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MANAGEMENT SUMMARY
Golder Associates Ltd. conducted a field inspection of three developed quarry pits (2B, 3 and 21B) and an
Archaeological Impact Assessment of two proposed quarry pits (KM 80 and KM 86.75) located along the Tłı̨ chǫ
All Season Road on behalf of Peter Kiewit Sons ULC. The field program was conducted in October of 2020 under
Northwest Territories Class 2 Archaeologist Permit No. 2020-010.
No archaeological concerns were identified as part of the post-impact inspections for Quarry pits 2B, 3 and 21B
and no further work is recommended in relation to current developments. However, should these pits be
expanded in the future, additional pre-construction assessments should be conducted under snow and frost free
conditions.
No archaeological concerns were identified as part of the pre-impact assessments conducted for the KM 80 and
KM 86.75 Quarry Pits, and no further work is recommended in advance of development. However, fossils
including nautiloid, coral, and bivalve shells were identified in a boulder field in the KM 86.75 Quarry Pit. It is
recommended that the fossils be avoided by a 30 m buffer. Provided these fossils are avoided, there are no
further concerns with development in remaining areas of this quarry.
The recommendations presented in this report are subject to the approval of the Culture and Heritage Division of
the Government of Northwest Territories - Department of Education, Culture, and Employment.
The Government of Northwest Territories - Infrastructure and Golder are bound by the Northwest
Territories Archaeological Sites Data Base Licence Agreement and Section 19 of the Access to
Information and Protection of Privacy Act, 1994. As per Sections 5 and 6 of the Licence Agreement, it is
agreed that the site data are to be used for the project specified and will not be made public unless site
positions are randomized and the map scale is 1:2,000,000 or less. This report is not to be made public on
regulatory or other public websites.
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INTRODUCTION

Peter Kiewit Sons ULC (Kiewit) began construction of theTłı̨ chǫ All Season Road (TASR) in August of 2019. This
high-grade gravel road will extend from Yellowknife Highway 3 to the community of Whatì on Lac la Martre.
Previous Archaeological Impact Assessments (AIA) were carried out for the proposed road right-of-way (ROW)
and quarry pits in advance of construction (Stantec 2014, 2017; Golder 2020a).
Once construction commenced, additional building material was required and Kiewit identified three new quarry
pits for development (Pit 2B, 3, and 21B). These pits began development prior to the completion of an
Archaeological Overview Assessment (AOA). Golder Associates Ltd. (Golder) completed an AOA of these
locations and determined that areas of archaeological potential may have been impacted at Pit 3 (Golder 2020b,
2020c). As a result, the Culture and Heritage Division of the Government of Northwest Territories - Department of
Education, Culture, and Employment (GNWT-ECE) required that a post-impact assessment be conducted at
Quarry Pit 3. Kiewit also requested that a visual inspection be carried out at Quarry Pits 2b and 21B as part of
post-development due diligence, and that a pre-construction AIA be conducted at two additional proposed quarry
pits located at KM 80 and 86.75 along the TASR.
The field assessment was completed by Golder on October 15 and 16, 2020, under Northwest Territories Class 2
Archaeology Permit 2020-010. The field crew consisted of Patrick Young (Permit holder) and Jennifer Rychlo
(Assistant). The Tłı̨ chǫ Government was contacted regarding permissions to work on their traditional land as well
as participation in the field program; however, due to COVID-19 health concerns it was decided that the
community would not participate in this particular study (T. Steinwand, Tłı̨ chǫ Government, pers. comm. 2020).

1.1

Project Location and Components

The TASR is situated approximately 40 km west of the North Arm of Great Slave and Marian Lakes. When
complete the road will extend from approximately KM 196 on Yellowknife Highway 3, northwest for approximately
97 km to the community of Whati on Lac la Martre (Figure 1). The road will generally follow the old “Lac la Martre”
winter road also known as the Old Airport Road.
The five quarry pits examined as part of the current study occur along the length of the TASR (Table 1). Quarry
Pit 2B is located near the south end of the road at approximately KM 4+400. A 19 ha area was originally proposed
for this pit; however, only 0.75 ha were developed. Quarry Pit 3 is located at KM 6+800 where a 43 ha area was
originally considered; however, only 5.5 ha was developed. Quarry Pit 21B is located at KM 24+100 just north of
the Kiewit construction camp. An area 44.5 ha in size was originally considered; however, only 3.3 ha were
developed. No further development or expansion of these three quarry pits is proposed as part of the current
construction program. The two proposed quarry pits are located towards the north end of the TASR. Quarry Pit
KM 80 is 9.13 ha in size and Quarry Pit KM 86.75 is 4.65 ha in size.
Table 1: Summary of Quarry Pits examined Under Permit 2020-010
Name

Location (TASR KM)

Originally Proposed Area (ha)

Developed Area (ha)

Quarry Pit 2B

4+400

19

0.75

Quarry Pit 3

6+800

43

5.5

Quarry Pit 21B

24+100

44.53

3.3

Quarry Pit KM 80

80+000

9.13

n/a

Quarry Pit KM 86.75

86+750

4.65

n/a
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Potential Impacts

Archaeological sites are non-renewable resources that may be located on or near the ground surface or deeply
buried depending on the local environment. They can include artifacts such as stone tools, stone flaking debris,
cut or modified bone/wood, or early objects of European or Euro-Canadian manufacture made from metal, glass,
or ceramics. Sites can also include features such as hearths, stone cairns, caches, and dwelling remains such as
tent rings or log cabins.
Alteration of the landscape can result in the damage or complete destruction of all or portions of archaeological
sites. These alterations often involve the displacement of artifacts resulting in the loss of valuable contextual
information or may involve the destruction of the artifacts and features themselves, resulting in complete
information loss. These losses are permanent and irreversible.
The quarry pit developments have or will result in significant ground disturbance through clearing and grubbing of
surface vegetation, blasting bedrock, and/or excavation and removal of granular material. This has the potential to
impact archaeological sites if present.

