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Meadow Lake Provincial Park (MLPP) is a 1700 km2 Natural Environment Park at the southern edge of the 

boreal forest, bordered on the south by agricultural land and on the north by commercial forest. Most of 

the park is made up of natural vegetation, which is classified into 20 ecosites including grassland, pine-

dominated stands on sandy soils, aspen stands and aspen-white spruce mixedwoods on loamy soils, black 

spruce stands on moist soils, and extensive peatlands. About a quarter of the park is water, including 

several popular recreation lakes and the Waterhen River system. The park supports rich biodiversity, 

including 376 vascular plants, 191 birds, 48 mammals, 4 amphibians, and 1 reptile. Habitat for the diversity 

of animal species depends on the diversity of vegetation types. 

The park landscape is shaped by both natural and anthropogenic disturbances. The natural disturbance 

ǊŜƎƛƳŜ ƛǎ ŘƻƳƛƴŀǘŜŘ ōȅ ǿƛƭŘŦƛǊŜΣ ōǳǘ ǘƘŜǊŜ ƘŀǾŜ ōŜŜƴ ŦŜǿ ƭŀǊƎŜ ŦƛǊŜǎ ǎƛƴŎŜ ǘƘŜ άDǊŜŀǘ CƛǊŜ ƻŦ мфмфέΦ ¢ƘŜ 

human history includes aboriginal use and 20th Century trapping, logging, and homesteading. Recreation 

became the dominant land use with the creation of the park in 1959. The footprint of development on 

MLPP is relatively heavy, with over 700 campsites, over 300 cottages, 14 natural gas wells and associated 

pipelines, and over 900 km of roads and trails. The park is also used for hunting (including commercial 

outfitting), trapping, sport fishing, and livestock grazing. 

This ecosystem-based management plan provides strategic directions for the maintenance, protection 

and restoration of natural landscape, ecosystem and species diversity of MLPP, which in turn enhances 

visistor experience and public appreciation and understanding. In the plan, each issue is given context, 

management goals and objectives are identified and corresponding recommendations are provided. The 

management plan is designed to provide a long term and comprehensive framework to guide both park 

operations and park services in using natural resources in sustainable manner. The plan identified two 

main ecosystem-based management goals and nine objectives, including: 

o Goal 1 - Enhancement of Recreational, Aesthetic, Educational, and Interpretive Opportunities 

within a Safe Outdoor Environment.  

¶ Objective 1.  Manage park vegetation to ensure an attractive, safe and natural environment 

for park patrons utilizing MLPP trails and non-core area campgrounds 

¶ Objective 2.  Provide enhanced opportunities for the interpretation of park vegetation, 

landscapes, ecosystems, and species 

¶ Objective 3.  Manage core area vegetation to regenerate a vigorous natural forest in 

campgrounds, and adjacent beach and recreation areas, and to ensure the timely removal 

of hazardous trees 

o Goal 2 ς Maintain and Restore the Natural Landscape, Ecosystem, and Species Diversity of MLPP 

¶ Objective 1. Restore a more natural disturbance regime to park ecosystems 

¶ Objective 2.  Assess the impact of all ongoing management activities and proposed 

developments on park biodiversity and make management recommendations 

¶ Objective 3.  Monitor the state of MLPP environment and the outcomes of ecosystem-based 

management actions 

¶ Objective 4.  Ongoing inventory of MLPP's biological and ecological resources 
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¶ Objective 5. Prospects for expanding MLPP to create a land management unit with greater 

ecological integrity and stability 

¶ Objective 6. Build conservation partnerships with non-governmental organizations and 

other government agencies 

Major recommendations include: 

¶ Managing future development and cancelling existing grazing permits are recommended, to avoid 

degrading the natural capital of the park ς the scenery, natural setting, and biodiversity that attract 

people to go there in the first place.  

¶ The relative lack of forest renewal since the 1940s has led to a high proportion of the forest being 

in the mature to old stage and little area of young forest. Maintaining a diversity of forest age-

classes over the various ecosites is necessary to provide habitat for all of the biodiversity of the park. 

Renewal of some of the mature to old forest by natural disturbance emulation harvests and/or fire 

treatments to create more young forest, while maintaining most of the old to very old forest (i.e. 

white spruce stands), are recommended to increase age-class diversity. Development of forest 

management plan and fire management plan is necessary to indicate specific management actions 

regarding the maintenance and renewal of park ecosystems. 

¶ Invasion by exotic plant species, while localized at present, is considered to be a major future threat, 

because of the proximity of agricultural land and the high fragmentation by roads and other 

developments, and grazing activity. Control of existing infestations and reduction in activities such 

as ATV travel and livestock grazing that contribute to invasion, are recommended.  

¶ Closure and reclamation of roads and trails that are not needed for access or recreation is 

recommended to reduce fragmentation and spread of exotic plants.  

¶ Management of core-area vegetation is recommended to identify and deal with risk trees, and to 

renew the forests surrounding most developments.  

¶ The climate of MLPP is expected to become warmer and drier over the coming century, with 

grasslands becoming a more important part of the landscape. The patches of grassland now present, 

besides being important as unique ecosystems, will be the source area for this expansion, so 

maintaining their ecological health is critical. Therefore, development of specific grassland 

management plan for MLPP is recommended. Other unusual ecosystems (e.g. wetlands) and 

occurrence of species at risk in the park are recommended to document and assess their habitats 

and any threats to them to maintain the diversity of species and ecosystems in MLPP. 

¶ The park zoning map requires revision using current standards, and using the ecosystem-based 

management plan as a foundation. Expanding the park to the north should be considered to provide 

more protection for wildlife habitat, plant biodiversity and water quality. Other land surveys 

surrounding the park are also recommended to identify potential lands and ecosystem diversity for 

park expansion. 

¶ There is a need to develop the interpretive material on the concepts of ecosystem-based 

management planning and specific topics related to ecosystem-based management such as role of 

ecosystem diversity and natural disturbances, grassland remnants, threat of exotic species and 

fragmentation. 
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1.1 Purpose of the Plan 

The purpose of this plan is to provide a foundation for ecosystem-based management of Meadow Lake 
Provincial Park (MLPP), in accord with current standards and policies and the guideline of ecosystem-
based management plans provided by Park Division.  This plan is intended to address issues related to 
ƳŀƴŀƎŜƳŜƴǘ ƻŦ ǘƘŜ ǇŀǊƪΩǎ ǘŜrrestrial ecosystems. The emphasis of the plan is on the general directions 
for ecosystem management, rather than on day-to-day operational issues. It is expected that the 
ecosystem-based management plan will provide a building block for revision of the overall Park 
Management Strategy. 

The rationale for developing ecosystem-based management of MLPP is as follows: 

¶ Ecosystems are the natural units for management in MLPP ςscaled to humans; not too big, not 
too small (e.g., forest stand, grassland patch, river reach, lake zone, etc.) 

¶ Threats posed by human activities are many: alterations to fire regimes, introduction of exotic 
invasive plants, insects, and diseases, acid precipitation from oil and gas development, climate 
change, mechanical disturbance in the core area, unauthorized ATV use, dams, grazing, etc. 

¶ Management actions are needed to mitigate/relieve these threats and to maintain natural 
landscape, vegetation biodiversity, and ecological processes. These actions include: forest 
harvesting, prescribed burns, grazing in grasslands, management of invasive exotics, tree risk and 
tree regeneration in the core area, etc. 

¶ Planning is required to give context to threats to the park ecosystems, and our responses to those 
threats. Contexts to be addressed include: social, economic, ecological, and landscape contexts. 

1.2 Planning Approach 
Ecosystem-based management has become the dominant paradigm for protected areas in North America. 
Saskatchewan Environment summarized this paradigm in a set of principles for their operations (SERM 
1999): 

¶ Focus on the large spatial and long temporal scales. 

¶ Concentrate on ecosystem health and integrity. 

¶ Make decisions based on science-based and traditional knowledge and human values.  

¶ Involve those who will be affected by decisions, or who have an interest in the outcome. 

¶ Use adaptive management by learning from experience. 

¶ Look at the big picture. 

¶ Base planning units on natural boundaries when appropriate. 

¶ Design with nature. 

