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1.0 INTRODUCTION 1 
 2 
As partial fulfillment of attaining Forest Stewardship Council (FSC) Certification for the 3 
Hearst Forest it is a requirement to complete a Pre-industrial Condition (PIC) Report for 4 
the Forest. The purpose of this report is to carry out research and analyse historical 5 
information as it relates to the description of the condition of the Hearst Forest in 6 
Northeastern Ontario prior to industrial forestry operations in the area.  This report is 7 
being produced to respond to FSC National Boreal Standard Criterion 6.1 and more 8 
specifically indicator 6.1.5 (Pre-industrial forest condition) and related indicators, such as 9 
the need to address old growth targets and the management of uncommon tree species 10 
occurring on the forest. 11 
 12 
The elements of Indicator 6.1.5 are: 13 

• A description of major disturbance factors, including discussion of their 14 
distribution  and frequency; assessment of the size and extent of residual patches 15 
within fire boundaries and description of stand structure types and natural 16 
landscape patterns (e.g. patch sizes of disturbances as well as forest stands) 17 
associated with various types of disturbance;  18 

• Estimated mean distribution and/or composition of tree species, forest cover types 19 
and/or forest units as appropriate 20 

• Estimated mean and ranges of stand-replacing disturbance intervals by landscape 21 
unit and/or forest zone; and where applicable, by forest unit, forest ecosystem or 22 
forest cover type 23 

• A calculation of average fire return interval determined through fire history 24 
mapping and assessment of time since disturbance including on the ground 25 
verification; and   26 

• Estimated typical age class distribution, including full characterization of the age 27 
range of old forests, by: 28 

• Landscape units and/or forest zones 29 
• Forest cover types or forest units, and 30 
• Forest ecosystems or generalized landforms    31 

 32 
This report will examine the major forces of forest change over time, the pattern and 33 
dispersion of forest fire events over time, the age class distribution and occurrence of old 34 
growth forest as well as the species distribution across the forest and compare the state of 35 
the historic forest from the best information we have, and the forest we have today. 36 
 37 
2.0 SOURCES OF INFORMATION  38 
 39 
It is recognized that any investigation into the past composition of the forest is a snapshot 40 
in time relying on the current forest condition as a baseline.  However, it is felt that 41 
examining the current as well as the historic condition will allow us to examine the trends 42 
of forest change over time. 43 
 44 
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In an effort to compare the state of the forest at different times we also refer to: 1 
 2 

• the Presettlement forest composition of the Hearst Forest (OMNR, 2004) which 3 
examined notes gathered during the Ontario Land Survey (OLS); 4 

•  the earliest inventory maps and ledgers available for the management units that 5 
were amalgamated to form the Hearst Forest;  6 

• Ontario’s Forest Fire Inventory: An Interactive Digital Atlas (OMNR, 1998) 7 
• Historical Imagery of areas disturbed by fire in the past; 8 
• Past Forest Management Plans produced for the former Management Units that 9 

make up today’s Hearst Forest; 10 
• Forest Fire records held by the Hearst District office; 11 
• Anecdotal information gathered through interviews; 12 
• Pre-industrial Condition Report for the Gorden Cosens and Romeo Malette  13 

Forests (Arnup, 2007); 14 
• the most current inventory done for the Hearst Forest, and  15 
• the study of the historic forest condition that was carried out for the 1997 Forest 16 

Management Plan and included as Section 5.0 of that plan. 17 
 18 
In 1992 a new digital inventory was produced for the Hearst Forest.  The inventory was 19 
produced following interpretation of 1986 aerial photography.  By 2011 there will be a  20 
new Enhanced Forest Resource Inventory (eFRI) produced for the Hearst Forest which is 21 
expected to be of a higher quality than the current inventory for many reasons.  There are 22 
over four times as many calibration plots than were done for the 1992 inventory, as well 23 
as soils information and ecosite classification that will then be available. 24 
 25 
 26 
3.0 BACKGROUND INFORMATION 27 
 28 
3.1 Forest Administration 29 
 30 
The Hearst Forest encompasses over 12,000 square kilometers, approximately centered 31 
on the town of Hearst, Ontario.  Hearst Forest Management Inc. (HFMI), the Sustainable 32 
Forest Licence holder, of Hearst, Ontario manages the Forest.  The Crown’s 33 
responsibility for the Hearst Forest is administered through the MNR Hearst District of 34 
the Northeast Region.  The Forest falls entirely within the Hearst District (Figure 1). 35 
 36 
The Hearst Forest is made up of 5 former crown management units;  37 
  The Hearst CMU 38 
  The Oba CMU, 39 
  The Pitopiko CMU, 40 
  The Albany CMU, 41 
  The Northern CMU, and 42 
  The Opasatika CMU 43 
           44 
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The boundaries of the Hearst Forest were established on November 6, 1986 when Forest 1 
Management Agreement (FMA) 503800 was signed by the MNR and HFMI.  The FMA 2 
was declared a Sustainable Forest Licence (SFL) 550053 April 29, 2003. 3 
 4 
Within the boundaries of the Hearst Forest there are several large areas that are not 5 
managed under the authority of the SFL.  Domtar Forest Products owns 7 townships and 6 
Wagner Ontario Forest Management owns 6 full or part townships.  Also within the 7 
Forest boundary is Constance Lake First Nation (CLFN) Federal Reserve No. 92 and 8 
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 1 
Figure 1:  A Key Map of the Hearst Forest, SFL 550035.2 
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other small private land holdings.  There are also 77,547 hectares of parks and protected 1 
areas within the Forest boundary. 2 
 3 
HFMI operates under the terms of a partnership agreement between Lecours Lumber Co. 4 
Limited and Tembec Industries Inc.  HFMI was incorporated to assume responsibilities 5 
for management of the Hearst Forest under the terms of the original FMA.  The 6 
shareholders are independent firms and competitors in the marketplace; however, the 7 
business of the FMA is undertaken cooperatively. 8 
 9 
3.2 Forest Description 10 
 11 
The topography and surficial geology of the Hearst Forest is the result of several 12 
glaciations.  The majority of the area has very little topographical relief having been 13 
overridden and depressed by glacial ice and then buried beneath lacustrine deposits of 14 
glacial lake Barlow-Ojibway.  However, in the south and south west portions of the forest 15 
and along the northeast boundary, a mixture of glacial till and lacustrine deposits and pre-16 
Cambrian bedrock exposure causes topography to vary from gently rolling to very hilly. 17 
 18 
The Hearst Forest falls entirely within Hill’s Site Region 3E.  The majority of the forest 19 
is within Hills Site District 3E1 and 3E2. 20 
 21 

 22 
     Figure 2:  A Map of Ontario showing the Hearst Forest  23 

          in Hill’s Site Regions. 24 
 25 
The Forest is divided into two main regions of soil classification.  The difference between 26 
the regions is primarily the influence of glaciation: 27 
 28 
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• The north and central portions of the Forest area part of the Great Clay Belt 1 
with soils generally consisting of clays through silt clays to clay loams having 2 
been deposited as glacial-lacustrine sediments, and 3 

• The southern, southwest and northeast portions of the Forest which have soils 4 
varying from clays to loams to sands resulting from a wide range of types of 5 
glacial deposition. 6 

