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1  Introduction 
The Fort St. John (FSJ) TSA is a Forest Practices Code Pilot Project Area.  In the fall of 
2003, the Fort St John Pilot Project Participants submitted to government a Sustainable 
Forest Management (SFM) plan that proposed an innovative approach to the management 
and regulation of reforestation.  The approach is designed to reduce costs to both industry 
and government and advance forest management by moving the assessment of 
reforestation success from the level of the individual cut-block (or Standards Unit) up to a 
landscape (or multiple-block) level.  Canadian Forest Products Ltd. (CANFOR) is 
leading the development of the reforestation component of the FSJ SFM plan.   
 
Though the new approach holds considerable promise, at this point there are some critical 
information gaps: 
1. No field data has been collected in FSJ to confirm the appropriate levels for some 

critical system parameters; 
2. Government, licensees, and consultants in the FSJ area lack experience with the 

proposed methods; and 
3. The relationship between the new (mean stocked quadrants) and the traditional (mean 

free-growing trees per hectare) measures of stocking is not defined for the FSJ area. 
 
These information gaps hamper the testing, refinement, and implementation of the new 
landscape-level approach to reforestation regulation and management.  This is a 
significant issue in sustainable resource management. 
 
Additional information can be found on the Ministry of Forests A multi-block approach 
to reforestation management website 
(http://www.for.gov.bc.ca/hfp/forsite/multi_block.htm). 
 
2  Project objectives 
The broad objective of this project was to facilitate the testing, refinement, and 
implementation of a new landscape-level approach to reforestation regulation and 
management in the FSJ area.  Our goal was to gather the data, conduct the analyses and 
host the field review sessions with local foresters that are required to fill the critical 
information gaps.  In this project we have three specific objectives: 
1. We gathered data that will help to set realistic minimum volume targets for the new 

Landscape Level Silviculture Strategy (LLSS). 
2. We gathered data to relate mean stocked quadrant (MSQ) to mean free-growing trees 

per hectare. 
3. We gained experience with the proposed new survey and data compilation methods. 
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3  Methods 
3.1  Data collection 
Seventeen blocks, totaling 12451 hectares, was surveyed with the new survey method 
(Appendix 1).  The field procedure is described in detail in Appendix 2.  In brief, 
standard samples and enhanced samples will be taken across all blocks at an intensity of 
one per hectare and one per four hectare, respectively.  At each standard sample point, 
data collection includes a stocked quadrant tally, total well-spaced tree count, and total 
free-growing tree count.  At each enhanced sample point, data collection includes all 
observations taken at a standard sample point plus top height tree heights (and if 
appropriate breast height ages), and BEC classification. 
 
3.2  Database format 
Sample data was keypunched into a database in the format described in Appendix 3. 
 
3.3  Analysis 
To provide data to support setting the compliance minimum volume, expected volume 
was estimated and expressed as a percent of site potential volume using the procedures 
detailed in the SFM plan and J.S. Thrower and Associates (2003).   
 
 
 
4.  Results 
 
Data collected for this project is summarized below: 
 
1. Volume calculated by stratum to reference the setting of targets for the multiblock 

reforestation system in the FSJ SFMP 
2. System uses a Mean Square Quadrant(MSQ) plot to assess stocking of FG trees. 
3. Well spaced free growing information was collected and agreed within 4% of the 

MSQ measure of free growing. 
4. Plots located using a handheld GPS on even UTM coordinates. 

