying: nopst
depressions; |ake margins; extensive areas of subdued terrain
east of Barrington Lake, and southeast of the Churchill River
system Bedrock is variably exposed, but generally anmobunts to
| ess than 25% of the surface area.
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M NERAL DEPOSI TS

The | ocations and references to over 30 occurrences and
deposits in the survey area are shown on the 1:100, 000 scale
sanpl e | ocation and el enent val ue maps acconpanyi ng the Open

Fil e.

M neral i zation occurs throughout the survey area, although
t he greatest nunber of occurrences are in netavol cani c and
nmet asedi nentary rocks of the Lynn Lake and Leaf Rapi ds Domai ns.
The known m neral deposits can be classified into two broad
categories, each with specific structural, l|ithologic and
geochem cal associ ations. The categories are gold deposits and

base netal massive sul phide deposits.

Gold mineralization is predom nantly associated with
met anor phosed Wasekwan G oup vol canic and sedinentary rocks in



the Lynn Lake Domain. Gold mneralization occurs in quartz-
carbonate veins and quartz-filled shears, gol d-bearing sul phides
in sul phide or oxide facies iron formations, or as di ssem nated
gold in silicified and carbonatized host rock. Pyrite,
pyrrhotite, magnetite, arsenopyrite, chal copyrite, galena, and
sphal erite nost commonly acconpany gold mneralization.

In the northern Lynn Lake greenstone belt, gold
m neralization occurs in a regionally extensive, well defined
sequence of rocks which may include basaltic to ultramafic
komatiites, siliceous and biotite-rich siltstones, and sul phide,
oxide and silicate facies iron formation (R chardson and Gstry,
1987). Magnetite, pyrrhotite and pyrite are the dom nant gol d-
beari ng m neral species. This sequence hosts the MacLellan M ne
deposit ( 2.9 mllion tonnes of 5.2 g/tonne Au and 11.8 g/tonne
Ag; Fedi kow et al, 1986) northeast of Lynn Lake, and extends
east into the survey area where it hosts the Farley Lake deposit,
Ni ckel Lake and Spi der Lake occurrences (Fedi kow, 1986).

Gold mneralization in the southern Lynn Lake greenstone
belt occurs predom nantly al ong the Johnson Shear Zone which
nearly defines the contact zone between ductil e Wasekwan G oup
rocks and nore brittle pre-Sickle intrusions. The zone extends
fromwest of Gemmell|l Lake to Hughes River, a distance of over 50
kil ometres. Gold mneralization is characterized by pyrite,
pyrrhotite, arsenopyrite, galena and sphalerite in quartz veins
or carbonate-quartz-rich zones in conpetent Wasekwan G oup rocks
or felsic intrusive rocks wwthin or close to shear zones
(Richards and Gstry, 1987; Baldw n, 1987; Peck, 1984; and
Ferreira, 1986). Anor (pers. conmm and Schmtt (1989) have found
anonmal ous concentrations of W Sb and M in | ake sedi nents and
tills locally associated with gold mneralization in the Foster -
Wasekwan Lakes area. Gold deposits along the Johnson Shear Zone
i nclude T1A, Burnt Tinber, and Cartwi ght Lake.

The Lynn Lake - Leaf Rapids region contains 4 significant
base netal nassive sul phide deposits, all of which |ie just
outside the present geochem cal survey area. These include the
produci ng Ruttan Cu-Zn deposit east of Leaf Rapids, and past
produci ng Fox (Cu-Zn), A (Ni-Cu-Co), and EL (N -Cu) mnes. The
deposits are hosted by netavol canic or associ ated gabbroic
intrusions of the Lynn Lake or Leaf Rapids Domains. In the survey
area 15 base netal mneral localities are hosted by simlar
rocks. Mneralization consists nostly of dissenmnated to sem -
massive pyrite and/or pyrrhotite with variabl e anpbunts of
chal copyrite and sphalerite (Baldw n, et al.,1985). At N ckel
Lake, Fedi kow and Eccl es (1985, 1987) reported mneralization
enriched in Fe and Cu with variable Au, Ag,and Win high Mg-Cr
vol cani ¢ and sul phide-rich netasedi nentary rocks anal ogous to the
MacLel |l an M ne and Farl ey Lake deposit stratigraphy.

In the sout heastern-nost part of the survey area, south of
Rusty Lake, exploration drilling of several sub-parallel
geophysi cal conductors delineated dissem nated to sem -nmassi ve



Fe-sul phide layers with traces of chal copyrite in schistose to

gnhei ssi ¢ nmetasedi nentary rocks (Bal dw n,

The follow ng types of mneralization,
fromthe survey area, are potenti al

1982) .

whi | e not
exploration targets based on

reported

geol ogy and known occurrences outside the survey area.

a) UF and rare earth el enent (La, Ce, Sm Th, Yb, Lu)
m neralization in al kaline intrusions and pegnatites

especially in the Eden Lake area (McRitchie,

b) Au pal eopl acer deposits in basal
of the Sickle Goup (Bal dw n,

1980) .

1988) .

pol ym ctic congl oner at es

c) Au, Ag, Win granitoid-hosted quartz-vein shear

envi ronnent s.

Sever a

significant Au deposits have

recently been discovered in granitoid rocks in and
adj acent to the LaRonge greenstone belt (Thomas and

Watters,

1987; Yaychuk,

1987),

considered to be the
Saskat chewan extension of the Lynn Lake Donai n.

Simlar

deposits may be hosted in granitoid rocks adjacent to the
Lynn Lake and Leaf Rapi ds Domai ns.

The foll ow ng table summari zes m neral
l'ithol ogy and geochem cal

deposit types,
signatures which may be reflected as

possi bl e el enent associations in the centre-|ake sedi nents.