 7 
Interspersed throughout the regions described above are areas of organic soils and poor 8 
drainages.  The extent of these areas varies ranging from insignificant to expanses large 9 
enough to influence operational planning of forest management and could also have a 10 
significant impact on fire occurrence, spread and behaviour. 11 
 12 
Beyond the northern boundary of the forest are areas of poorly drained, deep organic 13 
soils that extend to the James Bay Lowlands.  The northern border of the Hearst Forest 14 
was set at the time at what was felt to be the northern limit of economical forest 15 
operations. 16 
 17 
The variety of soils and landform conditions has had a powerful influence over the 18 
incidence and spread of fire on the forest.  This is referred to as the fire cycle of the forest 19 
and this is a measure of how many years it would take to burn an area the same size as 20 
the forest.  There are a variety of opinions, both expert and otherwise around the 21 
appropriate fire cycle of the Hearst Forest.  At the time of the writing of the 2007-17 22 
Forest Management Plan there was extensive discussion with Northeast Regional staff 23 
that felt that due to the high amount of lowland ground that they understood made up the 24 
Hearst Forest the natural fire cycle could be as long as 300 years for some areas of the 25 
forest.  The plan author and planning team however argued that some sites on the forest 26 
could be as low as 106 years on sandy jack pine sites and as long as 140 years on poorly 27 
drained organic sites.  This is further discussed in section 8.0. 28 
 29 
The predominant tree species on the Hearst Forest is black spruce (Picea mariana 30 
Mill.B.S.P.).  Sixty-seven percent of the landbase is composed of Forest Units in which 31 
black spruce is the major component. 32 
 33 
The better drained more productive lowland transitional and upland sites, where the 34 
Spruce/Pine (SP1) and Spruce/Fir (SF1) Forest Units are found, make up 30 percent of 35 
the landbase.  These Forest Units are often site class (SC) 1 or better sites.  Black spruce 36 
on these sites may be found with white spruce (Picea glauca (Moench) Voss.), jack pine 37 
(Pinus banksiana Lamb.), balsam fir (Abies balsamea (L.) Mill.) and trembling aspen 38 
(populus tremuloides Michx.) 39 
 40 
Approximately 25 percent of the land on the forest occurs on mineral soils on upland 41 
sites associated with mixedwood stands consisting of jack pine, black spruce, white 42 
spruce, trembling aspen, balsam poplar (populus balsamifera L.) white birch (betula 43 
papyrifera Marsh.) and balsam fir. 44 
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 1 
Hardwood dominated stands (greater than 75% hardwood) that occupy upland mineral 2 
soils sites varying from moist to fresh moisture regimes make up about 5.5% of the 3 
landbase. 4 
   5 
Approximately 3% of the landbase consist of stands that are dominated by jack pine on 6 
mineral soils.  The soils present are coarse to fine loamy mineral soils and in some areas 7 
of the forest very shallow. 8 
 9 
Low ground organic sites that generally would only burn in the very dry fire seasons are 10 
made up of the SB1, SB3 and LC1 Forest Units.  These Forest Units are dominated by 11 
black spruce found in conjunction with white spruce, cedar (Thuja occidentalis L), and 12 
Larch (tamarack) (Larix laricina (Du Roi) K. Kock)   13 
 14 
3.3 History of Logging on the Hearst Forest 15 
 16 
The Town of Hearst was established in 1912 when the National Transcontinental Railway 17 
(NTR) reached this area.  Following this the Algoma Central and Hudson Bay Railway 18 
(AC&HBR), originally intended to begin in Sault Ste Marie and extend to the town of 19 
Moosonee, (which was intended at the time to be developed into a deep water port). The 20 
AC&HBR reached the NTR in 1914 (2007a). 21 
 22 
As governments up to the 1930’s viewed the pulp and paper sector and their 23 
accompanying mills as being a more desirable industry to attract to the North (2007a), 24 
large licences were granted to these large paper producers.  These mills were set up on 25 
the large rivers in the area and since Hearst was not located on a major river no large 26 
licence was made available to any of the local operators.  There was also a large amount 27 
of wood that was harvested alongside the Algoma Central Railway (ACR) that was 28 
shipped unprocessed directly to the United States for use in their pulp mills.  Until about 29 
1945 virtually all of the wood harvested in the Hearst area was destined for one or 30 
another of the large pulp and paper mills either in Canada or outside. 31 
 32 
The history of forest harvesting on the  5 Crown Management Units that now make up 33 
the Hearst Forest differs from logging that was done on some other forests in the area 34 
such as  the Gordon Cosens Forest (GCF) to the east, and the Kenogami Forest (KF) on 35 
the west side of the Hearst Forest.   36 
 37 
Where the GCF and KF were licensed to one large consumer of forest raw materials 38 
sending the wood harvested to one central mill.  Although there were large licensees such 39 
as Abitibi harvesting at the south end of the Hearst Forest along the Canadian National 40 
Railway with the wood being sent to paper mills located in Thunder Bay and elsewhere, 41 
harvesting in the vicinity of the town of Hearst was carried out for the most part by a 42 
number of small licensees who had been licensed small volumes on the forest.  In 1954 43 
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there were no fewer than 20 small licensees most operating on areas in the vicinity of the 1 
Highway 11 corridor (1954a). 2 
   3 
As a result of acquiring limited cutting rights in the 1930’s local entrepreneurs set up 4 
mills in various areas; Hamman (Carey Lake), Fontaine (Lac Ste Therese), Arthur 5 
Lecours (north of the tracks near Carey Lake) and Fred Lecours (Angelina Lake) in the 6 
areas west and north of Hearst. 7 
 8 
Between 1940 and 1950 the family operated lumber companies began and Fontaine 9 
consolidated his mills at the Passe a Fontaine and Lac Ste Therese and moved to the 10 
Calstock area.  Arthur and Fred Lecours joined forces and also moved operations to the 11 
Calstock area.  JD Levesque had an operation at Kabina (at the intersection of Highway 12 
11 and the Kabinakagami River) before establishing a second mill in at Joe Lake in 13 
Ritchie Township in 1953 (2007a).  The Gosselin family had developed a mill at 14 
Calstock and the Christianson family had developed a mill in Mattice. 15 
 16 
Following a change in the law in 1954 that made the export of unprocessed logs illegal as 17 
of January 1, 1958, meant that more wood would need to be processed locally.  18 
Following this, in 1963 pulp mills began to buy wood chips produced by the sawmills.  19 
The chips were made from what had been the waste from the lumber production i.e. 20 
slabwood.  This helped sawmilling industry became more economically stable (OMNR, 21 
1995).  22 
 23 
In 1961 Yvon and Herve Levesque opened up a plywood plant using Aspen Poplar which 24 
was not used by the lumber mills.  25 
    26 
Figure 2 shows the extent of the large cutting limits and the areas on the Hearst Forest 27 
where they were located.  Figure 3 shows the large cutting limits but also the areas where 28 
some of the smaller operators worked supplying the large pulp and paper mills as well as 29 
the new local sawmills. 30 
 31 
From anecdotal evidence harvest planning was far more informal in the past than in the 32 
current times (1990a).  For the most part harvesting patterns followed mature timber and 33 
progressed until the mature timber met smaller or younger timber, which quite likely 34 
would have represented a newer disturbance (1974a). 35 
 36 
Comprehensive forest management planning for areas making up the Hearst Forest really 37 
only began in 1986 when the Hearst Forest and Hearst Forest Management entered into 38 
the Forest Management Agreement (FMA) in 1987 (1992a). 39 
 40 
At the time there were three major conifer operators; Custom Sawmill (Levesque 41 
Lumber), Lecours Lumber and United Sawmill (now Tembec), and one major aspen 42 
poplar consumer Levesque Plywood (now Columbia Forest Products). 43 
 44 
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Prior to the signing of the FMA the forest management planning was the responsibility of 1 
the Hearst District office of the Ministry of Natural Resources who provided the local 2 
operators with annual licenses.  The insecurity of wood supply to these annual licences 3 
and a lack of control of forest management planning made long term business planning 4 
difficult (2000a). 5 
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                 Figure 3:  Map Showing Major Licensees on Historic Hearst Forest. 
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Figure 4:  Map Showing Major Licensees and Operators on Historic Hearst Forest.
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4.0 FIRE INFORMATION   1 
 2 
Much is known about the role of wildfire in shaping the landscape of the Boreal Forest 3 
(Kellsal et.al. 1977).  Prior to effective fire suppression practices beginning in the middle 4 
of the 20th century, wildfire was the major force of change in the Boreal Forest.  Beyond 5 
recent harvesting activities, its presence or absence on the forest is the main reason we 6 
have inherited the landscape that we have today. 7 
 8 
Starting in 1921, the Fire Protection Branch of the Ontario Department of Lands and 9 
Forest began to map large forest fires (greater than 260 ha) on an annual basis.  These 10 
fires were mapped by the Fire Rangers as they occurred within their individual districts.  11 
However it is likely that some fires that would have occurred in very remote areas would 12 
not have been documented as the use of aircraft to monitor fires did not begin until the 13 
late 1920’s.  Fires, greater than 260 ha that occurred between 1921 and 1995 are 14 
documented in “Ontario’s Forest Fire History: An Interactive Digital Atlas” (OMNR, 15 
1995). 16 
 17 
This atlas shows that there are a number of extremely large fires.  Following some 18 
inventory updating work that was done on the forest in preparation for the 2007-2017 19 
FMP, a fire in the order of 100,000 ha was documented, while larger fires are not out of 20 
the question. 21 
 22 
This mapping exercise does not take into account a number of fires that had an important 23 
impact on the Hearst Forest.  Evidence of a very large fire where practically every stand 24 
of trees in the area is the same age occurred in 1904 that impacted almost all of the 13 25 
townships in that make up the Northeast portion of the Hearst Forest.  Through a 26 
combination of field sampling and photo interpretation shows that another large fire 27 
occurred west of Hearst and north of Highway 11 in the vicinity of Mulloy Township that 28 
in 1910 that burnt approximately 95,000 hectares.    29 
 30 
In a further attempt to fill in the rest of the fire on the forest there is additional 31 
information from the archived Lands and Forests records for the period 1914 to 1929 to 32 
provide additional information to what is contained in the digital fire atlas. 33 
 34 
It is recognized that not all fires were started by natural causes as some fires were caused 35 
by the Railway and other were started by settlers attempting to clear land to create farms.  36 
There is also anecdotal and other evidence that First Nations people used fire to 37 
manipulate the forest cover (Li, 2000). 38 
 39 
From 1914-1917 forest fires were reported on a Province wide basis so there is no way to 40 
determine how relevant this is to the Hearst Forest see Table 1 (Arnup, 2007). 41 
 42 
 43 
 44 
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Table 1: Fires in Ontario 1914-1917 1 
Year Caused by Rail Natural and Unknown 

