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Series E3. Fish

Alberta has a disproportionate number of declining 
fish populations compared to the rest of northwestern 
Canada. There are three major human-related impacts 
contributing to these  declines: (1) overfishing,  
(2) habitat alteration, and (3) climate warming.45 

Note: Most of  the following information was extracted 
directly from the reference above.

Many freshwater fish populations across northwestern 
Canada have declined.46 47 48 Alberta has a disproportionate 
number of  declining fish populations. Anglers are 
experiencing lower catch rates and diminished fishing 
quality, despite advancements in technology and 
knowledge. Similarly, commercial fisheries have been 
experiencing dramatically reduced catches.49 

The destruction and alteration of  habitat, such as sediment 
introduction, reduced habitat complexity, migration 
barriers, and altered flow and temperature regimes, can 
adversely affect fish populations.50 

Additionally, climate warming is likely to alter fish 
abundance, range, and species assemblages, through the 
loss of  usable habitat and negative physiological impacts. 
Studying the temperature tolerances of  57 species of  
freshwater fish in the United States, predicted climate 

45   Korth R, Sullivan M. 2005. A Qualitative Survey of  the Status of  
Fishes in the Boreal Forest of  Northwestern Canada. Reported pre-
pared for Alberta Cooperative Conservation Research Unit, University 
of  Alberta, Edmonton, Alberta. 

46   Pearse P. 1988. Rising to the challenge. Canadian Wildlife Federa-
tion. Vancouver, British Columbia.

47   (1) Post JR, Sullivan M, Cox S, Lester NP, Walters CJ, Parkinson 
EA, Paul AJ, Jackson L, Shuter BJ. 2002. Canada’s recreational fisheries: 
the invisible collapse? Fisheries 27(1):6-17. (2) Korth R, Sullivan M. 
2005. A Qualitative Survey of  the Status of  Fishes in the Boreal Forest 
of  Northwestern Canada. Report prepared for Alberta Cooperative 
Conservation Research Unit, University of  Alberta, Edmonton, Alberta.

48   Sullivan MG. 2003a. Active management of  walleye fisheries in 
Alberta: dilemmas of  managing recovering fisheries. North American 
Journal of  Fisheries Management 23:1343-1358.

49   Ibid.

50   Pearse P. 1988. Rising to the challenge. Canadian Wildlife Federa-
tion. Vancouver, British Columbia.

warming caused by a doubling of  CO2 would reduce 
habitat for cold- and cool-water species by 57%.51

Overfishing

Mechanical advancements in boats and off-road vehicles, 
and technological advancements in sonar, GPS, and fishing 
equipment enable anglers to efficiently access, locate, and 
exploit fish stocks, even when they are at low abundance.52 
There is empirical and anecdotal evidence to suggest that 
many of  Canada’s boreal fish populations have declined 
as a result of  commercial and recreational overfishing.53 
54 55 56 Declines due to overfishing have occurred in all 4 
continental-scale drainage basins of  Canada which account 
for the majority of  the total harvest of  recreational fishes 
in Canada.57 

51   Eaton JG, Scheller RM. 1996.  Effects of  climate warming on fish 
thermal habitat in streams of  the United States. Limnology and Ocean-
ography 41:1109-1115.

52   Post JR, Sullivan M, Cox S, Lester NP, Walters CJ, Parkinson EA, 
Paul AJ, Jackson L, Shuter BJ. 2002. Canada’s recreational fisheries: the 
invisible collapse? Fisheries 27(1):6-17.

53   Pearse P. 1988. Rising to the challenge. Canadian Wildlife Federa-
tion. Vancouver, British Columbia.

54   Ryerson D, Sullivan M. 1998. Where have all the pike gone? Federa-
tion of  Alberta Naturalists 28:12-13.

55   Post JR, Sullivan M, Cox S, Lester NP, Walters CJ, Parkinson EA, 
Paul AJ, Jackson L, Shuter BJ. 2002. Canada’s recreational fisheries: the 
invisible collapse? Fisheries 27(1):6-17.

56   Sullivan MG. 2003. Active management of  walleye fisheries in 
Alberta: dilemmas of  managing recovering fisheries. North American 
Journal of  Fisheries Management 23:1343-1358.

57   DFO (Canada Department of  Fisheries and Oceans). 1998. Mack-
enzie River Inconnu. Stock Status Report D5-04. Winnipeg, Manitoba. 
9 pp. 

Key information source: 
Korth R, Sullivan M. 2005. A Qualitative Survey of the 
Status of Fishes in the Boreal Forest of Northwestern 
Canada. Reported prepared for Alberta Cooperative 
Conservation Research Unit, University of Alberta, 
Edmonton, Alberta.
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By 1998, 12 of  27 Alberta walleye fisheries that were 
identified as ranging from “good” to “excellent” prior to 
1976 were classified as collapsed, while 13 were vulnerable, 
and only 2 were stable.58 Lac La Biche, for example, was 
one of  Alberta’s largest walleye fisheries, with commercial 
catches exceeding 58,000 kg in 1946, but by 1987 both the 
commercial catch and angling catch rate had dropped to 
zero. 

Particularly susceptible to overexploitation, bull trout 
populations have also declined in many watersheds as a 
result of  angling pressure; most remaining self-sustaining 
populations in Alberta now exist only in remote headwater 
areas.59 60 Reduction in fish abundance tends to be 
inversely related to angler travel distance.61 Consequently, 
the majority of  reported declines have occurred near 
urban areas at or near the southern boundary of  the 
boreal region,62 though population declines as a result of  
overharvest are not limited to these areas. 

Angler access continues to increase in northwestern 
Canada due to the construction of  roads and other linear 
features to meet the needs of  burgeoning forestry, mining, 
agricultural, and fossil fuel industries. This trend is evident 
in much of  northwestern Alberta, where extensive forestry 
and fossil fuel exploration and extraction has created a 
network of  linear features with a density of  >4.0 km/
km2.63 Inventorying stream crossings on the Swan and 
Notikewin River watersheds in northwest Alberta, Tchir 
et al. (2004)64 found that roads, on average, intersected 
the streams at 4 km intervals, while the number of  stream 
crossings by other linear features was thought to be

58   Sullivan MG. 2003. Active management of  walleye fisheries in 
Alberta: dilemmas of  managing recovering fisheries. North American 
Journal of  Fisheries Management 23:1343-1358.

59   Post JR, Johnston FD. 2001. The status of  bull trout (Salvelinus 
confluentus) in Alberta. Wildlife status report. Alberta Environment, 
Fisheries and Wildlife Management Division and Alberta Conservation 
Association, Edmonton.

60   Ibid.

61   Post JR, Sullivan M, Cox S, Lester NP, Walters CJ, Parkinson EA, 
Paul AJ, Jackson L, Shuter BJ. 2002. Canada’s recreational fisheries: the 
invisible collapse? Fisheries 27(1):6-17.

62   Pearse P. 1988. Rising to the challenge. Canadian Wildlife Federa-
tion. Vancouver, British Columbia.

63   Schneider RR. 2002. Alternative futures: Alberta’s boreal forest at 
the crossroads. Edmonton, Alberta: The Federation of  Alberta Natural-
ists.

64   Tchir JP, Hvenegaard PJ, Scrimgeour GJ. 2004. Stream crossing 
inventories in the Swan and Notikewin river basins of  northwest Al-
berta: resolution at the watershed scale. Pages 53-62 in Schrimgeour GJ, 
Eisler G, McCulloch B, Silins U, Monita M (editors). Forest Land-Fish 
Conference II – Ecosystem Stewardship through Collaboration. Proc. 
Forest-Land-Fish Conference II, April 26-28, 2004, Edmonton, Alberta.

likely much higher. Gunn and Sein (2000)65 found that 
creating road access to lakes in the boreal region can have 
rapid and severe effects on fish populations. Within five 
months of  the construction of  a forestry access road 
to a small (148 hectare) boreal shield lake, anglers had 
reduced the previously unexploited lake trout population 
by approximately 72%, which resulted in the collapse and 
abandonment of  the sport fishery. The effect of  increased 
road construction on fish populations is not limited to 
lakes, as road crossings offer easy angler access to streams 
and rivers, resulting in similar impacts on resident fluvial 
populations. After road construction provided access to 
the Christina River, the catch-rates and sizes of  arctic 
grayling reported by anglers diminished substantially.66 
Increased access can even impact catch-and-release 
fisheries, such as the bull trout fishery in Alberta, through 
hooking mortality and illegal harvest.67 

Habitat alteration

The southern portion of  Canada’s boreal forest is a 
network of  industrial, agricultural, residential, and 
recreational impacts, resulting in decreased complexity 
and stability of  aquatic habitats. These activities can 
alter aquatic ecosystems by increasing sediment, nutrient 
loads and stream temperature, decreasing large woody 
debris, creating migration barriers, and altering channel 
morphology, hydrological regimes, and the composition 
and abundance of  riparian vegetation. This destruction 
and alteration of  habitat contributes to the decline in fish 
populations.

