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I) INTRODUCTION

Within the North Coast TSA, red alder is commonly found in the lower elevation
subzones on the richer site series.  Red alder is a shade intolerant pioneer species which grows
very rapidly following disturbance.  Silviculture foresters have been challenged to control
alder on the richer site series where conifer management has historically been the preferred
option.  

Increasing demand for alder wood products and recognition of its unique ecological
characteristic has prompted the rethinking of alder management.  “The Management of Red
Alder with the North Coast TSA of Northwestern British Columbia” outlines important
factors necessary to successfully manage this species.  The paper found in Appendix B
outlines silvics, site series selection, best management practices and stocking standards for red
alder in the North Coast TSA.

Over the last few years North American and world markets have begun to develop for
red alder wood products.  To meet these market demands, local and outside interests are being
expressed as to the availability, quantity, and quality of the red alder resource within
Northwestern British Columbia’s forests.  To provide answers to these questions and set
future direction on the potential of the red alder resource in the North Coast TSA, forest
inventory assessment was needed.

The forest inventory assessment will focus on inventory polygons containing greater
than a 50% component of red alder.  Potential available volumes will then be determined on
an existing area basis under a management scenario and for the unmanaged existing alder
volumes.

Wood quality values for red alder in the North Coast TSA are unclear at this time.
Wood quality generally deteriorates in unmanaged alder stands once trees reach 50 years or
higher.  Alder age classes within the North Coast TSA will be utilized to help provide an
estimate of wood quality.

The forest inventory assessment will help determine the quality and quantity of red
alder resource so that a sustainable volume can be estimated to meet current and future market
demands.  The assessment will also aid in determining shortfalls in the inventory data set and
provide recommendations to fill these gaps.

II) METHODOLOGY

The forest inventory data set used in the most recent Timber Supply Review (TSR) for
the North Coast TSA was utilized to determine area, volumes, site productivity and age class
distribution estimates for alder leading (50 – 100%) stands within the TSA

Graphs were produced for the alder leading polygons (50-100 %) by area, volume, site
classes (G, M, P, L and O) and age class distribution. 
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Potential annual allowable cuts (AAC’s) were calculated for the existing area under a
management scenario and for the existing volumes.  Potential AAC’s were calculated only on
site classes Medium to Good, which are favorable to red alder management.  Lower site
classes have been deferred from harvest until further review.

Red alder is a short lived species with deterioration in wood quality once trees reach
50 years of age and older.  Trees in these upper age classes are known to contain a higher pulp
component.  Wood quality was estimated by establishing a series of assumptions based on age
classes.  The majority of the red alder volume is in age classes 50 years and older.

III) RESULTS

a) AREA

Figure 1.     Area of red alder (50 – 100%)
                     North Coast TSA

Areas for alder leading were determined during the most recent forest inventory
reclassification where deciduous polygons were identified through photo interpretation.
During this process photo classifiers were focused primarily on coniferous types.  This has
lead to suspect typing of the hardwood polygons.  During a preliminary review of a mapsheet
within the Cranberry TSA (Appendix A), several noncommercial brush (NCBr) polygons
were classified instead of an actual deciduous type.  Re-typing of the deciduous polygons for
this mapsheet also showed an increase in area from the old classification of 25%.  These types
of errors could also be commonplace in the North Coast TSA.
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i) Potential AAC based on existing area of alder leading – management 
scenario.

Assumptions
� M-G site classes only, remove P, L and unclassified (O) site classes from

area.
� M-G site classes must be SI 25 or greater for alder management.
� TASS growth model runs for red alder SI 25 and SI 30.
� Rotation lengths based on 25-cm log with a minimum volume of 350 cubic

metres/hectare.
� Thinning (PCT) carried out at age 10 years to 800 well-spaced stems per

hectare.

Figure 2: Area of alder by site class (50 – 100%) 
North Coast TSA
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Red Alder

6,437 ha total area (Figure 1) – 335 ha (P, L, & O site classes as per Figure 2) = 6,102 ha
6,102 ha @ 350 m3/ha = 2,135,700 m3 

SI 25 = 2,135,700 m3  @ 50 year rotation = Potential AAC of 42,714 m3 /yr.

SI 30 = 2,135,700 m3  @ 35 year rotation = Potential AAC of 61,020 m3 /yr.

Where alder-leading area is managed intensively, potential available volumes and
hypothetical AAC estimates for SI 25 and SI 30 sites are as follows:

Table 1: Potential AAC summary table for alder leading (50 – 100%)
 Management Scenario

AAC

Dr

(total m3)

Rotation Age 50

SI 25

(m3/yr)

Rotation Age 35

SI 30

(m3/yr)
2,135,700 42,714 61,020

By moving from a SI 25 to a SI 30 our rotation lengths are reduced by approximately
40% with volume increases of approximately 40%.  This demonstrates how important it is to
having accurate site indices.  A one metre difference in SI can have large impacts on yields
over time.
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Figure 3: Area of alder by age class (50 – 100%)
North Coast TSA

Age classes break down as follows:

� Age class 1 1 – 10 years of age
� Age class 2 11 – 20 
� Age class 3 21 – 30
� Age class 4 31 – 40
� Age class 5  41 – 50
� Age class 6 51 – 60
� Age class 7 61 - 70
� Age class 8 71 – 80
� Age class 9 81 – 90
� Age class 10 91 – 100
� Age class 11 101 years +

Alder stands less than 20 years of age have the potential for pre-commercial thinning
(PCT) treatments where SI’s are greater than 25 metres at age 50.  PCT should be focused on
stands with heights less than 12 metres to meet end product objectives of high valued
sawlogs.  Figure 3 identifies approximately 550 hectares 20 years and younger.  