Causes 
Area 
(ac) 

Area 
(ha) 

1914 4,075 6,286 10,361 4,193
1915 2,885 1,219 4,104 1,661
1916 6,252 7,572 13,824 5,594
1917 Not recorded Not recorded 30,172 12,211

Total area burnt 23,659
Average per year 5,915

 2 
In 1918 fires began being reported by Districts so this information is more pertinent to 3 
the Hearst Forest as there was a Hearst District at the time, see Table 2.  There is however 4 
no distinction between the causes of the fires so it is not possible to know how many of 5 
these fires are actually “Pre-industrial” i.e. not railway or man caused fires. 6 
 7 
Table 2: Fires in the Hearst area 1918-1922 8 

Year No. Of Fires Area (ac) Area (ha) 
1918 13 3 1 
1919 14 755 306 
1920 17 2,645 1,070 
1921 12 869 352 
1922 19 163 66 
1923 13 7,746 3,135 

Total area burnt 4,930 
Average per year 822 

 9 
While the information above notes that 1923 was a year with a lower number of fires 10 
there was a much higher area of the Hearst Forest that was impacted by fire.  Evidence 11 
gained through the fire study carried out on the Hearst Forest that there was another fire 12 
that started west of the present day Hearst Forest and therefore may not have been 13 
considered part of the Hearst District.  This fire burned over 4000 hectares of the Hearst 14 
Forest. 15 
 16 
In 1924 the method of reporting forest fires switched once more (Table 3).  In 1924 fires 17 
began to be reported by Inspectorate which were much larger areas.  The areas that would 18 
be related to the Hearst Forest are the Cochrane and Oba Inspectorates. 19 
 20 
Through investigation of records found at the local Hearst District MNR office there is 21 
evidence of all fires that were actively suppressed by local District staff between 1948 22 
and 2009.  Hearst Forest Management Inc. has gone through this information and 23 
separated out only those fires deemed by the fire boss on site that were lightning caused. 24 
 25 
 26 
 27 
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 1 
Table3: Fires in Vicinity of the Hearst Forest 1924-1929 2 
Inspectorate Year No. of Fires Area (ac) Area (ha) 

Cochrane 1924 46 7,265 2,940
Cochrane 1925 12 153 62
Cochrane 1926 No data  
Cochrane 1927 108 710 287
Cochrane 1928 34 423 171
Cochrane 1929 56 12,591 5,096

Oba 1925 10 1 0
Oba 1926 No data  
Oba 1927 44 135 55
Oba 1928 104 4,368 1,768
Oba 1929 27 2,893 1,171

 3 
Table 4 represent 251 naturally caused fires occurring between 1948 and 2009 that 4 
burned a combined area of 9006 ha (22,253 acres).  The average fire size was 35.7 ha, 5 
while the median fire size was 0.2 ha.  It is recognized that the in recent times with the 6 
advent of technology, aerial surveillance, improved access on the forest and the use of 7 
helicopters there is a greater chance of lightning fires being reported and suppressed at a 8 
time when they are most likely to be affected by suppression efforts.   9 
 10 
Since all of these fires were actioned it is likely that many of these fires could have had 11 
the ability to return the Hearst Forest to a younger condition had suppression activities 12 
not been carried out.  Conversely the suppression of fire is directing the forest to an older 13 
age class structure that may be seen under a natural fire regime. 14 
 15 
 16 
 17 
 18 
 19 
 20 
 21 
 22 
 23 
 24 
 25 
 26 
 27 
 28 
 29 
 30 
 31 
 32 
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 1 
 2 
 3 
Table 4:  Fires in Hearst District 1948-2009  4 
Year No. Of Fires Area 

(ac) 
Area 
(ha) 

Year No. Of Fires Area 
(ac) 

Area 
(ha) 

1948 1 0.63 0.25 1979 No lightning fires   
1949 No records   1980 1 0.25 0.1 
1950 No lightning fires   1981 4 303 122.52 
1951 2 36.75 14.87 1982 2 0.5 0.2 
1952 No lightning fires   1983 12 16.1 6.51 
1953 No lightning fires   1984 No lightning fires   
1954 No lightning fires   1985 No lightning fires   
1955 8 273.97 110.87 1986 1 0.25 0.1 
1956 1 0.25 0.1 1987 5 2,006.75 812.1 
1957 No lightning fires   1988 2 6.43 2.6 
1958 No lightning fires   1989 7 3.46 1.4 
1959 9 33.75 13.64 1990 No lightning fires   
1960 1 10 4.05 1991 16 578.24 234 
1961 No lightning fires   1992 No lightning fires   
1962 

3 237 91.91 
1993

No lightning fires   

1963 5 84.5 34.2 1994 No lightning fires   
Year No. Of Fires Area 

(ac) 
Area 
(ha) 

Year No. Of Fires Area 
(ac) 

Area 
(ha) 

1964 1 0.25 0.1 1995 9 5,885.3 2,381.7 
1965 No lightning fires   1996 19 4,368.6 1,767.9 
1966 5 12.35 5 1997 17 181.1 73.3 
1967 No lightning fires   1998 12 91.2 36.9 
1968 No lightning fires   1999 4 53.6 21.7 
1969 2 1.25 0.5 2000 5 444.0 179.7 
1970 5 59 23.88 2001 8 6.2 2.5 
1971 3 8.5 3.43 2002 2 7.7 3.1 
1972 No lightning fires   2003 2 0.5 0.2 
1973 3 0.5 0.3 2004 1 5.4 2.2 
1974 No lightning fires   2005 39 215.0 87.0 
1975 12 853.1 345.22 2006 11 25.7 10.4 
1976 6 6,412.75 2,595.15 2007 1 0.25 0.1 
1977 2 1.75 0.71 2008 1 3.2 1.3 
1978 No lightning fires 2009 1 0.25 0.1 
 5 
 6 
    7 
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4.1 Development of Natural Disturbance Pattern Emulation Guidelines 1 
 2 
In 2002 the Province of Ontario produced its Guide for the Natural Disturbance Patten 3 
Emulation (OMNR, 2002) to be used when laying out harvest blocks on the landscape.  4 
In the process the MNR studied 42 natural, unsuppressed fires.  This examination 5 
included analysing fire size, shape, orientation on the landscape as well as measuring the 6 
residual that was left within the bounds of the fire that did not burn i.e. insular residual.  7 
The guide also looked at what was referred to as peninsular residual which is at the edge 8 
of the fire and met a size criterion that showed the area was twice as long as it was wide. 9 
 10 
With the development and distribution of the Natural Disturbance Patch Emulation Guide 11 
(NDPEG)  in 2001, planning teams were directed to leave varying amounts of insular 12 
residual patches of timber within harvest blocks depending on the species encountered in 13 
that block.  The guideline also stipulates that there must be a certain percentage of 14 
peninsular residual left within the harvest block but attached to the edge of the harvest 15 
block. 16 
 17 
Insular patches are described as unburned areas of forest that are at least .25 ha in size 18 
and no less than 3 metres in height (Table 5).  Peninsular residual is described as being an 19 
area supporting live trees no less than 3 metres in height, extending into the disturbance 20 
and is at least twice as long as it is wide. 21 
 22 
Table 5:  Residual Requirements from NDPE Guidelines (OMNR, 2002) 23 