Some sediment input to streams is natural; however, 
excessive sediment is a pollutant and can have negative 
impacts on fish populations.68 High sediment loads result 
in bed sediment accumulation, which diminishes habitat 
complexity, and increases turbidity, which in turn impacts 
fish behavior, physiology, and foraging success. For those 
fish that require interstitial spaces beneath medium to large 
substrate (i.e., cobble-boulders) for refugia, habitat quality 
and availability are deleteriously affected by the 
introduction of  fines into streams, which may embed 
potential cover.

65   Gunn JM, Sein R. 2000.  Effects of  forestry roads on reproduc-
tive habitat and exploitation of  lake trout (Salvelinus namaycush) in three 
experimental lakes. Canadian Journal of  Aquatic Sciences 57:97-104.

66   Walker J. 2005. Status of  Arctic Grayling (Thymallus arcticus) in 
Alberta. Alberta Wildlife Status Report 57.

67   Post JR, Johnston FD. 2001. The status of  bull trout (Salvelinus 
confluentus) in Alberta. Wildlife status report. Alberta Environment, 
Fisheries and Wildlife Management Division and Alberta Conservation 
Association, Edmonton.

68   Waters TF. 1995. Sediment in streams: sources, biological effects, 
and control. American Fisheries Society Monograph 7. AFS, Bethesda, 
Maryland. 251 pp.
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Connectivity of  fish habitats is considered critical, as the 
long-term persistence of  many fish populations depends 
on access to the necessary quality and quantity of  habitat. 
Conversely, reductions in connectivity, through impeded 
fish movements, can alter fish community structure and 
likely threaten population viability.69 70 The disruption of  
fish habitat connectivity occurs throughout the boreal 
forest in the form of  stream crossings and dams. Roads, 
and their corresponding stream crossings, are an inevitable 
outcome of  any industrial and agricultural development, 
and have been shown to have deleterious impacts on 
watershed health.71 Crossings affect fish populations 
primarily by fragmenting stream channels and introducing 
fine sediments. While conducting a stream-crossing 
inventory in northwest Alberta, Tchir et al. (2004)72 found 
that the majority (61% and 74%, respectively) of  culvert 
crossings in the Notekewin and Swan River watersheds 
likely impeded fish movement. The majority of  these 
barriers to fish movement were caused by hanging culverts 
and accumulations of  organic debris at culvert inflows. 
The upstream movements of  fish are also severely 
impeded by dams. The impact of  truncated migration 
routes is most severe for anadromous fishes, and can 
substantially reduce or even extirpate local populations.73 

Climate Warming

It is predicted that a doubling of  CO2 (including 
equivalents of  other greenhouse gases) over the next 30-50 
years will result in a concomitant rise in average global air 
temperature of  3.5˚ C, with enhanced warming found over 
land and at higher latitudes.74 Water quality and quantity 

69   Post JR, Johnston FD. 2001. The status of  bull trout (Salvelinus 
confluentus) in Alberta. Wildlife status report. Alberta Environment, 
Fisheries and Wildlife Management Division and Alberta Conservation 
Association, Edmonton.

70   Morita K, Yokota A. 2002. Population viability of  stream-resident 
salmonids after habitat fragmentation: a case study with white-spotted 
charr (Salvelinus leucomaenis) by an individual based model.  Ecological 
Modelling 155(1):85-94

71   Haskins W, Mayhood D. 1997. Stream crossing density as a predic-
tor of  watershed impacts. Proceedings of  the Seventeenth Annual 
Environmental Systems Research Institute (ESRI). User Conference 
Paper 457. USA.

72   Tchir JP, Hvenegaard PJ, Scrimgeour GJ. 2004. Stream crossing in-
ventories in the Swan and Notikewin river basins of  northwest Alberta: 
resolution at the watershed scale. Pages 53-62 in Schrimgeour GJ, G 
Eisler, B McCulloch, U Silins, and M Monita - editors. Forest Land-Fish 
Conference II – Ecosystem Stewardship through Collaboration. Proc. 
Forest-Land-Fish Conference II, April 26-28, 2004, Edmonton, Alberta.

73   Brooker MP. 1981. The impact of  impoundments on the down-
stream fisheries and general ecology of  rivers. Advances in Applied 
Biology 6:91-152.

74   Boer GJ, McFarlane NA, Lazare M. 1992. Greenhouse gas induced 
climate change simulated with the CCC second-generation circulation 
model. Journal of  Climate 5:1045-1077.

will diminish as temperatures rise, glaciers recede, lakes and 
wetlands shrink in area, and streams become ephemeral.75 
There is evidence to suggest that the predicted climatic 
changes may have already been occurring over the recent 
past in boreal regions of  Canada.76 77 78

Increased water temperatures are likely to reduce usable 
fish habitat in both lentic and lotic systems. Preferred 
temperatures, those that provide optimal physiological 
function and maximized growth and activity, differ 
between fish species.79 80 Fish use thermoregulation to seek 
cooler water when temperatures exceed optimal range.81 82 
Climate warming, causing persistent adverse temperature 
conditions, may result in the loss of  large volumes of  
fish habitat, potentially affecting the size and survival 
of  cold- and cool-water fish populations.83 As seasonal 
temperatures rise, fish species requiring cold water (i.e., 
cold stenotherms) seek cool, oxygen-rich refugia below 
thermoclines in lakes.84 Surface warming causes the 
thermocline to form at greater depths and reduces the 
area of  these subthermocline refugia. Extirpation, and a 
resulting northward shift in distribution, may occur 

75   Schindler DW. 2001. The cumulative effects of  climate warming 
and other human stresses on Canadian freshwaters in the new millen-
nium. Canadian Journal of  Aquatic Sciences 58:18-29.

76   Schindler DW, Bayley SE, Parker BR, Beaty KG, Cruikshank 
DR, Fee EJ, Schindler EU, Stainton MP. 1996. The effects of  climate 
warming on the properties of  boreal lakes and streams at the experi-
mental lakes area, northwestern Ontario. Limnology and Oceanography 
41:1004-1017.

77   Magnuson JJ, KE Webster, RA Assel, CJ Browser, PJ Dillon, JG 
Eaton, HE Evans, EJ Fee, RI Hall, LR Mortsch, DW Schindler, and FH 
Quinn. 1997. Potential effects of  climatic changes on aquatic systems: 
Laurentian Great Lakes and Precambrian Shield region. Hydrological 
Processes 11:825-871.

78   Schindler DW. 1997. Widespread effects of  climate warming on 
freshwater ecosystems in North America. Hydrological Processes 
11:1043-1067.

79   Coutant CC. 1990. Compilation of  temperature preference data. 
Journal of  the Fisheries Research Board of  Canada 34:739-745.

80   Jobling M. 1981. Temperature tolerance and the final preferendum 
– rapid methods for the assessment of  optimum growth temperatures. 
Freshwater Biology 19:439-455.

81   Berman CH, Quinn TP. 1991. Behavioural thermoregulation and 
homing by spring Chinook salmon, Oncorhynchus tshawytscha (Walbaum), 
in the Yakima River. Journal of  Fish Biology 39:301-312.

82   Snucins EJ, Gunn JM. 1995. Coping with a warm environment: be-
havioural thermoregulation by lake trout. Transactions of  the American 
Fisheries Society 124:118-123.

83   Jansen W, Hesslein RH. 2004. Potential effects of  climate warm-
ing on fish habitats in temperate zone lakes with special reference to 
Lake 239 of  the experimental lakes area (ELA), north-western Ontario. 
Environmental Biology of  Fishes 70:1-22.

84   Schindler DW, Beaty KG, Fee EJ, Cruikshank DR, DeBruyn ER, 
Findlay DL, Linsey GA, Shearer JA, Stainton MP, Turner MA. 1990. Ef-
fects of  climatic warming on lakes of  the central boreal forest. Science 
250:967-970.
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in unstratified lakes as the water warms to above the 
optimum temperature for some species. Fish populations 
in lotic systems are similarly sensitive to temperature 
change, and may be forced to migrate to cooler parts 
of  streams as temperatures warm. As streams exceed 
temperature tolerances or become ephemeral, habitat is 
lost and the distribution of  some species is altered. For 
example, climate warming is predicted to render a high 
proportion of  montane streams too warm for native 
species, which will be forced to retreat to increasingly 
isolated high-altitude headwaters.85 Lohr et al. (1996)86 
speculated that increasing stream temperatures may be 
at least partially responsible for the decline, and range 
shrinkage, of  Montana’s only remaining riverine arctic 
grayling population – and Meisner (1990) predicted that 
increasing temperatures would eliminate habitat for brook 
trout at the southern end of  their range. 87 

85   Rahel FJ, Keleher KJ, Anderson JL. 1996. Potential habitat loss 
and population fragmentation for cold water fish in the North Platte 
River drainage of  the Rocky Mountains: response to climate warming. 
Limnology and Oceanography 41:1116-1123.

