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ABSTRACT 

A summary of mechanical site preparation in British Columbia and the potential effects on listed 
wildlife is presented. Mechanical site preparation has increased in the northeast, west-central and 
southern interior parts of the province. The machine types are varied, but the disc trencher and 
the excavator are becoming increasingly common. The biogeoclimatic subzones in which an increase 
in mechanical site preparation has taken place include the SBS, the ESSF, the BWBS, the SBPS, 
and some portion of the IDF. The main activities are planting trail creation and non-commercial 
brush conversion. A summary table of the different types used in each zone is presented, but the 
choice of mechanical site preparation depends primarily on site-specific characteristics such as slope 
and moisture regime, slash-loading and stump characteristics, stoniness, and objectives of treatment. 
The impact that mechanical site preparation has on vegetation is also dependant on site 
characteristics, (most notably species composition) but certain machine types and intensities of 
treatment tend to have characteristic vegetation response. The suppression of a shrub stage and 
a grass-dominant community is suspected to occur in some of the intense site preparation methods 
such as the madge, or breaking plow. The impact that this may have on shrub-using species is 
unknown. Grass-seeding in many mechanically site prepared areas is increasing and may exacerbate 
this uncertainty. Disc trenching and V-blading types can be operator sensitive in terms of 
vegetation and soils response, but these methods can retain some shrub components, both in the 
treatment areas and in the non-treated portion of the block. Disc trenching can create road-like 
runways and channelled terrain that may be favourable to some wildlife species but may be avoided 
by others. There is a profound lack of information on what the response of the various wildlife 
communities are to each of the typical site preparation types. Some Ministry of Environment 
(1990) listed species that use burrows, subterranean habitats, brush or plant groups (eg. terrestrial 
lichen) are suspected of being sensitive to mechanical site preparation. These include Caribou, 
Coeur dYAlene Salamander, Connecticut Warbler, Fisher, Fork-tailed Storm Petrel, Grizzly Bear, 
Leach's Storm Petrel, Mourning Warbler, Shrew-mole, Townsend's Chipmunk and Western Garter 
Snake. Other listed or non-listed species may also be effected by mechanical site preparation. This 
list is tentative and requires controlled field examination. Uncertainties and datagaps are identified 
and discussed and a research plan is proposed. 

This study was funded by the Ministry of Forests research Branch and administered by Jill Peterson 
and Brian Nyberg. Lome Bedford of the Silviculture Branch Ministry of Forests provided 
invaluable advice and data files for which I am very grateful. Mei Ching Tsoi, a private contractor 
working for the Ministry of Forests Silviculture Branch provided data from this years Annual 
Report. Victoria Stevens reviewed parts of the tabularized comments regarding habitat use pattern 
of wildlife species. Karen Grainger was responsible for editorial work and for the tabularization 
of the database. 

Many R.O. Silviculturalists from Ministry of Forest Districts and Regions and several wildlife habitat 
biologists in the Ministry of Environment generously provided summaries of the use of mechanical 
site preparation in their areas and their ideas about the limitations and advantages of the various 
techniques. My thanks to them. They are listed, along with other personal communications in 
Appendix 1. 
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1.0 INTRODUCTION 

Mechanical site preparation techniques, such as disc trenching, chain (drag) scarification and 
excavator mounding have grown in British Columbia in recent years, in response to a demand for 
versatility in site preparation and rehabiIitation techniques. Many foresters have begun to chose 
mechanicaI site preparation techniques over prescrihd burning and chemical treatments because 
of a lack of conflicts with air and water quality concerns, greater flexibility in treatment times 
(treatment window), little risk of escape-fire, costs and effectiveness (Hedin 1m, Scagel and 
Caldicott 1991). However, the impacts of these techniques on habitat availability for and utilization 
by wildlife are poorly understood. 

In general, integrated resource managers are poorly prepared to anticipate the impacts that these 
techniques will have on wildlife populations and habitats. A thorough analysis of the current 
understanding of impacts, the applications of present research, and the identification of data gaps 
and research needs with respect to wildlife habitat management is therefore required. 

The problem analysis includes an evaluation of current site preparation techniques and their 
prevalence in the Regional Silvicultural planning framework followed by a literature review. 
Discussions with field operations personnel, together with the literature were used to determine the 
extent and type of site preparation use. The current understapding of site preparation impacts on 
wildlife in British Columbia has been compiled from existing documents. Data gaps and sources 
of uncertainty are presented, followed by suggested experimental design for future impact 
monitoring. 

2.0 OBJECTIVES 

1. Document the current, past and projected use of mechanical site preparation in forested 
British Columbian ecosystems. 

2. Examine the known impacts of site preparation on red, blue, yellow and selected non-listed 
wildlife species in terms of habitat utilization patterns and habitat availability. 

3. Identify data gaps and research needs associated with the above. 

4. Suggest the design for a field programme to examine the impact of selected mechanical site 
preparation methods on habitat utilization and availability, based on the above findings. 

3.0 METHODS 

The following steps were taken for the completion of this drafr problem analysis: 

1. The literature and current field knowledge relevant to the use of site preparation in British 
Cblumbian interior and coastal forests was reviewed. personal communications with 
operations personnel took place throughout the review process. 



2. A draft report is submitted documenting the prevalence and scope of site preparation in 
interior and coastal forests, the known or suspected impacts on selected listed and non- 
listed wildlife species in terms of habitat utilization patterns and habitat availability and the 
data gaps and research needs associated with site preparation and wildlife habitat 
management. 

3. The final report will be submitted following the review process. A workshop (either in 
Victoria, Kamloops or Williams Lake) will be held following the review of the draft report. 
The results of the seminar will be incorporated in the final report. 

4.0 MECHANICAL SITE PREPARATION IN BRITISH COLUMBIA 

4.1 How much mechanical site preparation is being done? 

The use of mechanical site preparation in British Columbia is primarily in service of two forest 
management objectives; These are; 

1. Site preparation for planting/ natural regeneration following clearcut harvesting, 

2. To assist in conifer establishment in the rehabilitation of backlog sites. 

Current use of mechanical site preparation techniques in B.C. in each Forest Region is illustrated 
in Figure 1 through 6 (from Ministry of Forests 1992). Figure 1. indicates the proportion of 

1 treatment types used by the Major Licensees in 1990191 in each Forest Region of British Columbia. 
Mechanical site preparation is widely used by the Licensees in all but the Vancouver Region and 
accounts for greater than half the site preparation methods in the Prince Rupert Region. 

Figure 2 indicates that mechanical site preparation was used most extensively by the Ministry of 
Forests, with the exception of the Vancouver Forest Region. Mechanical site preparation was of 
greatest importance in the Kamloops and the Prince Rupert Region.'A similar pattern is noted in 
Figure 4 for the use of site preparation techniques in the Industrial sector. The Vancouver Region 
tends to rely mainly on chemicai site treatments (with some exceptions, see below). Broadcast 
burning has declined in recent years by the forest industry, for various reasons including the loss 
of limited liabiiity and rising costs, public intolerance of smoke, and others. 

