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ABSTRACT

This report provides the results of till geochemistry surveys in the Red Indian Lake
basin completed in 2007 and 2008. Geochemical data of 53 elements, from 1146 BC- or
C-horizon till samples, is presented and includes analyses by ICP-ES for aluminum,
arsenic, barium, beryllium, cadmium, calcium, cerium, chromium, cobalt, copper, dys-
prosium, iron, lanthanum, lead, lithium, magnesium, manganese, molybdenum, nickel,
niobium, phosphorus, potassium, scandium, sodium, strontium, titanium, vanadium, yttri-
um, zinc and zirconium; by INAA for antimony, arsenic, barium, bromine, calcium, ceri-
um, cesium, chromium, cobalt, europium, gold, iron, hafnium, iridium, lanthanum,
lutetium, mercury, molybdenum, nickel, neodymium, rubidium, scandium, samarium, sele-
nium, silver, sodium, strontium, tantalum, tin, terbium, thorium, tungsten, uranium, ytter-
bium, zinc and zirconium. A complete data listing, field duplicate data, and individual ele-
ment distribution maps, on a bedrock geology base map, are also provided.

The area south of Red Indian Lake has been the main focus of recent mineral explo-
ration, in particular for volcanic massive sulphide occurrences. Cu–Pb–Zn is associated
with the felsic volcanic rocks of the Victoria Lake supergroup (VLSG) including the Tulks
Hill Volcanics, Point of the Woods Belt, and the Harbour Round Belt. It is, therefore, not
surprising that the overlying tills contain high values of Au, As, Cu, Pb and Zn. However,
the till geochemistry data also highlights several areas that are not associated with any
known mineral occurrences:

• Gold enrichment in the southwest part of the study area, south of Lloyds Lake, and
the eastern shore of Victoria Lake. The high value associated with Lloyds Lake
overlies the rocks of the Annieopsquotch Complex. The cluster of values identified
on the eastern shore of Victoria Lake overlie the Point of the Woods Belt of the
VLSG;

• An anomalous sample, from south of Lake Douglas, reports high values in As, Au,
Cu, Pb and Zn, associated with bedrock of the Point of the Woods Belt; and

• A cluster of high nickel values in till identified in the Lloyds River valley overly-
ing the Annieopsquotch Igneous Complex; an area with no previously identified
nickel occurrences.

Preliminary observations suggests the spatial distribution of the till geochemistry for
gold, arsenic and base metals show no obvious dispersal train associated with the known
ice-flow history. 

iii



INTRODUCTION

The Red Indian Lake Basin (RILB) has a long history of mineral exploration with the discovery of

the Cu–Pb–Zn deposit in the Buchans area in the early 1900s, and more recently the opening of the

Cu–Zn mine at Duck Pond in 2007. Recent exploration has focused on the volcanogenic massive sulphide

mineralization found in the Tulks Volcanic Belt of the Victoria Lake supergroup (VLSG) on the south side

of Red Indian Lake (Hinchey, 2008). Mineralized boulders found in thick glacial drift have created a

demand for a better understanding of the paleo ice-flow history to aid in the exploration, and possible dis-

covery, of new deposits. In response to increased mineral exploration activity within this area, a multi-

year till-geochemistry and regional surficial mapping program began in 2007. 

This report presents the geochemical results of till samples collected during the 2007 and 2008 field

seasons, and complements articles by Batterson and Taylor (2008) and Smith (2009). The use of till-geo-

chemical data, along with ice flow and the surficial-mapping program, was initiated to add to the geolog-

ical knowledge base for the area, to delineate the areas mineral potential, to provide support to the cur-

rent exploration efforts, and possibly to stimulate mineral exploration activity in more inaccessible parts

of the study area. The release of the geochemical data in open file reports (e.g., Batterson and Taylor,

2009; Liverman et al., 2000; McCuaig, 2005) has successfully aided in stimulating claims staking and

mineral exploration within these areas.

LOCATION, ACCESS AND PHYSIOGRAPHY

The study area lies in the interior of the Island of Newfoundland, and includes parts of NTS map areas

12A/6, 7, 9, 10, 11, 15 and 16 (Figure 1). It extends from the western boundary of NTS map area 12A/6,

southeast to Victoria Lake and extends west to Tally Pond. The northern to southern boundaries extend

from Millertown to Snowshoe Pond.

Located to the south of Buchans and Millertown, the field area may be accessed by Route 370 off the

Trans-Canada Highway or by the woods road that extends south of the Exploits River from Grand Falls-

Windsor. The western part of the field area may be accessed via a woods road off the Burgeo Highway

(Route 480). Being within 100 km of a recently active pulp and paper mill, the RILB has an extensive

road network and was an active logging area for the last 100 years. Remote parts of the study area were

accessed by helicopter. 

The RILB lies to the south of the Topsails Plateau and is part of the High Central Plateau as defined

by Twenhofel and MacClintock (1940). The RILB lowland stretches from the southern end of Red Indian

Lake to Notre Dame Bay and is drained by the Exploits River, the Lloyds and Victoria rivers and the many

streams that flow into Red Indian Lake. Larger lakes within the field area include Harbour Round Pond,

Sutherlands Pond, Bobbys Pond, Lake Ambrose and Rogerson Lake (Figure 1). The Red Indian, Victoria,

Star and Meelpaeg lakes are dammed for hydro-electrical power generation.

BEDROCK GEOLOGY

The Red Indian Lake area lies within the Dunnage Zone of the Newfoundland Appalachians (Figure

2). Sedimentary and volcanic rocks within this zone are the remnants of continental and intra-oceanic

areas, back-arcs and ophiolites. Geochronology data indicates these rocks were deposited within the

1



Iapetus Ocean during the Cambro-Ordovician (Evans and Kean, 2002; Hinchey, 2008). The Red Indian

Line, which lies along the south shore of Red Indian Lake, separates the rocks of the Red Indian Lake

Group and Buchans Group of the Notre Dame Subzone from the VLSG of the Exploits Subzone. These

subzones formed on the North American continent side and the Gondwanan side of Iapetus, respectively.

Most of the field area lies within VLSG and a detailed description of the geology of the area is given

in Evans and Kean (2002) and in Hinchey (2007, 2008). The following is a brief summary.