It is unlikely that commercial thinning (CT) opportunities exist for unmanaged alder
stands.  Poor access and high densities limit commercially viable ventures.  A start again
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approach with an intensive alder management strategy (Appendix B) is the preferred option in
these older age classes.

ISIS reports and an office review of opening files and records in the younger age
classes (< 50 years) may also fill site productivity and growth and yield data gaps.  Recent
silviculture surveys give site-specific information more accurately than provided by the forest
inventory.

b) VOLUME

i) Potential AAC based on existing red alder volumes

Assumptions:
� Remove P, L, and Unclassified (O) site class volumes (Figure 5)
� Rotation length of 50 years
� 

Figure 4: Volume of alder (50 – 100%) 
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Figure 5: Volume of alder by site class(50 – 100%)  

Red Alder

Total volume: 691,038 m3 (Figure 4) – 40,231 m3 (P, L, & O site classes, Figure 5)   = 650,807 m3

650,807 m3 @ 50 year rotation = Potential existing AAC    =   13,016 m3/yr 

The unclassified site classes (O) have been removed from the potential existing AAC
volume.  This volume could contribute to the AAC if upon review these unclassified site
classes were identified M – G.

The insignificant volume (Figure 5) and area (Figure 2) identified will have a
negligible impact on the AAC.
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c) WOOD QUALITY

Figure 6 Volume of alder by age class (50 – 100%)

Figure 6 illustrates that a high proportion of the volume is in the upper age classes.
Poor wood quality is typically associated in trees that are 50 years of age and older.

To determine a general estimate of wood quality based on pulp and/or sawlog
volumes, the following assumptions have been made:

� Age classes 81 years + 80% total volume pulp
� Age classes 51 – 80 years 50% volume pulp
� Age classes 1 – 50 years 20% volume pulp
� Includes all site class volumes
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Table 2: Summary of pulp and sawlog volume estimates for red alder on existing 
volumes for all site classes

Dr (m3)

Total Pulp 
(51%)

Sawlogs
 (49%)

691,038 350,331 340,707

Upper age classes 81 years and greater make up 29 % of the volume, 51 – 80 age
classes 44 % of volume and age classes 1 – 50 27% of the volume.

More accurate cruise information is required, especially in age classes 51 years and
older.  Sawlog volumes may be underestimated in these age classes.

IV) Recommendations

1) Original forest inventory classification was focused primarily on coniferous
species.  Mapsheets within the North Coast TSA will need an updated
reclassification of the deciduous (red alder and cottonwood) component.

A trial mapsheet (Appendix A) was reclassified in the Cranberry TSA.  The
reclassification was undertaken so that direct comparisons of polygon size and
species composition could be made to the existing inventory data set.  Some of
the findings showed an increase in the deciduous area by 25% and
misclassification of NCBr polygons which were in fact deciduous polygons. 

Although the mapsheet studied was in the Cranberry TSA it is likely that
similar conditions exist in the North Coast.

2) Site series most conducive to deciduous management need site productivity
estimates.  SIBEC estimates for red alder is required.

Destructive sampling within a random number of deciduous polygons would
assist in providing site series productivity and the development of alder growth
curves.

3) The red alder component available for harvest has to be more accurately
identified.  Net downs derived from higher level plans, access constraints, for
biodiversity purposes, etc. need to be rectified.
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4) An ISIS report of all existing alder age classes is necessary.  Primary focus
should be in the younger age classes (<20 years) which afford pre-commercial
thinning opportunities.  Opening files could then be used to assist in
determining species composition, site productivity estimates and pest
considerations.

5) The site indices within the Good, Medium, Poor, Low and the Unclassified (O)
site classes need to be reviewed and refined.  Site indices ranges within the
various site classes are too broad.  For example within the Good site class the
range in site indices ranged from 6.0 to 40.0.  

This certainly brings into question the accuracy of the area within the various
site classes.  Primary concerns are in the Good and Medium site classes where
alder management is to be focused.

The “O” site class needs to be categorized into one of the site classes.
Predictive ecosystem mapping would be a valuable tool where ISIS records are
not available.

6) Better estimates of wood quality in age class 50 years of age and above are
needed.  Actual cruise information with the inclusion of destructive sampling
within a broad range of polygons is necessary.

7) An inventory review of black cottonwood should be completed.  Best
management practices, tree silvics, site series selection and stocking standards
are also required.  At should follow a similar format to what was done for red
alder in Appendix B.

V) Conclusions

To determine the viability of red alder management in the North Coast TSA, volume
and area estimates of the alder resource were required.  This was obtained using existing
forest inventory information for alder-leading polygons (50 –100%).

Alder management in the future will be focused on the established alder leading (50-
100%) area.  Site classes must be in the Medium to Good category with SI’s 25 or greater.
Questions about the area within the Medium – Good site classes exist, and more research is
required to better define the operable land base.

Potential volume increase and hypothetical AAC’s were determined for the existing
alder leading area and the existing volumes.  The hypothetical AAC for the existing alder
leading area was determined from a management scenario using a series of assumptions
which was then modeled using TASS to produce final yield tables.  Hypothetical AAC’s were
then also determined for the existing alder leading volumes on the Medium to Good site
classes over a 50 year rotation.
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The hypothetical AAC determinations based on the existing alder leading volumes
when compared to the potential of managed stands on an area basis was quite distinct.
Hypothetical AAC’s based on existing volumes for alder leading polygons on a 50 year
rotation is 13,016 m3/annually.

