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1. Introduction
The objectives of this paper are to provide a history 

of cultural resource management (CRM) in Alberta’s for-
estry sector and present key archaeological outcomes of 
17 years of forestry compliance. We review the origins 
of public forest management in Canada and the develop-
ment of heritage legislation in Alberta. Forestry has had 
significant impacts on surface and subsurface deposits in 
the province, which warrants management of public ar-
chaeological resources in harvested lands. 

Almost 60% of Alberta is forested and of that, rough-
ly 60% is commercially harvestable (Figure 1). A large 
proportion of the province has been, and will be, subject-
ed to logging. Because forestry often represents the first 
development footprint on a landscape, the management 
of historic resources under forestry programs has major 
implications for long-term preservation of archaeological 
sites. Effective forestry management protects historic re-

sources for future generations and triggers future archae-
ological study, both through research and CRM work as-
sociated with other industries.

For much of the province’s history, forestry has been 
the third largest economic contributor behind the oil and 
gas/mining sector and agriculture. Over 95% of Alber-
ta’s harvested softwood is for logs and bolts (typically 
lumber) while 60-70% of harvested hardwood is for pulp 
and paper production (Alberta Agriculture and Forestry 
2021). For the past several decades, Alberta has ranked 
fourth in Canada in its contributions to national forest-
ry production at roughly 10%, behind British Columbia 
at 30%, Québec at 28%, and Ontario at 20% (National 
Forestry Database 2021). Given the scale of Alberta’s 
forestry activity, the management of historic resources 
in forestry operations has broad implications for harvest 
planning and revenues in the province and country.
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Figure 1. Alberta’s forested ecoregions (data from Alberta Parks 2005). The Parkland is not a commercially harvestable 
forest type. South of the Parkland is Alberta’s Prairie ecoregion. 

The history of public ownership of forest resources shapes 
its modern management. Roughly 90% of timber in Alberta 
is harvested on provincial Crown Land (Table 1 and Figure 
1) (Alberta Agriculture and Forestry 2021). Natural resourc-
es on Crown Land, including forests, are publicly owned 
and the decision-making processes over them are vested in 

the Government of Alberta. Roughly 93% of forests in all of 
Canada are on Federal and Provincial Crown Land (Power 
and Gillis 2006). This stands in contrast to the United States 
where 58% of forests are privately owned and most logging 
occurs on private land (Power and Gillis 2006; Zhang and 
Teeter 2012).

Province
Total 

Forested 
Area

Forested Area 
on Federal 

Crown Land

Area Harvested in 
2019 on Federal 

Crown Land

Forested Area 
on Provincial 
Crown Land

Area Harvested in 
2019 on Provincial 

Crown Land

Forested 
Area on 

Private Land

Area Harvested 
in 2019 on 

Private Land

Area 
Harvested in 

2019

Alberta 36,388,000 
(9%)

2,772,000     
(4%)

0 32,532,000 
(1%)

112,000          
(16%)

1,084,000 
(4%)

0                   
(0%)

112,000 
(14%)

British 
Columbia

64,247,000 
(16%)

651,000        
(1%)

0 61,822,000 
(2%)

137,000          
(20%)

1,775,000 
(7%)

52                
(0%)

137,000 
(18%)

Saskatchewan 24,258,000 
(6%)

954,000        
(2%)

0 21,828,000 
(1%)

22,000              
(3%)

1,476,000 
(6%)

194               
(0%)

22,000       
(3%)

Manitoba 36,354,000 
(9%)

650,000        
(1%)

0 34,567,000 
(1%)

10,000             
(1%)

1,138,000 
(4%)

0                       
(0%)

10,000    
(1%)

Ontario 68,294,000 
(17%)

723,000       
(1%)

0 62,085,000 
(2%)

131,000            
(19%)

5,486,000 
(21%)

0                   
(0%)

131,000 
(17%)

Quebec 84,575,000 
(21%)

398,000       
(1%)

0 74,906,000 
(2%)

197,000          
(28%)

9,264,000 
(35%)

28,000              
(30%)

224,000 
(29%)

Canada 402,085,000 62,114,000 0 311,838,000 695,000 26,668,000 89,000 784,000

Table 1. Comparison of forested area (in hectares) and areas harvested in major provinces in Canada (compiled from Alberta Agriculture and Forestry 
2021 and National Forestry Database 2021). In brackets are percentages in Canada rounded to the nearest whole number. Hectares are rounded to the 
nearest thousand. Note that harvest on private land is not as tightly regulated with a resulting uncertainty associated with land area calculations.

2. History of public forest management in Canada 
and Alberta

When the British and French colonized Canada in the 
1500s to 1600s, forests were controlled by the Crown to pre-
serve wood supplies for naval fleets (Figure 2). The British 
Empire expanded around the world on the sails of its Royal 

Navy and was aggressive about the protection of timber for 
shipbuilding (Lower 1938, Gould 1975, Drushka 2003). 

In 1670, King Charles II of Great Britain and Ireland 
granted a royal charter to the merchant group Hudson’s Bay 
Company for sole trade and commerce in Rupert’s Land, 
which was a land base encompassing the as yet uncharted 

.
.
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Alberta. The resources contained in Rupert’s Land were held 
as property of the Crown and therefore were not available 
for private sale. In 1826, the British Government altered the 
reservation of forest resources to allow the public sale of 
timber, which involved leasing harvest rights to individu-
als (on an annual basis) with renewable permits (Murphy et 
al. 2006). This system was formalized with passage of the 

1849 Act for the Sale and Betterment of Timber upon Public 
Lands. In the 1860s, the Hudson’s Bay Company sold Ru-
pert’s Land to the Dominion of Canada that assumed author-
ity over its resources, a process formalized under the 1867 
British North America Act (Ross 1997). The Constitution 
Act of 1867 then allocated proprietary ownership of forests 
(and other resources) to the provinces of Canada.

