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Introduction

The objective of this project is to establish a basis for restoration plans to support the Legacy
Forest objectives of the John Prince Research Forest.  The Legacy Forest objectives define the
long-term vision for the structure and function of the Research Forest landscape.  The strategic
direction of the Research Forest is to manage the land in a manner that maintains “natural”
ecosystem functioning.

This style of management is based on the principle underlying the Biodiversity Guidebook: “The
more that managed forests resemble the forests that were established from natural disturbances,
the greater the probability that all native species and ecological processes will be maintained.”
(1995)

The John Prince Research Forest landbase has experienced continuous management over the
last fifty years.  During this time, the utilization standards and management styles have varied
greatly and have left a mosaic of vegetation patterns over the landscape, which may or may not
approximate the pattern that might have been left as the result of natural disturbances.   The first
challenge to the current managers of the landbase is to understand what the “natural” forest
looked like and how it functioned.

The forest ecosystem functions at a variety of scales: landscape, stand and microsite levels.  This
paper focuses on the landscape level functioning of the forest and attempts to look at those
elements of forest ecosystems that are thought to be important at this level.  Such characteristics
of seral stage and species distribution, patch-size and connectivity over the landscape have been
seen to have significance in the maintenance of organism diversity and ecological process,
(McGarigal and Marks, 1995).  By examining aerial photography that pre-dates the
commencement of industrial management of the landbase, we hope to begin to establish a
baseline condition for the future forest and from this, develop management strategies that will
direct the vegetative cover accordingly.

We recognize that managing or restoring ecosystems to “within the range of historic variation at a
landscape level” (Holt, 2000) is considered more appropriate than using a single “snap-shot”
approach to defining target condition.  However, it was felt that in analyzing the pre-industrial
landscape will provide important clues in ultimately defining that “range”.  This paper limits itself to
simply comparing historic against current conditions and attempts to describe the ‘natural’
forested landscape as it looked at one point in time.  It is considered the first step in defining our
target forest.
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Background - John Prince Research Forest

Physical Description

The Research Forest encompasses 13, 032 ha of Crown forestland located 50 km north of the
village of Fort St. James in north central British Columbia.  The main body of the Forest (12,644
ha) is bordered on the north by Tezzeron Lake and on the south by Pinchi Lake.  A narrow
limestone ridge which borders the west side of Pinchi Lake forms the western boundary of the
Research Forest; the eastside is an administrative boundary that more or less parallels the
eastern shore of Tezzeron Lake.  There is a 338 ha portion that is separate from the main body of
the Research Forest.  That section encompasses a peninsula in Tezzeron Lake lying 2.5 km
north of the western boundary of the main body of the Research Forest.

Figure 1     John Prince Research Forest

The Research Forest encompasses the height of land between two large lakes, Pinchi and
Tezzeron, both of which are in excess of 1000 ha in size.  Both of these lake systems are
tributaries to the Fraser river basin via the Tache, Stuart and Nechako Rivers.  Draining into these
lakes are some 132 km of streams and 14 small lakes or wetlands within Research Forest
boundaries.  The elevational range is between 700-1267 m asl.
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Figure 2   Contour Map

The Research Forest is located in the Sub-Boreal Spruce biogeoclimatic zone.  Three subzones
fall within the Forest: SBSdw3 (Stuart Dry Warm Sub-Boreal Spruce), SBSdk (Dry Cool Sub-
Boreal Spruce) and SBSmk1 (Mossvale Moist Cool Sub-Boreal Spruce).

Ninety-one percent of the Forest is in the SBSdw3 (11, 820 ha).  This subzone falls within an
elevational range of 750-1100 m asl and tends to be warm relative to other SBS subzones.
Winter precipitation is comparatively low with snowpacks of up to 2 m in depth.  Forest cover is
diverse in these type with mixed stands of Douglas-fir, hybrid white spruce and lodgepole pine.
Douglas-fir and lodgepole pine predominant on the drier sites and hybrid white spruce on the
wetter.  The amount of sub-alpine fir increases with elevation but tends to be limited throughout
the subzone.  Trembling aspen and paper birch occur as pure stands or as components of mixed
stands.