1.3

Objectives and Scope

Archaeological resources are important for the understanding of the cultural history of the NWT and are valued by
local community members. As a result, they are protected by legislation, regulation, and policy. This includes the
NWT Archaeological Sites Act (2014) and the NWT Archaeological Sites Regulations (2014), the Mackenzie
Valley Resource Management Act (1998) and the Mackenzie Valley Land Use Regulations (1998).
The NWT Archaeological Sites Regulations (2014) define an archaeological site as: “A location where an
archaeological artifact is found.” An artifact is further defined as: “Any tangible evidence of human activity that is
more than 50 years old, in respect of which an unbroken chain of possession cannot be demonstrated.” The
NWT Archaeological Site Regulations state that: “No person shall excavate, alter or otherwise disturb an
archaeological site, or remove an archaeological artifact from an archaeological site, without a Class 2 permit”.
The Mackenzie Valley Land Use Regulations (MVLUR) further state that: “Unless expressly authorized by a
permit or in writing by an inspector, no permittee shall conduct a land use operation within 30 m of a known
monument or a known or suspected historical, archaeological site or burial ground”. The Wek’eezhii Land and
Water Board (WLWB) is a regional regulatory authority that is guided by the MVLUR, and has jurisdiction over
lands where the TASR is located. The WLWB typically requires a 150 m setback distance from known or
suspected sites unless expressly authorized by a permit or in writing by an inspector.
In compliance with these regulations, the GNWT-ECE and Kiewit requested that Golder conduct an AIA and field
inspections to support the TASR project. The field program was carried out under a Class 2 Permit with the
following objectives:



conduct a post-impact inspection of Quarry pits 2B and 21B in the form of pedestrian surveys to examine
exposures and adjacent high potential landforms;



conduct a post-impact assessment of high potential landforms (including shovel testing) immediately
adjacent to Quarry Pit 3 development;



conduct a pre-impact AIA of proposed Quarry Pits Km 80 and KM 86.75;



document and evaluate any archaeological or traditional use sites that may be present in examined areas;
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recommend any follow-up mitigation or avoidance measures as required; and



prepare a report for submission to GNWT and distribution to local communities as required to fulfil permitting
requirements.

2.0
2.1

ENVIRONMENTAL AND CULTURAL BACKGROUND
Environmental Setting

The TASR is located in the Great Slave Lake Plain ecoregion of the Taiga Plains Ecozone (Ecological Framework
of Canada 2019). The ecoregion extends northward from the North Arm of Great Slave Lake to Lac la Martre. It is
characterized by low-lying terrain dominated by open stands of black spruce with an understory of dwarf birch,
Labrador tea, lichen, and moss. Drier and warmer sites tend to have more white spruce, paper birch, and some
aspen. Wet sites are usually covered with bog-fen vegetation. Wetlands cover 50% of the region which are
typified by shallow lakes. Dominant soils consist of Turbic and Organic Cryosols with some Organic (Fibrisols),
Luvisols, and Dystric Brunisols developed on level to hummocky morainal and organic deposits. Permafrost is
discontinuous throughout the ecoregion. Characteristic wildlife includes caribou, moose, black bear, red and arctic
fox, snowshoe hare, muskrat, spruce grouse, raven, and waterfowl.
Much of the region was covered in the past by Glacial Lake McConnell, which existed from approximately 11,800
to 8,300 years ago before receding to eventually form Great Bear and Great Slave lakes (Smith 1994). The
transition from glacial to modern lakes has influenced much of the surficial geology of the region, with beach
ridges and glaciolacustrine sediments common throughout (Kerr et al. 2016).
The terrain of the Project area is heavily forested and generally of low relief with many small lakes, drainages and
wetlands. The TASR crosses several named rivers including La Martre River, James River, and Duport River.
However, the route also traverses upland features such as eskers, knolls and beach ridges, where quarry pits
typically occur. Forest fires swept through the region in 2014 resulting in large areas of burned and regenerating
forest along southern portions of the TASR.

2.2

Cultural History

Archaeological investigations conducted in the NWT and Nunavut since the middle of the 20th century have
contributed to the development of the culture history for the region. Notable summaries are provided by Clark
(1975); Gordon (1975, 1996); McGhee (1970); Maxwell (1984); Noble (1971); and Wright (1981).

2.2.1

Precontact Period

People have occupied portions of the NWT since the end of the last ice age. Deglaciation of the NWT began
during the Holocene Thermal Maximum at approximately 10,500 Before Present (BP) and central NWT was
essentially deglaciated by 8,000 BP (Dyke 2004; Noble 1981). The earliest known inhabitants of the region date
from approximately 8,000 to 6,500 BP and are known as Paleo-Indians of the Northern Plano tradition. The tool
assemblage of this culture is typified by lanceolate (long, narrow or “lance-shaped”) spear points of stone. These
lanceolate points with tapered and ground bases were manufactured largely out of quartzite (Gordon 1996) and
are similar in form to Agate Basin points, resembling those of early hunters of the Northern Plains (Wright 1981
and Noble 1971). Sites from this period are poorly represented in the archaeological record but have been found
in association with major caribou crossings that also provide good fishing (Wright 1981). The better-known sites
include those near Grant Lake (Wright 1976), along the Thelon River (Harp 1961), and at Acasta Lake (Noble
1971). It is believed that this population spread into the area from the south as the climate improved after
deglaciation, perhaps following the caribou as they migrated beyond the treeline to the tundra of the barrenlands.
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Approximately 6,500 years ago, Northern Plano developed into the Shield Archaic (6,500 to 3,500 BP)
(Clark 1991; Gordon 1996; Wright 1981). This change coincided with a warming period that resulted in the
expansion of the boreal forest as far north as Dubawnt Lake. Projectile points from this period were also
manufactured primarily out of quartzite but differed from the preceding Northern Plano Tradition in that they were
“side-notched lance heads with ground, rocker [convex] bases” (Gordon 1996). This period is also poorly
represented in the archaeological record.
The Shield Archaic Tradition was followed by the Pre-Dorset Tradition. The Pre-Dorset Tradition represents the
first peoples to enter the Canadian high Arctic beginning approximately 4,000 years ago with origins in the
western arctic and Siberia (Maxwell 1984). Pre-Dorset is part of the Arctic Small Tool Tradition (ASTt) and is
characterized archaeologically by very small, finely retouched tools manufactured from fine grained, banded chert
and quartz. Distinct tools include burins, burin spalls, microblades and microcores, and end and side blades used
for harpoons and arrows. Although primarily adapted to coastal environments, subsequent cooling trends
adversely affected maritime subsistence patterns. As a result, some Pre-Dorset people were forced further south
into the interior mainland to exploit migrating caribou herds on the barrenlands beginning approximately 3,500 BP.
Pre-Dorset sites have been found in the NWT and as far south as northern Alberta, Saskatchewan, and Manitoba
(Gordon 1996).
Around 2,600 BP and extending through to 200 BP, the Arctic Small Tool Tradition is replaced by the Taltheilei
Tradition. This Tradition represents a separate cultural migration of peoples from the west adapted to a primarily
terrestrial caribou subsistence and is well known from sites throughout the NWT. This is the last archaeological
culture present prior to the arrival of Europeans and is generally considered to represent the ancestors of modern
Dené. It is unclear whether the Pre-Dorset peoples were forced out of the area by their successors, but a gap in
the radiocarbon dates leaves no evidence for contact between the two (Clark 1991). The Taltheilei assemblage
contains, among other things, large shale and quartzite lanceolate and notched projectile points, bifacial knives,
sandstone whetstones, and distinct discoidal hide-working tools known as chithos (Gordon 1996). Tools are
commonly made of a grey siliceous shale, quartz, or quartzite. The Taltheilei Tradition has been divided into three
Phases based on projectile point style: the Early Period (2,600 to 1,800 BP) characterized by long stemmed
points; the Middle Period (1,800 to 1,300 BP) by un-shouldered lanceolate points; and the Late Period (1,300 to
200 BP) by small side and corner-notched points (Gordon 1996).
Around the time of European contact, a number of Dené group’s traditional territories overlapped in the region
extending north of Great Slave Lake. These groups included the Tłı̨ chǫ and Yellowknives Dené. The Dené
employed traditional land use patterns that focused on the seasonal movements of harvestable wildlife
(Helm 1981). The big game animals harvested include barren ground and woodland caribou, moose, and less
commonly, muskox and wood bison. Small fur bearing animals were taken on a regular basis, with hare being an
important winter food resource; grouse and ptarmigan were also taken when big game was scarce. Dried meat
and fish were also important sources of food in the winter. Bow and arrow, spears, deadfall, snares, clubs, and
eventually rifles were used to hunt a variety of big and small game (Rogers and Smith 1981).
Dené groups shared a similar loose social organization and were highly mobile, reflecting the seasonal
distribution of the resources of the region. Easily transportable conical, skin-covered tipi-like structures were used,
as well as temporary rectangular pole and brush-covered shelters. Travel during the warmer months tended to
focus on the use of canoes along rivers and lakes and, in the colder months, on the use of snowshoes, dogsled,
and toboggans (Rogers and Smith 1981).
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Historic Period