Forest Types Insular Patches 
% area (ha) 

Peninsular Patches 
% Area (ha) 

Conifer Upland 
(Sp, Pj, Bf) 

 
2% 

 
8% 

Conifer Lowland 
(Sp, Ce, La) 

 
4% 

 
16% 

Upland Mixed 
(Sp, Pj, Bf, Po, Bw) 

 
6% 

 
24% 

Intolerant Hardwood 
(Po, Bw) 

 
7% 

 
27% 

Tolerant Hardwoods 
(Mh, Be, Oak) 

 
8% 

 
28% 

GL-SL Pines 
(Pw, Pr) 

 
2% 

 
8% 

 24 
 25 
 26 
 27 
 28 
 29 
 30 
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5.0 HEARST FOREST FIRE STUDY 1 
 2 
In preparation for the 1997 Forest Management Plan, prior to the development of the 3 
provinces NDPE Guideline, a “Study of Historical Forest Condition on the Hearst Forest” 4 
was carried out (1997a).  At the time, forest management decision making in Ontario was 5 
in transition.  Provincial policy was directing forest managers to adopt and ecosystem 6 
based approach to management of the landscape.  To prepare for planning of the 1997-7 
2017 Forest Management Plan for the Hearst Forest, the forest characteristics that result 8 
from wildfire had to be identified.  It was recognized that there should be large variations 9 
of the effects fire would have on different landscapes across the province and for this 10 
reason it was very suitable to investigate the impacts that fire had had on the Hearst 11 
Forest independent of what others may have discovered on Forests in other parts of the 12 
Province or Boreal Forest.   13 
 14 
The study had two separate aspects.  The first was to look at the entire forest and attempt 15 
to interpret; based on the forest that was in place at the time, the disturbance patterns that 16 
had created the forest we have today.  One of the deficiencies of this fire study is that due 17 
to the scale of the maps being used in the exercise and the impact of areas close to town 18 
that had been disturbed by human activity it was very difficult to identify disturbances 19 
that were smaller than 200 ha.   20 
 21 
The second intention of the study was to map through photo interpretation, and analyse a 22 
number of individual fires that had occurred on the forest.  As part of this the overall size 23 
of the fires was measured as well as the areas in the overall fire disturbance that did not 24 
burn to determine a proportion of the area of a disturbance that could be left undisturbed 25 
following the wild fire.  Photos of the undisturbed islands were examined to identify their 26 
species composition and location in order to attempt to discover why those areas had not 27 
burnt.  Of the fires that were mapped in this part of the project three fires were under 200 28 
ha and the largest fire was 23,513 hectares. 29 
 30 
This data was used in subsequent FMPs in place of the NDPE Guide as the planning team 31 
felt that the local information was better applied to the area of the Hearst Forest. 32 
 33 
5.1 Patch Size Distribution 34 
 35 
5.1.1 Historical Disturbance Patch Size and Distribution 36 
 37 
The Hearst Forest is located in the Boreal Forest in North Central Ontario.  While it is 38 
expected that there has been and will still be some level of forest disturbance due to wind 39 
throw and insect damage, this is anticipated to be minor and simply the precursor to the 40 
main force of change in the Boreal, which is periodic catastrophic forest fire.   41 
 42 
The historical disturbance patch distribution was a mapping exercise to determine how 43 
these historical disturbances could have been distributed on the landscape and the range 44 
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of sizes these natural fires occurred at on the landscape.  This was done using the current 1 
forest resources inventory.  Stand age was used and 20 year separation in age class was 2 
used to group the stands into areas of similar age class. Due to GIS limitations at the time 3 
a map was produced at a scale of 1:250,000.  The inventory was then interpreted through 4 
an exercise of ‘connecting the dots’ between forest stands of similar age class.  In the 5 
case where there had been harvesting activities in the area, areas of residual forest that 6 
had not been harvested of similar age class, including the harvested area were presumed 7 
to have had the same year of origin and therefore been part of the same initial 8 
disturbance.  It is recognized that the assumption that stands within 20 years of each other 9 
are the result of the same disturbance and that areas within a grouping of remnant stands 10 
would have been the same age as the forest that has been removed are both significant but 11 
unavoidable assumptions.  12 
 13 
Due to the scale of the map that was used (1:250,000) the smallest patch that was 14 
practical to delineate was approximately 200 ha in size.  It is recognized that this has 15 
resulted in an under representation of disturbances at the small end of the scale.  However 16 
it is also recognized that disturbance at the smaller end of scale also don’t represent a 17 
large proportion of the forest overall. 18 
 19 
The results of this exercise showed that the historical disturbance pattern is likely one of 20 
large patches.  Referring to Table 6 and Figure 5 and 6, nearly half the area of the forest 21 
was contained in patches of 50,000 ha or more.  79% occurred in patches over 8,000 ha in 22 
size.  Less than 2% occurred in patches of 500 hectares or less. 23 
 24 
It appears that wildfires that occurred on the Forest before fire suppression were usually 25 
very large.  This finding was supported while reviewing the 1:50,000 scale aerial 26 
photography looking for wildfires to analyse for another part of this study.  It was 27 
difficult to find evidence of fires under 1000 hectares even though this size is readily 28 
evident at that scale.  Fires under several hundred hectares were much rarer.  Those found 29 
were always within a landscape of a much larger previous disturbance.  The frequency of 30 
very small fires under 100 hectares appears very low.  For this reason it is felt that they 31 
didn’t play a significant role in shaping the pre-suppression landscape pattern. 32 
 33 
Smaller patch sizes tend to be more a function of the forest that doesn’t burn within a 34 
wildfire.  Smaller patches were generally found as older residual forest within much 35 
larger area of younger forest.  Small patches are usually the live green islands left behind 36 
following wildfire. 37 
 38 
5.1.2 Present Distribution 39 
 40 
Analysing the snapshot in time that is the current Hearst Forest, Table 6 and Figure 5 and 41 
6 there has been and overall decrease in the patch sizes on the Forest with a 42 
corresponding increase in the amount of area in smaller patches.  The number of patches 43 
in the 500 ha to 1000 ha patch class size increased from 49 historically to 111 today.  The 44 
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total area in this patch class more than doubled from 36,912 ha historically to 75,859 ha 1 
in today’s Forest.  The cause of this change in pattern can be attributed to fire suppression 2 
and the replacement of fire with logging.  3 
 4 
Table 6: Hearst Forest Historical and Present Disturbance Patterns 5 

