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Abstract

The Northeast Region of the Ontario Ministry of Natural Resources 
took the initiative to complete assessments and inventory on all of 
the conservation reserves internally. These conservation reserves 
were originally created during the Lands for Life land-use exercise 
(including gap analysis) and allocated under the current Ontario’s 
Living Legacy Land Use Strategy (OLLLUS) (OMNR, 1999). Each 
of these sites was surveyed for life science, earth science and recre-
ational values. During the process of creating more protected areas 
and identifying and assessing natural heritage values, many chal-
lenges were encountered. Challenges included a large geographic 
area, simultaneous deployment of the inventory, regulation and 
planning components of the OLL program, assessments including 
pre-flight preparations and standardization of checksheets (post-
flight). Managing staff expectations at the district, regional and 
provincial levels continues to be a challenge.  This paper illustrates 
how challenges were overcome by establishing a partnership with 
OMNR-Timmins Geomatics Service Centre (TGSC) and Aviation 
Services, using in-house staff and by creating regional standards 
for inventory methods and checksheet products. The importance of 
establishing relationships and processes to complete the work that 
evolved from year one to the present was essential. Current and 
future challenges are discussed.
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Introduction

The Ontario Ministry of Natural Resources (OMNR) carried out an extensive 
public planning process between 1997 and 1999 to protect areas for natural 
and cultural heritage values. The Parks and Protected Areas (PAPA) compo-
nent focused on specific sites that contribute to the best representation of bio-
logical or geological features or landscapes that require protection based on 
uniqueness, rarity, sensitivity or other special natural heritage values placed 
on them by society, while minimizing impacts on other land uses. The total 
PAPA allocation is the Ontario’s Living Legacy Land Use Strategy (OLLLUS) 
(OMNR, 1999).  

Inventories for life science, earth science and recreational values were con-
ducted by regional and district OMNR staff for 143 conservation reserves and 
selected provincial parks. The surveys were conducted to confirm landscape 
and vegetation types identified through GIS-based gap analysis, and to collect 
and compile information for future management planning (OMNR, 2003a; 
2003b).

From the time that OLLLUS was created, the Northeast Region has met many 
challenges and issues concerning the inventory component of OLL implemen-
tation. Challenges include:

• a large geographic area; 
• simultaneous deployment of the inventory, regulation and planning 

components of the OLL program;
• assessment including pre-flight preparations; and,
• standardization of checksheets (post-flight).

Managing staff expectations at the district, region and provincial levels con-
tinues to be a challenge.  

The objective of this paper is to discuss the evolution of the inventory program 
from the first year (2000/2001) to the present by discussing each of the chal-
lenges and how they were resolved. Future challenges regarding conservation 
reserves and other protected areas are also discussed.



Parks Research Forum of Ontario 177

Ontario’s Living Legacy Inventory Program

Large Geographic Area

The OMNR Northeast Region is 440 774 km2 in size and comprises approxi-
mately half of the total provincial area (Figure 1). The Northeast Region is 
responsible for 143 conservation reserves (48% of the provincial total) or 43% 
of the total provincial area allocated. Conservation reserves (CRs) range from 
82 to 153 844 ha and are widely distributed (Figure 1). Each site is complex in 
values, topography, degree of isolation, and boundary configurations.

Our approach to managing the inventory workload and enhancing integration 
among government levels resulted in building internal staff capacity versus 
through independent contractors. OMNR contract staff were used for both CR 

Figure 1. Parks and protected areas of northeastern Ontario.



178 2004 PRFO Proceedings

Monitoring, Assessment and Planning

assessments and checksheet production with the help of district staff, Timmins 
Geographic Service Centre (TGSC) and OMNR Aviation Services. The com-
mitment to hire OMNR staff resulted in:

• the building of capacity at the district level to help districts become 
familiar with the inventory program and to have staff involvement in 
field exercises;

• the involvement of district staff in the planning and management of the 
PAPA program including natural heritage protection which is not well 
understood by district staff;

• the promotion and facilitation of staff interest and knowledge concerning 
natural heritage values that require protection since the OLLLUS was a 
provincial strategy with little input from district staff; and,

• the enabling of district staff to champion the protection of CRs since 
districts are responsible for CR management according to the Public 
Lands Act.

Simultaneous Deployment of Inventory, Regulation 
and Planning

Inventory, regulation and planning were implemented simultaneously since 
the first year (2000/2001) under the OLLLUS. Inventory and regulation of 
CRs were expected to be at their highest level in the second year of the pro-
gram with planning expected to peak in the fourth year (Table 1).

Table 1. Summary of implementation strategy (OMNR, 2001).