The types of mechanical site preparation used in speciaI government initiatives such as SBFEB and 
are illustrated in Figure 4 and 5. The two mechanical site treatment types (spot and 

broadcast) account for the majority of site preparation techniques. Figure 4 illustrates the site 
preparation types used by the Small Business Forest Enterprises Program in 1930/91 also used 
broadcast mechanical site preparation techniques in amounts roughly equivalent to prescribed 
burning. Figure 5 is included to illustrate the percentage of site preparation dented  to backlog 
reforestation and rehabilitation, of which a large proportion is achieved through mechanical means. 
Therefore, mechanical site preparation accounts for a large proportion of the current post-harvest 
and brush conversion stand treatments. 
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Figure 1. Percentage of total area treated by major Licensees using 6 site preparation 
techniques in 1990/91 in each Forest Region, (See Appendix 2 for raw'data in 
hectares). KEY: Stippled areas are, from top to bottom: Chemical spot application, 
Chemical Broadcast Applicarion, Mechanical Site Preparation (ie. Disc trenching), Mechanical Spot Treatments 
(ie. Excavator, Mounding), Bum (Spot), Broadcast Burn ( Ministry of Forests 1992). / 
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Figure 2. Percentage of total area treated by the Ministry of Forests using 6 site preparation 
techniques in 1990191 in each Forest Region, (See Appendix 2 for raw data in 
hectares). KEY: Stippled areas are, from top to bottom: Chemical spot appljcation, 
Chemical Broadcast Application, Mechanical Site Preparation (ie. Disc trenching), Mechanical Spot Treatments 
(ie. Excavator, Mounding), Burn (Spot), Broadcast Burn ( Ministry of Forests 1992). 
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Figure 3. Percentage of total area treated by the Forest Industry outstanding using 6 site preparation 
techniques in 1990I91 in each Forest Region, (See Appendix 2 for raw data in hectares). 
KEY: Stippled areas are, from top to bottom: Chemical Spot application, Chemical Broadcast 

Application, Mechanical Site Preparation (ie. Disc trenching), Mechanical Spot Treatments (ie. Excavator, 
Mounding), Bum (Spot), Bmadcast Bum ( Ministry of Forests 1992). 



SITE 

CHEM-SPO 
El CHEM-BRO 

MECHANII 
MECHANIC 

0 BURN-SPO 
BROADGAS 

Figure 4. Percentage of total area treated by the Small Business Forest Enterprises Program 
in 1990191 using 6 site preparation techniques in each Forest Region, (See Appendix 
2 for raw data in hectares). KEY Stippled areas are, from top to bottom: Chemical 
Spot application, Chemical Broadcast Application, Mechanical Site Preparation (ie. Chain dragging, Disc trenching), 
Mechanical Spot Treatments (ie. Excavator, Mounding), Bum (Spot), Broadcast Bum ( Ministry of Forests 1992). 
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Figure 5. Percentage of total area treated by FRIP in 1990i91 using 6 site preparation 
techniques (including Backlog and Site Rehabilitation Treatments) in each Forest 
Region, (See Appendix 2 for raw data in hectares). KEY: Stippled areas are, from 
top to bottom: Backlog, Chemical Spot application, Chemical Broadcast Application, Mechanical Site 
Preparation (ie. Chain dragging, Disc trenching), Mechanical Spot Treatments (ie. kcavator, Mounding), Burn 
(Spot), Broadcast Bum, Site rehabilitation ( Ministry of Forests 1992). 
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Figure 6. Percentage of total area treated using 6 site preparation techniques in each Forest 
Region from all sectors of forest management (See Appendix 2 for raw data in 
hectares). KEY: Stippled areas are, from top to bottom: Chemical spot application, 
Chemical Broadcast Application, Mechanical Site Preparation (ie. Chain dragging, Disc trenching), Mechanical Spot 
Treatments (ie. Excavator, Mounding), Burn (Spot), Broadcast Bum ( Ministly of Forests 1992). 



Figure 6 summarizes the proportion of each site preparation technique from each Forest Region, 
illustrating that Small Business Initiatives and Major Licensees are still using broadcast burning but 
that these proportions are not as great as mechanical site preparation for the province. When atl 
totals are considered mechanical site preparation accounted for > 60% of the total site preparation 
in British Columbia in 19W91. 

As a means- of comparing the areas of the land base currently under the influence of site 
preparation activities by three primary forest land management groups in the province, Table 1 
gives the breakdown by funding source for all site preparation activities for the province. These 
data are a summary of the 1990/91 area (hectares) treated with site preparation activities. The 
regional database is presented in Appendix 2. 

Table I.  Summary of hectares treated by each funding source for site preparation in British 
Columbia (Ministry of Forests 1992). 

Funding Source* Treatment 

Bmadcast Spot Broadcast Spot Broadcast Spot Other TOTAL' 
Burning Burning Chemical Chemical Mech. Mech. Methods prep. 

Small Business 
Forest Enterprise 3,246 5,081 0 0 8,133 48 402 16,930 

Basic Siviculture 
funded by MOF 850 2,111 2,196 14 14,320 419 3,096 23,007 

Private Sector 21,097 5,333 22.7 745 43,496 5.996 312 75,176 

Ministry fire 
i and pesl 0 0 0 0 403 0 56 459 

Other Sources 0 84 0 0 0 0 56 140 

TOTALS 25,193 12,579 2,432 759 66,352 6,463 3,922 117,692 

* Basic Silviculture = Ministry OutstandingMinistry Vote Pre Industrial Pre O c t o k /  Ministry of Forests,&xtion 881 Small Business/ 
Min. Vote S B E P m  Outstanding. .... Small Business = SBFEP. .... Private Sector = Industry Voluntary/ Industq Incremental 
Requiredl Industry Appraisal! Industry Royalties1 Operational/ VoluntarylMLFIS .... Other = CorrectionslFRIPIJob Creation FederaU 
Job Creation MOF/ Other Agencies1 South Moresby Resource Fund 

This table indicates that 61% of the site preparation being conducted presently in British Columbian 
forests is some form of mechanical site preparation. The largest number of hectares in any given 
treatment is mechanical site preparation, by industrially-funded sources. The proprtion of use 
broadcast burning by ministry-funded sources is lower than industrial sources by several times. The 
following section examines trends in mechanical site preparation over the past ten years and 
attempts to illustrate the changes in site preparation that wildlife habitat managers may expect to 
occur. 

4.2 Where mechanical site preparation is going in the future 

The past trends in mechanical site preparation may be as g o d  an indication as any as t o  ho 
mechanical site preparation will change in the future. This can be examined provincially as well 
regionally. Provincial trends are indicated in the history records for site preparation on  Crown 
Lands in Figure 7. 
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The estimates for the 5 year plan are accurate for all 
but the Industry funded. For Industry funded, I took the 
1990/91 figures and held them constant for 5 years. This 
of course is not accurate but it is difficult to predict. 
The amount of M S P  will increase in some areas because 
their will be less burning, and because of the site 
specific nature of M S P .  On the other hand, M S P  will 
decrease in some areas because smaller blocks are more 
prone to restock naturally, there is more raw planting 
without M S P  and the amount of logging has decreased 
significantly in the last several years eg. in 1988/89 we 
harvested 237,456 ha on crown land, in 89/90 we harvested 
194,134 and in 90/91 we harvested 152,012. 



Figure 7. 
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Site preparation on Crown Lands. Number of kctares  ( 0 ' s )  treated between 1981 
and 1990 (Ministry of Forests Annual Report 190). 