86   Lohr SC, Byorth PA, Kaya CM, Dwyer WP. 1996. High-tempera-
ture tolerances of  fluvial arctic grayling and comparisons with summer 
river temperatures of  the Big Hole River, Montana. Transactions of  the 
American Fisheries Society 125:933-939.

87   Meisner JD. 1990. Effect of  climatic warming on the southern mar-
gins of  the native range of  brook trout, Salvelinus fontinalis. Canadian 
Journal of  Fisheries and Aquatic Sciences 47:1065-1070.

Climate warming can also indirectly affect native fisheries 
by playing an important role in invasions of  non-native 
fish.88 It may accelerate the rate of  spread of  non-native 
fish, as species establish dominance in a shorter time when 
they are in situations closer to their thermal optimum.89 
Population increases in warm-water species may affect 
cold-water species like lake trout more than direct thermal 
stress.90 

88   Schindler DW. 2001. The cumulative effects of  climate warming 
and other human stresses on Canadian freshwaters in the new millen-
nium. Canadian Journal of  Aquatic Sciences 58:18-29.

89   Adams SB, Bjornn TC. 1997.  Bull trout distributions related to 
temperature regimes in four central Idaho streams. Pp. 371-380 in 
Friends of  the Bull Trout Conference Proceedings (MacKay WC, 
Brewin MK, Monita M - editors). Bull Trout Task Force (Alberta), c/o 
Trout Unlimited Canada, Calgary, Alberta.

90   Shuter BJ, Meisner JD. 1992. Tools for assessing the impacts of  
climate change on freshwater fish populations. GeoJournal 28:7-20.
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Map Section F. Threats to 
Alberta’s forest landscapes: 
administrative and ecological 
perspective

There are a variety of  ways to portray what is happening 
to Alberta’s forest landscape. For this section, we selected 
a range of  ecological and administrative analytical units. 
For most of  the units, we classified the amount of  
cumulative industrial access.� There are many other kinds 
and scales of  ecological and administrative units that could 
be selected to analyze and display threats for Alberta’s 
forest landscapes.

For ecological units, we selected both the national system 
of  Terrestrial Ecozones and Ecodistricts� as well as the 
Alberta provincial system of  Natural Regions and Natural 
Subregions.� Also, for ecological units we selected Tertiary 
Watersheds (Sub-sub Watersheds) as the analytical unit that 
is available from Natural Resources Canada.

Many of  the land-use decisions made in Alberta are 
made within administrative units of  differing scales. For 
example, Forest Management Units, which are a clearly 
demarcated area of  land covered predominantly by 

�  The combined impact, of  all industrial uses visible on Landsat TM 
and ETM satellite images and in other available and applicable data-
sets. These disturbances include, but are not limited to, roads, mines, 
clearcuts, wellsites, pipelines, transmission lines, and agricultural clear-
ings.

�   Agriculture and Agri-Foods Canada. 1999. A National Ecological 
Framework for Canada. Available at: http://sis.agr.gc.ca/cansis/nsdb/
ecostrat/intro.html (10/09/2008)

�   Alberta Environment. Natural Regions Committee. 2006 Natural Re-
gions and Subregions of  Alberta. Available at: http://www.tpr.alberta.
ca/parks/heritageinfocentre/naturalregions/default.aspx (10/09/2008)

“Alberta’s prosperity has created opportunities for our economy and people, but it also has created challenges for 
Alberta’s landscapes. Industrial activity, municipal development, infrastructure, recreation and conservation interests 
often are competing to use the same piece of land. There are more and more people doing more and more activities 
on the same piece of land. The competition between user groups creates conflict, and often puts stress on the finite 
capacity of our land, air, water and habitat. 

What worked for us when our population was only one or two million will not get the job done with four, and soon five 
million. We have reached a tipping point, where sticking with the old rules will not produce the quality of life we have 
come to expect.”1

1  Alberta Government. 2008. Land-use Framework. Available at: http://www.landuse.alberta.ca/ (12/12/2008).

forests, are managed to a set of  objectives that includes 
timber harvesting.� Forest Management Agreements are 
area-based tenure agreements between a forest company 
and the landowner (government), who grants the forest 
company the right to grow, harvest and remove timber. 

Trapping Units, or Registered Fur Management Areas, 
are parcels of  public land allocated to the holder of  
a Registered Fur Management License by the Alberta 
Government. 

A protected area is an area of  land and/or sea especially 
dedicated to the protection and maintenance of  biological 
diversity, and of  natural and associated cultural resources, 
managed through legal or other effective means.� Alberta 
has a considerable number and area, under federal and 
provincial legislation, of  designated protected areas in 
comparison to most other provinces in Canada. We 
selected as an indicator of  threat to protected areas the 
amount of  oil and gas activity that has occurred within or 
surrounding them.

�   FAO - RAP. 2004. RAP Publication 2000/07. Asia-Pacific Forestry 
Commission: development of  national-level criteria and indicators for 
the sustainable management of  dry forests of  Asia: workshop report 
(Annex 6: Definitions and basic principles of  sustainable forest man-
agement in relation to criteria and indicators). Available at: http://www.
fao.org/documents/show_cdr.asp?url_file=/docrep/003/x6896e/
x6896e0e.htm (08/09/2008).

�   Environment Canada. 2006. Canadian Protected Areas Status Report 
2000-2005. Available at: http://www.cws-scf.ec.gc.ca/publications/hab-
itat/cpa-apc/index_e.cfm (08/09/2008).
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In previous sections of  Parts I and II of  this atlas, we present 
two map analysis products. One provides a picture of  the 
distribution of  ecological values within intact forest landscapes 
and smaller forest landscape fragments of  Alberta (Part I), and 
the other provides a picture of  the distribution of  threats to 
all forest landscapes within the province’s forest ecozones in 
Alberta (Part II).

These analyses demonstrate the geographic gradient of  
ecological values and threat. They also provide multiple 
alternatives for prioritizing relative conservation areas. An 
additional alternative that takes both of  these analyses into 
account is described in the following text and in the single map 
that is provided in this section.

High Conservation 
Value / Low Threat

Low Conservation 
Value / Low Threat

High Conservation 
Value / High Threat

Low Conservation 
Value / High ThreatCo

ns
er

va
ti

on
 v

al
ue

Threat

Figure G1. Relative conservation priority areas: the intersection of 
ecological values and threats

Map Section G. Relative 
conservation priority areas: the 
intersection of ecological values 
and threats

An approach for intersecting 
ecological values and threats

All remaining large intact forest landscapes and 
smaller forest landscape fragments within the 
province’s forest ecozones were selected as the 
primary units of  analysis.

The combined threats index, which was derived 
from the seventeen datasets representing six 
key categories of  present and plausible near-
future threats, was reclassified as either High or 
Low Threat based on whether the total of  the 
combined threat values for each cell occurring 
within intact forest landscapes was above or 
below the median index value of  combined 
threats values. 

The combined ecological values index, which 
was derived from the ten datasets representing 
seven key categories of  ecological values, 
was also reclassified as either High or Low 
Conservation Value based on whether the total 
of  the combined ecological values for each 
cell occurring within intact forest landscapes 
was above or below the median index value of  
combined ecological values. 

The high and low categories of  ecological values 
and combined threats were then intersected to 
produce a matrix of  four relative conservation 
priority areas (see Figure G1.)

 
This analysis is illustrative only. Further detailed 
analysis would be useful, such as stratifying the 
threats and conservation values within intact forest 
landscapes and fragments, and analyzing them by 
various ecological units, such as by watershed or 
natural subregion.