The VLSG is bounded by the Red Indian Lake fault system to the north and Noel Paul's Brook to the

south. The VLSG is subdivided into the Tulks Volcanic Belt (TVB), Long Lake Volcanics and Tally Pond

volcanics. Rocks within the VLSG represent four different tectonic settings: active-arc, arc-rift, back-arc

and mature-arc. The rocks found in the TVB include, light grey to white quartz ± feldspar porphyritic

pyroclastic rocks, felsic ash tuffs through to tuffs, and lapilli tuffs, breccias and local subvolcanic por-

phyries. Mafic volcanic rocks have also been identified and include tuffs, lapilli tuffs, breccias and local

2

Figure 1. Location of Red Indian Lake in Central Newfoundland. Map identifies the location of the 2007
(green polygon; Batterson and Taylor, 2008) and 2008 field areas (red polygon; Smith, 2009). Note: Tulks
River is also known as Tulks Brook.



pillow lavas. These felsic volcanic rocks host several significant volcanogenic massive sulphide (VMS)

deposits and showings. Mineral exploration of these rocks first started in 1905 with the discovery of the

Victoria mine, a high-grade chalcopyrite–pyrite deposit. Between the 1960s and 1980s, the Tulks Hill

deposit, Tulks Hill east prospect and Jacks Pond deposit, were discovered. In 2004, Messina Minerals dis-

covered the Boomerang VMS deposit, as well as the Domino and Hurricane deposits in 2006.

3

Figure 2. Bedrock geology of the Red Indian Lake study area taken from Colman-Sadd and Crisby-
Whittle (2005).



QUATERNARY GEOLOGY

OVERVIEW

The Quaternary geology of the Red Indian Lake area was first described by Coleman (1926), who

noted the presence of ‘boulder clay’ that contained many striated clasts, deposited by ice which advanced

from the northwest during the Wisconsinan glaciation. The first detailed report on determining the direc-

tion of glacier ice motion in central Newfoundland was completed by Murray (1955) who provided the

first report on the glacial history of the area; this was followed by the work of Grant (1975), Grant and

Tucker (1976), Vanderveer and Sparkes (1982), Sparkes (1985), Mihychuk (1985), Klassen (1994) and

Klassen and Murton (1996). Regional interpretations of the glacial and Quaternary history of central

Newfoundland are provided in Grant (1989), Klassen (1994) and Shaw et al. (2006).

The Island of Newfoundland was covered by ice during the late Wisconsinan glacial maximum, a

series of coalescent ice caps, known as the Newfoundland Ice Cap (Grant, 1989; Shaw et al., 2006). Ice

divides extended down the Long Range Mountains through central Newfoundland and eastward to the

Avalon Peninsula (Figure 3a). This configuration likely remained stable throughout much of the late

Wisconsinan (Shaw et al., 2006); the ice divides changed after 13 ka as deglaciation became land-based,

leading to the disintegration of the Newfoundland Ice Cap into a number of small isolated ice caps (Figure

3b), one of which lay over Red Indian Lake (Grant, 1974; Figure 4). The central region of Newfoundland

was likely the last place to become ice free, sometime after 10 ka (Shaw et al., 2006). The complex ice-

flow history recorded by many researchers in central Newfoundland (Vanderveer and Sparkes, 1982;

Sparkes, 1985; Klassen and Murton, 1996; Klassen, 1994) reflects the shifting divides and local varia-

tions during the collapse of the Newfoundland Ice Cap. Central Newfoundland has also been suggested

as one of the few places where a complete late Wisconsinan stratigraphy may exist (Klassen and Murton,

1996).

4

Figure 3. Pattern of glaciation on the Island of Newfoundland, after Shaw et al. (2006). A) Shows the
maximum ice extent of the Newfoundland Ice Cap. The maximum extent was likely not synchronous across
the region and thus no date is indicated. Note the ice divide extends down the Northern Peninsula and
east to the Avalon Peninsula. B) Shows the retreat of ice on to land and change in the location of ice
divides at 13 ka radiocarbon years (~14.8 ka calendar years).



5

Figure 4. Map of Newfoundland showing the approximate location of remnant ice caps as the
Newfoundland Ice Cap disintegrated (modified after Grant, 1974).



ICE-FLOW HISTORY

Despite being the subject of numerous studies (Coleman, 1926; Murray, 1955; Grant, 1975; Grant and

Tucker, 1976; Vanderveer and Sparkes, 1982; Sparkes, 1985; Klassen and Henderson, 1992; Klassen,

1994; Klassen and Murton, 1996; Batterson and Taylor, 2008) the ice-flow history and the chronology of

ice-flow events is complex and remains poorly understood.

Striation data from Batterson and Taylor (2008) and Smith (2009), plus earlier recorded data (Striation

Database, 2009) showed that ice flowed from the north-northeast (020º) to north-northwest (344º), pro-

ducing an almost complete radial pattern across the area (Figure 5). All striations identified were fresh

and unweathered, and are, therefore, tentatively interpreted as late Wisconsinan. Multidirectional indica-

tors were observed at numerous sites, with relative ages determined from crosscutting relationships and

lee-side preservation of older ice flows.

6

Figure 5. Map showing the ice-flow data collected within the Red Indian Lake basin. Green striations
represent data compiled by previous researchers (Striation Database, 2009), whereas black striations are
those collected by Smith (2009). Large arrows indicate the tentative ice-flow history for this area.



The ice-flow directions (Figure 5) identified are:

• A southeastward ice-flow direction that was found throughout the central part of the field area

between Red Indian Lake and Meelpaeg Lake.

• An east-northeast ice-flow direction that was found north of Noel Paul's Brook, in the central part

of the field area, and along the northern edge of the field area. 

• West-southwest and a north-northwest ice-flow direction were also common in the Red Indian

Lake area. The west-southwest flow was identified south of Harbour Round Pond and northeast

of Bobbys Pond, as well as at two localities south of Red Cross Lake. The north-northwest flow

was identified around Harbour Round Pond, northeast of Bobbys Pond and along the road at Lake

Douglas.

A tentative ice-flow chronology is constructed from all available data (Figure 5). The earliest ice flow

recorded is a south to southeast flow (Figure 5; Phase 1, red arrows). In the southwest of the field area,

the Phase 1 ice flow is predominantly southward and in the northeast part of the study area it is predom-

inantly southeastward. This was followed by the development of an interpreted ice divide between

Harbour Round Pond and Costigan Lake where ice flowed toward the northeast and southwest (Figure 5;

Phase 2, blue and yellow arrows, respectively).