Figure 7 indicates that site preparation and especially burning techniques peaked in the mid-eighties 
and declined thereafter, but that the use of mechanical site preparation has tended to level off. 
The proportion of mechanical site preparation to other site preparation methods has increased 
and the total number of hectares have increased, in comparison to other methods, also. The 
number of hectares of land treated with mechanical site preparation over the past 10 years is 
illustrated in Figure 8. 
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Figure 8. Area treated with mechanical site preparation in British Columbia over time 

These data should be interpreted with caution in trying to determine future trends in mechanical 
site preparation; the rate of change of mechanical site preparation treatments is a function of rate 
of cut, but it may also be a function of government initiatives such as the Federal Resource 
Development Agreement. If left to purely industrial and non-federal subsidized governmental 
initiates, the rate of change of mechanical site preparation may not be so steep. However, if this?) *. :,: 

*. > * -  
figure can be used as a rough estimate of the future trends in mechanical site preparation, given r77~:;c l ' rJ  
current funding levels for backlog treatments and rehabilitation, and the apparent movement away [ Q E C & , ~ "  

from prescribed burning, an increase in mechanical site preparation is expected. Mechanical site \ 1 3  .O,L~H& 

preparation is certainly not expected to decline in use. .Q Jne 

Projected versus realized use of mechanical site preparation should be considered in any estimation 
of the future growth of this silvicultural system. Using the Cariboo Region as an example, the 
projections made by Smith (pers. cornm. 1992) for mechanical site preparation expected to occur 
in 1990 can be compared with the realized site preparation values from the try of Forests 
(lm), in Table 2. 



Table 2. 
\ Projected use of mechanical site preparation techniques from W t r y  sources in the 

C a r i b  for 1990-91 (projected in 1987-88) (in hectares). 
\ 

\, ; District: Treatment: I 

i 

Winged Ripper Disc Trencher Mounding Drag Bunching Planting 
Scarification (B-blade) trails 

.- is' , - , ? I .  

Quesnel 345 285 525 345 / 'P' ..: Li,L 
!:I- 

Will.Lk. 400 100 ,,,,$ 
j , ' J  

I! 1. . 
150 100 200 250 200 

<it - 
Horsefly 100 

400 50 UX) 125 100 Mi. 

TOTALS !Q5 835 150 loo0 lo00 545 

This should be compared to data on hectares treated from recent Ministry of Forests data 
summaries. Table 3 is the Annual Report data (Ministry of Forests 19%) summary of site 
preparation activities for the Cariboo Region. 

Table 3. Hectares treated by all funding sources for the Cariboo Region (Ministry of Forests 
1992) 

Funding Source* 

SmaH Business 
Forest Enterprise 

Basic Silviculture 
funded by MOF 

._.--- _ ---- - - - 

Private Sector 

Ministry Fire 
and p a t  

Treatment 

Broadcast Spot Broadcast Spot Broadcast Spot Otherq* TOTAL 
Burning Burning Chemical Chemical Mech. Mech. Methods prep. 

Other Sources 0 0 0 0 0 0 0 0 

TOTALS 4,632 2,185 409 0 12,974 2302 2,764 25,265 

* Basic Sil\i,iculture = h4inistxy OutstandingMinistry Vote Pre Industrial Pre October1 Ministry of ForestsISection 881 Small Business/ 
Min. Vote SBEPJTFL Outstanding. 
Small Business = SBFEP. 
Private Sector = lndustry Voluntary/ Industry I n m e n t a l  Requiredl Industry Appraisal/ Industry Royaltied Operational/ 
Voluntary/MLFIS 
Other = Correctlons/FRIP/Job Creation Federal/ Job Creation MOF/ Other Agencies/ South Moraby Rgource Fund 

" Other methods = mistletw control, cabling and knockdown of tm > 3 meters. 



The projected'total of mechanically site prepared stands in the Cariboo of 4,475 (from Table 2) 
compares favourably with the realized totals of 2,841 hectares treated from current data (Ministry 
of Forests 1990, Table 3) if knockdown of trees > 3 meters is included. This value of 2,841 
hectares plus some prqortion of 2,6% hectares brings the total to 5,537 hectares in this Region. 
Table 3 indicates that bunching was projected to occur on 1000 hectares (although this was in 
rehab sites). Smith's pers. comm. (1992) projections are close to realized hectares treated and are 
an indication that expectations about treatments are being met, at least in the Cariboo Region. 
Other regional site preparation coordinators indicate that projections of mechanical site preparation 
generally indicate an increase in mechanical site preparation over prescribed burning treatments 
(see Table 6 in Section 4.3). 

The projected machinery needs may also be an indication of what to expect in terms of futur&-=. 
trends in mechanical site preparation. Breadon (1987) also calculated the number of machines that \ 
would be required to meet silvicultural goals, in terms of total hectares to be treated per year. 
Table 4 summarizes information from Breadon (1987). I 

Table 4. Projected number of machines required for 1988-92 mechanical site preparation 
goals; summarized from Breadon 1987 

f ig6 
f; 0 ;  

Equipment Regions Total ha/yr required No. of machines 
-#' 

Rotary cultivator PG 

Rotary brush cutters PG, PR, Van 

Mounden Car, PG, PR 

Patch scarifiers Car, Kam, Nel, PG, PR, Van 7525 

Disc Trencher Car, Kam, Nel, PG, PR 7945 

Choppers Car, Nel, PG 350 

Plows Car, Kam, Nel, PG, PR 7285 

Excavators, Patch Car, Nel, PG, PR, Van 2640 
scarifiers 
S kidderlcrawier Car, Kam, Nel, PG, PR, Van 49935 

Drag Combinations Car, Kam, Nel, PG, PR 12220 '15.9 

TOTALS 91100 261.7 

REGIONS: Car = C a r i b ,  Nel = Nelson, Kam = Kamloops, PG = Prince George, PR = Prince Rupert 

This table indicates that Breadon's (1987) predicted total number of hectares treated per year was 
very close to that actually treated with mechanical site prep&ation in 1989. The above table is 
an indication of the projected types of mechanical site preparation to be expected in each region 
in the next decade. The number of excavators required may be underestimated, however, as this 
machine type was mentioned by virtually every operator and silviculturalist (see Appendix 1) as 
growing in popularity. The reasons for this were summarized by Madill pers. cornm. 19%); 

k-compaction-than ' o t h e ~ m  -) , ease of creation of plantable spots with a minimum site 
disturbance, manoeuvrability is greater than other methods and a greater tolerance for steep slopes. ' fl 



Site Preparation ~ q u i p m b n t  

Hydraulically powered disc trenchers 0 0 I 9 12 15 27 35 
FMC with 4- or 6-way blades 0 0 0 5 0 8 7 8 

Excavators f 3 3 9 11 20 36 86 

Brgcke maunders 1 2 2 2 2 2 1 1 

Bracke, 2-row 2 2 2 4 4 4 4 4 

Lena, 2-row 5 5 5 9 9 9 9 9 

Eden/Furce rakes 1 1 I 1 1 4 5 8 
Madge/Roto King 0 0 0 I 1 1 2 2 

Winged su basoilers 0 0 2 2 2 2 2 5 

Specialty disc implements 
- Bedding plows 0 0 0 1 1 1 1 1 
- Wdisc scarifiers 0 0 ' 0  0 1 1 I 1 

Power hand scarification implements 
--.- Rippas 
.-- Hawk scalpers 0 0 6 21 91 249 249 249 



The future of developmental technology of mechanical site preparation machinery may also be an 
indication of where this technique is going. In an Appendix to Breadon's (1987) report, Canadian 
Forestry Equipment Limited listed what they believed the future equipment development would be 
for B.C.. They foresaw the development of effective dash parting blades or attachments for 
towedlmounted trenchers, patch scarifiers, mounders and tillers. They also requested more 
operational testing and development of slash piling rakes on rubber tired movers to reduce the cost 
of piling operations. The industry recognized the need for more operational testing and 
development of cost effective two pass and combined pass treatments for various sites, including 
the development and testing of combined mechanicallchemical treatment equipment. Mounding 
is probably perceived as increasing. Some machinery may become increasingly passe with the 
development and testing of alternate prime movers for silvicultural work, more suited to the dtity 
cycle and ground conditions encountered in site preparation. These views were also generaUy held 
by silviculturalists who felt that there is currently a need for better slash handling capability in 

. mechanical site preparation equipment. 