•

•

•

•
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Data Sources for Maps in Canada's Last Great Intact Forests: Atlas of Alberta (Part II)
Maps are listed in alphabetical order

Map Title Page Key Data Sources
Active and Abandoned 
Petroleum and Natural Gas 
Well Density in Alberta (1902-
2008)

5 Petroleum and natural gas wells dataset acquired from IHS Energy, Calgary, Alberta 
(2008). (Copyrighted data.)

Active and Abandoned 
Petroleum and Natural Gas 
Well Density in Alberta 
(1902-2008): A Grizzly Bear 
Perspective

106 (A) Grizzly bear range data derived from Alberta Grizzly Bear Recovery Plan 2008-
2013 (2008). Alberta Sustainable Resource Development, Fish and Wildlife Division, 
Alberta Species at Risk Recovery Plan No. 15. Edmonton, AB. 68 pp. (Figure 1. Current 
grizzly bear range in Alberta. Drawn by J. Cranston, July 5, 2004). Available online at: 
http://www.srd.alberta.ca/fishwildlife/wildlifeinalberta/grizzlybearmanagement/ 
(09/03/2009). (B) Petroleum and natural gas wells dataset acquired from IHS Energy, 
Calgary, Alberta (2008). (Copyrighted data.)

Active and Abandoned 
Petroleum and Natural Gas 
Well Density in Alberta (1902-
2008): A Woodland Caribou 
Perspective

95 (A) Woodland caribou herd range dataset qcquired from Alberta Caribou Committee. 
Available at: http://www.albertacariboucommittee.ca/ (06/10/2008). (B) Woodland 
caribou historical range data derived from Alberta Government, Sustainable Resource 
Management. 2002. Woodland caribou. Available online at: http://www.srd.gov.
ab.ca/fishwildlife/speciesatrisk/selectedprofiles/woodlandcaribou.aspx (06/11/2008). 
(C) Petroleum and natural gas wells dataset acquired from IHS Energy, Calgary, Alberta 
(2008). (Copyrighted data.)

Agricultural Areas in Alberta’s 
Forest Ecozones

51 Agriculture areas dataset acquired from: Agriculture and Agri-Foods Canada. 2001. 
Generalized Land Cover of the PFRA (Prairie Farm Rehabilitation Association). 
Available at: http://www4.agr.gc.ca/AAFC-AAC/display-afficher.do?id=12284041410
85&lang=eng (26/02/2009) (B) Statistics Canada. 2003. Agricultural Ecumene Census 
Division Boundary File for the 2001 Census of Agriculture. Available online at: http://
www.statcan.gc.ca/pub/92f0175x/92f0175x2001000-eng.htm (09/03/2009).

Air Quality Monitoring Stations 
and Hydrogen Sulphide 
Exceedences in the Bituminous 
(Tar/Oil) Sands Area

35 (A) Air quality monitoring stations location information acquired from Clean Air 
Strategic Alliance (CASA) Data Warehouse. 2006. Map of Air Monitoring and Airshed 
Zones. Available at: http://www.casadata.org/Reports/AlbertaMap.asp (24/10/2008). 
(B) Hydrogen Sulphide Exceedances derived from Alberta Clean Air Strategic Alliance. 
Hydrogen Sulphide (H2S) and Total Reduced Sulphur (TRS). Data Warehouse. Available 
at: http://www.casadata.org/pollutants/hydrogen_sulphide.asp (20/10/2008) 

Air Quality Monitoring 
Stations in the Bituminous 
(Tar/Oil) Sands Area: Number 
of Audited Recurring 
Maintenance Problems

37 (A) Air quality monitoring stations location information acquired from Clean Air 
Strategic Alliance (CASA) Data Warehouse. 2006. Map of Air Monitoring and Airshed 
Zones. Available at: http://www.casadata.org/Reports/AlbertaMap.asp (24/10/2008). 
(B) Audited recurring maintenance problems derived from Alberta Environment. 2008. 
WBEA air monitoring station audits conducted 2003-2008. (Materials were supplied as 
a result of a freedom of information request.) 

Alberta's Bituminous (Tar/Oil) 
Sands Projects

31 Alberta's Bituminous (tar/oil) Sands Projects dataset derived from PDF map (Alberta's 
Oil Sands Projects). Alberta Energy. December 2008. Available at: http://www.energy.
alberta.ca/LandAccess/pdfs/OilSands_Projects.pdf

... continued on next page
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Data Sources for Maps in Canada's Last Great Intact Forests: Atlas of Alberta (Part II) (continued)
Maps are listed in alphabetical order

Map Title Page Key Data Sources
Allocated Water Use for 
Approved and Operating 
Bituminous (Tar/Oil) Sands 
Projects

25 Allocated water use for approved projects derived from data acquired from Alberta 
Government (Ministry of Environment). Oil sands actual versus allocated water use. 
Science, Research, and Innovation Branch (2008).

Average Annual Wolverine 
(Gulo gulo) Harvest in Alberta

111 (A) Data derived by extracting geospatial files from PDF: Poole KG and G Mowat. 
2001. Alberta furbearer harvest data. Wolverine (Figure 43, Page 45). Alberta 
Sustainable Resource Development, Fish and Wildlife Division, Alberta Species at 
Risk Report No. 31. Edmonton, Alberta. 71 pp. Available at: http://www.srd.gov.
ab.ca/informationcentre/posting.asp?assetid=7097&subcategoryid=102 (05/11/2008). 
(B) Data derived from PDF map (Figure 1, Page 5) in: Peterson S. 1997. Status of the 
Wolverine (Gulo gulo) in Alberta. Alberta Environment. Wildlife Habitat Protection. 
Wildlife Status Report No. 2. Edmonton, Alberta. 17 pp. Available at:  http://www.srd.
gov.ab.ca/ fishwildlife/status/wolv/index.html (05/11/2008).

Bituminous (Tar/Oil) Sands of 
Alberta

17 (A) Bituminous (tar/oil) Sands Deposits dataset derived from PDF map (Canada's Oil 
Sands, Page 2) from Center of Energy. Available at: http://www.centreforenergy.com/
Shopping/uploads/166.pd (2008). (B) Bituminous (tar/oil) sands administrative area 
and surface mineable area acquired from Dr. Richard Schneider (pers. comm.) (2007).

Coalbed Methane Resource 
Potential in Alberta

9 (A) Coal zones derived from: The CBM/NGC Multi-Stakeholder Advisory Committee. 
2006. Coalbed Methane/Natural Gas in Coal - Final Report. Available from Service 
Alberta, toll-free 310-4455 or online at: http://www.energy.gov.ab.ca/NaturalGas/561.
asp (09/03/2009). (B) Coalbed methane exploratory bore-hole locations acquired 
from Alberta Geological Survey. 2005. Coalbed Methane (CBM) Potential - Bore hole 
locations (all coal zones). Available online at: http://www.ags.gov.ab.ca/gis/gis_and_
mapping.html (11/12/2008).

Coalbed Methane Well Density 
in Alberta

10 Coalbed methane well locations acquired from Energy Resources Conservation Board. 
2009 (February). ST109: Alberta Coalbed Methane Well Locations. Available online 
at: http://www.ercb.ca/portal/server.pt/gateway/PTARGS_0_0_303_263_0_43/
http%3B/ercbContent/publishedcontent/publish/ercb_home/publications_catalogue/
publications_available/serial_publications/st109.aspx

Coalfields of Alberta 7 Coalfields dataset acquired from Geological Survey of Alberta. 2008. Coalfields of the 
Western Canada Sedimentary Basin. Digital Data 2008-0349. Available at: http://www.
ags.gov.ab.ca/publications/ABSTRACTS/DIG_2008_0349.html (11/12/2008).

... continued on next page
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Data Sources for Maps in Canada's Last Great Intact Forests: Atlas of Alberta (Part II) (continued)
Maps are listed in alphabetical order

Map Title Page Key Data Sources
Combined Threats Index of 
Alberta (A First Approximation)