Figure 2. Timeline of major developments in the management of forests in Canada and Alberta from Murphy (1985, 
2007), Lothian (1987), Ross (1997), Murphy et al. (2006), and MacLaren (2007). 
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Settlements grew in Alberta in the mid to late 1800s and 
settlers quickly consumed wood for homes, transportation 
(e.g., steamboats), fuel, and to clear land for agriculture. 
The system of annual harvesting leases through area-based 
licences (timber berths) matured with the Dominion Lands 
Act of 1872 (Ross 1997, Murphy et al. 2006). Berths were 
often purchased by sawmill operators through bids or auc-
tions. Alberta’s early sawmills were small and portable, and 
operators invested little in infrastructure or long-term growth 
because their tenure on the land from year to year was un-
certain (Murphy et al. 2006, Murphy 2007). The first com-
mercial sawmills sprung up in southern Alberta in the 1880s 
to make milled lumber for settlers and expanding railways 
(railway ties, trestles, bridges, and stations). Railways to Al-
berta in the 1880s and early 1890s hastened settlement and 
brought widespread wildfires (Pyne 2007, Ramsey 2015). 
Sparks and cinders from coal-burning trains burned forests 
amounting to hundreds of thousands of hectares. Several acts 
were passed from the 1880s to 1910s to prevent the spread 
of fires and enable governments to set aside timber reserves 
for the perpetual supply of wood to settlers (for example, 
the Dominion Forest Reserves Act of 1906). Several of these 
reserves would go on to become the basis for Alberta’s first 
National Parks and ecological areas (Murphy 1985, Lothian 
1987, MacLaren 2007).

Alberta became a province in 1905 but it wasn’t until the 
Alberta Natural Resources Act (or Transfer of Resources 
Act) in 1930 that authority over forests transferred from 
the Federal Government to provincial control. In 1948 and 
1949, the Government of Alberta established the Green Area 
with specific controls over logging and settlement on forest-
ed Crown Land; the remainder of the province was designat-
ed the White Area, which was more populated, with a greater 
management focus on agriculture. Green Area designation, 
now called the Green Zone, brought with it a formal plan 
for long-term forest management, i.e., 20 year leases that 
would form the foundation of modern Forest Management 
Agreements (FMAs). An FMA is a 20 year operation plan 
that the Government of Alberta signs and, in the process, 
grants sole licence to an operator to harvest within a large 
tract of Crown Land. This, along with subsidies, encouraged 
the development of larger mills and road networks during 
the 1950s and 60s. Alberta’s first FMA was signed in 1954, 
which also initiated the first attempts to tie requirements for 
reforestation (planting seedlings) to harvesting timber on 
public land.

Through a series of amendments to the Forests Act in 
1965, 1968, and 1971, Alberta’s forestry sector took greater 

strides towards sustainability, which included forest inven-
tories in specific areas (Forest Management Units or FMUs) 
that would inform timber quotas: a set amount of wood that 
could be harvested annually to ensure a sustainable supply 
over the long term (Ross 1997). The amalgamated totals of 
timber quotas allocated to operators equaled the Annual Al-
lowable Cut (AAC) in the province. The AAC is generated 
by the Government of Alberta each year and is then par-
celled out within FMUs. During the 1960s to 80s, the Forest 
Service of Alberta outlined expectations for reforestation, 
which included silvicultural site preparation practices (in-
tentional ground disturbance) to help grow seedlings of de-
sired species in harvested blocks.

To bridge planning and regulatory gaps between yearly 
timber quotas (now outlined in Annual Operating Plans) and 
20 year Forest Management Agreements, the Government 
of Alberta introduced requirements for Final Harvest Plans 
(generally a two to five year layout of flagged and finalized 
forest harvest developments), General Development Plans 
(a basic five-year, rotating harvest schedule), and Forest 
Management Plans (a ten year or longer term plan for de-
velopment ensuring sustainability over 200 year cycles that 
generally involves decade-based Spatial Harvest Sequences) 
(Figure 3). In summary, an FMA is a signed document es-
tablishing a relationship between the Government of Alberta 
and an operator to harvest a public resource. How they ac-
complish that harvesting is laid out in Forest Management 
Plans, General Development Plans, Final Harvest Plans, and 
Annual Harvest Plans. All of these planning stages involve 
acknowledgement of other resources, including archaeologi-
cal, in harvested lands but as of 2021, through cross-ministry 
agreement, the Annual Operating Plan (AOP) is the principal 
unit of development submitted to the Archaeological Survey 
of Alberta for review for historical resource concerns.

Figure 3. Schematic of planning stages (derived from Alberta Sustainable 
Resource Development 2006). As of 2021, the Ministry of Agriculture and 
Forestry implemented policy to remove the FHP from forestry planning. 
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3. History of heritage legislation in Alberta 
Trained archaeologists have worked in Alberta since the 

1920s (Figure 4) but some of the first formal excavations 
occurred in the late 1940s and 50s at sites that had already 
been partially looted (Noble 1972, Reeves 1982). Salvage 
concerns (the need to recover archaeological information 
before sites were destroyed) also stimulated early surveys of 
sensitive rock art sites in southern Alberta in the 1950s. At 

the federal level, the National Museum of Man conducted 
salvage excavations across the country in the 1950s (Bur-
ley 1994); publications stemming from these projects em-
phasized the need for protective legislation. It was widely 
known that, in the absence of legislation, significant pieces 
of Alberta’s past would continue to be destroyed during in-
dustry development. 

Figure 4. Timeline of major developments in the management of historic resources in Canada and Alberta from 
Noble (1972), Reeves (1982), Burley (1994), and Klassen (2008).
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Alberta archaeology owes much of its origins to the Glen-
bow Foundation created in 1954-55. With an interest in 
public education and acquisition of museum collections, the 
Glenbow hired Marie Wormington in 1955 and Richard For-
bis in 1957. J.D. Herbert (Executive Director) sent letters 
to the Premier of Alberta in the late 1950s recommending 
legislation, and Forbis furthered calls for salvage archaeol-
ogy. In 1960, the Western Canadian Archaeological Council 
formalized concerns about archaeological site destruction in 
Alberta (Glenbow Foundation 1960). The group supported 
British Columbia’s recently passed Archaeological and His-
toric Sites Protection Act, or Antiquities Act, 1960, and peti-
tioned federal and remaining provincial governments to pass 
similar acts that would give government authority to require 
salvage work in advance of industry development.