DEPCSI T TYPE

Gol d: vei n,

di ssem nat ed,
shear zone

sul phi de/ oxi de/
silicate facies
Fe formation

Base netal :
di ssem nated to
nMassi ve

Gol d pal eopl acer

Ur ani um and REEs

LI THOLOA ES

Wasekwan G oup netavol cani cs,
nmet asedi nents, ultramafic to
felsic intrusions

Basaltic to rhyolitic neta-
vol cani cs and derived net a-
sedi nent s.

Utranafic to basic intru-
Si ons

Si ckl e G oup, basal
m ctic congl onerate

pol y-

Differentiated fel sic and
al kal i ne i ntrusions,
pegmatites

ELEMENT
ASSCOCI ATl ON

Au, Fe, Ag, Cu, As
Zn, Pb, Sb, W Mo

My, Cr, Fe, As
Fe, Cu, Zn, Pb, Cd
Ag, Au

Cu, N, Co

Au, WP, Sn?

U, F, Mo, Sn, W
La, Ce, Sm Th, Yb,
Lu, Li, Ta, Be, Cs,
Nb

10



SURVEY METHODOLOGY

Infill |ake sedinent and water sanples were collected during
a helicopter-supported program by GSC personnel in 1987, and
during a limted float plane and inflatable boat supported
programin 1985 and 1988. In 1983 and 1984 | ake sedi nent and
wat er sanples were collected by contract survey firns (see
acknow edgenents) according to instructions and specifications
adm ni stered by the Geol ogi cal Survey of Canada. Sanpling rates
for helicopter-supported phases of the programranged from1l2 to
18 sites per hour.

Augnent ation of the original surveys by the infill sanple
collection resulted in a nom nal sanple site density of 1 site
per 3.5 square kilonetres, although actual site density ranges
from>1 site per 1 square kilonetre along the Johnson Shear Zone
and in the Farley Lake area, to 1 site per 8 square kilonetres
west of Eden Lake.

Preferred sanple sites consisted of the profundal basin of a
| ake 1 - 5 square kilonetres in area, 3 - 5 netres deep, and part
of an active drainage system During the 1987 infill survey
however, water bodies ranging from<.5 square kilonmetres to major
bays of |akes >20 square kilonmetres were sanpled in order to
achi eve effective representation of specific geological units.

Lake sedinents were collected using a nodified nodel of the
GSC 1976 | ake sedi nent sanpler (Coker et al, 1979). The top
several centinetres of the sedinent columm was di scarded,
retaining thixotropic gel-like material which was placed in high
wet - strengt h paper bags for drying and transport to the sanple
preparation | aboratory. Less commopn sanpl e types included H2S-
rich organic gels and organic-deficient silty material.

Lake waters were routinely collected at sedinent sites in
250 nmL Nal gene bottles fromat |east 30 centinetres bel ow the
wat er surface.

To nmonitor and control sanpling and anal ytical variance,
each bl ock of twenty sanples included a field duplicate, blind
duplicate (sanple split) and control reference sanple.

SAMPLE AND FI ELD DATA PROCESSI NG

Sanpl e processing was carried out by qualified contract
firms under the supervision of GSC personnel. Lake sedinents were
air dried at no greater than 35¢C, ball-mlled and sieved to -177
m cron size. Next, duplicate and reference sanples were inserted,
and sanpl es anal yzed by contract analytical firns for sone or al
of Zn, Cu, Pb, Ni, Co, Ag, M, As, Mo, Fe, Hg, U, F, V, Cd, Sb,
W Ba, Sn, Au, and loss-on-ignition (a neasure of organic
content). Repeat anal yses were requested for an analytical block
of twenty sanples if control sanple values fell outside accepted
ranges. Repeat anal yses were requested for Au for nearly al
sanples, for sone sanples a total of three anal yses were

11



perfornmed. Al analytical nmethods are sunmarized in Appendi x 1.

Lake waters were shipped to Otawa where GSC personnel
verified and inserted control reference sanples prior to shipnent
to the contract |aboratory. Water sanples were anal yzed for sone
or all of pH U, F, Ca, My, Alkalinity, plus a nmulti-el ement
suite by ICP spectronmetry for the 1987 sanpl es which provided
detectable levels for Na, Sr, and Ba. As, Hg, WM, and Pb val ues
were below or just at the detection |level. Water anal ytical
met hods are summari zed i n Appendi x 1.

Field data were coded on standard GSC | ake sedi nent and
wat er cards. The keypunched file was transferred fromthe VAX
1180 conputer to an Aivetti 386 mcro-conmputer for merging with
anal ytical data and file editing. Sanple sites were transferred
from1l: 250,000 field traverse maps to a stable base at the sane
scale, digitized at the GSC, and the UTM | ocation file merged
with field and anal ytical data. Sanple |ocation plots for
verification were produced with a Cyber 730 conputer linked to a
Cal conp drumplotter.

Data were processed for |istings and sunmary statistics
usi ng software devel oped by HA Goss in the Exploration
Geochem stry Subdi vi si on.

Regi onal synbol -trend nmaps were produced by A C Galletta
usi ng APPVAP ( Geochemi stry Subdi vi si on desi gned graphics
utilizing UNI RAS software) and final plots prepared by the
OPTRONI X Laser plotter |located at Environnent Canada, Canada
Lands Data Systens (CLDS) in Hull, Quebec. Reproduction of the
Open File material was carried out at Ashley Reproductions in
Otawa prior to final assenbly at the GSC

PRELI M NARY DATA | NTERPRETATI ON
GENERAL CONSI DERATI ONS

The geochem stry of |ake sedinents and | ake waters depends
| argely on the chem cal conposition of surroundi ng geol ogy and
conposition of adjacent surficial deposits which provide the main
sources of trace elements. The degree of nobility of trace
el enments is influenced by the nature of the interactions between
t hese geologic units and surface or groundwaters in the
weat hering environnment. Base and precious netals are typically
rel eased to the environnent through the oxidation and breakdown
of sul phide mnerals in bedrock and surficial deposits.

pH and al kalinity concentrations in | ake waters, and Fe, M,
and LA (organic content) of |ake sedinents provide us with
evi dence for assessing the degree of nobility and scavengi ng
processes that may influence trace el enent concentrations
(Friske, 1985; Maurice, 1984).