Economic factors also' indicate at least a maintenance of mechanical site preparation as a 
silvicultural tool. Drawing from the Cariboo Region as an example of costs; Table 5 illustrates the 
consistency of costs in the 1989 summaries of mechanical site preparation treatments per hectare 
of land. 

Table 5. Hectares and costs (per hectare) of mechanical site preparation on Crown Land in 
the Cariboo Region 1989 and lW(projected). Provided by B. Smith 
(pers.comm.1992). Costs estimates for the Southern Interior from Breadon (1988a) 
are indicated in italics 

District: Treatment: 

Winged Ripper Disc Trencher Mounding Drag Bunching Planting trails 
Scarification (B-blade) (B-blade) 

100 Mi. 400 ha @ $170 50 ha @ $700 300 ha @ $170 125 ha @ $ZOO 

The above table indicates the shift in prices from Breadon's (1988a) estimates to those encountered 
in 1989 in the Cariboo Region. Costs of mechanical site preparation have apparently dropped in- 
many areas of the province. However, cost estimates and the bidding process for mechanical site 
preparation contracts vary across the province. In comparison to the C a r i b  example above, 



costs per hectare for the various treatments in the Peace - Liard of northeastern B.C. may 
represent the upper limits of costs per hectare. Kabzerns (pers. comm. 1992) reports the following 

I costs for a small number of treatments. Comparisons with estimates from Breadon (1988b) are 
given in italics; 

drag scarification; approximately $ 200 per hectare. $ 70 - 17.5 

disc trenching are reported to range from $ 300 - $ 400 per hectare $ 70 - 140 

excavators with mounding capability range from $ 500 - 700 per hectare, with costs 
increasing with wetness of site, but bids as low as $ 350 per hectare have been acceptable. 

- - _ ___ ----_-' * 
,/ 

j Coates and Waeussler (1987) &t machine costs for mechanical site preparation in North Central 
-d_L-------- 

British Calumbia.'Their costs are generally lower by $ 100 - 150 than those quoted recently by 
Kabzems pers. comm- 1992). Breadon's (1988b) estimates were also lower, but they were averaged 
for the Prince Rupert and Prince George Regions however, and may reflect the lower costs enjoyed 
outside of the Peace - Liard. In these ecosystems, site preparation can have additional costs due 
to climatic factors; most mechanical site preparation is done during the winter and smaller 
machinery that is sufficient in more southern climates may be insufficient in the north. For 
example, a D7 needs a D8 ahead of it to shear and pile and has difficulty in turning soits over 
with the Ministry Mounder at Fort Nelson in winter conditions. In another example from the 
Fort Nelson district, the site preparation of an alluvial site was possible in summer,-but the disc 
trencher had to be barged in to the site and was not able to site prepare on the slope due to wet, 
silty soils and a high site degradation risk (Kabzems pers. comm. 1992). The importance of 
presenting these costs is that when compared to the combined preparation, burning and mop-up 
costs of prescribed burning, mechanical site preparation is now mmparable or cheaper th 

\ prescribed burning. Although, prescribed burning costs were estimated by Breadon (1988~) to range 
from $ 100 - 400 per hectare on the coast, averaged $ 188 for the northern interior, and $ 189 ,Ji bih,+ll 
(Breadon 1988b) per hectare in the southern interior (Breadon 1988a), these cost estimates may ; r)d','3G 
now be out of date and may not reflect the recent changes in limited liability now applied to PR'' 
industry. Hedin's pers. comm. (1992) more recent estimate of $600-80f) per hectare for prescribed F ~ o V M  
burning may be more accurate. If this is the case, mechanical site preparation is becoming a more .' jq?~[q 
attractive economic option than it was previously. - ,du i4L 

" A E O D ' r '  

Further, the cost of mechanical site preparation is predictable, to a certain degree. Predictability 
of efficacy and costs are important in the consideration of whether a silviculturd system will 
increase in use over time or not. Investment in a siivicultural system is no indication that system 
is immortal, however. The Prince George region recently sold off all their V-plowing equipment. 
Both Nedin pers. comm. (1992) and Madill pers. comm. (1992) indicated that operator sensitivity 
was a factor in whether or not V-blading would increase in the futu machines that may 
not continue to be used are the spot scarifiers such as the Leno and (Wedin pers. comm. 
1992). Versatility is expected to increase, however, in mechanical ration, and in site 
preparation as a whole (Scagel and Caldicott 1991, Breadon 1987, 

Tbae insights into projected areas for treatment, machinery needs an be taken as an 
indication of the expected change in mechanical site preparation techhology over the next decade, 

I 



but the limitations to the technique will stem from the following conditions; 

Curran et al. (1990) lists (in italics) the resource considerations prior to the use of mechanical site 
preparation for a site. Part of their list is discussed briefly below; 

1. timber and non-timber resource management objectives, AND 

2. regeneration objectives . The concept that objectives may not be second growth conifer 
forest production is considered here along with the objectives of treatment; seedling survival, 
competition abatement, alternative to prescribed burning, enhancement of natural 
regeneration, etc. 

3. environmental growth-limiting factors for seedlings, silvics of desired crop species, characteristics 
of non-crop vegetation: All of these biological and physical factors presently limit the choices 
of one site preparation technique over another and create limitations within the class of 
mechanical site preparation implements that are available. For example, slope will continue 
to Limit the use of mechanical site preparation in some areas of the province. Revelstoke ? . 
~istrict'has treated 15 hectares last year with mechanical site preparation and will only treat ; ;i15 

11 next year, for example. (Machinery for steep slopes is continually being perfected ~a . . 
however). Moisture redme will probably always limit use of machinery. In her summary 
of the results of her pilot study on alternatives to prescribed burning, Hedin (no date) 
found that out of 10 blocks surveyed, 8 could not be treated with conventional mechanical 
methods because of heavy slash loading and/or broken topography. Treatments of choice 
will continue to fluctuate with site conditions and all silvicultural tools will remain necessary 
(Scagel and Caldicott 1991). 

F 
pn In summary, mechanical site preparation is expected to increase in the Peace - Liard, the inlan 'l 11 Prince Rupert Region and the Nelson Region. It is expected to remain the same in the 
/ of the Prince George Region, as well as in the Caribw and the Kamloops Regions. 

increase in mechanical site preparation is expected in the Vancouver Region. 
mechanical site preparation to expect to increase in the future are discussed in 
section. 

4.3 Ecological conditions where mechanical site preparation is occurring. 

The Table 6 is a description of the various mechanical site preparation types used in the Forest 
Regions of British Columbia, categorized by Biogeodimatic zoneslsubzones/site series and specific 
site types (where information is available). For those readers that are unfamiliar with the various 
different methods and machinery used in mechanical site preparation, these are described in 
M c M m  and Wedin (190). Their summary of metbods and machinery types are presented in k Appendix 3. Appendix 4 has summaries of old and recent codes for Biogeoclimatic zones from 

Meidinger and Pojar (1991). 



Table 6. 

Regions 

Vancouver 

Use of mechanical site preparation in Biogeoclimatic zone and subzones in the 
Forest Regions of British Columbia. 