                                                 
1 One block was dropped due to being inaccessible at the time of survey and the areas were updated based 
on field verification. 
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Table 1:  Stratum Summary Results for 2003 Surveys 

       Expected 
Target (EAGE=14, MSQ=3.7, 

95%)     

Stratum Area (ha) Site Index Eff. Age MSQ PMV@20 SI Adj. 
PMV 

(m3/ha) 
PMV Total 

(m3) TMV@20 
TMV 

(m3/ha) 
TMV 

Total (m3) M3Diff % Diff 

Pl-SR-1200 274.6 19 13 3.5 485 0.9 436.5 119,863  494 422 115,983  3,880 3% 

PlSx-NSR-1200 49.5 23 15 1.9 377 1.3 490.1 24,260  517 638 31,606  -7,346 -23% 

PlSx-SR-1200 493.9 21 15 3.2 502 1.1 552.2 272,732  517 540 266,837  5,895 2% 

PlSx-SR-1400 48.3 22 14 3.1 493 1.2 591.6 28,574  517 589 28,467  107 0% 

Sx-NSR-1200 53.8 23 17 1.7 389 1.3 505.7 27,207  550 679 36,544  -9,337 -26% 

Sx-NSR-1400 9.7 25 13 1.6 358 1.5 537 5,209  550 784 7,602  -2,393 -31% 

Sx-SR-1200 278.4 25 15 2.5 482 1.5 723 201,283  550 784 218,196  -16,913 -8% 

Sx-SR-1400 36.9 24 16 2.7 504 1.4 705.6 26,037  550 732 26,992  -956 -4% 

Total 1245.1             705,164      732,227  -27,063 -4% 

              

PMV = Predicted Merchantable Volume based  on actual data for site index, species, stocking and effective age     

TMV = Target Merchantable Volume based  on actual data for site index and species and theoretical stocking and age     

 
Notes 1122 plots used from 17 blocks 
 278 enhanced plots (25%) 
 some plots are slightly off the grid based on UTM coordinates 

 
EAGE was calculated two ways (stratum and tree based). No significant difference 
between the two methods. 

 Sx site index based on Nigh 1999 
 Pl site index based on Nigh 1997 
 Stratum definition did not include site index 
 In the field MSQ was tallied based on Sx and Pl only 
 Deciduous was ignored in stratification, conifer was pro-rated 
 In some cases field crews derived the inventory labels based on the plots 
 CP 132 blocks were harvested in 1989, heights should be grown. 
 PMVs are defined at 100 years post-harvest 
 NSR strata have low MSQs as expected 
 SX strata have lower MSQs than expected 
 
The information obtained by this years surveys was part of the information used to help 
determine an appropriate target in the FSJ SFMP which can be accessed at the following 
link, http://fsjpilotproject.com/sfmp.html. 
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Appendix 1 – Blocks for field sample 
 
 
FSJ Landscape Level Silviculture Strategy - Field Sample   

       
START DATE CP BLOCK AREA2 LFG DATE FG 

SURV  
Extra 

August-88 129 042 52.6 July-03 yes-ADD  
July-88 130 002 122.2 July-05 yes  
July-88 130 005B 104.8 June-03 yes-ADD  
July-89 132 001 56.4 June-04 yes-ADD  
July-89 132 003 17.8 June-04 yes-ADD  
July-89 132 005 21.3 June-04 yes-ADD  
July-89 132 007 149.2 June-04 yes-ADD  
July-89 132 008 22 June-04 yes-ADD  
July-88 307 004 135.6 June-03 yes  

December-88 308 001 97.3 November-03 yes  
November-88 308 003 104 October-03 yes  

January-89 410 3 90.4 December-03 yes  
January-89 412 07N 51.3 January-04 yes  
January-89 412 07S 21.1 January-04 yes  

   1046    
July-88 130 003B 136.8 June-03  YES  

December-88 203 001 54 November-03  YES  
February-89 203 002 94.3 January-04  YES  
January-89 4163 003 87 December-03  YES  

   372.1    
   1418.1    

 

                                                 
2 Areas based on older mapping standards and were updated based on field verification. 
3 Block 416-003 was dropped from the survey due to being inaccessible at time of survey. 
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Appendix 2 – Detailed field procedures for surveyors 
 
1.  Criteria for polygon delineation 

Two hectares is the minimum size for polygons.  Use the common local and 
provincial stratification (polygon delineation) criteria, subject to the following 
special restrictions that are mandatory for the new survey: 
a) Inventory labels for the polygons must accurately specify species composition 

and site index. 
b) Areas with differing TSS (target stocking standard) must be delineated. 
c) Areas that exceed two hectares that are not free growing (more specifically, 

areas with less than the minimum stocking standard of well-spaced, 
acceptable species, healthy, free-from-brush trees/ha) must be delineated. 