87 (A) Coal deposits dataset acquired from: Alberta Geological Survey (Smith GG, AR 
Cameron, and RM Bustin). 2006. Digital Data 2008-0349. Coalfields of the WCSB 
(GIS data, polygon features). Available at: http://www.ags.gov.ab.ca/publications/
ABSTRACTS/DIG_2008_0349.html (25/10/2008). (B) Coalbed methane: Alberta 
Energy and Utilities Board. Geological Survey of Alberta. 2008. Coalbed Methane 
(CBM). Available on request from Geological Survey of Alberta (11/12/2008). (C) 
Coalfields data acquired from Geological Survey of Alberta. 2008. Coalfields of the 
WCSB. Digital Data 2008-0349. Available at: http://www.ags.gov.ab.ca/publications/
ABSTRACTS/DIG_2008_0349.html (11/12/2008). (D) Forest Management Agreement 
Area data acquired from AltaLIS Alberta. 2008. Available at: http://www.altalis.com/
prod_base_bound.html (24/10/2008). (E) Forest Management Units acquired from 
Altalis Alberta. 2008. Available at: http://www.altalis.com/prod_base_bound.html 
(24/10/2008). (F) Petroleum and natural gas wellsites copyrighted dataset acquired 
from IHS Energy, Calgary, Alberta (2008).  (G) Roads data acquired from Canadian 
Council on Geomatics. GeoBase. Available at: http://www.geobase.ca/geobase/en/
index.html (06/10/2008). (H) Alberta Petroleum and Natural gas, Coal agreements, 
Mineral claims, Mineral extraction leases and Mineral exploration leases acquired 
from Alberta Energy. Available at: http://www.energy.gov.ab.ca/minerals/1072.asp 
(27/02/2009). (I) Ecological terrestrial units, Natural Regions and Natural Subregions: 
Agriculture and Agri-Foods Canada. Ecozones and Ecodistricts. Available at: http://sis.
agr.gc.ca/cansis/ (06/10/2008). (J) Bitumen extraction leases and permits data derived 
from Alberta Energy. Available at: http://www.energy.alberta.ca/LandAccess/pdfs/
OilSands_Projects.pdf (06/10/2008). (K) Bituminous (tar/oil) Sands Deposits dataset 
derived from PDF map (Canada's Oil Sands, Page 2) from Center of Energy. Available 
at: http://www.centreforenergy.com/Shopping/uploads/166.pd (2008). (L) Cumulative 
anthropogenic (primarily industrial) access dataset (Combined Access) created by 
Global Forest Watch Canada. 2009. Available at: www.globalforestwatch.ca. (M) 
Change data based on unpublished 2008 Global Forest Watch Canada data mapped 
from Landsat imagery: Multi-spectral scanner (see Methodolody in Part I of the Atlas).

Conservation Priorities 
in Alberta’s Intact Forest 
Landscapes Relative to Threats

136 Conservation Values datasets listed in Data Sources, Alberta Atlas Part I. Threats 
datasets listed above (Combined threats index of Alberta). A new combined dataset 
was created from Indices of Conservation Values and Threats.

Cumulative Industrial Impacts 
within the Little Smoky 
Woodland Caribou Herd 
Range: 500 Metre Zone of 
Influence

99 (A) Landsat imagery: Multi-spectral scanner. (B) Woodland caribou herd range 
data acquired from Alberta Caribou Committee. Available at: http://www.
albertacariboucommittee.ca/ (06/10/2008). (C) Cumulative anthropogenic (primarily 
industrial) access dataset (Combined Access) created by Global Forest Watch Canada. 
2009. Available at: www.globalforestwatch.ca. 

Decline of Walleye (Sander 
vitreus) Populations in Alberta

126 Commercial catches of walleye figure derived from PDF document: Sullivan MG. 2003. 
Active management of walleye fisheries in Alberta: dilemmas of managing recovering 
fisheries. North American Journal of Fisheries Management 23:1343-1358.

Department of Fisheries and 
Oceans (Canada) - Area of 
Authorization (#ED-03-2806) 
to Destroy Fish Habitat

27 Area of HADD authorization derived from map contained within letter  (Obtained 
through freedom of information request.): Government of Canada (Fisheries and 
Oceans Canada). June 6, 2008. ED-03-2806. Subsection 35(2) and Section 32 Fisheries 
Act Authorization for the Imperial Oil Resources Ventures Ltd. Kearl Oil Sands Project.

Ecoregions and Ecodistricts of 
Alberta by Percent Accessed

130 (A) Forest Ecoregions and Ecodistricts of Alberta dataset acquired from Terrestrial 
ecozones acquired from Agriculture and Agri-Foods Canada. 1999. A National 
Ecological Framework for Canada. Available at: http://sis.agr.gc.ca/cansis/nsdb/
ecostrat/intro.html (10/09/2008). (B) Cumulative anthropogenic (primarily industrial) 
access dataset (Combined Access) created by Global Forest Watch Canada. 2009. 
Available at: www.globalforestwatch.ca.

... continued on next page
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Data Sources for Maps in Canada's Last Great Intact Forests: Atlas of Alberta (Part II) (continued)
Maps are listed in alphabetical order

Map Title Page Key Data Sources
Encroaching Industrial Threat 
to Alberta’s Intact Forests

63 (A) Change data based on unpublished 2008 Global Forest Watch Canada data 
mapped from Landsat imagery: Multi-spectral scanner (see Methodolody in Part I of 
the Atlas). (B) Intact forest landscapes dataset (Canada's Forest Landscape Fragments: 
A Second Approximation) created by Global Forest Watch Canada. 2009. Available at: 
www.globalforestwatch.ca. (See methodology in Part I of the Atlas.)

Encroaching Industrial Threat 
to Alberta’s Protected Areas

62 (A) Change data based on unpublished 2008 Global Forest Watch Canada data 
mapped from Landsat imagery: Multi-spectral scanner (see Methodolody in Part I 
of the Atlas). (B) Protected areas dataset acquired from Alberta Tourism, Parks and 
Recreation. Available at: http://www.tpr.alberta.ca/parks/landreferencemanual/
default.aspx (06/10/2008).

FMUs and FMAs of Alberta by 
Percent Accessed

132 (A) Forestry tenures (logging concessions) and forest Management Units geospatial 
data acquired from the Spatial Data Warehouse Ltd. (SDW), AltaLIS (2008); available 
at: http://www.altalis.com/prod_base_bound.html (24/10/2008). (B) Cumulative 
anthropogenic (primarily industrial) access dataset (Combined Access) created by 
Global Forest Watch Canada. 2009. Available at: www.globalforestwatch.ca.

Forestry Tenures in Alberta 53 Forestry tenures (logging concessions) and forest Management Units geospatial data 
were acquired from the Spatial Data Warehouse Ltd. (SDW), AltaLIS (2008); available 
at: http://www.altalis.com/prod_base_bound.html (24/10/2008).

Forestry Tenures in Alberta: A 
Grizzly Bear Perspective

105 (A) Grizzly bear range data derived from Alberta Grizzly Bear Recovery Plan 2008-
2013 (2008). Alberta Sustainable Resource Development, Fish and Wildlife Division, 
Alberta Species at Risk Recovery Plan No. 15. Edmonton, AB. 68 pp. (Figure 1. Current 
grizzly bear range in Alberta. Drawn by J. Cranston, July 5, 2004). Available online at: 
http://www.srd.alberta.ca/fishwildlife/wildlifeinalberta/grizzlybearmanagement/ 
(09/03/2009). (B) Forestry tenures (logging concessions) and forest Management 
Units dataser acquired from Spatial Data Warehouse Ltd. (SDW), AltaLIS (2008); 
available at: http://www.altalis.com/prod_base_bound.html (24/10/2008).

Forestry Tenures in Alberta: A 
Woodland Caribou Perspective

94 (A) Woodland caribou herd range dataset acquired from Alberta Caribou Committee. 
Available at: http://www.albertacariboucommittee.ca/ (06/10/2008). (B) Woodland 
caribou historical range data derived from: Alberta Government, Sustainable Resource 
Management. 2002. Woodland caribou. Available online at: http://www.srd.gov.
ab.ca/fishwildlife/speciesatrisk/selectedprofiles/woodlandcaribou.aspx (06/11/2008). 
(C) Forestry tenures (logging concessions) and forest Management Units geospatial 
datasets acquired from the Spatial Data Warehouse Ltd. (SDW), AltaLIS (2008); 
available at: http://www.altalis.com/prod_base_bound.html (24/10/2008).

Greenhouse Gas Emissions 
from the Largest Point-source 
Emittors in Alberta (2006)

68 Greenhouse gas emissions was created by linking the GHG emissions data 
(GHGDBDATA_E_2005.xls) obtained from Environment Canada (pers. comm..) to the 
NPRI (National Pollution Release Inventory) locations by the NPRI ID, Available at: 
http://www.ec.gc.ca/pdb/npri/npri_online_data_e.cfm (2008)

Greenhouse Gas Emissions in 
the Bituminous (Tar/Oil) Sands 
Area Between 2004 and 2006

40 Geospatial dataset created by combining greenhouse gas data from Environment 
Canada [2008. GHG Reporting. Key Data Tables. Available at: http://www.ec.gc.
ca/pdb/ghg/onlinedata/DataAndReports_e.cfm (25/10/2008)] with NPRI location data 
from Environment Canada [available at: http://www.ec.gc.ca/pdb/npri/npri_online_
data_e.cfm (06/10/2008)].

Grizzly Bear Distribution in 
Alberta

104 Grizzly bear range data derived from Alberta Grizzly Bear Recovery Plan 2008-2013 
(2008). Alberta Sustainable Resource Development, Fish and Wildlife Division, 
Alberta Species at Risk Recovery Plan No. 15. Edmonton, AB. 68 pp. (Figure 1. Current 
grizzly bear range in Alberta. Drawn by J. Cranston, July 5, 2004). Available online at: 
http://www.srd.alberta.ca/fishwildlife/wildlifeinalberta/grizzlybearmanagement/ 
(09/03/2009).