Staff of the Glenbow Foundation (Forbis and Douglas 
Leechman) successfully stimulated a bill read by the Gov-
ernment of Alberta in 1961. Bill 40, An Act for the Protec-
tion of Historical, Archaeological, Palaeontological, Ethnic 
and Meteoric Sites and Objects, was not favourably received 
by Alberta’s Social Credit Party, which supported minimal 
government intervention in the economy. The Bill (and an 
amended version to be tacked onto the 1946 Cultural Devel-
opment Act that espoused growth of the arts) was attacked 
and rejected for a lack of accountability: according to critics, 
the government could confiscate material and lands without 
compensation and create endless advisory boards. Bill 40 
and proposed amendments were perceived as an ill-defined 
hurdle to what was becoming a strong economy built on oil 
and gas. The palate for government intervention in what 
were considered matters of private property was weak.

In 1971, the Alberta Progressive Conservatives formed the 
government under Peter Lougheed. At this time, a formal 
salvage program was being established at the National Mu-
seum of Man in Ottawa that was granted a large budget to 
oversee salvage projects, including several in Alberta (By-
rne 1974). Bill Byrne, born and raised in Alberta, was the 
first full-time salvage archaeologist hired for this program 
in 1972. Forbis, who was at the time president of the Ca-
nadian Archaeological Association (formed in 1968), per-
ceived a changing political climate and growing reception to 
heritage issues and sent letters to the provincial government 
in 1971 promoting heritage legislation. This accompanied 
growing concerns communicated by the Archaeological So-
ciety of Alberta in Edmonton and Calgary. As a result, Horst 
A. Schmid (Minister of Culture, Youth and Recreation) and 
William J. Yurko (Minister of the Environment) requested 
the appointment of a public advisory committee to initiate 
hearings about the ‘Conservation of Historical and Archae-
ological Resources’ (Environment Conservation Authority 
1972a, 1972b, 1972c). The request is thought to have been 

favourably received because Premier Lougheed had become 
familiar with the Glenbow Foundation and Eric Harvie, one 
of the organization’s renowned supporters, during his up-
bringing in Calgary. The committee issued a report and draft 
Act that was eventually passed in 1973 as the Historical Re-
sources Act (HRA). The HRA gave the Government of Alber-
ta the authority to hold industry accountable for mitigating 
impacts to significant historic resources and resulted in the 
creation of the Archaeological Survey of Alberta to maintain 
a register of archaeological resources, issue permits, investi-
gate sites, and disseminate archaeological studies.

The Archaeological Survey of Alberta was established in 
1974 under the direction of Bill Byrne who returned to the 
province with several years of federal salvage archaeology 
experience. Byrne and a handful of staff developed man-
dates that fell into two main classes: research and resource 
management (Byrne 1981). The latter was a significant shift 
from the federal approach as it focused on industry-support-
ed, project-specific mitigative studies (mitigation in CRM 
refers to the recovery and documentation of archaeological 
materials and information prior to unavoidable destruction).

The HRA outlined legal requirements for industry to report 
archaeological discoveries and it provided legal authoriza-
tion for the Government of Alberta to require archaeologi-
cal investigations (historic resources impact assessments or 
HRIAs) in advance of developments that had a likelihood 
of disturbing archaeological sites. It also established a le-
gal basis for an archaeological permit system, in which only 
qualified archaeologists were allowed to excavate sites. An 
amendment in 1978 clarified that archaeological materials 
throughout Alberta (on private or Crown Land) were public 
resources that couldn’t be privately owned, sold, or trans-
ported outside the province. Beginning in the mid-1970s, the 
Government of Alberta issued requirements to some indus-
try developers, namely for highway projects and pipelines, 
to complete archaeological work prior to construction. This  
stimulated the first large body of professional archaeologists 
in the province: CRM consultants. Since 1973, the HRA has 
resulted in documentation of over 42,000 archaeological 
sites in Alberta.

4. Forestry compliance in historic resources 
management

4.1 Early inception of compliance
The HRA was passed in 1973 but it was the late 1990s 

when the forestry sector began integration into historic re-
sources management. National and international forestry 
standards and certifications in the 90s required forestry com-
panies to demonstrate compliance with provincial/national 
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regulations, like those established by the Forest Stewardship 
Council (1992), Sustainable Forestry Initiative (1995), and 
Canadian Standards Association (1996). 

Forestry involves massive areas and multiple planning 
scales; regulation was greatly aided by Geographic Infor-
mation Systems (GIS), which became widespread by the 
late 1990s. Terry Gibson, an early adopter of GIS in CRM, 
recognized potential of this technology to facilitate historic 
resources management in forestry programs and bridge the 
gap between increasingly responsible forestry practitioners 
and government regulators (see Gibson 2019). A series of 
pilot projects by Gibson in partnership with a forestry opera-
tor in north central Alberta in the late 1990s and early 2000s 
laid foundations for Alberta’s forestry compliance program.

With improved methods and requirements for document-
ing forestry practices came increased awareness of the in-
dustry’s scale in Alberta and its impact on archaeological 
sites. From 1990 to 2020, over 2 million hectares were har-
vested (Figure 5) with disturbance associated with road con-
struction, skidding, rutting, log deck construction, and turn-
arounds. Unlike neighbouring British Columbia, the most 
dominant species in Alberta’s Boreal Forest are poplars, 
which are less commercially valuable than softwoods. To 
encourage softwood regrowth and the successful establish-
ment of seedlings, furrows, ridges, mounds, or other forms of 
sediment exposures are often excavated after harvest (Figure 
6) (Pinno et al. 2021). From 1990 to 2020, 900,000 hectares 
in Alberta have been subjected to intentional ground dis-
turbance to encourage regrowth (Figure 7). Intentional and 
unintentional disturbances impact archaeological deposits in 

the Green Zone, which most often sit within the top 10 – 15 
centimetres of mineral sediment below organic duff. These 
sites typically occur in shallow contexts due to low sedimen-
tation rates and are frequently subject to bioturbation (e.g., 
through tree throws, animal burrowing, root growth).

In recognition of ongoing impacts to archaeological re-
sources, the Archaeological Survey sent letters to forestry 
operators (FMA holders) in 2000 outlining a need to develop 
historic resources overviews and management plans to guide 
operations in areas of archaeological sensitivity. In 2003, the 
Survey issued letters to FMA and quota holders outlining 
requirements to implement annual historic resource man-
agement plans and formally comply with the HRA (dubbed 
the ‘Les Hurt letter’). Archaeology permits and HRIAs were 
expected for operators beginning in 2003.

