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ABSTRACT

This report provides the results of a till-geochemistry survey on the
Cape St. Mary's Peninsula. Geochemical data of 53 elements from 469 BC-
or C-horizon till samples are presented and include analyses by ICP-ES for
aluminum, arsenic, barium, beryllium, cadmium, calcium, cerium, chromi-
um, cobalt, copper, dysprosium, iron, lanthanum, lead, lithium, magne-
sium, manganese, molybdenum, nickel, niobium, phosphorus, potassium,
scandium, sodium, strontium, titanium, vanadium, yttrium, zinc and zirco-
nium; by INAA for antimony, arsenic, barium, bromine, calcium, cerium,
cesium, chromium, cobalt, europium, gold, iron, hafnium, iridium, lan-
thanum, lutetium, mercury, molybdenum, nickel, neodymium, rubidium,
scandium, samarium, selenium, silver, sodium, strontium, tantalum, tin,
terbium, thorium, tungsten, uranium, ytterbium, zinc and zirconium. A
complete data listing, field duplicates plots, and individual element maps
on a bedrock geology base map are also provided.

The till geochemistry of samples collected over the Cape St. Mary's
Peninsula highlights the distinct differences in bedrock geology across the
area. Tills overlying rocks of the Cambrian Harcourt and Adeyton groups
and associated Silurian sills are relatively enriched in arsenic, cobalt, cop-
per, iron, lithium, molybdenum, magnesium, nickel, rubidium, thorium, and
zinc compared to the remainder of the peninsula. Few other clusters of ele-
vated elemental values were noted, although the niobium-tantalum con-
centrations in the northeast corner of the study area over parts of areas
mapped as Hadrynian Conception and St. John's group rocks are worthy
of further examination. The till geochemistry of collected samples indicates
that regional and local ice flow had limited influence on dispersal patterns.
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INTRODUCTION

This report describes the till geochemistry of the Cape St. Mary’s Peninsula, and supplements the
report of Batterson and Taylor (2008). It is the most recent addition to open-file releases as part of the
eastern Newfoundland regional mapping and till-geochemistry project that started on the Bonavista
Peninsula (Batterson and Taylor, 2001a, b) and continued onto the western Avalon Peninsula and Isthmus
(Batterson and Taylor, 2003a, b), and central Avalon—Bay de Verde peninsulas (Batterson and Taylor,
2004a, b). Similar projects have been completed in the Grand Falls-Mount Peyton (Batterson et al.,
1998), Hodges Hill (Liverman et al., 2000), Roberts Arm (Liverman et al., 1996), and southern and cen-
tral Labrador (McCuaig, 2002, 2005) areas. Open-file releases of till geochemistry from these projects
have been successful in generating exploration activity, with over 5000 claims staked directly following
the release of the data.

These projects combine surficial mapping (a combination of air-photo analysis and field verification),
palaeo ice-flow mapping and sampling of till to be analyzed for geochemistry. The latter two components
are complete for this project, although further surficial geology mapping is required.

STUDY AREA

Sampling on the Avalon Peninsula continued in 2007 (NTS map areas 1K/13, 1L/16, 1M/1, 1N/3,
IN/4; Figure 1) to the south of areas sampled in 2002 (Batterson and Taylor, 2003a, b). A total of 490
samples (duplicates included) were collected on the Cape St. Mary’s Peninsula (defined as the area south
of the Colinet to Placentia road) by a combination of road traverses and helicopter-supported sampling.

60° 58° 56° 54° 50° LOCATION AND ACCESS

T = P 7 \ T

1 Labrador
/1‘2)?//12 The central part of the Cape St. Mary’s

// ﬁm- NEWFOUNDLAND
s510f 3™ o s o0 s sq0 Peninsula is a broad plateau reaching elevations
e of about 275 m asl. The area has a thin sediment
cover, extensive areas of thin (<1 m) bog and few
bedrock outcrops. There are few large ponds on
the peninsula, Great Gull Pond and Skin Cabin
Pond being the largest, but there are numerous
small ponds dotted throughout the area. Coastal
areas show considerable contrast between the
western and eastern side, partly a reflection of
their exposure to the ocean. The Placentia Bay
side of the peninsula is characterized by steep
bedrock coastal cliffs and deeply incised valleys
hosting Little Barachois River and Cuslett Brook,
and un-named rivers flowing into Patrick’s Cove,
Gooseberry Cove, Ship Cove, and Great
Barasway. In contrast, the St. Mary’s Bay side of
Figure 1. Index map showing location of study the peninsula generally has gentler gradients, and
area. normally graded river valleys.




Access to the margins of the study area is good along a paved road that roughly follows the coast,
with side roads to the community of Point Lance and Cape St. Mary’s Ecological Reserve. Access into
the interior of the peninsula is generally poor, and restricted to ATV trails, most of which are not provin-
cially approved.

BEDROCK GEOLOGY

The study area lies entirely within the Avalon (tectonostratigraphic) Zone. The bedrock consists of
late Precambrian volcanic and sedimentary rocks overlain by Paleozoic shallow-marine and terrestrial
sedimentary and minor volcanic rocks (O’Brien et al., 1983; King, 1988; O’Brien and King, 2002;
Fletcher, 2006; Figure 2). Rocks are folded into several anticlines—synclines, including the Cape St.
Mary’s anticline, which extends along the west side of the peninsula, and the Branch anticline along the
east side, separated by the Point Lance syncline (King, 1988).

The oldest rocks in the area are sedimentary and volcanic rocks of the Hadrynian Conception Group
(Drook Formation and Mistaken Point Formation), which outcrop in the eastern part of the study area.
These are overlain by sediments of the St. John’s Group (Fermeuse Formation), and sediments and asso-
ciated volcanic rocks of the Signal Hill Group (Gibbett Hill Formation). These rocks are roughly equiv-
alent in age to rocks of the Musgravetown Group, which underlie most of the Cape St. Mary’s Peninsula.
The base of the Musgravetown Group are felsic to mafic volcanic flows and associated clastic sedimen-
tary rocks of the Bull Arm Formation. These are overlain by sandstone, siltstone, conglomerate and shale
of the Maturin Ponds, Heart’s Content, Heart’s Desire, Trinny Cove and Crown Hill formations. Exposed
along the Placentia Bay and St. Mary’s Bay coast and in the southern part of the Placentia sub-peninsu-
la, the Musgravetown Group rocks are unconformably overlain by orthoquartzite of the Early Cambrian
Random Formation, which, in turn, is unconformably overlain by the Early Cambrian Adeyton Group.
This group consists of mostly shale and slate, and limestone of the Smith Point Formation (not seen on
Figure 2). The Adeyton Group is overlain by Upper Cambrian Harcourt Group shale and minor siltstone.
The Harcourt Group is intruded by Silurian gabbro, diabase and diorite that are well exposed in the south-
ern part of the peninsula.