Historical Fires in Alberta 80 Historical fires acquired from Alberta Sustainable Resource Management. Available at: 
http://www.srd.alberta.ca/wildfires/information/spatialdata.aspx (06/10/2008).

... continued on next page
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Data Sources for Maps in Canada's Last Great Intact Forests: Atlas of Alberta (Part II) (continued)
Maps are listed in alphabetical order

Map Title Page Key Data Sources
Historical Fires in Alberta: A 
Woodland Caribou Perspective

97 (A) Woodland caribou herd range dataset acquired from Alberta Caribou Committee. 
Available at: http://www.albertacariboucommittee.ca/ (06/10/2008). (B) Woodland 
caribou historical range data derived from: Alberta Government, Sustainable Resource 
Management. 2002. Woodland caribou. Available online at: http://www.srd.gov.ab.ca/
fishwildlife/speciesatrisk/selectedprofiles/woodlandcaribou.aspx (06/11/2008). (C) 
Historical fires: Alberta Sustainable Resource Management. Available at: http://www.
srd.alberta.ca/wildfires/information/spatialdata.aspx (06/10/2008).

Industrial Growth in the 
Bituminous (Tar/Oil) Sands 
Area of Alberta

19 Growth over time of surface mining – Athabasca bituminous sands industrial footprint, 
1974-2008: based on unpublished Global Forest Watch Canada data (2008) mapped 
from Landsat imagery: Multi-spectral scanner - Path 46/Row 20, 20/08/1974; Landsat 
TM - Path 42/Row 20, 11 /06/1992; Landsat ETM – Path 42/Row 20, 14 /05/2002; 
Landsat TM - Path 42/Row 20, 19/03/2008.

Intact Forest Landscapes 
of Alberta: A Grizzly Bear 
Perspective

108 (A) Grizzly bear range data derived from Alberta Grizzly Bear Recovery Plan 2008-
2013 (2008). Alberta Sustainable Resource Development, Fish and Wildlife Division, 
Alberta Species at Risk Recovery Plan No. 15. Edmonton, AB. 68 pp. (Figure 1. Current 
grizzly bear range in Alberta. Drawn by J. Cranston, July 5, 2004). Available online at: 
http://www.srd.alberta.ca/fishwildlife/wildlifeinalberta/grizzlybearmanagement/ 
(09/03/2009). (B) Intact forest landscapes dataset (Canada's Forest Landscape 
Fragments: A Second Approximation) created by Global Forest Watch Canada. 2009. 
Available at: www.globalforestwatch.ca. (See methodology in Part I of the Atlas.) 

Intact Forest Landscapes of 
Alberta: A Woodland Caribou 
Perspective

101 (A) Woodland caribou herd range dataset acquired from Alberta Caribou Committee. 
Available at: http://www.albertacariboucommittee.ca/ (06/10/2008). (B) Woodland 
caribou historical range data derived from Alberta Government, Sustainable Resource 
Management. 2002. Woodland caribou. Available online at: http://www.srd.gov.
ab.ca/fishwildlife/speciesatrisk/selectedprofiles/woodlandcaribou.aspx (06/11/2008). 
(C) Intact forest landscapes dataset (Canada's Forest Landscape Fragments: A Second 
Approximation) created by Global Forest Watch Canada. 2009. Available at: www.
globalforestwatch.ca. (See methodology in Part I of the Atlas.) 

Mines and Mineral Claims in 
Alberta

13 (A)  Alberta Petroleum and Natural gas, Coal agreements, Mineral claims, Mineral 
extraction leases and Mineral exploration leases acquired from Alberta Energy. 
Available at: http://www.energy.gov.ab.ca/minerals/1072.asp (27/02/2009). (B) 
Bitumen extraction leases and permits data derived from Alberta Energy map, 
"Alberta's Oil Sands Projects" (2008). Available at: http://www.energy.alberta.
ca/LandAccess/pdfs/OilSands_Projects.pdf (06/10/2008). (C) Alberta Active Mines 
compiled by Global Forest Watch Canada. Available at: http://www.globalforestwatch.
ca/datawarehouse/datawarehouse.htm (2008).

Mines and Mineral Claims in 
Alberta: A Woodland Caribou 
Perspective

96 (A)  Alberta Petroleum and Natural gas, Coal agreements, Mineral claims, Mineral 
extraction leases and Mineral exploration leases acquired from Alberta Energy. 
Available at: http://www.energy.gov.ab.ca/minerals/1072.asp (27/02/2009). (B) 
Bitumen extraction leases and permits data derived from Alberta Energy. Available at: 
http://www.energy.alberta.ca/LandAccess/pdfs/OilSands_Projects.pdf (06/10/2008). 
(C) Alberta Active Mines compiled by Global Forest Watch Canada. Available at: 
http://www.globalforestwatch.ca/datawarehouse/datawarehouse.htm (2008). (D) 
Woodland caribou herd range dataset acquired from Alberta Caribou Committee. 
Available at: http://www.albertacariboucommittee.ca/ (06/10/2008). (E) Woodland 
caribou historical range data derived from: Alberta Government, Sustainable Resource 
Management. 2002. Woodland caribou. Available online at: http://www.srd.gov.ab.ca/
fishwildlife/speciesatrisk/selectedprofiles/woodlandcaribou.aspx (06/11/2008). 

... continued on next page
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Data Sources for Maps in Canada's Last Great Intact Forests: Atlas of Alberta (Part II) (continued)
Maps are listed in alphabetical order

Map Title Page Key Data Sources
Mountain Pine Beetle Status in 
Alberta

77 (A) Mountain pine beetle forecast dataset derived from Alberta Government. 2008. 
R-value survey results: Taking action against mountain pine beetle. Map: Relative 
mountain pine beetle population trends for beetles present in Alberta. Forecast for 
2008. Available at: http://www.srd.gov.ab.ca/forests/health/pestalerts/pdf/r_value.
pdf (12/12/2008). (B) Mountain pine beetle aerial survey data acquired from Alberta 
Sustainable Resource Development (2008). Available online at: http://www.srd.gov.
ab.ca/forests/health/surveydata/aerial.aspx (28/11/2008) (C) Forests with >10% data 
acquired from Canada Forest Inventory, Natural Resources Canada (pers. comm.). 
2006. (D) Climatic range map derived from Natural Resources Canada, Canada's plant 
hardiness site (updated 2007). Available online at: http://www.planthardiness.gc.ca/
ph_main.pl?lang=en (4/12/2008)

Natural Regions and 
Subregions of Alberta by 
Percent Accessed

129 (A) Natural Regions and Subregions of Alberta acquired from Alberta Environment. 
Natural Regions Committee. 2006 Natural Regions and Subregions of Alberta. 
Available at: http://www.tpr.alberta.ca/parks/heritageinfocentre/naturalregions/
default.aspx (10/09/2008). (B) Cumulative anthropogenic (primarily industrial) access 
dataset (Combined Access) created by Global Forest Watch Canada. 2009. Available at: 
www.globalforestwatch.ca. 

Net Biome Productivity in 
Alberta’s Forest and Wetlands 
(1960-1964)

74 Net Biome Productivity dataset acquired from Dr. Jing Chen. 2007. University of 
Toronto. (pers. comm.) 

Net Biome Productivity in 
Alberta’s Forest and Wetlands 
(1990-1994)

75 Net Biome Productivity dataset acquired from Dr. Jing Chen. 2007. University of 
Toronto. (pers. comm.) 

Net Biome Productivity in 
Alberta’s Forest and Wetlands 
(2000-2003)

76 Net Biome Productivity dataset acquired from Dr. Jing Chen. 2007. University of 
Toronto. (pers. comm.) 

Off-site Seepage of Toxins from 
Bituminous Sands Industrial 
Operations

47 Off-site groundwater seepage of toxins from bituminous sands industrial operations 
dataset derived from: (A) Syncrude Canada Ltd. 2007. 2006 Wastewater and Runoff 
Report. For Submission to Alberta Environment, Northern Region. Pursuant to 
Syncrude Mildred Lake Approval 26-01-00; (B) Syncrude Canada Ltd. 2006. 2005 
Groundwater Monitoring Report: Syncrude Canada Ltd. Mildred Lake Site. Submitted 
to Alberta Environment in compliance with Approval 26-01-00, Clause 11 .9.1; (C) 
Syncrude Canada Ltd. 2008. 2007 Groundwater Monitoring Report. Mildred Lake 
Site. Submitted to Alberta Environment. In Compliance With Approval 26-02-00, 
Clause 11 .9.1; (D) Golder Associates Ltd. 2007. Final Report: Beaver Creek Ecological 
Risk Assessment: Field Study 2006. Submitted to Syncrude Canada Ltd. Report 
# 06-13 5-006; (E) Golder Associates Ltd. 2006. Final Report: Beaver Creek 2005 
Monitoring Program. Submitted to Syncrude Canada Ltd. Report # 05-13 5-006; (F) 
Alberta Government (Environment). 2008. Letter of June 9 2008 to Syncrude Canada 
Ltd. Regarding Syncrude Canada Ltd. Approval Number 26-02-00, 2007 Annual 
Groundwater Monitoring Report (Mildred Lake Site).