 
2.  Determine acceptable species, TSS, and MSS for each SU  

Before the survey, obtain the currently approved SP (or equivalent). Transfer the 
SU boundaries onto the survey map.   

For each SU: 
a) Record the TSS and MSS stated in the SP; 
b) use the ecological data in the SP (site series and/or SMR) to determine the 

moisture regime group that best describes the SU (xeric-subxeric, submesic-
mesic, subhygric, and hygric-subhydric).  Look-up this moisture regime group 
in Table A-1.  Record the moisture regime group and acceptable species for 
the SU. 

 
Table A-1.  Acceptable species by moisture regime group in the ESSF and BWBS 
BEC zones. 

Moisture regime 
group 

Acceptable species in the 
ESSF/BSWB 

Xeric-Subxeric Sw, Pl, Bl 
Submesic-Mesic Sw, Pl, Bl, Sb 
Subhygric  Sw, Pl, Bl, Sb, Lt 
Hygric-Subhydric Sw, Pl, Bl, Sb, Lt 

 
3.  Plot locations on 100 m grid 

Generate plot locations on 100 m × 100 m UTM grid over the cutblock.  

 
4.  Plot falls outside NAR 

When you get to a plot and the plot centre has landed outside the NAR, then the 
plot is a null plot. Do not collect data. Do not off-set the plot into the NAR. Do 
not record any plot information. Go on to the next plot. 
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5.  Data collection at a standard plot 

A standard plot is one where the last three digits of either or both of the UTM 
easting and northing are 100, 300, 500, 700, or 900.  At a standard plot, the 
following is done: 
a) Count stocked quadrants 

Record the number of quadrants that contain at least one acceptable tree. An 
acceptable tree is: 
i) an acceptable species (as determined in Section 2); 
ii) healthy (meets forest health standards); 
iii) acceptable advance regeneration (meets adv. regen. standards); 
iv) free from brush (as assessed with the procedure described in Section 12); 

and 
v) taller than 30 cm height. 

b) Record the UTM co-ordinates of the plot 
c) Record total well-spaced tally using the appropriate criteria. 
d) Record total free growing tally using the appropriate criteria. 

 
6.  Data collection at an enhanced plot 

An enhanced plot is one where the last three digits of both the UTM easting and 
northing are 000, 200, 400, 600, or 800. At an enhanced plot, the following is 
done: 

a) Collect all standard plot data 

Collect all of the standard plot data. 
b) Record BEC 

Assess site series in an area approximately 5.64 m around plot centre. Based 
on a rough ocular estimate, assign the area to the dominant site series. Record 
BEC zone/subzone/variant/site series. 

c) Pl and Sx height measure trees 
Locate the tallest Pl and Sx trees that are live, established post-harvest, and 
not residuals. On each, measure and record total height and species code.  If 
tree is also a suitable growth intercept sample tree (healthy, undamaged and 
unsuppressed), record breast height age. 

d) Record total tree count by species. 
e) Record %cover and height of brush species. 

 
7.  Finalize polygon delineation 

After the survey, finalize the boundaries of the forest cover polygons.  If during 
the survey, a mappable patch (2 ha or larger) that is not free growing was found, 
transfer its boundaries onto the survey map. Map patches that a rough ocular 
estimate suggests have less than the MSS of well spaced trees/ha, acceptable 
species, free from brush and healthy. 
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8.  Prepare inventory labels 

For each polygon that you have delineated, prepare an inventory label.  