The Cape St. Mary’s Peninsula contains numerous mineral showings, mostly around the coast of
Placentia and St. Mary's bays. There are relatively few showings in the interior of the peninsula in simi-
lar rock types to those exposed along the coast, perhaps being an indication of the lack of mineral explo-
ration in this area. Barium showings are found at Cross Point (near St. Bride’s), North Branch Head and
Branch, all within rocks of the Adeyton Group; and at Cuslett Cove and Cape St. Mary’s within the
Musgravetown Group. Rocks of the Musgravetown Group also host several base-metal showings. Copper
and lead were found along the river that flows into Point Verde within rocks of the Bull Arm Formation,
and a lead showing was identified at Black Point within the Big Head Formation. A short-lived copper
mine existed at Stoney House on Placentia Bay within the Hearts Desire Formation (King, 1988). The

mine operated in 1860 and only managed to produce 25 tons of ore before the adit was abandoned
(Martin, 1983).

REGIONAL TILL-GEOCHEMISTRY PROGRAM

Sediment sampling was on a rough grid of 1 sample per 1 km* where access was good and a spacing
of 1 sample per 4 km* where helicopter support was required (Figure 2). Sampling in parts of the Cape



91.EG

(8861 ‘Buty 1a1fp) dpus (501005 Y204paq [PUOLF2L D U0 UIDHEAO DNSULUEG-GNS S, LD 1§ 2dDD) Y1 U0 SUOHP20] 2)dung T JANTL

LY.9Y

VARYAS
L1.€S

suoieoo] sjdwes

920€/a14N 914 uado

[TTrTr1rrrr|

1%

\\

0E9% LEOY Z€9

6297
° ® ° ° .

v GLSY VISV giqv zigy VLSV
. * 095t ® -0 »
6557 L9GY 295V ¢oly, YIS

R . LySy
VSSY egey’ 2SS 065r° Gpoy  8YGY Hpof

L
o |Gy CYSY

(J
165E2-8ESY 6eSH opgH evsy

AR 4]

9.9

9l.Lv

8l.¥S



Legend (for Figure 2)

DEVONIAN/SILURIAN

Diabase and diorite dykes containing euhedral
plagioclase phenocrysts

- Diabase, diorite and gabbro sills

MIDDLE CAMBRIAN TO LOWER ORDOVICIAN
HARCOURT GROUP

Grey, green to black, silty, micaceous shale, slate and
siltstone; limestone concretions

ADEYTON GROUP

Red, pink and green shale or slate and thin limestone
beds; basal conglomerate where formation rests
directly on Precambrian rocks

Random Formation: white orthoquartzite interbedded
with green, grey and red arkose and siltstone; local
basal conglomerate

HADRYNIAN
MUSGRAVETOWN GROUP (not listed in stratigraphic order)
Crown Hill Formation: red pebble conglomerate and

sandstone; locally, red siltstone at base; minor green
conglomerate

i N

Heart’s Desire Formation: olive-green sandstone

Heart's Content Formation: grey to black shale
containing wispy sandstone laminae

Bellevue Beach Member: grey pebble conglomerate

Maturin Ponds Formation: red sandstone and
mudstone exhibiting distinctive wavy bedding; minor
conglomerate

Big Head Formation: wavy bedded, grey to green
tuffaceous siltstone and arkose

BULL ARM FORMATION
Felsic flows and tuffs, and clastic sedimentary rocks

Mafic flows; includes minor felsic flows and clastic
sedimentary rocks

Predominantly crystal and lithic tuffs, commonly
reworked

Mafic to felsic variegated flows, and pyroclastic and
clastic sedimentary rocks

NEE O HEEE L

SIGNAL HILL GROUP

Gibbit Hill Formation: Thickly bedded, light-grey
sandstone; locally thinly bedded, greenish-grey to red
sandstone, siltstone, tuff and conglomerate

HADRYNIAN

ST. JOHN’S GROUP

Renews Head Formation: Thin, lenticular bedded,
dark-grey sandstone and minor shale

Fermeuse Formation: Grey to black shale containing
thin lenses of buff-weathering sandstone and siltstone;
mainly light-grey, thinly bedded, contorted shale and
sandstone near base

Trepassey Formation: medium to thinly bedded, graded,
grey sandstone and shale; minor tuffaceous rocks

CONCEPTION GROUP

Mistaken Point Formation (Upper part): red and green
tuffaceous siltstone and sandstone (Lower part):
medium bedded, grey to pink sandstone and green to
purple and red shale; minor thin tuff horizons;
fossiliferous near top

Briscal Formation: Thickly bedded, coarse grained,
grey sandstone, olive to grey argillite, red arkosic
sandstone; local units of thinly bedded grey siltstone
and shale

DROOK FORMATION (not listed in stratigraphic order)

Green siliceous siltstone and sandstone; silicified tuff

Peter’s River Member: grey, coarse grained sandstone

Cape English Member: grey to pale-red, thickly bedded
sandstone

Broad Cove River Member: thickly bedded chert and
sandstone

Gaskiers Formation: Grey mixtite (tillite); red mixtite
overlain by red mudstone at top

Mall Bay Formation: Green siliceous siltstone, argillite
and tuff; thickly bedded quartzose sandstone

HARBOUR MAIN GROUP (not listed in stratigraphic order)

Red sandstone, conglomerate, slate; green tuffaceous
siltstone and sandstone; includes minor felsic and
mafic volcanic rocks

Pink to grey felsic tuff and agglomerate; pink to red
rhyolite and welded tuff; includes minor mafic volcanic
and clastic sedimentary rocks

Green to purple basaltic flows and pyroclastic rocks;
includes minor felsic volcanic rocks, clastic sedimentary
rocks and gabbro

e

St. Mary’s Peninsula, particularly the southern portion, was hampered by thick bog cover. Samples were
usually taken of the BC- or C-soil horizon, at a depth of about 0.5 m from hand-dug test pits or 0.5 to 1.0
m in roadcuts, quarries, and natural exposures along coasts or rivers. Sediment matrix samples (~1 kg)
were collected in kraft-paper bags and submitted to the Geological Survey laboratory for geochemical
analysis, including a suite of elements determined from AA and ICP techniques. Samples will be sent for
external analysis for other elements, including gold, by INAA techniques. A total of 490 samples (includ-
ing duplicates) were collected during this initial phase using a combination of road (truck and ATV) and
helicopter-supported sampling. Results from this analyses will be released when they become available.
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QUATERNARY HISTORY OVERVIEW