Historical Present Size Class 
(ha) Frequency Total Area 

(ha) 
Frequency Total Area 

(ha) 
0-200 

201-500 
201-1000 

1,001-3,000 
3,001-8,000 

8,001-50,000 
50,001-100,000 

>100,001 

40 
58 
49 
57 
33 
28 
4 
3 

4,936 
19,404 
36,219 
98,526 

157,486 
456,550 
296,424 
439,460 

223 
190 
111 
96 
38 
21 
2 
3 

19,301 
60,592 
75,859 

158,731 
183,190 
384,346 
143,523 
486,438 

Total 272 1,509,005 684 1,511,980 
Note:  includes private townships 6 

 7 
Suppression activity directly promotes smaller patch sizes by extinguishing fires when 8 
they are relatively small.  However, this is not the real significance as the total area 9 
burned on the Forest since the onset of fire suppression is low.  Rather than creating 10 
many small patches, the real effect of suppression has been to prevent the occurrence of 11 
large fire disturbances. 12 
 13 
 14 
 15 
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 1 
Figure 5:  Interpreted Historical Wildfire Patterns. 2 
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Most forest renewal since the onset of fire suppression has been initiated by logging.  1 
While this has caused a significant increase in smaller disturbances, logging has also been 2 
successful in creating large disturbances, from 8,000 to over 100,000 hectares.  Logging 3 
has actually been replacing area in the 3,000 to 50,000 and over 100,000 hectares in 4 
approximate proportions to historical levels. 5 
 6 
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Figure 6: Historical and Present Disturbances Patterns: Total Area vs. Size Class 8 
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Figure 7: Historical and Present Disturbances Patterns: Frequency vs. Size Class 11 
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5.2 Residual Patches and Islands 1 
 2 
As the second part of the fire study done on the Hearst Forest 13 individual fires were 3 
mapped.  This involved the examination of historical aerial photos (1947 and 1961) 4 
where the perimeter of the fires was delineated and all unburnt patches, referred to as 5 
insular residual in NDPE, of forest within the perimeter were mapped.  Unlike the NDPE 6 
guideline the work done by Hearst Forest did not set a minimum size for an area to be 7 
defined as an insular residual.  The minimum residual size that could be identified on the 8 
imagery used was 0.1 ha.  9 
 10 
The 13 fires that were mapped varied in size between 57 ha, (the Goat fire) and 25,317 11 
ha, (the Sweet fire) and had between 1.3 and 12.2% in insular residual following the fires.  12 
The proportion of area in islands for the fires studied is shown in Table 7 below.  While it 13 
shows somewhat of an increased trend of area left behind in islands with increased 14 
disturbance size, the trend is not consistent with the largest fire (25,317 ha) having one 15 
third of the islands as the second smallest fire (60 ha).  The disturbance with the highest 16 
proportion of residual, 12.2% occurred in a fire that was 1,980 ha while a fire 2,393 ha in 17 
size held only 5.2 in residual standing timber.  The average area in islands for all of the 18 
fires investigated was 3%. 19 
 20 
The finding of the fire study on the Hearst Forest are supported in Voigt et al, 2000 which 21 
estimates that the patches of old growth that have escaped fire to be between 5% and 10% 22 
of the Boreal Forest. 23 
 24 
Table 7:  Statistics on Fires and Residuals within Fires 25 
Fire Name Fire Size 

(ha) 
Area in  
Islands (%) 

# of Islands/ 
100 ha 

Average 
Island Size 

Median  
Island Size 

Goat 57 1.4 12.3 0.1 0.1 
Talbott 60 9.5 18.3 0.5 .05 
Byng 104 1.3 6.7 0.2 0.2 
McMillan 277 2.1 4 0.5 0.2 
Casgrain 282 1.6 4.3 0.4 1.5 
Minnipuka 864 1.6 3.7 0.4 0.3 
Rykert 1241 11.5 4.2 2.7 1.5 
Caithness 1980 12.2 3.6 3.3 0.4 
Kohler 2064 6.7 7.4 0.9 0.3 
Burrell 2393 5.2 1.5 3.4 1.5 
Calstock 2611 10.6 3.5 3.0 1.5 
Elgie 4055 8.6 9.4 0.9 0.2 
Sweet 25317 2.7 0.2 12.7 2.9 

     26 
While this investigation found that there were variations between fires in the amount of 27 
residual left behind following the fire disturbance it did not conclusively point to a 28 
specific proportion that could be expected in each forest type.  The fire study also did not 29 
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investigate the amount of peninsular residual that would be expected as this was 1 
considered outside the fire and therefore not part of the fire. 2 
 3 
The residual patches were further examined to identify the species composition of the 4 
islands and attempt to discover the reason that they hadn’t burned along with the rest of 5 
the area.  The species composition of the residual and the interpreted reasons why islands 6 
may not have burned are shown in Figure 7 and Figure 8.  In most cases the residual 7 
patches were made up of conifer species and more specifically lowland conifer species 8 
such as black spruce, cedar and larch.  The most significant physical factor that 9 
contributed to the existence and locations of unburned residual was wet or low sites.  A 10 
total of 77% of the unburned residual occurred in areas that were interpreted as low 11 
ground or wet sites. 12 
   13 
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 14 
Figure 8:  Species Composition of Unburnt Residual Patches 15 

 16 
While the data above comes from 13 fires located on or adjacent to the Hearst Forest the 17 
data is very inconsistent so that no trend regarding the area of residual that was left by 18 
natural disturbance, what that residual was made up of or the reasons that it was left 19 
unburned 20 
  21 
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Factors keeping residual from burning
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Figure 9:  Physical Factors Influencing Residual 2 
 3 
6.0  OTHER FORCES OF CHANGE IN THE HEARST FOREST 4 
 5 
While uncontrolled fire has had the largest impact on the landscape of the Hearst Forest 6 
other natural changes in the forest include windthrow, other weather events such as ice 7 
storms and insect infestations. 8 
 9 
6.1 Weather Related Disturbances  10 
 11 
While there are no identified areas disturbed by wind or other weather related 12 
phenomenon identified in the historical inventory there was a case in 1996 that two 13 
patches of the forest amounting to a combined area of 254 ha were blown down.  14 
However this event is relatively small and localized when compared to the effects of 15 
wildfire. 16 
 17 
A ‘small’ blow down occurred in Arnott Township where approximately 200 ha of 18 
mostly aspen was disturbed in 1975 (Scott, 2010) 19 
 20 
There was another blow down event the occurred up the Fushimi Road in Fushimi and 21 
Bannerman Townships and Areas 240 and 241 that saw 800 square miles of forest 22 
subjected to various levels of damage.  These areas were patchy in nature and are some of 23 
the harvest allocations in the current FMP (Doyle 1969). 24 
 25 
6.2  Insect Infestations 26 
 27 
Insect infestations would not only affect the forest in cases where the infestation is severe 28 
enough to cause the death of the trees being infested but also could affect growth rates to 29 
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the point where it may change the lead species of a stand and thereby change the forest 1 
unit.   2 
 3 
In cases where insect infestations are this severe they can disturb the forest in two ways.   4 
The first is by causing forest succession by leading a portion of the population to early 5 
demise and therefore moving that area of the forest into another phase of succession. 6 
 7 
In the early 1960’s, in the Hearst and Kapuskasing area there were reports of birch sawfly 8 
larva infestation that was affecting the white birch in the area.  While it was noted that 9 
this didn’t result in mortality of the trees it did have a impact on the rate of growth which 10 
could, if the impact were severe enough influence the amount white birch could have 11 
been represented in the stands in the future. 12 
 13 
In the 1990’s the Hearst Forest as well as the surrounding forests were affected to varying 14 
degrees by yearly infestions of Forest Tent Caterpillar (FTC).  The FTC attacked 15 
hardwood species subjecting them to varying amount of defoliation.  Following this it 16 
was noted in some areas of the Northeast Region that Trembling Aspen was in decline 17 
and slowly falling out of the overstory allowing the sites to be taken over by shade 18 
tolerant coniferous species (mainly balsam fir on the Hearst Forest).  While it is not 19 
known if this was as a result of the FTC alone or a combination of FTC, age of the Aspen 20 
and site condition, it can be assumed that FTC had had some influence on the condition 21 
of these stands.  This in the absence of fire would have the effect of moving a PO1 forest 22 
unit to a SF1 forest unit as brush and conifer species, especially balsam fir move onto the 23 
site. 24 
 25 
The second way is by influencing the flammability of the area of the forest as trees that 26 
would have been killed by the infestation would be considerably more flammable that if 27 
the trees were alive.  This could result in much larger fires or having fires start that under 28 
normal stand conditions would not carry or have caught fire. 29 
 30 
In the 1980’s there was an infestation of spruce budworm on the Hearst Forest that was 31 
severe enough to prompt the Ontario Ministry of Natural Resources to carry out a large 32 
spruce budworm aerial spray program.  Where this budworm infestation had its greatest 33 
impact on the Hearst Forest was in the townships in the south of the forest i.e. Legge, 34 
Marjorie, Minnupuka and Walls.  These areas were to a large degree overmature or 35 
succeeded upland conifer dominated by veteran white spruce and an understory of balsam 36 
fir.  The bud worm for all intents and purpose killed the balsam fir and weakened the 37 
white spruce.  This effectively created a huge amount of fuel on the forest floor, that had 38 
a fire started, with the right conditions, would have gotten very large, very quickly 39 
creating a very large natural disturbance.  What was done in the absence of fire was the 40 
development of a harvesting strategy for the area that accelerated the harvest level in an 41 
attempt to harvest the trees while they are still merchantable. 42 
   43 
   44 
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7.0 AGE CLASS DISTRIBUTION 1 
 2 
The Hearst Forest was formed in 1987 through the amalgamation of 5 forest management 3 
units; the Hearst, Oba, Pitopiko, Northern and Opasatika Management Units.  The 4 
original inventory for all of these management units is of different vintages with the 5 
Pitopiko Unit was completed in 1974, Oba 1976, Hearst 1979 and Opasatika 1981.  The 6 
Northern unit’s first inventory was completed in 1963 however at this time the original 7 
ledgers for this inventory cannot be found so the 1981 (1979 photography) inventory 8 
ledgers were used.   9 
 10 
With all of these inventories it is likely they were done with some level of difference in 11 
methodology.  The interpreters focused on the identification of only those species which 12 
were considered merchantable at the time i.e. spruce and jack pine leading to an under 13 
estimation of other species such as cedar and larch.  However this is the state of the 14 
information available and therefore became a starting point.  15 
 16 
Another perceived limitation in the data available from the FRI is that interpreters would 17 
simply broad brush ages as being 121 plus once they exhibited characteristics of an 18 
overmature forest (Table 8).  This tendency will not portray the old growth tail that is 19 
known to occur in the natural forest.  To address this issue, in 10 townships that had ages 20 
over 121 expressed as an actual age i.e. 146 years instead of 121+, all of the stands that 21 
were over the 121 year cutoff were compiled.  These stands were examined to determine 22 
the age class they would fall into i.e. 121-140, 141-160 etc.  The various age classes were 23 
then expressed as a percentage which was then applied to any of the stands within the 24 
FRI where age class over 121 years was simply expressed as 121+. 25 
 26 