Mountain pine beetle was declared an outbreak in Alberta 
in 2005 and spread through 2013, which influenced forestry 
compliance and CRM activity. The Government of Alberta 
and forestry operators responded by increasing logging ef-
forts on pine stands to slow the spread. This is reflected in an 
increase in the Annual Allowable Cut of conifers (Figure 8). 
Dense pine stands prone to beetle kill tend to occupy elevated 
or otherwise well-drained soils. These landforms often yield 
pre-contact archaeological material owing to hunter-gatherer 
attraction to dry and windy places with prominent views that 
were used for transportation corridors and campsites. Higher 
AACs and later beetle salvage programs increased the num-
ber of archaeological site encounters. The AAC in areas with 
high archaeological potential escalated as operators initiated 
historic resources compliance in 2003 and shortly after.

Figure 5. Annual area harvested in Alberta on Crown Land (National Forestry Database 2021).
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Figure 6. Furrow excavation and mounding are among the more invasive scarification (site preparation) methods employed by Alberta’s 
forestry sector.
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Figure 7. Annual area subjected to mechanical site preparation (e.g., scarification) in Alberta’s Crown Land (National Forestry Database 2021)..

Figure 8. Annual Allowable Cut (cubic metres) in Alberta, 1990-2020 (National Forestry Database 2021).
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4.2 Screening forestry developments for 
archaeological potential

From 2003 onwards, forestry operators were to submit 
AOPs to CRM consultants for screening. Consultants re-
viewed digital elevation data, archaeological site informa-
tion, and topographic variables (e.g., proximity to water 
bodies) to select harvest blocks and roads that exhibited el-
evated potential to overlap archaeological sites. In some in-
stances, annual screening processes were facilitated by con-
sultant-made predictive models of archaeological potential. 

Initially, the accurate prediction of archaeological site lo-
cations in the Green Zone was limited by minimal previ-
ous work across the region. To demonstrate, about 22% of 
archaeological sites recorded under forestry permits since 
2003 are one of the first three Borden numbers; Canada is 
divided into a series of spatial blocks in which archaeology 
sites are sequentially numbered when recorded. There are 
roughly 1700 separate Borden blocks in the Green Zone. 
Alberta’s archaeological site inventory for the Boreal For-
est in the late 1990s was sparse compared to the Plains or 
Parklands regions. This limited development of predictive 
models to interpret archaeological site distributions (see 
Hamilton 2000). An additional constraint in the early 2000s 
was the limited precision of digital elevation data (extrapo-
lated from 90-100 metre elevations). Resultant models were 
coarse and unable to resolve the small, distinctive landforms 
typically associated with Green Zone archaeological sites. 

Many early models used computer algorithms or judgmen-
tal selections to generate broad polygons of high, moderate, 
and low potential within planning units. Low potential ar-
eas typically required no archaeological work (but were still 
subject to Section 31 of the HRA, which mandates reporting 
chance finds of archaeological material). High potential ar-
eas were to be inspected prior to development through ex-
amination of surface exposures and shovel testing to assess 
subsurface deposits. Shovel tests (40 by 40 centimetres wide 
and usually about 30 centimetres deep) are the typical meth-
od of site detection given dense vegetation ground cover. A 
proportion of moderate potential areas were to be assessed 
post-impact. In clear cut harvest blocks, widespread surface 
exposures afforded good opportunities to find artifacts. The 
rationale for post-impact assessment was that archaeological 
results could improve predictive models over time. Selected 
areas of potential were submitted to the Archaeological Sur-
vey in the form of a permit application. An approved permit 
application authorized the screening process and outlined 
archaeological field requirements for AOPs.

4.3 Regulatory changes in forestry compliance 
programs

In 2008, the Archaeological Survey initiated regulatory 
reductions in response to the Government of Alberta’s For-
est Industry Competitiveness Project created to address a 
downturn in the forestry sector. Namely, 2008 marked a US 
housing crisis, resulting in declined demand by the major 
consumer of Alberta lumber. With low lumber prices, com-
panies scaled back operations. To streamline the regulatory 
process associated with HRA compliance, requirements for 
field assessment of moderate potential zones were dropped 
in 2008. This eliminated most post-impact fieldwork. Forest-
ry field programs have since been characterized by pre-im-
pact assessments of high potential zones in blocks or roads. 
A guideline was also issued at this time for HRIA forestry 
reports to streamline content and reduce associated costs. 
In 2009, the Survey issued a letter to CRM consultants re-
quiring submission of forestry programs via the Online Per-
mitting and Clearance (OPaC) system. This was to include 
tables of screened developments and spatial data. 

Around 2012, newly available Light and Detection Rang-
ing (LiDAR) elevation data across the Green Zone and de-
velopment of a Wet Area Mapping (WAM) dataset (Murphy 
et al. 2011), presented opportunities for model improvement. 
LiDAR penetrates vegetation canopies during remote sens-
ing and generates high-resolution digital elevation data. Li-
DAR models resolve terrain features in finer detail at scales 
consistent with identifying landforms of archaeological in-
terest. The WAM dataset is derived from LiDAR and pro-
vides accurate locations of stream channels and areas of 
saturated ground. Pilot modeling studies conducted by the 
Archaeological Survey using LiDAR and WAM datasets in 
a GIS environment resulted in more accurate delineations 
of archaeological landform potential. This effectively de-
creased the proportion of high potential areas within a given 
land base compared to earlier computer models. The Green 
Zone Adaptive Management Program (GZAMP) adminis-
tered by the Survey in the late 2000s field tested these new 
high-resolution models, demonstrated the suitability of iden-
tified landforms for archaeological testing (83% of ground-
truthed landforms were classified as high or moderate poten-
tial), and resulted in elevated site returns (26-54% – roughly 
one in three landforms examined produced archaeological 
sites) (Bereziuk et al. 2010). Based on the results, the Sur-
vey withdrew endorsement of earlier broad-based models in 
favour of LiDAR-based screening for model development.
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for CRM investigations of commercial or industry footprints 
(Figure 9). As a result of this work, and earlier site invento-
ries maintained by other institutions like museums and uni-
versities, over 42,000 archaeological sites have been record-
ed in Alberta (Figure 10). 

5. Outcomes of forestry-based historical resource 
management in Alberta 

5.1 Permits, site returns, and industry trends
Since enactment of the HRA, the Archaeological Survey 

has issued over 10,300 permits, roughly 95% of which are 

Figure 9. Permits issued per year by the Archaeological Survey of Alberta.

