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2. Target stocking method 

Managers wishing to use the target stocking method should first consult 
Table A11-2 to determine the free growing target stocking recommended for 
the site series. Next they should establish a mortality factor based on the site 
series and conditions, as in the final crop tree method, to derive the planting 
target. Dividing the planting target stocking by trees per cluster will result in 
the required number of clusters per hectare.  

Table A11-4 and Figure A11-1 can be consulted to help verify the 
calculated figure. 

# clusters/ha = planting target 
 ___________________________________________  

 # trees per cluster 

Spacing between clusters should be adjusted to reflect site conditions and 
microsite location. Uniform distribution of clusters over the block is 
appropriate where site conditions are relatively uniform. However, clusters 
should be located on appropriate planting sites, taking advantage of natural 
site features such as elevated hummocks or stumps.  

Inter-cluster spacing is measured from the centre of one cluster to the centre 
of the adjacent ones on a square grid. Prescribed inter-cluster spacing can be 
determined using Table A11-4 and Figure A11-1. However, where sites are 
undulating, clusters should be located on appropriate planting sites to take 
advantage of natural features such as elevated hummocks or stumps. Inter-
cluster distances should be varied in order to optimize microsite selection.  

Inter-cluster spacing is recommended to be a minimum of 80% and a 
maximum of 120% of that required to achieve the desired planting target. This 
range should result in achieving the overall desired stocking density, within 
acceptable statistics limits, when a stocking survey is applied across the area. 

“Dispersed or non-uniform cluster” uses a mix of cluster densities across 
the block, and is appropriate for some blocks where microsites suitable 
for clusters (e.g., elevated hummocks) are not evenly distributed. See 
Figure A11-2 for a graphical comparison between uniform and non-uniform 
cluster distribution.   

For dispersed cluster planting, the minimum inter-tree distance within a 
cluster is 1 m on suitable microsites. The number of suitable clusters per 
hectare should be estimated from a reliable survey that covers the entire area. 
The minimum/maximum inter-cluster distances may then vary substantially, 
as long as the overall target density is met.  
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Control of competing vegetation 

These guidelines preclude broadcast vegetation management treatments.  

Broadcast vegetation management using either mechanical or chemical 
control methods should not be prescribed as site preparation. Sites should only 
be prepared for regeneration using selective vegetation management 
treatments. For example, elevated microsites with fewer competing shrubs 
could be treated for planting using a cluster/gap configuration if treatments are 
focused on the elevated microsites (i.e., where planting will occur).  

After seedling establishment, vegetation management activities are restricted 
to the area immediately surrounding clusters. Backpack chemical applications 
or motor-manual brushing is the preferred form of treatment. Treatments must 
be designed to directly reduce competition for the crop trees, and care should 
be taken to avoid treating grizzly bear forage species which are not direct 
competitors. No limits are placed on the number of treatments that need to be 
conducted to ensure crop tree survival and growth, because the selective 
nature of treatments avoids much of the forage.   

Maximum density 

Under regulation and chief forester direction, a Ministry of Forests regional 
manager can set maximum density thresholds below the 10 000 coniferous 
trees/ha default, to accommodate a specific resource management objective 
(e.g., grizzly bear forage supply). Table A11-2 recommends the maximum 
density limit by site series.  

Where stands are expected to surpass this density after harvest, a survey 
should be conducted to determine the feasibility of spacing to meet free 
growing standards for clustered stands. If the stand is highly clustered with 
trees of varied heights, and forage gaps are well distributed, the maximum 
density limit could be increased to 1500, 2000, and 2500 trees/ha, from 440, 
550, and 660 trees/ha respectively. The ultimate objective of whether the 
stand density maintains grizzly bear forage is the determining factor. 

Spacing to specifically meet forage supply objectives should encourage the 
formation/maintenance of gaps and openings in the stand. Existing gaps 
should be enhanced or spaced around to provide an even distribution of gaps 
across the treatment area where possible. Spacing should occur both in the 
clusters to maintain the target cluster size, and between the clusters to 
eliminate bridging of the gaps by natural regeneration.  

Post-spacing density should be between the target and minimum specified in 
the silviculture prescription, as recommended in Table A11-2.  
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The competing brush standards to meet free growing are unchanged from 
existing standards. 