Table 8:  Age class and percentage applied 27 
Age Class Percentage Applied 
121-140 72.05 
141-160 11.09 
161-180 12.51 
181-200 3.45 

       28 
7.1 Current Inventory 29 
 30 
To establish what should be used as the ‘current’ inventory the planning inventory for the 31 
2007 to 2017 Forest Management Plan was used.  The forest was then split up by 32 
Working Group (WG) and not Forest Units (FU).  This was done to ensure consistency 33 
with the older inventories used for the back casting work used to derive a snap shot of the 34 
historical forest as it was in 1921 prior to industrial logging and aggressive fire 35 
suppression on the forest. 36 
 37 
 38 
 39 
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Table 9:  Current Planning Inventory  1 
Age 

Class 
 

Oc 
 

Sp 
 

Bw 
 

Pj 
 

Po 
 

Bf 
 

Oh 
 

Pw 
Total Area 

(ha) 
B&S 7,302 152,310 2,300 7,023 21,154 1,814 0 16 191,919 
1-20 234 36,227 598 13,037 7,546 851 0 0 58,493 

21-40 796 67,349 1,391 6,029 13,345 892 0 0 89,802 
41-60 158 29,748 953 83 23,015 12,544 0 0 66,501 
61-80 1,855 39,223 2,830 1,357 31,949 8,491 0 0 85,705 

81-100 2,425 79,869 2,626 3,344 25,660 2,145 0 0 116,069 
101-120 2,222 132,208 2,511 3,937 5,916 348 10 0 147,152 
121-140 3,845 67,480 261 702 3,485 209 12 0 75,994 
141-160 8,294 93,063 155 154 662 34 0 0 102,362 
161-180 8,282 57,056 35 7 34 0 0 0 65,414 
181-200 1,673 3,101 0 0 56 0 0 0 4,780 

Total 37,036 757,634 13,660 35,673 132,822 27,328 22 16 1,004,191 

 2 
7.2 Projecting the Historic Inventory 3 
 4 
Each of the 5 inventories of the 5 management units that now make up the Hearst Forest 5 
was individually ‘back casted’ to 1921 to determine the potential age class structure and 6 
species composition of the forest prior to the introduction of industrial logging on the 7 
forest. 8 
 9 
It is known that the last large areas of natural disturbance occurred in and around the mid 10 
1920’s.   The study undertaken by Pinto (Pinto et al) showed that upon reviewing the 11 
notes of the surveyors that had laid out the township lines in this area between 1910 and 12 
1925 had noted that there was approximately 13.5% of the land crossed had been burnt 13 
clean or partially burnt although it is uncertain how much time may have passed and an 14 
area still be referred to as burnt (see Section 8.0).  Regardless this is far more burning 15 
than the forest has seen in the past 50 years.   16 
 17 
It is known that major scale forest harvesting operations began in the late 1930’s and 18 
early 40’s (1990a) so it has been assumed that any areas that were Barren and Scattered, 19 
or under 55 years of age classes, in the inventories used were the result of logging 20 
activity. Since this logging would have likely been carried out on the older areas of forest 21 
these areas have been added to the oldest age classes found in the inventory.  Any error in 22 
this process will be at the expense of the younger age classes and tend to exaggerate the 23 
old age classes on the forest. 24 
 25 
It is difficult to determine the species composition of the historic forest as there is no 26 
effective way to determine a true historic species composition.  Efforts were made to 27 
attempt to use succession rules developed as part of the modeling done for the current 28 
FMP (2007-2017) however as early inventories are classified as working groups and not 29 
forest units and this information is not in digital format, this was seen as an impossible 30 
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task and one requiring far too much speculation.  For this reason the species composition 1 
were back casted as they existed at the time of the older inventory.   2 
 3 
It is understood that some stands and areas of the forest had undoubtedly experienced 4 
some level of natural succession or human caused succession due to harvesting activities, 5 
however a starting point was necessary and it was based on the best available 6 
information.   7 
 8 
Table 10:  Historic Inventory (1921) 9 

Age 
Class 

 
Oc 

 
Sp 

 
Bw 

 
Pj 

 
Po 

 
Bf 

 
Oh 

 
Pr 

Total Area 
(ha) 

1-20 1,030 113,882 4,511 11,535 64,607 12,893 0 20 208,478 

21-40 1,763 111,084 4,755 7,714 20,969 7,665 0 27 153,977 

41-60 4,049 161,640 2,630 2,050 8,945 2,277 0 4 181,595 

61-80 4,699 144,317 1,056 796 2,092 527 32 0 153,519 

81-100 928 29,936 295 28 267 119 0 0 31,573 

101-120 1,373 121,094 2,464 3,505 47,732 22,551 0 0 198,719 

121-140 344 22,901 422 537 7269 3,488 0 0 34,961 

141-160 124 17,689 410 605 8,122 3,898 0 0 30,848 

161-180 31 4727 111 166 2,239 1,075 0 0 8349 

181-200 17 1,563 33 45 608 292 0 0 2558 

Total 14,358 728,833 16,687 26,981 162,850 54,785 32 51 1,004,577 

 10 
7.2.1 Changes in Species Composition 11 
 12 
Forests are dynamic and therefore constantly changing and evolving.  Fire has 13 
historically been the major force of change over time although wind, insects and disease 14 
also have their impacts on the forest.  With the advent of fire suppression and in 15 
particular modern fire suppression, current logging activities have taken over the role of 16 
resetting the forest ‘back to zero’.   17 
 18 
Forest harvesting cannot accurately be compared to fire as the means to restart the natural 19 
life cycle of the forest.  For example; without fire the chemistry of a site that has been 20 
harvested does not accurately reflect conditions following fire or the fact that harvesting 21 
does not result in the removal of species of trees and plants that are not marketable at the 22 
time of harvest i.e. balsam fir.   23 
 24 
In a comparison between the natural disturbance regime and the combination of logging 25 
and fire suppression has favoured the succession and proliferation of fire sensitive, shade 26 
tolerant species relative to fire dependent shade intolerant species (Carlton, 2000).  This 27 
is evident when one travels through the Waxatike area in the Northeast corner of the 28 
forest where 13 townships were affected by one large fire in 1904 where there is no 29 
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balsam fir, cedar, white birch or white spruce while there are all of these species in 1 
adjacent forest that was not involved in this burn event.    2 
 3 
   Table 11:  Change in Species Composition  4 