Figure 10. Archaeological sites reported per year in Alberta.
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Figure 11. Archaeological sites reported per year under forestry permits in Alberta (green bars) compared to site totals in the entire 
province (black).

As of 2020, 421 archaeological permits for forestry pro-
grams have resulted in the documentation of 4,640 new 
archaeological sites (Figures 11 and 12). This represents 
roughly 11% of all sites recorded in Alberta and 42% of all 
recorded sites in the province’s Green Zone (about 10,500); 

an impressive proportion given that forestry compliance is 
only 17 years old. Since 2003, an average of 15 forestry op-
erators contracted archaeologists to apply for permits each 
year. In 2020, a total of 21 operators were engaged in forest-
ry compliance programs in Alberta. 

Figure 12. The Green Zone in Alberta (left) and archaeological sites in the Green Zone (right).
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Figure 13. Archaeological permits issued per year in Alberta (bars and left y-axis) and the US 
price of oil per barrel (line and right y-axis).

The annual number of permits has escalated with forest-
ry compliance but it oscillates in relation to other factors. 
Oil and gas development, namely the price of oil per barrel, 
has the most prominent influence on permit-authorized stud-
ies, and in turn, the number of archaeological sites recorded 
each year (Figure 13). Forestry sector productivity oscillates 
with the price of lumber per board foot. However, provin-
cial regulations from the Ministry of Agriculture and For-
estry appear to have had a stronger impact on the intensity 
of harvesting operations and the ensuing amount of required 
archaeological work. In the following paragraphs, we use 
permit and site data to examine forestry-specific factors that 
influence archaeology metrics in the Green Zone.

Figures 14 and 15 depict archaeological site returns under 
forestry programs in relation to annual harvest area, devel-
opments submitted, and shovel test intensity. Increased site 
returns from 2003 to 2006 reflect more widespread compli-
ance as more operators adhered to the 2003 requirements 
letter. A drop in site returns in 2007-2008 may correlate with 
the US housing crisis, a drop in forestry compliance, and 
the loss of post-impact work in moderate potential zones. 
The volume of programs steadily rose from 2009 to 2018, in 
part as a response to improved markets, higher AACs, and 
the mountain pine beetle (Figure 8). This increased the vol-
ume of harvested areas submitted for archaeological review 
(Figure 15). 

Figure 14. Archaeological sites discovered per year under forestry compliance permits (green 
bars and left y-axis) in relation to the area harvested per year in Alberta as reported by the Na-
tional Forestry Database (yellow line and right y-axis).



14

Bereziuk et al. / Archaeological Survey of Alberta Occasional Paper 41 (2021) 1–22

Figure 15. Archaeological sites discovered per year under forestry compliance permits (green bars and left y-axis) in relation to the number of devel-
opments submitted and subjected to archaeological fieldwork or Historic Resources Impact Assessments (HRIAs) (black and yellow lines and right 
y-axis). Also depicted is the number of shovel tests excavated per year during forestry compliance HRIAs (white line and right y-axis).

The number of forestry developments submitted for ar-
chaeological screening has increased but the percentage of 
developments selected for fieldwork has remained steady 
since 2011 at about 8% (Table 2). An increase in site returns 
over this time likely reflects improved CRM familiarity with 
land bases and increased adoption of LiDAR to identify dis-
crete landforms, which resulted in focused field efforts and 
higher numbers of shovel tests in high potential target areas. 
2019 and 2020 saw notable decreases in the percentage of 
developments selected for HRIA owing to measures by the 
Survey to align selection criteria with site returns, and efforts 
by consultants to effectively manage growing programs. 

We attribute an increase in submitted developments since 
2011 to an increase in AAC, beetle kill harvesting, and fire 
salvage. In 2010 and 2011, wildfires were particularly in-
tense in Alberta and claimed vast swaths of land (Figure 16). 
Operators quickly harvest in these areas to salvage partially 
burned and remaining unburned wood. A spike in develop-
ments submitted late in 2015 may also relate to an earlier 
summer of intense wildfires (Figure 16). Under the current 
system, fire salvage blocks are inspected pre-impact but are 
sometimes pushed to post-impact inspection if deemed un-
safe (burned trees are prone to dangerous blowdown during 
windy conditions). We lack statistics to assess if site returns 
in fire salvage programs vary from standard pre-impact pro-
grams, but wildfires clearly influence the forestry compli-
ance program. Fire also influences long-term preservation of 

Year Total Developments 
Submitted

Total Developments 
Subjected to HRIA

% of Developments 
Subjected to HRIA

2000 144 37 26

2001 3,222 189 6

2002 505 269 53

2003 5,941 761 12

2004 6,097 1,265 20

2005 9,651 998 10

2006 6,705 889 13

2007 10,990 1,002 9

2008 10,532 834 8

2009 10,642 888 8

2010 8,280 1,073 12

2011 6,708 553 8

2012 10,760 928 9

2013 15,974 1,039 7

2014 14,131 1,094 8

2015 19,579 1,782 9

2016 17,582 1,384 8

2017 15,867 1,336 8

2018 19,516 1,477 8

2019 20,248 1,021 5

2020 27,328 966 4

Total 240,402 19,785 Av. subjected to HRIA 
since 2000= 12%

Table 2. Forestry developments submitted to the Archaeological Survey 
and the percentage selected for historic resources impact assessments.
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above-ground historic resources. Most Alberta forests burn 
every 50-100 years compared to around 300 years in coastal 
British Columbia and 200 years in large portions of interior 
British Columbia. This presents a narrow window for Alber-
ta archaeologists to record surface features like cabins.

The relatively consistent percentage of forest harvest de-
velopments selected for fieldwork since 2011 masks vari-
ability within specific regions of the Green Zone. In the 
Upper and Lower Foothills forest types (Figure 1) such as 
those found along the Eastern Slopes of Alberta, archaeo-
logical site density tends to be much higher than in other 
forest types. This is in part due to the closer proximity to the 
Plains and Parklands regions and the higher diversity of as-
sociated game (e.g., bison). It is not unusual to select 25% of 
the incoming developments for a permit for HRIAs in these 
areas. In the Upper and Lower Boreal Highlands and North-
ern Boreal Forest types, which tend to be poorly drained, 
far from notable waterways, and have lower archaeological 
site densities, it is not uncommon to select 5% or less of the 
incoming developments for archaeological fieldwork.

