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Meadow Lake Provincial Park (MLPP) is a 17G0atural 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 includingrgtapsie
dominated stands on sandy soils, aspen stands and aspégr 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 theatdfhen 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.

5

The park landscape isa&ted by both natural and anthropogenic disturbances. The natural disturbance
NEIAYS Aad R2YAYIFIGSR o0& At RTANBY o0dzi GKSNB KI @S
human history includes aboriginal use and'Zentury trapping, loggingnd 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@ km of roads and trail§ he park is also used for hunting (including commercial
outfitting), trapping, sport fishing, and livestock grazing.

This ecosysterrased management plan provides strategic directions forrtantenance protection

and restoraton of natural landscape, ecosystem and species dives§LPPR which in turn enhances
visistor experience and public appreciation and understandimghe plan, each issue is given context,
management goals and objectives are identified and correspmndicommendations 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 maiweeplanidentified two

main ecosystenrbased management goals and nine objectives, including:

0 Goal 1- Enhancement of Recreational, Aesthetic, Educational, and Interpretive Opportunities
within a Safe Outdoor Environment.
T Objective 1. Manage park vegetation to ensure an attractive, saf@atutal environment
for park patrons utilizing MLPP trails and Amore area campgrounds
1 Objective 2. Provide enhanced opportunities for the interpretation of park vegetation,
landscapes, ecosystems, and species
1 Objective 3. Manage core area vegetatian 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¢ Maintain and Restore the Natural Landscape, Ecosystem, and Species Diversity of MLPP
1 Objective 1. Bstore a more natural disturbance regime to park ecosystems
i Objective 2. Assess the impact of all ongoing management activities and proposed
developments on park biodiversity and make management recommendations
T Objective 3. Monitor the state of MLPP enoviment and the outcomes of ecosystdmased
management actions
1 Objective 4. Ongoing inventory of MLPP's biological and ecological resources

il
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1 Objective 5. Prospects for expanding MLPP to create a land management unit with greater
ecological integrity and ability

1 Objective 6. Build conservation partnerships with fgovernmental organizations and
other government agencies

Major recommendations include:

)l

Managingfuture developmentand cancellingxistinggrazing perm# are recommended, to avoid
degrading the natural capital of the patkhe 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 afrést being

in the matureto old stageand litle area of young forestMaintaining 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 matute old forest bynatural disturbance emulation harvesasd/or fire
treatmentsto create more young forest, while maintaining most of the wdsery oldforest (i.e.

white spruce stands)are recommended to increase agkass diversityDevelopment 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®ntrol of existing infestationand reduction in activities such

as ATV travel and livestock grazing that contribute to invasieecommended.

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 cor@area vegetation is recommended to identify and deal with tisks, 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,
besices being important as unique ecosystems, will be the source area for this expansion, so
maintaining their ecological health is criticalherefore, development of specific grassland
management planfor MLPPis recommended Other unusual ecosystems (e.g. wetlands) and
occurrence of species at risk in the pare recommended to document and ass#ssir habitats

and any threats to them to maintate diversityof species and ecosystenmsMLPP.

The park zoning mapequires evisionusing current standards, and using the ecosystamed
management plan as a foundatidaxpanding the park to the north should be considered to provide
more protection for wildlife habitat, plant biodiversity and water quali9ther land surveys
surrounding the park are also recommended to identify potential lands and ecosystem diversity for
park expansion.

There is a need to develop thimterpretive material on theconcepts of ecosystethased
management planning and spécitopics related to ecosysteimased management such as role of
ecosystem diversity and natural disturbancgsassland remnants, threat of exotic species and
fragmentation.
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1.1 Purpose of the Plan

The purpose of thiplanis to provide a foundation for ecosystettasedmanagement oMeadow Lake
Provincial Park (MLPP), in accord with current standards and policies awgittedine ofecosystern
based management plarmmovided by ParlDivision This plan is intended to address issues related to
YIEylF3aSYSy i 2 FestinKeSosystms]Teiemph&sis of the plan is on the general directions
for ecosystem management, rather than on eayday operational issues. It is expected that the
ecosysterdbased management plamill provide a building block for revision of the evall Park
Management Strategy.

The rationale for developingcosysterdbased management of MLRas follows

9 Ecosystemsre the natural units for management MLPP¢scaled to humans; not too big, not
too small (e.qg., forest stand, grassland patch, river reach, lake zone, etc.)

1 Threatsposed by human activities are many: alterations to fire regimes, introduction of exotic
invasive plants, insects, and diseases, acatipitation fromoil and gaslevelopment, climate
change, mechanical disturbance in the core area, unauthorized ATV use, dams, grazing, etc.

1 Management actionsare needed to mitigate/relieve these threats and to maintain natural
landscape, vegetation bdiversity, and ecological processefheseactions include:forest
harvestingprescribed burns, grazing in grasslands, management of invasive exotiasskrard
tree regererationin the coreareg etc.

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

1.2 Planning Approach

Ecosysterrbased management has beconie dominant paradigm for ptected areas in North America.
Saskatchewan Environmestimmarized this paradigm inset of principledor their operations(SERM
1999):

Focus on thdarge spatial and long temporal scales

Concentrate orecosystem health and integrity.