The climate on the Research Forest is continental with long, cold winters and relatively short, cool
summers (Delong, Tanner and Jull, 1993). The temperate range is 28 degrees C.  This range is
demonstrative of cold winter conditions.  The area is located in the rain-shadow of the Coast
Mountains and thus has substantially less rainfall than that for areas west of the Coast
Mountains.  The precipitation is well distributed throughout the year. Summer moisture deficits
are generally around 100 mm in the months of June through August.  More than 1800 hours of
bright sunshine is received annually.
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Disturbance Patterns

Natural Disturbance Regimes

The natural disturbance type most characteristic of the Research Forest and vicinity is NDT3:
ecosystems with frequent stand-initiating events (Ministry of Forests, 1995).  Records show that
large conflagrations have been largely absent from the Research Forest landscape for the last 47
years.  There have been some 68 small fires ranging in size from .1 to 59.8 ha (average size =
1.9 ha) since 1951(when records were first kept).

Historically, fires in the NDT3 can average a return interval of 80- 125 years (Johnson 1992,
Bunnell 1995).  In their studies in the SBS subzone, Delong and Tanner (1996) found that wildlife
disturbances show a higher proportion of area in large (>500 ha) and small (<50 ha) forest age
patches than mid-size patches.  They further found that 50-75% of naturally disturbance consists
of wildfires larger than 500 ha but that wildfire disturbance have been as large as 34,273 ha in
their study area.   They also found that these larger wildfire disturbance are characterized by
island remnants which may be up to 15% of the total disturbance area and those size and
frequency varied according to the total size of the opening: <1-10ha in fire sizes of <1000 ha and
<1->50 in fires >1000 ha.  The Delong and Tanner findings are thought to be representative of
the NDT3 types.

Other historic agents of disturbance include pests such as bark beetle, root rot and defoliating
insects which contributed to stand-level gaps in the canopy and the presence of snags and
downed wood.   Blow-down also contributes to smaller gaps in stands.

The landscape resulting from the natural disturbance regime is expected to be a mosaic of even-
aged regenerating stands ranging in size from a few to thousands of hectares frequently
intermixed with remnants of mature timber missed by the fire.  The presence of Douglas-fir on the
Research Forest, due to its fire-resistance, influences the number and size of mature remnant
stands which provide structural diversity over the landscape.

Use Patterns and History

Forty-one percent of the Research Forest landbase has previously been harvested.  The majority
of this activity is concentrated in the northern and eastern portions of the Research Forest.
Timber extraction started in the early 1940’s to procure cordwood for the Pinchi Mine (located one
km. south of the Research Forest boundaries).  Some of the deciduous stands in the vicinity of
Pinchi Lake are the result of this conifer removal.

Logging began in earnest in the area after the war when a number of portable sawmills were set
up in the area.  The earliest logging involved selective removal of the best conifers (Fdi and Sw)
to a diameter limit of 10-12 inches.  It was believed that the release of the remaining stand, with
gradual ingress of spruce and sub-alpine fir would provide sufficient regeneration.   Frequently,
excessive mortality to the residual trees through wind, insects and disease and limited natural
regeneration left stands consisting mainly of poorly-formed sub-alpine fir and deciduous.
Diameter limit cutting occurred primarily in the 1950’s and 1960’s on some 4000 ha in the
Research Forest.

Single tree selection and alternative strip cutting was introduced in 1950’s.   Single tree selection
with marked crop trees (diameter–limit restrictions of 18”) was instigated to reduce harvesting
damage.  This had little success and regeneration was poor and limited to skid trails.  In
alternative strip cutting, 50-100m wide strips were laid out in a herringbone pattern orientated at
right angles to the prevailing wind and parallel to the contour.  The cut strips were logged to a
limit of 11” and the leave strip frequently high-graded.  The leave strips were winter logged once
regeneration was established in the cut strips.  Both were to be blade scarified to promote natural



6

regeneration.  Where this occurred naturally, regeneration was successful.  Frequently, however
the strip logged areas were not scarified and the leave strips were left.  The legacy of this type of
logging were areas with limited spruce stocking, clumps of slow-growing sub-alpine fir
interspersed with deciduous and shrubs.

Figure 3   Management History

Since the early 1970’s, some 1405 ha of clearcutting has occurred over the forest with openings
ranging in size from 7 to 280 ha and averaging 100 ha.  Approximately, one-third of these were
dragged scarified and left for natural regeneration while the rest were planted (primarily with Pl
and Sw).  Reforestation of the clearcuts has been largely successful.  Some of these areas had
been previously logged selectively and re-entered up to 3 times with changes in utilization
standards.