Petroleum and Natural Gas 
Wells (Bottom-hole Locations) 
Drilled in Alberta’s Provincial 
Protected Areas after Date of 
Designation

134 (A) Protected areas acquired from Alberta Tourism, Parks and Recreation. Available at: 
http://www.tpr.alberta.ca/parks/landreferencemanual/default.aspx (06/10/2008). (B) 
Petroleum and natural gas wells dataset: acquired from IHS Energy, Calgary, Alberta 
(2008). (Copyrighted data.)

Petroleum, Natural Gas 
& Bitumen Wells within 
the Lower Athabasca - Ells 
Watershed (North of Fort 
McMurray)

18 (A) Petroleum and natural gas wells dataset acquired from IHS Energy, Calgary, 
Alberta (2008). (Copyrighted data.) (B) Watersheds (Fundamental drainage areas): 
Government of Canada, Natural Resources Canada, Canada Centre for Remote 
Sensing, The Atlas of Canada. 2003. National Scale Frameworks Hydrology - Drainage 
Areas, Canada  Available at: http://geogratis.cgdi.gc.ca/download/frameworkdata/
drainage_areas/ (31/10/2007)

... continued on next page
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Data Sources for Maps in Canada's Last Great Intact Forests: Atlas of Alberta (Part II) (continued)
Maps are listed in alphabetical order

Map Title Page Key Data Sources
Pollution Risk – Downstream 
Waterbodies from the 
Bituminous (Tar/Oil) Sands 
Area

49 Government of Canada, Natural Resources Canada, Canada Centre for Remote 
Sensing. 2008. The Atlas of Canada: National Scale Frameworks Hydrology - Drainage 
Network, Canada. Available at: http://geogratis.cgdi.gc.ca/download/frameworkdata/
hydrology (27/02/2009)

Population status of Woodland 
Caribou Herds in Alberta

93 (A) Woodland caribou herd range dataset acquired from Alberta Caribou Committee. 
Available at: http://www.albertacariboucommittee.ca/ (06/10/2008). (B) Woodland 
caribou historical range dataset derived from Alberta Government, Sustainable 
Resource Management. 2002. Woodland caribou. Available online at: http://www.
srd.gov.ab.ca/fishwildlife/speciesatrisk/selectedprofiles/woodlandcaribou.aspx 
(06/11/2008).

Precipitation and River Flow 
Declines in Northern Alberta

84 (A) River flows data acquired from Alberta Government (Environment). Historical 
Water Supply Outlook for Alberta. Available at: http://environment.alberta.ca/
forecasting/watersupply/historical/histwsindex.html (26/11/2008). (B) Athabasca 
River and Slave River flows figures taken from: Schindler DW, WF Donahue and JP 
Thompson. 2007. Section 1: Future Water Flows and Human Withdrawals in the 
Athabasca River. In: University of Alberta, May 2007. Running out of Steam? Oil Sands 
Development and Water Use in the Athabasca River-Watershed: Science and Market 
based Solutions. Available at: http://www.ualberta.ca/~ersc/water.pdf (26/11/2008).

Ranges of High Priority, 
Sensitive, Declining or "At 
Risk" Alberta Birds and 
Cumulate Access (Primarily 
Industrial): Barred Owl, 
Bay-breasted Warbler, 
Black-backed Woodpecker, 
Black-throated Green Warbler, 
Brewer's Sparrow, Brown 
Creeper, Canada Warbler, 
Cape May Warbler, Great-
Blue heron, Harlequin Duck, 
Northern Pygmy Owl, Olive-
sided Flycatcher, Red Crossbill, 
Rufous Hummingbird, Rusty 
Blackbird, Short-billed 
Dowitcher, Trumpeter Swan, 
Western Grebe, Whooping 
Crane, Wilson's Phalarope.

116-
120

(A) Bird ranges acquired from Federation of Alberta Naturalists. 2008. Alberta bird 
ranges. (Copyrighted data.) (B) Cumulative anthropogenic (primarily industrial) access 
dataset (Combined Access) created by Global Forest Watch Canada. 2009. Available at: 
www.globalforestwatch.ca. 

Recent (1990-2007) Industrial 
Impacts Within the Little 
Smoky Woodland Caribou 
Herd Range

100 (A) Woodland caribou herd range data acquired from Alberta Caribou Committee. 
Available at: http://www.albertacariboucommittee.ca/ (06/10/2008). (B) Petroleum 
and natural gas wells dataset: IHS Energy, Calgary, Alberta (2008). (Copyrighted data.) 
(C) Change data based on unpublished 2008 Global Forest Watch Canada data mapped 
from Landsat imagery: Multi-spectral scanner (see Methodolody in Part I of the Atlas).

Recent Industrial-caused 
Changes to Alberta’s Forest 
Ecozones (1990-2000)

57 Change data based on unpublished 2008 Global Forest Watch Canada data mapped 
from Landsat imagery: Multi-spectral scanner (see Methodolody in Part I of the Atlas)

Recent Industrial-caused 
Changes within Alberta’s 
Foothills Region (1990-2006)

58 Change data based on unpublished 2008 Global Forest Watch Canada data mapped 
from Landsat imagery: Multi-spectral scanner (see Methodolody in Part I of the Atlas)

Recent Industrial-caused 
changes within Grizzly 
Conservation Areas of 
Alberta’s Foothills Region 
(1990-2006)

107 (A) Grizzly Conservation Areas of Alberta’s Foothills Region (1990-2006) derived from 
PDF map, Alberta Government (ministry of Sustainable Resource Management). 
2008. September 24, 2008 Draft Core and Secondary Grizzly Bear Conservation 
Boundaries. Available at: http://www.srd.alberta.ca/fishwildlife/wildlifeinalberta/
grizzlybearmanagement/pdf/csa_080924_draft-2.pdf (05/11/2008). (B) Change data 
based on unpublished 2008 Global Forest Watch Canada data mapped from Landsat 
imagery: Multi-spectral scanner (see Methodolody in Part I of the Atlas).

... continued on next page
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Data Sources for Maps in Canada's Last Great Intact Forests: Atlas of Alberta (Part II) (continued)
Maps are listed in alphabetical order

Map Title Page Key Data Sources
Recent Industrial-caused 
Changes within the 
Bituminous (Tar/Oil) Sands 
Administrative Area (1990-
2006)

59 Change data based on unpublished 2008 Global Forest Watch Canada data mapped 
from Landsat imagery: Multi-spectral scanner (see Methodolody in Part I of the Atlas)

Recent Industrial-caused 
Changes within the East Side 
Athabasca Caribou Herd 
Ranges (1990-2001)

60 (A) Change data based on unpublished 2008 Global Forest Watch Canada data 
mapped from Landsat imagery: Multi-spectral scanner (see Methodolody in Part I of 
the Atlas). (B) East Side Athabasca Caribou Herd range data acquired from: Woodland 
caribou: Alberta Caribou Committee.  ESARCLAWR-Referral. Available at: http://www.
albertacariboucommittee.ca/ (06/10/2008).

Recent Industrial-caused 
Changes within the Janvier 
First Nations Treaty Land 
Entitlement Claim Area (1990-
2006)

61 (A) Change data based on unpublished 2008 Global Forest Watch Canada data 
mapped from Landsat imagery: Multi-spectral scanner (see Methodolody in Part I of 
the Atlas). (B) Indian Reserves: Canada Centre for Cadastral Management, Geomatics 
Canada, Natural Resources Canada. 2008. National Framework Canada Lands 
Administrative Boundaries Level. Available at: http://www.geogratis.ca/ (27/02/2009)

Registered Fur Management 
Areas of Alberta by Percent 
Accessed

133 (A) Registered fur management areas acquired from AltaLIS. Available at: http://www.
altalis.com/altalis_who.html  06/10/2008). (B) Cumulative anthropogenic (primarily 
industrial) access dataset (Combined Access) created by Global Forest Watch Canada. 
2009. Available at: www.globalforestwatch.ca.