Under the management scenario using the current exiting alder leading area the
hypothetical AAC’s are considerably higher.  For example, TASS alder runs on SI 25 at 50-
year rotations show AAC’s of 42,714 m3 annually, while for SI 30 sites hypothetical AAC
increases by 40% to 61,020 m3 annually.  Rotation lengths within the SI 30 sites are reduced
to 35 years or 40% lower than on the SI 25 sites.

Wood quality information is not available for the red alder within the North Coast
TSA.  To get some estimates of pulp and sawlog volumes age class distributions were used.
Red alder in unmanaged stands start to decay early in the life cycle and that in the upper age
classes (81+ years) are generally of poorer quality.    Only 29% of the total volume is in the
upper age classes.  Final estimates indicate an approximate 50/50 split of pulp to sawlogs. 

Red alder management within the North Coast TSA has limited potential if the
existing volume of alder leading is managed on a 50-year rotation.  The low volumes and poor
wood quality limit viable economic ventures.  This especially holds true when considering the
access limitations that commonly exist within the North Coast TSA.  However using the
“Management Scenario”, SI 25 sites yield potential annual volumes of 42,714 m3, while SI 30
sites yield much higher potential annual volumes of 61,020 m3.  The “Management  Scenario”
using SI 25 sites is deemed a very conservative approach when forecasting potential future
volumes.  It is believed that SI 30 sites and greater are common within the North Coast TSA,
but actual area estimates of these higher SI sites need to be better defined.

With an adopted intensive management regime for red alder substantial increases in
yields and wood quality can be expected.  This is especially true on higher site index sites,
which have the potential to reduce rotation lengths while providing high valued end products
in a shorter period of time than coniferous species.
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APPENDIX A: Pilot Project – Delineation of Deciduous Polygons Within Mapsheet
103P068, Kispiox Forest District

Pilot Project

Delineation of Deciduous Polygons within 103P. 068
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Introduction

As illustrated in the attached forest cover map 103P. 068 scale 1: 20 000, the area is
located within Kispiox Forest District and was managed by Skeena Cellulose Incorporation.
Geographically, the area is located along Highway 37 (East Site), and starting near Cranberry
River Junction and Highway 37.  There is evidence of a number of deciduous polygons,
which are located predominantly on the southern portion of the map.  The last inventory was
done over thirty years ago, and the licensee is uncertain about the quality and accuracy of
existing forest types.  Especially, since the last inventory, there have been large changes in the
deciduous component of the forest cover and the licensee intends to find out to what degree
the existing data is inaccurate.

Methods:

The procedure for this analysis generally follows the standards for forest inventory.
This general sequence of analysis was developed:

Review of the current forest cover map
Highlighting of polygons with deciduous species in the main canopy
Photo preparation  
Delineation of new polygons
Creation of transparent overlays
Comparison of  “new types” with forest cover map existing polygons

Review of the 103P.068 Forest Cover Map

The office review of the existing forest cover map was completed taking special consideration
to deciduous species.  Note that the majority of the deciduous polygons are located along
Cranberry River within Riparian Management Areas, and also in between existing openings
(cut blocks logged in the early 1990's).  Some deciduous stands have originated after wildfire
of which evidence is noticeable on east facing slopes.

Aerial Photography Preparation

Color aerial photography on average scale 1: 12 000 was used.  All photographs were
marked with direction and organized to flight lines.               

Delineation of Deciduous Polygons

The delineation focus was identifying deciduous leading polygons with trees over 15
years old. A minimum size of 2.0 hectares was chosen for the polygons.  Typing was done
according to inventory standards (VRI Photo Interpretation Procedures March 1999), that is,
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all the polygons were closed and linked to double line features.  However, in this project,
standards were adopted only to delineate deciduous polygons and create a working overlay.
The line was drawn with permanent ink.  The final delineation will be completed during the
attribute estimation process after field calibration is completed.  No silviculture stratum was
identified since silviculture files were not available at this time.  Delineation was conducted to
distinguish observable changes:  

Age, 
Species, 
Height, 
Crown closure, 
Stand structure.  

To maintain consistency and quality, delineated polygons will be reviewed after the field
phase and revisited for quality control.

Results

Area changes:

A metric area grid has been used to estimate the area of new deciduous polygons.
Total new area of deciduous polygons is 991 hectares.  Approximately 25% increase, 247
hectares in comparison to the forest cover map.  The majorities of changes were delineated in
proximity and within previously logged cut blocks.  This significant difference is due to the
fact that the existing inventory is old and delineation of polygons at the time was focused on
conifer species.

NCBR

According to VRI standards Non Commercial Brush (NCBR) polygons no longer
exist, since the new inventory is geared to classify all the vegetation.
Within 103P.068, 47 hectares were designated as NCBR.  However, within this area are noted
a significant component of deciduous trees including Red Alder (Dr), Trembling Aspen (At)
and Birch (E).   In many instances trees are small which makes it difficult to determinate
correct species composition and site values.  

Volume

The total area of deciduous species has increased by about 25%, 247 hectares.
Assuming that average merchantable volume of deciduous stands within Kispiox Forest
Products is approximately 150 m3 per hectare, the increase of volume within one map sheet
103P.068 is 37 050 m3.  New delineation revealed that a total of 991 hectares accounts for
deciduous stands, which translates to 148 650 m3 of merchantable volume. 
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Accessibility and Resource Management Areas

Resource Management Areas are predominantly located along Cranberry River.  Here
are located large homogeneous Cottonwood polygons.  Some of the polygons have a scattered
Spruce component.  New delineation revealed many discrepancies in comparison to the
existing forest cover map; more than 90% of polygons have different line work.
Conservatively, 50% of polygons located in proximity to Cranberry River are accessible.
Other deciduous polygons within map 103P.068 are easily accessible through existing
network of forest roads.