Year Regulation Inventory Planning

1 (2000/2001) 31 30 15

2 (2001/2002) 65 75 20

3 (2002/2003) 46 37 43

4 (2003/2004) 0 0 64

Total 142 142 142



Parks Research Forum of Ontario 179

Ontario’s Living Legacy Inventory Program

As with any new program, issues began to arise. Many CRs containing forest 
reserves (e.g., mining tenure) still have boundary issues and are not regulated 
to this date, inevitably delaying inventory and planning. In the first year, 15 
checksheets of earth, life and recreation inventory had to be completed before 
‘Statement of Conservation Interests’ (SCI) or ‘Resource Management Plans’ 
(RMP) could be written. Delays occurred when the site inventory (aerial or 
field) was not completed until the end of September. To address these chal-
lenges, inventory targets were reduced for the second year but shortfalls in 
targets still occurred. Checksheet completions were falling behind planning 
needs. In order for planning to meet their targets, SCIs were being written 
without completed checksheets and in some cases unregulated boundaries. In 
December 2002, a modified implementation strategy was written to meet new 
inventory targets while meeting local planning needs and provincial standards 
(OMNR, 2002). This modified strategy resulted in increased communication 
between the Northeast Region and Ontario Parks main office, established a 
new template that displayed pre-inventory data and new checksheet formats, 
integrated earth and life science products, and provided draft summaries for 
planning if no checksheets were completed.

Assessment Challenges Including Pre-flight 
Preparations

Pre-flight preparation issues included rough flight maps, difficulties with co-
ordinating schedules and staff, and data layers (linked to checksheets). The 
original flight maps consisted of photocopied National Topographic Series 
(NTS) maps with hand-coloured Forest Resources Inventory (FRI) (Figure 2), 
as GIS capabilities within the Northeast Region-Planning Unit were almost 
non-existent. These maps were messy for both the staff doing the assessments 
and for the pilot to use for navigation. Partnership with TGSC resulted in maps 
that were more user friendly. The new life inventory flight maps were origi-
nally designed by the TGSC staff and then the procedure was passed on to the 
district level. Clipped, geo-referenced digital images of NTS maps were used 
as the background cover and overlaid with FRI and other values obtained from 
the provincial Natural Resources Value Information System (NRVIS) layer 
(Figure 3). Obtaining updated FRI from the districts was often difficult and 
so the TGSC was required to compile FRI from the provincial archives which 
were incomplete, archaic, and not standardized or map-joined. The procedure 
took days to complete and correct the FRI for each district.
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Figure 2. Inventory map from the first year. 
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Earth inventory maps also had NTS maps as the background and were digi-
tally overlaid with the Northern Ontario Engineering Geology Terrain Study 
(NOEGTS) maps. NOEGTS proved to be a worthy reference during the flight 
assessments and post-flight interpretation. It also provided opportunity to do 
some ground-truthing of the NOEGTS data.

Co-ordinating flight schedules and staff, dealing with significant staff turnover, 
and prioritizing communication and safety were also a major issue. Schedules 
had to be co-ordinated with availability of district staff, radio operators and 
helicopters. With that, inventories were usually conducted in the end of August 
to mid-October when the fire season and field operations by the district usually 
dwindles. Schedules and maps were provided to the pilots, the information 
and client services officer, district radio operator and designated regional staff 
member(s) so that at any one time the inventory field team could be located. 
The Provincial Co-ordination Centre was also contacted on a daily basis dur-
ing the field season to verify helicopter availability and schedules. Before any 
inventory could be done, a training flight was arranged to ensure that the pilots 
were familiar with our mandate and for life science staff training in value as-
sessment, record keeping and field safety.

In many cases, a whole CR could not be investigated due to budget and time 
constraints. Only a standard aerial reconnaissance inventory for life, earth and 
recreational values was conducted without a complete species list. Time per-
mitting, the assessment team landed in CRs to obtain some ground-truth of 
earth and life science features. Assessments were concentrated on confirming 
values from the OLLLUS and determining the current state of resources such 
as condition, sensitivity and special features including wetland communities 
and old growth. All of this could not happen without establishing a team ap-
proach to ensure preparations are made ahead of time – knowing what is ex-
pected and important, providing options in the field as required, and following 
procedures from the time of safety check at the helicopter until landing time 
at the end of the day.
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Checksheet Production (Post-flight)

Earth Science

Few sites inventoried annually were designated for earth science protection.  
During the early stages of the inventory program, the OLL geologist was to 
provide geological descriptions for all of the CRs; detailed, large-scale, surfi-
cial geological mapping for only the designated earth science sites; and geo-
logical interpretation as required by OMNR staff.