With the arrival of Europeans and the fur trade along the Hudson Bay coast, Dené groups began travelling great
distances as early as the 1730’s to trade furs. Some early traders ventured into the barrenlands to make contact
with more distant First Nations groups. The most notable was Samuel Hearne who made two expeditions
between 1769 and 1772 from Fort Prince of Wales on Hudson Bay, through the interior, across Great Slave Lake,
and eventually to the mouth of the Coppermine River (Tyrrell 1911).
Cuthbert Grant of the Northwest Company established the first trading post on the south shore of Great Slave
Lake in 1786, about 50 km east of the current town of Fort Resolution. This was followed immediately by Laurent
Leroux of Gregory, McLeod and Company. Because of poor fishing, the posts were moved west near the Slave
River (Keith 2001). Other short-lived posts were established in the East Arm area including the “Old Fort
Providence” post near Yellowknife Bay, which was established by the North West Company in 1790 (Jones 2005)
and Fort Reliance which was built in 1833 at the mouth of the Lockhart River as a winter quarters for explorer
George Back (Keith 2001).
As a result of the arrival of fur trade posts in the region in the late 1700s, conflict developed between the
Mackenzie River Dené, which include the Tłı̨ chǫ, and the more southerly based Yellowknives, who had better
access to trade goods (Gillespie 1981). Resolution of this conflict was eventually achieved in the latter part of the
19th century. The establishment of Old Fort Rae, on the North Arm of Great Slave Lake in 1852 provided the
Tłı̨ chǫ a focal point for their trading activities, while the older more southerly posts continued to serve the
Yellowknives and Chipewyan (Gillespie 1981; Helm 1981). The local Métis were known to trade at both locations.
The fur trade resulted in some Dené groups abandoning the barrenlands during the early Historic Period in favour
of the forests to the south to more effectively engage in the fur trade (Gordon 1996). By the late nineteenth/early
twentieth century, the Dené started to build more permanent villages along the north and east arm of Great Slave
Lake. Although people continued to travel widely, including trips to the barrenlands, by the early twentieth century
Dené groups began to overwinter at villages near fur trade posts such as Dettah on Yellowknife Bay, what is now
Behchokǫ̀ on the North Arm of Great Slave Lake, and at Łutsel K’e on the east arm of Great Slave Lake.
Historical evidence suggests that a few Métis families may have been resident in the Great Slave Lake area prior
to the establishment of fur trade posts. The fathers of these families may have been affiliated with French trading
companies operating in the interior of North America, arriving at Great Slave Lake by following the Chipewyan
trade brigades. Although the population of solely European ancestry of Great Slave Lake was very small in the
last fifteen years of the eighteenth century, the employees of the trading companies (exclusively male) were quick
to form families with local Dené women. By the 1790s, people of European ancestry had begun to establish a
sufficiently persistent presence in the Great Slave Lake area that the first signs of local Métis family formation
appear. By 1800, a number of Métis children had been born in the region, and Europeans had established a
limited year-round presence centred on trade posts (Jones 2005).
After contact, the fur trade was the centre of the NWT economy. The dramatic expansion of the fur trade during
the 19th century brought an increased awareness of the geography of the NWT. Early explorers, surveyors,
sportsmen, and trappers began passing through the region searching for interior routes to the barrenlands, as well
as the Arctic and Hudson Bay coasts. In 1890, Warburton Pike travelled with Chipewyan Métis, King Beaulieu, to
MacKay Lake and Lac de Gras to hunt musk-ox. Pike’s descriptions of traditional hunting methods mirror the
accounts given by modern Dené through traditional knowledge studies.
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The Klondike Gold Rush of the early 1900s brought other exploration and mining activity to the North. Prospectors
travelling toward the Yukon staked claims and collected samples as they passed through the NWT. In the 1920s,
oil was discovered in Norman Wells and in 1933 gold was first discovered in Yellowknife Bay. This eventually led
to the establishment of the town of Yellowknife in 1937 and ongoing exploration and prospecting throughout Great
Slave Lake and the NWT (NWT Mining Heritage Society 2009).