Much of the early work on the glaciation of the Avalon Peninsula suggested that the area was covered
by eastward-flowing ice from the main part of the Island (Murray, 1883; Coleman, 1926; MacClintock
and Twenhofel, 1940). However, the erosional evidence, mainly derived from striations (Taylor, 2001),
suggests that the Avalon Peninsula maintained an independent ice cap during the late Wisconsinan
(Chamberlin, 1895; Vhay, 1937; Summers, 1949; Jenness, 1963; Henderson, 1972; Catto, 1998). The
main ice dome was likely at the head of St. Mary’s Bay (Henderson, 1972; Catto, 1998), with ice flow-
ing radially into Placentia Bay in the west, southward down St. Mary’s Bay, eastward across the
Trepassey sub-peninsula, and northward over the low cols into the Trinity and Conception bays’ water-
sheds (Catto, 1998). Rogen moraines found north of St. Mary’s Bay formed during this northward ice
flow (Marich et al., 2005). The radial flow from St. Mary’s Bay had little effect on outlying peninsulas,
which likely maintained their own ice caps (Summers, 1949; Catto, 1998). This is supported by striations
and the provenance of clasts in till (Catto, 1998).

Ice flow on the Cape St. Mary’s Peninsula was described by Catto (1998) based on the orientation of
striations and streamlined glacial landforms. Catto (1998) suggested that the area maintained an ice cen-
tre in the northern part of the peninsula, which he termed the ‘Castle Ridge’ ice centre (Figure 3). Ice flow
was radial from this centre, being drawn into Placentia and St. Mary’s bays. On the northeastern side of
the peninsula southward ice flow was recorded from the ‘White Hearts Pond’ ice centre (Figure 3).
During the late Wisconsinan maximum, the St. Mary’s Bay ice centre developed west of Great Colinet
Island in central St. Mary’s Bay. Ice flow was radial from this centre, directed northwestward in the north-
ern part of the Cape St. Mary’s Peninsula and southwestward in the southern part. During deglaciation,
the collapse of the St. Mary’s Bay ice centre led to the development of a series of smaller remnant ice
centres, and large areas of stagnant ice. On the Cape St. Mary’s Peninsula, small ice centres existed near
Branch in the south from which eastward ice flow was recorded (Catto, 1998), and at Little Salmonier
River in the north, where southward flow was recorded (Catto, 1998). The remainder of the area was cov-
ered by stagnant ice.

ICE-FLOW PATTERNS
STRIATION RECORD

Ice-flow indicators (mostly striations) were recorded from bedrock outcrops. These data supplement-
ed previous measurements in the area, and indicate that the area was affected by two major ice-flow direc-
tions, both of which are tentatively assigned a late Wisconsinan age based on their fresh, unweathered
appearance. The earliest flow was generally southward along the axis of St. Mary’s Bay from a source
north of the bay (White Hills Pond ice centre?), and along the east side of Placentia Bay. The source of
the Placentia Bay ice is uncertain, but may have been from a source on the Isthmus of Avalon or from the
White Hills Pond ice centre (Catto, 1998). There are few striated bedrock outcrops in the central part of
the Cape St. Mary’s Peninsula and none were found to confirm the radial flow from the Castle Ridge ice
centre. The early ice flow was followed by a regional westward to southwestward ice flow that crossed
the entire peninsula into Placentia Bay. This flow pattern is consistent with ice flow from the St. Mary’s
Bay ice centre (Catto, 1998). The regional ice flow was confluent with southward-flowing ice, in
Placentia Bay, from the main Newfoundland ice centre (Brushett et al., 2007).



") - < PP T8, TNy TEW \_/o
7= — Rattling|Broo k& e S S e =
92 BigiPond b WhiteiHearts TS

v.“.'»m Poknd \ 4

/A\Ssalmonier
- A

R Y River,
A NS

e {Castle Ridge s X

Figure 3. Ice-flow patterns across the Cape St. Mary s Peninsula overlain on the SRTM image. An early
southward flow (red arrows) from various sources was crossed by a westward to southwestward flow over
most of the peninsula (yellow arrows), from a source in St. Mary's Bay. The SRTM image shows lineated
features in the north produced by active ice. Over most of the peninsula drainage channels are pro-
nounced, suggesting that the area was covered by stagnating ice during regional deglaciation. The ice
centres interpreted by Catto (1998) are also shown (white dashed line).



SRTM IMAGE

The SRTM image provides corroborative evidence of the sequence of events just described. In the
northern part of the Cape St. Mary’s Peninsula, streamlined landforms are consistent with ice movement
into Placentia Bay through Southeast Arm, whereas southward ice movement into St. Mary’s Bay is also
evident (Figure 4). These streamlined features were also interpreted from aerial photographs (Catto and
Taylor, 1998a-d). In addition, D. Liverman (personal communication, 2007) interprets small, randomly
oriented moraines throughout most of the area from the SRTM image.

Mixture of bedrock (rough

texture) and sediment cover;
Bedrock-dominated area some lineated landforms,
(rough texture) parallel to ice flow

Area characterized
by glacial landforms
oriented perpendicular
toice flow

Sediment-dominated
area; smooth texture

Mixed bedrock outcrop
and thicker sediment
cover; some lineated
glacial landforms

Bedrock-dominated
area

Mixed bedrock outcrop
and areas of thicker
sediment cover; no
well defined glacial
landforms

Area characterized
by incised channels;
blanket of surface
material (smooth
texture); few well de-
fined glacial landforms.

Areas of thicker sedi-
ment cover; some well
defined channels, and
some lineated land-
forms

Bedrock dominated area (rough
texture); few incised channels
compared to west side of peninsula

Figure 4. SRTM image of the Cape St. Mary's Peninsula. A preliminary interpretation of the image is
provided.




Numerous, deeply incised valleys are obvious on the SRTM image. These extend coastward from the
interior, and are interpreted as glaciofluvial meltwater channels from waning ice in the centre of the
peninsula and are consistent with the interpretation of Catto (1998). The distribution of meltwater chan-
nels suggests that stagnant ice occupied the central part of the peninsula south of the Castle Ridge area.
The moraine ridges described by D. Liverman (personal communication, 2007) are therefore interpreted
as poorly oriented hummocky moraine, consistent with deposition in areas of stagnating ice.

SUMMARY OF QUATERNARY HISTORY

Only an initial preliminary interpretation of the sequence of glacial events can be presented. There is
no absolute chronology for the area due to a lack of radiocarbon dateable material, and the glacial stratig-
raphy that is exposed at places around the Cape St. Mary’s Peninsula has not been investigated in detail.
In particular, thick exposures of glacial sediment at Branch, near St. Bride’s and in Brierly Cove (north
of Cape St. Mary’s) require further attention.