12



Areas of low relief typically have higher concentrations of
deconposing organic matter. The |low relief throughout nuch of the
survey area suggests that hydronorphic and netal -organic
processes |ikely dom nate over nechani cal processes in
controlling secondary dispersion patterns. Oganic matter can
enhance or retard nmetal nobility by form ng soluble or insoluble
col | oi dal conpounds and sul phi des by bacterial reduction. The
synpat hetic rel ationship between Hg and LO is an illustration of
one of these processes. For the survey area, surficial
environnents are characterized by oxidizing, pH5 - 8 conditions.
Fol | owi ng Rose (1979) and Friske (1985), the relative nobility of
el enents can therefore be given as:

M > F

Zn ~ Ag ~F ~U=~As ~ H ~ Sbh > M =~ Pb ~ Cu N ~ Co
> Cd x

W> Fe > Sn Au

However, the elenment distribution patterns fromthis Open File
and ot her recent workers (Davenport and Nol an, 1989; Schmtt,

1989) have shown that even the "immobile" elenents such as Au and
Sn show significant surficial dispersion patterns in |ake

sedi nent s.

Hydrous Fe and WMh oxides are well-known for their ability to
scavenge trace elenments such as Co, N, Zn, and As, thus creating
fal se anonmalies unrelated to | ocal background concentrations.
This effect is generally dimnished in deeper, organic-rich | akes
where reducing conditions prevail, causing the Fe-MVh oxides to
destabilize. Neverthel ess there nmay be a general trend for
i ncreased Fe and M concentrations to occur in areas underlain by
mafi ¢ met a-vol canics, basic intrusives, and argillaceous or Fe-
rich nmetasedi nentary rocks.

Mul tivariate statistical analysis can be used effectively to
di scrim nate between el ement concentrations in | ake sedinents
that are likely to represent actual mneralization or geol ogi cal
units that exhibit significant mneral potential, and
environmental effects (Wight et al, 1988). Al though such
anal yses are beyond the scope of this report, the el enent-synbol -
trend plots included with the Open File are the first step
towards a qualitative prelimnary interpretation of the data. The
data were plotted using an inverse distance function (1/d3
applied to the nearest 5 data points. The effect of this noving
average technique is to accentuate regional features and de-
enphasize mnor irregularities (noise) that may be attri butable
to | ocal environmental controls. Conbined with the synbols, the
plots are effective in delineating major rock units wth el evated
chem cal concentrations or chemcally distinctive surficial
units. Clusters of synbols designating upper percentile val ues
within a promnent regional trend may represent mneral deposits
exposed to the weat hering environment.

The foll ow ng di scussions are based on sone of these general

considerations, and a review of the elenent-synbol trend plots
along with reference to | ocal geol ogy and m neral deposits.
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ELEMENT DI SPERSI ON PATTERNS | N LAKE SEDI MENTS

LOSS ON | GNI TI ON

Loss on ignition provides a nmeasure of the organic content
of the | ake sedinent. 76% of the sanples have val ues that fal
bet ween 15% and 60% LA . In this concentration range, trace netal
response is relative insensitive to organic content (Lynch et al,
1973). At lower and higher LO values trace netal response may be
suppressed; high nmetal contents in these sedinents may therefore
be consi dered anonol ous gi ven average concentrations of Fe, M

and other environnmental factors. Still other elenents are
relatively unaffected by very high or | ow concentrations of
organic material. In low |lying areas where organic-rich | ake

sedinents tend to predom nate, netal -organic interactions may
exert controls on the nobility of netals.

Fe and Mh
Hi gh concentrations of Fe and Mh appear to be related to
oxidizing, low LO, large |ake environnents rather than to

bedrock geologic factors. Thus a few very high Fe and M val ues
exert a profound effect on these el enent regional distribution
patterns. This feature is especially notable for sanples
collected fromlarge bays around the periphery of Opachuanau
Lake. El sewhere, Fe and Wnh are typically | ow adjacent to Fe-
formati ons such as those within the Agassiz Metallotect and south
of Rusty Lake. These areas are low lying and contain small,

organi c-rich | akes where reducing conditions |ikely predom nate
in | ake-bottom sedi ments.

Co and N

These two siderphile elenments have general ly coinci dent
patterns with Fe and Mh, with which they are commonly associ ated
i n bedrock environnents. In addition, Co and Ni readily co-
precipitate with hydrous Fe-M oxides, so sone of the high val ues
may represent "fal se anonalies".

Ni exhibits two trends that appear to be related to basic
intrusions. East of Sickle Lake, elevated Ni values in | ake
sedinments nost likely reflect elevated NI contents in a | arge
gabbro body (unit 19-B). South of Anson Lake, high NI values are
rel ated to Wasekwan Group netavol canic and anphi bolite rocks, or
possi bly unmapped basi c phases of the Poole Lake intrusive suite.

Cu, Pb, Zn, Cd, and Hg

The chal cophile elenents Cu, Pb, Zn, Cd, and to sone degree,
Mo, As, and Ag are contained in a variety of base nmetal sul phide
and precious netal deposits. These el enents behave simlarily
under surficial chem cal conditions, and hence their secondary
di spersion patterns are often simlar.