If the maximum density threshold is exceeded, juvenile spacing is required at 
least two years before the latest free growing date to ensure survival of 
forage species.  

Pruning 

When stocking levels specified in the SP are at least 30% lower than regular 
minimum stocking, and habitat objectives are specified in an operational plan, 
pruning must be conducted before the end of the free growing period (see 
Silviculture Practices Regulation, and ensure the district manager is in 
agreement with the necessity of pruning). First- and second-lift pruning would 
be prescribed to meet timber and forage production objectives on CwSs-
Skunk cabbage and Ss-Skunk cabbage site associations. 

Pruning may be used along with or instead of spacing to meet density 
requirements for basic or incremental silviculture. First- and second-lift 
pruning may have a similar effect on forage production as reducing the 
stocking level. However, the most effective means of ensuring forage supply 
is through density control. Pruning can also meet timber objectives by 
improving the final crop tree value.  

Pruning is most appropriate for trees on the edge of clusters because the light 
regime in the cluster centre will likely cause trees to self prune.  Pruning is 
also appropriate if the guidelines are applied retrospectively in established 
open grown stands. All or only a portion of the trees may be prescribed for 
pruning, depending on the site-specific conditions, and the silvics of the trees. 

Pruning should be considered under these guidelines primarily on the CwSs-
Skunk cabbage and Ss-Skunk cabbage site associations where 400 stems/ha is 
the target stocking level and 200 stems/ha is the acceptable minimum. Under 
these conditions, the free growing period on these sites should be extended to 
15 to 20 years.  

The debris generated by spacing and pruning may limit forage species 
establishment, growth, and berry production. Wherever possible, forage gaps 
should be kept free of branches and excess trees. Debris should be 
concentrated in conifer clusters. 

Surveys/Inspections 

Initial joint site visits by MELP, MoF, and the licensee are highly 
recommended. During these inspections, silviculture prescription 
recommendations can be developed that reflect the best professional opinions. 
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Quantification of existing variables can be decided, survey parameters can be 
discussed, and a monitoring schedule determined. 

All projects to date have identified and marked cluster centres prior to 
treatment. Post-treatment surveys then focus on ensuring that the inter-tree 
distances and number of trees per cluster fall within acceptable statistical 
limits. 

A standard systematic random sample design can be used for the post-
treatment survey. Transects should follow the pattern of cluster distribution in 
order to minimize the length of transect required, however, the entire 
treatment area should be covered. A minimum of five plots or clusters per 
stratum is recommended for sampling. This minimum may have to be 
increased where a dispersed cluster pattern has been used. Units can be 
stratified by site series, density, cluster pattern, and other factors. Sampling of 
tree heights and other related measurements can be the same as for standard 
surveys of non-clustered treatments. Again, cluster centres should be 
permanently marked (with aluminium or electrical conduit) to facilitate 
treatment follow-up. 

If cluster centres are not marked prior to treatment, the post-treatment surveys 
need to estimate total density by sampling the number of clusters per hectare. 

Modifying existing SPs through amendments 
Amendments to existing SPs to adopt the stocking levels specified in 
Table A11-2 should be considered if:  

1. Concern about the long-term supply of grizzly bear forage is expressed 
by MELP. 

2. Prescribed treatment units fall within the ecological scope of these 
guidelines. 

3. The amendment is compatible with the intent of the original SP. For 
example, “...establishing a free growing stand of healthy, commercially 
viable crop trees.” 

4. The free growing period is being extended to 15–20 years on skunk 
cabbage sites. 

Although amendments related to changes in specific activities are not 
necessary for SPs developed under the results-based Code, managers are 
encouraged to discuss possible changes with the local MELP habitat 
representative. Changes should be considered with landscape unit objectives 
in mind. Often, changes to existing SPs need to be considered in the context of 
developing current SPs in the same general vicinity. 
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New stand management prescriptions (SMPs) or  
modifying existing SMPs 

Similar provisions as discussed above apply where stands are being 
considered for treatment post free growing. In some cases, applying these 
guidelines on blocks scheduled for stand management might reduce the need 
to apply them on current harvesting SPs in the vicinity. In all cases, the 
ecological conditions across the landscape should drive the decisions whether 
to conduct silviculture treatments to maintain or enhance habitat. 