Ecosystem-based management differs from traditional resource management in several ways. It is based 
on the ecosystem concept, in which ecosystems are viewed as open, evolving, complex systems with 
dynamic interactions between system components ς including human, ecosystem features and ecological 
processes. An integral part of ecosystem-based management is that the human system is viewed as part 
of the ecosystem. Land managers are expected to consider the whole interconnected system, not just 
individual species, resources or issues. They have to take the long-term view (recognize that ecosystems 
are constantly changing) and the landscape view (recognize that ecosystems interact with their 
surroundings).  
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In addition to the shift in understanding, there is a shift in values. One of the goals of ecosystem-based 
management plan is maintaining ecosystem integrity. This includes conserving the biodiversity of the area 
under consideration, including genetic diversity, species diversity, and ecosystem/landscape diversity. 
¢ƘŜǎŜ ŎƻƳǇǊƛǎŜ ǘƘŜ άƴŀǘǳǊŀƭ ŎŀǇƛǘŀƭέ ƻŦ ǘƘŜ ŀǊŜŀΣ ǿƘƛŎƘ ƛǎ ǾŀƭǳŜŘ ŀƭƻƴƎǎƛŘŜ ǘƘŜ ƘǳƳŀƴ-created capital 
such as campsites and roads. Uses and management must meet the test of sustainability, meaning that 
they cannot reduce the opportunities of future generations. Development which leads to a permanent 
reduction in natural capital (e.g. eliminating some componnents of biodiversity, or degrading soil and 
water systems) would fail this test. 

Ecosystem-based management is knowledge-intensive, integrated and holistic science. Because it is based 
on understanding of the ecosystems being managed, it requires ecological inventory and research. 
Choosing management actions requires knowledge of ecological structure and processes. But because 
this knowledge is rarely adequate for decision making, plans should include research and monitoring, so 
that each management action leads to improved understanding. Plans are subject to revision as 
understanding improves. 

1.3  Planning Process  
This plan was based mainly on a review and analysis of existing information. The project team initially met 
with Parks Service staff at MLPP to discuss issues and information sources.  Parks Service provided 
extensive files from previous work on vegetation management and other issues at MLPP. The project team 
conducted a brief field reconnaissance of the ecosystems of the park, which was combined with their own 
field experience over many years in this region. Following this reconnaissance, the team worked through 
the available information, bringing in scientific literature as appropriate, and consulting with Parks Service 
staff on specific issues. Duty to consult and public consultation processes were also implemented to 
achieve comments and feedback before the approval of the plan. 
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2.1  Biodiversity Issues  

2.1.1 Restoration of a More Natural Disturbance Regime to Park Ecosystems  

Supporting the full range of biodiversity in MLPP requires maintaining significant areas of young, mature, 
and old forest. Analysis of the disturbance history and current age distribution shows that most of the 
parkΩǎ forest is in the mature to old stage, because there has been relatively little renewal since the 1940s 
or 1950s. This is related to fire suppression and absence of logging. However, the broader landscape view 
shows that there has been substantial renewal by recent logging in the commercial forest bordering the 
park to the north. While the broader view reduces the urgency of this issue, some renewal of mature 
forest inside the park is desirable, with disturbances by harvesting and/or fire being the preferred 
approaches. However, there is also a need to protect the limited areas of old forest, because of their 
critical value for some components of biodiversity. 

2.1.2 Maintaining and Restoring the Diversity of Natural Landscapes, Ecosystems and Species        

The natural capital of MLPP is based on the beautiful lakes, the natural forests and wetlands that surround 
them. Without this natural capital, there would be no park.  

The diversity of terrestrial ecosystems in MLPP is represented by the new provincial classification of 
ecosites (McLaughlan, Wright, and Jiricka 2010). Predictive ecosite mapping shows that at least 20 
ecosites are important in the park. These ecosites differ in tree canopy, understory vegetation, and soil 
properties. Maintaining the natural capital of MLPP requires that this range of ecosites continues to be 
fully represented. In part, this requires maintaining significant areas of all forest age classes (see Section 
2.1.1).  

Climate change may cause changes in vegetations requiring recognition that the vegetation of MLPP will 
change over the coming century, with grassland expanding and forest shrinking. Rather than trying to 
freeze the current pattern of ecosystems, the aim of conservation management should be to enable this 
transition to occur with as little ecological degradation as possible. This transition can be supported by 
maintaining the health of ecosystems and reducing threats to them.  

Exotic invasion is one of the most serious threats to the natural capital of the park, and it is one of the key 
factors that determine whether natural and anthropogenic disturbances lead to ecological degradation. 
The park is remarkable in having almost entirely natural vegetation, but there are several factors that 
increase the future threat: the proximity to agricultural land along the south boundary; the presence of 
cattle grazing within the park; and the high fragmentation by roads and trails, pipeline and utility corridors, 
and recreational developments. Managing future threat is one of the most critical issues in preserving the 
integrity of natural ecosystems of MLPP. 

2.1.3 Conservation of Unique Ecosystems and Rare Species 

Most of the ecosites described in MLPP are common types found in other parts of the southern boreal 
forest. The main unique ecosystem within the context of the park is the scattered patches of grassland. 
Apart from adding prairie biodiversity to a mostly forested park, grasslands are significant because they 
are expected to become a more important part of the park landscape with the shift to a warmer, drier 
climate over the coming century. The current grassland patches will provide the source areas for this 
expansion, so maintaining their ecological health is critical. 
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While a number of rare plants and animals are documented for MLPP, the emphasis in this plan is on the 
άŎƻŀǊǎŜ-ŦƛƭǘŜǊέ ŀǇǇǊƻŀŎƘ ǘƻ ŎƻƴǎŜǊǾŀǘƛƻƴΦ aŀƛƴǘŀƛƴƛƴƎ ǘƘŜ ŘƛǾŜǊǎƛǘȅ and health of ecosystems (see Section 
2.1.2) will provide the habitats needed by rare species. 

2.1.4 Conserving Animal Populations and Species across MLPP 

The vegetation of MLPP supports a wide range of animal species, including birds of forests and wetlands, 
ungulates and furbearers.  Common wildlife species found in MLPP include moose, white-tailed deer, elk, 
black bear, timber wolf, cougar, lynx, snowshow hare, beaver, muskrat and over 175 bird species. Analysis 
of their diverse habitat requirements underscores the need to maintain the whole range of ecosites and 
age classes. Additionally, a more natural disturbance such as wildfire or prescribed fires is also critical 
factor to conserve wildlife population due to creating of diverse food resources and habitat for wildlife 
species. For example, moose especially favour young successional stages of trees (e.g. aspen) that are 
results of fire disturbance. Maintaining and restoring natural ecosystems at late seral stages (e.g. mature 
and old-growth forest) are necessary to conserve species that prefer old-growth ecosystems (e.g. pileated 
woodpeckers). Therefore, an ecosystem-based management approach allows for the conservation of all 
animal species rather than focusing on single-species management. 

2.2  Landscape and Ecosystem Management Issues  

2.2.1 Fragmentation   

The natural capital of MLPP depends not just on the area of natural ecosystems, but on how that area is 
spatially distributed. A contiguous 1000 ha block of natural forest has more value than the same area in 
several patches separated by roads and other developments. Fragmentation at the landscape level of 
MLPP is induced by the ongoing activities of recreational and industrial uses (e.g. trails, gaswells and 
gaslines, cottages and campsites) of park land as well as natural disturbances such as wildfire. As a result 
of fragmentation, habitat loss has large, consistently negative effects on biodiversity of birds, mammals 
and plants. Therefore, without limiting development of resource use activities within the park boundary, 
the diversity of species, ecosystems and landscape will be threatened and diminished. Fragmentation due 
to the expansion of access ways also provide opportunities for the invasion of introduced weeds. 

One of the goals of the park is to provide recreational facilities for the public, and there is naturally an 
interest in increasing visitor numbers by developing more facilities. However, the benefit of increased 
development must be weighed against the cost to natural capital (Figure 2.1). This cost ultimately reduces 
the values of the natural setting, the attractive scenery, and the biodiversity that attract people to the 
park as the first place.  
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Figure 2.1   The tradeoff between development and natural capital (Modified from Klasen et al. 2016). 

MLPP already has a relatively high development footprint for a natural environment park, with hundreds 
of kilometres of roads and trails, numerous campgrounds and cottage subdivisions, as well as a variety of 
other resources uses. Therefore, the emphasis in the future should be on limiting further development 
and minimizing the ecological footprint of any new developments. 