Areas of |ow concentrations of these elenents in the central
survey area coincide with neutral pH, high alkalinity waters,
suggesting that secondary dispersion is inhibited due to
relatively | ess favourable conditions for the formation of
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sol ubl e conpl exes. By conpari son adjacent areas of |ower pH and
| ower al kalinity exhibit enhanced concentrations of the
chal cophil e el enents.

West of Opachuanau Lake, Pb, Cu, Zn, As, and to a | esser
extent, Au, are enriched in organic-poor |lakes with acid to
al kal i ne waters. The pronounced coi ncident trace netal response
suggests a mmj or bedrock control, possibly related to Wasekwan
anphi bolites nearby and in the up-ice direction.

North of the Barrington River, a 10 kil onetre east-west
trend of elevated Pb concentrations is coincident with a
granitoid pluton. Since no other elevated chal cophile el enents
are associated with this trend, the high Pb val ues probably
represent el evated natural background |levels in a potassic
granite.

A cluster of elevated Zn concentrations in the vicinity of
Hughes Lake coincides with elevated Fe, M, and As val ues
adj acent to several Fe-Cu occurrences (nos, 13, 14, and 15) hosted
by Wasekwan net avol cani c rocks. The el enent distribution patterns
suggest that additional netavol cani c-hosted mneralization may
exist to the north, east of Chepil Lake.

East of Barrington Lake, elevated Cu, Cd, As, and Hg occur
several kilonetres east and in the up-ice direction of docunented
Fe- Cu occurrences in Wasekwan netal vol cani c rocks. The zone of
mul ti-el enent anomal i es suggests that nearby anphibolite and
maf i ¢ metavol canic rocks are enriched in these chal cophile
el enents and may host polynetallic base nmetal sul phide
m neralization.

Sout hwest of Barrington Lake, elevated Cu concentrations at
Ni ckel Lake are related to mneralization along the Agassiz
Met al | ot ect and adj acent mafic vol cani c rocks.

The other nmmjor Cu-el evated zone occurs east of Sickle Lake
to sout heast of Black Trout Lake. Local geol ogy includes gabbro,
diorite, and anphibolite cross-cut by several nmmjor north-
trending regional faults. The area al so contai ns anonol ous
concentrations of Cd, Hg, Md, Zn, Ni, and Au which indicates
potential for a variety of polynetallic mneralization styles. It
i s perhaps notable that no occurrences are docunented fromthis
area, considering the strength of the nulti-el enent anomaly.

Cd values are typically I ow throughout nmuch of the survey,
however, a prom nent trend of el evated concentrati ons extends for
over 10 kil onmetres sout heast of the Johnson Shear Zone fromthe
vicinity of Foster and Wasekwan Lakes. At Foster and Resevoir
Lakes, elevated Cd values are closely associated with el evated Zn
in | ake sedinments adjacent to observed di ssem nated sphalerite
m neralization along the Johnson Shear Zone. The regional Cd
trend therefore probably indicates anal ogous mneralization
styles in Wasekwan netavol cani ¢ rocks extendi ng sout heast of
Wasekwan Lake. The |inear and | obate shape of the trend al so
i ndi cates a degree of glacial transport influence on the Cd
di stributions.
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Ag

Ni nety-ei ght percent of the survey sanples have Ag
concentrations at or below the detection level. A cluster of 5
det ect abl e concentrations occur west of Barrington Lake in areas
underl ain by the northern Lynn Lake greenstone belt. Three of
these sanples lie along the Agassiz Metallotect, which is known
to contain Ag-bearing sul phide m neralization.

As, M

The distribution of As and Mo in | ake sedinments is generally
simlar in the western part of the survey; in the east half,
broad zones of noderately el evated As concetrati ons occur,
whereas Mo concentrations are generally | ow

Surficial weathering of sul phide-facies iron formation units
at Gordon and Farley Lakes has given rise to a nmmjor coincident
As, Mo anomaly in |ake sedinents. In addition, high
concentrations of Mo occur in granitoid rocks at their contacts
wi t h nmetavol cani ¢ rocks, suggesting vein-type or dissem nated
m neralization different fromthe Agassiz Mtallotect style of
m neralization. The el evated As and Mo concentrations extend to
the south for nearly 20 kilonetres. This feature may be refl ect
gl aci al transport processes of mmjor regional proportions.
However, the underlying geological units are locally enriched in
Mo and As, and contain mneral occurrences with variable
concentrations of Mo and As. Hence, the geochem cal patterns
cannot be easily explained, certainly they represent a conpl ex
overlap of Md/ As- enriched bedrock sources ,glacial dispersion
and post-gl aci al weat heri ng processes.

A maj or concentration of high As values at the western edge
of the survey straddles the western end of the Johnson Shear
Zone, and is the southern extension of a major regional elevated
As trend that covers the western end of the Lynn Lake greenstone
belt (GSC OF 1288). Nunerous occurrences of Fe-S-As>Cu>Zn- Pb>Ag-
Au m neralization associated with mafic to felsic netavol canic
rocks, vol canic-derived netasedi nentss and basic to felsic
i ntrusi ons al ong the Johnson Shear Zone and outside the western
survey boundary are the likely source of the As. d acio-fluvial
processes nmay al so have contributed to the w despread di spersion
of As as evidenced by several esker conpl exes. The strength of
the As anomaly indicates a favourabl e geol ogi cal environnent for
di scovery of further As (Au)-enriched deposits.