Make decisions based on sciedzased and traditional knowledge and human values
Involve those who will be affected by decisions, or who have an interdéis¢é ioutcome
Use adaptive management by leargifrom experience

Look at the big picture

Base planning units on natural boundaries when appropriate

Design with nature

=4 =4 =4 =8 -4 -8 -8 9

Ecosysterrbased management differs from traditional resource management in several ways. It is based
on the ecosystem concept, in whigtosystems & viewed as open, evolving, complex systems with
dynamic interactions between system componegiacluding human, ecosystem features and ecological
processesAn integral part of ecosystefibased management is that the human systemiésved as part

of the ecosystemLand managers are expected to consider the whole interconnected system, not just
individual speciegesourcer issues They have to take the lorgrm view (recognize that ecosystems

are constantly changing) and the landscape view (recogtha¢ ecosystems interact with their
surrounding$.
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In addition to theshift in understandingthere is a shift in values. One thie goalsof ecosysterbased

management plaiis maintaining ecosystem integriffhis includes conservitige biodiversity othe area

under consideration, including genetic diversity, species diversity, and ecosystem/landicaysity.

¢tKSaS O2YLINAaS GKS ayl ddzNI £ OF LIAGLI f é-creafed cApitad | NB I 3
such aampsitesand roadsUses andnanagement must meet the test of sustainabilitpeaning that

they cannot reduce the opportunitiesf future generations. Development whi¢tdads to a pemanent

reduction in natural capital (e.g. eliminating some componseitbiodiversity, or degrading daand

water systemsyvould fail this test

Ecosysterrbased management is knowledggensive integrated and holistic sciencBecause it is based

on understanding othe ecosystems being managed, it require®legical inventory and research
Choosingnanagement actions requirdsiowledge of ecological structure and processes. But because
this knowledge is rarelgdequatefor decision making, plans should include research and monitoring, so
that each managementaction leads to improved understanding.aR$ are subject to revision as
understanding improves.

1.3 Planning Process

This plan was based mainly on a review and analysis of existing infornTat®project teaninitially met

with Parks Service staff at MLPP to discuss issues and informatiocesouParks 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 ogr 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 issue®uty to consult and public consation 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 maintasigrgficantareas of young, mature,
and oldforest. Analysis of the disturbance history aadrrent age distribution shows that most of the
parkQférest is in the matureo old stage because there has been relatively little renewal since the 1940s
or 1950s. This is related to fire suppression ahdence ofogging. Howevetthe broader landscape view
shows that there has been substantial renewal by recent logging in the commereisi fordering the
park to the north. While the broader view reduces the urgenoy this issuesome renewal of mature
forest inside the parkis desirable, with disturbanseby harvesting and/orfire being the preferred
approactes However, there is also i@eed to protect the limited areas of old forest, because of their
critical value for some components of biodiversity.

2.1.2 Maintainingand Restoringhe Diversity of Natural Landscapes, Ecosystems and Species

The ratural capital of MLPBbased orthe beautiful lakesthe natural forests and wetlands that surround
them. Without this natural capital, there would be no park.

The diversity oterrestrial ecosystems in MLPP is represented by the new provincial classification of
ecosites(McLaughlan, Wght, and Jiricka 2010)Predictive ecosite mapping shows that at least 20
ecosites are important ithe park These ecosites differ in tree canopy, understory vegetation, and soll
properties. Maintaining the natural capital of MLPP requires that thigieanf ecosites continues to be
fully represented.n part, this requiresnaintainingsignificantareas of all forest age classes (see Section
2.1.2).

dimate changamay cause changes in vegetations requiring recognitiahthe vegetation of MLPP will
changeover the coming centurywith grassland expanding and forest shrinkiRather than trying to
freeze the currenpattern of ecosystems, the aim of conservation management should emable this
transition to occumwith as little ecological degradation as possible. Tfzsigsition can besupportedby
maintaining the health of ecosystems aratiucingthreats to them.

Exotic invasiois one of the most serious threats togmatural capital of thepark andit is one of the key
factors that determine whethenatural and anthropogenic disturbancksad to ecological degradation

The park is remarkable in having almost entirely natural vegetation, but there are several factors that
increase theuture threat: the proxirity to agricultural land along the south boundatiie presence of
cattle grazing within the parland the high fragmentation by roads and trails, pipeline and utility corridors,
and recreational developments. Managifugure threat is one of the most critical issues in preserving the
integrity of natural ecosystermsf MLPP.

2.1.3 Conservation of Umjue Ecosystems and Rare Species

Most of the ecosites described in MLPP are common types found in other parts of the southerh borea
forest. Themain uniqueecosystem within the context of the parktise scattered patches of grassland
Apart from adding prairie biodiversity to a mostly forested park, grasslands are significant because they
are expected tdoecome a more important pauf the park landscapwith the shift to a warmer, drier
climate over the coming century. The current grassland patches will provide the source areas for this
expansionso maintaining their ecological health is critical.
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While a number of rare plants arahimals are documented for MLRRe emphasis in this plan is on the
GO2FFNE I SNE F LILINR I OK (2 02y aanidaltiohetogydiems (séeBéction y A y 3
2.1.2) will provide the habitatseeded byrare species.