Conclusion

There are four main highlights in this analysis:
� The estimated volume is 148 650 m3, increase of 25% (37 162m3) in

comparison to existing forest cover map (111 487m3)
� There is a minimum of 25% more deciduous polygons than appear on the

forest cover map,
� Generally, line work of old inventory is incorrect in over 90% of instances, and

does not reflect reality on the ground,
� Most deciduous polygons are easy accessible through existing roads.

Many of the deciduous polygons have a conifer component varying from 5 to 20%.  It
is especially along Cranberry River where scattered spruce is present within old cottonwood
stands.  Areas previously logged are now containing a number of aspen and birch young
stands which were never previously mapped.  Map review shows obvious differences between
the old delineation and the new one.  

Recommendations

Performed delineation shows that the old forest cover map is incorrect and should be
reclassified to incorporate deciduous species.  The new Reserve Management Area along
Cranberry River should be defined.  Fieldwork prior to polygon estimations should
incorporate old NCBR areas to verify existing vegetation.  Fieldwork should confirm all
stands and sites attributes.  It is recommended to conduct field calibration phase to assist the
photo interpreter in improving local knowledge.  Calibration points establishment should be
conducted as per Vegetation Ground Calibration (ground Call) Data Collection Procedures.
Polygon for sampling should be chosen to reflect a wide array of deciduous polygons.  There
will be an emphasis on site productivity, forest types, accessibility, and wood quality.  
New data should be incorporated into the next Timber Supply Review.      
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Introduction

As illustrated in the attached forest cover map, 103P.068 scale 1: 20 000, is located
within Kispiox Forest District and was managed by Skeena Cellulose Incorporation.
Geographically, the area is located along Highway 37 (East Site), and starting near Cranberry
River Junction and Highway 37.  There is evidence of a number of deciduous polygons,
which are located predominantly on the southern portion of the map.  The last inventory was
done over thirty years ago, and the licensee is uncertain about the quality and accuracy of
existing forest types.  Especially, since the last inventory, there have been large changes in the
deciduous component of the forest cover and the licensee intends to find out to what degree
the existing data is inaccurate.

Methods:

The procedure for this analysis generally follows the standards for forest inventory.
This general sequence of analysis was developed:

Review of the current forest cover map
Highlighting of polygons with deciduous species in the main canopy
Photo preparation  
Delineation of new polygons
Creation of transparent overlays
Comparison of  “new types” with forest cover map existing polygons

Review of the 103P.068 Forest Cover Map

The office review of the existing forest cover map was completed taking special consideration
to deciduous species.  Note that the majority of the deciduous polygons are located along
Cranberry River within Riparian Management Areas, and also in between existing openings
(cut blocks logged in the early 1990's).  Some deciduous stands have originated after wildfire
of which evidence is noticeable on east facing slopes.

Aerial Photography Preparation

Color aerial photography on average scale 1: 12 000 was used.  All photographs were
marked with direction and organized to flight lines.               

Delineation of Deciduous Polygons

The delineation focus was identifying deciduous leading polygons with trees over 15
years old. A minimum size of 2.0 hectares was chosen for the polygons.  Typing was done
according to inventory standards (VRI Photo Interpretation Procedures March 1999), that is,
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all the polygons were closed and linked to double line features.  However, in this project,
standards were adopted only to delineate deciduous polygons and create a working overlay.
The line was drawn with permanent ink.  The final delineation will be completed during the
attribute estimation process after field calibration is completed.  No silviculture stratum was
identified since silviculture files were not available at this time.  Delineation was conducted to
distinguish observable changes:  

Age, 
Species, 
Height, 
Crown closure, 
Stand structure.  

To maintain consistency and quality, delineated polygons will be reviewed after the field
phase and revisited for quality control.

Results

Area changes:

A metric area grid has been used to estimate the area of new deciduous polygons.
Total new area of deciduous polygons is 991 hectares.  Approximately 25% increase, 247
hectares in comparison to the forest cover map.  The majorities of changes were delineated in
proximity and within previously logged cut blocks.  This significant difference is due to the
fact that the existing inventory is old and delineation of polygons at the time was focused on
conifer species.

NCBR

According to VRI standards Non Commercial Brush (NCBR) polygons no longer
exist, since the new inventory is geared to classify all the vegetation.
Within 103P.068, 47 hectares were designated as NCBR.  However, within this area are noted
a significant component of deciduous trees including Red Alder (Dr), Trembling Aspen (At)
and Birch (E).   In many instances trees are small which makes it difficult to determinate
correct species composition and site values.  

Volume

The total area of deciduous species has increased by about 25%, 247 hectares.
Assuming that average merchantable volume of deciduous stands within Kispiox Forest
Products is approximately 150 m3 per hectare, the increase of volume within one map sheet
103P.068 is 37 050 m3.  New delineation revealed that a total of 991 hectares accounts for
deciduous stands, which translates to 148 650 m3 of merchantable volume. 
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Accessibility and Resource Management Areas

Resource Management Areas are predominantly located along Cranberry River.  Here
are located large homogeneous Cottonwood polygons.  Some of the polygons have a scattered
Spruce component.  New delineation revealed many discrepancies in comparison to the
existing forest cover map; more than 90% of polygons have different line work.
Conservatively, 50% of polygons located in proximity to Cranberry River are accessible.
Other deciduous polygons within map 103P.068 are easily accessible through existing
network of forest roads.