2.3

Previous Archaeological Research in Project Area

The TASR has been subject to a number of previous Archaeological Impact Assessments. This includes an
assessment of the proposed road ROW and high potential water crossings/landforms conducted in 2014
(Stantec 2014). No new archaeological sites were identified during this study; however, one previously recorded
historic site (KgPo-3) was revisited on the La Martre River. In 2017, 11 borrow prospects were assessed that
resulted in the recording of five prehistoric sites, one historic site and two traditional use sites (Stantec 2017). In
2018 assessments of proposed revisions to the project included five potential road re-alignments, six borrow
pit/geotechnical testing locations, and a visit to a potential grave site reported by the Tłı̨ chǫ Government on the
James River. No archaeological sites were documented during this assessment; however, the reported grave
location was given a borden designation (Golder 2020a). A winter site visit to Quarry Pit 21B was also conducted
to identify high potential landforms under Permit 2019-017; however, conditions precluded an actual impact
assessment (Golder 2020b).
These assessments resulted in the recording/revisiting of eight archaeological sites and two traditional use sites
(Table 2; Stantec 2014, 2017; Golder 2020a). This included sparse prehistoric lithic scatters that were likely the
result of stone tool production or rejuvenation (n=4); one prehistoric campsite; one historic Indigenous
portage/camp site; one historic labour camp likely related to Highway 3 construction, and one reported grave
location. No diagnostic tools were recovered to indicate a potential age or cultural affiliation for the precontact
sites. The traditional use sites consisted of more recent land use cabin/camp remains.
The recorded sites typically occur along significant water courses (e.g., La Marte and James rivers) or along
prominent landforms (e.g., beach ridge, ridge, esker, bedrock outcrop, uplands) overlooking wetlands or
watercourses. The exception was the more recent 20th century labour camp that was associated with modern
infrastructure developments and located adjacent to Highway 3.
Table 2: Summary of Recorded Archaeological and Traditional Use Sites Along TASR
Cultural Site Permit No.

Type

KgPo-3

2014-009 Historic Indigenous -Portage/campsite

KcPn-1

2017-003

KcPn-2

Historic – mid-20th C campsite (HWY 3
labour camp)

Landscape Description
South side of La Martre River

Project Component
La Martre River
crossing

Near north end of
decommissioned airstrip

Prospect 1

2017-003 Prehistoric – Lithic Scatter (5 debitage)

Sandy former beach ridge
overlooking wetlands

Prospect 1

KdPo-1

2017-003 Prehistoric – Lithic Scatter (2 debitage)

Ridge overlooking
wetland/drainage

Prospect 13C

KePo-1

2017-003 Prehistoric – Isolated Find (1 core)

Ridge overlooking small lake

Prospect 33A

KfPo-1

2017-003 Prehistoric – Lithic Scatter (3 debitage)

Ridge (esker) overlooking
small lake

Prospect 68A

KgPo-4

2017-003

Edge of bedrock
dome/exposure – viewshed
towards large lake

Prospect 105

Prehistoric – campsite (11 debitage, 2
utilized flakes, 2 core, 1 tool)

6

December 2020

19123658

Table 2: Summary of Recorded Archaeological and Traditional Use Sites Along TASR
Cultural Site Permit No.

Type

Landscape Description

Project Component
James River crossing

KfPo-2

2018-008 Reported James River Grave Location

Ridge on north bank of James
River

T01

2017-003 Cabin remains

Break in slope leading to
drainage

Prospect 13B

T02

2017-003 Hunting/trapping camp remains

Edge of small lake

Prospect 33A

3.0
3.1

METHODOLOGY
Archaeological Overview Assessment

An AOA was previously conducted to identify the archaeological potential of Quarry Pits 2B and 3 by Golder
(2020c). The GNWT-ECE conducted AOA of Quarry Pit 21B that was supplemented by a winter field visit by
Golder in 2019 (Golder 2020b). Although an AOA was not prepared for Quarry Pits Km 80 and KM 86.75, the
same principals were applied to identify high potential landforms prior to fieldwork.
Archaeological potential within the quarry pits was assessed using a combination of archaeological site file search
data, as well as publicly available National Topographic Service (NTS) maps, and satellite imagery. Hillshade
Digital Elevation Models (Arctic DEM Explorer 2020) viewed in ESRI ArcMap software was used to evaluate
landscape potential with consideration of factors such as elevation, slope and aspect.
Criteria for determining the archaeological potential of landscape varies from region to region, but typically
includes proximity to water, elevated landforms, as well as a consideration of known site distribution, traditional
land use areas, and traditional trail systems. Consideration is also given to extent of existing disturbance or
development in the area.
The following landforms are considered to exhibit archaeological potential in the project area:



Lake and stream shorelines: well-drained, elevated and accessible landforms adjacent to existing or former
waterbodies provide suitable locations for campsites, provide access to fresh drinking water, fish, waterfowl,
and often a variety of plants/berries.



Beach ridges/strandlines: the project is located in the former Glacial Lake McConnell basin, which eventually
drained to form Great Slave Lake and Great Bear Lake. Glaciofluvial sediments and some bedrock ridges
reworked into glaciolacustrine beaches are found throughout the area. Such former shorelines or beach
ridges have potential for archaeological sites, particularly for the Early Precontact Period.



Eskers: these landforms were used as natural human and animal travel corridors, they provide unique
wildlife habitat (e.g., fox, bear dens), serve as lookouts for game, and provide a potential source for lithic
material used for stone tool manufacture.



Bedrock ridges/outcrops: these landforms often contain quartz veins that were quarried as a lithic resource,
and can provide elevated vantage points to serve as lookouts.



Narrows or portages separating lakes and/or rivers: these landforms influence human trail routes and animal
migration behaviour; they can often correspond with caribou crossings and hunting/lookout sites used to
exploit the predictable and/or restricted movement of wildlife.

In contrast to the above, areas not amenable to human occupation or exploitation are considered to have low
archaeological potential. This includes low, poorly-drained areas such as bogs, fens, and some shorelines,
7
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steeply sloped terrain and bedrock faces, inland areas far from current or past water sources, and closed
drainage systems that are difficult to access.

3.2

Field Methods

Prior to field studies, shapefiles of proposed project boundaries and high potential areas were uploaded to handheld GPS units to aid in field navigation and assessment. The field assessment consisted of a ground survey
involving pedestrian transects and shovel testing.
Pedestrian transects consist of crew members walking generally parallel to each other with transect spacing
varying depending on constraints of landforms and degree of natural exposure. Exposures such as tree throws,
game trails, cutbanks, vehicle trails or other human made disturbances were examined for evidence of artifacts or
cultural features.
To determine the presence of buried archaeological components, shovel tests were excavated on well-drained
landforms with developed soil. Tests are generally spaced 5 to 10 m apart across the landform or as restricted by
topography. Each test measures approximately 40 cm by 40 cm and is excavated to sterile soils or bedrock. Soil
matrix is put through a 6 mm screen mesh and carefully examined for evidence of cultural artifacts. Shovel test
wall profiles are examined for signs of features and buried palaeosols. Pedestrian transects, shovel tests, and any
cultural features/artifacts observed are recorded with a hand-held GPS. Digital photographs are taken of
landscape and cultural features.