2.1.4Conserving AnimaPopulations and SpeciescrossMLPP

The vegetation of MLPP supports a wide range of animal species, including birds of forests and wetlands,
ungulates andurbearers. Common wildlife species found in MLPP include moose, vthilted deer, elk,

black bear, timber wolf, cougar, lynx, snowshow hare, beaver, muskrat and over 175 bird Jpegiess

of their diverse habitat requirements underscores the need to maintagnwhole range of ecositend

age classesAdditionally, 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. FHoexample, moose especially favour young successional stages of trees (e.g. aspen) that are
results of fire disturbanceéMaintaining and restoring natural ecosystems at late seral stages (e.g. mature
and oldgrowth forest) are necessary to conserve spethes prefer oldgrowth ecosystems (e.g. pileated
woodpeckers). Therefore, an ecosystdmsed management approach allows for the conservation of all
animal species rather than focusing on sirgpecies management.

2.2 Landscape and Ecosystem Managemesties

2.2.1Fragmentation

The ratural capitalof MLPRdepends not just oithe area ofnatural ecosysters, but on howthat area is
spatially distributedA contiguous 1000 ha block of natural forésts more valu¢han the same area in
several patches garated by roads and other developmen&agmentation at the landscape level of
MLPPis induced by the ongoing activities of recreational and industrial ses trails, gaswells and
gaslines, cottages and campsites) of park land as well as natural disturbances such asAuldfiesult

of fragmentation, habitat loss has large, consistently negative effects on biodiversity of birds, mammals
and plants. Merefore, without limiting development of resource use activities within the park boundary,
the diversity of species, ecosystems and landscape will be threatened and dimirfishgahentation due

to the expansion of access ways also provide opportunitiethe 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
develgoment must baveighedagainst the cost to natural capitéfigure 2.1)This cost ultimately reduces

the valuesof the natural setting, the attractive scenergndthe biodiversity thatattract people to the
parkasthe first place.
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== Development

== Natural Capital

TIME

Figure2.1 The tradeoff between development and natural capit@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, humerous campgrounds anthge subdivisions, as well as a variety of
other resources uses. Therefote emphasis in the future should be on limiting further development
and minimizing the ecological footprint of any new developments.

2.2.2Core Area Vegetation Management

The development that already exists in MLPP plays an important rateommodatingisitors.However,
management of the vegetation in core area facilitegsates issues of its owiThe immediate issue is
detection and treatment of risk trees which cowdddanger park users. The loteym issue is the need
to renew the forest in core areabecause the aging forest will create more risk tréeg will eventually
fall down Other issues in the core area relate to physical damage, especially along tbéngsowhich
are the focus of much visitor activity.

2.2.3Park Expansion, Reesignation,Vegetation Management, an€Conservation

MLPPwas originally designed around the high recreational potential of the chain of lakes along the
Waterhen River system. €mesulting narrow eastvest 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 tandh 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.lronically,incorporating recently logged lands into the park would allow -®akancing of the
ageclass distribution of the park forest without undertaking further logging. Recent logging systems are
designed to minimize ecologicdégradation and recent cutblockaitside of the park should show little

in the way of erosion or soil degradation (i.e. compaction and rutting).

2.2.4Assessing the Ecosystem Effects of Resource Extraction Activities

Overall, resource extraction has a limited impact on MLPP. Commemdigrtharvesting has beebsent
for many years. Apart from a few gravel quarries there is no mining. However, MLPP is one of the few
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provincial parks with oil/gas development, witmatwork of wells and pipelineshich contribute to the
overall fragmentaibn of the park (see SectidB5.1). However, their impact is limited to the current
footprint, as policies now in place will prevent future surface disturbance fomgdls. Hunting and
trapping aretraditional activitieswhich are regulated for sustaibdity and do not have major negative
impacts. However, the practice of baiting by commercial hunting outfitters is contentidisspractice
contributesto ATV traffiovhich keepsnany kilometers ofrail open that would otherwise be closed or

not existat all, ATV traffispreads exotic planfgnd the grain baits used for deer may contain seeds of
exotics. The other contentiousxtractiveissue is cattle grazingvhich has major effects oregetation
structure,brings exoti@lants into the park, andsiunattractive 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

2.3.1Interpretation of Natural \égetation and Landscape§pecies At Riskland Management
Actions

Ecosystembased management plaing provides a number of themes that can be communicated to the
public in interpretive programmingncluding:

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

1 The role of ecosystem diversity (including adgss diversity) in providing habitats for a range of
animals (e.gdifferences irbird communitiesamongecosite types).

9 The natural role of fire in forests of the park; successional stages following fire; and treatments
such as prescribed burninigat can be usedbo return fire to the landscape.

1 Climate change and its expected effects on park ecosystems.

9 Grassland remnantgheir links to the prairie grasslands of southern Saskatchewan, and their
potentially importantrole in theresponseof the park to climate change.

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

1 The threatof fragmentation effects of roads on animal habitat use; role of road and trails in

distributing exotic specie®ffects of fragmentation on species at risk
2.3.2 Park€cosystem Database: The Management and Use of Natural Resource Data

Ecosysterbasedmanagement 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 thetiglegetarmation

System Saskatchewan (VegISS), a ragéncy 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 retfuture. 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 MLPPIn addition to VegISS, the resource inforinatcollectedfor the ecosysterrbased 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.

o® [! b5{/!t9 !®I59 9¢ Ihy¥ D,
3.1 Regional Landscape and Administrative Context

Meadow Lake Provincial Park (MLPP) is located at the boundary between thBok&idl Upland
Ecoregion (the main area of commercial forest in Saskatchewan) and the Boreal Transition Ecoregion (the

11
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southern fringein which agriculture has encroached on the boreal forest) (Padbury and Acton 1994)
(Figure3.1). According to Wilson and Martin (1998), MLPP is important in representing the Boreal
Transition in the provincial park system, but is less so fomMiteBoreal Uplandwhich is also represented

by Duck Mountain, Narrow HiJl€larenceSteepbankand Candle Lake Provincial Parks.