2.2.2 Core Area Vegetation Management  

The development that already exists in MLPP plays an important role in accommodating visitors. However, 
management of the vegetation in core area facilities creates issues of its own. The immediate issue is 
detection and treatment of risk trees which could endanger park users. The long-term issue is the need 
to renew the forest in core areas, because the aging forest will create more risk trees that will eventually 
fall down. Other issues in the core area relate to physical damage, especially along the shorelines which 
are the focus of much visitor activity. 

2.2.3 Park Expansion, Re-designation, Vegetation Management, and Conservation 

MLPP was originally designed around the high recreational potential of the chain of lakes along the 
Waterhen River system. The resulting narrow east-west strip of park is bordered on the north by an upland 
area which is used for commercial forestry. One idea that has been suggested is to expand the park to 
include this upland. This would create a larger contiguous block of land, much of which could be 
designated as a natural zone with limited development. However, this area is already heavily impacted by 
roads and recent clearcuts, so incorporation into the park would require a mix of restoration and natural 
recovery. Ironically, incorporating recently logged lands into the park would allow a re-balancing of the 
age-class distribution of the park forest without undertaking further logging. Recent logging systems are 
designed to minimize ecological degradation and recent cutblocks outside of the park should show little 
in the way of erosion or soil degradation (i.e. compaction and rutting). 

2.2.4 Assessing the Ecosystem Effects of Resource Extraction Activities 

Overall, resource extraction has a limited impact on MLPP. Commercial timber harvesting has been absent 
for many years. Apart from a few gravel quarries there is no mining. However, MLPP is one of the few 

TIME

Development

Natural Capital
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provincial parks with oil/gas development, with a network of wells and pipelines which contribute to the 
overall fragmentation of the park (see Section 3.5.1). However, their impact is limited to the current 
footprint, as policies now in place will prevent future surface disturbance for gas wells. Hunting and 
trapping are traditional activities which are regulated for sustainability and do not have major negative 
impacts. However, the practice of baiting by commercial hunting outfitters is contentious. This practice 
contributes to ATV traffic which keeps many kilometers of trail open, that would otherwise be closed or 
not exist at all, ATV traffic spreads exotic plants, and the grain baits used for deer may contain seeds of 
exotics. The other contentious extractive issue is cattle grazing, which has major effects on vegetation 
structure, brings exotic plants into the park, and is unattractive to recreationists along the Waterhen River. 
Cattle are primarily grazing animals and are more suited, ecologically, to life in a grassland environment. 

2.3   Interpretation and Information Management Issues  

2.3.1 Interpretation of Natural Vegetation and Landscapes, Species At Risk, and Management 
Actions 

Ecosystem-based management planning provides a number of themes that can be communicated to the 
public in interpretive programming, including: 

¶ The diversity of ecosystems in MLPP, with the material structured by the new forest ecosite 
classification. 

¶ The role of ecosystem diversity (including age-class diversity) in providing habitats for a range of 
animals (e.g. differences in bird communities among ecosite types). 

¶ The natural role of fire in forests of the park; successional stages following fire; and treatments 
such as prescribed burning that can be used to return fire to the landscape. 

¶ Climate change and its expected effects on park ecosystems. 

¶ Grassland remnants: their links to the prairie grasslands of southern Saskatchewan, and their 
potentially important role in the response of the park to climate change. 

¶ The threat of exotic species: where they came from, and how they affect ecosystems in the park. 

¶ The threat of fragmentation: effects of roads on animal habitat use; role of road and trails in 
distributing exotic species; effects of fragmentation on species at risk. 

2.3.2 Parks Ecosystem Database: The Management and Use of Natural Resource Data  

Ecosystem-based management depends on monitoring to determine the effectiveness of management 
actions and subsequent revision of plans. Monitoring is useless without orderly storage of data. 
Saskatchewan Parks Service has played an active role in development of the Vegetation Information 
System Saskatchewan (VegISS), a multi-agency database for storage and sharing of vegetation data. Past 
and future vegetation data collected in MLPP should be entered into VegISS to ensure that it is properly 
stored and can be accessed in the future. One of the key variables in organizing vegetation plots is ecosite. 
The new provincial classification of forest ecosites should be used to classify all vegetation data collected 
in MLPP. In addition to VegISS, the resource information collected for the ecosystem-based management 
plan in MLPP is aslo stored in the Parks Ecosystem Database (PED). The PED is the repository of all the 
known biological and ecological data on the Saskatchewan provincial parks. 

оΦ [!b5{/!t9 !b5 9/h[hD¸ hC ¢I9 t!wY 
3.1 Regional Landscape and Administrative Context 

Meadow Lake Provincial Park (MLPP) is located at the boundary between the Mid-Boreal Upland 
Ecoregion (the main area of commercial forest in Saskatchewan) and the Boreal Transition Ecoregion (the 
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southern fringe in which agriculture has encroached on the boreal forest) (Padbury and Acton 1994) 
(Figure 3.1). According to Wilson and Martin (1998), MLPP is important in representing the Boreal 
Transition in the provincial park system, but is less so for the Mid-Boreal Upland, which is also represented 
by Duck Mountain, Narrow Hills, Clarence-Steepbank and Candle Lake Provincial Parks.  

 

Figure 3.1    Location of MLPP (park boundary in red) in relation to the Ecoregions of Saskatchewan. 

This transitional location is reflected in the different types of land administration surrounding MLPP 
(Figure 3.2). Immediately north of the Park is a belt of Provincial Forest approximately 30 km wide which 
is managed for commercial forestry under the Mistik Forest Management Agreement. North of that is the 
remote terrain of the Cold Lake Air Weapons Range. Immediately south of the Park is the agricultural zone 
in the Meadow Lake ς Pierceland area, which is mostly either privately owned farmland or agricultural 
crown land. The closest settlements are in this agricultural zone, the main one being Meadow Lake 
(population 4771 in 2006), only 41 km from the park gate. There are two Indian reserves bordering the 
Park, Big Island Lake Cree Nation in the west and Waterhen Lake First Nation in the east. Therefore, the 
Park is at the interface of major changes in land use. 
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Figure 3.2    Land administration in the region of MLPP. 

To more closely examine the surroundings of the park, a buffer of 2 km was plotted around the park 
boundary. Land uses within this strip were mapped on recent remote sensing imagery (Figure 3.3). This 
shows the close proximity of cleared land to the south boundary of the park. Along the east and north 
sides of the park, where it borders on provincial forest, this map also shows the area of recent timber 
harvesting. Contrasting land uses are literally right up against the park boundary (Figures 3.4). 
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Figure 3.3    Land use in the area within 1.6 km of the boundary of MLPP. 
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Figure 3.4    A recent clearcut immediately adjacent to MLPP (to the left of the road) in the Salt Creek 
area. 

The formation of MLPP in 1959 was centred around the recreational potential of the many attractive lakes 
along the Waterhen River system, and the largely natural forests surrounding them. Within the context 
of the provincial park system, MLPP is one of 12 Natural Environment Parks, which are considered to be 
large areas representative of high quality, nature-oriented outdoor recreation opportunities (Wilson and 
Zielke 1997). It is the fourth largest provincial park by area, and often ranks first in visitation (Wilson and 
Zielke 1997). While it provides local recreation opportunities for the nearby communities, it is relatively 
remote from larger cities, so its primary focus is destination-type extended-stay visitation (Wilson and 
Zielke 1997).   

MLPP is linear in shape, about 110 km east-west and up to 32 km north-south, largely following the course 
of the Cold and Waterhen River system from Cold Lake on the Alberta border to Waterhen Lake. The area 
is 165,893 ha, of which 23% is covered by lakes and rivers (Wilson and Martin 1998). Elevations range 
from 472 to 625 metres over most of its area, which includes the central river system and lakes as well as 
the plains and rolling hills which border them. However, this main area also skirts the lower edge of the 
Mostoos Escarpment, a prominent slope which rises northward to the higher plateau of the Mostoos Hills. 
In 1994, a portion was added to the northeast corner of MLPP to represent the entire height of this 
escarpment, with elevations rising to 730 metres. 

