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Introduction 
 
The Targeted Geoscience Initiative (TGI) is a 
federal-provincial program designed to assist and 
promote mineral and energy exploration. The Nova 
Scotia component of the current TGI program has 
focused on map areas covering the Cobequid-
Chedabucto Fault Zone (CCFZ) (11E/06, 11E/07, 
11E/08 and parts of 11E/05 and 11E/12). Field 
work was undertaken in the summer of 2004 to 
collect regional A-horizon humus, B-horizon soil 
and C-horizon till samples in order to characterize 
the geochemical response from each sample 
medium, particularly where it is associated with the 
CCFZ. 
       The majority of the study area is underlain by 
Carboniferous strata that are of considerable 
interest for hydrocarbon and mineral resource 
potential. Uncertainty about the stratigraphy, 
structure and regional geochemistry of humus, soil, 
and to a lesser extent till of the study area, 
particularly near known and inferred structures, has 
often hindered exploration efforts. 
       Currently, there is a strong mineral exploration 
interest for iron oxide-copper-gold (IOCG) 
mineralization proximal to the Cobequid-
Chedabucto Fault Zone. Unfortunately, regional 
geochemical sampling of humus, soil and till 
specific to IOCG mineralization does not exist in 
the study area. Humus and soil have never been 
collected during any regional provincial geo-
chemical survey, although limited humus and soil 
data are available in the public domain assessment 
reports. Regional NSDNR till geochemical data of 
various vintages are available, as are stream 
sediment/water data, but not all elements of current 
interest were initially analyzed by the department. 

      Similarly, there is increased exploration 
interest for assessing the on-shore oil and gas 
potential, paralleling major offshore oil and gas 
exploration, as current world oil and natural gas 
prices continue to rise under pressures from 
increasing demand, limited supplies and 
uncertainty of the security of supply. 
 
Bedrock Geology 
 
Southern mainland Nova Scotia lies within the 
Meguma Terrane, which is dominated by the 
Meguma Group, a 9000 m thick succession of 
Cambro-Ordovician siliciclastics that hosts most of 
Nova Scotia’s gold deposits, and younger intrusive 
granites (Ryan and Smith, 1998). The Meguma 
Terrane docked with the eastern side of the Avalon 
Platform during the Middle Devonian Acadian 
Orogeny (Keppie, 1982, 1985). The boundary 
between the Avalon Terrane to the north and the 
Meguma Terrane to the south is commonly referred 
to as the Cobequid-Chedabucto Fault Zone. The 
CCFZ is characterized by numerous faults, locally 
intense deformation (ductile to brittle), and 
associated regional-scale alteration (i.e. carbonate, 
hematite). The east-west St. Mary’s Basin further 
characterizes the CCFZ. The basin, bounded to the 
south by the West River St. Mary’s Fault and to the 
north by the Chedabucto Fault, is composed of 
Carboniferous siliciclastic sediments of the Horton 
Group (Benson, 1974). 
      The Avalon Terrane is dominated by 
Carboniferous basin-fill sedimentary strata and two 
large fault blocks of Precambrian to lower 
Paleozoic crystalline basement rocks. 
      The Meguma Terrane is characterized by a 
distinct pre-Middle Devonian geological history, 
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whereas its post-Middle Devonian geological 
history is shared with the remainder of Nova Scotia 
(Sangster, 1990). Intense dextral shearing has 
significantly modified earlier wall-rock and vein 
geometries, and characterizes the Meguma Terane 
south of the CCFZ (Smith, 1984a, b). 
       For additional information on bedrock and 
structural geology, refer to O’Reilly (this volume, 
p. 73-92). 
 
Surficial Geology 
 
Nova Scotia is characterized by a relatively 
complex ice flow history which includes 
superimposed till sheets and various multiple-flow 
directional indicators (Stea et al., 1992; Stea and 
Finck, 2001). Most of the surficial deposits and 
associated landforms throughout the province were 
formed during the Wisconsinan glaciation in the 
last 70 000 years (Lewis et al., 1998). 
       The oldest observed ice flow indicators on land 
show a flow toward the east and southeast, 
associated with the Caledonia Phase (75-40 ka) 
from which deposition of the Hartlen Till ensued. 
This was followed by south and southwest flow of 
the Escuminac Phase (22-18 ka), responsible for 
deposition of the Lawrencetown Till. The Scotian 
Phase (18-15 ka) was characterized by an ice 
divide over most of Nova Scotia. The resulting ice 
flow varied from northwestward in northern Nova 
Scotia to south and southeast in southern Nova 
Scotia, followed by the formation of the Beaver 
River Till. The Chignecto Phase (13-12.5 ka) was 
characterized by shifting ice flow associated with 
several small ice caps, the remnants of waning 
stages of the Scotian Phase glacier (Stea and Finck, 
2001). 
       Glacial dispersal distances for locally derived 
till vary in Nova Scotia from hundreds of metres to 
several kilometres down-ice from source (Stea and 
Fink, 2001). Conversely, distally derived till, 
characterized by allochthonous clasts, distinctive 
texture and colour, are derived from bedrock 
sources >50 km up-ice (Finck and Stea, 1995). 
 