The earliest recorded ice flow was generally southward along the margins of the Cape St. Mary’s
Peninsula. The source of ice on the east coast is uncertain, but likely originated from the White Hills Pond
ice centre (Catto, 1998) to the north. This interpretation is supported by the orientation of striations and
flutes along St. Mary’s Bay and southward-directed striations. Southward-flowing ice along the Placentia
Bay coastline was either from a source on the Isthmus, the White Hills Pond centre or main
Newfoundland ice flowing into Placentia Bay. The extent of southward-flowing ice over the central part
of the peninsula is unclear. There are no glacial landforms consistent with this flow direction, and no
southward striations were recorded from bedrock outcrops examined. This early flow was followed by a
regionally extensive westward to southwestward ice flow from the St. Mary's Bay ice centre, consistent
with the reconstruction of Catto (1998). There is landform evidence consistent with westward flow in the
northern part of the peninsula, but none elsewhere. The westward ice flow is recorded in the striation
record.

During deglaciation, regional stagnation produced the ridges noted by D. Liverman (personal com-
munication, 2007). Meltwater drainage was primarily westward into Placentia Bay, perhaps because St.
Mary’s Bay was still occupied by ice. During the Holocene, a period of paludification produced the exten-
sive bogs characteristic of this area.

REGIONAL SURFICIAL SEDIMENT SAMPLING
SAMPLING AND SAMPLE PREPARATION METHODS

A regional till-sampling program was conducted using the surficial geology as a guide. Glaciofluvial,
fluvial, marine, and acolian sediments were not sampled. Most samples were from the C- or BC-soil hori-
zon, taken at about 0.5 m depth in test pits, or 0.5 to 1.0 m depth in quarries or road cuts. In rare instances,
the lack of surface sediment necessitated the sampling of bedrock detritus. Sample spacing was controlled
by access as well as surficial geology, but was generally about 1 sample per 1 km* in areas of good access
to 1 sample per 4 km® in areas where helicopter support was required. Duplicate field samples were col-
lected from 41 sites. These data were used to determine data reproducibility. A total of 490 samples were
collected in the field.



Data from 469 samples are presented (Figure 2), excluding the field duplicates. In the field, samples
were placed in kraft-paper sample bags, and sent to the Geological Survey laboratory in St. John’s, where
they were air-dried in ovens at 40°C and dry-sieved through 180 um stainless steel sieves.

GEOCHEMICAL ANALYSIS

Analytical work was carried out at the Geological Survey laboratory, with additional analyses from a
commercial laboratory. The appended data listings contain all the field and analytical data from the sed-
iment survey. To distinguish the different analytical methods—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
Gravimetric Analysis (LOI)

Organic carbon content was estimated from the weight loss on ignition (LOI) during a controlled com-
bustion in which 1g aliquots of sample were gradually heated to 500°C in air over a 3 hour period.
Accuracy can be judged from the results for reference materials (Table 2).

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 HCI and 5 ml of 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 percent hydrochloric 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 hydroflouric acid. The
samples are made to volume and analyzed by ICP-ES (Licthe ef al., 1987). For most elements dissolution
is total; exceptions are Cr from chromite, Ba from barite and Zr from zircon as these minerals are not usu-
ally completely dissolved. 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)
These analyses were carried out at Activation Laboratories Ltd., Ancaster, Ontario. On average, 24 g

of each sample was used for analysis, and the samples (with duplicates and control reference materials
included incognito) were weighed and encapsulated in the Geological Survey laboratory in St. John’s.



Table 1. Variable list and description of data

VARIABLE DESCRIPTION VARIABLE DESCRIPTION

Sample Unique sample ID Li2 ppm Lithium, ppm, by ICP
NTS NTS sheet (1:50 000) LOI Loss on ignition

Easting UTM map coordinate NAD 27 Lul ppm Lutetium, ppm, by INAA
Northing UTM map coordinate NAD 27 Mg?2 pct Magnesium, %, by ICP
Elev Elevation of sample site (m) Mn2 ppm Manganese, ppm, by ICP
Zone UTM zone Mol ppm Molybdenum, ppm, by INAA
Horizon Soil horizon samples Mo2 ppm Molybdenum, ppm, by ICP
Depth Sample depth (cm) Nal pct Sodium, %, by INAA

Agl ppm Silver, ppm, by INAA Na2 pct Sodium, %, by ICP

Al2 pct Aluminum, %, by ICP Nb2 ppm Niobium, ppm, by ICP
Asl ppm Arsenic, ppm, by INAA NdI ppm Neodymium, ppm, by INAA
As2 ppm Arsenic, ppm, by ICP Nil ppm Nickel, ppm, by INAA
Aul ppb Gold, ppb, by INAA Ni2 ppm Nickel, ppm, by ICP

Bal ppm Barium, ppm, by INAA P2 ppm Phosphorus, ppm, by ICP
Ba2 ppm Barium, ppm, by ICP Pb2 ppm Lead, ppm, by ICP

Be2 ppm Beryllium, ppm, by ICP Rb1 ppm Rubidium, ppm, by INAA
Brl ppm Bromine, ppm, by INAA Rb2 ppm Rubidium, ppm, by ICP
Cal pct Calcium, %, by INAA Sbl ppm Antimony, ppm, by INAA
Ca2 pct Calcium, %, by ICP Scl ppm Scandium, ppm, by INAA
Cd2 ppm Cadmium, ppm, by ICP Sc2 ppm Scandium, ppm, by ICP
Cel ppm Cerium, ppm, by INAA Sel ppm Selenium, ppm, by INAA
Ce2 ppm Cerium, ppm, by ICP Sm1 ppm Samarium, ppm, by INAA
Col ppm Cobalt, ppm, by INAA Snl ppm Tin, ppm, by INAA

Co2 ppm Cobalt, ppm, by ICP Srl ppm Strontium, ppm, by INAA
Crl ppm Chromium, ppm, by INAA Sr2 ppm Strontium, ppm, by ICP
Cr2 ppm Chromium, ppm, by ICP Tal ppm Tantalum, ppm, by INAA
Csl ppm Cesium, ppm, by INAA Tbl ppm Terbium, ppm, by INAA
Cu2 ppm Copper, ppm, by ICP Thl ppm Thorium, ppm, by INAA
Dy2 ppm Dysprosium, ppm, by ICP Ti2 ppm Titanium, ppm, by ICP
Eul ppm Europium, ppm, by INAA Ul ppm Uranium, ppm, by INAA
Fel pct Iron, %, by INAA V2 ppm Vanadium, ppm, by ICP
Fe2 pct Iron, %, by ICP W1 ppm Tungsten, ppm, by INAA
Hf1 ppm Hafnium, ppm, by INAA Y2 ppm Yttrium, ppm, by ICP

Hgl ppm Mercury, ppm, by INAA Ybl ppm Ytterbium, ppm, by INAA
Irl ppm Iridium, ppm, by INAA Znl ppm Zinc, ppm, by INAA

K2 pct Potassium, %, by ICP Zn2 ppm Zinc, ppm, by ICP

Lal ppm Lanthanum, ppm, by INAA Zrl ppm Zirconium, ppm, by INAA
La2 ppm Lanthanum, ppm, by ICP Zr2 ppm Zirconium, ppm, by ICP
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Table 2. Accuracy of till-geochemical data by ICP-ES. Results of analyses of CANMET reference sam-
ples TILL-1 to -4. Observed values (Obs) are compared against recommended values (Rec).
Recommended values are from Lynch (1996).