3.2 Physical Setting 

3.2.1 Climate 

The climate of MLPP is typical of the southern edge of the boreal forest. Temperatures are somewhat 
cooler and precipitation is somewhat higher compared to the Prairie Ecozone of southern Saskatchewan. 
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The average of 1408 growing degree-days1 compares to 1612 growing degree-days at North Battleford (in 
the Aspen Parkland, about 200 km south of the park). Annual precipitation of 432 mm compares to 366 
mm at North Battleford. The result is a somewhat moister climate compared to the Prairies. Hogg (1994) 
showed that the forest/grassland boundary in the Prairie Provinces is closely related to a climatic moisture 
index (CMI), calculated as annual precipitation minus annual potential evapotranspiration2. CMI values in 
the forest are generally positive (excess of precipitation over potential evapotranspiration) while those in 
the grassland are generally negative. CMI in MLPP averages -34 mm, close to the zero value that Hogg 
found typical of the forest/grassland boundary. By comparison, CMI at North Battleford is -128 mm, and 
values in the driest parts of the Prairies go below -400 mm. Precipitation is concentrated in the warm 
months, with 69% of the annual total occurring in the five months from May through September. 

 
Climate change is expected to have a major effect on this region. Analysis of global climate models (Thorpe 
2011) shows that the park could be substantially warmer by the 2050s, depending on which climate 
change scenario is used. Precipitation could stay the same or increase somewhat by the 2050s, depending 
on the scenario. However, because of the substantial warming, the climatic moisture index will be lower, 
indicating a drier climate. The seasonal distribution of precipitation is not predicted to change much by 
either scenario. 

An ecoclimatic model (Thorpe 2011) was used to predict the effect of this climatic change on vegetation 
zones. For the region of MLPP, this model is driven by the climatic moisture index (CMI), with a threshold 
of -18 mm separating forest from Aspen Parkland, and -143 mm separating Aspen Parkland from Moist 
Mixed Grassland.  

Application of the model to the current climate shows the position of the park close to the climatic 
boundary between forest and aspen parkland (Figure 3.5). This seems reasonable in light of the amount 
of aspen dieback seen in this part of Saskatchewan during recent droughts (see below). The cooler 
scenario for the 2050s shows the climate of the Aspen Parkland Ecoregion expanding northward over the 
park and the forest land to the north (Figure 3.6). The warmer scenario for the 2050s shows further 
northward shifts, with the climate of the Moist Mixed Grassland Ecoregion approaching the park (Figure 
3.6). In addition to these changes in average conditions, climatologists predict that variability will increase, 
meaning that extreme events such as severe droughts may happen more frequently (Thorpe 2011). 

                                                 
1 The sum of growing degree-days is a measure of the length and warmth of the growing season, and is calculated 
by summing the daily deviations above a base temperature of 5° C over the whole year. 
2 Potential evapotranspiration is an estimate of the amount of evaporation that would occur if there is always an 
ample supply of soil moisture and depends mostly on temperature. 
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Figure 3.5    Vegetation zones predicted from an ecoclimatic model, based on the climate of 1961-90. 
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Figure 3.6    Vegetation zones predicted on the basis of two scenarios for the 2050s. 
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We do not know which of these scenarios will be closest to reality. We also do not know how fast the 
vegetation will change in response to these climatic changes. It is reasonable to expect established trees 
and other forest vegetation to persist for some time even as the climate gradually becomes less suitable 
for them. Therefore, the vegetation of the park in the 2050s cannot be exactly predicted. However, we 
can expect a trend toward declining forest cover and expansion of grasslands. This could occur in two 
ways: failure of tree regeneration following disturbance; or mortality of mature trees. The first type of 
change is thought to have happened after a wildfire during the 1988-1989 drought in the Nisbet Provincial 
Forest, an even more climatically marginal forest area in central Saskatchewan (Godwin and Thorpe 2009). 
The second type of change, in the form of aspen die-back, has been widely observed during recent drought 
years in northwestern Saskatchewan. Hogg et al. (2008) monitored aspen stands in Aspen Parkland and 
Boreal Forest during the severe drought of 2001-2002, and found that growth declines and tree mortality 
reduced net biomass increment to zero. Many other examples of recent tree mortality attributed to 
drought and heat stress have been documented around the world (Allen et al. 2010). Both types of change 
are more likely to happen on dry sites such as steep south-facing slopes, and during dry years. If droughts 
occur more frequently in the future, each such event could prompt an incremental expansion of 
grasslands on the most vulnerable sites. As discussed in Section 3.5.5, the existing patches of grassland, 
most of which are tiny and insignificant-looking, could serve as the source areas for expansion. 

3.2.2 Landforms and soils 

The shape of the land and the types of materials available for soil formation are determined by landform. 
Landforms express the way the land was deposited during and after the most recent melting of the 
continental glaciers, about 12,000 years ago (Christiansen et al. 1975). Generalized landforms in MLPP are 
shown in Figure 3.7.  
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Figure 3.7    Generalized landforms of MLPP. 
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About 50% of the land area in MLPP consists of morainal landforms ς hummocky deposits of glacial till 
which slumped down directly from the melting ice. Glacial till consists of a mixture of unsorted materials: 
sand, silt, and clay, along with scattered rocks. The resulting soils are loamy-textured. Most of the 
morainal landforms in MLPP are irregularly rolling, but they also include the Mostoos Escarpment, a strong 
south-facing slope which rises northward from the Park. The thickness of these glacial deposits above the 
underlying Cretaceous bedrock ranges from less than 60 metres to as much as 120 metres in the Mostoos 
Hills (Christiansen et al. 1975). 

About 21% of the land area consists of glaciofluvial landforms, which were deposited by streams of glacial 
meltwater roughly where the Waterhen River is now. These deposits form gravelly or sandy plains 
bordering the present course of the river. In flowing water, the larger particles settle out, and the resulting 
deposits are coarse-textured. Some of the lakes in the Kimball to Matheson area were formed by burial 
of remnant blocks of ice in these glaciofluvial deposits, followed by melting to form kettle lakes 
(Christiansen et al. 1975). 

About 16% of MLPP consists of glaciolacustrine or fluvial-lacustrine sands, which were deposited where 
the meltwater streams flowed into a large lake formed by accumulation of meltwater in the area south 
and east of MLPP. Waterhen and Meadow Lakes are modern remnants of this glacial lake. Where the 
meltwater streams flowed into this lake, they formed deltas of sandy material. Some of these sandy 
deposits were shaped by the wind into dunes (Christiansen et al. 1975). These landforms are mostly in the 
area from Flotten Lake to Waterhen Lake. 

About 9% of MLPP consists of organic landforms, which formed over the 12,000 years since deglaciation, 
in poorly drained depressions and flats. In these permanently wet areas, lack of oxygen limits the 
decomposition of plant material, so it gradually accumulates to form peat. The largest area of peatland is 
found along the flat lower reaches of the Waterhen River and Otter Creek as they approach Waterhen 
Lake. Smaller areas of peatland occur in poorly drained depressions throughout MLPP. 

About 4% of MLPP is mapped as eroded valley slopes, mostly in four deep valleys which have been cut 
into the morainal landforms of the Mostoos Escarpment at the northeast end of MLPP. About 1% is 
mapped as alluvial deposits formed along streams since deglaciation. 

Soils are formed by the interaction of these materials with the vegetation that has grown on them over 
the millennia since the glaciers melted. The type of soil depends on the original material, the climate, the 
moisture conditions at the soil surface, and the type of vegetation. The climate in MLPP has usually been 
moist enough to support forest growth. In this moist environment, the dominant soil-forming process is 
downward movement of clay and other particles. Well-drained gray Luvisolic soils are dominant in the 
park (Figure 3.8 & 3.9).  
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Figure 3.8 Soil productivity by drainage in MLPP 
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Figure 3.9 Soil development showing by soil order in MLPP 
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The Luvisolic soils have a paler, coarser-textured A horizon from which material has been leached, and a 
finer-textured B horizon in which clays have been deposited (Figure 3.10). Soil maps show Loon River 
association as the dominant Luvisolic soil on the loamy-textured morainal landforms of MLPP (SIP 1979). 
Part of the morainal area is also mapped as Bittern Lake soils, which are Luvisolic soils with a thin layer of 
sand overlying the loamy glacial till (i.e., brunisolic grey Luvisols). 