DISCUSSION

In comparing the chronology presented here to that of Sparkes (1984, 1985), Vanderveer and Sparkes

(1982), Klassen and Henderson (1992), Klassen (1994), Taylor (1994), Klassen and Murton (1996) and

Batterson and Taylor (2008), there are a number of similarities, differences and ambiguities. All agree the

earliest flow was the south to southeastward flow. Results of data collected in 2008 concur with the pre-

vious interpretations, but indicate the southward flow appears to be slightly more south-southeast in the

eastern part of the field area. This corresponds to Event Ia of Klassen (1994) who suggested the flow was

derived from an ice centre on the Topsail Plateau. The succeeding northeast flow (blue arrows, Figure 5)

is consistent with Event IIa (Klassen, 1994). Sparkes (1985) also interprets a northeast flow, however he

found that there was a southwestward flow (yellow arrows, Figure 5) from an ice centre between Victoria

Lake and Lake Ambrose. Batterson and Taylor (2008) agree with the Sparkes (1985) ice-flow interpreta-

tion, but propose the ice divide was east of Costigan Lake. The current hypothesis supports the striation

evidence presented by Batterson and Taylor (2008) which indicates that the ice divide likely occupied the

area between Costigan Lake and Harbour Round Pond. However, more work is required to refine the

location of the divide and to determine if it extends across Red Indian Lake. If this proposed ice divide

extended to the north side of the lake, where there is some evidence for northeast−southwest flow, it may

account for the southwest dispersal pattern from Buchans, as described by James and Perkins (1981).

Klassen (1994) classified this southwest flow seen at Buchans under Event IIa and argued it was a local

reversal of the northeastward flow. Klassen's (1994) Event III is a younger southern flow that is distinct

from Event I, as determined by the crosscutting relationships. Although three sites identified in 2008

showed the same relationship, further field work will be required to document and confirm. Rare north-

northwest striations are also identified south of Red Indian Lake, and age relationship data suggest that

these are older than the northeast flow. It is not known how this north-northwest flow relates to the south-

ward flow. It appears that this north-northwest flow is older than Klassen's (1994) Event III, in which stri-

ations and landforms show a northern flow north of Buchans.
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Klassen's (1994) Event IV suggests there was northeast and southwest flow from a dispersal centre in

Red Indian Lake. Although southwest and northeast striations were identified in this study, it is unknown

if they represent Klassen's (1994) Event IV.

SURFICIAL GEOLOGY AND STRATIGRAPHY

Surficial deposits within the RILB have a variable thickness, exceeding 50 m in the Buchans area, but

are thin (less than 1 m) adjacent to rock exposures (Klassen and Murton, 1996). The surficial units include

till, glaciofluvial sand and gravel, glaciolacustrine silt and clay, and organics. The morphology of these

units varies considerably. Glacial deposits may be organized into drumlins, flutes and streamlined forms,

ribbed moraine, or occur as thin veneers over bedrock (Vanderveer and Sparkes, 1982; Sparkes, 1984,

1985; Mihychuk, 1985; Klassen, 1994; Klassen and Murton, 1996). A review of the stratigraphy of the

RILB is given in Smith (2009).

TILL

Till is generally thick (2−10 m) and is composed of locally derived diamicton that commonly forms

blankets and areas of hummocky and ridged terrain (Plates 1a, b). Thin till veneer deposits are less com-

mon and are associated with exposed outcrop (Plate 1c). The lack of natural sections, lead to a single iden-

tifiable stratigraphic unit of diamicton (Plate 1d). The texture and colour of the diamicton ranged consid-

erably throughout the field area and are likely the result of up-ice changes in bedrock geology. Textural

field observations suggest that the diamicton generally has a silty sand matrix, with some areas being

composed of either sandier material with little silt or sandy silt. The colour of the diamicton is variable,

ranging from reddish brown (Munsell colour 5YR5/4) along the south side of Red Indian Lake, to the

more common dark yellow-brown (10YR4/4) and light olive-brown (2.5Y4/4) seen throughout the rest

of the field area. 

Clast percentages have a wide range, but generally clast sizes average 2 to 3 cm, but surface boulders

are up to 3 m diameter. Generally, clasts reflect local geology, but peralkaline granites from the Topsails

Plateau were noted. Red siltstone and sandstone clasts, likely derived from Carboniferous bedrock

exposed on the north side of Red Indian Lake, are common on the south side of the lake. The abundance

of these clasts decreases with increased distances from the lake.

Detailed air-photograph interpretation has yet to be completed, but observations from the air and use

of the Shuttle Radar Topography Mission (SRTM) data were used to identify glacial landforms and sur-

face morphology. Most of the till unit is a thick blanket (Figure 6) and is characterized by smooth tex-

tures, whereas hummocky terrane, which commonly has a high boulder concentration on its surface, has

a more irregular surface on the SRTM data (Figure 6 and Plate 1a). A series of low-relief till ridges north

of Lake Ambrose, originally mapped by Sparkes (1985), is identified on the SRTM image. In addition,

ridged moraine was identified from the air on the west side of Rogerson Lake (Plate 1b), although they

are not clear on the SRTM data.
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ORGANICS

Organics are common within the field area, and are generally found in poorly drained areas, or in

depressions associated with hummocky or ribbed moraine (Plate 1b). Organic accumulations are com-

monly thin (<1 m), although thicker deposits occur locally.

9

Plate 1. Morphology and composition of till
deposits. A) Hummocky and boulder strewn ter-
rain located in the southern part of the field
area. B) Till ridges surrounded by organic
deposits on the west side of Rogerson Lake.
C) Bedrock exposed in the foreground of an area
of thin till veneer. D) Three-metre-section locat-
ed in the eastern part of the field area. Note
large striated clasts (2 m diameter) at top of
section. Till is sandy with some silt and is clast-
supported.



GLACIOFLUVIAL

Glaciofluvial deposits are found adjacent to the Exploits and Victoria rivers and near Harpoon Brook.

These deposits are typically interbedded, well-sorted, coarse-grained sand to granule gravel. Near

Harpoon Brook, 10 m of glaciofluvial sediment comprise a lower unit of trough crossbedded medium to

coarse sand and a upper unit of stratified coarse sand to granule−gravel interbedded with clast-supported

pebble beds that are 20 cm thick (Plate 2). Beds in both units appear to be dipping east, and are consis-

tent with flow parallel to the modern-day fluvial system. Although this deposit has not been studied,

observations of the exposure indicate a change in energy flow regimes between the lower and upper units.
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Figure 6. Location of glacial landforms as interpreted from the SRTM image (modified from an unpub-
lished map by D. Liverman, GSNL, 2009). Thick drift is characterized by smooth textures, as can be seen
in the area north of Lake Ambrose. Hummocky terrain is identified by an irregular stippled surface, found
northwest of Meelpaeg Lake (Box 1a refers to Plate 1a). Ridged moraine observed on the west side of
Rogerson Lake is not easily seen on the SRTM but is easily distinguishable from the surrounding organ-
ic deposits when viewed from the air (Box 1b refers to Plate 1b). Thin drift is represented in areas where
the underlying bedrock ridges show relief (Box 1c refers to Plate 1c).