—

Selwyn Lake Upland

] mLPP boundary

~——— Other roads
——— Highways
Water bodies

Saskatchewan ecoregions

I:J Selwyn Lake Upland l—] Boreal Transition
[ Tazin Lake Upland [ ]

- Athabasca Plain I:] Moist Mixed Grassland
[ churchill River Upland | | Mixed Grassiand
- Mid-Boreal Uplands |:| Cypress Upland
- Mid-Boreal Lowland I:I Interlake Plain

| Aspen Parkland

b

Mixed Grassland
[ty
— ~
o

|
-

s _ .

Figure3.1 Location of MLPP (park boundary in red) in relation to the Ecoregions of Saskatchewan.

This transitional location is reflected in tlkfferent types of land administration surrounding MLPP
(Figure3.2). Immediately north of the Park is a belt of Provincial Foaggiroximately 30 km wideshich
ismanaged for commercial forestognder the Mistik Fored¥lanagement Agreement. North of that is the
remote terrain of theColdLake Air Weapons Rangmmediately south of the Park is the agricultural zone

in the Meadow Lake Pierceland areawhich is mostly eitheprivately owned farndnd oragricultural
crown land.The closest settlements are in this agricultural zone, the main one being Meadow Lake
(population 4771 in 2006pnly 41 km from the park gatdhere are two Indian reserves bordering the
Park,Big Island Lake Cree Natimrthe west and Waterhen Lake&rst Nationin the east. Thereforghe

Park is at the interface of major changes in land use.

12
Project No. 72248



EBM Plan for Meadow Lake Prov. Park

2019

Legend

Indian Reserves

j Provincial forest
- National park

|| Provincial parks
\_[ Agricultural land

Other conservation land

- Air Weapons Range
|| Recreation sites

o
¢
A
o
%
‘ A
Lo A
J,Mf."\z 7
=
.

Figure3.2 Land administration in the region of MLPP.

To more closely examine the surroundings of the parlouffer of2 km was plotted around the park
boundary. Land uses within this strip were mapped@centremote sensing imagery (Figuded). This
shows the close proximity aflearedlandto the south boundary of the parldlong the east and north
sides of the park, tere it borders on provincial forest, this masalshows theareaof recent timber
harvesting. Contrasting land uses are literally right up against the park boundary $R&giire

Project No. 72248
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Figure3.3 Land useén the area within 1.6 km of the boundary of MLPP.
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Figure3.4 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 potefitiae manyattractive lakes
along the Waterhen River systerand the largely natural forests surrounding thewlithin the context
of the provincial park system, MLPP is ond®Natural Environment &ks, which areonsidered to be
large areas represéative of high quality, natur@riented outdoor recreation opportunities (Wilsamd
Zielke 1997). It is thiourth largest provincigbark by areaand often ranks first in visitation (Wilson and
Zielke 1997). While it providdscalrecreationopportunitiesfor the nearby communitiesit is relatively
remote from larger cities, so its primary focus is destinatigre extendedstay visitation (Wilson and
Zielke 1997).

MLPP is linear in shape, about 110 km e®sst and up to 32 km nortiouth,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 rivéilsop and Martin 1998 Elevations range

from 472 to 625 metresover 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 northwardediigher 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 73Gtres.

3.2Physical Setting
3.2.1Climate

The climate of MLPP is typicdl the southern edge of the boreal forest. Temperatures are somewhat
coolerand precipitation is somewhat higher comparedhe Prairie Ecozone of southern Saskatchewan.
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The average of 1408 growing degréa&ys compares tdl612growing degreedaysat North Battleford in

the Aspen Parklandbout 200 km south of the park). Annual precipitation of 432 mm compares to 366
mm at North Battleford. The resuis a somewhat moister climate compared to the Prairiésgg (1994)
showed that the forest/gragand boundary in the Prairie Provinces is closely related to a climatic moisture
index (CMI), calculated as annual precipitation minus annual potential evapotranspiratidhvalues in

the forest are generally positive (excess of precipitation over gigbavapotranspiration) while those in

the grassland are generally negative. CMI in MLPP averddgesam, close to the zero value that Hogg
found typical of the forest/grassland boundary. By comparison, CMI at North Battlefdr2l8snm, and
values in tle driest parts of the Prairies go belod00 mm.Precipitation is concentrated in the warm
months, with 69% of the annual total occurring in the five months from Meyugh September.

Climate change is expected to have a major effect on this regiwadysis of global climate modelhprpe

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 scendo. Howeverbecause of the substantial warming, the climatic moisture index will be lower,
indicating a drier climate. The seasonal distribution of precipitation is not predicted to cimangeby

either scenario.

An ecoclimatic modelThorpe 201) 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 fromspenParkland, and143 mm separating\spenParkland fromMoist
MixedGrassland.

Application of the model to the current climate shows the position of the park close to the climatic
boundary between forest and aspen parklafidgure3.5). This seems reasonable in light of the amount

of aspen diebdc 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 (FiguBe6). The warmer scenaritor 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 tha extreme events such as severe droughts may happen more frequently (Thorpe 2011)

1 The sum of pwing degreedays is a measure of the length and warmth of the growing season, and is calculated
by summing the daily deviations above a base terapee of 5° C over the whole year.