Specific upper densities are required to maintain the gaps created by cluster 
planting. When density exceeds the maximums indicated in Table A11-2, 
juvenile spacing should be conducted. 

For stands well beyond free growing age, the densities and corresponding 
inter-tree spacing recommended in Tables A11-2 and A11-4 may have to be 
revised to reflect the conditions of the older stand. Little forage response is 
expected if canopies have been closed for more than 10 years. Therefore, 
application of these guidelines should occur on stands with relatively open 
canopies or patchy conifer distribution (see Greenough and Kurz (1996)). 
Local knowledge and results from adaptive management trials should be 
considered when prescribing appropriate densities. 

(See Guidelines for Developing Stand Density Management Regimes and the 
Stand Management Prescription Guidebook for more details). 

Backlog silviculture 
Achieving the desired clustering of crop trees on backlog NSR sites may be 
problematic due to the number and distribution of existing seedlings. 
Wherever possible, a clumped distribution of crop trees at standards 
recommended in these guidelines is desired, rather than management for 
evenly spaced stems. If a cluster/gap configuration doesn’t exist even with 
reduced stocking targets, spacing and/or pruning may be required to maintain 
forage potential and timber values at guideline stocking densities. 

Broadcast vegetation management on backlog sites may be acceptable if the 
economics and/or logistics of releasing the existing crop trees are such that 
selective treatment is unrealistic (e.g., a continuous cover of salmonberry 
exists over the seedlings). However, if existing crop trees can be released 
selectively, broadcast methods should be excluded. 
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Monitoring 
An adaptive management approach includes monitoring for the effectiveness 
of the treatment. General monitoring procedures are described in adaptive 
management literature (Taylor et al., 1997; Sit and Taylor, 1998); Procedures 
for habitat monitoring (1996); and Habitat/Ecosystem objectives and 
monitoring procedures for incremental and backlog silviculture treatments 
(1998). Specific methods were used in Johnson and McLennan (2000) and 
Johnson (1995). In any case, the limited number of applications of these 
guidelines justifies surveys in addition to those required for regular 
silviculture treatments. Several funding sources may be available to cover the 
additional costs, in the interest of extending the results and conclusions to 
other applications. Where funding is limited, walk-through surveys can 
provide useful information at minimal cost. 

Monitoring plots consist of sampling clusters or conifer plots, and inter-cluster 
or forage plots. Conifer plots are selected randomly, and forage plots are 
located systematically around the selected conifer cluster. Historically, cost 
and access considerations have limited the sampling intensity to 90 conifer 
plots and four forage plots per treatment unit. See Appendix 2 in Johnson 
(1995) for more details (included as an addendum to these guidelines).   

Expansion of guidelines 
Guidelines for the ICH and ESSF zones are being developed. ICH guideline 
application will be restricted to variants of the dry cool (ICHdk), dry warm 
(ICHdw), moist cold (ICHmc), moist cool (ICHmk), moist mild (ICHmm), 
moist warm (ICHmw), very wet cold (ICHvc), very wet cool (ICHvk), wet 
cold (ICHwc), and wet cool (ICHwk) subzones. 

In the ESSF, guideline application will be restricted to variants of the dry cold 
(ESSFdc), dry cool (ESSFdk), dry very cold (ESSFdv), moist cold (ESSFmc), 
moist cool (ESSFmk), moist mild (ESSFmm), moist very cold (ESSFmv), 
moist wet (ESSFmw), very wet cold (ESSFvc), wet cold (ESSFwc), wet cool 
(ESSFwk), wet mild (ESSFwm), and wet very cold (ESSFwv) subzones.   