Biqeocljmatic zoneisubzone Common method(s) of MSP Comments 
/site type 

In gowrd, sites often too steep for msp and burning or aerial herbicide treatments are nsed. Mechanicai site 
preparation is expected to continue to grow however, especially as public tolerance for smoke hazard declines 
This is expected to occur in areas such as the Sunshine Coast and the Nanaimo area. 

CDF, CWHxm; dry s i m  disc trencher On east coast of Van- Island 

C-, d q  sites stump removal with excavator Root rot sites 

CWHvm, C'LI'Hvh excavator with slash rake sites with dense salal 

disc trencher selected sites, alder conversion, 
whde tree yarding, burn 
accumulation in place 

mounding; backhoe, excavator increasing in Queen Charlottes 
as prescribed burning bas 
drastically decrease$ 

Cariboo In general mechanical site preparation method is a function of site conditions and objectives. Also equipment 
availability is imponant. Some Districts personnel felt that the trade-off between not scarifying (banking on natural 
regen) and the avoidance of future thinning and stand tending mts may alleviate the need for msp use. Seeding 
mechanically site prepared sites with grasses and low growing vegetation as vegetation management tool is increasing. 

patch scarifier, disc trencher create deprased, scalped, planting 
spot (McMinn and Hedin in 
Lavender ei aL 1990) 

MSD, IDF, drier SBS ripper in grassy sites; planting pine 

IDF winged ripper-tooth trenching to create planting trails in dry 
soils 

SBPSxc, dc d r a g d f i c a t i o n  in Lp, ripping Chilcotin plateau 

SBSdw, ICH, mesic disc trencher, brush blade, excavator, backlog, stocking to enhance 
mounding, whole-tree yarding for beyond 400 stemsfia of min. 

stocking 

SBPSmk, mc disc trenching Chilcotin lowland 

SBS ripper, disc trencher t h r o u g h o ~  Region, all subzona 

ICH 

ESSF 

mainly prescribed burning backlog sites my be 
treated with an 
excavator 

mounding grass seeding is increasing 
blade scarification, V-plow 

all hydric sites mounding by excavator getting away from ripper plow 



Table 6. Continued. Use of mechanical site preparation in Biogeoclimatic zone and subzones in the Forest Regions of British 
Co lumbi~  

Regions Biogeoclimatic zonelsubzone Common method(s) of MSP Comments 
/site type 

Kamloops In general, the method of site prep. is a function of objectives and site factors. These include wether o r  not is 
natural regen, planting, re-hab (fill-in planting needs), stock preference and fire-hazard abatement. 

MS, IDF, dry sites 

patch scarifier, disc trencher create depressed, scalped, planting 
spot (Lavender n aL 1990) 

pile and bum rough bunching increasing 

chain-dragging sites where pine regenerates 

disc trencher 

ESSF, upper elevation sites disc trenching, V-blade 

sites which will need to be 
planted to pine 

trend is to create h@er microsites 
for planting 

ESSF "decadent forest" sites excavaton high slash loading a factor and 
other msp implements choke up 

backlog, all zones disc trencher, power screefer for fill-in planting . 

IDF, ICH, wet sites excavator, mounds 5-10 feet across, planted 
following year, '2-3 spruce per 

KTd/4 mound 

Prince Rupert In general, the use of mechanical site preparation is increasing in this region with some exceptions in coastal areas 
where steepness of the terrain precludes the use of machine?. Also most districts within this region do not rely 
on natural regeneration and planting is usually done (with some exceptions). Creation of planting sites is the 
most predominant reason for mechanical site preparation use in this region. Therefore, the trend toward drag 
scarification for natural regeneration has changed to plowing types of mechanical site preparation. Grass seeding 
of mechanically site prepared sites as vegetation management tool is increasing. 

,'SBSdk, SBSmc (mainly Lakes District) patch scarifier, disc trencher, 

J 
brush blades 

7 

uf ,gqk,; < 
Madge and Eden bakimg@- 

/ 
VEd-9 b / @ , f i V  

/ / 

excavators 

SBSdk, SBSrnc scarilien, disc 
" . ,- gu' (mainly Morice District) trenchers, excavators 

6-way brush blades 

v-piow 

SBSdk, SBSmc (mainly Bulkley District) excavator and mounder 

gentle slopes with low 
duff 

for vegetation control and xahg 
experiments 

burning or drag scarification no 
longer practised 

sites with lots of slash 

few problem sites (compared to 
the provincial norm) 

for piling slash and saeefing 

some but not common any longer 
because too extreme for sites; 
removed topsoil. Some burning 

not using patch scarifiers as 
approach coast 

disc trencher and V-plow 

18 

for slash and duff reduction 



Table 6.  Continued. Use of mechanical site preparation in Biogeoclimatic zone and subzones in the Forest Regions of British 
Columbia. 

Regions Biogeoctimatic zone/subzone Common method(s) of MSP Comments 
/site type 

1CHvc (Kispiox coastal transition) V-plow, excavator, mounder for thick duff, heavy slash loading 

ICH, CWH (mainly Kalum Dislricl) V-plow and disc trencher increasing use 

winged subsoiler 

Madge plow flatter alluvial sites 

excavators for piling and mounding 

north coast - all zones very little MSP small amount of windrowing on 
Skeena Islands 

backlog; all zones excavators, brush blade, V-plow mostly willow 

i n  general, the region is topographically and climatically diverse resulting in a wide use of a variety of site 
preparation treatments. Mechanical site preparation is common in areas where terrain is gentle and climatically 
dq to moist but is increasing on slopes due to the use of excavators. Burning is decreasing and excavators are 
expected to increase (Madill pers. comm. 1992). Curran ez al. (1990) is used as guidelines for where mechanical 
site preparation should take place. Rootenay Lakes and other districts are using some seeding of grasses. 

IDF, ICHmk, IDFdm, PP dry sites Donaren and TDS 
disc trencher 

Grass control; trench for 
naturals in larch, 

lCHdw zonal dry sites disk trencher planter access and to loosen mils 

dner IDFdm, 
MSdk. ESSFwm 

Eden piling rake 
retractable teeth 

can go over stumps and have 
less site degradation, &p. in small- 
stemmed pine stands where slash 
reduction or piling is needed 

small cats with brush blades 
excavator for pile and bum and planting 

trails 

ICHmk disc trencher 
brush blade 

plantable sites 
for planting trails; only lightly 

'treated. 

mounding with excavator micrcsite and raised planting site 
creation, vegetation control 

ESSFvc, ESSFwm brush blade in NSR blocks, bun  planting 
trails, excavator more in future 

ICHvk with high slash, 
high vegetation 

V-plow, brush blade easy to cause site 
degradation 

excavator with bucket, 
brush rake 

depending on site; 
screefmg for veg control and soil 
warming 

excavator screefing, mounding 

ESSF, MSxv, 1CH FMC + 6-way blade 
flotation tractor 

can handle up to a 
45% slope, low ground pressure 



Table 6. Continued. Use of mechanical site preparation in Biogeoclimatic zone and subzones in the Forest Regions of British 
Columbia. 