GLACIOLACUSTRINE

Fine-grained glaciolacustrine sediment was noted in the Red Indian Lake area from a single hand-dug

pit and the geographical extent and thickness of this deposit is unknown. The site is 14 km south of Red

Indian Lake at an elevation of 336 m. The site is far-removed from Red Indian Lake and similarly, the

elevation indicates it was unlikely to have been deposited in glacial Lake Shanandithit, and thus the sed-

iments are interpreted to be the result of deposition within an ice-marginal pond.

Mihychuk (1985) noted raised beaches in the Victoria River area at an elevation of 212 m asl, or 60

m above current lake levels. These features were not obvious while conducting sampling and can be eas-

ily missed where the terrane is tree covered. An examination of the SRTM data at the southern end of Red

Indian Lake shows possible raised beaches (Figure 6), but further field work will be required to confirm. 

REGIONAL SURFICIAL SEDIMENT SAMPLING

SAMPLING AND SAMPLE PREPARATION METHODS

The surficial geology was used to guide the till-geochemistry sampling program. Glaciofluvial, flu-

vial, marine and aeolian sediments were not sampled. Till samples were collected from the C- and BC-

horizons of hand-dug pits and roadcuts. Depths in the hand-dug pits averaged 45 cm, whereas sampling

depths in roadcuts ranged from 40 to 100 cm. In rare instances, the lack of surface sediment necessitated

the sampling of bedrock detritus.
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Plate 2. Trough crossbed in the lower 2 m of a 10 m section on the west side
of Harpoon Brook. Material ranges from medium to coarse sand and an
upper unit of stratified coarse- to granule-gravel interbedded with thicker
clast-supported pebble beds.



The spacing between samples varied depending on the mode of transportation. Along woods roads a

sample was collected every 1 km2, and in more remote areas, where helicopter support was required, sam-

ples were collected every 4 km2. Every 20 samples, a duplicate sample was collected to check for field

reproducibility of elemental concentrations as part of the quality assurance – quality control process.

Data from 1146 samples are presented (Figure 7) excluding the 64 field duplicates. In the field, sam-

ples were collected and placed in 1 kg Kraft sample bags and sent to the Geological Survey laboratory in

St. John’s to be air-dried in ovens at 40°C and dry-sieved through 180 μm stainless-steel sieves. 

GEOCHEMICAL ANALYSIS

Analytical work was carried out at the Geological Survey’s Geochemical Laboratory, and additional

analyses were completed using a commercial laboratory. The appended data listings (Appendix A) con-

tain all the field and analytical data from the sediment survey. To distinguish the different analytical meth-

ods/laboratories, the trace-element variables are labelled with a combination of the element name, a

numeric code and the unit of measurement. 

A complete list of variables is given in Table 1, and a full listing of field and geochemical data is con-

tained in Appendix A.

ANALYTICAL METHODS

Inductively Coupled Plasma–Emission Spectrometry (ICP-ES)

For these analyses, the procedures outlined by Finch (1998) are followed. One gram of sample is

weighed into a 125 ml Teflon beaker, and 5 ml of concentrated hydrochloric acid, 15 ml of concentrated

hydrofluoric acid, and 5 ml of 1:1 perchloric acid is added to each sample. The samples are placed on a

hotplate at 200°C and evaporated to dryness, after which the beakers are half-filled with 10% hydrochlo-

ric acid and returned to the hotplate at 100°C. When the residue is completely dissolved the samples are

removed, cooled and transferred to 50 ml volumetric flasks. One ml of 50 g/l boric acid is added to each

sample to complex any residual hyrdoflouric acid. The samples are made to volume and analyzed by ICP-

ES (Licthe et al., 1987). For most elements dissolution is total; exceptions are Cr from chromite, Ba from

barite and Zr from zircon. Accuracy can be judged from the results for reference materials (Table 2).

Values for the following elements were determined: Aluminum, barium, beryllium, calcium, cerium,

cobalt, chromium, copper, dysprosium, iron, gallium, potassium, lanthanum, lithium, magnesium, man-

ganese, molybdenum, sodium, niobium, nickel, phosphorus, lead, scandium, strontium, titanium, vanadi-

um, yttrium, zinc and zirconium (Al2, Ba2, Be2, Ca2, Ce2, Co2, Cr2, Cu2, Dy2, Fe2, Ga2, K2, La2, Li2,

Mg2, Mn2, Mo2, Na2, Nb2, Ni2, P2, Pb2, Rb2, Sc2, Sr2, Ti2, V2, Y2, Zn2 and Zr2, respectively).

Instrumental Neutron Activation Analysis (INAA)

Samples collected in 2007 were analyzed by Activation Laboratories of Ancaster, Ontario, and those

collected in 2008 were analyzed at Becquerel Laboratories, Mississauga, Ontario. Both sets of data are

presented together, although it is noted that differences in analytical accuracy may be expected. On aver-
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Figure 7a.  Map showing locations of till samples.
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VARIABLE DESCRIPTION

Sample Unique sample ID. First

number represents year (e.g.,

6 = 2006)

NTS NTS sheet (1:50 000)

Easting UTM map coordinate NAD 27

Northing UTM map coordinate NAD 27

Zone UTM zone

Horizon Soil horizon samples

Depth Sample depth (cm)