Till-1 N=8 Till-2 N=7 Till-3 N=6 Till-4 N=7
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 24.8 79.8 101.7

Ba2 ppm 707.9 702.0 538.8 540.0 4941 489.0 394.7 396.0
Be2 ppm 1.2 2.4 3.1 4.0 1.1 2.0 2.8 3.7
Ca2 % 1.8 1.9 09 0.9 1.9 1.9 0.9 0.9
Cd2 ppm 0.0 0.1 -0.1 0.2

Ce2 ppm 67.1 71.0 91.4 98.0 39.8 42.0 72.8 78.0
Co2 ppm 20.6 18.0 18.1 15.0 154 15.0 12.2 8.0
Cr2 ppm 55.9 65.0 61.9 74.0 99.7 123.0 39.8 53.0
Cu2 ppm 48.0 47.0 167.1 150.0 22.3 22.0 270.4 237.0
Dy2 ppm 4.8 3.2 1.9 2.9

Fe2 % 4.8 4.8 39 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 26.1 28.0 38.2 44.0 19.5 21.0 35.7 41.0
Li2 ppm 15.1 15.0 443 47.0 21.1 21.0 28.0 30.0
Mg2 % 1.3 1.3 1.1 1.1 1.0 1.0 0.8 0.8
Mn2 ppm 1438.4  1420.0 794.4 780.0 516.3 520.0 511.6 490.0
Mo2 ppm -1.0 2.0 12.6 14.0 -1.0 16.9 14.3

Na2 % 2.0 2.0 1.6 1.6 1.9 2.0 1.7 1.8
Nb2 ppm 11.2 10.0 16.6 20.0 7.2 7.0 14.8 15.0
Ni2 ppm 27.1 24.0 334 32.0 39.0 39.0 19.7 17.0
P2  ppm 980.9 930.0 746.9 750.0 522.2 490.0 926.8 880.0
Pb2 ppm 20.7 22.0 29.2 31.0 25.5 26.0 50.9 50.0
Rb2 ppm 45.8 160.4 58.3 185.0

Sc¢2  ppm 15.0 13.0 13.2 12.0 11.1 10.0 11.8 10.0
Sr2 ppm 312.7 291.0 162.3 144.0 324.4 300.0 129.8 109.0
Ti2 ppm 4869.2  5990.0 45454  5300.0 2757.0 2910.0 4487.8  4840.0
V2  ppm 96.0 99.0 77.0 77.0 60.9 62.0 68.1 67.0
Y2 ppm 26.8 38.0 17.2 40.0 12.5 17.0 154 33.0
Zn2 ppm 90.5 98.0 118.7 130.0 54.7 56.0 67.9 70.0
Zr2 ppm 77.5 502.0 77.9 390.0 62.7 390.0 70.1 385.0
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Samples were irradiated using flux wires and an internal standard (1 for 11 samples) at a thermal neutron
flux of 7 x 10" n/cm?s. After 7 days (to allow Na* to decay), samples are counted on a high purity Ge
detector with a resolution of better than 1.7 KeV. Using the flux wires, the decay-corrected activities are
compared to a calibration developed from multiple certified international reference materials. The stan-
dard present is only a check on accuracy of the analysis and is not used for calibration purposes. Ten to
thirty 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: silver, arsenic, gold, barium,
bromine, calcium, cerium, cobalt, chromium, cesium, europium, iron, hafnium, mercury, iridium, lan-
thanum, lutetium, molybdenum, sodium, neodymium, nickel, rubidium, antimony, scandium, selenium,
samarium, tin, strontium, tantalum, terbium, thorium, uranium, tungsten, ytterbium, zinc and zirconium.
(Agl, Asl, Aul, Bal, Brl, Cal, Cel, Col, Crl, Csl, Eul, Fel, Hfl, Hgl, Ir1, Lal, Lul, Mol, Nal, Ndl,
Nil, Rbl, Sbl, Scl, Sel, Sm1, Snl, Srl, Tal, Tb1, Thl, Ul, W1 Ybl, Znl 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, although they are available from the author
upon request. 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, with Zr2 as an exception, all
data are of high quality.

Data from duplicate samples taken from the same site are presented in Appendix B. The extent of cor-
relation (Pearson) of these graphs provide a measure of data reproducibility that is used to estimate data
quality. Identical results of duplicate samples show a straight line and a correlation coefficient of 1.000.
For some elements, the analysis of duplicates yield poor correlations, commonly because samples con-
tain levels that are close to the detection limit for that element. Field duplicate data results from Agl, Nil,
Ir1, Hgl, Sel, Snl and W1 were all below detection limit and are included in the graphs. Most samples
yielded results below detection limit for Aul, Brl, Cal, Csl, Mol, Tal, Tbl, Ul, Znl and Zrl, 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, 16 were determined by both ICP and INAA (As, Ba, Ca, Ce, Co, Cr,
Fe, La, Mo, Na, Ni, Rb, Sc, Sr, Zn, Zr). To reduce the size of the data for presentation and statistical analy-
sis, for these 16, the data from the method with the best quality determined from comparison with laborato-
ry and field duplicates have been used (i.e., Asl, Ba2, Ca2, Ce2, Co2, Cr2, Fe2, La2, Mol, Na2, Ni2, Rb2,
Sc2, Sr2, Zn2, Zr2), although all are presented in the data listing (Appendix A). A summary of field duplicate
and control data is included in this report, and detailed data are available from the author upon request.

STATISTICAL ANALYSIS - FREQUENCY DISTRIBUTIONS
The frequency distributions of the geochemical data were examined 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
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Table 3. Accuracy of till-geochemical data by INAA and gravimetry. 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).