In coarse-textured deposits there is not enough clay for the complete formation of Luvisolic soils with 
their clay-enriched B horizons. In the Brunisolic soils mapped in these areas, there is only a modest colour 
difference separating the paler A and darker B horizons (Figure 3.11). Brunisolic soils on the glacio-fluvial 
gravels and sands are mapped as Kewanoke soils (SIP 1979). Brunisols on the fluvial-lacustrine sands are 
mapped as Pine soils (SIP 1979). There are also minor amounts of Luvisolic soils (Bodmin, Sylvania, and 
Flotten associations) mapped on deposits of intermediate texture (coarse to moderately coarse). 
Soils in peatlands are predominantly made up of plant remains and are referred to as Organic soils. 
Peatlands in MLPP are mapped as Bagwa Lake soils (SIP 1979). On steep valley slopes, soils result from a 
complex mix of erosion and deposition, and the Hillwash Complex is mapped (SIP 1979) 
 

 

Figure 3.10    Luvisolic soil formed in loamy glacial till. 
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Figure 3.9    Brunisolic soil formed in sandy material. 

3.2.3 Hydrology 

Lakes are a dominant feature and make up a significant area of MLPP. About a quarter of the park is water 
surface, including several popular recreation lakes and the Waterhen River system. At the regional level, 
the Churchill River watershed encompasses the whole MLPP. Its headwaters are in the interior plains of 
east-central Alberta and in the Boreal Plains and Boreal Shield of west-central Saskatchewan. The Churchill 
River flows north east into the Hudson Bay. The lake storage within the basin serves to control flows, 
generally resulting in continuous flow throughout the entire year. The only significant dam in the 
watershed is near Sanday Bay, towards the Manitoba border, but it has a relatively small reservoir storage 
capacity that has little to no impact to hydrology in MLPP. 

3.3  Natural Disturbance Regimes 

3.3.1 Wildfire 

Wildfire is the dominant natural disturbance in the boreal forest (Rowe and Scotter 1973, Heinselman 
1981). Most boreal forest fires are sufficiently intense to kill all the trees in their path (Van Wagner 1983). 
Regeneration after these stand-destroying fires creates the mosaic of even-aged patches which 
characterizes most of the boreal forest. Boreal plant species have a variety of adaptations for rapid 
regeneration after fire, including storage of seeds in closed cones or in the soil, spreading of wind-blown 
seed, and resprouting from underground plant parts (Rowe 1983) (Figure 3.10). Boreal forest fires cover 
a range of sizes, including a few very large ones. The area burned is extremely variable from year to year, 
with occasional dry years accounting for most of the total (Armstrong 1999). The natural fire cycle3 in the 
western boreal forest has usually been estimated at less than 50 years (Johnson 1979, Carroll and Bliss 
1982, Murphy 1985, Weir et al. 2000) but stands of trees older than 50 years indicate the occurrence of 
groundfires or substantially longer lag periods between successive fires. 

 

 

                                                 
3 The fire cycle or fire rotation is defined as the number of years required for an entire area to burn over once. 
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Figure 3.10    Regeneration of Jack pine 9 years after the 2009 Park fire (a) and regeneration of Jack 
pine two months after 2018 Tuff Fire (b). 

In the region of MLPP, one ƭŀǊƎŜ ŦƛǊŜ ƛǎ ŘƻŎǳƳŜƴǘŜŘ ƛƴ ƘƛǎǘƻǊƛŎŀƭ ǊŜŎƻǊŘǎΦ ¢Ƙƛǎ άDǊŜŀǘ CƛǊŜ ƻŦ мфмфέ ƛǎ 
thought to have consumed 2.8 million ha of western Saskatchewan and eastern Alberta, including the 
town of Lac la Biche (www.canadiangeographic.ca/magazine/ja03/indepth/timeline.asp). According to a 
άIƛǎǘƻǊȅ ƻŦ aŜŀŘƻǿ [ŀƪŜέ όwww.meadowlake.ca/2008-06/history.php), this fire ended the fur trade era 
in the Meadow Lake area and opened it up for homesteads and agriculture. Parks staff interviewed three 
long-time residents who were familiar with the area at least back to the 1940s and 1950s (Cam Lockerbie, 
field notes, 1994). According to Albert Sharp, a former conservation officer, the 1919 fire started in May 
and only went out because of July rains, and covered the entire park except for damp oases and the river 
valley. However, John Hourie, a former park maintenance man, sketched the fire area as largely north of 
the Waterhen River, although it crossed in a few places. It burned most of the Air Weapons Range and the 
portion of the Mistik FMA north of the park. All informants indicated patches that were skipped by the 
fire. According to a local history publication for Pierceland (Sharp et al. no date), Eli Lepine described 
returning to his Pierce Lake trapping area in 1919 (after being away in World War I) and finding that the 
entire country had been burned over. Edward Lepine, who began work as a fire patrolman in 1949, relayed 
the story that this fire killed many Indians at a hunting and fishing camp on Sukaw Lake (Cam Lockerbie, 
field notes, 1994). 

Recent fire history is better documented. Maps of eleven fires with total areas >100 ha that occurred from 
1945 to 2018 were provided by Wildfire Management Branch and Park Division (Figure 3.11).  Most of 
these fires were partly outside MLPP, except for Tuff Fire in May 2018 that consumed 6232 ha of forest 
within MLPP. Areas within the park are shown in Table 3.1. However, these areas are based on the overall 
perimeter of the fire. Some of the forest within this perimeter was skipped or only partially killed. The 
Saskatchewan Forest Vegetation Inventory (SFVI) map was used to estimate how much forest within the 
burn perimeter was actually consumed and then regenerated by fire, as indicated by a year-of-origin 

(a) (b) 

http://www.canadiangeographic.ca/magazine/ja03/indepth/timeline.asp
http://www.meadowlake.ca/2008-06/history.php
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corresponding (at least to the nearest decade) to the date of the fire (Table 3.1). Wetlands and water 
were excluded because no year-of-origin was given for these areas.  

The Pierceland and Gladur Lake fires regenerated most of the forest within their burn areas. The Long 
Lake and Moose fires also regenerated significant areas of forest, but most of the forest within the burn 
perimeters apparently escaped the fire as indicated by earlier year-of-origin dates. The smaller Skop, Last 
and Kelly fires regenerated very little forest. No year-of-origin was given for the vegetation cover after the 
2006 Cold fire. It was mapǇŜŘ ŀǎ άƳŜŀŘƻǿέ ƻƴ ǘƘŜ {C±L, but examination of aerial photographs showed 
a fairly complete tree kill which will probably give rise to a new age-class. Other fires including Park (2009), 
Wilson (2011) and Tuff (2018) fires post-dated the SFVI mapping in 2007. Our field observation in summer 
2018 showed that most areas within Park and Wilson fires were regenerated with the dominance of jack 
pine seedlings (Figure 3.10a) and jack pine also started to germinate two months after Tuff fire in May 
2018 (Figure 3.10b). 
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Figure 3.11    Fires with total size >100 ha that entered MLPP from 1945 to 2018. 
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Table 3. 1    Fires with total size >100 ha from 1945 to 2018 in MLPP region and area of forest 

regenerated within the park boundary. 

 

One fire not shown on Figure 3.11 is the 1980 Kimball fire. Forest inventory maps show a stand of jack 
pine east of Kimball Lake with year-of-origin 1980. The area of this stand is 101 ha, but the fire as mapped 
must have been just under the 100 ha threshold for inclusion on Figure 3.11. This stand provides a good 
demonstration of vigorous post-fire pine regeneration, in an area which is heavily visited by the public.  

Wildfires present a number of issues for ecosystem-based management. Because of the important role of 
wildfire in the natural dynamics of boreal forests, maintaining the biodiversity of MLPP implies either 
maintaining or emulating this disturbance role (see Section 3.5.4). More immediate issues include pre-fire 
planning, fire suppression practices, and post-fire treatment. 

According to Saskatchewan Parks DivisionΩǎ άtǊovincial Park Resource Management and Recreational 
!ŎǘƛǾƛǘƛŜǎ DǳƛŘŜƭƛƴŜǎέ όнллоύΥ 

¶ A wildfire management plan should be prepared for each park identifying areas in terms of their 
fire protection priority. 