Al2 pct Aluminum, %, by ICP

As1 ppm Arsenic, ppm, by INAA

As2 ppm Arsenic, ppm, by ICP

Au1 ppb Gold, ppb, by INAA

Ba1 ppm Barium, ppm, by INAA

Ba2 ppm Barium, ppm, by ICP 

Be2 ppm Beryllium, ppm, by ICP

Br1 ppm Bromine, ppm, by INAA

Ca2 pct Calcium, %, by ICP

Cd2 ppm Cadmium, ppm, by ICP

Ce1 ppm Cerium, ppm, by INAA

Ce2 ppm Cerium, ppm, by ICP

Co1 ppm Cobalt, ppm, by INAA

Co2 ppm Cobalt, ppm, by ICP

Cr1 ppm Chromium, ppm, by INAA

Cr2 ppm Chromium, ppm, by ICP

Cs1 ppm Cesium, ppm, by INAA

Cu2 ppm Copper, ppm, by ICP

Dy2 ppm Dysprosium, ppm, by ICP

Eu1 ppm Europium, ppm, by INAA

Fe1 pct Iron, %, by INAA

Fe2 pct Iron, %, by ICP

Hf1 ppm Hafnium, ppm, by INAA

K2 pct Potassium, %, by ICP

La1 ppm Lanthanum, ppm, by INAA

Note: ppm = parts per million; ppb = parts per billion; pct = %

VARIABLE DESCRIPTION

La2 ppm Lanthanum, ppm, by ICP

Li2 ppm Lithium, ppm, by ICP

Lu1 ppm Lutetium, ppm, by INAA

Mg2 pct Magnesium, %, by ICP

Mn2 ppm Manganese, ppm, by ICP

Mo1 ppm Molybdenum, ppm, by INAA

Mo2 ppm Molybdenum, ppm, by ICP

Na1 pct Sodium, %, by INAA

Na2 pct Sodium, %, by ICP

Nb2 ppm Niobium, ppm, by ICP

Nd1 ppm Neohymium, ppm, by INAA

Ni2 ppm Nickel, ppm, by ICP

P2 ppm Phosphorus, ppm, by ICP

Pb2 ppm Lead, ppm, by ICP

Rb1 ppm Rubidium, ppm, by INAA

Rb2 ppm Rubidium, ppm, by ICP

Sb1 ppm Antimony, ppm, by INAA

Sc1 ppm Scandium, ppm, by INAA

Sc2 ppm Scandium, ppm, by ICP

Se1 ppm Selenium, ppm, by INAA

Sm1 ppm Samarium, ppm, by INAA

Sr2 ppm Strontium, ppm, by ICP

Ta1 ppm Tantalum, ppm, by INAA

Tb1 ppm Terbium, ppm, by INAA

Th1 ppm Thorium, ppm, by INAA

Ti2 ppm Titanium, ppm, by ICP

U1 ppm Uranium, ppm, by INAA

V2 ppm Vanadium, ppm, by ICP

W1 ppm Tungsten, ppm, by INAA

Y2 ppm Yttrium, ppm, by ICP

Yb1 ppm Ytterbium, ppm, by INAA

Zn2 ppm Zinc, ppm, by ICP

Zr1 ppm Zirconium, ppm, by INAA

Zr2 ppm Zirconium, ppm, by ICP

Table 1. Variable list and description of data
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Table 2. Accuracy of till-geochemical data by ICP. Results of analyses of CANMET reference samples

TILL-1 to -4. Observed values (Obs) are compared against recommended values (Rec). Recommended

values are from Lynch (1996). Negative values indicate below detection limit

Till-1 n=16 Till-2 n=16 Till-3 n=16 Till-4 n=17

Obs Rec Obs Rec Obs Rec Obs Rec

Al2 % 6.2 7.3 7.3 8.5 5.8 6.5 6.7 7.6

As2 ppm 16.7 24.6 79.6 101.7

Ba2 ppm 705.1 702.0 535.4 540.0 491.6 489.0 390.8 396.0

Be2 ppm 1.2 2.4 3.1 4.0 1.1 2.0 2.8 3.7

Ca2 % 1.8 1.9 0.9 0.9 1.8 1.9 0.9 0.9

Cd2 ppm 0.0 0.1 -0.1 0.0

Ce2 ppm 66.3 71.0 91.1 98.0 40.2 42.0 68.6 78.0

Co2 ppm 20.7 18.0 18.1 15.0 15.3 15.0 12.4 8.0

Cr2 ppm 55.5 65.0 61.4 74.0 100.7 123.0 40.1 53.0

Cu2 ppm 47.9 47.0 165.4 150.0 22.3 22.0 268.9 237.0

Dy2 ppm 4.5 3.2 1.8 2.8

Fe2 % 4.8 4.8 3.9 3.8 2.8 2.8 4.0 4.0

K2 % 1.7 1.8 2.4 2.6 1.9 2.0 2.6 2.7

La2 ppm 25.7 28.0 38.0 44.0 19.4 21.0 33.6 41.0

Li2 ppm 15.0 15.0 44.3 47.0 21.1 21.0 27.9 30.0

Mg2 % 1.3 1.3 1.1 1.1 1.0 1.0 0.8 0.8

Mn2 ppm 1448.5 1420.0 789.1 780.0 518.1 520.0 511.5 490.0

Mo2 ppm -1.0 2.0 12.5 14.0 -1.0 16.9 14.2

Na2 % 2.0 2.0 1.6 1.6 1.9 2.0 1.8 1.8

Nb2 ppm 10.9 10.0 16.2 20.0 7.2 7.0 14.3 15.0

Ni2 ppm 26.4 24.0 32.9 32.0 38.3 39.0 18.7 17.0

P2 ppm 971.9 930.0 740.2 750.0 514.8 490.0 920.6 880.0

Pb2 ppm 21.5 22.0 29.5 31.0 25.4 26.0 50.9 50.0

Rb2 ppm 45.4 158.0 58.2 180.6

Sc2 ppm 14.9 13.0 13.0 12.0 11.0 10.0 11.7 10.0

Sr2 ppm 310.4 291.0 161.0 144.0 322.4 300.0 128.8 109.0

Ti2 ppm 4828.0 5990.0 4527.7 5300.0 2761.2 2910.0 4367.3 4840.0

V2 ppm 95.9 99.0 77.0 77.0 61.8 62.0 67.9 67.0

Y2 ppm 26.6 38.0 17.1 40.0 12.4 17.0 15.1 33.0

Zn2 ppm 89.7 98.0 117.3 130.0 54.1 56.0 66.9 70.0

Zr2 ppm 77.3 502.0 78.1 390.0 64.2 390.0 69.8 385.0



age, 24 g of sample was used for the analysis and the samples (with duplicates and control reference mate-

rials included incognito) were weighed and encapsulated in the Geochemical Laboratory of the

Department of Natural Resources in St. John’s. Samples were irradiated with flux wires and an internal

standard (1 for 11 samples) at a thermal neutron flux of 7 x 1011 n/cm2s. After 7 days (to allow Na24 to

decay), samples are counted on a high purity Ge detector that has a resolution of better than 1.7 KeV.

Using the flux wires, the decay-corrected activities are compared to a calibration developed from multi-

ple certified international reference materials. The standard present is only a check on accuracy of the

analysis and is not used for calibration purposes. Between 10 and 30 percent of the samples are checked

by re-measurement. Accuracy can be judged from the results for reference materials (Table 3).

Total contents of the following elements were determined quantitatively: arsenic, gold, barium,

bromine, cerium, cobalt, chromium, cesium, europium, iron, hafnium, lanthanum, lutetium, molybdenum,

sodium, rubidium, antimony, scandium, selenium, samarium, strontium, tantalum, terbium, thorium, ura-

nium, tungsten, ytterbium and zirconium. (As1, Au1, Ba1, Br1, Ce1, Co1, Cr1, Cs1, Eu1, Fe1, Hf1, La1,

Lu1, Mo1, Na1, Rb1, Sb1, Sc1, Se1, Sm1, Ta1, Tb1, Th1, U1, W1 Yb1 and Zr1 respectively).