Au

Several recent studies on the distribution of Au in |ake
sedi nrents (Davenport and Nol an, 1989; Schmtt and Friske, 1987,
and Schmtt, 1989) illustrate that the probl ens posed by | ow Au
concentrations in | ake sedi nents (neasurable concentrations are
typically only a few ppb above detection |evels) conbined with
sanpling and anal ytical errors, can be overcone. |ncreased
sanpling density, repeat analysis of all sanples, especially |ow
LA sedinments, and application of snpothing techniques to display
data, can all be used to achieve neaningful interpretation of the

16



data. Most inportantly, major gold deposits may be reflected by
only a few ppb Au in | ake sedi nents. For exanple, the nearest
sanpled | ake to the Burnt Tinber deposit has a value of 3 ppb,
whereas Farl ey Lake downstream of the Farley Lake deposit which
is buried beneath thick surficial deposits, returned values in
the 1 to 3 ppb range.

The regional distribution of Au in | ake sedinents in the
survey area is characterized by nunerous single point anomalies
and several clusters of high values, only one of which can be
adequat el y expl ai ned by known m neralization.

Cluster 1: The Foster - Wasekwan - Reservoir Lake area
contains Au values ranging from<1 to 30 ppb. They are derived
fromauriferous sul phide-bearing quartz veins and di ssem nations
al ong the Johnson Shear Zone. El evated concentrations of As, Sb,
Mo, and Ware locally associated with Au. A broad zone of Au
values in the 80 - 90 percentile range south of the Johnson Shear
Zone nmay be related to granitoid-hosted quartz vein
m neralization such as that docunented for granitoid rocks within
and adj acent to the LaRonge greenstone belt (Thomas and
Watters, 1987).

Cluster 2: East of Sickle Lake, one Au value >98 percentile
is flanked to the northwest and sout hwest by nunerous values in
the 70 - 90 percentile range of the data set. The underlying
geol ogy consi sts of gabbro, tonalite and anphi bolite cross-cut by
maj or northerly trending faults. Cu, Cd, Hg, Mdb, and Zn are al so
elevated in | ake sedinments fromthis area.

Cluster 3: A cluster of high Au values ( 1 > 98 percentile,
3inthe 95 - 98 percentile range, and 4 in the 90 — 95
percentile range) trends across Hi ghway 391 north of the
Churchill River. The anomal ous trend lies along the eastern
contact of a large negacrystic granitic pluton with a tonalite
i ntrusi on. None of the chal cophile elenents are simlarly
elevated in this area, despite acid pHlevels in | ake waters
whi ch indicate that these elenents would be nobile in this
environnment. The Au anonaly appears unrelated to exposures of
met avol cani ¢ rocks about 10 kilonetres to the northeast, and
t herefore suggests the possibility of hitherto unrecognized
granitoi d-hosted Au mneralization, or Au-enriched intrusions.

Sn

Sn anal yses of | ake sedinments were restricted to the infill
sanples. Little is known about the controls on the distribution
of Sn in | ake sedinents and so only general observations can be
made.

El evated Sn concentrations near Hunter Lake occur where
Si ckl e Group sandstone and quartzo-fel dspathic gneiss are
intruded by Black Trout Lake diorite.

A pronounced zone of high Sn val ues northeast of Eden Lake
is underlain by negacrystic granite, pegmatites, and uraniferous
rare earth el ement-bearing al kaline intrusions (Caneron, 1988;
McRi t chi e, 1988) .
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Uand F

Uin | ake sedinents and waters, and F in | ake waters,
exhi bit the nost pronounced regi onal concentrations above
background val ues. A zone of anomalous U up to 20 kil onmetres w de
and nearly 40 kilonmetres |long coincides with the Eden intrusive
suite in the west and tonalite in the east near Opachuanau Lake.
The high U and F concentrations appear to be influenced by a
vari ety of factors including; high background val ues in bedrock,
exposed al kaline intrusions that buffer water pH and al |l ow
soluble U and F conplexes to form and calcareous tills in the
east that simlarly enhance U and F nobility.

ELEMENT DI SPERSI ON PATTERNS | N LAKE WATERS

pH

pH of surface | ake waters ranges from4.8 to 8.7. Nearly 75%
of | ake waters exhibit pH values in the neutral range of 6.4 to
7.5, although the nean value of all sanples is 6.7. Prom nent
clusters of acidic (pH<6.3) waters occur overlying the |arge
gabbro body east of Sickle Lake, along the Agassiz Metall otect,
and over various intrusive rocks partly exposed or mantled by a
thin veneer of surficial deposits. Al kaline (pH>7.7) |ake waters
occur where cal careous netasedinents of the Sickle Goup are
exposed, and el sewhere throughout the central and east parts of
the survey area where carbonate-bearing tills have been
docunent ed (Kaszycki and Dil abi o, 1986).

Ca, My, Na, Sr, and Alkalinity

Ca, My, Na, Sr, and Alkalinity display generally simlar
distribution patterns, they are higher in the eastern part of the
survey area, reflecting the presence of carbonate-bearing tills.
Wthin this regional high are interspersed low alkalinity waters
whi ch may indicate thin to patchy carbonate-bearing till cover
wher e bedrock conpositions exert greater influence on surface
wat er conposi tions.

In the Farley Lake area high My, Ca and alkalinity waters
are related to cal careous netasedi nents, high My basalts, and
possi bly carbonate alteration zones. The concentration of these
el enents in waters along the Agassiz Metallotect may be an
i mportant |ocal constraint on the nobility of certain chal cophile
el enents.