In addition, some 250 ha have been logged using seed-tree and seed-block systems.  The
earliest of these were logged in 1965.  More recently in the 1990s, four seed-tree blocks were
established to promote the natural regeneration of Fdi.

The result of these varied silviculture systems has created a diverse mosaic of age and stocking
levels especially in the northern half of the research forest.
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Resource Management Zones

In the John Prince Research Forest Management Plan (Grainger, 1999), the Research Forest
landbase has been divided into fifteen Resource Management Zones (RMZ).  These RMZs were
defined, based on a variety of resource values including: wildlife corridors and habitat,
recreational and cultural use, visual quality objectives, and fish habitat.

It is useful to consider the RMZs as management units, set targets for their future states and
develop strategies to achieve targets which tie to the harvesting schedules.  This analysis uses
the RMZs as a vehicle to analyze the historic data spatially.  By examining the changes in these
management units, we can see those areas in the Research Forest requiring the most attention
and make inferences on how the past management history of those areas might effect the current
forest condition.

Figure 4  Resource Management Zones
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Analysis of Historical Photography

Methodology

1:20,000 black and white panchromatic aerial photography from 1947 were used to create an
historic ortho-photo and forest cover database.  The photos were converted to digital format and
ground control points digitized from TRIM II data to rectify the image to a universal transverse
mercator (UTM) projection.  A 2.5m sampling resolution was adopted which was consistent with
requirements of the project, and the quality and rectification of the aerial photography.

Timber-typing was done, using SOFTWARE and the database converted to ArcInfo coverages for
analysis.  Polygons were delineated based on species composition, site index, age class, height
class, stocking class and crown closure.  Non-forested landscape features such as swamps,
marshes, slides, logged areas, non-commercial brush, non-productive brush, openings, rock,
lakes, roads and streams were also identified.

Deliverable products included an orthophoto, forest cover overlay and database (both digitally
and as hardcopy).

The timber-typing was nominally ground-proofed (See Appendix 1).  Inasmuch as over 40% of
the Research Forest has been harvested since the photos were flown and those areas not logged
tending to have poor access, there were a limited set of polygons that were available for
sampling.  It is understood that the sampling would not provide statistical accuracy but would
provide a cursory indication of the quality of the timber-typing product.  Sixteen polygons
scattered throughout the Research Forest were sampled with three cruise plots per polygon.
These sights were selected to represent the diversity of the types and age classes that had been
identified and were readily accessible.

The quality of the timber typing was deemed acceptable, considering the limited number of
polygons sampled.  In 62.5% of the polygons, the leading species was correctly identified.  Of the
remainder, the inadequacies could be explained by successional shifts over the intervening 50
years or were slight order difference (eg PlF instead of FPl).  A similar level of accuracy was
observed in the current inventory (1991).  This level of accuracy is better than inventory audit
undertaken for the Fort St. James Forest District in general, which showed 48% of growth type
groups (eg first and second leading species in order). (1998).   Age classes were accurate to 50%
with the majority of the inadequacies underestimated the 1947 age class by one class.  It is
interesting to note that 25% of the age classes of the current inventory are accurate within our
limited sample. The inventory audit shows inaccuracies in the current inventory of 22 years
(1998). The height classes were 75% accurate.  See Appendix 1 for details.
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Discussion

Comparison of Forest Landbase

Table 1 compares the changes in landbase over the last fifty years.

Table 1   Comparison of Forest Classifications

Area (ha)Symbol Forest Classifications 1947 1999
C cultivated 1
Lk lake 76 85

NPBr non-productive brush 83 257
R rock 31 22

SWAMP swamp 264 205
U urban 37

X&R 2
Sl slide 7

Total Non-productive Land: 464 606
NP non-productive 69

NCBr non-commercial brush 91 257
NC non-commercial 57 142
Op open 17

Total Non-productive Forest: 165 468
NSR not sufficently restocked 275 907

F forest 12128 11051
Net area (forest): 12403 11959
GROSS AREA: 13032 13032

The net forested land shows a reduction of four percentage (444 ha) over the last fifty years.  The
majority of this appears to be in sites classified as non-productive and non-commercial brush or
non-commercial forest.  This may reflect indicate a reduction of forest land productivity due to
natural or man-induced changes through harvesting activities or variations in interpretation
between the timber-typing.  Management prescriptions during the 1950s and 1960s relied heavily
on natural reforestation, the failure of which may be interpreted as non-commercial brush.  The
changes in brush occurrence may also reflect increased beaver populations and resultant
changes in hydrology throughout the Research Forest, the result of shifts in vegetation types.