Regions Biogeoclimatic zonelsubzone Common method(s) of MSP Comments 
/site type 

Prince George In general. disc trenching and Braake patch scarifier are frequently used in this region. Rehabilitation areas are 
frequently treated with a bedding plow. Winter logging may limit the use of some mechanical site preparation where 
stumps interfere with machine manoeuvrability. Seeding mechanically site prepared sites as vegetation management 
tool is increasing. 

bedding plow nosiash tolerance; windrow, shear 
and pile in winter 

disc trencher 
breaking plow 

limited by slash 

PG cont. SBSwk excavators with rakes, 
blade scarifier 

for windrowing - 

light surface scarification 

v-plows too much scraping OFF to B2 layer 
so no longer in use 

mounder a e a t e i I m W d m r m ~ d w i t h  
thick (>lOcm) mineral soil cap 
using mounder capable of forming 
deep capping (Lavender et al. 
1990) 

SBSwk 

ESSFwk, mv, drag scarification 
with anchor chains and shark-fin 
barrels 

natural regen of pine 

for plantable sites for pine and 
spruce 

disc trenching 

excavator create raised mounds in moist 
loamy soils 

ripper plow, 
breaking and inverting plows 

for winter shearing and piling 
rehabilitation of willow sites 

Madge & brush blade disc trenching not aggressive 
enough because of cahum 

Disc trencher 

Excavator 

maic  -sites with low slash, 
stoniness 
mounding in some wet sites 

As Smith (pers. comm. 1992) and many other silviculturalists have indicated it is not possible to 
prescribe a given machine type for a particular Biogeoclimatic sub-zone. Site conditions such as 
moisture, soil texture, rack, duff thickness and slope affect treatments and machine choices. These 
site factors vary greatly between Series and even Phases. Small portions of single blocks may be 
treated with a different site preparation tool; for example, within a ten hectare site, a small area 
at the bottom of the slope in a receiving site may be mounded with an excavator and then lightly 



brush scarified using the same prime mover machinery and different attachments on the slope 
(Bruhm pen. comm. 1992). The above table indicates that mechanical site preparation occurs 
within specific site types in all the major biogeoclimatic zones in British Columbia where harvesting 
or site conversion is presently taking place. There is a tendency also for mechanical site 
preparation to occur primarily in the ESSF, the SBS, the IDF and the ICH. Mechanical site 
preparation in the BWBS and the SBPS is increasing. Mechanical site preparation use is expected 
to increase in coastal and inland ecosystems where slopes and moisture regime permit. 

The choice of methods for a given biogeoclimatic unit depends other factors as well. The 
machinery chosen in each subzone/variant etc. is often a function of what is available. 

Further, experimentation with methodologies is expanding and changing. There is a trend towa 
~ , q 2 : ,  seeding in some areas (Bedford pers comm. 1992, Bruhm pers. comm. 1992, Braumandl pers. corn 

1992). There appears to be a general movement away from V-blading in many areas due to 
concerns about the  potential forsite degradation. As mentioned in   able 6., drag scarification is 
declining in popularity in some areas within the Prince Rupert region because the natural 
regeneration was less than expected (Dunbar pers. comm. 1992). Drag scarification has increased 
dramatically in the Chilcotin pine ecosystems and is expected to  continue unless delayed 
regeneration can be seen to occur in the absence of scarification. 

In general, disc trenching and the use of an excavator with various attachments are very 
predominantly used. The former because of the success in creating plantable sites and the latter 
because of its mounding capability and it's versatility. Although the variety of methods in use is 
high, the general trend is for some form of drag scarification and disc trenching on drier sites, 
mesic sites are being predominantly disc trenched and wet sites are being mounded. Bunching, 
light scarifying and creation of planting trails with brush blades is being done on mesic to wet 
backlog sites. Most mounding is being conducted with excavators and they are becoming 
increasingly popular on backlog sites for brush removal and screefig. Brush blading is also 
expected to increase at the expense of prescribed burning in many areas, especially next to 
populated areas. 

Finally, correlations between vegetation response and mechanical site preparation have not 
frequently been applied to biogeoclimatic zones, but there are recent guides published that assist 
foresters with the choice of mechanical site preparation for a given site. FRDA Research Memo * , ? 
(1991) makes general reference to the types of mechanical site preparation expected to be best 
in the IDFdk, MSxk, and ESSFxc; namely disc-trenching and ripperldrag treatments which provide 
the most favourable conditions for survival and growth of seedfings in dry and frost-prone sites. 

the potential user with a detailed 
moisture, mass wasting hazard, materials 
choice of mechanical treatments. Most 
that they have some restrictions they 

is also preparing a guide to 



4.4 The effects of mechanical site preparation on vegetation, soils and wildlife 

From a silvicultural standpoint, mechanical site preparation is prescribed variously to improve such 
microsite conditions as soil structure, temperature, moisture regime, aeration, light, or frost 
response; and if planting is required, to improve access and planting-spot choices for the planters 
(Breadon 1987). If planting is not required, mechanical site preparation is used to enhance natural 
regeneration of conifers or to release a coniferous understory in a deciduous stand. McMinn and 
Hedin (19%) have summarized the objectives, methodology and effects of mechanical site 
preparation in British Columbia (see Appendix 3). They describe the conditions created by two 
main classes of mechanical site preparation; 

a) methods to modify surface organic layers 

These are usually achieved by scalping, surface mixing, and inverting of the surface 
organic layer 

b) methods for the elevation of prepared planting spots. 

These are usually achieved by creating inverted humus mounds, creating level 
planting sites (ie. level with the uppermost surface horizon) and depressed planting 
sites below the uppermost surface horizon 

Preparation of sites can be continuous, semi-continuous or discrete, depending on the desired 
effect. The main desired effects are; 

1. warmer soil temperature (or cooler in the case of screefed microsites in dry, hot subzones 
of the IDF), 

2. . mixing of organic layers to increase aeration, release nutrients and further warm 
temperatures, 

3. create a bare mineral soil microsite for planting 

4. reduce bulk densities of soils 

5. reduce vascular plant competition with coniferous stock or natural regeneration 

The impacts of these objectives on soils, conifers, non-coniferous vegetation and wildlife habitat 
are discussed below; 

4.4.1 soils 

There have been various studies done to determine the impacts of mechanical site preparation on  
sods. Nedin's (1989) work on inverted humus mounds indicates the variability of mounds depending 
on  the implements used for mounding. She examined mounds created by the Sinkkda 
scarifier, the MOF-developed mounder, and the Bracke mounder. Generally, the erosion and 



settling of mounds wab less than expected; the mounds c r e a d  by the Sinkkila and Ministry 
mounder showed significantly greater change than the mound created by the Bracke mounder 

,/ 
The effects of mechanical site preparation on soil include a change in the microclimate of a site 
(Bedford and MchGnn 1990). The altered micr clidates of breaking plow and V-plow treatments 
resulted in reduced frost damage at Iron r"- Creed and Mackenzie sites. Re-radiation from the 
exposed mineral soil reduced the i n c i d e n c e s t  damage. Frost damage of seedlings can be 
reduced by insulation from surrounding vegetation, but the trade-off for this is growth constraint 
of the seedlings by competing vegetation. Of all the treatments in the frda 1.10 trial, maximum 
soil temperatures were in the mounds made by the Ministry Mounder. These temperatures were 
higher than beneath the duff layer of untreated plots or  in the small scalped patches. Mechanical 
site preparation was also found to improve drainage associated with microsites which influenced 
root growth. Draper et al. (1988) found that soil temperature may be more important to seedling 
growth than light. This was suggested by the relationships they found of measured i 0 1: photosynthetically active radiation and soil temperature availability to planted seedlings, in response j 

3 J I  to site preparation strategies. Soil temperature, not light is thought to  be limiting in the area of 5 

the sub boreal spruce zone. Operational site preparation treatments targeted on organic layer 
removal or inversion provided both increased soil temperature and, at least temporarily, reduction 
in competitive vegetation, which resulted in above average fifth year seedling growth. 