As, Hg, Pb, M, and Ba
The concentrations for these el enents were generally at or
bel ow the detection |evel of the ICP analytical method enpl oyed,
hence el enent-synbol plots are not included.
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APPENDI X 1

ANALYTI CAL PROCEDURES

LAKE SEDI MENTS:

Zn, Cu, Pb, Ni, Co, Ag, M, Fe, Cd, and As

For the determ nation of zZn, Cu, Pb, Ni, Co, Ag, M, Fe, Cd, and
As a 1 gram sanple was reacted with 6 nL of a m xture of 4 M HNG3
and MHC in a test-tube overnight at roomtenperature. After

di gestion, the test-tube was imrersed in a hot water bath at room
tenperature and brought up to 90gC and held at this tenperature
for 2 hours with periodic shaking. The sanple solution was then
diluted to 20 nL with netal free water and m xed. Zn, Cu, Pb,

Ni, Co, Ag, Mh, Fe and Cd were determ ned by atom c absorption
spectroscopy using an air-acetylene flanme. Background
corrections were made for Pb, N, Co, Ag and Cd.

Detection |evels for Zn, Cu, Pb, Ni, and Co = 1 ppm

Detection level for Ag = 0.2ppm

Arseni ¢ was determ ned by atom c absorption using a hydride

evol uti on net hod wherein the hydride (AsH3) is evol ved and passed
through a heated quartz tube in the Iight path of an atomc
absorption spectrophotoneter. The nethod is described by Aslin
(1976). Detection limt =1 ppm

Mo and V

Mol ybdenum and vanadi um were determ ned by atom c absorption
spectroscopy using a nitrous oxide acetylene flame. A 0.5 gram
sanple was reacted with 1.5 nL concentrated HNO3 at 90gC for 30
mnutes. At this point 0.5 nL concentrated HO was added and the
di gestion was continued at 90gC for an additional 90 m nutes.
After cooling, 8 nL of 1250 ppm Al solution were added and the
sanpl e solution was diluted to 10 nL before aspiration.

Detection limt = M 2 ppm V 5 ppm

Hy

Mercury was determ ned by the Hatch and Ot Procedure with sonme
nodi fications. The nethod is described by Jonasson et al.

(1973). A 0.5 gramsanple was reacted with 20 nmL concentrated
HNOG3 and 1 nL concentrated HCO in a test-tube for 10 mnutes at
roomtenperature prior to 2 hours of digestion with m xing at 90°
Cin a hot water bath. After digestion, the sanple solutions
were cooled and diluted to 100 nL wwth nmetal free water. The Hg
present was reduced to the elenental state by the addition of 10
nm. 10% w v SnSO4 in M H2SO4. The Hg vapour was then flushed by a
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streamof air into an absorption cell nmounted in the light path
of an atom c absorption spectrophotoneter. Absorption
measurenents were made at 253.7 nm Detection limt = 10 ppb.

LO
Loss on ignition was determ ned using a 500 ng sanple. The
sanpl e, weighed into 30 m beaker, was placed in a cold nuffle
furnace and brought up to 500°C over a period of 2 - 3 hours.
The sanple was left at this tenperature for 4 hours, then all owed
to cool to roomtenperature for weighing. Detection limt = 1.0
pct .

y

Urani um was determ ned using a neutron activation nmethod with

del ayed neutron counting. A detailed description of the nethod
is provided by Boul anger et al (1975). |In brief, a 1 gram sanple
is weighed into a 7 dram pol yet hyl ene vial, capped and seal ed.
The irradiation is provided by the Sl owoke reactor with an
operating flux of 102 neutrons/sq cmisec. The sanples are
pneumatically transferred froman autonmatic | oader to the
reactor, where each sanple is irradiated for 60 seconds. After
irradiation, the sanple is again transferred pneumatically to the
counting facility where after a 10 second delay the sanple is
counted for 60 seconds with six BF; detector tubes enbedded in
paraffin. Follow ng counting, the sanples are autonmatically
ejected into a shielded storage container. Calibrationis
carried out twce a day as a mninmum using natural materials of
known urani um concentration. Detection limt = 0.5 ppm

E

Fluorine was determ ned in | ake sedinents as described by Ficklin
(1970). A 250 ng sanple is sintered with 1 g of a flux
consisting of two parts by wei ght sodium carbonate and one part
by weight potassiumnitrate. The residue is then |eached with
water. The sodium carbonate is neutralized with 10 nL 10% (w v)
citric acid and the resulting solution is diluted to 100 nL with
water. The pH of the resulting solution should be from5.5 to
6.5. The fluoride content of the test solution is then neasured
using a fluoride ion electrode. Standard solutions contain

sodi um carbonate and citric acid in the sanme quantities as the
sanple solution. Detection limt =20 ppm

Sb

Antinmony was determined in | ake sedi nents as described by Aslin
(1976). A 500 ng sanple is placed in a test tube; 3 nL
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concentrated HNG; and 9 nL concentrated HC are added and the

m xture is allowed to stand overni ght at roomtenperature. The
m xture is heated slowy to 90°C and naintained at this
tenperature for at least 90 m nutes. The solution is cooled and
diluted to 10 nL with 1.8 MHC . The antinony in an aliquot of
this dilute solution is then determ ned by hydride evolution -
atom c absorption spectronetry. Detectionlimt = 0.2 ppm

W

Tungsten was determned as follows: A 0.2 g sanple of |ake
sedinment was fused with 1 g K;S;0; in a rinmless test tube at 575°C
for 15 mnutes in a furnace. The cooled nelt was then | eached
with 10 nL concentrated HO in a water bath heated to 85°C. After
the soluble material had conpletely dissolved, the insoluble
material was allowed to settle and an aliquot of 5 nmL was
transferred to another test tube. 5 nL of 20% SnCl , sol ution were
then added to the sanple aliquot, m xed and heated for 10 m nutes
at 85°Cin a hot water bath. A 1 nL aliquot of dithiol solution
(1%dithiol in iso-anyl acetate) was added to the test solution
and the test solution was then heated for 4 - 6 hours at 80 -
85°C in a hot water bath. The test solution was then renoved from
the hot water bath, cooled and 2.5 nlL of kerosene added to

di ssolve the gl obule. The colour intensity of the kerosene

sol ution was neasured at 630 nm using a spectrophotoneter. The
met hod i s described by Quin and Brooks (1972). Detection |evel =2

ppm

Ba
Barium was determ ned as follows: A 0.25g sanple was heated with
5 nL concentrated HF, 5 nL concentrated HO O, and 2 nL
concentrated HNG;. To fumes of HO Oy, 3 nL of concentrated HCO O
wer e added and heated to light funes; 5 nL of water were added
and the solution was transferred to a calibrated test tube and
diluted to 25 nL with water. barium was determ ned by DCP
em ssion spectroscopy. Detection |evel = 40 ppm