Till-1 N=7 Till-2 N=6 Till-3 N=8 Till-4 N=7
Obs Rec Obs Rec Obs Rec Obs Rec

Agl ppm 2.5 2.5 2.5 2.5

Asl  ppm 19.3 18.0 27.94 26.0 79.89 87.0 114.57 111.0
Aul ppb 10.58 13.0 2.86 2.0 2.31 6.0 1.86 5.0
Bal ppm 676.67 702.0 572.86  540.0 572.5 489.0 372.14  395.0
Brl ppm 6.1 6.4 11.07 12.2 5.78 4.5 7.96 8.6
Cal % 0.75 0.5 1.0 0.71

Cel ppm 67.5 71.0 98.43 98.0 47.88 42.0 85.71 78.0
Col ppm 16.5 18.0 13.71 15.0 13.25 15.0 7.71 8.0
Crl ppm 64.17 65.0 74.57 74.0 121.25 123.0 5143 53.0
Csl ppm 1.17 1.0 8.71 12.0 3.06 1.7 9.43 12.0
Eul ppm 1.68 1.3 1.37 1.0 1.03 0.5 0.96 0.5
Fel % 4.71 4.8 3.8 3.8 2.88 2.8 3.97 4.0
Hfl ppm 11.83 13.0 10.71 11.0 6.88 8.0 12.57 10.0
Hgl ppm 0.5 0.5 0.5 0.5

Irl  ppm 2.5 2.5 2.5 2.5

Lal ppm 27.95 28.0 46.94 44.0 22.6 21.0 4417 41.0
Lul ppm 0.68 0.6 0.64 0.6 0.28 <0.5 0.59 0.5
Mol ppm 0.5 <5.0 19.71 14.0 344 <50 12.71 16.0
Nal % 2.08 2.0 1.69 1.6 1.9 1.9 1.91 1.8
Nd1 ppm 17.0 26.0 26.86 36.0 10.31 16.0 25.0 30.0
Nil ppm 10.0 10.0 10.0 10.0

Rb1 ppm 27.0 44.0 124.0 143.0 56.63 55.0 146.14 161.0
Sb1l ppm 6.03 7.8 0.81 0.8 0.79 0.9 1.34 1.0
Sel  ppm 13.35 13.0 12.2 12.0 9.66 10.0 10.76 10.0
Sel ppm 0.5 0.5 0.5 0.5

Sm1l ppm 5.38 5.9 6.69 7.4 3.64 33 5.5 6.1
Snl ppm 0.01 0.01 0.01 0.01

Snl ppm 0.03 0.03 0.03 0.03

Tal ppm 0.37 0.7 1.24 1.9 0.25 <0.5 0.63 1.6
Thl ppm 0.5 1.1 0.45 1.2 0.25 <0.5 0.88 1.1
Thl ppm 6.57 5.6 20.36 18.4 6.64 4.6 19.06 17.4
Ul ppm 1.98 2.2 6.34 5.7 1.35 2.1 5.97 5.0
W1 ppm 0.5 <4.0 2.07 <2.0 1.81 <4.0 159.71  204.0
Ybl ppm 4.17 3.9 4.2 3.7 1.95 1.5 3.9 34
Znl ppm 31.67 63.93 2.5 15.0

7Zr1 % 0.04 0.01 0.01 0.03

LOI % 6.4 6.3 7.0 6.8 39 3.6 4.7 4.4
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cumulative frequency plots (cf-, Batterson and Taylor, 2001). Comparison of the two methods 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 5 to Figure 53. Statistics (maximum, minimum, median, mean, stan-
dard deviation) were generated from the Excel computer application, and are presented in Table 4. A cor-
relation matrix is shown in Table 5.

INTERPRETATION OF GEOCHEMICAL DATA

Dot plot maps of selected elements (As, Cu, Au, Ni, U and Zn) are presented in Figures 5 to 10 respec-
tively. Other element plots are presented in Appendix C, except for Ag and Hg where no analyses were
above detection limit. Individuals and companies are encouraged to undertake their own interpretation of
the presented data, the following being a preliminary guide.

ARSENIC (As)

In some areas, arsenic has been considered a pathfinder for gold (e.g., Lett ef al., 1999) although not
in others (e.g., Campbell and Schreiner, 1989). In this study, arsenic (Figure 5) values generally bear lit-
tle areal relationship to the distribution of gold, and show no correlation (0.004). The highest value (65
ppm) is found in sediment overlying the Cambrian sedimentary rocks of the Harcourt and Adeyton
groups, which have been extensive intruded by Silurian diorite, diabase and gabbro sills. Arsenic is cor-
related with iron (0.72), antimony (0.52), copper (0.52) and thorium (0.52) (Table 5). Field duplicates
showed a high degree of correlation (0.957; Appendix B), as did laboratory duplicates (not included), 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 20% of data points are above this value within the study
area. The southern part of the Cape St. Mary’s Peninsula is enriched in arsenic, although most areas are
removed from communities, with the exception of Point Lance where a series of high values (up to 48
ppm) were recorded. The proximity of sites that have high arsenic values to local or regional water sup-
plies should be examined with a view to further testing of water quality in the region.

COPPER (Cu)

The study area has several copper showings within the Bull Arm Formation, and an abandoned mine
within the Heart’s Desire Formation. All are part of the Musgravetown Group. However, apart from the
highest value (167 ppm) found adjacent to a copper showing near the community of Point Verde, the till
geochemistry generally poorly reflects enrichment in sediments overlying these rock units (Figure 6).

A cluster of relatively high values (up to 121 ppm) were found in sediments overlying the Harcourt
Group rocks and associated Silurian sills in the southern part of the peninsula. Of interest is the linear
trend of copper enrichment in the western and southern part of the field area. This linear trend follows the
roads through the area. Copper values away from the road are significantly lower, reducing the likelihood
of adjacent mineralization. A similar observation was made by Batterson and Taylor (2007) for the north-
ern part of the Burin Peninsula. An explanation is unclear, e.g., road upgrades postdates the use of lead-
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Table 4. Units, detection limits, ranges, medians and standard deviations of geochemical data. Values
below detection are coded as half of the detection limit value

Detection limit  Maximum Minimum Median Mean Standard Deviation

Agl  ppm 5.0 2.5 2.5 2.5 2.5 0.0

AR % 0.01 9.95 5.11 6.68 6.6 0.7

Asl  ppm 0.5 64.6 0.25 9.75 8.1 6.94
As2  ppm 2.0 57.63 1.0 8.69 7.09 5.92
Aul  ppb 1.0 17.0 0.5 1.28 0.5 2.42
Bal ppm 50.0 2040.0 2.5 462.0  460.0 182.42
Ba2 ppm 50.0 1351.5 205.48  459.97  442.38 118.13
Be2 ppm 0.2 3.44 0.05 1.2 1.17 0.51
Brl  ppm 0.5 432.0 0.25 58.06 352 70.03
Cal % 1.0 4.0 0.5 0.64 0.5 0.49
Ca2 % 0.01 2.96 0.01 0.59 0.5 0.42
Cd2 ppm 0.1 0.43 0.05 0.07 0.05 0.05
Cel ppm 3.0 230.0 19.0 61.01  58.0 23.85
Ce2 ppm 2.0 317.86 15.48 68.3 63.27 29.1