5.2 Target area identification, shovel testing, and site 
returns

Figure 15 suggests that more shovel testing may drive an 
increase in site returns, though this warrants clarification. 
Because of flexibility in forestry planning (e.g., boundaries 
can be modified during several stages), the vast majority 
of sites found during forestry programs in Alberta result in 
recommendations for avoidance, as opposed to salvage or 
mitigation excavations. The lost timber within a flagged ar-
chaeological site boundary (around 3000 square metres on 
average in forestry programs) does not exceed the cost of 
excavating an archaeological site prior to harvest. A second 
implication is that when an archaeological site is detected 
under a forestry program, efforts focus on delimiting site 
boundaries for avoidance, which result in a higher number 
of shovel tests at site margins. A positive feedback loop en-
sues: more shovel testing on discrete landform targets within 
developments results in increased site returns, which in turn 
increases the shovel tests within site boundaries (Table 3). 

Figure 16. Annual area of Alberta (hectares) burned by wildfire (Historical Wildfire Database 2021).

Table 3 numbers mask differences among forest types. 
Blocks in the Upper and Lower Foothills forest types com-
monly contain multiple high potential landforms because the 
region is topographically diverse: ridges, prominent hills, 
escarpments, and/or terraces along rivers and creeks. This 
often elevates the number of shovel tests per development 
in this forest type. Blocks in the Upper and Lower Boreal 
Highlands and Northern Boreal forest types more typical-
ly contain one or two distinct and discrete landforms (e.g., 
isolated knolls or sand dune features) that receive a smaller 
amount of shovel tests. For example, it is common to see 
blocks in the foothills receive over 80 shovel tests spread 
over five landforms while blocks in northeast Alberta may 
receive 12 shovel tests on one high potential landform. 

Year Developments 
Subjected to HRIA

Shovel 
Tests

Shovel Tests per 
HRIA Development

Site 
Returns

2000 37 34 0.92 2

2001 189 2,189 11.58 32

2002 269 5,425 20.17 160

2003 761 3,258 4.28 243

2004 1,265 12,218 9.66 284

2005 998 9,565 9.58 292

2006 889 10,344 11.64 312

2007 1,002 6,681 6.67 181

2008 834 4,439 5.32 72

2009 888 11,620 13.09 205

2010 1,073 12,135 11.31 126

2011 553 8,975 16.23 103

2012 928 12,063 13.00 164

2013 1,039 14,070 13.54 229

2014 1,094 12,611 11.53 205

2015 1,782 25,237 14.16 333

2016 1,384 23,460 16.95 282

2017 1,336 23,732 17.76 300

2018 1,477 34,635 23.45 504

2019 1,021 23,153 22.68 286

2020 966 25,653 26.56 321

Total 19,785 281,497 Av. tests per HRIA 
devt. = 13.34 

Av. sites per 
year = 221

Table 3. Shovel testing intensity in forestry HRIAs.
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Figure 17. Shovel tests excavated at each archaeological site when initially recorded 
under a forestry permit (this excludes shovel tests excavated during site revisits).

Expectations for shovel testing intensity have changed 
over the past two decades. In early compliance programs, 
the Archaeological Survey accepted two to four shovel tests 
on high potential landforms as adequate assessment. But, 
from 2007-2013, expectations were formally communicated 
to consultants through report reviews that ten shovel tests 
per high potential landform would be deemed a minimum, 
unless the landform was very small, disturbed, or otherwise 
unsuitable for pre-contact sites. In addition, screening sed-
iments was increasingly endorsed. These expectations ex-
tended across all industries, and many permit holders had al-
ready adopted them prior to engaging in forestry programs. 

LiDAR also influenced testing intensity. Archaeologists 
using LiDAR are able to more accurately identify when 
blocks and roads cross entirely low potential areas and 
therefore do not require archaeological fieldwork. Prior to 
LiDAR, consultants identified general high potential areas 
during office reviews (e.g., historic resources overview as-
sessments) but needed to expend considerable effort in the 
field to delineate discrete landforms that warranted shovel 
tests. During this time, it was common to identify high po-
tential landforms during fieldwork in areas modeled as mod-
erate or low potential. These new landforms would then be 
shovel tested. Archaeologists using LiDAR during planning 

are less likely to deviate from office-based selections to iden-
tify and shovel test previously unidentified landforms. More 
time is available for shovel testing, as opposed to landform 
identification, but efficiency has come at a cost of decreased 
flexibility in the field. 

Figure 17 illustrates the number of shovel tests excavated 
per archaeological site recorded under forestry permits since 
2000 (this excludes site revisits). The moderate number (av-
erage 13.9 shovel tests per site over 20 years) relates to what 
are often spatially discrete activity areas in the Boreal For-
est confined to small and distinct landforms (e.g., doughnut 
moraines, sand dunes, and small terrace points). Not a lot 
of shovel tests are needed to assess boundaries if they co-
incide with steep slopes along dry and elevated landforms. 
Also, it is common for archaeological sites to extend beyond 
block or road boundaries, in which case, small sites are of-
ten deemed potentially significant because the full site extent 
was unassessed (tests are not excavated beyond development 
boundaries). In general, sites in forestry programs tend to be 
along harvest block margins, which often follow creek or 
river terraces or approach knolls, ridges, and hills overlook-
ing wetlands that are just beyond the development footprint. 
Roughly 20-30% of sites are wholly within a harvest block, 
which requires shovel testing in four cardinal directions. 
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Site Type Percentage of Forest Permit Sites

Scatter<10 40.3

Isolated find 20.3

Scatter>10 14.9

Campsite 11.4

Workshop 5.0

Dwelling 3.0

Other 5.2

Table 4. Percentage of site types recorded under forestry permits in Alber-
ta from 2003 to 2018.