2 Potential evapotranspiration is an estimate of the amount of evaporation that would occur if haheays an

ample supply of soil moisturand depends mostly on temperature.
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Figure3.5 Vegetation zones predicted from an ecoclimatic model, based on the climate of 18H1
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We do not knowwhich of these scenarios will be closest to realitye 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: failureof tree regeneration followinglisturbance; omortality of mature trees. The first type of
change is thought to have happened after a wildfire during the 1288 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 aspenrudiek, 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 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 stating 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 discuss&edtion 3.5.5, the existing patches of grassland,
most of which are tiny and insignificatlttoking, could serve as the source areas for expansion.

3.2.2Landforms and soils

The shape of the land and the typesaditerials available for soil formation adetermined bylandform.
Landforms express the wahe land was deposited during and aftdve most recent melting of the
continental glaciers, about 12,000 years ago (Christiansen et al..X8&Bgralized landforrmia MLPRare
shown in Figur@.7.
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Figure3.7 Generalized landforms of MLPP.
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About 50%of the land area ilMLPPconsists of morainal landformshummocky deposits of glacial till
whichslumped dowrdirectly from the melting ice. Glacial till consists of a mixturarsfortedmaterials:
sand, silt, and clayalong with scattered rocksTheresulting soils are loamtextured. Most of the
morainal landforms in MLPP are irregularly roljimgt theyalso include the Mostoos Escarpment, a strong
southfacing slopavhich risesorthward fromthe Park The thickness of these glacial deposit®vethe
underlying Cretaceous bedrock ranges fri@ss than 60netres to as much as 120 metres in the Mostoos
Hills Christiansen et al. 1975

About 21%of the land areaonsists of glaciofluviéddndforms which were deposited by streamsglacial
meltwater roughly where the Waterhen River is now. These depdsits gravelly or sandyplains
bordering the present course of thiver. In flowingwvater, the largerparticles settle out, and the resulting
deposits arecoarsetextured. Some of the lakes ithe Kimball to Matheson areaere formed by burial

of remnant bbcks of icein these glaciofluvial deposits, followed by melting to form kettle lakes
(Christiansen et al. 1975

About 16%0of MLPRconsists of glaciolacustrire fluviatlacustrinesands which were depositedvhere
the meltwater streans flowed into a large lakeformed by accumulation of meltwater in the areauth
and east ofMLPP Waterhen and Meadow Lakes are modern remnants of this glacial Vekere the
meltwater streams flowed into this lake, they formelgltas of sandy material. Some of thesendga
deposits were shaped by the wind into duri&hristiansen et al. 1975These landforms are mostly in the
area from Flotten Lake to Waterhen Lake.

About 9%of MLPRconsists obrganic landformswhichformed over the 12,000 years since deglaciation
in poorly drained depressions and flathh these permanently wet areas, lack of oxygen limits the
decomposition of plant materiago it graduallyaccumulates to form peafThe largest area of peatland is
found along theflat lower reaches of the Waterhenir and Otter Creek as they approach Waterhen
Lake. Smaller areas of peatland occur in poorly drained depressions throlgh&

About 4%of MLPP isnappedaseroded valley slopesnostly in four deep valleyshich have been cut
into the morainal landfoms of the Mbstoos Escarpment at the northeast end ILPP About1%is
mapped as alluvial deposits formeatbng streamsincedeglaciation

Soils are formed by the interaction of these materials with the vegetation that has grown on them over
the millenna 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 growthn this moistenvironment, the dominant seforming process is
downward movement of clay and other particla&ell-drained gray Luvisolic sodse dominant in the

park (Figure 3.8 & 3.9).
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Figure3.8 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, coatsgtured A horizon from which materibls been leached, and a
finer-textured Bhorizon in which clays have been deposiigdgure3.10). Soil maps shovoon River
associatioras the dominant Luvisolic soil on the loatextured morainal landforms of MLPP (SIP 1979).
Part of the morainal area is also mappexBittern Lake soilayhich areLuvisolic soilsith athin layer of
sand overlying the loamy glacial fille., brunisolic grey Luvisals)

In coarsetextured deposits there is not enough clay for the complete formation of Luvisolicvgithis

their clayenriched B horizondn the Brunisolic soils mapped in these areas, there is only a modest colour
difference separating the paler A and darker B horizgigure3.11). Brunisolic soils on the gladilivial

gravels and sands are mapped as Kewanoke soils (SIP 1979). Brumikel$lwviallacustrine sands are

mapped as Pine soils (SIP 1979). There are also minor amounts of Luvisolic soils (Bodmin, Sylvania, and
Flottenassociationsmapped on deposits of intermediate texture (coarse to moderately coarse).

Soils in peatlands arpredominantly 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 rdgSpeé 1979)

Figure3.10 Luvisolic soil formed in loamy glacial till.
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Figure3.9 Brunisolic soil formed in sandy material.

3.2.3 Hydrology

Lakesare a dominant feature and make up a significant area of MLPP. About a quarter of the park is water
surfae, 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
eastcentral Alberta and in the Boreal PlaimgleBoreal Shield of wesentral 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 idatine
watershed is neaBanday 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 naturaligturbance 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 stargbstroying fires creates the mosaic of ewaged 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-bfownd

seed, and resprouting from wierground plant parts (Rowe 1983) (Fig@r&0). 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 (Armstron@)1L9%he natural fire cyclén 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 @ substantially longer lag periods between successive fires.