Conclusion  

There are four main highlights in this analysis:
� The estimated volume is 148 650 m3, increase of 25% (37 162 m3) in

comparison to existing forest cover map (111 487 m3)
� There is a minimum of 25% more deciduous polygons than appear on the

forest cover map,
� Generally, line work of old inventory is incorrect in over 90% of instances, and

does not reflect reality on the ground,
� Most deciduous polygons are easy accessible through existing roads.

Many of the deciduous polygons have a conifer component varying from 5 to 20%.  It
is especially along Cranberry River where scattered spruce is present within old cottonwood
stands.  Areas previously logged are now containing a number of aspen and birch young
stands which were never previously mapped.  Map review shows obvious differences between
the old delineation and the new one.  

Recommendations

Performed delineation shows that the old forest cover map is incorrect and should be
reclassified to incorporate deciduous species.  The new Reserve Management Area along
Cranberry River should be defined.  Fieldwork prior to polygon estimations should
incorporate old NCBR areas to verify existing vegetation.  Fieldwork should confirm all
stands and sites attributes.  It is recommended to conduct field calibration phase to assist the
photo interpreter in improving local knowledge.  Calibration points establishment should be
conducted as per Vegetation Ground Calibration (ground Call) Data Collection Procedures.
Polygon for sampling should be chosen to reflect a wide array of deciduous polygons.  There
will be an emphasis on site productivity, forest types, accessibility, and wood quality.  
New data should be incorporated into the next Timber Supply Review.      
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Red alder (Alnus rubra Borg.) is a very fast growing hardwood commonly found
along the Northwest Pacific Coast.  Alder is generally restricted to within 200 kilometres of
the coast and only occurs inland of the Coast Mountains along major river valleys such as the
Fraser and Skeena.

In the North Coast Forest District red alder is common to the Coastal Western
Hemlock – very wet hypermaritime subzone central variant (CWHvh2), very wet maritime
subzone submontane variant (CWHvm1), wet maritime subzone (CWHwm), and wet
submaritime subzone submontane variant (CWHws1).  Alder can also be found to a lesser
extent in the subzones and variants associated with higher elevations.  These include the
Coastal Western Hemlock – very wet maritime subzone montane variant (CWHws2),
Mountain Hemlock – moist maritime subzone windward variant (MHmm1) and wet
hypermaritime subzone windward variant (MHwh1).

Red alder grows very rapidly following disturbance and readily competes with
conifers for site occupancy.  Silviculture foresters have been challenged to control alder on
the richer site series where conifer management has been the preferred option.  It can often
require (where herbicide use is restricted) two or three manual brushing treatments for
conifers to meet the legislated free growing criteria.

Red alder is not only becoming highly valued for its wood properties but also for its
unique ecological characteristics. These include its ability to increase soil nitrogen through a
symbiotic association with nitrogen-fixing organisms and disease resistance to root pathogens
such as Armillaria and Phellinus.  Red alder often occurs in riparian forests, contributing
detritus to streams and providing a valuable supply of insects to resident fish populations.
Alder provides stream bank protection and moderates water temperatures, thus maintaining
the quality of fish habitats.

II) Silvics of Red Alder

The Red Alder Managers’ Handbook for British Columbia produced by E.B. Peterson,
G.R. Ahrens and N.M. Peterson, March 1996, (FRDA Report 240) and the associated research
is a must for individuals considering red alder management.  It should act as a framework of
information and be supplemented with local knowledge, experience and recent research.

The Hardwood Silviculture Coop website also provides links to recent and past
research involving not only red alder but other hardwood species as well.  The website is
www.cof.orst.edu/coops/hsc/index.htm .

d) Origin

Red alder generally becomes established following disturbance.  Disturbance occurs
usually in the form of blowdown, landslides, flood events and harvesting.  Fire, although not
common within the North Coast Forest District, may also provide conditions favorable to

http://www.cof.orst.edu/coops/hsc/index.htm
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alder establishment.  Alder is resistant to root diseases such as Phellinus and  Armillaria and
may invade root rot centers where these pathogens occur.

e) Reproduction

ii) Seed
Male and female reproductive structures are found on the same tree (monoecious).
Seed production may begin as early as 3-4 years but usually begins on dominant trees
at 6-8 years with optimum production at age 25.  Seed crops occur every year with
bumper crops every 4 years.  Seed tree is a good reforestation system under these
conditions.

Male catkins develop in groups that hang down.  In late winter (February, March) they
elongate and turn from greenish to reddish brown, releasing their pollen in February to
April.  Female flowers develop into cone-like stroboli that produce the seed.  Cones
ripen in October/November with dispersal shortly after. 

The small narrowly winged nutlets can be carried for great distances, but usually
within 50-100 metres of the parent tree.  Seed remains viable for approximately one
year after dispersal.  Seeds lay dormant through the winter on and below the
snowpack, if present. 

Germination is generally best on mineral or mixed mineral/organic soils capable of
holding moisture through extended periods.  The small seeds are sensitive to soil
moisture, light and temperature, thus seedbeds which provide full sunlight, moist soil
conditions and warm temperatures will provide the optimum conditions for
germination and seedling development. 

Rates of seedling production can be restricted by environmental factors, soil
organisms and predation from birds and small mammals.  Close monitoring will be
needed following the first growing season to determine the need for fill planting. 

iii) Vegetative (Coppice/Sprouts)
Alder sprouts vigorously from cut stumps when less than ten years of age.  Sprouts are
formed from dormant adventitious buds on the stump or root collar.  Sprouting or
coppicing is most vigorous when cutting is done during the dormant months when
carbohydrate root reserves are at the highest levels.  Stumps cut at angles and between
10-30 cm in height are preferable for vigorous sprout production. 