3.3

Reporting and Conservation

The results of the field program are included in a final permit report (herein) that is submitted to GNWT-ECE, the
proponent and to local communities as required to fulfil the archaeological permit conditions. The final report
includes a detailed description of the project, environmental setting, cultural and archaeological history, field
methodology, assessment results, and recommendations. If significant archaeological resources are found,
management recommendations typically include the following:



Avoidance: this is the preferred option whenever feasible. This can be achieved through modification of project
design plans or by erecting markers or barricades to ensure avoidance during construction or land use.



Systematic data recovery: if a site cannot be avoided and is at immediate risk of disturbance, mitigation options
are developed in consultation with the GNWT-ECE, the proponent and input from local communities. This can
include systematic artifact and feature mapping, artifact collecting, detailed shovel testing, and/or excavation.

Identified sites are documented on site inventory forms and submitted to GNWT-ECE for inclusion in the territorial
site database as per requirements. The proponent is provided with specific site locational data to assist with
project development, planning, and avoidance measures as needed.
Analysis of collected artifacts includes cleaning, cataloguing, identification, and description of each individual item
for discussion in the final report. If required, consultation with a professional conservator is undertaken regarding
specific conservation requirements for sensitive or unstable artifacts (e.g., bone, wood). All collected materials are
submitted and held in long term storage at the Prince of Wales Northern Heritage Centre (PWNHC) according to
requirements outlined by the PWNHC.
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RESULTS
Archaeological Overview Assessment Results

Landforms exhibiting archaeology potential were identified in each of the Quarry Pit areas (Table 3). Surficial
geology maps indicate that Pits 2b, 3 and 21B are located in upland areas of glaciolacustrine beach sediments,
which are characterized as:
“…sandy gravel, may contain cobbles and boulders; variable thickness; derived mainly from reworked glaciofluvial
sediments forming raised beaches of ancestral Great Slave Lake, as a result of isostatic uplift; may also include
shingle beaches derived from exposed bedrock outcrops (Kerr et al. 2016).”
In Quarry Pit 2B, localized landforms exhibiting potential included a ridge and knoll feature immediately west of
what appears to be a seasonal drainage (Golder 2020c). This landform was not impacted by existing quarry pit
development. Further assessment was required only if future development was proposed and should also include
knoll features immediately west and south of the developed pit (G. Mackay, GNWT-ECE, pers. comm.
January 24, 2020).
In Quarry Pit 3 a narrow, discontinuous ridge with a low profile was interpreted as a beach ridge. Pit development
had impacted a portion of the north ridge, and the tip of the southern ridge feature (Golder 2020c). A post-impact
assessment of these landforms immediately adjacent to the developed pit was required by GNWT-ECE
(G. Mackay, GNWT-ECE, pers. comm. January 24, 2020).
Within Quarry Pit 21B a prominent bedrock ridge and series of adjacent beach ridge features were identified as
having archaeological potential south of the pit, in addition to a terrace edge overlooking an open wetland to the
west of the pit (Golder 2020b). These landforms were avoided by pit development, and further assessment was
required only if future development was proposed (N. Smethurst, May 19, 2020).
Surficial geology maps for proposed Quarry Pits KM 80 and 86.75 indicate they are in a different environment.
They are located in areas of undifferentiated till, which is characterized by “… poorly sorted silt to gravel
diamicton, >2m thick, may exhibit stream-lined drift forms, may be modified by glacial lake or glacial meltwater
processes” (Ednie et al. 2014).
An examination of DEM Hillshade and satellite imagery in advance of the field program indicated Quarry Pit KM
80 is located on a broad ridge feature intersected by the TASR. The south end of the ridge located adjacent to a
small pond to the west and overlooking a low wetland area to the east was identified as having archaeological
potential.
Quarry Pit KM 86.75 is centred on a small knoll that occurs at the west end of a ridge feature. The summit of this
knoll was identified as having archaeological potential.
Table 3: Summary of AOA Results
Proposed Quarry Pit
2B
3
21B

Landform Type / Description
Ridge feature adjacent to seasonal drainage channel west of pit
Low, narrow beach ridge northwest of pit
Low, narrow beach ridge southeast of pit
Bedrock ridge, beach ridges south of pit
Crest of terrace overlooking lowland west of pit

KM 80

Upland ridge overlooking pond and wetland towards southeast corner of pit

KM 86.75

Knoll at center of proposed pit
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Field Assessment Results
Quarry Pit 2B

Quarry Pit 2B is located at KM 4+400 near the south end of the TASR and immediately south of the road ROW
(Figure 1 and 2). A quarry pit measuring approximately 100 m by 70 m and gravel crushing area was developed
at this location in the fall of 2019 (Photos 1 to 3). After conducting an AOA for this location, a post-impact AIA
was not required; however, Kiewit requested that a pedestrian inspection be carried out of the pit and adjacent
areas as part of post-development due diligence. It also provided an opportunity to ground truth the
recommendations in the AOA.
The pit is located on an upland that was subject to the 2014 forest fire. Vegetation cover consists of burnt and
regenerating jack pine. The understory generally consists of an open forest floor with good visibility as a result of
soil and gravel exposures throughout. Exposures along the quarry pit wall and southern boundary where the pit
intersected the upland terrace were examined for evidence of cultural materials (Photo 4). Transects were also
walked along beach ridges immediately east of the pit and along the high potential landform extending to the
southeast, before looping back to the pit (Photo 5 and 6).
The drainage channel identified in the AOA to the east of the high potential ridge consisted of a low gently sloping
swale with burnt and regenerating jack pine (Photo 7). The vegetation was consistent with that of the upland
terrain and did not suggest the low area contained running or standing water for extended periods, and may not
be a significant seasonal drainage channel. The open area arcing south of the pit thought to be a fen/wetland area
when viewing imagery for the AOA, turned out to be an open bedrock pavement area consisting of large slabs of
exposed limestone/dolomite on the ground surface with little vegetation cover (Photo 8).
The knoll features west of the pit as identified by the GNWT-ECE as having potential were also examined. This
area was similar to beach ridge features found in the southeast high potential area, with a defined break in slope
along a terrace edge (Photo 9).
No evidence of archaeological materials was observed during inspection of exposures along the quarry pit
perimeter, nor adjacent landforms. Ground truthing identified landforms that were misinterpreted in the AOA such
as the drainage channel to the west of the pit and fen area to the south of the pit. Regardless the pit is located on
an elevated bedrock ridge with adjacent beach ridges created by the recession of Glacial Lake McConnell. As a
result, it is still considered to be in an area of high archaeological potential, especially for early/Middle precontact
sites. Should the quarry pit be expanded in the future, further AIA including shovel testing is recommended.