3 The fire cycle or fire rotation is defed as the number of years required for an entire area to burn over once.
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Figure3.10 Regeneration of Jack pine 9 years after the 2009 Park(Beand regeneration of Jack
pine two months after 2018 Tuff Firéb).

In the region of MLPP, ore NBES FANBE A& R20dzYSYyidSR Ay KA&AG2NROL
thought to have consumed 2.8 million ha of western Saskatchewan and eastern Alberta, including the
town of Lac la Bichevvw.canadiangeographic.ca/magazine/ja03/indepth/timeline Jashccording to a

Gl Aad2NE 27T wavBrheRddwilakd.ca/20886/higtory.php, this fire ended the furrade era

in the Meadow Lake area and opened it up for homesteads and agriculture. Parks staff interviewed three
longtime residents who were familiar with the area at least back to the 1940s and 1950s (Cam Lockerbie,
field notes, 1994). According to Alb&harp, 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. HoweverJohn Hourie, a former park maintenance man, sketched the fire asdargely 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 locdiistory 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 ) and finding that the
entire country had been burned over. Edward Lepine, who began wakigspatrolman 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. Mapstdvenfires with total areas >100 ha that ogced from

1945 to 208 were provided by Wildfire Management Branahd ParkDivision(Figure3.11). Most of
these fires were partly outside MLP&xcept for Tuff Fire in May 2018 that consumed 6232 ha of forest
within MLPP Areas within the park are shown in TaBlé. Howeverthese 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 (SiR¥p wasused to estimate how much forest within the
burn perimeter was actuallgonsumed and themegenerated by fire, as indicated by a y@diorigin
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corresponding (aleast to the nearest decadad the date of the fire (Tabl8.1). Wetlands and water
were exalided because no yeanf-origin was given for these areas.

ThePierceland andsladurLakefires 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 thihiurn
perimeters apparently escaped the fire as indicated by earlier-géarigin dates. The smaller Skop, Last
and Kelly fires regenerated very little forest. No ye&origin was given fathe vegetation cover aftethe
2006 Cold firelt wasmapL,JSR | & & Y S| R 2 bluttexashiyfaticin &f Serigl ghatdgraphs showed
a fairly complete tree kill which will probably give rise to a newegssOther fires including Park (2009),
Wilson (2011) and Tuff (2018) fires pafsited the SFVI mapping in@0 Our field observation isummer
2018 showed that most areagithin Park and Wilson fires were regenerated with the dominangack
pine seedlings (Figure 3.10a)d jack pinealsostarted to germinateéwo months afterTuff firein May
2018(Figure 3L0b).
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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.

Area (ha)

Year | Fire name | Total fire area| Forest regenerated Forest in other | Wetland/

within MLPP by the fire age classes 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 yearof-origin on SFVI
2009 | Park 223 occurred after SFVI mapping
2011 | Wilson 1871 occurred after SFVI mapping
2018 | Tuff 6232 occurred after SFVI mapping

One fire not shown on Figui&11is the 1980 Kimball fire. Forest inventory maps show a stand of jack
pine east of Kimball Lake with yeafrorigin 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 Figjdde This stand provides a good
demonstration of vigorous podire pine regeneration, in an area which is heavily visited by the public.

Wildfires present a number of issues for ecosystesed management. Because of the important role of
wildfire in the natwal dynamics of boreal forests, maintaining the biodiversity of MLPP implies either
maintaining or emulating this disturbance rofeé Section 3.5)4More immediate issues include pfiee
planning, fire suppression practices, and pfiist treatment.

According to Saskatchewan ParRévisio a ouwntidllPark Resource Management and Recreational
l OGADPAGASE DIdZARSt Ay Saé ownnovy

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

T GCANSKBEYFGSOKYAIdzSa o0So®3d KINBSadAy3d G2 NBRdAzOS
developed areas.

1 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.

1 There is a preference for leimpact 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 atkase disturbances
should be reclaimed to their original condition after the fire is out; windrows of knocked over
trees should be reduced and broken up

9 Salvage logging is not allowed unless recommended for vegetation management purposes.
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The recommendabn for MLPPis 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 dingilcbuld be allowed to burn, in

order to achieve goals of regenerating maraturalforest. The first step would be to develop a wildfire
management plan for MLPP that would detail the conditions (g.g.weather, fuel, natural barriers,

values at risland fire risk assessmant dzy RSNJ g KAOK | aYlyl 3SR gAf RFANBE

Fuel managementusirtgCA NS A Y Nli ¢ KIFNBSadAy3a (G2 NBRdzOS FdzSf a |
in some places, such as around the Kimball Lake cottage sutnd{Wéidfire Management Branchifter

the 2009Park fire, bladed firelines were reclaimed by pulling soil and woody material from the edge of
the line and spreading it over the disturbed afg&gure 3.12 This practice is intended to protect the soll

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 bbeneficial andshould be contined. 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 firelin@glditionally, all temporary fireguards need to be
redaimed as soon as after the fire containment as some plants can regenerate quickly aftéfijras

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 falbead trees (see discussion in Section 3.5.1).

/ ; ‘« f “

Figure3.12 This bladed flreguard 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 3.1Fireguard after 2018 Tuff f&r that requires reclamation soon after fire containment as jack
pine saplings begin to regrowth.