QUALITY CONTROL

Data quality was monitored using laboratory duplicates (analytical precision only). These data are

verified at the laboratory and are not included in this report, but are available upon request (from the first

author). Accuracy estimates are provided by the results from standard reference materials analyzed with

them (Tables 2 and 3). These data show that for almost all elements, Zr2 being an exception, all data is

of high quality. 

Data from duplicate samples taken from the same site are presented in Table 4. The extent of correla-

tion (Pearson) of these data provided a measure of data reproducibility that can be used to estimate data

quality. Identical results of duplicate samples show a correlation coefficient of 1.000. For some elements,

the analysis of duplicates yields poor correlations, commonly because samples contain levels that are

close to the detection limit for that element. Most samples yielded results below detection limit for Au1,

Br1, Cs1, Mo1, Ni1, Se1, Ta1, Tb1, U1, W1 and Zr1, and for this reason it is difficult to evaluate data

quality for these elements.

It should be emphasized that for mineral exploration, the relative variation of an element is of primary

concern. Of the 44 elements determined, 12 were determined by both ICP-ES and INAA (As, Ba, Ce, Co,

Cr, Fe, La, Mo, Na, Rb, Sc, and Zr). To reduce the size of the data for presentation and statistical analy-

sis, for these 12, the data from the method with the best quality determined from comparison with labo-

ratory and field duplicates have been used (i.e., As1, Ba2, Ce2, Co2, Cr2, Fe2, La2, Mo2, Na2, Rb2, Sc2,

Zr2), although all are presented in the data listing (Appendix B). A summary of laboratory duplicate and

control data is included in this report, and detailed data are available, on request, from the first author.

STATISTICAL ANALYSIS – FREQUENCY DISTRIBUTIONS

The frequency distributions of the geochemical data were determined using the Jenks optimization

method, also known as the goodness of variance fit (Jenks, 1967) found within the ArcMap GIS applica-

tion. The method identifies natural breaks in the dataset, and has replaced the selection of breaks using

17
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cumulative frequency plots (cf., Batterson and Taylor, 2001). Comparison of the two method produced

similar subdivisions of the data. Breaks in slope of the curves were used to subdivide the element values

into 4-6 natural population groups. These groups are represented by symbols that increase in size with

increasing element levels in Figure 8 to Figure 55. Statistics (maximum, minimum, median, mean, stan-

dard deviation) were generated from the Excel software application, and are presented in Table 5. A cor-

relation matrix is shown in Table 6.

INTERPRETATION OF GEOCHEMICAL DATA

Dot plot maps of selected elements (As, Au, Cu, Ni, Pb, and Zn) are presented in Figures 8 to 13.

Other element plots are presented in Appendix B. Individuals and companies are encouraged to undertake

their own interpretation of the presented data, the following being a preliminary interpretation. Data on

mineral occurrences is found within the Geological Survey’s Mineral Occurrence Data System (MODS)

(http://gis.geosurv.gov.nl.ca/mods/mods.asp). It is also important to note that the bedrock geology map on
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Table 4. Correlation coefficients of field and laboratory duplicate samples. Values close to 1 indicate a

strong positive correlation. Decisions on which analytical approach is appropriate for those elements that

were analyzed by more than one method, were based on these correlations (elements bolded). Note: na

indicates correlation unavailable

Field Lab Field Lab Field Lab

Al2 0.891 0.998 Fe2 0.856 0.995 Rb2 0.948 0.986

As1 0.858 0.994 Hf1 0.918 0.958 Sb1 0.928 0.936

As2 0.862 0.998 K2 0.914 0.998 Sc1 0.840 0.957

Au1 0.543 0.105 La1 0.948 0.989 Sc2 0.854 0.982

Ba1 0.570 0.563 La2 0.927 0.979 Se1 0.781 na

Ba2 0.896 0.999 Li2 0.936 0.996 Sm1 0.925 0.989

Be2 0.968 0.997 LOI 0.759 0.999 Sr2 0.966 0.998

Br1 0.849 0.996 Lu1 0.924 0.895 Ta1 0.532 0.959

Ca2 0.922 0.931 Mg2 0.932 0.990 Tb1 0.649 0.640

Cd2 0.743 0.892 Mn2 0.651 0.998 Th1 0.957 0.979

Ce1 0.866 0.972 Mo1 0.445 0.705 Ti2 0.951 0.989

Ce2 0.829 0.990 Mo2 0.854 0.987 U1 0.677 0.782

Co1 0.717 0.978 Na1 0.931 0.953 V2 0.881 0.979

Co2 0.752 0.992 Na2 0.941 0.995 W1 0.951 0.634

Cr1 0.996 0.979 Nb2 0.954 0.979 Y2 0.918 0.969

Cr2 0.998 0.996 Nd1 0.830 0.767 Yb1 0.883 0.850

Cs1 0.899 0.881 Ni2 0.973 0.993 Zn1 na 0.572

Cu2 0.780 0.995 P2 0.901 0.999 Zn2 0.828 0.997

Dy2 0.889 0.964 Pb2 0.724 0.986 Zr1 0.794 0.787

Eu1 0.620 0.709 Rb1 0.631 0.794 Zr2 0.922 0.977

Fe1 0.841 0.981
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Table 5. Units, detection limits, ranges, medians and standard deviations of geochemical data. Values