Mature alder stands rarely coppice or sprout following cutting, therefore this form of
regeneration is unreliable in these older stands and should not be considered to meet
reforestation obligations. 
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f) Juvenile Stage to Maturity 

Red alder exhibit rapid early growth, second only to black cottonwood.  Maximum
height growth is attained at an early age.  On good growing sites trees can attain heights of 10
metres in five years.  Annual height increments during juvenile stages of development can
attain 1.5 – 2.0 metres.  Growth slows after the juvenile stage with maximum annual
production between 10 and 15 years.  Red alder is generally a short-lived tree with little
development beyond 50 years.  Few trees survive beyond 80 years of age.

Initial densities following harvest or disturbance can exceed 25,000 stems per hectare.
Alder is very shade intolerant and rapidly self thins and prunes when growing in high
densities.  Where managing for high valued sawlogs, density control at an early age is critical
to producing trees of adequate diameter and form. 

g) Principal Pests and Damaging Agents

Alder is relatively free from disease, decay and insect attacks for the first 30 years.  As
trees age pathogens such as Fomes igniarius and Hypoxylon fuscus can become concerns.  

� Red heart, causing a red discoloration of the central portion of the stem, can reduce
the value of the wood.

� Tent caterpillars are probably the number one insect concern.  Defoliation during
periods of epidemic infestations will reduce diameter increment but rarely causes
mortality.  

� Aphids can also cause minor impacts on tree performance.

� Moose find alder unpalatable and are generally not a problem during
establishment.  The main stem however can be used for an antler rub and in some
cases for browse.  Black tailed deer will browse alder, but impacts to date have
been low.  This is more of a concern in alder plantations than where natural
regeneration is expected.  Voles have girdled alder in the juvenile stage of
development.  Trees greater than 10 cm in root collar diameter are generally safe
from mortality caused by voles.  Trees actively growing and not fully girdled
during this growth stage will usually bridge the damaged areas and continue to
develop.  Sapsuckers, beavers and bears can also cause damage but generally in
isolated areas

� Red alder is frost-intolerant and prone to late spring and early fall frost events.
Damage is usually confined to foliage loss and mortality, except at the planting
phase, is rare.  Snow and sunscalding can also be concerns.  Density control will
lead to a reduction in snow damage but can increase the likelihood of sunscalding.
Thinning treatments should be timed so that the thinned-barked self-pruned stems
are not exposed to extreme light levels.
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As alder management becomes more commonplace, other pests and damaging agents
will become known.  Early monitoring, proper site selection and developing reforestation
management strategies which address local pest concerns is the best strategy to reforestation
success.

III) Site series selection of Red Alder within the North Coast Forest District

Red alder tree performance is best confined to the following subzones and variants of
the North Coast.  They are the CWHvh2, CWHvm1, CWHwm and the CWHws1.  Although
other higher elevation subzones and variants such as the CWHvm2, CWHws2, MHmm1 and
MHwh1 also produce alder it occurs on much fewer site series and conditions for pure alder
management are more restrictive.  In these subzones and variants, alder should be accepted
more for its ecological and biodiversity characteristics than for its timber values.  There may
be exceptions to the rule and alder management may be practical, however these will have to
be evaluated on a site-specific basis.

Red alder performs best on nutrient-rich to very rich sites with moisture regimes from
fresh to very fresh.  Alder will develop on wet sites and in many cases better than conifers.
These sites however often contain high values for other species such as grizzly bears and are
not recommended for intensive alder management.  The site series which meet these edatopic
conditions are the focus of red alder management.
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Table 1: Site series selection for red alder management

Edatope
BEC-Variant Site Series Nutrient Moisture

*05 CwSs-Swordfern D - E Fresh
*06 CwSs – Foamflower D - E Fresh-moist
*07 CwSx – Devil’s Club D - E Moist – very moist
08 Ss – Lily of the Valley (high fluvial

bench) D – E Moist – very moist
09 Ss – Trisetum (middle fluvial bench)

D – E Moist – very moist

CWHvh2
Coastal Western
Hemlock – very wet
hypermaritime subzone
central variant

*05 BaCw – Foamflower D – E Fresh
08 BaSs – Devil’s club D – E Moist – very moist
09 Ss – Salmonberry (high fluvial bench) D – E Moist – very moist
10 Act – Red osier dogwood (middle

fluvial bench)
D – E Moist – very moist

CWHvm1
Very wet maritime
subzone submontane
variant

*03 SsHw – Oak Fern D – E Fresh
04 SsHw – Devil’s Club D – E Fresh – very moist
05 Ss – Salmonberry (high fluvial bench) D – E Fresh – very moist
06 Act – Red Osier Dogwood (middle

fluvial bench)
D – E Fresh – very moist

CWHwm
Wet maritime subzone

04 BaCw – Oakfern D – E Fresh – moist
06 BaCw – Devil’s Club D – E Moist – very moist
07 Ss – Salmonberry (high fluvial bench) D – E Moist – very moist
08 Act – Red Osier Dogwood (middle

fluvial bench)
D – E Moist – very moist

CWHws1
Wet submaritime
subzone submontane
variant

05 BaCw – Foamflower D – E Fresh – moist
08 BaSs – Devil’s Club D – E Fresh – very moist

CWHvm21

07 Ss – Salmonberry (high fluvial bench) D – E Moist – very moist
08 Act – Red Osier Dogwood (middle

fluvial bench)
D – E Moist – very moist

CWHws21

Coastal Western
Hemlock – very wet
maritime subzone
montane variant
MHmm1
Mountain Hemlock –
moist maritime subzone
windward variant

Not conducive to alder management

MHwh1
Wet hypermaritime
subzone windward
variant

Not conducive to alder management

1Alder may be acceptable for biodiversity and non-timber values.  