4.2.2

Quarry Pit 3

Quarry Pit 3 is located at KM 6+800 near the south end of the TASR and north of the road ROW (Figure 1 and 3).
A quarry pit measuring approximately 385 m by 135 m and associated access road was developed at this location
in the fall of 2019. Unlike the other quarry pits along the TASR that were exploiting bedrock, this pit was a sand
source. After conducting an AOA for this location, a post-impact AIA was required by the GNWT-ECE.
The pit is located in generally flat to gently undulating terrain. Adjacent vegetation consists of burned and
regenerating jack pine from the 2014 forest fire, with an abundance of deadfall and seedlings. There is a sparse
understory of bearberry and crowberry. A pedestrian reconnaissance was walked along the access trail and the
entire periphery of the pit, which had been cleared of vegetation but not excavated (Photos 10 to 13). Exposures
were excellent and no archaeological materials were noted.
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The first high potential area is located immediately west of the northwest corner of the pit (Photos 14 and 15).
The landform consists of a very subtle upland “ridge” with gentle slopes to the surrounding lowland. Pedestrian
reconnaissance did not identify any artifacts or features exposed on the surface. To determine the presence of
buried archaeological components, 18 shovel tests were excavated along the highest part of the landform. Tests
were generally placed in two parallel rows at 5 m intervals within an approximately 50 m by 15 m area. The soil
profile can be summarized as follows (Photo 16):








0 to 5 cm black organic sandy loam;
5 to 13 cm grey sand;
13 to 27 cm coarse gold sand;
27 to 31 cm brown coarse sand;
31 to 39 cm gold sand; and
39 to 45 cm yellow/grey sand.

All tests were negative for cultural materials.
The second high potential area is located immediately southeast of the southeast corner of Quarry Pit 3 (Photos
17 and 18). The landform in this area consists of the western terminus of a similar subtle upland “ridge” that
extends for 600 m to the southeast. Assessment focused on a small knoll of this ridge immediately adjacent to
the pit and west of an old bush trail/cut line located in a swale approximately 50 m southeast of the pit (Photo 19).
Pedestrian transects identified a modern artifact scatter consisting of an aluminum soda can, a tin can with a
crimped seam typical of modern sanitary cans, two wood planks with wire cut nails, and a piece of plywood
(Photo 20 and 21). Several cut tree stumps were also noted in the vicinity. This appears to be the modern refuse
of people using or camping along the adjacent trail, which merges with the original winter road approximately
300 m to the southwest.
To determine the presence of buried archaeological components, 28 shovel tests were excavated within an
approximately 45 m by 30 m area. Tests were placed approximately 5 m apart in four rows across the knoll. The
soil profile can be summarized as follows (Photo 22):






0 to 5 cm black organic sandy loam;
5 to 13 cm grey sand;
13 to 39 cm coarse gold sand; and
31 to 45 cm yellow/grey sand.

All tests were negative for cultural materials.
Additional pedestrian transects were walked along the ridge to the southeast towards the road to ground truth the
archaeological potential of the landform. It remained a subtle feature across its length with no distinct break in
slope. Rather, it was part of a broader, gently undulating landscape. Vegetation was similar, although it eventually
transitioned to old growth jack pine forest towards the south that was not affected by the forest fire.
No evidence of archaeological materials was observed during inspection of exposures along the quarry pit
perimeter, nor adjacent landforms. Ground truthing determined that the beach “ridges” identified in the AOA were
less pronounced than inferred from the maps. However, the pit is located on a broad sandy upland with evidence
11
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of more complex ridge features to the east and southwest of the larger proposed pit area. In addition, modern
refuse was identified adjacent to the cut line extending northeast-southwest through the pit area, and there is
potential for historic or traditional land use sites to be found along this trail. As a result, should the quarry pit be
expanded in the future, further AIA including shovel testing is recommended.

4.2.3

Quarry Pit 21B

Quarry Pit 21B is located at KM 24+100 immediately west of the road ROW (Figure 1 and 4). A quarry pit
measuring approximately 225 m by 235 m (at its widest) and associated access road was developed at this
location in the fall and winter of 2019 (Photos 23 to 24). An AOA was conducted by GNWT-ECE for Phase 1
development of the pit and a winter site visit was conducted by Golder (2020b) to assist with the Phase 2
expansion of the pit and avoidance of high potential landforms. Although a post-impact assessment was not
required, Kiewit requested that a pedestrian inspection be carried out of the pit and adjacent areas as part of postdevelopment due diligence. It also provided an opportunity to ground truth the recommendations in the AOA.
The pit is located on an upland with visible beach ridges and bedrock outcrops. Vegetation consists predominantly
of jack pine and birch, with ground cover of bearberry and patches of reindeer moss. A pedestrian
reconnaissance was conducted along the periphery of the pit and exposures were examined (Photos 25 to 27). It
was confirmed that the pit was not expanded to the south beyond the initial Phase 1 limits, but rather expanded to
the west as part of the approved Phase 2 limits. As a result, the entire ridge to the south identified as high
potential in the AOA was left intact, as was the western terrace edge.
Pedestrian transects were walked along the western terrace edge. Viewing the landform under snow free
conditions confirmed its high potential status (upland terrace edge overlooking a wetland). As noted in the AOA,
trees had been hand cut and backhoes were walked into the area to excavate test pits prior to quarry pit
development. Exposures created by this trail, which extended for approximately 400 m along the landform, were
examined. Visibility was generally good as there was limited vegetation cover and significant areas of shallow soil
disturbance (Photos 28 to 32). No archaeological materials were observed within the exposed tan/grey sands.
Transects continued to the high potential ridge located in intact areas south of the pit. The ridge was defined by
an exposed limestone/dolomite rock face along its eastern edge that dropped sharply to its eastern slopes (Photo
34). Exposed gravel beach ridges were noted along the top of this ridge as well as along the descending eastern
slopes (Photo 35). Exposure was good and time was spent examining the beach ridges along the crest of the
ridge. No artifacts were observed.
Lastly, transects were walked along another exploration trail that extended approximately 325 m from the
southeast corner of the pit to the upland south of the high potential ridge feature (Photo 36). The trail ascended a
gentle slope to the top of the broad upland. Surface visibility was good along this approximately 5 m wide trail, as
soils were exposed and there was limited vegetation. No artifacts were observed.
The quarry pit inspection confirmed that the pit development did not disturb high potential landforms identified in
the AOA and winter field visit. No evidence of archaeological materials was observed during inspection of
exposures along the quarry pit perimeter, nor adjacent landforms. However, it verified that the general area
consists of multiple beach ridges on an upland area that extends for quite a distance to the south. Should the
quarry pit be expanded in the future, an AIA including shovel testing under snow and frost-free conditions is
recommended. Areas to the south where the beach ridges interface more closely with low wetlands to the east
may exhibit the greatest potential.
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Quarry Pit KM 80