Working 
Group 

Historic 
Inventory

Current 
Inventory

% Change 

Oc 14,358 37,036 +158% 
Sp 728,833 757,634 +4% 
Bw 16,687 13,660 -18% 
Pj 26,981 35,673 +32% 
Po 162,850 132,822 -18% 
Bf 54,785 27,328 -50% 

 5 
Between the current and the historic inventory there is a large increase (158%) in the 6 
Other Conifer (Oc) Working Group.  The two main components of this WG are cedar and 7 
larch.  Both of these species have not been and are not significantly marketable.  The 8 
result is that these species are left following the harvest of lowground sites and they are 9 
left to provide seed to regenerate the site.  While larch is generally considered a pioneer 10 
species that has seeded in to fill the old strip roads left from the of horse logging era, 11 
cedar is also a species that will seed in gradually and become established on a site that 12 
has undergone some form of natural succession.  Cedar seed dispersal on the wind can be 13 
as far as 45-60 metres (Fowells, 1965). 14 
 15 
There also is a fairly significant (32%) increase in the Jack Pine working group.  This is 16 
likely due to the practice of actively replanting jack pine on all sites that are felt would 17 
support its growth.  Jack pine exhibits superior growth compared to other conifer species. 18 
 19 
Examination of the inventory data shows a significant decrease (50%) in the amount of 20 
balsam fir on the forest.  This does not coincide with the findings of the study completed 21 
by Pinto (OMNR, 2004) which showed a significant increase of Balsam Fir on the Forest 22 
between the surveyor’s notes and present inventory.   23 
 24 
There are two possible explanations for the perceived increase in balsam fir in the historic 25 
forest.  There may have higher amount of fir identified in the older inventories because a 26 
portion of the forest had begun succeeding prior to the establishment of the construction 27 
of the earlier inventories for the forest.  The other difference could be less area supporting 28 
balsam fir in the current inventory due to the spruce budworm outbreak in the mid to late 29 
1980’s actually reducing balsam fir levels between the 70’s vintage inventories and the 30 
1990 inventory. 31 
 32 
 33 
 34 
 35 
 36 
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7.2.2 Changes in Age Class Distribution 1 
 2 
The age class distribution demonstrates two trends.  An increase in the amount of forest 3 
area in the older age classes and a decreasing amount of forest in the younger age classes.  4 
The amount of area classified as Barren and Scattered (B&S) in the current inventory 5 
(191,919 ha) that could be in the 1-20 and 21-40 year age classes.  The amount of area 6 
that appears in the older age classes that make up the Mature and Over Mature portions of 7 
the inventory is more complex. 8 
 9 
The decreased amount of forest area in the younger age classes is not an indication of a 10 
lack of silviculture activity on the forest in recent years.  The records show that the 11 
amount of regeneration effort since 1987 has outpaced the area of harvest over that time 12 
period.  There was a regeneration gap identified in the mid 1970’s which is contributing 13 
to the amount of B&S in the current inventory and regeneration of some of this backlog 14 
has diverted efforts from current harvest areas. 15 
 16 
The area that is older than 121 years old is currently more than three times the amount of 17 
area that was in that age grouping at the time that the inventory was backcast to 1921 18 
(Table 12).  This shows that the forest as it currently exists is very much older than it 19 
historically would have been, implying that since the introduction of fire suppression 20 
logging has not been disturbing and renewing enough forest in the intervening years. 21 
 22 
For this reason the age class structure of the Hearst Forest has been more heavily 23 
impacted by fire suppression than logging over time.   24 
  25 
    Table 12:  Change in Age Class structure of the Hearst Forest 26 
 27 
 28 
 29 
 30 
 31 
 32 
 33 
 34 
 35 
 36 
 37 
 38 
 39 
 40 
 41 
 42 
 43 
 44 

Age Class Historic 
Inventory 

1921 

Current 
Inventory 

2007 

% Change 

1-20 204,478 58,493 -72% 
21-40 153,977 89,802 -42% 
41-60 181,595 66,501 -63% 
61-80 153,519 85,705 -44% 
81-100 31,573 116,069 +268% 
101-120 198,719 147,152 -25% 
121-140 34,961 75,994 +117% 
141-160 30,848 102,362 +232% 
161-180 8,349 65,414 +683% 
181-200 2,558 4,780 +86% 
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8.0 FIRE CYCLE 1 
 2 
The natural fire cycle is used in the modeling of the forest to determine the natural bench 3 
mark for the disturbance and regeneration of the forest.  The concept of a fire cycle is 4 
that, in the absence of fire suppression, natural fire would have disturbed every hectare 5 
once in that time period.  Since not all forest units and forest types are equally flammable 6 
different fire cycles are used to reflect wetter and drier sites. 7 
 8 
Following research done on the Abitibi Model Forest in Ontario and Western areas of 9 
Northern Quebec (Bergeron, 2001), there has been a push from Regional MNR staff 10 
towards much longer fire cycles (up to 300 years) in the Northeast area of the Province.  11 
It is recognized that there are some areas of low wetland area that may not be burnt 12 
regularly despite a number of fires occurring over time.  However there are some species 13 
of trees found in the boreal forest that will not successfully regenerate under existing 14 
forest cover i.e. jack pine and poplar.  Neither of these species is particularly long lived 15 
and the fact that these species are still found on the forest would indicate that a 300 year 16 
fire cycle is not the norm for the majority of the Hearst Forest. 17 
 18 
Modeling exercises done in past Forest Management Plans (1997, 2002) have used fire 19 
cycles that have ranged from 70 to 150 years depending on the relative dryness of various 20 
forest conditions with 70 years used for drier forest units and 150 for wetter sites i.e. jack 21 
pine sites versus site class 3 black spruce and lowland conifer sites. 22 
 23 
Recognizing the impact weather has on fire occurrence and longevity, staff at Hearst 24 
Forest Management have pushed back on these new lengthened fire cycles in an effort to 25 
reflect the difference in climate between the Hearst Forest and the area closer to Iroquois 26 
Falls (Baldwin et al, 2000).  Through investigations of historic weather patterns, it has 27 
been seen that Hearst experiences warmer summer time temperatures than the area near 28 
the Lake Abitibi Model Forest (LAMF).  As well there is evidence that there is a higher 29 
number of lightning strikes which would tend to result in a higher occurrence of more 30 
lightning caused natural fire, in the Hearst area than the Lake Abitibi Region (Stocks and 31 
Hartley Great Lakes Forest Research Centre CFS).  While Hearst does receive close to 32 
the same amount of annual precipitation as the Abitibi region, more of Hearst 33 
precipitation falls as snow and therefore not during the fire season and therefore having 34 
less impact on any natural fires that may start. 35 
 36 
For the above reasons we have asserted that the Hearst Forest has a shorter cycle than the 37 
LAMF due to more extreme fire weather and a significant area of non-Claybelt land.  38 
Research done by Bergeron et al, 2004 on the LAMF provided two different fire cycles 39 
for two separate zones, one north and more coniferous and one more south supporting 40 
more mixedwoods.  While it is quite possible that the actual natural fire cycle for the 41 
Hearst Forest is shorter than either of these given zones, with an absence of better data 42 
the decision was made to use a natural fire cycle of the “South Mixedwood” on the 43 
Hearst Forest. 44 
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    Table 13: Lake Abitibi Model Forest – Historic Natural Fire Cycles (Bergeron, 2001) 1 
Land Type- 
Forest Unit 

“South 
Mixedwood” 

‘North 
Coniferous 

Wetlands – ProtF, Sbog 128 170 
Organic- LC1, SB3 140 151 
Clay – SB1 136 134 
Till – SP1, SF1, MW1&2, PO1&3 120 147 
Sand – PJ1&2 106 108 
Hearst Forest Overall 126 142 