Methodology 
 
Introduction 
 
During the 2004 field season, 59 regional A-

horizon humus samples, 59 B-horizon soil samples, 
and 59 C-horizon till samples were collected from 
north-south transects across NTS map areas 
11E/06, 11E/07, 11E/08 and parts of 11E/05 and 
11E/12 (Fig. 1). 
      Prior to this sampling program, a review of the 
regional (1) ice flow history, (2) surficial geology, 
(3) bedrock geology and (4) bedrock structure was 
undertaken. Sample sites were carefully chosen to 
provide (1) representative north-south profiles, 
(2) representative coverage of the major surficial 
units within the study area, (3) representative 
coverage of the major rock units in the study area, 
(4) coverage proximal to and across known (and 
inferred) structures and (5) easy access by taking 
advantage of pre-existing roads. 
      At each sample site, detailed field descriptions, 
including observations on sample depth, sample 
type, sample colour, sample texture and clast type 
and percentage, were recorded. All sample sites 
were geo-referenced (NAD 27) to the Universal 
Transverse Mercator (UTM) grid with a GARMIN 
GPS 12 using the averaging function. Each sample 
site was photographed with a digital camera for 
future reference. 
 
Field Sampling Methodology 
 
A-horizon humus samples were collected by 
pulling off the live, moss-covered forest floor and 
collecting the black, decaying humus material by 
hand. Generally, the A-horizon was relatively thin, 
averaging about 2 cm to 3 cm in thickness and 
rarely exceeding 5 cm thick. Pebbles and mineral 
soil attached to the humus were removed by 
shaking the sample, and any living plant matter was 
also selectively removed. Approximately 250 g of 
humus were collected from each site and placed 
into a Kraft bag. 
      B-horizon soil samples were also collected at 
each site and were collected from an average 
sampling depth of about 20 cm. Approximately 
500 g of B-horizon soil were collected by shovel 
and/or auger and placed into Kraft sample bags for 
future geochemical analysis. Decaying and living 
organic material, as well as large clasts, were 
selectively removed by hand prior to placing the 
sample in the bag. 
      C-horizon till samples were also collected by 
shovel and/or auger from small hand-dug pits with 
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an average sampling depth of approximately 
125 cm (minimum sampling depth was 70 cm). 
Approximately 500 g of till were collected from 
each site and placed into Kraft sample bags. Once 
again, all organic material as well as large clasts 
were removed from the sample prior to placement 
into the Kraft bag. 
 
Laboratory Preparation and 
Analytical Methodology 
 
Humus, soil and till samples were prepared at 
DalTech Minerals Engineering Centre (Dalhousie 
University) in Halifax, Nova Scotia. The samples 
were air dried for several days to a maximum 
drying temperature of 30 degrees Celsius (°C) in 
order to minimize loss of volatile elements such as 
mercury. Two vials (approximately 15 g to 30 g) of 
<2000 μm and two vials (approximately 15 g to 
30 g) of <63 μm were prepared for each medium of 

humus, soil and till. 
      The prepared humus, soil and till samples were 
sent to ACME Analytical Laboratories Limited of 
Vancouver, British Columbia. A 5 g humus sub-
sample was analyzed for multi-element analysis by 
ICP-MS following an aqua regia digestion 
(package 1VE-MS Full Suite+Pt+Pd). 15 g soil and 
15 g till sub-samples were also analyzed for multi-
element analysis by ICP-MS following an aqua 
regia digestion (package 1F-MS Full Suite+Pt+Pd).  
 
Quality Assurance/Quality Control 
(QA/QC) 
 
Quality assurance/quality control (QA/QC) 
measures were incorporated into all stages of the 
sampling program and the preparation and 
analytical procedures to ensure the highest 
confidence in the quality of the data. 

Figure 1. Regional humus, soil and till sample location map. Sample sites are represented by a solid circle. 



38  Mineral Resources Branch 

       Field personnel were trained with respect to 
standard sampling procedures and the acquisition 
of necessary site description information. Digital 
photographs of all the regional geochemical 
sampling sites were taken for future reference and 
archiving. 
       Field duplicates, preparation splits and 
reference standards were inserted into the sampling 
protocol to test for natural site variance as well as 
the accuracy and precision of the analytical 
methodology. Reference standard TILL-3 
(Canadian Certified Reference Materials Project – 
CCRMP) and the in-house reference standard 
STEA-1 were inserted with all regional B-horizon 
soil samples. Similarly, reference standard TILL-2 
(CCRMP) and the in-house reference standard 
STEA-1 were inserted with all regional C-horizon 
till samples. Due to the lack of available humus 
reference standard, organic-rich CCRMP lake 
sediment standard LKSD-4 was inserted as a 
reference control material. 
 
Results 
 
Analytical results are pending for all samples. 
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