Col ppm 1.0 98.0 0.5 1236 10.0 10.15
Co2 ppm 2.0 101.6 5.12 19.17  16.95 9.62
Crl  ppm 5.0 477.0 2.5 5508  43.0 48.25
Cr2 ppm 2.0 4444.0 10.75 47.08 3529 39.89
Csl  ppm 1.0 20.0 0.5 3.04 3.0 1.96
Cu2 ppm 2.0 167.35 0.5 2492 20.29 18.31
Dy2 ppm 0.2 10.18 0.49 4.05 4.01 1.34
Eul ppm 0.2 3.8 0.1 1.32 1.3 0.42
Fel % 0.01 12.8 0.73 3.84 3.44 1.59
Fe2 % 0.01 13.38 0.72 4.02 3.65 1.58
Hft  ppm 1.0 18.0 2.0 6.77 6.0 2.3

Hgl ppm 1.0 0.5 0.5 0.5 0.5 0.0

Irl  ppb 5.0 17.0 2.5 2.73 2.5 1.47
K2 % 0.01 3.72 0.4 1.5 1.43 0.4

Lal ppm 0.5 57.8 7.5 2408  23.0 6.97
La2  ppm 1.0 52.13 7.3 23.99  23.77 6.35
Li2  ppm 0.2 102.31 531 29.82  27.41 13.6

LOI % 39.47 1.17 8.45 6.22 7.14
Lul ppm 0.05 1.09 0.03 0.52 0.51 0.11
Mg2 % 0.01 427 0.15 0.7 0.63 0.36
Mn2 ppm 2.0 8169.69 55.2 938.0  711.1 832.18
Mol ppm 1.0 32.0 0.5 1.89 0.5 3.38
Mo2 ppm 1.0 12.77 0.5 0.71 0.5 1.1

Nal % 0.01 3.0 0.01 1.86 1.97 0.58
Na2 % 0.01 3.38 0.52 1.94 2.0 0.64
Nb2  ppm 2.0 76.11 8.45 17.15  16.08 5.78
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Table 4. Continued

Detection limit  Maximum  Minimum Median Mean Standard Deviation

Ndl  ppm 5.0 111.0 2.50 20.27 18.0 14.35
Nil ppm 20.0 330.0 10.0 19.55 10.0 40.75
Ni2 ppm 2.0 279.0 1.44 21.34 16.01 22.15
P2 ppm 5.0 1718.0 83.19 664.13  646.84 260.6

Pb2  ppm 2.0 101.95 0.5 19.69 15.95 13.03
Rbl  ppm 5.0 150.0 2.5 41.61 46.0 32.85
Rb2  ppm 171.06 27.76 66.27 60.25 24.4

Sb1 ppm 0.1 3.9 0.05 0.56 0.5 0.36
Scl ppm 0.1 24.6 6.9 12.44 11.9 2.93
Sc2 ppm 1.0 28.1 6.53 14.48 14.0 3.19
Sel ppm 1.0 15.0 0.5 0.57 0.5 0.79
Sml ppm 0.1 13.6 1.3 4.55 4.4 1.4

Snl ppm 0.01 0.01 0.01 0.0 0.01 0.0

Srl % 0.05 0.09 0.03 0.03 0.03 0.0

Sr2 ppm 2.0 403.44 43.68 170.05 159.87 59.57
Tal ppm 0.2 7.4 0.1 0.63 0.1 1.0

Thl  ppm 0.5 2.4 0.25 0.5 0.25 0.37
Thl  ppm 0.2 15.8 3.8 8.38 8.0 1.81
Ti2 ppm 5.0 15896.97 3116.45 6137.7  5966.34 1319.07
Ul ppm 0.5 18.5 0.25 2.41 2.5 1.42
V2 ppm 5.0 313.27 16.35 85.7 80.05 32.59
W1 ppm 1.0 11.0 0.5 0.67 0.5 0.89
Y2 ppm 2.0 50.32 7.91 21.77 21.42 5.82
Ybl ppm 0.2 7.1 1.4 3.37 3.3 0.62
Znl  ppm 50.0 220.0 2.5 27.13 2.5 44.99
Zn2  ppm 2.0 274.48 15.21 64.4 61.51 25.51
7Zr1 % 0.01 0.1 0.01 0.01 0.01 0.02
Zr2 ppm 2.0 366.44 50.66 83.37 79.98 18.86

ed gasoline. Elevated values may be related to weathering in roadcuts, but further research will be
required to determine if this is, indeed, the case.

Copper is moderately to well correlated with zinc (0.79), cobalt (0.68), manganese (0.68), lithium (0.64)
and chromium (0.61) (Table 5). Field duplicates showed a high degree of correlation (0.893; Appendix B),
as did laboratory duplicates (not included), and the data is thus considered accurate and precise.

GOLD (Au)

The gold in till (Figure 7) data is difficult to interpret, and shows a spotty distribution. The small (<1
kg) sample size is likely a factor. Caution must be exercised when interpreting anomalies, due to the
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‘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.

The highest value recorded within the study area, is 17 ppb, found in two samples. One is in sedi-
ment overlying the Harcourt—Adeyton group sediments in the southern part of the peninsula, and the
other over tuffaceous rocks of the Big Head Formation, Musgravetown Group in the central part of the
peninsula.

Gold is poorly correlated with all other elements analyzed (Table 5). Field duplicates showed a low
degree of correlation (0.007; Appendix B), as did laboratory duplicates (not included). This is possibly
due to the large number of analyses below, or close to, detection limit.

NICKEL (Ni)

The area contains a cluster of elevated nickel values (up to 279 ppm), primarily in sediment overly-
ing Silurian diabase, diorite and gabbro sills that intrude rocks of the Harcourt Group in the southern part
of the peninsula (Figure 8). A similar clustering of elevated values occur for chromium (Figure 19), where
values up to 444 ppm are recorded.

Nickel shows moderate correlation with magnesium (0.34), chromium (0.32) and cobalt (0.29) (Table
5). Field duplicates showed a high degree of correlation (0.974; Appendix B), as did laboratory duplicates
(not included), and the data is thus considered accurate and precise.

URANIUM (U)

Uranium (Figure 9) shows a single high value (18.5 ppm) in sediment overlying rocks of the Bull Arm
Formation in the northwest part of the study area. In comparison, Batterson and Taylor (2004¢) recorded
two high values of 20 ppm and 46 ppm, and a range of values between 3 ppm and 12 ppm for till samples
in the uranium-rich Melody Lake—Moran Lake areas of the Central Mineral Belt in Labrador.