 
9. For each plot, record the species composition and site index from the inventory label, 

stocking class, TSS, and plot identity 

For each plot, record the species composition and site index from the inventory label, 
stocking class, TSS, and plot identity. 

Stocking class 

After the boundaries of any not free growing area are delineated on the survey 
map, assign each plot to either the FG or the NFG stocking class. 

TSS 

Based on the SU boundaries that were transferred onto the survey map, record the 
TSS stated in the SP for the area in which the plot fell. 

Plot identity 

For each plot, record the polygon number, plot number, and cutblock identity. 

 
10.  Plot location and polygon boundary map 

After a cutblock is surveyed, prepare a map that shows: 
a) the location of the plots in the block with their plot numbers, 
b) the boundaries of the polygons, and 
c) for each polygon, the key polygon criteria: moisture regime group, inventory 

label, TSS, MSS, and stocking class. 
 
11.  Treatment opportunities 

If the cutblock contains a viable treatment unit, map its approximate location and 
describe the treatment opportunity. 

 
12. Procedure for free from brush (free growing) assessment 

For the stocked quadrant plot surveys, the new free growing brush standards 
(Appendix 9 of ETFG guidebook) are modified as follows.  All herbaceous, 
shrub, and deciduous tree competition within a 1 m radius cylinder around the 
crop tree must be assessed.  A tree is considered “free from brush” under three 
scenarios: 

 
A. A crop tree that is 150% of the height of all herbaceous, shrub, and deciduous tree 

competition within a 1 m radius cylinder is “free from brush.” 
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B. When there is no aspen, cottonwood, and birch in the 1 m cylinder, a crop tree 
that is taller than the shrub and herbaceous vegetation in three of four quadrants in 
the 1 m radius cylinder is “ free from brush” . 

 
C. A crop tree may be considered “ free from brush”  if it is taller than countable 

aspen, cottonwood and/or birch in at least three of four quadrants of the 1 m 
radius cylinder and the number of countable aspen, cottonwood, or birch does not 
exceed 2 for pine or 2 (aspen), 2 (cottonwood), or 5 (birch) for spruce.  Quadrants 
may be rotated to minimize the number of quadrants with vegetation taller than 
the crop tree.  A countable aspen, cottonwood or birch is a tree that is greater than 
the median height of all potentially well growing trees within the 3.99 m radius 
plot. 
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Appendix 3 – Database format 

 
Plot data will be loaded into an ASCII or Excel format file in the following format. 

For each plot: 

 

Plot identity data 
1) Cutblock identity (licence/zone/CP/block [e.g., - TFL49-A-599-A30]) 
2) Polygon number (e.g., 1) 
3) Plot identity (e.g., plot # 1) 
4) UTM coordinates of the plot (e.g., 307200; 5639200) 

 
Stratification data 

5) Inventory label species composition (e.g., leading species code and percent, 
second species code and percent, third species code and percent, etc) 

6) Inventory label site index (e.g., 20) 
7) Stocking class (e.g., FG or NFG) 
8) TSS (e.g., 1200) 

 
Site and tree data 

9) Stocked quadrant tally (e.g., 0, 1, 2, 3, or 4) 
10) Total well-spaced trees (e.g., 8) 
11) Total free growing trees (e.g., 5) 
12) Plot type (S=standard plot, E=enhanced plot) 

In addition to the above, for each enhanced plot: 
13) Sx sample tree height (e.g., 2.5 m) 
14) If Sx sample tree is suitable GI tree, record breast height age (e.g., 4 years) 
15) Pl sample tree #2 height (e.g., 2.5 m) 
16) If Pl sample tree is suitable GI tree, record breast height age (e.g., 4 years) 
17) BEC zone/subzone/variant (e.g., BWBSmw1) 
18) BEC site series (e.g., 01) 
19) Total tree count by species (e.g., Pl, 25; Sx, 12) 
20) Brush cover and height by species 

 