The proposed quarry pit at KM 80 is located towards the north end of the TASR (Figure 1 and 5). It is
approximately 9.13 ha in size; however, the road ROW bisects through the centre of the development, resulting in
approximately 2.5 ha of existing disturbance (Photos 37 and 38). The terrain at this location consists of a broad
ridge oriented north-south, with steep slopes to the east overlooking a low area with wetlands. A small pond is
also present at the southwest end of the ridge. Vegetation consists of very dense jack pine, spruce and birch
trees with an understory of green alder, rosehips, bearberry, reindeer and sphagnum moss.
The high potential area on the east side of the ROW was inspected by pedestrian transects. However, it was
evident that road construction along the ROW had cut through the highest potential area near the south end of the
ridge (greatest break in slope and view over wetlands). What was left of the crest of the ridge was inspected to
the north. There was limited ground visibility as a result of the dense vegetation. A relatively flat area 100 m north
of the south end of the ridge was selected to determine the presence of buried archaeological deposits (Photos 39
and 40). Fourteen shovel tests were placed in an approximately 40 m by 10 m area. The soil profile can be
summarized as follows:





0 to 3 cm organic humus;
3 to 12 cm brown sand and gravel; and
12 to 16 cm light brown sand with large gravel.

The landform was followed another 100 m to the north where it transitioned to undulating and uneven boulder
terrain with occasional limestone/dolomite outcrops or erratics (Photo 41). A low swale containing a more mature
stand of trees and open forest floor was encountered. The location did not have particularly good potential, but
the vegetation was noticeably different from the surrounding area. Five shovel tests were placed in an
approximately 10 m by 5 m area to sample the location (Photo 42 and 43). The soil profile was noticeably
different from the crest to the south, containing finer grey sand. The stratigraphy can be summarized as follows:





0 to 4 cm organic humus;
4 to 10 cm grey sand and roots; and
10 to 30 cm white/grey fine sand.

All shovel tests placed on the east side of the ROW were negative for cultural material.
Pedestrian transects were also walked along the west side of the ROW to determine if there were other areas
exhibiting archaeology potential. To the northwest the terrain was broad and undulating with no distinct break in
slope to define a crest or point terrace. The terrain sloped gently to the west and south. The narrow low-lying
ridge immediately south of the small pond was also examined but consisted of uneven boulder strewn terrain.
The pond to the north is largely covered with wetland grasses and vegetation (Photo 44). The pond is less than
100 m in size and appears to be the result of internal drainage rather than part of an extensive stream or broader
drainage system. No suitable areas of archaeological potential were identified on the west side of the ROW and
no shovel tests were excavated.
An assessment of the quarry pit consisting of pedestrian transects, shovel testing and examination of road cut
exposures did not identify any archaeological sites in conflict. As a result, there are no further concerns with
development of Quarry Pit KM 80.
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Quarry Pit KM 86.75

The proposed quarry pit at KM 86.75 is located approximately 1 km north of the La Martre River near the north
end of the TASR (Figure 1 and 6). Kiewit is proposing to develop a 4.65 ha quarry pit on the east side of the
ROW. This will encompass a small knoll located at the west end of a broad east-west oriented ridge feature
(Photo 45).
A survey was conducted in the gravel pit area with assistance from Robert Dekuysscher, Kiewit Environmental
Coordinator. Pedestrian transects were walked along the edge and summit of the knoll and confirmed the highest
and flattest portion of the landform exhibited the greatest potential. The remainder of the terrain sloped in all
directions. The vegetation in this area consisted of a burned and regenerating jack pine forest with limited
understory resulting in good surface exposure (Photos 46 and 47).
Along the summit near the east facing slope, a number of fossils were observed amongst a limestone boulder
field in an approximately 10 m by 5 m area (Photo 48 and 49). This included numerous bivalve shells and corals,
as well as what appears to be a nautiloid shell (Photos 50 to 52; F. McDougal, palaeontologist, pers. comm.
2020). The latter fossil was the largest and best preserved, measuring approximately 24 cm long by 15 cm wide.
The nautiloid shell represented appears to be part of a straight cone type, with the septa (chamber walls) and
siphuncle (central calcareous tube) visible. Nautiloid fossils are common to Ordovician aged limestone and are
the remnants of shellfish belonging to a class of mollusca known as cephalopods, which includes modern day
squid and octopus (McDougall 2019). The Ordovician Period spanned 41.6 million years from 485.4 million years
ago (Mya) to 443.8 Mya (Holland 2020).
To determine the presence of buried archaeological components, two areas were shovel tested along the knoll.
This included a flat area immediately west of the fossil boulder field (Photos 53 and 54). Ten shovel tests were
excavated in a 30 m by 20 m area. The typical soil profile was as follows:




0 to 10 cm tan clay/sand; and
10 to 20 cm brown sand and small to medium sized gravel

The second area tested was along the west facing break in slope that overlooked a lowland area where the road
ROW is located. Twenty-four shovel tests were placed along an approximately 55 m by 15 m area where the
break was most pronounced. The typical soil profile was as follows:





0 to 4 cm dark brown sandy loam;
4 to 12 cm tan clay/sand; and
12 to 30 cm brown course sand and gravel.

All shovel tests were negative for cultural material.
An assessment of the quarry pit consisting of pedestrian transects, shovel testing and examination of road cut
exposures did not identify any archaeological sites in conflict. However, several fossils were identified in a
boulder field. Although there is no legislation in the NWT that specifically addresses protection of fossil finds, the
GNWT-ECE recommended that a 30 m avoidance buffer be applied (G. Mackay, GNWT-ECE, pers. comm.
December 9, 2020). Provided the fossils are avoided by this buffer, there are no further concerns with the
development of the KM 86.75 Quarry Pit.
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SUMMARY AND RECOMMENDATIONS

Golder conducted a field inspection of three developed quarry pits and AIA of two proposed quarry pits located
along the TASR at the request of GNWT-ECE and Kiewit (Table 4). This included a pedestrian reconnaissance
examining existing exposures and high potential landforms identified during desktop AOA’s, as well as pre-impact
assessment (including shovel testing) of undeveloped landforms.
No archaeological concerns were identified as part of the post-impact inspections for Quarry pits 2B, 3 and 21B
and no further work is recommended in relation to current developments. However, as outlined in Section 4,
should these pits be expanded in the future, additional pre-construction AIA should be conducted under snow and
frost-free conditions.
No archaeological concerns were identified as part of the pre-impact AIA conducted for KM 80 and KM 86.75
Quarry Pits. No further work is recommended in advance of development. However, fossil finds located in the KM
86.75 Quarry Pit should be avoided by a 30 m buffer. Provided these fossils are avoided, there are no further
concerns with development in remaining areas of this quarry.
The recommendations presented in this report are subject to the approval of the Culture and Heritage Division of
the Government of Northwest Territories - Department of Education, Culture, and Employment.
Table 4: Summary of Assessment Results and Recommendations Under Permit 2020-010
Location
(TASR KM)