Figures 3 is a reproduction of an orthophoto that was produced from the 1947 photography.  It is
contrasted with a 1999 satellite image of the Research Forest (Figure 4).
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Figure 3   1947 Orthophoto

Figure 4  1999 Satellite Image of Research Forest
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Comparison of Landscape Attributes
The 1947 photography and forest cover mapping provides a ‘snapshot’ of the ‘natural’ forest that
occupied the Research Forest landbase at that time.  This section contrasts the landscape
attributes of that forest with those found in 1999, focussing on species, age and seral stage
distribution and patch size characteristics.

These attributes are analyzed for the entire Research Forest landbase to provide an
understanding of overall shifts in the various attributes and also by RMZs to identify specific areas
in the Research Forest that may require special attention.

Comparison of Species Distribution

Figures  7 , 8 and 9 show shifts in leading species distribution over the Research Forest
landbase.

Figure 7   Comparison of Species Distribution

Conifer Shifts

Lodgepole pine (Pl) as a leading species has shown a decrease of almost 25% over the last fifty
years, while white spruce hybrid (Sx) has shown an increase of 12% and sub-alpine fir (Bl) of
10%.    Douglas-fir (Fd) leading stands show a minor reduction of 3%.

In all but one RMZ, we see decreases in Pl-leading stands ranging from 9-34% (averaging 16%
per RMZ) and although, the amount of Fd-leading stands stays fairly consistent over the whole
forest, individual RMZs show decreases from 31% to increases of 40%.  Those RMZs which have
experienced the most logging show an average decrease in Fd of 12% and Pl of 13%.  Sx-
leading types have increased by 12-24% (averaging 15%) in the RMZs with the most logging and
Bl-leading types have increased an average of 10% (ranging from decreases of 4% to increases
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of 24%.  In the RMZs with little logging history, species shifts for all species average less than
10%.

Deciduous Shifts

Over the entire forest, there has been a 3% increase in the amount of deciduous-leading stands
since 1947. The percentage of the landbase dominated by deciduous types over the last 50 years
has varied from 10 -13% of the forested landbase.  The amount of paper birch (Ep) has shown a
slight increase and seems to have an increased presence throughout many of the mixed
regenerated types, contrasted with aspen types (At) which predominate in 1947.

Only four RMZs show increases in deciduous-leading types of greater than 10%, (ranging
between 10-19%).  The larger of these RMZs experienced some of the first logging that was done
in the area during the 1940s.

Species Mix

The most common conifer-leading species mix in 1947 is PlFd and in 1999 is FdSx.  Other
common mixes in 1947 are FdSx, PlSx, SxFd and FdSx (in that order).  In 1999, they are SxAt,
SxBl, SxFd and PlSx.

The most common deciduous types in 1947 are pure At, AtSx, AtPl and AtFd.  In 1999, they are
EpSx, AtSx, AtFd and AtEp.

 Species Shifts by Age Class

In the early seral stages(age classes 1and 2)1, we see a significant shift from deciduous (mostly
aspen-leading) in 1947 to conifer types in 1999, primarily FdSx, SxBl or FdPl

In the mid-age groups (age class 3, 4 and 5), we still see a shift from the more decidous-leading
types (as a percentage) to the conifer-leading over the fifty years and a shift from from At-leading
to Ep types as part of the deciduous mix.  The conifer component in 1947 tends to include greater
amounts of Fd and Pl-leading (FdPl, pure Fd, FdSx, PlSx or PlFd) than 1999 where the Sx mixes
(Sx Fd, SxAt, FdSx, or PlSx) tend to have greater representation.

In the mature types (age classes 6,7,8, and 9), there tends to be a greater representation of
decidous types in 1999 than 1947, although there is less than in earlier seral stages in both
years.  Conifer types in 1947 tend to be Pl-leading (PlSx or PlFd) or Fd-leading (FdPl or FdSx)
especially in the older age classes.  Conifer stands in 1999 tend to be Sx-mixes including SxAt,
SxPl, pure Sx or FdSx.