Resource Permits, Leases, and 
Agreements in the Bituminous 
(Tar/Oil) Sands Area of Alberta

21 (A) Bituminous (tar/oil) sands administrative area and surface mineable area acquired 
from Dr. Richard Schneider (pers. comm.) (2007). (B) Petroleum and natural gas 
wells dataset: acquired from IHS Energy, Calgary, Alberta (2008). (Copyrighted data.) 
(C) Alberta Petroleum and Natural gas, Coal agreements, Mineral claims, Mineral 
extraction leases and Mineral exploration leases acquired from Alberta Energy. 
Available at: http://www.energy.gov.ab.ca/minerals/1072.asp (27/02/2009). (D) 
Alberta Active Mines compiled by Global Forest Watch Canada. Available at: http://
www.globalforestwatch.ca/datawarehouse/datawarehouse.htm (2008). (E) Bitumen 
extraction leases and permits dataset derived from PDF: Alberta Energy. 2008. 
Alberta's Oil Sands Projects. Available at: http://www.energy.alberta.ca/LandAccess/
pdfs/OilSands_Projects.pdf (06/10/2008). (F) Forest Management Agreement Areas 
and Forest Management Units acquired from Altalis Alberta. 2008. Available at:  
http://www.altalis.com/prod_base_bound.html (24/10/2008).

SAGD Footprint in Alberta's 
Bituminous (Tar/Oil) Sands

Projected SAGD footprint derived from a model developed by Richard Schneider and 
Simon Dyer: Schneider R and S Dyer. 2006. Death by a Thousand Cuts: Impacts of In 
Situ Oil Sands Development on Alberta’s Boreal Forest. Canadian Parks and Wilderness 
Society (CPAWS) and Pembina Institute. 36 pp. Available at: http://pubs.pembina.org/
reports/1000-cuts.pdf (04/11/2008). This model was applied to updated bitunimous 
sands leases as of 2008. 

Sampling Stations for 
Polycyclic Aromatic 
Hydrocarbons (PAHs) 
Upstream and Downstream 
of Bituminous (Tar/Oil) Sands 
Industrial Operations

43 Polycyclic aromatic hydrocarbons (PAHs) sampling station locations derived from 
RAMP (Regional Aquatics Monitoring Program). 2007. Regional Aquatics Monitoring 
Program 2006 Technical Report. Available at: http://www.ramp-alberta.org/archive.
php (29/10/2008).

Seasonal Severity Ratings for 
Forest Fires in Alberta

81 Seasonal severity ratings acquired from Natural Resources Canada. 2001. Seasonal 
severity ratings of forest fire (under subtopic: Potential Imapcts of the Climate Change 
Map Series). Geo-Access Division, Canada Centre for Remote Sensing. Available at: 
http://geogratis.cgdi.gc.ca/download/climate_change_map_series/potential_impacts/ 
(26/02/2009).

Status of Bull Trout (Salvelinus 
confluentus) in Alberta

125 Status of bull trout data was derived from PDF: Post JR and FD Johnston. 2001. The 
status of bull trout (Salvelinus confluentus) in Alberta. Wildlife status report. Alberta 
Environment, Fisheries and Wildlife Management Division and Alberta Conservation 
Association, Edmonton. Available at: http://www.srd.gov.ab.ca/fishwildlife/status/
btrout/body.html (02/26/2009)

... continued on next page
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Data Sources for Maps in Canada's Last Great Intact Forests: Atlas of Alberta (Part II) (continued)
Maps are listed in alphabetical order

Map Title Page Key Data Sources
Status of Canada Lynx (Lynx 
canadensis) in Alberta

113 (A) Detected and sampled area derived acquired from PDF map (Lynx -- Page 1190), 
Bayne EM, S Boutin, and RA Moses. 2008. Ecological factors influencing the abundant 
centre distribution of Canada lynx. Canadian Journal of Zoology, 86: 1189-1197. (B) 
Data derived by extracting geospatial files from PDF map (Figure 43, Page 45), Poole 
KG and G Mowat. 2001. Alberta furbearer harvest data. Alberta Sustainable Resource 
Development, Fish and Wildlife Division, Alberta Species at Risk Report No. 31. 
Edmonton, Alberta. 71 pp. Available at: http://www.srd.gov.ab.ca/informationcentre/
posting.asp?assetid=7097&subcategoryid=102 (05/11/2008). (C) Cumulative 
anthropogenic (primarily industrial) access dataset (Combined Access) created by 
Global Forest Watch Canada. 2009. Available at: www.globalforestwatch.ca. 

Status of the Arctic Grayling 
(Thymallus arcticus) in Alberta

127 Status of arctic grayling dataset derived from PDF document: Alberta Sustainable 
Resource Development. 2005. Status of the Arctic Grayling in Alberta. Alberta 
Sustainable Resource Development, Fish and Wildlife Division and Alberta 
Conservation Association, Wildlife Status Report No. 57. Edmonton, AB. 41 pp. 
Available at: http://www.srd.gov.ab.ca/fishwildlife/status/pdf/Arctic_Grayling.pdf

The Changing Landscape of 
the Little Smoky Caribou Herd: 
The View from Space

98 (A) Landsat imagery: Multi-spectral scanner (July 1991 and September 2006). (B) 
Woodland caribou herd range dataset acquired from Alberta Caribou Committee. 
Available at: http://www.albertacariboucommittee.ca/ (06/10/2008). 

Watersheds of Alberta: 
Increases in the Number of 
Toxic Substances Released

65 (A) Point-source pollution acquired from Environnent Canada. Available at: http://
www.ec.gc.ca/pdb/npri/npri_online_data_e.cfm (06/10/2008). (B) Watersheds 
(Fundamental drainage areas): Government of Canada, Natural Resources Canada, 
Canada Centre for Remote Sensing, The Atlas of Canada. 2003. National Scale 
Frameworks Hydrology - Drainage Areas, Canada  Available at: http://geogratis.cgdi.
gc.ca/download/frameworkdata/drainage_areas/ (27/02/2009)

Watersheds within the Land-
use Framework Planning 
Regions of Alberta by Percent 
Accessed

131 (A) Watersheds (Fundamental drainage areas) acquired from Government of Canada, 
Natural Resources Canada, Canada Centre for Remote Sensing, The Atlas of Canada. 
2003. National Scale Frameworks Hydrology - Drainage Areas, Canada  Available at: 
http://geogratis.cgdi.gc.ca/download/frameworkdata/drainage_areas/ (27/02/2009) 
(B) Land Use Framework boundaries derived from PDF map. Alberta Sustainable 
Resource Development, Finance and Administrative Division. 2008. Land-use 
Planning Framework based on Municipal Districts and Watershed. Available online 
at: http://www.landuse.alberta.ca/documents/Land-use_Framework_Regions_Map.
pdf (10/03/2009) (C) Cumulative anthropogenic (primarily industrial) access dataset 
(Combined Access) created by Global Forest Watch Canada. 2009. Available at: www.
globalforestwatch.ca.

Wolverine (Gulo gulo) 
Harvest within Registered Fur 
Management Areas of Alberta

110 Wolverine harvest locations dataset derived from PDF map (Figure 43, Page 45), Poole 
KG and G Mowat. 2001. Alberta furbearer harvest data. Alberta Sustainable Resource 
Development, Fish and Wildlife Division, Alberta Species at Risk Report No. 31. 
Edmonton, Alberta. 71 pp. Available at: http://www.srd.gov.ab.ca/informationcentre/
posting.asp?assetid=7097&subcategoryid=102 (05/11/2008).

Woodland Caribou Herd 
Ranges In Alberta

92 (A) Woodland caribou herd range dataset acquired from Alberta Caribou Committee. 
Available at: http://www.albertacariboucommittee.ca/ (06/10/2008). (B) Woodland 
caribou historical range data derived from: Alberta Government, Sustainable Resource 
Management. 2002. Woodland caribou. Available online at: http://www.srd.gov.ab.ca/
fishwildlife/speciesatrisk/selectedprofiles/woodlandcaribou.aspx (06/11/2008).







Global Forest Watch Canada provides access to more complete information about development 
activities in Canada’s forests and their environmental impacts. We are convinced that providing 
greater information about Canada’s forests will lead to better decision-making on forest
management and use, which ultimately will result in forest management regimes that provide 
a full range of benefits for both present and future generations.

Find out more/contact us:
Website: www.globalforestwatch.ca
Email: info@globalforestwatch.ca
Phone: 780-451-9260
Mailing Address: 10337 146 St, Edmonton AB  T5N 3A3