  Alder may be managed in pure stands on a site specific basis only.
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Soils should not be rapidly well drained or contain mottling/gleying.  Although red
alder is tolerant of flooding, standing water should not be present during the active growing
season.

Other criteria for the selection of Red Alder

Until recently alder has been treated as a weed species and not acceptable as a crop
tree.  Some general acceptance was given to leaving low densities (< 200 well spaced sph) for
nutrient cycling and biodiversity values.  

Forest managers are now finding that an alder market is developing for high valued
sawlogs and veneer.  This has caused a revisiting of current management practices, which
have been focussed primarily on the growing of conifers.  

Red alder however, is not only valued for its timber values but also for its ecological
characteristics and site contributions.  Examples of these are listed below:

� Red alder produces more aboveground litter fall than conifers.  Nitrogen is the
most abundant component, along with calcium, magnesium, phosphorus and
potassium.

� Alder fixes atmospheric nitrogen in a symbiotic relationship with actinomycetes in
the root nodules and distributes this nitrogen to the forest environment.

� Alder is not susceptible to Phellinius and is resistant to Armillaria root diseases.
� indeterminate growth pattern allows it to grow in height at any time during the

growing season when conditions are favourable.
� Alder seedlings are less susceptible to damage from browsing mammals than other

hardwood species.
� Maintaining an alder component can help rehabilitate degraded soils.
� Riparian forests of alder provide bank stability, detritus nutrient inputs and

moderate stream temperatures, helping to maintain fish habitat.
� Wildlife habitat for birds, mammals and small amphibians.  Alder ecosystems

including salmonberry provide critical patch habitat for grizzly bears.

IV) Best Management Practices

Primary emphasis should be on natural reforestation (seeding) when managing for red
alder in pure or mixed stands. 

Artificial reforestation should be used primarily where natural regeneration is unlikely
to occur or for fill planting areas void of natural stocking.  Artificial reforestation will be
necessary when converting conifers to alder and alder seed trees are not present within the
opening.  
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Several site diagnostic factors have to be considered when selecting candidate areas
for alder management.  These are outlined within Table 2 (Table 9 Red Alders Handbook for
BC, p 24).

Table 2:  Site factors for estimating site quality and regeneration potential for red alder
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Alder management should not be considered in candidate areas where regeneration
potential is poor as defined in Table 2 above.

a) Harvesting

Red alder is shade intolerant, therefore only selective silviculture systems will
adequately provide target stocking levels.  Seed-Tree, group selection or a modified
shelterwood are the silviculture systems most likely to achieve reforestation objectives.

Red alder produces seed every year with bumper seed groups every four years.  Seed
dispersal is primarily by wind with most of the seed landing within a 50-100 meters radius of
the parent tree.  To ensure adequate seeding, seed trees should be spaced approximately every
50 meters or 5–10 seed trees per hectare.  Seed trees should be single stemmed and of good
form and vigor.  Seed trees should be marked to leave prior to harvest.  Care should be taken
during the harvesting phase to minimize the damage to leave trees.

Other silviculture systems should be designed similarly to Seed-Tree to maximize the
success potential of natural seeding.

b) Site Preparation

Red alder germination and seedling development is based on mineral or mixed
mineral/organic soils capable of holding moisture through extended periods.  The small seeds
are sensitive to soil moisture, light and temperature thus seedbeds which provide full sunlight,
moist soil conditions and warm temperatures will provide the optimum conditions for
germination and seedling development.

Harvested areas with high slash loads or developed brush complexes are primary
candidates for site preparation.   Without adequate site preparation under these conditions
natural regeneration becomes poor.  

Without proper planning it is highly unlikely that an adequate number of evenly
distributed seedbeds will exist after harvest.  To determine the need for a site preparation
treatment it may be appropriate to carry out mineral seedbed surveys.  Mineral seedbeds can
be provided using a number of techniques.  It is important however that the method chosen
doesn’t lead to unnecessary site degradation or reductions in site productivity.

Mechanical site preparation techniques such as tracked hoes with a toothed bucket can
provide selective seedbeds and distribute them homogenously across the site.  Developed
brush complexes can also be treated at this time.  Other tracked machines, which create mixed
mineral/organic seedbeds may also achieve site preparation objectives.  An example of such a
machine is the VH Mulcher
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Light-moderate intensity broadcast burns may also provide adequate conditions for red
alder natural regeneration.  This tool requires a high degree of planning so that reforestation
objectives are achieved without putting other values at risk.  Burning is restricted to clear-cut
systems which may not meet non-timber value objectives.  Stocking is likely to be patchy and
fill planting will probably be needed. 

c) Planting

Planting involves seed collection and storage, sowing of seed to produce seedlings,
seedling handling/storage and finally outplanting.

It may be necessary to use planting as an establishment method but planting should be
used primarily to supplement stocking where there are shortfalls in natural regeneration.  To
minimize the need for additional brushing treatments fill planting should occur within no
more than two growing seasons following harvesting. 