It was considered unnecessary to prepare detailed surficial geological mapping 
for all life science sites. For life science checksheet production it was decided 
to utilize published, provincial-scale, surficial geological mapping since these 
maps, despite the small scale, were considered sufficiently detailed for the pur-
pose of conducting landform-vegetation analyses. In addition, provincial-scale 
map series provided a standardized map legend, which was both immediately 
available and applicable within all parts of the province.

After the initial year of the inventory program, an unintended but important 
result was the identification of significant discrepancies between provincial-
scale, surficial geological mapping and the actual surficial geology of many of 
the CRs. Provincial-scale, surficial geological map units are generally defined 
on the basis of the dominance of a particular geological material (e.g., till de-
posits), despite the presence of subordinate areas of other geological materials 
(e.g., exposed bedrock or peatland). Given the coarse scale of the mapping 
(e.g., 1:1,000,000), it is simply impractical, or impossible, to depict minor 
areas of other geological materials. In addition, many of the CRs within the 
Northeast Region are small. The discrepancy between published, provincial-
scale mapping and earth science inventory of a small CR could be extremely 
large. In such cases, an area of exposed bedrock (or peatland), too small to be 
depicted on a provincial-scale map, could dominate the surficial geology of 
the entire CR.

During the second year of the inventory program, it was decided to prepare 
detailed, large-scale surficial geological mapping for all of the CRs. This deci-
sion substantially increased the workload, which, in turn, complicated sched-
uling immensely for meeting both inventory and planning targets as now a 
large amount of time was expended on conducting aerial photo interpretation 
and producing surficial geological maps. As a result, the preparation of earth 
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science checksheets, and the meeting of earth science targets, was delayed. As 
well, the planning process, which required up-to-date earth science and life 
science information, was also delayed.

The challenge was to provide enough information on a semi-regular basis so 
that each stakeholder could at least move toward the completion of their par-
ticular targets. In order to meet this challenge, it became necessary for the OLL 
geologist to spend some time conducting ‘quick aerial photo interpretations’ 
by doing a brief stereoscopic scan of the aerial photography, providing a tally 
of the surficial geological units within a CR, as well as providing general infor-
mation on the occurrence and distribution of the units. This quick interpretation 
was incorporated into an ‘earth science planning summary’, a short paragraph 
which both identified the surficial geological units and briefly described their 
significance and sensitivity. In addition to these planning summaries, formal 
earth science information products were also being produced.  

Life Science

In the year a site is flown, many districts require background information on 
a CR to complete the SCI planning, particularly in the earth and life science 
components. The Region developed a five-step format for life science check-
sheets based on information available (Thompson et al., 2003). ‘Step one’ 
was formally considered a planning summary checksheet and contained basic 
information on the CR. It contained no landform-vegetation analysis at the 
local level as earth science interpretation was not available for the life sci-
ence checksheet. It could be signed off by the regional director as meeting the 
minimum standard for checksheet accountability. A ‘step four’ checksheet is 
the most advanced in that it contains landform-vegetation analysis based on 
digitized landscape interpretation from the OLL geologist. ‘Step one’ to ‘step 
three’ checksheets could be upgraded to a ‘step four’ with complete represen-
tation added into a new appendix. ‘Step five’ would take ‘step four’ checksheet 
information and determine the site’s significance within a newly run provincial 
gap analysis which is currently pending.

From the onset of OLL inventory, lack of GIS expertise and technology within 
the planning unit of the OMNR Northeast Region made it difficult to pro-
duce checksheets to the standard required for SCI planning. During the early 
stages of OLL implementation, life science and earth science checksheets were 
written with little interaction between the two authors resulting in an incom-
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plete representation of the landform-vegetation information. Representation 
was determined using photocopies of maps of forest communities overlap-
ping provincial geology coverage (not verified by the OLL geologist) and 
doing a manual count of landform-vegetation combinations. As well, these 
forest communities were subjectively grouped without any set guidelines by 
the checksheet author. With the help of the TGSC and co-operation from the 
OLL geologist(s) and district staff, new standards were produced to determine 
representation. The life science inventory was conducted at the forest com-
munity level based on the best FRI available. The forests within the Northeast 
Region were divided into the three major forest divisions: ‘true boreal forest’, 
‘true Great Lakes-St. Lawrence (GLSL) forest’ and a ‘transition forest zone’. 
Those forest communities within the ‘transition forest zone’ were declared 
‘boreal forest’ or ‘GLSL forest’ depending on tree species assemblages. Forest 
communities were grouped into hardwood and softwood components based on 
definitions by Taylor et al. (2000). For example, a stand dominated by conifer-
ous tree species with less than 30% cover of hardwood in the main canopy was 
defined as coniferous mixedwood and vice versa for hardwood mixedwood. 
Each forest community has to be manually defined and this was quite time-
consuming for very large sites, but is standardized and not subjective. FRI data 
was also grouped ecologically into Standard Forest Units (SFU) for the boreal 
forest and Habitat Units (HU) for the GLSL forest. Boreal forests were further 
grouped into development stages (immature, mature, old growth) based on 
Bridge et al. (2000) definitions. No definitions could be found for the GLSL 
except for old growth definitions from Uhlig et al. (2001). ArcView Avenue 
scripts created by the TSGC based on parameters from Northeast Science and 
Information team of the OMNR were run through the FRI to calculate the 
SFU/HU. These units are a common language among the forest industry and 
the different specialty teams in the province.