                                                          
1 Definition of Seral Stages: Early = <40 yrs, Mature = 100 yrs+, Late = 141 yrs+
Definition of Age Classes: 1 = 1-20 yrs; 2  = 21-40 yrs; 3 = 41-60; 4 = 61-80; 5 = 81-100; 6 = 101-120; 7 =
141-250; 9 = 251+
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Figure 8   Spatial Comparison of Species Distribution
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Table 9  Comparison of Species Distribution by RMZ
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Comparison of Age Class Distributions

Figure 10 shows a comparison of age classes over the last fifty years and figure 11 shows a
comparison of seral stages.  Figure 12 contrasts the spatial distribution of age classes.

Figure 10  Comparison of Age Class Distribution.

Figure 11  Comparison of Seral Stage Distribution
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Figure 12   Age Class Distribution
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In 1947, sixty-seven percent of the forest landbase was in mature forest types; in 1999, just under
60% are also mature types.  In figure 10, we see the bulk of the mature type was in age class
7,and fifty years later, the majority of that type is in age class 8.   We see an abrupt increase of
about 25% of the current forest in younger age classes which reflects the logging that has
occurred since 1947.   The 1947 age class distribution shows slightly greater percentages of the
landscape in the mid-seral stages (age classes 3, 4, and 5).   Figure 12 shows a pattern of
mature forest throughout the northern and eastern portions of the Research Forest with remnants
of older forests scattered throughout.

The 1999 age class distribution map (Figure 12) shows the concentration of  logging (age classes
1 and 2) on the north and east portions of the Research Forest.  The mature forest types have
shifted to the southern portion of the Research Forest.  Figure 15 contrasts the seral stage maps,
which demonstrate the shift in position of the mature forest types.   It is interesting to observe that
the landscape pattern left over the north and east portions of the Research Forest from the
logging are very similar to 1947 forest in terms of size of even-aged stands (eg fire established)
and remnants of mature types between them.

Figure 13  Comparison of Age Class Distribution by RMZ
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Table 2  shows a comparison of  the seral stage distribution by RMZ for 1947 and 1999; it
contrast them against targets developed for them in the sustainable cut analysis.  These targets
are based on identified resource values within each RMZ and follow the biodiversity guidebook
guidelines for low, medium and high diversity goals.

Table 2  Comparison of Seral Stages

RMZ Seral Stages - Biodiversity
Guidebook Targets

Seral Stages - 1999 Seral Stages - 1947

early mature old early mature old early mature old
1 <40 >34 >16 1.5% 95.2% 36.7% 1.5% 21.8% 0.6%
2 <40 >34 >16 3.9% 96.1% 83.7% 0.1% 76.0% 16.5%
3 <54 >23 >11 53.8% 44.5% 38.7% 0.0% 91.1% 23.2%
4 <54 >23 >11 68.3% 21.8% 19.9% 0.0% 80.6% 16.5%
5 >11 >11 38.6% 52.8% 29.5% 0.0% 97.0% 21.7%
6 <40 >34 >16 11.3% 82.2% 38.3% 11.4% 33.3% 10.7%
7 <54 >23 >11 0.1% 99.9% 49.6% 0.0% 45.1% 4.2%
8 <40 >34 >16 37.5% 37.8% 23.0% 0.0% 70.2% 7.6%
9 <54 >23 >11 7.5% 79.5% 30.7% 20.3% 24.1% 21.0%

10 <40 >34 >16 49.9% 46.1% 35.8% 0.4% 87.2% 44.8%
11 >11 >11 27.3% 65.9% 30.0% 0.0% 63.0% 49.0%
12 <40 >34 >16 47.4% 42.1% 35.7% 10.4% 84.1% 47.1%
13 >11 >11 1.1% 62.6% 50.4% 33.4% 62.2% 54.2%
14 <54 >23 >11 37.3% 61.5% 24.6% 11.5% 17.1% 17.1%
15 <40 >34 >16 16.8% 77.8% 63.8% 0.0% 91.0% 78.0%

It is interesting to note that while 1999 seral stages exceeds early seral targets in a few of the
RMZs, the 1947 seral stages  misses mature and old targets in more of the RMZs.  The 1999
scenario is easily explained by the extensive harvesting in some of the RMZs during the last 50
years.

Figure 14  Comparison of Seral Stage by RMZ
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Figure 15   Comparison of Seral Stages
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Comparison of Patch Sizes

The patch sizes have been defined by combining stands of similar age class based on an
assumption that similar aged forests provide for similar ecological functioning.  Table ___
contrasts the relative patch sizes in 1947 and 1999 showing average and range values.

