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Where was Southampton Island

during the early Paleozoic?
(cross section modified from Norris 1993)




428 Ma
ATTAWAPISKAT FM

EKWAN RIVER FM

SEVERN RIVER FM

LOWER SILURIAN

440 Ma

RED HEAD RAPIDS FM

CHURCHILL RIVER GP

BAD CACHE RAPIDS GP
450 Ma

Precambrian

U. ORDOVICIAN




Upper Ordovician on Southampton Island
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d Why we initiated a project to
study the limestones on
Southampton Island?

J Why we studied the Bad Cache

Rapids limestones near Coral
Harbour?
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A need of reagent-grade lime (quicklime)
: at various mine operations in Kivalliq
. T Quicklime is a standard reagent used in
wet-chemical process of extracting
metals from ore
Kiggavik, for example, 16,000 tons of
quicklime would be required annually




...C.H. strategically located within barging
distance of mining projects in Kivalliq
Potential limestone resource near both
town & tidewater
No work on geochemical suitability of
these rocks has ever been done




In 2009, Canada-Nunavut Geoscience Office g
proposed a research project - =
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% Sample locations of Bad Cache
Rapids Group limestone

1) Rocky Brook

2) Coastal area east of Rocky Brook
3) Fossil Creek

4) East of Post River.
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What kinds of samples were collected?

Representative
hand sample for
thin section
(petrographic)
study from any
spot within 1.5
m interval

3 kg chip
sample
covering 1.5

1 m interval for
| geochemical
analysis (XRD
& XRF)




** A total of 44 sets of samples were
collected from 4 different locations around
Coral Harbour

** Two complimentary analytical methods
applied to 44 samples

e X-Ray Diffraction (XRD):
percentage of minerals in the rocks
CaCO; range: 84.6-98%
average CaCO5: 92.4%

e X-Ray Fluorescence (XRF):
percentage of oxides in the rocks
CaO range: 44.73-53.56%
average CaO: 50.4%



How to evaluate the limestone near Coral Harbour?

British Geological Survey Scheme for the Classification of Limestone by purity

(after Harrison, 1992)

Percentage of

CaCoO,

Equivalent CaO

Category

> 98.5

> 55.2

Very high purity

98.5-97.0

55.2 -54.3

High purity

97.0 - 93.5

94.3 - 52.4

Medium purity

93.5-85.0

52.4-47.6

Low purity

<85.0

<47.6

Impure



Classification of limestone by purity (after Harrison, 1993) and grade of limestone on

Southampton Island based on data (CaO) collected by XRF

Percentage of

Limestone on

No Category {anu:lhbr:rp:’:fm Island
CaCoO, Equivalent CaO samples)
1 >98.5 > 55.2 Very high purity 0% (0/44)
2 98.5 - 97.0 55.2-54.3 High purity 0% (0/44)
3 97.0-93.5 54.3-52.4 Medium purity 2.3% (1/44)
4 93.5 - 85.0 52.4-47.6 Low purity 95% (42/44)
5 < 85.0 <47.6 Impure 2.3% (1/44)




dolomite

The large proportion of the rock consists of calcite (CaCOg;
grey color); the irregular zones with yellowish orange color on
the surface are composed of dolomite [MgCa(CO5),].



0952-12-02

Higher purity

limestone fraction

under the

microscope e ; 0952-12-02




1,;“.'5__

F

Dolomite fraction under &
the microscope

09SZ-20-04 200 pm |

 —— -




Multiple analytical and petrographical
techniques were employed In this project:

d X-Ray Fluorescence (XRF)
d X-Ray Diffraction (XRD)
d Petrography

Overall, the limestones around Coral Harbour
(Bad Cache Rapids and lower Churchill River
groups) predominantly demonstrate chemical-
Industrial purity value of “Low Purity”; therefore,
they do not meet the standards for most
Industrial uses.



Reasonable potentials in the region (1)

Moose River Basin, potential for
high-calcium limestone with 97%
CaCOg in Ekwan River Fm & 98-
100% in Attawapiskat Fm.
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Stratigraphically moving
upwards to test limestone
of Ekwan River Fm and
Attawapiskat Fm on
Southampton Island



Reasonable
potentials In
the region (2)

428 Ma
ATTAWAPISKAT FM

EKWAN RIVER FM

SEVERN RIVER FM

LOWER SILURIAN

440 Ma

RED HEAD RAPIDS FM

Geographically expanding the
study to areas on eastern
Melville Peninsula & southern
Baffin Island, where Bad Cache

BAD CACHE RAPIDS P == Rapids Group equivalent

CHURCHILL RIVER GP
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450 Ma

limestones are exposed.
Precambrian




GSC Open File 6827

Free download from

http://geoscan.ess.nrcan.gc.ca/
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