The number of shovel tests per site in Figure 17 increased 
after 2008 when post-impact assessments were no longer ac-
cepted for moderate potential zones. After this time, much 
fewer sites were found in post-impact surface exposures 
(which were often not shovel tested). Shovel test numbers 
per site then dropped slightly after 2010, which we presume 
relates to the mountain pine beetle outbreak. A higher pro-
portion of HRIA work was directed at smaller landforms or 
microtopographic highs that did not require a lot of shovel 
tests to demarcate the boundaries of associated sites. The 
numbers then sharply drop after 2017, which is more an arti-
fact of documentation standards. A new entry was created on 
archaeological site forms that distinguished shovel tests ex-
cavated within a site boundary from those shovel tests exca-
vated on the associated landform but not directly associated 
with the site boundary (i.e., exploratory tests as opposed to 
site assessment tests). Taken together, the intensity of testing 
at archaeological sites has not changed radically from 2017 
to 2020 but the method of recording tests has.  

In summary, shovel testing has increased since inception of 
forestry programs in 2003. We attribute this to an enhanced 
understanding of site distrbutions and improved abilities to 
find archaeological sites (e.g., more experience running for-
estry HRIAs), increased use of LiDAR, and a heightened 
expectation that landforms are thoroughly tested and site 
boundaries are adequately assessed to facilitate avoidance.

5.3 Forestry site types and interpretive value
Archaeological assemblages recovered during forestry 

programs are dominated by lithic (stone) artifacts due large-
ly to the poor preservation of organic materials in the Boreal 
Forest. The most common archaeological site type recorded 
in forestry compliance programs are scatter <10, isolated 
finds, and scatter >10 (Table 4). Those three site types togeth-
er account for about three-quarters of forestry-related sites. 
Other site types encountered in forestry programs include 
campsites (classified as scatters with additional evidence of 
fire like fire-cracked rock), workshops (sites of substantial 

lithic reduction without evidence of other cultural activity), 
and dwelling sites (remains of a residence).

The Archaeological Survey assigns an historic resources 
value (HRV) to all sites based on contents and interpretive 
potential. Archaeological sites encountered in forestry pro-
grams are generally either 3, 4, or 0. An assignment of 0 im-
plies no interpretive value, which requires no further work to 
avoid. An HRV 3 generally requires site avoidance because 
of elevated significance while an HRV 4 implies a moderate 
level of significance that will be evaluated in future cases to 
determine if avoidance or additional work is required. In for-
estry compliance programs, an HRV 3 or 4 site requires flag-
ging the site boundary for avoidance from harvesting and 
road construction activities. Roughly 43% of sites recorded 
under forestry permits in Alberta are HRV 0, 57% are HRV 
4, and 0.3% are HRV 3 sites.

HRV assignments should be evaluated with recognition 
that sites recorded under forestry programs are often min-
imally tested in the core of activity areas. Shovel tests are 
generally not geared towards artifact recovery to learn about 
site contents; they are allocated to assign site boundaries. By 
extension, a bare minimum is learned about artifact density, 
diversity, and distribution as they relate to past human be-
haviours. In contrast, sites in other industries, which often 
lack the ability to easily avoid sites (e.g., oil and gas, trans-
portation, mining), often receive dense shovel tests within 
activity areas to inform the scope of what are often inevita-
ble excavation programs. The end result is we simply don’t 
learn as much about contents and interpretive values of sites 
recorded under forestry programs. 

Archaeological site FdPv-18 offers an example of differ-
ent management strategies among industries. The site was 
recorded in August of 2020 during assessment of a harvest 
block in southwest Alberta (Allan 2021). Four of 29 shovel 
tests yielded ten stone artifacts (eight flakes, a utilized flake, 
and a core). The boundaries were assessed and a buffer 
was flagged for avoidance from harvesting during one day 
of fieldwork by two archaeologists. In September of 2020, 
FdPv-18 was again investigated in advance of a proposed 
pipeline that would bisect the site. When issued HRA re-
quirements to either avoid or excavate (mitigate), the devel-
opers opted for excavation. Eight days of digging 20 square 
metres by five archaeologists produced 27 stone tools, in-
cluding two projectile points, bifaces, scrapers, cores, and 
330 flakes (Lobb and Dow 2021). Artifact distributions sug-
gest one activity area for stone tool production and another 
for animal processing and hide preparation. An occupation 
date of 1800-1300 years before present is based on projectile 
point type. Under the forestry program, archaeologists re-
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Range (m²) Frequency

20-50 31

51-100 405

101-200 422

201-500 375

501-1,000 1,905

1,001-5,000 1,041

5,001-10,000 127

10,001-25,000 82

Over 25,000 5

Table 5. Frequency table of the area in square metres of archaeological 
sites encountered under forestry permits.

covered insufficient material to inform interpretations while 
the pipeline project resulted in the recovery of diverse arti-
facts and distributions that enabled informative reconstruc-
tions of pre-contact life. The preference for site avoidance 
results in interpretive outcomes of forestry programs that 
differ from other industries.

Figure 18 summarizes materials present in sites recorded 
under forestry programs. Pre-contact dwellings in the forest 
typically did not involve stone rings, which differs from the 
Prairies where hundreds of thousands of tipi rings have been 
recorded. Communal hunting sites (e.g., bison jumps) were 
also very rare in the Boreal Forest so faunal remains tend to 
be small burned or calcined bone fragments associated with 
hearths (as opposed to well-preserved bison bone beds found 
on Alberta’s Prairies).

The average size of sites recorded under forestry permits 
in Alberta is about 3300 square metres. Most Boreal Forest 
site dimensions are around 30-40 metres by 30-40 metres 
(Table 5). Sites in the Boreal Forest tend to be smaller than 
in Alberta’s Parkland or Prairie regions where landforms are 
more expansive and surface components are more visible 
and lead to identification of activity areas on site peripheries. 

6. The value of forestry-based historical resource 
management outcomes in Alberta

Despite factors that limit the discovery and assessment of 
archaeological sites during forestry HRIAs, forestry-based 
compliance programs have produced thousands of archae-
ological sites with a multitude of interpretive values. The 
abundant lithic scatters that dot the Green Zone play a pivot-
al role in understanding pre-contact adaptations. Without the 
requirement for exploratory surveys within forestry compli-
ance programs, we would not be aware of many unique as-
pects of pre-contact land use across the province. Examples 
in the Boreal Forest discovered through forestry programs 
include site complexes such as the Elk Creek pebble chert 
workshops (Tremblay and Romano 2017), Wapiti Dune use 
near Grande Prairie (Kwiecien and Dixon 2010, Pletz 2017), 
or the lithic quarries in the Deer Mountain area in the Swan 
Hills region (Cloutier 2006; Blaikie-Birkigt 2016). 