Gap analysis was originally done using the Ontario Forest Research Institute 
(OFRI) surficial geology layer and the provincial land cover for vegetation 
derived from LANDSAT 28 imagery. In 2003, Ontario Parks provided the Re-
gion with a new gap analysis using instead the Ontario Geological Survey’s 
(OGS) Quaternary Geology of Ontario coverage at a scale of 1:1,000,000. 
The original gap analysis provided data for candidate areas whereas Ontario 
Parks used the regulated or the most current boundaries. This new gap anal-
ysis would be used to verify the landform-vegetation combinations present 
within the site, gathered from the writing team based on SFU/HU and aerial 
photograph interpretation of earth science features. Upon further examination, 
several discrepancies were noted. First, it became apparent there was a ‘shift’ 
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in the Quaternary geology layer that made it impossible to use the new gap 
analysis. Further investigation into the reason for the shift is required. Second, 
the satellite imagery used in the land cover provides only information on gen-
eral species classification (e.g., dense conifer forest, mixed deciduous forest, 
etc.), but lacks sufficient detail in terms of species composition and age class 
at the local level.

Recreation

The objective of the recreation resource inventory is to identify the unique 
mix of recreational features, activities, access and recreational factors (feature 
scarcity, uniqueness, attractiveness, geographic significance and sensitivity).  
It must identify the most significant landforms and features which are or may 
be used for recreation, identify existing activities, identify uses in contraven-
tion of existing park/CR policy, etc. (OMNR, 2002).

Several issues arose during the recreational component of OLL. In the early 
years, the region was responsible for preparing the recreational checksheets 
until it was decided the districts should assume responsibility. Because of lack 
of accountability with district staff, incomplete checksheets were often sent 
to the region, or information was lost with the high staff turnover within both 
levels. Another problem was that standards and guidelines for checksheets 
changed from year-to-year.

As a result, in the third year, Ontario Parks developed guidelines for map-
ping templates and checksheets that had to be adhered to by all writing staff 
(OMNR, 2002). The information collected is essential to properly plan and 
manage the protected areas and to ensure that gaps in information are mini-
mized.  

Future Challenges

As OLL implementation approaches March 2005, we are still faced with chal-
lenges and a need for a vision for the CRs within the PAPA framework.  The 
removal of forest reserves from CRs is still on-going, all information from the 
initiation of this program needs to be archived, and all information needs to be 
managed and accessible.  
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Some of the most diverse and pristine CRs and provincial parks should be 
identified to establish a baseline system of protected areas for a long-term 
monitoring program. To function as a baseline system, it would be necessary 
to subject identified CRs to intensive ground surveys of the surficial geology, 
soil development, and vegetation. The information gathered from the ground 
surveys would be used to produce detailed and highly accurate maps showing 
the landform-soil-vegetation units within each CR and to try and capture the 
present ecodiversity within these protected areas. Only the vegetation compo-
nent would need to be re-surveyed, perhaps every ten to 20 years, to determine 
shifts in community assemblages. Next, it would be necessary to instrument 
the identified CR to undertake long-term monitoring programs of selected pa-
rameters (precipitation, temperature, water levels, etc.) both characteristic of 
regional climate and sensitive to regional climate change. The up-front costs 
associated with the intensive ground surveys and the instrumentation of each 
selected CR might be a challenge, but the costs associated with the long-term 
monitoring programs should be very reasonable. It is anticipated that the use of 
electronic data loggers will prove to be practical and economical. The baseline 
information generated by such a program would be invaluable, especially 100 
or 150 years in the future. More intensive monitoring could be targeted on a 
small suite of sites that are most diverse and pristine. Long-term monitoring 
could include a variety of funding and partnerships, both within the OMNR as 
well as with other governments and non-governmental organizations. Perhaps 
the greatest challenge will be to foster the political environment within which 
long-term monitoring programs are accepted and funded.
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