Although microclimate has been shown to improve with some mechanical site preparation 
treatments, other soil characteristics may suffer in response to some treatments. Morris et al. 
(1983) found displacement of nutrients into windrows during site preparation. Windrowing is a 
general term used to describe site preparation operations which remove surface debris form the 
planting area using crawler tractor-mounted shearing blades (KG-blades) or rakes (rootrakes). 
Displaced materials are formed into long regular assemblages of stumps, branches, duff and soil 
which are usually left in place to decompose. Nutrient displacement in soil and woody material 
may represent a significant nutrient loss to the growing stock. The clear mineral surface created by 
windrowing operations eliminates woody competition and facilitates planting operations but also has 
disadvantages including a changes in surface drainage patterns, accelerated soil erosion, and removal 
of nutrients from some of the growing surface (Morris et al. 1983). 

In a soil study by Miller and Edwards (1985), treatments were compared which ranged in intensity 
from handclearing to shearing and chopping to root-raking and discing with fertilization and 
herbicides. Soil organic matter and available nutrients were not found to be different among 
treatments. The only soil characteristic that was found to differ among the treatment was pH, 
which increased slightly in the surface soils with increasing intensity of treatment in the first year. 

The bulk density of soil can have a great impact on the survival and growth of seedlings. An 
increase in bulk density ultimately results from any type of harvesting. Prevention of this can only 
be accomplished to a degree. Gent and Ballard (1988) studied bulk densities of mechanically site 
prepared soils of the Coastal Plain of Georgia. Bedding was effective in offsetting soil compaction 
in areas outside primary skid trails, forming a new soil surface, 7 to 8 inches in height, over the 
surface trafficked during harvest. On another site (Piedmont), discing was effective in restoring 
bulk density to preharvest levels in the upper 3 to 5 inches of soil. However, soil compaction , 
remaining in the upper 3 to 9 inches of drum-chopped areas likely to result in reduced root 

kJ P7 / 



growth, because of crusting. Similar response is noted in mounded soils with heavier textures in 
British Columbia. Soil structure and characteristics must be matched to the appropriate range of 
mechanical site preparation implements in order to improve a site for planting or regeneration. 
For example, trials with a scarifier mounder in clay type soils by Gibbard and Sutherland (1987) 
resulted in very few (8.6%) of the mounds being plantable. 

Gent et al. (1984) assessed the impact of two trafficking intensities and two site preparation 
methods on selected physical properties of forest soils. The two site preparation methods examined 
in this study were shear/windrow/double disc and chopburn. Harvesting caused significant changes 
in soil physical properties to an average depth of 0.17m in whole tree harvest plots and 0.22 m in 
skid trail plots. Again, discing was effective in restoring soil physical properties to preharvest levels 
in the upper 0.07 to 0.12 m of soil, also noted by Natchell (et al. 1970). Soil compaction in 
chopburn plots without discing was expected to result in reduced root growth because of 
mechanical impedance, reduced aeration, or both. 

4.4.2 Conifers 

In general the effects of mechanical site preparation are to increase the success of conifer 
establishment, to speed up conifer succession by reducing non-coniferous competition and enhancing 
the soil conditions to favour conifer growth. 

r-*,%,,: +- 
Some of the longest term research results-co~various surface scarification studies on natural pine 
regeneration. Seedling establishment and survival studies have found that scarification increased 
germination and seedling survival although aspect affected seedling survival on scarified sites (Foiles 
and Curtis 1965). Pelhl's (1964) study of site preparation influences on young loblolly pine 
plantations in East Texas found that increases in trees/acre, d.b.h., total height, and totaI biomass 
were all positively correlated with increasing severity of mechanical site preparation. Chrosciewicz 
(1989) noted in his study of site conditions for jack pine seedlings that drag scarification can result 
in 90-9396 stocking of jack pine after five years. The object of this type of operation is to produce 
up to 100% of disturbance with well-distributed patches of exposed mineral soil totalling at least 
40-5096 in area and having a light cover of cone-bearing branches over them. This surface 
scarification is very similar to that taking place in the MSd of the Kamloops Region some areas 
of the Chilcotin and i Madge-treated or plowed stand. > ,L>;.; 7 K 3 r L? -- - ,4<,- z . y L  %/~&L--"'J 

Planted seedling response to mechanical site preparation is generally favourable. Often, larger stock 
is combined with planting trail creation using disc trenching or mounds. Sutherland (pers. comm 
1991) has had good success with white spruce and pine seedlings planted on mounds in an ESSF 
backlog site. Snow and vegetation press can be a problem, however, and brown and bum treatments 
are favoured by Sutherland (unpub2ished paper 1991). 

In general, mechanical scarification increases seedbed receptivity by disturbing the humus layer and 
exposing mineral soil (Corns and LaRoi 1976, Hedin and Mc 1990). Mechanical site 
preparation produces a limited area of favourable seedbed, reduces fire hazard (Corns and LaRoi 
1976), and is especially suited to lodgepole pine, white spruce, Douglas-fir, trembling aspen and 
birch. 
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As in any group of site peparation techniques, the response of the'vegetahon community to 
mechanical site preparation will depend on a large number of factois. Results not only vary 
according to original veietation and soils, but also according to the bachinery used (~eb lanc  and 
Sutherland 1987). Bedford and McMinn's (1990) studies of various machinery types in the 
Bednesti, Iron ~ r e e g  Inga Lake and Stewart FRDA trials are evidence of the variability of 
response exhibited by homogeneous vegetation and soils to various machine types. In their trials, 
the bedding plough: Bracke cultivator, Bracke mounder, breaking plough, burned windrow, Delta 
disc trencher, Donaren disc trencher, herbicide, Madge rotoclear, Ministry spot mounder, Sinkkila 
(HMF) moundei, subsoiler, untreated, V-blade, Wadell cone trencher, and WIT plough were all 
tested. Post-treatment vegetation analysis is in progress but the preliminary results (Bedford pers. 
comm. 1992)!indicate that the range in response can be from grass-dominated to mixed-wood with 
shrubs depending on machine type and microsite differences.; For example, the Madge resulted in 
an Agrostis tenuis complex on wet sites and a Calamagrostis canadensis complex on more mesic sites 
at V S p F ~ b n d  Inga Lake. Grass or herbaceous cover was frequent and fairly long-lasting in 
the ~realudgNlow sites as well. Disc trenching was seen to result in a fireweed strip occurring on 
the edge of the berm and sedges in the receiving sites at the bottom of the trench. Often a 
backdrop of aspen or other tall vegetation occurs behind the planting surface of the berm, affording 
shade and cover. This is also seen to occur in V-blading in a deciduous or mixed wood sera1 stage. 
Vegetation response to V-blading varied with the operator's ability to control the machine; deeper - EL'' "-' 
blading resulted in a tendency for alder to seed in, if lightly V-bladed, alder was seen to sprout. 1- ,G= ' kL5~ 

Mounding in an aspen ecosystem such as the Iron Creek site often resulted in the sprouting of 
aspen juveniles from the bottom of the screef, where abrasion of shoot-forming root nodules 

7- > - , 5  supposedly occurs. As a result, a bi-layered canopy may develop in some of aspen stands treated 
t ,, 

with mounding or spot scarification. The tallcr canopy is the post-winter-sheared regeneration and <'$- ' '= ic,- & ,C '- - 
the subcanopy is the response to stimulation from mechanical site preparation. L d - 7 ,  - /- 

,71- - . .- 2. Z/ , /-,- 
Other studies indicate that competing vegetation tends to be effectively controlled with mechanical 
site preparation. Lockaby et 01. (1988) in their study of site preparation influences on below ground 
competing vegetation and loblolly pine seedling growth found that the more intensive site 
preparation treatments had less root and above ground competition. Stransby et a!. (1983), in a 
comparison of soil pH, organic matter content, and micronutrient between clearcuts treated by fire 
and mechanical preparation found that burning appeared better than the other treatments for 
maintaining or improving the soil nutrient regime. However, planted loblolly pine seedlings survived 
and grew best with mechanical treatments that controlled competing vegetation. 