The forestry compliance program has resulted in detection 
and protection of over 4600 archaeological sites. Since 2003, 
an average of 246 sites are recorded per year under forest-
ry programs and in the past six years, 63% of sites found 
in the province were recorded under forestry permits (Table 
6). Forestry-based CRM work informs our understanding 
of site distribution and influences archaeological planning 
across other industries. Because of its young age (17 years 
compared to 50 years for oil and gas CRM work in Alber-
ta), consultants and heritage managers are still learning and 
adapting forestry programs to improve efficiency. 

Analyses of lithic assemblages found under forestry pro-
grams reveal tool manufacture patterns, durations of site 
use, the sizes of pre-contact social units, and technological 
changes through time. Raw material identification at lithic 
scatters has led to broader reconstructions of how people 
moved specific toolstones with implications for reconstruct-
ing human mobility, trade, the spread of technologies, and 

Figure 18. Percent of material types present or absent in archaeological sites encountered during forestry per-
mit work in Alberta from 2003 to 2018.
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ancient social networks that spanned Canada’s Boreal For-
ests (e.g., Kristensen et al. 2018). Sites recorded under for-
estry programs have been subjected to sourcing studies, such 
as portable X-Ray fluorescence of obsidian (Kwiecien 2012, 
Allan and Leslie 2020), radiocarbon dating of preserved an-
imal bone (e.g., Cookson 2021), and optically stimulated 
luminescence of forest sediments to provide temporal di-
mensions of site use (e.g., Kurzybov 2021). Given the rela-
tive scarcity of multi-component stratified sites in the Green 
Zone, a comprehensive determination of pre-contact adap-
tations and cultural change requires information provided 
by these small archaeological sites, most notably those that 
represent single component occupations.

Over 144 archaeological sites recorded under forestry pro-
grams have yielded projectile points (spear, dart, and arrow 
heads) that inform regional traditions and culture contact. 
Notable forestry CRM finds include fluted points that reveal 
how North America was colonized over 12,000 years ago 
(Jankuta and McKay 2017) and Late Period arrow heads that 
tell of the final uses of bow technology before adoption of 
European firearms 200 years ago (e.g., Balls 2017). 

Forestry programs have also yielded over 160 cabins or 
cabin remains that span the last century and a half. These 
cabins represent an important era in Alberta’s history when 
trappers supplied the Fur Trade, miners searched for resourc-
es, wardens helped manage forests, and Indigenous people 
raised their families. Other historic resources that have been 
documented and preserved through forestry-based CRM in 
Alberta include abandoned coal mining towns (Meyer 2005a, 
Roe 2021), railway construction sites (Meyer et al. 2002, 
Blaikie-Birkigt 2012), graves (Meyer 2003, Cloutier 2007, 
Garcin 2009, Blaikie-Birkigt 2012, Blaikie-Birkigt 2016), 
historic sculptures (Roe 2015), early logging camps and 
flumes (Meyer 2005b, Somer 2006, Blaikie-Birkigt 2013, 
Langer 2013), historic gold rush trails (Bereziuk 2002), an 
airplane wreck (Blaikie-Birkigt et al. 2014), a WWII P.O.W. 
camp (Coleman and Leslie 2018), and historic ferry cross-
ings (Somer 2006, Roe and Foster 2019). 

The significance of the majority of historic and pre-contact 
sites found in forestry programs will not be realized until 
they are subjected to research or future CRM excavations 
associated with other industries. The case study of FdPv-18 
from the previous section can inform estimates if it is repre-
sentative of HRV 4 sites. Ten artifacts found under a forestry 
program yielded over 350 in a modest oil and gas excava-
tion. Roughly 60% of the 4640 sites discovered in forestry 
programs are HRV 4, which projects to roughly 1 million 
artifacts that have been protected and await future study.

 The information potential of these sites is the basis for 
HRA requirements and regulatory decisions in support of 
the Act. Over time, accumulating study results have im-
proved understanding of site distributions throughout the 
Green Zone and are used as a basis for more effective as-
sessments of archaeological potential and for streamlining 
future requirements. Much potential exists for future work 
on the assessment of particular landform types and the roles 
of Indigenous collaboration in heritage management and the 
assignment of potential. 

The interpretive value and significance to current and fu-
ture generations of Albertans justifies assignments of archae-
ological potential to forested landforms, which in turn trig-
gers forestry CRM work. Our interpretation of potential with 
respect to the issuance of requirements for forestry programs 
must be tempered by an appreciation of the non-renewable 
nature of these sites and the unique and non-replicable re-
cord of past human activities represented by each and every 
intact resource. Once damaged or destroyed, the associated 
information potential of these surficial or typically shallowly 
buried sites is severely compromised or lost forever.

7. Summary
Alberta and Canada have histories of public resource de-

velopment that have influenced the management of forests 
and associated archaeological sites. Effectively managing 
and protecting archaeological sites in advance of harvest ac-
tivities in Alberta’s publicly owned Crown Land forests re-
quires exploratory field survey programs aimed at detecting 
and evaluating new archaeological resources. Unlike other 
industries, the conduct of historic resources impact assess-
ments (CRM archaeology) in the forestry sector is young. 
Despite this, 17 years of forestry compliance with Alberta’s 
Historical Resources Act has generated a plentitude of ar-
chaeological sites (over 4600) that inform modern under-
standings of pre-contact and historic life in the Boreal Forest. 
In addition, almost two decades of CRM work and regulato-
ry management combined with technological advances have 
led to refinements in screening, expectations for fieldwork, 

Table 6. Archaeological sites discovered under forestry programs from 
2015 to 2020.

Year Sites Discovered 
in Alberta

Sites Discovered in Forestry 
Compliance Programs in Alberta

2015 500 330

2016 470 282

2017 475 300

2018 769 500

2019 489 286

2020 514 325
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improved site returns, and revised policy. New technologies 
in archaeology and forestry afford opportunities to minimize 
and more accurately predict subsurface disturbances and 
plan in advance to avoid high potential areas, all of which 
more effectively protects archaeological sites and reduces 
the time and costs of forestry compliance. Archaeological 
work completed in advance of forestry developments will 
continue to be a crucial component of the management of 
public historic resources in the province.  
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