While suppression of wildfires is nevemgplete, there may be a need supplement wildfires with other
kinds of disturbance for ecosystem management purposes. According to SaskatchewaDiFai€ &
Gt NE&ONR O SR C ndi®Ribet fRefistaanagementoptianiwhich ican be applied to

emulate natural wildfire disirbances 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 insectsral disease infestations

Managing the control and spread of invasive alien plant species
Renewal of native grasslands/forestlands

Reduction of fuel loadingreducing wildfire hazards

Restoration and maintenance of rangelands

=4 =4 =8 =8 -8 -8 -8 9
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Prescribed fires require a plan which details goals, responsibilities, procedures, and monitoring. Parks
Divisionhas conducted many prescribed fires in parks such as Greenwater, Duck Mountain, Moose
Mountain, and Douglas Provincial Parks. Many of these eeen 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 allyears ago inside the triangle of

roads north of the bridge at thBorintosh entrance. Thiburnresulted in dense aspen suckering, a typical
response fo boreal aspen stands (Figure 8)1

Figure3.14 This area of aspen forest at the road fork north of the Dorintosh entrance was treated
with a prescribed burn aboui5years ago. Note thelense 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 provincpark 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 mirpose
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 leilge 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). \Wamdaged forest in the Matheson Lake area was
salvagelogged 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 ar@agure 3.5). 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

5 ; ; 3 ; 3 Eg

Figure 3.18VNindstorm damaged in the Murray Doell campground area in July 2007
3.3.3Insectand diseasalamage

Insect damagecan also be an important disturbance in boreal forest. The forest tent caterpillar
(Malacosoma disstripis the mostvisible 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 dam affected

(Mistik Management 1995). Outbreaks occur at broatb6year intervals and persist forByears (Mistik
Management 1995). Repeated defoliation during outbreaks causes reduced growth and increased stem
mortality (Hogg and Scharz 1999). Ilve38(1l) 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) shtbatedhost 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 6080 km south of MLPP). They falithat stands were severely defoliated by forest tent caterpillar

in 19621964 and 19794.990. Their analysis showed that this defoliation was the most important factor
causing reduced growth, but that drought also had a significant influence. The outldeiak, 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 188kide:

1 jack pine budwormChoristoneura pingsvhich is the prime defoliator of jack pine; overmature
stands and low vigour stands growing on poor sites are most vulnerable.

1 spruce budwormChoristoneura fumiferaraon white spruce; balsam fir is morelnarable 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; howeyvirere is less infonation on mortality rates in the
sprucedominated stands of western Canada.

The mountain pine beetléDendroctonus ponderosadas recently killed large areas of lodgepole pine
(Pinus contortaand 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 jpoke 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). Te 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 Albdfvironment and Sustainable Resource
Development and the Canadian Forest Service on strategies to slow the spread of mountain pine beetle
Ayi2 {Fallli0OKSglyQa o02NBIFf FT2NBaildz FyR FTdzZNIKSNJ St

Important tree diseases in this region (Mistik Management 1998y de:

1 hypoxylon cankerH{ypoxylon mammatuion aspen, which has greatest effects in younger trees
and low density stands

1 white trunk rot Phellinus tremulaeon aspen; this is the primary cause of heart rot in aspen,
entering through wounds in the barkd increasing in frequency with stand age (to 100% of stems
in old stands)

9 armillaria root rot Armillariaspp.) on a variety of species; infection of aspen increases with soll

disturbance by harvesting or scarification

a variety of root, butt, and trunkotting fungi of white spruce and balsam fir

dwarf mistoletoe Arceuthobium americanu)na 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 tree mortality.

=a =

One of the issues for ecosystem management is whether and under what circumstances to control insect
and disease outbreaksAccording to Saskatchewan Parkivisiom & Gt N2 GAY OA LI f t I NJ
Management and Recreational ActivitibesdzA RSt Ay Sa€é¢ o6HnnovY

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

1 There may be a requirement to protect vegetation in high use areas, where needsibite, to
stabilize soils, or to provide attractive appearance.

1 Control measures to be considered include pruning, plant removal, thinbimgjng, biological
controls or where thereare no alternative, chemical controls.

1 Keep vegetation in high use asehealthy 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 thieersity 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
0KS Y2dzydl Ay LAYS 0SSGftS 0SOlIdzaS 27F ActioShahNFeeadSy (i KA
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 prevet spread to the provincial forest.

Mistletoe damage to jack pine has, in the past, been addressed by sdbgmirg. It would be possible

to more aggressively harvest infected stands, followed by prescribed burning of residual trees, to reduce
the spreal of this parasite (Mistik Management Ltd. 1998)MLPP this would be contrary to the general
policy direction of minimizing timber harvest treatmeniven thought 2018 Tuff fire striketle large

area of mistletoe infected jack pine, burn severity Wwaw to moderate resulting in fragmented and
unhealthy landscape of jack pistands Right after the fire jack pine saplings begin to regenerate.
Therefore, without the removal of host treehe diseasewill continue to damage the next forest
generationand threat the landscape integrityf harvesting of infected stands is necessary to eliminate
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the severespreadof mistletoe, consultation process wigark manager, park statfycal conmunities and
other stakeholders must be carried out.

3.3.4 Other damge

The park supports several largative herbivoresimoose, elk, whitdailed 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 significanhas tf high
animal density. No information is available on the particular effects in MLPP, buttsmgopulations are
partially controlled byhunting during regulated seasons. Beaver also have a visible effect on vegetation,
through felling of trees (mdly 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 amfahe Woodland Creafter they displaced other tribes in the late
1700s Wilsan 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 Waterheniksa @nd
Martin 1999.