Table 3  Comparison of Patch Sizes by Age Classes

1947 1999Age Class average range average range
1 85.4 0.7-50.4
2 21.5 0.1-123.7 84.1 0.1-492.9
3 32.2 0.03-465.1 28.2 0.1-575.6
4 30.4 0.46-343.8 18.5 0.1-201.8
5 32.9 0.49-154.2 20.2 2.3-46.5
6 28.4 6.26-126.4 30.6 0.8-150.4
7 121.6 0.139-3243.4 49.9 0.1-312.8
8 74.78 0.328-1501.7 34.8 0.1-707.4
9 30.3 9.6-67.3 16.2 4.5-49.2

Total 43.7 0.03-3243.4 35.5 0.1-956.2
 

With the exception of age class two and six, all the patch sizes (by age class) tend to be larger in
1947 than in 1999 with those in the older types exceptionally so.  This may reflect an increased
fragmentation of the landscape.
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Conclusions

From this analysis, there are several trends that emerge:

1. Overall shifts from Pl-leading types to Sx and Bl-leading types in all age classes.
2. A decline in Fd-leading types in the older age classes.
3. An aging deciduous component with a shift from At-leading or pure At stands to Ep

as a component of mixed stands.
4. The main seral stage remains the mature cohort, which shows limited reduction in

total area.
5. An increase in the early seral stages but not in the magnitude seen when the current

mature cohort was established.
6. Reduced patch-size.

We can venture some explanation of these trends.

There are several things that may contribute to the decline of Pl in the mature types.  First, the
majority of the mature forest tended to be a Douglas-fir and pine mixture and in the mature types,
we may be seeing a shift from pine as the leader to the longer-lived Douglas-fir as the pine
component dies out and the proportional increase in other components of the stands (eg Sx).
Second, the pine-leading (or likely the pine/Douglas-fir mixes) show heavy concentrations on the
northern and eastern portions of the Research Forest which were heavily logged.  This likely
reflects the early preference for Fd and those stands that had a significant portion of Fd.

There is also increased prevalence of spruce and sub-alpine fir in the logged over areas.  In
much of these areas, where diameter limit cutting (or high-grading) occurred, understory species
such as sub-alpine fir or spruce were left and the shift of species may reflect this.  Another
explanation may be that the logging tended to be limited in the areas where Sx was the dominant
type but this does not appear to be the case in the analysis of the RMZs nor is it consistent with
reports of the marking prescriptions described by practioners.

The shifting of deciduous component into the later seral stages suggests a number of things.  The
deciduous leading stands in 1947 are aging; current silviculture practices and the reduction of
wildfire are limiting the propagation of deciduous stands; and the 1999 forest cover information is
suspect (in that, it shows a significant proportion of At in age classes beyond its normal rotation
age).  A comparison of overall deciduous figures suggest that the total area is not decreasing but
the character of those stands may be changing.  Certainly the increase in Ep is associated with
the diameter limited cutting which relied on natural regeneration in an uneven-aged forest
structure which would likely be different than a natural disturbance.

The reduced patch size is also likely to be associated with the logging which tended to be blocks
smaller than a wildfire induced opening with the implication of increased fragmentation throughout
the Research Forest Landscape.

In a natural disturbance regime 3, stand replacing fires occur every 125 years or so.  Inasmuch
as much the predominant age cohort in the 1947 was in age class 7, we might infer that a major
fire occurred in this area in 1807-1827.  That may suggest that the subsequent logging during the
last 50 years is not inconsistent with the natural disturbance regime, if the silviculture treatment
resulted in a similar vegetation pattern.  The choice of diameter limit cutting without either artificial
reforestation or sufficient ground disturbance appears to have shifted the species mix both in
terms of conifer and deciduous types.
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This analysis does suggest that the Research Forest has altered from the ‘natural’ forest
conditions.  It does provide a target condition at one point in time in a natural rotation.  It does
show where within the landscape, the greatest changes have occurred and their implications on
the rest of landscape.  But it is far from complete in answering the question of whether ecosystem
restoration is required on this landscape.

The implications of this analysis raise further questions for both the long-term management and
ecological restoration of the Research Forest landbase:

1. Is the shift of conifer species significant in the terms of providing certain elements of
ecosystem function and if so how?  What are the key elements are within these stands,
and to what levels are they lacking?