below detection are coded as half of the detection limit value

n=1146 Detection limit Maximum Minimum Mean Median Standard Deviation

Al2 % 0.01 11.92 2.13 5.56 5.52 0.76

As1 ppm 0.5 9750.00 0.25 42.43 24.95 289.66

As2 ppm 2 10277.95 1.00 39.87 22.23 304.81

Au1 ppb 1 785.00 0.50 7.33 3.00 30.14

Ba1 ppm 50 1590.00 25.00 304.63 300.00 133.26

Ba2 ppm 50 1791.08 23.47 307.94 297.35 106.39

Be2 ppm 0.2 6.52 0.05 0.87 0.73 0.53

Br1 ppm 0.5 167.00 0.25 15.58 9.30 18.75

Ca1 ppm 1 6.00 0.50 0.96 0.50 0.95

Ca2 % 0.01 5.61 0.01 0.91 0.80 0.52

Cd2 ppm 0.1 40.77 0.05 0.23 0.15 1.22

Ce1 ppm 3 214.00 5.00 50.94 47.00 19.86

Ce2 ppm 1 229.61 0.50 41.43 38.58 16.81

Co1 ppm 1 204.00 0.50 15.61 14.00 10.70

Co2 ppm 2 136.81 2.28 18.59 16.78 9.12

Cr1 ppm 5 5550.00 2.50 66.17 54.00 168.57

Cr2 ppm 2 1033.07 2.82 48.63 41.06 51.62

Cs1 ppm 0.5 8.20 0.25 1.50 1.20 1.17

Cu2 ppm 1 418.54 0.50 43.62 38.19 32.31

Dy2 ppm 0.2 11.84 0.05 2.59 2.39 1.22

Eu1 ppm 0.2 3.60 0.10 1.02 1.00 0.37

Fe1 % 0.01 15.00 0.60 4.06 3.90 1.41

Fe2 % 0.01 16.19 0.55 4.06 3.94 1.42

Hf1 ppm 1 21.00 0.50 5.63 5.00 2.60

Ir1 ppb 5 18.00 2.50 2.63 2.50 1.13

K2 % 0.01 3.67 0.04 0.91 0.85 0.37

La1 ppm 0.5 82.00 0.25 21.36 19.85 8.12

La2 ppm 1 62.72 0.50 16.27 15.47 5.68

Li2 ppm 0.2 74.11 0.85 14.16 12.82 7.31

LOI % 0.5 44.93 0.83 5.66 3.99 4.73

Lu1 ppm 0.05 1.50 0.07 0.45 0.43 0.15

Mg2 % 0.01 10.98 0.13 0.92 0.84 0.51

Mn2 ppm 2 5960.49 55.78 1002.43 855.88 624.30

Mo1 ppm 1 59.00 0.50 1.36 0.50 2.76

Mo2 ppm 1 19.04 0.50 1.01 0.50 1.57

Na1 % 0.01 3.80 0.48 1.88 1.80 0.46

Na2 % 0.01 3.85 0.24 1.85 1.78 0.51

Nb2 ppm 2 65.67 1.66 8.38 7.58 3.46

Nd1 ppm 5 75.00 2.50 16.24 13.00 13.58



which the data is plotted on, is a generalized compilation which can be found on Geological Survey’s

Geoscience Atlas (Colman-Sadd and Crisby-Whittle, 2005; http://gis.geosurv.gov.nl.ca/). For more

detailed bedrock geological information and discussion of mineral deposits refer to Hinchey (2007,

2008).

ARSENIC (As)

Most of the arsenic values identified in till samples are typically below 81 ppm (Figure 8). However,

nine values ranged from 220 to 414 ppm, and one anomalous value exceeded 10 000 ppm. These values

have a non-clustered spatial distribution throughout the study area. The high arsenic values are identified

in till overlying the Annieopsquotch Complex, Valentine Lake Quartz Monzonite and the VLSG, includ-

ing Tulks Hill Volcanics (part of the Tulks Volcanics Belt (TVB)), Point of the Woods and Harbour Round
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Table 5. Continued

n=1146 Detection limit Maximum Minimum Mean Median Standard Deviation

Ni1 ppm 20 250.00 10.00 18.44 10.00 35.68

Ni2 ppm 1 1432.00 0.50 23.62 19.89 44.36

P2 ppm 5 8807.23 63.78 524.92 473.52 372.53

Pb2 ppm 1 1478.68 0.50 18.93 15.11 45.80

Rb1 ppm 5 190.00 2.50 32.82 31.50 26.36

Rb2 ppm 2 221.82 1.00 38.77 33.05 22.41

Sb1 ppm 0.1 15.30 0.05 1.51 1.30 1.10

Sc1 ppm 0.1 71.30 3.00 17.43 17.20 4.64

Sc2 ppm 1 86.63 2.69 18.56 18.39 5.38

Se1 ppm 1 8.00 0.50 0.51 0.50 0.26

Sm1 ppm 0.1 19.60 0.90 4.46 4.30 1.60

Sn1 ppm 0.02 0.18 0.01 0.01 0.01 0.01

Sr1 % 0.06 0.16 0.03 0.03 0.03 0.01

Sr2 ppm 2 768.50 25.05 114.41 110.17 39.46

Ta1 ppm 0.2 6.20 0.10 0.60 0.60 0.53

Tb1 ppm 0.5 3.30 0.25 0.73 0.80 0.37

Th1 ppm 0.2 31.90 0.10 6.45 5.55 3.08

Ti2 ppm 5 14869.53 466.84 4156.08 3787.44 1589.97

U1 ppm 0.1 17.40 0.10 2.28 2.10 1.37

V2 ppm 1 785.55 0.50 121.62 118.33 46.92

W1 ppm 1 18.00 0.50 1.02 0.50 1.10

Y2 ppm 2 61.11 2.73 15.72 14.71 5.84

Yb1 ppm 0.2 11.00 1.00 3.23 3.10 0.91

Zn1 ppm 5 1160.00 2.50 54.75 2.50 90.53

Zn2 ppm 2 1409.62 8.64 77.90 70.32 58.60

Zr1 ppm 50 1000.00 25.00 142.36 50.00 135.43

Zr2 ppm 2 160.43 15.19 56.76 55.45 12.73
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belts. Arsenic has been considered a pathfinder for gold in some cases (e.g., Lett et al., 1999), although

not in others (e.g., Campbell and Schreiner, 1989). With the exception of sample 085146 (Site 158) which

records both high arsenic (10 278 ppm) and high gold (163 ppb) values, the spatial distribution of gold is

not consistent with that of arsenic, and as a result, arsenic may not be a useful pathfinder in this area. This

is also supported by the low degree of correlation (0.17) between arsenic and gold.

There are no known mineral occurrences of arsenic within the field area. Arsenic has a high degree

of correlation with lead (0.95) and cadmium (0.98) and a moderate correlation with zinc (0.25) copper

(0.27) and cobalt (0.21; Table 6). Field and laboratory duplicates (Table 4) showed a high degree of cor-

relation, and the data is thus considered accurate and precise.

Arsenic is also a factor in human health. The Canadian soil quality guidelines indicate values below

12 ppm are acceptable for residential use. About 74% of data points are above this value, however, the

area surrounding Millertown, the only community within the study area, typically has low to slightly ele-

vated (6−13 ppm) levels of arsenic.

GOLD (Au)

There are a number of gold showings found throughout the area; however most are located southwest

of Harbour Round Pond. These showings are associated with the Tulks Hill Volcanics of the VLSG,

Valentine Lake Quartz Monzonite Formation and the Rogerson Lake Conglomerate.

The distribution of gold within the till samples (Figure 9) appears to correspond to the pattern of

known gold mineral occurrences, with a higher concentration of elevated gold values found southwest of

Costigan Lake. Caution must be exercised when interpreting anomalies, due to the ‘nugget effect’. It is

recognized that heavy mineral separations from an initially larger sample size (>4 kg) would likely yield

more reproducible gold geochemistry data (e.g., Gleeson et al., 1989).