¶ άCƛǊŜǎƳŀǊǘέ ǘŜŎƘƴƛǉǳŜǎ όŜΦƎΦ ƘŀǊǾŜǎǘƛƴƎ ǘƻ ǊŜŘǳŎŜ Ŏƻƴǘƛƴǳƛǘȅ ƻŦ ŦǳŜƭǎύ ŀǊŜ ǊŜŎƻƳƳŜƴŘŜŘ ŦƻǊ 
developed areas. 

¶ In areas where protection of human values is low priority and a fire is considered to provide 
ecological benefits, fires should be allowed to burn naturally.  

¶ There is a preference for low-impact fire control methods; whenever possible fires should be 
contained using natural barriers such as water or roads; fireguards and roads should be kept to 
the minimum extent consistent with safety; foam and fire retardant should not be used near 
water; fireguards and roads should avoid environmentally sensitive areas; these disturbances 
should be reclaimed to their original condition after the fire is out; windrows of knocked over 
trees should be reduced and broken up 

¶ Salvage logging is not allowed unless recommended for vegetation management purposes. 

 

Year Fire name 
Area (ha) 

Total fire area 
within MLPP 

Forest regenerated 
by the fire 

Forest in other 
age classes 

Wetland/ 
water 

1949 Long Lake 7059 1449 4886 724 

1950 Pierceland 1794 1164 474 156 

1952 Gladue Lake 1334 999 208 126 

1993 Skop 262 19 80 162 

1995 Moose 4549 987 3183 379 

1998 Last 2 0 2 0 

2002 Kelly 5 0 1 4 

2006 Cold 255 no year-of-origin on SFVI 

2009 Park 223 occurred after SFVI mapping 

2011 Wilson 1871 occurred after SFVI mapping 

2018 Tuff 6232 occurred after SFVI mapping 
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The recommendation for MLPP is full response on fire starts based on the relatively high density of 
developments in MLPP, and the proximity to agricultural land on the south and commercial forest on the 
north. However, even in MLPP there may be situations in which a wildfire could be allowed to burn, in 
order to achieve goals of regenerating more natural forest. The first step would be to develop a wildfire 
management plan for MLPP that would detail the conditions (e.g. fire weather, fuel, natural barriers, 
values at risk and fire risk assessmentύ ǳƴŘŜǊ ǿƘƛŎƘ ŀ άƳŀƴŀƎŜŘ ǿƛƭŘŦƛǊŜέ ŀǇǇǊƻŀŎƘ ǿƻǳƭŘ ōŜ ŀŎŎŜǇǘŀōƭŜΦ 

Fuel management using άCƛǊŜǎƳŀǊǘέ ƘŀǊǾŜǎǘƛƴƎ ǘƻ ǊŜŘǳŎŜ ŦǳŜƭǎ ŀǊƻǳƴŘ ŘŜǾŜƭƻǇŜŘ ŀǊŜŀǎ Ƙŀǎ ōŜŜƴ ŀǇǇƭƛŜŘ 
in some places, such as around the Kimball Lake cottage subdivision (Wildfire Management Branch). After 
the 2009 Park fire, bladed firelines were reclaimed by pulling soil and woody material from the edge of 
the line and spreading it over the disturbed area (Figure 3.12). This practice is intended to protect the soil 
and promote regeneration from roots and seeds in the respread material. Pulling logs over the fireline 
also has the advantage of preventing access by ATVs, which could quickly create a new trail. These 
practices appear to be beneficial and should be continued. However, any opportunities to use natural 
barriers such as lakes and streams should be pursued, to reduce the soil disturbance and creation of a 
linear disturbance associated with bladed firelines. Additionally, all temporary fireguards need to be 
reclaimed as soon as after the fire containment as some plants can regenerate quickly after fires (Figure 
3.13). While salvage logging after fire was practised in the past, current policy is opposed to it because of 
the ecological value of standing and fallen dead trees (see discussion in Section 3.5.1). 

 

Figure 3.12    This bladed fireguard, built to control the 2009 Park Fire, has been reclaimed by 
respreading the topsoil and woody debris that had been displaced. 
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Figure 3.13 Fireguard after 2018 Tuff fire that requires reclamation soon after fire containment as jack 
pine saplings begin to regrowth. 

While suppression of wildfires is never complete, there may be a need to supplement wildfires with other 
kinds of disturbance for ecosystem management purposes. According to Saskatchewan Parks DivisionΩǎ 
άtǊŜǎŎǊƛōŜŘ CƛǊŜ tƻƭƛŎȅέ όнллфύΣ Ǉrescribed fire is a management option which can be applied to 

emulate natural wildfire disturbances and can be applied on park lands for the following 

purposes: 

¶ Maintaining and improving ecosystem health and biodiversity 

¶ Promoting nutrient recycling and energy flows 

¶ Returning park lands closer to their historical fire regimes 

¶ Managing insects and disease infestations 

¶ Managing the control and spread of invasive alien plant species 

¶ Renewal of native grasslands/forestlands 

¶ Reduction of fuel loading ς reducing wildfire hazards 

¶ Restoration and maintenance of rangelands 
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Prescribed fires require a plan which details goals, responsibilities, procedures, and monitoring. Parks 
Division has conducted many prescribed fires in parks such as Greenwater, Duck Mountain, Moose 
Mountain, and Douglas Provincial Parks. Many of these have been focused on grassland remnants, and 
were intended to control encroachment by aspen and shrubs, as well as reducing the litter accumulations 
which are thought to favour invasion by smooth brome. Prescribed burns for the regeneration of decadent 
trembling aspens stands have been undertaken in Douglas and Fort Carlton Provincial Parks. In MLPP, one 
prescribed burn to regenerate and old aspen stand was done about 15 years ago inside the triangle of 
roads north of the bridge at the Dorintosh entrance. This burn resulted in dense aspen suckering, a typical 
response for boreal aspen stands (Figure 3.14). 

 

Figure 3.14    This area of aspen forest at the road fork north of the Dorintosh entrance was treated 
with a prescribed burn about 15 years ago. Note the dense and vigorous suckering of the trembling 

aspen on the site. The site has been successfully regenerated. 

Grassland remnants at MLPP should be surveyed to determine whether they would benefit from the kind 
of prescribed burning done in other provincial park grasslands. This determination would be based on 
assessing whether they are being threatened by woody encroachment, and whether litter accumulation 
appears to be contributing to exotic invasion. Prescribed burns should also be planned for the purpose of 
regenerating some of the mature forest in the park (see Section 3.5.4). 

3.3.2. Windthrow  

Windthrow is another common disturbance in the boreal forest, although the area affected is less than 
that caused by fire. According to interviews with long-time residents, intense windstorms went through 
the central part of the park (apparently following a path from southwest to northeast) in 1962, 1964, 
1974, and 1989 (Cam Lockerbie, field notes, 1994). Wind-damaged forest in the Matheson Lake area was 
salvage-logged in the fall of 1989 (Cam Lockerbie, field notes, 1994). A significant wind storm went 
through the Lac des Isles area on July 23, 2007, felling a large number of Jack Pine and Trembling Aspen 
trees in the Murray Doell campground area (Figure 3.15). Although no one was hurt in the storm, one tent 
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was destroyed by a falling tree and it took considerable effort by maintenance and fire crew staff to clean 
up all the fallen trees to permit campground patrons to extricate their RVs and vehicles from the sites. 

  

Figure 3.15 Windstorm damaged in the Murray Doell campground area in July 2007 

3.3.3 Insect and disease damage  

Insect damage can also be an important disturbance in boreal forest. The forest tent caterpillar 
(Malacosoma disstria) is the most visible insect pest affecting aspen forests in this region (Mistik 
Management 1995). Forest tent caterpillar and other insects cause significant defoliation of trembling 
aspen in some years (Brandt 1997). Understory shrubs such as beaked hazelnut can also be affected 
(Mistik Management 1995). Outbreaks occur at broad 6-16 year intervals and persist for 3-4 years (Mistik 
Management 1995).  Repeated defoliation during outbreaks causes reduced growth and increased stem 
mortality (Hogg and Scharz 1999). Ives (1981) found that outbreaks of forest tent caterpillar are favoured 
by mild winters and warm, dry summers.  The synergistic effects of drought in favouring insect outbreaks 
and reducing tree growth can contribute to forest dieback.  Hogg et al. (2005) showed that most of the 
growth variation in western Canadian aspen stands betwen 1951 and 2000 was explained by these 
interacting factors.  Hogg and Schwarz (1999) studied the recent dieback of aspen in the Bronson Forest 
(only 60-80 km south of MLPP). They found that stands were severely defoliated by forest tent caterpillar 
in 1962-1964 and 1979-1990. Their analysis showed that this defoliation was the most important factor 
causing reduced growth, but that drought also had a significant influence. The outbreak, which peaked in 
1988, extended to MLPP (Brandt 1995b). Other insect defoliators on aspen include large aspen tortrix, 
which caused defoliation in MLPP in 1994 (Brandt 1995a). 