Type of
Assessment

No. of Shovel
Tests

Recorded
Sites

Quarry Pit 2B

4+400

Post-impact

N/A

0

No further concern; AIA if quarry pit is
expanded in the future

Quarry Pit 3

6+800

Post-impact

45

0

No further concern; AIA if quarry pit is
expanded in the future

Quarry Pit 21B

24+100

Post-impact

N/A

0

No further concern; AIA if quarry pit is
expanded in the future

Quarry Pit KM 80

80+000

Pre-impact

14

0

No further concern

Quarry Pit KM 86

86+750

Pre-impact

34

Fossils

Name

6.0

Recommendation

Avoid fossil find by 30 m buffer; no further
concern with remainder of quarry pit

EVALUATION OF RESEARCH

The field program provided an opportunity to evaluate the effectiveness of AOA recommendations. These desktop
assessments rely on a combination of data sets to make evaluations; however, it is largely based on Hillshade
DEM and satellite imagery to identify landforms that may exhibit archaeological potential. These efforts while
largely effective for this program did result in a few misinterpretations, with some landforms appearing to have
more prominence than what was actually evident in the field (e.g., the discontinuous ”beach ridge “ in Quarry Pit
3, or the “drainage channel” adjacent to Quarry Pit 2B), or misinterpreting at least one feature altogether (e.g., the
central ”fen” area in Quarry Pit 2B that was actually a bedrock pavement area).
Although these were errors on a microscale, the general approach of combining surficial geological data with
other mapping data in the region was effective in identifying potentially significant ancient landforms. This was
especially important in a region where the recession of ancestral Great Slave Lake played an important role in the
local geomorphology, and potentially ancient settlement patterns. The field assessment generally conformed with
expected archaeological potential for the region and the recommendations for further assessment are in areas
that are modelled to have high archaeological potential.
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Photo 1: Looking north across Quarry Pit 2B

Photo 2: Looking east across Quarry Pit 2B

Photo 3: Looking west across Quarry Pit 2B

Photo 4: Looking east across south margin of
Quarry Pit 2B

Photo 5: Looking west across beach ridge
immediately adjacent to Quarry Pit 2B

Photo 6: Looking south across beach ridge south of
Quarry Pit 2B

December 2020

Photo 7: Looking south across drainage swale east
of Quarry Pit 2B

Photo 9: Looking west across beach ridge west of
Quarry Pit 2B

Photo 11: Looking north along west margin of
Quarry Pit 3
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Photo 8: Looking north across bedrock pavement
area south of Quarry Pit 2B

Photo 10: Looking southwest along access to
Quarry Pit 3

Photo 12: Looking north across Quarry Pit 3
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Photo 13: Looking west across south margin of
Quarry Pit 3

Photo 14: Looking north across northwest potential
area, Quarry Pit 3.

Photo 15: Looking west across northwest potential
area, Quarry Pit 3

Photo 16: Typical soil profile in northwest potential
area, Quarry Pit 3.

Photo 17: looking northwest across southeast
potential area, Quarry Pit 3.

Photo 18: Looking west towards southeast potential
area, Quarry Pit 3.
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Photo 19: Looking northeast along cutline trail
adjacent to southeast potential area, Quarry Pit 3.

Photo 20: Tin can from southeast potential area,
Quarry Pit 3.

Photo 21: Wood planks from southeast potential
area, Quarry Pit 3.

Photo 22: Typical shovel test profile from southeast
potential area, Quarry Pit 3.

Photo 23: Looking southwest across Quarry Pit 21B
towards high potential upland ridge

Photo 24: Looking northeast across Quarry Pit 21B
and the access road entrance.
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Photo 25: looking southwest along western margin
of Quarry Pit 21B

Photo 26: Looking west across southern margin of
Quarry Pit 21B

Photo 27: Looking north along eastern margin of
Quarry Pit 21B

Photo 28: Looking towards wetland north of Quarry
Pit 21B

Photo 29: Looking southwest along trail on crest of
terrace adjacent to Quarry pit 21B

Photo 30: Looking west along point of land west of
Quarry Pit 21B
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Photo 31: Looking southwest along trail on crest of
terrace adjacent to Quarry pit 21B

Photo 32: Looking west along trail downslope
towards wetland and test area west of Quarry Pit
21B

Photo 33: Looking south along beach ridge south of
Quarry Pit 21B

Photo 34: Looking north along bedrock ridge south
of Quarry Pit 21B

Photo 35: Looking south along beach ridge south of
Quarry Pit 21B

Photo 36: Looking north along trail leading south of
Quarry Pit 21B
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Photo 37: Looking south along road ROW through
Quarry Pit KM 80

Photo 38: Looking north along road ROW through
Quarry Pit KM 80

Photo 39: Looking south across shovel test area on
crest of ridge in Quarry Pit KM 80

Photo 40: View of typical shovel test in Quarry Pit
KM 80

Photo 41: Looking north across bedrock outcrop in
Quarry Pit KM 80

Photo 42: Looking north across shovel testing in low
swale in Quarry Pit KM 80
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Photo 43: Typical shovel test profile in low swale in
Quarry Pit KM 80

Photo 44: Looking north across small pond at south
end of Quarry Pit KM 80

Knoll

Photo 45: Looking east from road ROW towards
knoll and proposed Quarry Pit KM 86.75

Photo 46: Looking north across typical terrain in
proposed Quarry Pit KM 86.75

Photo 47: Looking east across typical terrain in
proposed Quarry Pit KM 86.75

Photo 48: Looking east across fossil boulder field in
Quarry Pit KM 86.75
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Photo 49: Looking west across fossil boulder field in
Quarry Pit KM 86.75

Photo 50: Coral fossil in proposed Quarry Pit KM
86.75

Photo 51: Bivalve and other fossils in Quarry Pit KM
86.75

Photo 52: Nautiloid fossil in proposed Quarry Pit KM
86.75

Photo 53: Looking east across shovel testing
near fossil boulders in proposed Quarry Pit KM
86.75

Photo 54: View of shovel test adjacent to fossil
boulders in proposed Quarry Pit KM 86.75
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Photo 55: Looking west across shovel testing at
break in slope in proposed Quarry Pit KM 86.75
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Photo 56: View of typical shovel test near break
in slope at proposed Quarry Pit KM 86.75
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