Uranium is moderately correlated with molybdenum (0.38), zirconium (0.35), thorium (0.30) and nio-
bium (0.21) (Table 5). Field duplicates showed a low degree of correlation (-0.14; Appendix B), possibly
due to the large number of analyses below or close to detection limit.

ZINC (Zn)

Zinc (Figure 10) has a high value of 274 ppm, found in tills overlying rocks of the Silurian diabase,
diorite and gabbro sills that intrude rocks of the Harcourt Group in the southern part of the peninsula. This
area shows a cluster of samples recording over 100 ppm.

Zinc is moderately to well correlated with beryllium (0.65), cerium (0.52), cobalt (0.68), copper
(0.79), lanthanum (0.59), lithium (0.74), magnesium (0.64) and lead (0.52) (Table 5). Field duplicates
showed a high degree of correlation (0.976; Appendix B), as did laboratory duplicates (not included), and
the data is thus considered accurate and precise.
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OTHER ELEMENTS

Molybdenum (Figure 33) shows a cluster of relatively high values (up to 32 ppm) in sediment over-
lying rocks of the Harcourt Group and associated Silurian sill rocks in the southern part of the peninsula.
In the same area, tungsten (Figure 50) records a single high value of 11 ppm, lithium (Figure 28) records
clustering of samples with values up to 102 ppm, a cluster of iridium samples (Figure 25) record values
up to 17 ppm, and chromium (Figure 19) values cluster up to maximum values of 444 ppm. In contrast,
sodium (Figure 34) values are relatively low in the southern part of the peninsula. In other areas, a clus-
ter of niobium (Figure 35) samples (23 to 46 ppm) found in the northwest corner of the study area extends
southward a similar cluster identified by Batterson and Taylor (2004a). Elevated tantalum (Figure 45) val-
ues (up to 4.8 ppm) are found in the same areas.

SUMMARY

The till geochemistry of samples collected from the Cape St. Mary’s Peninsula highlights the distinct
differences in bedrock geology across the area. Tills overlying rocks of the Cambrian Harcourt and
Adeyton groups and associated Silurian sills are relatively enriched in arsenic, cobalt, copper, iron, lithi-
um, molybdenum, magnesium, nickel, rubidium, thorium, and zinc compared to the remainder of the
peninsula. Few other clusters of elevated elemental values were noted, although the niobium—tantalum
concentrations over parts of areas mapped as Hadrynian Conception and St. John's groups is intriguing.

The till geochemistry indicates that regional and local ice flow had limited influence on dispersal pat-
terns. Geochemical data generally shows a strong affinity to underlying bedrock chemistry with little
down-ice transport away from the source.
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Appendix A

Cape St. Mary’s Peninsula Till-Geochemistry Data
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Appendix B — List of Element Plots

Distribution of Aluminum (AI2) intill ......... ... ... ... ... ... ... ... .....
Distribution of Barium (Ba2) intill ........... ... ... ... ... ... .. .. ... .....
Distribution of Beryllium (Be2) intill ............ ... ... ... ... ... .........
Distribution of Bromine (Brl)intill. . ............ ... ... ... ... ... ........
Distribution of Calcium (Ca2) intill. . ............ ... ... ... ... ... ... .....
Distribution of Cadmium (Cd2) intill ............ ... ... ... ... ... ........
Distribution of Cerium (Cd2) intill ........ ... ... ... .. ... ... ... ... ......
Distribution of Cobalt (Co2) intill......... ... ... ... .. .. ...
Distribution of Chromium (Cr2)intill......... ... ... ... ... ... ... ... ......
Distribution of Cesium (Csl)intill ........ ... ... ... ... .. ... .. ...
Distribution of Dysprosium (Dy2)intill .......... ... ... ... ... ... .........
Distribution of Europium (Eul)intill ......... ... ... ... .. ... ... .........
Distribution of Iron (Fe2) intill .. ..... ... ... ... ... .. ... ... .. ...
Distribution of Haftnium (Hf 1) intill .......... ... ... ... ... ... ... .........
Distribution of Iridium (Irl) intill ....... ... ... ... .. ... .. ... . ...
Distribution of Potassium (K2) intill . ............ ... ... ... ... ... ........
Distribution of Lanthanum (La2) intill ........... ... ... ... ... ... ........
Distribution of Lithium (Li2) intill ........ ... ... ... .. ... ... ... .. .. ...
Distribution of Loss-on-Ignition (LO) intill........... ... ... ... ... ......
Distribution of Lutetium (Lul)intill . ....... ... ... ... .. ... ... ..........
Distribution of Magnesium (Mg2)intill ....... ... ... ... ... ... ... .. ....
Distribution of Manganese (Mn2) in till. .. ....... ... ... ... ... ... ... .. ..
Distribution of Molybdenum (Mo2) intill ............... ... ... ... .........
Distribution of Sodium (Na2)intill ....... ... ... ... ... .. ... .. ...
Distribution of Niobium (Nb2) intill . ......... ... ... ... ... ... ... ........
Distribution of Neodymium (Nd1)intill .......... ... ... ... ... ... .........
Distribution of Phosphorous (P2) intill ........... ... ... ... ... ... .........
Distribution of Lead (Pb2) intill ....... ... ... ... ... .. ... .. . . ...
Distribution of Rubidium (Rb2) intill ............ ... ... ... ... ... ........
Distribution of Antimony (Sbl)intill ......... ... ... ... ... ... ... ........
Distribution of Scandium (Sc2) intill. ......... ... ... .. ... ... ...
Distribution of Selenium (Sel)intill . ............ ... ... ... ... ............
Distribution of Samarium (Sml)intill............ ... ... ... ... ... ... ......
Distribution of Strontium (Sr2) intill. ......... ... ... ... .. ... .. ... . ... ...
Distribution of Tantalum (Tal) intill . ......... ... ... ... ... ... ... ........
Distribution of Terbium (Tel) intill .. ......... ... ... ... ... ... ... ........
Distribution of Thorium (Thl)intill .............. ... ... ... ... ... ........
Distribution of Titanium (Ti2) intill. . ...... ... ... ... ... ... ... ... ... .....
Distribution of Vanadium (V2)intill . ......... ... ... ... ... ... ... ........
Distribution of Tungsten (W1)intill ....... ... ... ... ... .. ... . ... .. .. ..
Distribution of Yttrium (Y2) intill....... ... .. ... . .
Distribution of Ytterbium (Yb2) intill ......... ... ... ... ... ... ... ... ......
Distribution of Zirconium (Zr2) intill ......... ... ... ... ... .. ... . ...
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Appendix C

Comparsion of Field Duplicates (n = 21)
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Appendix C: Continued
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Appendix C: Continued
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