Defoliating insects affecting conifers in this region (Mistik Management 1995) include:  

¶ jack pine budworm (Choristoneura pinus) which is the prime defoliator of jack pine; overmature 
stands and low vigour stands growing on poor sites are most vulnerable. 

¶ spruce budworm (Choristoneura fumiferana) on white spruce; balsam fir is more vulnerable than 
spruce, but is uncommon in MLPP; in eastern Canada where spruce budworm outbreaks are one 
of the most important agents of disturbance, mortality of spruce ranges from 36% in mature 
stands to 13% in immature stands; however, there is less information on mortality rates in the 
spruce-dominated stands of western Canada. 

The mountain pine beetle (Dendroctonus ponderosae) has recently killed large areas of lodgepole pine 
(Pinus contorta) and other pines in British Columbia (Regniere and Bentz 2007). It has spread to lodgepole 
stands in Alberta, and has now reached the zone of overlap and hybridization between lodgepole and jack 
pine, and the first successful infestation of a natural jack pine stand has recently been reported 
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(Cullingham et al. 2011). The impact of climate change, particularly the trend to milder winters, is thought 
to have allowed mountain pine beetle to spread northward and eastward (Carroll et al. 2003, Thomson 
2009). The continued warming predicted for the coming century could allow mountain pine beetle to 
spread into the pine forests of MLPP. The Saskatchewan Forest Service is actively monitoring for this insect 
in the region of the park and collaborating with Albert Environment and Sustainable Resource 
Development and the Canadian Forest Service on strategies to slow the spread of mountain pine beetle 
ƛƴǘƻ {ŀǎƪŀǘŎƘŜǿŀƴΩǎ ōƻǊŜŀƭ ŦƻǊŜǎǘΣ ŀƴŘ ŦǳǊǘƘŜǊ ŜŀǎǘΦ 

Important tree diseases in this region (Mistik Management 1995) include: 

¶ hypoxylon canker (Hypoxylon mammatum) on aspen, which has greatest effects in younger trees 
and low density stands  

¶ white trunk rot (Phellinus tremulae) on aspen; this is the primary cause of heart rot in aspen, 
entering through wounds in the bark and increasing in frequency with stand age (to 100% of stems 
in old stands)  

¶ armillaria root rot (Armillaria spp.) on a variety of species; infection of aspen increases with soil 
disturbance by harvesting or scarification  

¶ a variety of root, butt, and trunk rotting fungi of white spruce and balsam fir 

¶ dwarf mistoletoe (Arceuthobium americanum), a parasitic plant on jack pine; this is widespread 
in the boreal forest, including MLPP, and causes changes in growth form and loss of vigour, in 
some cases leading to tree mortality. 

One of the issues for ecosystem management is whether and under what circumstances to control insect 
and disease outbreaks. According to Saskatchewan Parks DivisionΩǎ άtǊƻǾƛƴŎƛŀƭ tŀǊƪ wŜǎƻǳǊŎŜ 
Management and Recreational Activities DǳƛŘŜƭƛƴŜǎέ όнллоύΥ 

¶ In natural areas of parks, native insect and disease outbreaks should be considered natural 
processes and no action should be taken to eliminate them. 

¶ There may be a requirement to protect vegetation in high use areas, where needed for shade, to 
stabilize soils, or to provide attractive appearance. 

¶ Control measures to be considered include pruning, plant removal, thinning, burning, biological 
controls, or where there are no alternative, chemical controls. 

¶ Keep vegetation in high use areas healthy by traffic control, etc. 

For most of the native defoliating insects such as forest tent caterpillar, spruce budworm, and jack pine 
budworm, outbreaks have been part of the natural disturbance history of the park, and can probably be 
accepted in the future. Action to increase the diversity of forest age classes (see Section 3.5.4) will reduce 
the susceptibility of the forest to some pests. However, there appears to be a more acute concern about 
ǘƘŜ Ƴƻǳƴǘŀƛƴ ǇƛƴŜ ōŜŜǘƭŜ ōŜŎŀǳǎŜ ƻŦ ǘƘŜ ǊŜŎŜƴǘ ƘƛǎǘƻǊȅ ƻŦ ŘŜǾŀǎǘŀǘƛƻƴ ƛƴ .Φ/ΦΩǎ ŦƻǊŜǎǘǎΦ Action has been 
taken to control mountain pine beetle outbreaks in Cypress Hills Provincial Park. If this insect became a 
serious threat to boreal pine forests in Saskatchewan, as appears possible, there might be pressure to 
control it in the park to prevent spread to the provincial forest.  

Mistletoe damage to jack pine has, in the past, been addressed by salvage-logging. It would be possible 
to more aggressively harvest infected stands, followed by prescribed burning of residual trees, to reduce 
the spread of this parasite (Mistik Management Ltd. 1995). In MLPP this would be contrary to the general 
policy direction of minimizing timber harvest treatments. Even thought 2018 Tuff fire striked the large 
area of mistletoe infected jack pine, burn severity was low to moderate resulting in fragmented and 
unhealthy landscape of jack pine stands. Right after the fire, jack pine saplings begin to regenerate. 
Therefore, without the removal of host trees the disease will continue to damage the next forest 
generation and threat the landscape integrity. If harvesting of infected stands is necessary to eliminate 
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the severe spread of mistletoe, consultation process with park manager, park staff, local communities and 
other stakeholders must be carried out. 

3.3.4 Other damage 

The park supports several large native herbivores (moose, elk, white-tailed deer). These feed on a variety 
of plants, including a significant amount of browsing on shrubs. In general, the impact of native ungulates 
on forest vegetation is limited when populations are low, but can become significant at times of high 
animal density. No information is available on the particular effects in MLPP, but ungulate populations are 
partially controlled by hunting during regulated seasons. Beaver also have a visible effect on vegetation, 
through felling of trees (mostly aspen) along the margins of water bodies, and through flooding the forest 
behind dams. 

3.4  History of Human Use of Park Ecosystems  

MLPP was part of the historic use area of the Woodland Cree, after they displaced other tribes in the late 
1700s (Wilson and Martin 1998). In the fur trade era, the Waterhen River became a canoe travel route, 
and the Northwest Company established trading posts at Cold Lake and Waterhen Lake (Wilson and 
Martin 1998).  

The modern era of agricultural settlement began with the extension of the railroad to Meadow Lake in 
1905 (Wilson and Martin 1998). However, most settlement happened in the 1930s, as drought-stricken 
farmers from southern Saskatchewan moved north to the moister climate of the forest fringe (Wilson and 
Martin 1998). Most homesteading was south of the Waterhen River, but a small area of what is now MLPP 
was cleared and broken (Wilson and Zielke 1997). The only current evidence of homesteading is three 
areas near Greig Lake totalling about 100 ha (Blood and Anweiler 1979). !ŎŎƻǊŘƛƴƎ ǘƻ ǘƘŜ άaŜŀŘƻǿ [ŀƪŜ 
tǊƻǾƛƴŎƛŀƭ tŀǊƪ LƴǘŜǊǇǊŜǘƛǾŜ {ǘǊŀǘŜƎȅέΣ [ƭƻȅŘ {ǘƻƴŜƘƻŎƪŜǊ ƘƻƳŜǎǘŜŀŘŜŘ ƻƴ ǘƘŜ shores of Greig Lake 
because it was close to water and the size of the aspen trees indicated good soil. A field remaining from 
this homestead on the southwest shore of Greig Lake is the largest area of cleared land within the park. 
East of Greig Lake, near the visitor centre, is a field remaining from the homestead of Wenzel McTavish, 
who farmed here from the 1920s to the 1970s. 