 2 
9.0 NOTES FROM ONTARIO GROUND SURVEY 3 
 4 
Pinto et al produced a picture of the Hearst Forest using the surveyors notes of timber 5 
species they encountered while the surveys of township boundaries was done.  This paper 6 
“Presettlement Forest Composition of the Hearst Forest” (OMNR, 2004) compares the 7 
relative change in the tree species along the township lines on the Hearst Forest.  The 8 
paper examines the trees by species that were encountered by the surveyors as they were 9 
surveyed between 1900 and 1925, and types of forest located along the township lines as 10 
portrayed on the 1992 digital inventory for the Hearst Forest.  11 
 12 
The findings of this study show that overall there is currently more balsam fir, cedar and 13 
spruce and less poplar, larch, birch and jack pine.  The increase of balsam fir and cedar, 14 
of which both tree species are highly susceptible to mortality following fire indicating 15 
that there is likely less fire on the landscape than would have been historically.  Both of 16 
these species indicate that forest stands that have gone through, or are going through 17 
natural succession resulting in an overall increase in the age of the forest.  In general, the 18 
increase in area covered by these species indicates that there has been less overall 19 
disturbance on the forest than what was seen historically on the forest.  This is further 20 
evidenced by the decrease in pioneer species such as poplar, larch and jack pine which do 21 
not regenerate well under an existing forest canopy. 22 
 23 
In examining the surveyors’ notes, while it identifies slightly fewer than 4% was judged 24 
to be clean recent burn with another 9.5% as being partially burned while none of the 25 
area was determined to have been burned using the current inventory.  This is a far more 26 
burning than the forest has experienced in the past 50 years.   27 
 28 
10.0 UNCOMMON SPECIES 29 
 30 
10.1 White and Red Pine     31 
 32 
White pine reached its most northern point when it was present across Ontario including 33 
the James Bay lowlands.  However since then its range has decreased likely due to 34 
changes in climatic conditions that were not conducive to the growth of the species. 35 
 36 
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Although White and Red Pine do exist in limited numbers in limited areas on the Hearst 1 
Forest there has never been a planned white and red pine harvesting operation on the 2 
Hearst Forest.  A limited number of white pine have been harvested by private 3 
individuals over the years. 4 
   5 
At this point in time these two species do not make up stands but exist only as individuals 6 
on the landscape except for a small struggling plantation that was established near the 7 
Kabinakagami River.  There are several super canopy white pine located at the junction 8 
of the Calstock Bypass and Rogers Road that currently seeded in the understory and some 9 
immature white pine are struggling along.   10 
 11 
The red pine on the forest is located down the Highway 631 in the Arnott Lake, Big 12 
Skunk Lake, Corrine Lake and the aptly named Red Pine Lake.   13 
 14 
With this amount of White and Red Pine it is felt that the majority of the Hearst Forest is 15 
beyond the normal range of these species given the current realities regarding the climate 16 
of the area. 17 
 18 
Maintaining red and white pine on the Hearst Forest entails not actively harvesting either 19 
species.  When harvest or site preparation operations are in the vicinity of these species 20 
efforts will be made to create some level of soil disturbance to take advantage of any 21 
natural seeding that may occur. 22 
 23 
10.2 Other Uncommon Species   24 
 25 
Black Ash is a species that occurs on the Forest in limited numbers and locations on the 26 
forest.  On the forest it is generally associated with water ways but it is also found on 27 
moist sites that support other deciduous species such as balsam poplar.  Maintaining 28 
black ash on the landscape involves not actively harvesting this species and allowing it to 29 
regenerate naturally where it occurs. 30 
 31 
White Elm is a species that occurs in limited numbers in two locations on the Hearst 32 
Forest along the Mattawishkwia and Missinaibi Rivers.  33 
 34 
While the Pinto report makes mention of Red Spruce being mentioned in the surveyor’s 35 
notes it is felt that this is likely a mention of larch which is still referred to as ‘red spruce’ 36 
by older bush workers.    37 
 38 
 39 
 40 
 41 
 42 
 43 
 44 
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11.0 CONCLUSION 1 
 2 
The Hearst Forest up until the 1940’s and 50’s had largely evolved from the natural 3 
disturbances that occurred over time and it is periodic fire that had the largest influence 4 
over the natural landscape. 5 
 6 
The amount of forest area disturbed in the natural forest was far greater than the present 7 
rate of disturbance.  This is due to active fire suppression and the relatively smaller areas 8 
of industrial harvesting.  This results in a forest which has a much older age class 9 
structure than would naturally occur.   10 
In addition there has been a switch in forest composition which favours fire intolerant 11 
species such as balsam fir and cedar.  Similarly fire dependent species such jack pine and 12 
black spruce are not favoured. 13 
 14 
The current forest inventory shows that there is much more forest area in the older age 15 
classes and significantly less in the younger than what could be expected in the historic 16 
inventory.  This would imply that over time the forest industry has not been harvesting or 17 
renewing enough forest area in order to accurately reflect the impact of large forest fire 18 
disturbance.  However there is a large portion of Barren and Scattered land which could 19 
receive some type of active silviculture to bring more younger age class to age class 20 
structure of the forest. 21 
 22 
The Hearst Forest historically was a fire dominated natural landscape that can only be 23 
emulated through industrial forest harvesting to a small degree. 24 
 25 
 26 
 27 
 28 
 29 
 30 
 31 
 32 
 33 
 34 
 35 
 36 
 37 
 38 
 39 
 40 
 41 
 42 
 43 
 44 



2010 Pre-Industrial Forest Condition (PIC) Report for the Hearst Forest                                                   
 
 

39 
 

 1 
12.0 LITERATURE CITED 2 
 3 
Arnup, Rob P.  Rob P. Arnup Consulting, 2007, Pre-industrial Forest Condition Report 4 
for the Gordon Cosens and Romeo Malette Forests version 2.2. 5 
 6 
Baldwin D.B.J., Deloges J.R., Band L.E., 2000, Physical Geography of Ontario in:  A.H. 7 
Perera, D.L. Euler, I.D. Thompson editors, Ecology of Managed Terrestrial Landscape:  8 
Patterns and Processes of Forest Landscapes in Ontario. UBC Press, Vancouver, B.C. 9 
 10 
Bergeron, 2001.  Natural Fire Frequency for the Eastern Canadian Boreal Forest: 11 
consequences for sustainable forestry. 12 
 13 
Carlton, 2000.  Vegetation Responses to the Managed Forest Landscape of Central and 14 
Northern Ontario in:  A.H. Perera, D.L. Euler, I.D. Thompson editors, Ecology of 15 
Managed Terrestrial Landscape:  Patterns and Processes of Forest Landscapes in Ontario. 16 
UBC Press, Vancouver, B.C. 17 
 18 
Fowells, 1965.  Silvics of Forest Trees of the United States. 19 
 20 
Kellsall et. al. 1977, The Effects of Fire on the Ecology of the Boreal Forest with 21 
Particular Reference to the Canadian North.  A review and Selected Bibliography. 22 
 23 
Li, 2000.  Fire Regimes and their Simulation with Reference to Ontario in:  A.H. Perera, 24 
D.L. Euler, I.D. Thompson editors, Ecology of Managed Terrestrial Landscape:  Patterns 25 
and Processes of Forest Landscapes in Ontario. UBC Press, Vancouver, B.C. 26 
 27 
OMNR 1995.  History of Forest Operations in Hearst, unpublished report.  28 
 29 
OMNR, 1998.  Ontario’s Forest Fire History:  An Interactive Digital Atlas.  30 
 31 
OMNR, 2002.  Forest Management Guide for Natural Disturbance Pattern Emulation. 32 
 33 
OMNR., 2004.  Presettlement forest composition of the Hearst Forest. 34 
 35 
1954a.  Ontario Department of Lands and Forests, Listing of Timber Operators in 36 
Kapuskasing District, unpublished Report. 37 
 38 
1990a.  Personal Communication, Roland Cloutier. 39 
 40 
1992a.  Personal Communication.  George Blight R.P.F. 41 
 42 
1997a.  Hearst Forest Management Inc., 1997-2002 Forest Management Plan. 43 
 44 



2010 Pre-Industrial Forest Condition (PIC) Report for the Hearst Forest                                                   
 
 

40 
 

2000a.  Personal Communication, 2000, Rene Fontaine. 1 
2010a.  Personal Communication, 2010, Dave Scott. 2 
 3 
2007a.  Town of Hearst.  Story of Hearst, retrieved January 17, 2010 from 4 
http://www.hearst.ca/docs_upload/ documents/zone1/langue1/pdf/Story_of_Hearst.pdf. 5 