Sn
Tin was determ ned as follows: A 200 ng sanple was heated with
NH;l ; the sublined Snl, was dissolved in acid and the tin
determ ned by atom c absorption spectronetry. Detection level =1

ppm

Au

Gold was usually determned on a 10 g | ake sedi nent sanpl e;
dependi ng on the amobunt of sanple available, |esser weights were
sonetinmes used. This resulted in a variable detection limt: 2
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ppb for a 5 g sanple, 1 ppb for a 10 g sanple. The sanple was
fused to produce a | ead button, collecting any gold in the
sanpl e, which was cupelled in a nuffle furnace to produce a
silver (dore) bead. The silver beads were irradiated in a
neutron flux for one hour, cooled for four hours, and counted by
gama ray spectronetry. Calibration was carried out using
standard and bl ank beads.

LAKE WATERS

pH

Hydrogen ion activity (pH) was neasured with a conbination gl ass-
cal onel el ectrode and a pH neter.

E

Fluoride in | ake water sanples was determ ned using a fluoride

el ectrode. Prior to neasurenent an aliquot of the sanple was

m xed with an equal volune of TISAB Il buffer solution (tota
ionic strength adjustnment buffer). The TISAB Il buffer solution
is prepared as follows: to 50 nL netal free water add 57 niL

gl acial acetic acid, 58 gm NaC and 4 gm CDTA (cycl ohexyl ene
dinitrilo tetraacetic acid). Stir to dissolve and cool to room
tenperature. Using a pH neter, adjust the pH between 5.0 and 5.5
by slowy adding 5 M NaCOH solution. Cool and dilute to one litre
in a volunetric flask. Detection limt = 20 ppb.

C

Uaniumin waters was determ ned by a | aser-induced fluoronetric
met hod using a Scintrex UA-3 uranium anal yser. A conpl exing
agent, known comercially as fluran and conposed of sodi um

pyr ophosphat e and sodi um nonophosphate (Hall, 1979) is added to
produce the uranyl pyrophosphate species which fluoresces when
exposed to the laser. Since organic matter in the sanple can
cause unpredictabl e behaviour, a standard addition nethod was
used. Further, there have been instances at the GSC where the
reaction of uraniumw th fluran is either delayed or sluggish;
for this reason an arbitrary 24 hour tine delay between the
addition of the fluran and the actual reading was incorporated
into this method. |In practice 500 nL of fluran solution were
added to a 5 nL sanple and allowed to stand for 24 hours. At the
end of this period fluorescence readings were made with the
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addition of 0.0, 0.2 and 0.4 ppb U For high sanples the
additions were 0.0, 2.0 and 4.0 (20 nL aliquots of either 55 or
550 ppb U were used). All readings were taken against a sanple
bl ank. Detection Ilimt = 0.05 ppb.

Al kalinity

Al kalinity in waters was deternmined by titrating a 25 nL ali quot
of the sanmple with 0.02 N H,SO, using a Corning conbi nation

el ectrode and a Corning nodel 135 pH neter. The end point was pH
4.5. Detection level = 2 ppm

Ca, My, As, Ba, Hg, Mh, Na, Pb, and Sr

Ca, My, As, Ba, Hg, Mh, Na, Pb,and Sr in waters were determ ned
by inductively coupled plasma em ssion spectroscopy (ICP). An
aliquot fromthe sanple bottle was transferred to a separate
container and aspirated directly into the | CP spectroneter
(I'nstrunentation Laboratory nodel 200). The instrunent was
calibrated with aqueous standards. Detection level = Ca 0.2 ppm
My 0.02 ppm As 0.05 ppm Ba 0.1 ppm Hg 0.01 ppm WM 0.01 ppm
Na 1 ppm Pb 0.05 ppm Sr 0.01 ppm
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APPENDI X 2
PRESENTATI ON AND | NTERPRETATI ON OF GOLD DATA

The foll ow ng discussion reviews the format used to present the
Au geochemi cal data and outlines sonme inportant points to
consider when interpreting this data. This discussion is
included in recognition of the special geochem cal behavi our and
node of occurrence of Au in nature and the resultant difficulties
i n obtaining and anal yzi ng sanpl es which reflect the actual
concentration |evel at a given site.

To correctly interpret Au geochem cal data fromregional stream
sedi nrent or | ake sedi nent surveys requires an appreciation of the
uni que chem cal and physical characteristics of Au and its
nmobility in the surficial environnent. Key properties of Au that
di stinguish its geochem cal behavi our from nost other elenents
include (Harris, 1982):

(1) Au occurs nost commonly in the native formwhich is
chem cally and physically resistant. A high proportion of
the netal is dispersed in mcron-sized particulate form
ol d's high specific gravity results in heterogeneous
distribution, especially in stream sedi nent and clastic-rich
(low LA) | ake sedinent environnents. Au distribution
appears to be nore honobgeneous in organic-rich fluviatile
and | ake sedi nent environnents.

(2) Cold typically occurs at |ow concentrations in the ppb
range. Whiereas gold concentrations of only a few ppm may
represent econom c deposits, background |evels encountered
fromstream and centre-| ake sedi nents sel dom exceed 10 ppb,
and comonly are near the detection |imt of 1 ppb.