2. Inasmuch as we are only contrasting the forest over 50 years, what are the implications
over an entire rotation or two?  Projecting the trajectories of forest development on both
the ‘natural’ forest (1947) and the contemporary forest would be helpful in determining if
what we currently see on the forest is within the natural range of variation.

3. If the implications of recent management is significant in its reduction of natural
ecosystem function, are mid-rotation interventions necessary and what should they be?

4. Are there compounding issues that preclude the restoration of these sites to what they
had been (eg hydrological changes due to roads, global warming)?

This project has provided the first step in developing strategies for both long-term landscape
management and ecosystem restoration on the John Prince Research Forest.
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Appendix 1 – Check Cruise Data



26

Table 4  Check Cruise Comparison

Transect # IFS Typing-1947 MoF Typing
Projected to 1995

Field Measurements - 2001

Sp#1 Sp#2 Sp#3 Sp#4 Age Ht DBH Age
Class

Height
Class

1 FPlS(B)7315-16 SF(B)8414-16 F S P B 146 27.98 39.4 7 3
2 FS4202-12 FB(Ep)8313-15 F S P 135 27.8 44.6 7 3
3 Pl(FA)8314-20 Pl(FAt)8314-20 P Ep (S) (B) 86 26.16 26.95 5 3
4 SPl(FB)8414-20 SF(At)8414-15 S (F) (B) (At) 140 31.1 34.2 7 4
5 Pl(S)6315-16 PlS8314-17 P (B) 136 27.1 28.4 7 3
6 PlF(SB)7415-20 F(S)9414-15 F P S (B) 165 32.04 39.9 8 4
7 AtAc(Ep)3204-20 AtS(FEp)6314-19 At 93 23.8 29.7 5 3
8 AtPlFS3204-16 Pl(SAt)5316-19 P F (Ep) 116 28.02 33.53 6 3
9 FS(PlB)8315-17 FS8414-2 F 161 25.6 37.9 8 3
10 Pl(FS)7345-10 AtPlF(S)3204-18 F S P 148 30.9 49.6 8 4
11 FS8413-15 SF(BAt)7316-15 F S At Ep 115 34.08 43 6 3
12 FPl(S)7315-20 F(PlS)8414-19 F B (S) 158 31 46 8 4
13 F(SPl)8315-20 FPlS8316-13 F (B) 161 21.5 39.4 8 3
14 PlF(S)8415-20 FPlS8315-13 F 206 24.7 36.3 8 3
15 Pl(S)3205-16 + Vets SAtF(Pl)8315-9 S F (At) (Ep) 124 30.6 46.8 7 4
16 SF(BPl)8414-19 SAtF(Pl)8315-9 F S (P) 133 21.3 37.8 7 3

Age class Range ht class Range
1 1-20 1 0-10.4
2 21-40 2 10.5-19.4
3 41-60 3 19.5-28.4
4 61-80 4 28.5-37.4
5 81-100 5 37.5-46.4
6 101-120 6 46.5-55.4
7 121-140 7 55.5-64.4
8 141-250 8 64.5+
9 250+
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Appendix 2 – Comparison of Age and Species Attributes by RMZ
 (detailed spreadsheets)



29

Table 5  Comparison of Age Class Distribution by RMZ

RMZ Year Age Classes (Percentage of Forested Land)
1 2 3 4 5 6 7 8 9

1 1947 0.0% 1.5% 40.4% 34.7% 1.6% 0.0% 21.2% 60.0% 0.0%
1999 1.5% 0.0% 0.0% 30.0% 3.0% 32.0% 26.5% 34.3% 2.5%

2 1947 0.0% 10.0% 8.3% 2.4% 13.3% 14.6% 44.9% 16.5% 0.0%
1999 3.9% 0.0% 0.0% 0.0% 0.0% 0.0% 12.5% 83.7% 0.0%

3 1947 0.0% 0.0% 0.0% 0.1% 8.8% 0.0% 67.9% 23.2% 0.0%
1999 24.3% 29.5% 0.0% 60.0% 1.1% 5.5% 0.4% 36.3% 2.4%

4 1947 0.0% 0.0% 0.0% 0.0% 19.4% 14.1% 50.0% 16.5% 0.0%
1999 30.0% 38.3% 3.8% 2.3% 3.8% 1.9% 0.0% 19.9% 0.0%