Managers who may want to apply these guidelines to interior sites are 
encouraged to contact the MELP. Opportunities for establishing trials may be 
available. 
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ADDENDUM 
METHODS OF FORAGE SAMPLING FOR GRIZZLY FORAGE TRIALS – 

JUNE 1995 (from Progress Report – Activities Completed for the Grizzly 
Forage Assessment Project, Fiscal 1995, Appendix 2; Tom Johnson; 
prepared for the Ministry of Environment, Lands and Parks, Wildlife 
Branch, Victoria, BC) 

Plot Establishment 
Monitoring plots will consist of cluster, conifer plots; and inter-cluster, forage 
plots. Conifer clusters on the borders between treatment units are not 
considered acceptable candidates because conifer vigour and forage response 
will be affected by adjacent treatments. Conifer plots will be selected 
randomly from internal clusters and forage plots will be located systematically 
around the selected grid point of the conifer cluster. In order to centre the 
forage plots within the gap, plots will be located on the mid-point of the 
diagonal between conifer clusters. 

Present estimates of variability indicate that 90 conifers and 4 forage plots will 
be sampled per treatment unit. Where plots fall in areas not representative of 
the forage community the plot will be dropped and additional conifer clusters 
will be randomly selected as centres for substitute forage plots. Unsuitable 
areas include back channels, untreated areas, or brushed inter-cluster areas. 

The conifer plots will not have a set radius as the intent of monitoring is to 
sample all trees within the planted cluster, and planting obstacles result in 
asymmetrical cluster shapes. When plots are established, all seedlings within 
the plot will be marked with a numbered pigtail wire and recorded. The five 
leading species of plants will be described for each plot. Once conifer 
clusters are declared free growing, more detailed vegetative data will be 
collected from within the conifer cluster. The conifer plots will all be 
permanently staked with 1.5 m metal posts, and be clearly labelled for future 
reference. Forage plots will be 3.99 m in diameter and referenced to these 
permanent posts. 

Conifer Plots 
In the conifer clusters the measurements will be: 

• Number of conifers 

• Species 

• Total height 

• Leader height on determinate species 

• Planted or volunteer tree. 
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Each tree will be marked with a pigtail stake and numbered with metal tags to 
facilitate long term monitoring. Volunteer trees will be counted and measured 
if they are within the boundary of the planted cluster. 

A brief qualitative description at each conifer plot will be done covering: 

• Treatment or condition at time of monitoring 

• Cover of the 5 dominant species. 

A full plot description will not be done at this stage as there are too many 
other factors which would influence the data. These outside influences include 
manual brushing and brush mats. Full plot [measurements] should be done at 
a later date, once the trees in the clusters are free growing and start 
influencing the shrub and herb layers. 

In control treatment units, the forage plots and the conifer plots will have the 
same centre. The forage plots will be 3.99 m in diameter and the conifer plots 
will be 5.64 m in diameter. This is done to minimize the number of conifer 
plots needed to reach the target number of measured trees. 

Forage Plots 

Percent Cover 
In forage plots, percent cover will be measured for all shrubs and herbs. All 
forage species will be identified to species level. Non-forage species will be 
identified to species where possible and to the family level as a minimum. 

Cover for plants will be recorded by height class. The height class which 
cover for a particular plant is tallied in is determined by the height class of the 
top of the plant. Species cover can be recorded in two or more height classes if 
the tops of plants of one species occur in more than one height class. A single 
plant cover will be estimated by quadrant then totalled and divided by 4 for an 
average figure. 

If any part of a plant falls within a plot, that portion within the plot will be 
recorded as cover. The germination point will not determine if cover is tallied 
in the plot. 

Height Class 
Proposed height classes for plants: 

• Shrub/conifer  – B1 – Tall shrub/conifer 5-10 m 
 – B2 – Medium shrub/conifer 1–5 m 
 – B3 – Low shrub < 1 m; conifers 15 cm – 1 m 

• Herb – C1 – Tall herb >50 cm 
 – C2 – Low herb <50 cm 
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• Moss – Conifers <15 cm 

• Conifers >10 m will be tallied in the A layer 

Vegetation Description  
For plant species identified as Grizzly Bear forage, the following will be 
recorded: 

• Vigour 

• Distribution 

• Vegetative phenology 

• Generative phenology 

• Percentage stems bearing fruit/flowers 

• Average abundance of fruit/flowers on stems. 

The methods and coding for these measurements will be as described in Field 
Manual for Describing Terrestrial Ecosystems: Chapter Three – Vegetation 
(Ministry of Environment, Lands and Parks/Ministry of Forests, 1998). 