Shrub response to prescribed burning versus mechanical site preparation may depend on pre- 
treatment abundance levels. Oswald (pers.comm. 1 9 2 )  follow6d vegetation and seedling 
development after burning versus scarification in the ESSFwm of Glenogle Creek, Nelson Forest 
Region. After brush blading across the slope contour, non-vascular plants provided the most cover. 
Herb cover was sparse following mechanical site preparation, while after burning, non-vascular 
plants were not as abrindant. Shrub root systems were rarely killed by the prescribed burns, but 
were removed by scarification. Shrubs were slow to invade, but appeared to be quicker in the 
bladed plots because some shading was caused by shrubs growing in the windrows created by blade 



scarification, and these plants produced seeds which invaded scarified tracks. In control plots, 
shrubs and non-vascular plants both had relatively high cover values, and the total vegetation was 
much higher than on the treated sites; shrub and non-vascular cover increased a small amount over 
the four years, while the herb and tree cover barely changed. 

4.4.4 Species richness is often influenced by mechanical site preparation 

Initial species diversity after mechanical site preparation is a function of intensity of treatment. 
Jobidon (1990) found that diversity of frequency and of density both increased as the intensity of 
site preparation increased; a high-intensity site preparation resulted in the occurrence of more 
herbaceous species than were observed with low-intensity site preparation By the Shannon index, 
frequency diversity was 1.43 for the site prepared by discing (low intensity). and reached 2.35 fdr 
the site prepared with a V-blade (high intensity). Jobidon concludedthat the intensity of --- -- 

disturbances determined species composition through its relationship to the reproductive strategy 
of the various species. 

An inconsistency in this trend was found in a study by Locasio et al. (1991) on mechanical site 
preparation effects on understory plant diversity in the Piedmont of the southern USA. Instead 
of high intensity treatments resulting in highest diversity, moderate intensity treatments (chainsaw 
and shear and chop) were found to consistently rank highest overall in diversity, with the mature 
pine-hardwood forest ranking lowest. Distribution of the four plant categories was not found to 
be significantly affected by intensity of site preparation. 

Locascio et al. (1990) compared species richness over a gradient of mechanical site preparation 
intensity: control, harvest only, chainsaw residual standing timber, shear and chop (KG blade and 
drum chopper), and shear, rake, bum and disc. They found that species diversity and species 
richness was higher following the most intense treatments. Conde et al. (1983a) documented plant 
species cover, frequency, and biomass in response to clearcutting, chopping, and bedding in Pinus 
elliottii flatwoods. Both plant species richness and diversity were increased by forest operations and 
both remained at a level above that of the natural stand for 2 years following planting. Species 
composition had changed from a woody ecosystem into a herbdominated one in response to the 
treatments. 

However, convergence of vegetation, or a tendency for initial differences in vegetation to decline 
over time following different treatments was noted by Conde et al. (1983b). Plant species cover, 
frequency, and biomass were compared after different combinations of burning, windrowing, discing, 
and bedding in Pinus elliottii flatwoods. Initially, increases in diversity following maximum site 
preparation lagged behind increases following minimum site preparation. After two years, cover, 
frequency, and biomass diversity all converged to common values despite disparity in treatments. 

Ross et al. (1986) compared treatments including a logged-only control, ripping, brush blading, 
discing, spraying, and herbicide spraying followed by discing in ponderosa pine stands. Initial 
differences in herbaceous cover among treatments were relatively small and nonsignificant after 8 
years, again showing convergence of vegetation over intensities of mechanical site preparation. This 
may be due to the relative dryness of the Ponderosa pine ecosystem however. Convergence is 

evident at the site (Bedford pers. comrn. 1992). Some convergence of 
vegetation has occurred after five years at the W A  1.17 site at Fontaine Creek (Enns 1990). 

/ 



In this site vegetation was monitored in screefed, mounded, brown and burned, herbicided and 
control plots. Convergence was evident in all but the brown and bum plots after 4 years. There 
are no completed guidelines to indicate how fast sera1 vegetation recovers following mechanical site 
preparation. 

Ross's (1989) study on western pine shoot borer (Lepidoptera: Olethreutidae) response to site 
preparation in Ponderosa pine plantations suggests that site preparation may influence disease. 
The impacts of six site-preparation techniques (control, ripping, discing, brush-blading, herbicide 
spraying, and herbicide spraying followed by discing) on western pine shoot borer infestations were 
compared. The treatments that produced the greatest reduction in competing vegetation resulted 
in the best pine growth but also in the highest levels of western pine shoot borer infestation. The 
increased infestation rates may be directly related to intensity of treatment or indirectly to MSP via 
reduction in competing vegetation or diversity. 

4.4.5 Mechanical site preparation influence on wildlife populations and habitat 

Perhaps least well known of all are the effects of mechanical site preparation on wildlife 
populations. It is difficult to distinguish the overriding negative or positive influences of harvesting 
from mechanical site preparation. The interaction between logging, mechanical site preparation 
and habitat utilization has not been examined in detail by any wildlife habitat managers in British 
Columbia. 

The difference between logging impacts and mechanical site preparation impacts will become ,-/ , 
/ increasingly difficult to distinguish in the future. Mechanical site preparation is increasingly ,"-, ,,yi 

occurring directly after harvesting, although a delay of one year is recommended in some ,A. -" 
I ecosystems (Coates and Haeussler 1987). Kabzems (pers.comm. 1 W )  knows of contractors who 

,?, 

immediately site prepare an opening so that planting sites are available well in advance of f 

" <I- ,> 
competing vegetation. Hedin (pers.comm.,l992) ~hought  one advance to expected in the field of 4;;' ' : 2 ,  
mechanical site preparation is the ibgging-contractor who is willing to include silvic~ltural crews for,,- K,>~i/: 

site preparation immediately and even during harvest so-that the past ~eparhtion between operationsJ ;;,:: ',-, 
/i and silvics will no longer exist in some cases. At present loggers are unwilling to absorb the costs ,[', ,f,, 44 
/ of added mechanical site preparation; these costs are generally effective 1 to 3 years following ,,-,.. -.=) 
8,:' harvesting. Therefore, the impacts on wildlife populations may be different in harvest & site prep ' 

&es than in sites where harvest is followed by site prep at a later date. 

Harvesting (and subsequent) mechanical site preparation is thought to have an immediate effect 
on wildlife populations by immediate destruction of habitat and subsequent population displacement. 
As most habitat is occupied in proportion to its suitability, some mortality following harvesting is 
expected. Presumably the initial impact of mechanical site preparation will be an immediate 
decline of most if not all populations in a given area. The length of time that demographics are 
effected will depend on the species and on the habitat response to treatment. Sullivan and Moses's 
(1986) study of the demographics and feeding responses of a snowshoe hare population to 
mechanical site preparation near Prince George, B.C. found that a control population in a natural 
(unmanipulated) habitat had an overwintering density up to 8 times higher than that recorded in 
the scarified area This depressed density in the treated habitat was maintained in the subsequent 
summer and was approximately 40% lower than at the start of the study in June 1981. Their 
experiment was designed to open the habitat to reduce hare populations as well as provide site 




































































































