The highest values are found south of Valentine Lake (79 ppb), along the shore of Victoria Lake (62,

67, 84, 109 and 549 ppb) and south of Lloyds Lake (785 ppb). The cluster of Au values identified along

the eastern shores of Victoria Lake (62, 67, 84, 109 ppb) overlie the Point of the Woods Belt of the VLSG

and are not associated with any known Au mineral occurrences. The 549 ppb Au value, identified at

Victoria Lake, overlies the Tulks Hill Volcanics and is located near the Sansu and Big Arm Au mineral

occurrences (http://gis.geosurv.gov.nl.ca/mods/mods.asp). The highest value, located south of Lloyds

Lake, overlies bedrock of the Annieopsquotch Igneous Complex and is not associated with any known

mineral occurrence.

Gold is poorly correlated with all other elements analyzed (Table 6). Field duplicates showed a mod-

erate degree of correlation (0.543; Table 4), whereas laboratory duplicates showed a low degree of corre-

lation (0.105; Table 4).

COPPER (Cu)

Copper showings are found throughout the study area and are typically associated with the felsic vol-

canic rocks of the Tulks Hill Volcanics (Figure 10). There is a high spatial distribution of copper within

25
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the field area. Only 2% of the data falls below the detection limit, while 40% falls above the mean value

of 43.6 ppm. Elevated levels of copper in till (>28 ppm) are typically associated with any of the rock types

south of Red Indian Lake with the exception of the Snowshoe Pond Granite, Wilding Lake Granite and

the Spruce Brook Formation, which exhibit copper levels of less then 28 ppm.

Copper is moderately to well correlated with yttrium (0.26), arsenic (0.27), europium (0.28), chromi-

um (0.30), molybdenum (0.31), phosphorus (0.31), lead (0.33), vanadium (0.34), dysprosium (0.34),

scandium (0.41), magnesium (0.45), zinc (0.47), manganese (0.49), nickel (0.49), iron (0.58) and cobalt

(0.69; Table 6). Field and laboratory duplicates (Table 4) showed a high degree of correlation, and the

data is thus considered accurate and precise. 

NICKEL (Ni)

The only nickel showing identified is located at the southwest end of Red Cross Lake (Figure 11).

Approximately 7% of the data have values above 39 ppm, and has a non-clustered spatial distribution.

These values are from tills overlying the felsic volcanic rocks of the Tulks Hill Volcanics, Harpoon Brook,

Point of the Woods and Harbour Round belts and the Annieopsquotch Complex. Six of the highest val-

ues (119−198 ppm) are located in the Lloyds River Valley and are associated with bedrock comprising

the Annieopsquotch Complex and Harbour Round Belt. The highest nickel value (1432 ppm) is found east

of Victoria Lake within the Snowshoe Pond Granite. No nickel occurrences have been identified in these

areas.

Nickel correlates well with copper (0.49), cobalt (0.55), chromium (0.74), and manganese (0.74;

Table 6). Field and laboratory duplicates (Table 4) show a high degree of correlation, and the data is thus

considered accurate and precise.

LEAD (Pb)

The only lead showing identified is located north of Costigan Lake. Approximately 4% of the data

have values above 37 ppm and overlie the felsic to mafic volcanics and sedimentary rocks of the Tulks

Hill Volcanics, Point of the Woods and Harbour Round belts (Figure 12); the distribution of the highest

lead values are non-clustered. The highest value (1479 ppm; sample 085146) is located at the southwest

end of Lake Douglas and is associated with the Point of the Woods Belt. This sample contains elevated

arsenic and gold, as discussed above. No mineral occurrences have been identified in this area.

Lead has a moderate to high correlation with copper (0.33), zinc (0.37), arsenic (0.95) and calcium

(0.95; Table 6). Field and laboratory duplicates (Table 4) show a high degree of correlation, and the data

is thus considered accurate and precise.

ZINC (Zn)

There are numerous zinc showings and these are most commonly associated with the felsic volcanic

tuffs of the Tulks Hill Volcanics. All of the samples collected have values above the detection limit (2

ppm) for zinc. Clusters of moderately high values are found east of Lloyds Lake (up to 1410 ppm), south

of Harbour Round Pond (up to 426 ppm), between Quinn Lake and Barren Lake, east and northeast of

28
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Bobby’s Pond (up to 374 ppm). Another high zinc value (642 ppm) is located at the east end of Long Lake

(Figure 13). These are all located close to known zinc occurrences. A zinc value of 492 ppm is located to

the southeast of Lake Douglas overlying bedrock of the Point of the Woods Belt. This location has no

known associated zinc occurrence. 

Zinc correlates moderately to well with barium (0.22), dysprosium (0.22), vanadium (0.23), arsenic

(0.25), europium (0.25), phosphorus, (0.26), manganese (0.30), scandium (0.31), calcium (0.34), lead

(0.37), iron (0.39) and copper (0.470) (Table 6). Field and laboratory duplicates (Table 4) show a high

degree of correlation, and the data is thus considered accurate and precise.

SUMMARY

The area south of Red Indian Lake has been the focus of recent mineral exploration, in particular for

volcanic massive sulphides. Cu–Pb–Zn mineralisation has been associated with the felsic volcanic rocks

of the VLSG including the Tulks Hill Volcanics, Point of the Woods and the Harbour Round belts. It is,

therefore, not surprising that the overlying tills contain high values of Au, As, Cu, Pb and Zn.

The spatial distribution of the till geochemistry data for gold, arsenic and base metals show no obvi-

ous dispersal train associated with the known ice-flow history. The lack of well-defined dispersal trains

is likely due to the similarity of bedrock throughout the field area (e.g., VLSG rocks, containing VMS)

and the complex ice-flow history which indicates that at least 3 separate ice flows have covered the area.

These shifts would likely redistribute sediment and cause the disruption of any previously well-defined

dispersal trains.

Highlights from the till geochemistry analyses indicate:

• Gold enrichment in the southwest part of the study area south of Lloyds Lake, and the eastern

shore of Victoria Lake. The high value near Lloyds Lake overlies bedrock of the Annieopsquotch

Complex and is not associated with any known mineral occurrences. The cluster of values identi-

fied on the eastern shore of Victoria Lake overlie the Point of the Woods Belt of the VLSG and

are not associated with any known mineral occurrences.

• An anomalous sample (085146) south of Lake Douglas reports high values in As, Au, Cu, Pb and

Zn. The sample location is underlain by the Point of the Woods Belt and the area does not contain

any known mineral occurrences.

• There are a cluster of high nickel values identified in the Lloyds River Valley associated with the

Annieopsquotch Complex. There are no known nickel occurrences identified within this area.
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Red Indian Lake Till-Geochemistry Data
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Appendix B – Plots of Elements not included in Text
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