5 1947 0.0% 0.0% 1.4% 1.6% 0.0% 0.0% 75.3% 21.7% 0.0%
1999 9.2% 29.3% 0.0% 0.0% 8.7% 60.0% 22.7% 29.5% 0.0%

6 1947 0.0% 11.4% 22.5% 24.8% 8.1% 1.1% 21.5% 4.6% 6.1%
1999 10.9% 0.4% 2.3% 0.0% 4.2% 19.6% 24.3% 37.9% 40.0%

7 1947 0.0% 0.0% 38.3% 15.4% 1.3% 36.2% 4.7% 4.2% 0.0%
1999 10.0% 0.0% 0.0% 0.0% 0.0% 11.1% 39.2% 49.6% 0.0%

8 1947 0.0% 0.0% 21.3% 3.4% 5.1% 6.5% 56.1% 7.6% 0.0%
1999 15.3% 22.2% 12.4% 3.4% 8.9% 4.1% 10.8% 23.0% 0.0%

9 1947 0.0% 20.3% 25.8% 29.9% 0.0% 0.0% 3.0% 18.8% 2.2%
1999 7.5% 0.0% 0.0% 0.0% 12.9% 44.2% 4.7% 22.2% 8.6%

10 1947 0.0% 40.0% 7.1% 3.3% 2.0% 1.6% 40.9% 44.8% 0.0%
1999 24.2% 25.6% 3.5% 0.0% 0.5% 3.6% 6.7% 33.7% 2.1%

11 1947 0.0% 0.0% 2.9% 12.0% 22.0% 14.0% 10.0% 15.9% 33.1%
1999 8.2% 19.1% 0.0% 2.0% 4.7% 6.0% 29.9% 30.0% 0.0%

12 1947 10.4% 0.0% 3.6% 1.6% 40.0% 3.7% 33.3% 47.1% 0.0%
1999 10.8% 36.7% 7.7% 2.5% 0.3% 3.2% 3.3% 35.7% 0.0%

13 1947 22.7% 10.7% 1.6% 2.9% 0.0% 4.4% 3.6% 54.2% 0.0%
1999 1.1% 0.0% 1.3% 33.9% 1.1% 12.0% 20.0% 3.5% 46.9%

14 1947 7.2% 4.3% 14.4% 57.0% 0.0% 0.0% 0.0% 17.1% 0.0%
1999 5.0% 32.3% 0.0% 1.2% 0.0% 29.8% 7.1% 0.1% 24.5%

15 1947 0.0% 0.0% 0.0% 90.0% 8.0% 0.0% 13.0% 67.6% 10.4%
1999 16.8% 0.0% 5.4% 0.0% 0.0% 13.8% 0.2% 63.8% 0.0%
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Table 6 Comparison of Species Distribution by RMZ

RMZ Year Leading Species (Percentage of Forested Land)
Ac At Bl Ep Fd Pl Sb Sx

1 1947 1% 41% 3% 47% 1% 7%
1999 2% 22% 19% 46% 1% 10%

2 1947 11% 36% 34% 18%
1999 3% 47% 3% 10% 37%

3 1947 1% 41% 47% 11%
1999 24% 4% 30% 15% 28%

4 1947 10% 60% 30%
1999 23% 10% 5% 25% 1% 36%

5 1947 3% 47% 30% 20%
1999 38% 2% 39% 9% 12%

6 1947 16% 40% 29% 16%
1999 13% 1% 1% 47% 13% 25%

7 1947 40% 48% 11%
1999 50% 39% 10%

8 1947 8% 22% 55% 2% 13%
1999 0% 7% 13% 6% 18% 21% 4% 32%

9 1947 47% 30% 17% 5%
1999 39% 7% 41% 2% 12%

10 1947 1% 5% 1% 23% 33% 1% 37%
1999 2% 15% 4% 8% 12% 2% 57%

11 1947 4% 2% 29% 38% 27%
1999 4% 1% 5% 36% 24% 30%

12 1947 1% 8% 6% 23% 25% 37%
1999 17% 2% 3% 10% 11% 58%

13 1947 18% 1% 45% 27% 10%
1999 26% 7% 32% 11% 24%

14 1947 37% 4% 27% 21% 11%
1999 5% 17% 24% 15% 39%

15 1947 3% 19% 38% 16% 25%
1999 18% 49% 32%