Logging also began at this time (Wilson and Zielke 1997). Parks staff interviewed long-time residents with 
knowledge of park forests dating back to the 1940s and 1950s (Cam Lockerbie, field notes, 1994). 
According to Albert Sharp, a former conservation officer, logging started north of the park in the 1920s 
and 1930s, with white spruce logs floated down the Martineau River to Cold Lake. According to John 
Hourie, a former park maintenance man, small farm permits for logging of aspen and pine were taken out 
along the Waterhen River starting in the 1940s. In the western part of the park, selective logging of white 
spruce and jack pine (for railway ties) started in 1948-50.  According to Edward Lepine, a former fire 
patrolman, there were several sawmills on the shores of Cold Lake, Pierce Lake, and Lac des Isles. The 
concentration of logging on large white spruce and jack pine probably reduced the proportion of 
softwoods in some stands. Logging ended around 1980 (Blood and Anweler 1979 and Edward Lepine, as 
recorded in /ŀƳ [ƻŎƪŜǊōƛŜΩǎ ŦƛŜƭŘ ƴƻǘŜǎΣ мффп). Evidence of past logging and sawmilling includes old log 
piles, old cabins, sawdust piles, and many of the trails now used for recreation (Blood and Anweiler 1979). 

An all-weather road to Meadow Lake was completed in 1942. In the 1940s and 1950s, the park area (then 
part of the Northern Provincial Forest) had permits and leases for timber harvesting, grazing, haying, 
fishing, trapping, and mink ranching (Wilson and Zielke 1997). It also provided recreational opportunities 
for people in the agricultural area to the south. Cottage development on the lakes in the park began in 
the early 1940s, and by 1956 there were 99 cottages, three institutional camps, and seven commercial 
outfitt ers (Wilson and Zielke 1997).  
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Meadow Lake Provincial Park was established in 1959. The park began massive development in the 1960s, 
using locally harvested timber for the lumber in park buildings. Campgrounds were expanded during this 
period. A Park Master Plan was completed in 1972. A golf course with hotel, recreation hall, restaurant 
and lounge were proposed for the west side of Greig Lake, but did not happen. Development slowed down 
in the 1970s, 1980s, and 1990s (Meadow Lake Provincial Park Interpretive Strategy). 

3.5  Present-day Use and Composition of Park Vegetation  

3.5.1 Present-day Resource Use Activities 

3.5.1.2 Recreational development  

Recreational development accelerated after the Provincial Park was created in 1959, to become the 
dominant human land use (Wilson and Martin 1998). Twelve park campgrounds with over 700 campsites 
have been developed (Table 3.2, Figure 3.16). There are also privately operated resorts with campsites 
and rental cabins at some lakes (Table 3.2, Figure 3.16). Cottage subdivisions, mainly consisting of leased 
crown land, but also including a few areas of deeded land, have been developed at seven of the larger 
lakes (Table 3.2, Figure 3.17). In addition to these developments inside the park, there are several 
immediately outside the park (Figure 3.17). At the east end of Lac des Isles, the park boundary runs close 
to the south shore of the lake, and some new housing developments have been or are being developed 
just outside the boundary. In addition to the attractions of the lake, these developments are close to the 
Northern Meadows golf course west of Goodsoil. However, the largest residential developments 
bordering the park are the two Indian reserves: Big Island Lake Cree Nation (population 853 in 2010) and 
Waterhen Lake First Nation (population 930 in 2010). 

Table 3. 2    Recreational developments in MLPP. 

 Cottages Rental cabins Campsites 

Campgrounds    
Kimball Lake   209 

Greig Lake   151 

Murray Doell (Lac des Isles)   126 

Sandy Beach (Pierce Lake)   84 

Matheson Lake   46 

Flotten Lake South   25 

Flotten Lake North   25 

Waterhen Lake   22 

Mistohay Lake   20 

Vivian Lake   8 

Cold River   4 

Hirtz Lake   4 

Cottage subdivisions (leased)    
Howe Bay (Pierce Lake) 23   
Lac des Isles 23   
Greig Lake (north) 39   
Greig Lake (south) 32   
Kimball Lake 56   
Jeannette Lake 52   
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Flotten Lake 13   
Cottage subdivisions (deeded)    
Waterhen Lake 30   
Resort Village of Greig Lake 53   
Greig Lake (north) 10   
Private resorts    
Flotten Lake Resort  6  
Tawaw Cabins (Waterhen lake)  17 27 

Big Island Cove Resort (Lac des Isles)  14 27 

Northern Cross Resort (Lac des Isles)  19 70 

Total 331 56 848 

 

 

Figure 3.16    Campgrounds in MLPP (park-operated and private). 
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Figure 3.17    Cottage subdivisions in MLPP (leased and private). 

3.5.1.2 Industrial development  

Gas development includes 14 gas wells in the western part of the park, with 6 quarters where rights have 
ōŜŜƴ ǇǳǊŎƘŀǎŜŘ ōǳǘ ƴƻǘ ŘŜǾŜƭƻǇŜŘ ό²ƛƭǎƻƴ ŀƴŘ aŀǊǘƛƴ мффуύΦ ! ƘƛƎƘ ǇǊŜǎǎǳǊŜ млέ ŦƭƻǿƭƛƴŜ ŎƻƳŜǎ ƛƴǘƻ ǘƘŜ 
park near the Pierceland entrance, crossing the Cold River between Pierce Lake and Lepine Lake, and 
running north out of the park to the gas wells in the Provincial Forest. From this network north of the 
park, a line extends to the east, then south again into the park to access the wells in the area west of Lac 
des Isles. Five of these wells are south of the Cold River, so the line recrosses the river and part of the Big 
Island Lake Cree Nation to reach these wells (Figure 3.18). 
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Figure 3.18    Natural gas development in the area between Pierce Lake (to the west) and Lac des Isles 
(to the east). 

!ŎŎƻǊŘƛƴƎ ǘƻ ǘƘŜ άtǊƻǾƛƴŎƛŀƭ tŀǊƪ wŜǎƻǳǊŎŜ aŀƴŀƎŜƳŜƴǘ ŀƴŘ wŜŎǊŜŀǘƛƻƴŀƭ !ŎǘƛǾƛǘƛŜǎ DǳƛŘŜƭƛƴŜǎέ όнллоύΥ 

¶ In MLPP exploration and development are restricted to areas where petroleum rights were 
purchased prior to implementation of restrictions on surface access. 

¶ !ƴȅ ǊŜǉǳŜǎǘǎ ŦƻǊ ƴŜǿ ǇƻǎǘƛƴƎǎ ǿƛƭƭ ƻƴƭȅ ōŜ ŀŎŎŜǇǘŜŘ ǿƛǘƘ ŀ άƴƻ ǎǳǊŦŀŎŜ ŀŎŎŜǎǎέ ŎƻƴŘƛǘƛƻƴ όƛΦŜΦ 
directional drilling). 

¶ Seismic exploration must be done using low impact methods (lines <2.2 m, hand-cut) 

¶ Upon abandonment, wellsites and roads must be reclaimed to as close in appearance to the 
original state as possible; a detailed reclamation plan is required, including restoration to the 
original contours, removal of roads and culverts, and reestablishment of native vegetation 

¶ Mineral exploration is not allowed in MLPP. 

Because there will be no new surface access under these guidelines, the impact of gas development is 
restricted to the existing pipelines and well pads, including some sites that were cleared but on which no 
well was installed. Some of the pipelines follow existing roads, which has tended to minimize their impact, 
but others are accessed via cleared corridors through the forest. Studies by Parks staff in 1994 found good 
revegetation on some wellsites and pipeline corridors, but not on others.  Among the problems noted 
were exotic invasion, planting of exotics, use of soil sterilants at wellsites, compaction and rutting, and no 
respreading of topsoil (Wilson and Martin 1998). Adherence to the policies that were laid out in 2003 
should reduce these problems, but exotic species probably persist where they were seeded in earlier days. 
If so, their management should be addressed in the broader exotic species policy. 

A few gravel pits are located in the park. According to Saskatchewan Parks DivisionΩǎ άtƻƭƛŎȅ ƻƴ ǎŀƴŘ ŀƴŘ 
ƎǊŀǾŜƭ ŀƴŘ ōƻǊǊƻǿ ŜȄǘǊŀŎǘƛƻƴέ όнлмлύΥ 


























































































































































































