These factors result in a particle sparsity effect wherein very

| ow concentrations of Au are heterogeneously enriched in the
surficial environment. Hence, a major problemfacing the
geochem st is to obtain a representative sanple. In general, the
| ower the actual concentration of Au the |arger the sanple size,
or the smaller the grain size required to reduce uncertainty over
whet her subsanpl e anal ytical values truly represent actual

val ues. Conversely, as actual Au concentrations increase or
grain size decreases, the nunber of Au particles to be shared in
random subsanpl es increases and the variability of results
decreases (Cifton et al., 1969; Harris, 1982). The limted
anount of material collected during the rapid, reconnai ssance-
style regional surveys and the need to anal yze for a broad
spectrum of el enments, precludes the use of a significantly |arge
sanpl e wei ght for the Au anal yses.

Therefore, to the extent that sanple representivity can be
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i ncreased, sanple grain size is reduced by sieving and bal l
mlling of all sanples.

The followi ng control nmethods are currently enpl oyed to eval uate
and nonitor the sanpling and anal ytical variability which are
i nherent in the analysis of Au in geochem cal nedi uns:

(1) For each block of twenty sanples:

(a) randominsertion of a standard reference sanple to
control analytical accuracy and | ong-term precision;

(b) collection of a field duplicate (two sanples from one
site) to control sanpling variance;

(c) analysis of a second subsanple (blind duplicate) from
one sanple to control short-term precision.

(2) For both stream sedi nents and | ake sedi nents, routine repeat
anal yses on a second subsanple are perforned for all sanples
havi ng val ues that are statistically above approximately the
90th percentile of total data set. This applies only to
gol d anal yses by fire assay preconcentration followed by
neutron activation. Such routine repeat anal yses are not
performed for I NA anal yses of archived sanpl es.

(3) For lake sedinents only, a routine repeat analysis on a
second subsanple is perforned on those sanples with LO
val ues below 10% indicating a |large clastic conponent.
On- goi ng studi es suggest that the Au distribution in these
sanples is nore likely to be variable than in sanples with a
hi gher LO content. Again, routine repeat anal yses are
perfornmed only when the fire assay preconcentration/ neutron
activation nethod is used.

Au data presentation, statistical treatnent and the val ue map
format are different than for other elenents. Au data listed in
the open file may include initial analytical results, val ues
determ ned fromrepeat anal yses, together with sanple wei ghts and
correspondi ng detection limts for all analyzed sanples. The
gold, statistical paranmeters and regional synmbol trend plots are
determ ned using the foll ow ng data popul ati on sel ection
criteria:

(1) Only the first analytical value is utilized.
(2) Au values determ ned fromsanple weights I ess than 10 g are

excl uded, except where determ ned by instrunental neutron
activation anal yses.

30



(3) Au values less than the detection limt (<1 ppb) for 10 g
sanples are set to 0.5 ppb.

On the val ue map, repeat anal ysis val ues, where determ ned (not
field duplicates), are placed in brackets following the initial
val ue determ nation. All values determ ned on a sanple | ess than
10 g are denoted by an asterisk. Actual sanple weight used can
be determined fromthe text. Follow ng are possible variations
in data presentation on a val ue map:

* no data
+27 single analysis, 10 g sanple wei ght
+27* single analysis, <10 g sanple wei ght

+27(14) repeat analysis, both sanples 10 g

+27(14*) repeat analysis, first sanple 10 g, repeat <10 g

+<1 single analysis, 10 g sanple, |ess than detection
limt of 1 ppb

In summary, geochem cal follow up investigations for Au should be
based on a careful consideration of all geol ogical and
geochem cal information, and especially a careful appraisal of
gol d geochem cal data and its variability. |In sone instances,
prospective followup areas may be indirectly identified by

pat hfi nder el enment associ ations in favourabl e geol ogy, although a
conpl ementary Au response due to natural variability may be

| acki ng. Once an anonal ous area has been identified, field

i nvestigations should be designed to include detail ed geochem cal
foll owup surveys and collection of large representative sanpl es.
Subsequent repeat subsanple analyses will increase the
reliability of results and permt a better understandi ng of
natural variability which can then be used to inprove sanpling
met hodol ogy and interpretation.
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APPENDI X 3
FI ELD DATA DESCRI PTI ONS

The following list presents sanple field record definitions and
t ext codes where applicable.

RECORD DEFI NI TI ON CODE

VAP NTS | ettered quadrangle

SAMPLE I D Year 19XX
Field Crew 1,3,5,7,9

Sanpl e sequence nunber 001- 999

utMm Uni versal Transverse
Mercat or coordi nate
system digitized

| ocati on
ZN Zone 7-22
EASTI NG in netres XXKXXX
NORTHING in netres HXKXXXX
ROCK TYPE Maj or rock type of X to XXXX

| ake catchnent area,
see geol ogy map for

| egend

AGE Stratigraphic age of XX
rock type

LAKE AREA Pond,

1/4 to 1 sgq. km
1to5 sqgkm,

>5 sgq km

LAKE DEPTH netres

REP STAT Replicate status, relationship
of sanple to others in the
sequence;
routine field sanple 00

first of field duplicate 10
second of field duplicate 20



RELI EF

SAVPLE COLOUR

SUSP MATL

Reli ef of the catchnent
basi n;

| ow

medi um

hi gh

Sanpl e contam nati on;
none

wor k

canp

fuel

gossan

Sedi nent sanpl e col our,
up to 2 colours nay be
chosen;

tan

yel | ow

green

grey

br own

bl ack

Suspended matter in
wat er ;

none

heavy

l'i ght

ca
fu

go

tn
yl
gn
gy
bri
bk

hvy
| gt
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