The modern era of agricultural settlement began with #hdension of the railroad to Meadow Lake in

1905 Wilson and Martin 1998 However, most settlement happened in the 1938s droughistricken

farmers from southern Saskatchewan moved north to the moister climate of the forest fhividgo6 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@. dnly current evidencef homesteadings three

areas near Greig Lake totalling about 100 ha (Blood and Ami@®).! OO2 NRAYy 3 (G2 (GKS aaS
t NEGAYOALFE tFN] LYGSNILINBGAGS { iGN ghdrasdfiFeig[ldke @ R { 0
because it was close to water and the size of the aspen ireisatedgood 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 thisitor centre is a field remaining from the homestead of Wenzel McTavish,

who farmed here from the 1920s to the 1970s.

Loggim also began at this tim@Vilson and Zielke 199®arks staff interviewed loatime 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 offit@gging started north of the park in the 1920s

and 1930s, with white spruce logs floated down the Martineau River to Cold Rakerding to John
Hourie, a former park maintenance man, small farm permits for logging of aspen and pine were taken out
along he Waterhen River starting in the 1940s. In the western part of the park, selective logging of white
spruceand jack pine (for railway tiestarted in 19480. According to Edward Lepine, a former fire
patrolman, there were several sawmills on the shooé<Cold Lake, Pierce Lake, and Lac des Idles. T
concentration of logging on large white spruce and jack pine probably reduced the proportion of
softwoods in some stands. Logging ended around 188bd and Anweler 197&8nd Edward Lepine, as
recordedin/ 'Y [ 2 O1 SND A S Q)aEvidehcs 6f Rastyogging and sawrlibgiincludes old log
piles, old cabins, sawdust piles, and many of the trails now used foratemngBlood and Anweiler 197.9)

An allweather road to Meadow Lake was completed i@29n the 1940s and950s, theparkarea(then

part of the NorthernProvincial Fore$thad permits and leases faimber harvestinggrazing, haying,
fishing, trapping, and mink ranching (Wilson and Zielke 199&ls0 provided recreational opportunities

for people in theagricultural area to the southCottage 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
outfitters (Wilson and Zielke 1997).
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Meadow Lake Provincial Park was established in TBE® park began massive development in the 1960s,
usinglocally harvestedimber for the lumber in park buildings. Campgrounds were expanded during this
period. A Park MastePlan was completed in 1972. A golf course with hotel, recreation hall, restaurant
and lounge were proposed for the west side of Greig Laledid not happen. Bvelopment slowed down

in the 1970s, 1980s, and 1990s (Meadow Lake PriaviRark Interpretie Strategy).

3.5 Presentday Use and Composition of Park Vegetation
3.5.1Preent-day Resource Use Activities
3.5.1.2Recreational development

Recreational developmerdccelerated after the Provincial Park was created in 1959, to become the
dominant humardanduse Wilson and Martin 1998 Twelveparkcampground with over 00 campsites

have been develope@lable3.2, Figure3.16). There are also privately operatedsoits with campsites

and rental cabingt some lake¢Table3.2, Figure3.16). ttage 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 (Table3.2, Figure3.17). In addition to these developments inside the park, there are several
immediately outside the pariFigure3.17). At the east end of Lac des Isles, gaek boundary runs close

to the south shore of the lake, and some new housing developmeawe fbeeror are being developed

just outside the boundaryin addition to the attractions of thiake, these developments are close to the
Northern Meadove golf course west of Goodsolowever, the largest residential developments
bordering the park are the two tlian reserves: Big Island Lake Cree Nation (population 853 in 2010) and
Waterhen Lake First Nation (population 930 in 2010).

Table 32 Recreational developments in MLPP.

Cottages Rentalcabins | 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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Figure3.16 Campgrounds in MLPP (padperated and private).
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Figure3.17 Cottage subdivisions in MLPP (leased and private).
3.5.1.2 Industriadevelopment

Gas developmernncludes 14 gas wells in the western part of the park, with 6 quarters where rights have
0SSy LIJzNOKFaSR odzi y20 RSOSt2LISR 62Afazy FyR al NI
park near the Pierceland entrance, crossing the Cold River eetWwéerce 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 Ists. 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 (Figur@.
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Figure3.18 Natural gas development in the area between Pierce Lake (to the west) laaxldes Isles
(to the east).

I O02NRAY3I (2 GKS Gt NPEGAYOALf tFN] wSaz2dmNOS alyl 3$

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

f 'ye NBljdzSada F¥2N yS¢g LRaildAiay3aa egAift 2yte o6S |0

directional drilling).

Seismic exploration must be done using low impact methods #a&sm, hanecut)

Upon abandonment, welites 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

1 Mineral exploration is not allowed in MLPP.

= =4

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
wellwas installed. Some of the pipelines follewistingroads, whicthastendedto minimize their impact,

but others areaccessed vialeared corridors through the forest. Studies by Parks staff in 1994 found good
revegetation on some wellsites and pipelioerridors, 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 weredgtid 2003

should reduce these problems, but exotic species probably persist where they were seeded in earlier days.
If so, ther managemenshould be addressed in the broader exotic species policy.

A fewgravel pitsare located in the parkAccording tdSaskatchewan ParRivisiofQa at 2f A 08 2y &l
ANI St YR 02NNRg SEUGNIOGA2YE OHAmMAOLY
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