Where planting is required and seed from local provenances has been secured sowing
can take place at a recognized nursery.  Bareroot alder seedlings are preferred over
containerized stock in terms of both cost and performance.  Containerized stock (i.e. PSB
412’s) can be more difficult than bareroot in providing stocky seedlings with buds running the
entire length of the shoot.  Container stock may be a good substitute for bareroot under
optimum outplanting conditions such as heavy site preparation or burning.  Small plug
transplant stock (0.5 + 0.5) also shows promise and when as economical as bareroot planting
to densities of 1600 well spaced stems per hectares at a spacing of 1.5 to 3.0 metres should be
considered.

Planting should take place once the threat of frost is over and when soils contain
adequate moisture.  Trees should not be planted in microsites with poor soil drainage (skunk
cabbage).  Trees should be planted deep (1-5 cm below root collar) and where possible the
root collars should be protected from direct sunlight to prevent sunscald.  Planters must take
extra care when securing the seedling into the soil medium so that damage to the 
Shoot /stem doesn’t occur.

d) Brushing

Red alder is shade intolerant therefore planted stock is at risk on the richer site series
where alder management has been recognized.

Early detection of brushing concerns and follow up treatments are critical to plantation
performance.  Manual treatments, where required, should be carried out in mid to late May.
Full knockdown of all competing brush within a 1.5 meter radius of individual crop trees
should be one of the brushing conditions.
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Density control of natural stocking may be carried out at the time of brushing where
practical.  Natural stocking should be approximately 4 – 6 metres in height and free of
mammal and disease damage before density control is considered.

Where silviculture systems are implemented to provide natural regeneration it is
probable that brushing will not be required.  Density control will likely be more of an issue.

e) Thinning

To meet end product objectives of high quality sawlogs/veneer alder density control
will most likely be required. Where densities exceed 3000 stems per hectare repression
thinning or pre-commercial thinning (PCT) would be required as part of the basic silviculture
obligation prior to a declaration of free growing. 

Prior to any PCT treatments pests and abiotic concerns have to be assessed for future
risks.  Where concerns are noted PCT treatments may have to be delayed or final densities
adjusted.  It is felt that PCT to approximately 800 to 1000 well-spaced stems per hectare when
heights average 8 to 10 metres would allow for adequate stocking to meet end product
objectives and recognize future mortality losses of approximately 20%.

Pre commercial thinning should be carried out prior to full leaf out in the spring so the
best crop trees can be identified and selected.  Alder is prone to sunscald so treatments carried
out in the summer months put crop trees at risk.  Treatment timing should also consider the
period of diameter elongation.  The cambial layer is very delicate and easily damaged
between April and July.  Thinning later into the fall and winter months is also acceptable.
Brushsaws or chainsaws may be used for treatment.  Stumps should be cut flat and low to the
ground.  

It is also likely that in order for leave trees to continue and maintain adequate diameter
development, a commercial thinning (CT) treatment will necessary.  The CT treatment is
expected to be market driven and trees thinned will pay for the treatment costs.

Commercial thinning should be considered when crown competition is impacting
diameter development.  This occurs within approximately 10 years following the initial
thinning entry or when trees are approximately 20 cm in diameter.  Commercial thinning
should not be scheduled during the period of diameter elongation or the hot summer months.

f) Pruning

Alder when growing in high densities self-prunes very well.  Maintaining densities to
levels that balance increases in crown size and diameter with the need to develop clear boles
and small knot sizes, have been recognized during the thinning process and should reduce the
need for pruning treatments.
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Pruning may become viable when clear wood values justify it.  When pruning is
considered several concerns have to be recognized and management strategies will have to be
developed that address these concerns.

i) Epicormic Branch

High light levels will increase epicormic branching.  Impacts of this will be
density-dependent.  Long term impacts are unknown.

ii) Sunscald

Alder has thin bark and is prone to sunscald.  Pruned stems will be exposed to
high light levels and temperatures.  Pruning when light levels and temperatures
are low should mitigate damage.

iv) Mammals

Clear boles provide good rubbing and scratching posts for a variety of
mammals but mainly ungulates and bears.  Long term wood quality impacts
are unknown.

v) Sapsuckers

Clear boles also provide good habitat for sapsuckers.  Damage is usually
localized but damage on selective trees can be extensive.

Pruning at this time is not considered as a primary treatment.  Future market demands
may increase the need for clear wood and the need for pruning treatments.

g) Growth and Yield

Red alder has the potential for very short rotations.  In natural, unmanaged stands of
alder mean annual increments culminate at approximately 15 years of age, while for high
valued sawlogs mean annual increments culminate later, around 30 years of age.  Maximum
cubic volumes of between 300 and 500 m3/ha are attained at 50 – 70 years, with little
increment thereafter.  Although estimates of increases in yield from management range from
10 to 40% there is clearly significant increase in average piece size and in the sawlog
component of total yield at culmination.

The Tree and Stand Simulator Model (TASS) has been calibrated for red alder and
yield tables can therefore be developed for various site indices and densities.  Assessments of
stand volumes and log values for different treatment regimes can be modeled and assessed.

Site series as defined within Table 1 are the most conducive for alder management
within the North Coast Forest District.  Site indices need to be assigned to these individual
site series so that site productivity estimates can be quantified at the local level.
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V) Red Alder Regeneration Guidelines and Stocking Standards 
North Coast Forest District

Table 3: stocking standards

Stocking standard
(well spaced stems/ha)

Regen Delay
(yr)

Free Growth
Earliest  Latest

Minimum
Inter–Tree (m)

1Repression  
Level Density

Total Stems/Hectare

TSS              MSS

1000 700
3 7 10 2.0 3000

1 Red alder management end product objectives are for sawlogs.  To meet these objectives and where total stems
exceed 3000 stems per hectare, pre-commercial thin to 800 - 1000 well spaced stems per hectare to meet free
growing conditions. 
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