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FOREWORD

This report was prepéred undér contract from the Pacific Forest
Research Centre by Progressive Forest Management sttems.of Vancouver and is
part of the work planned uander the Canada/USA joint agreement on mountain
pine beetle-caused problems in Western North America. The report addresses
action plan I D which reads: Establish process to fully document and
disseminate information on methodology curreantly in use and_that which will
be developed, including research results.

This report concentrates on those fofest diétricts in British Columbia
with a high hazard from mountain pine beetle and a history of damage. Also
included are highlights of work done on the eastern slopes of the Roecky
Mountains and Cypress Hilis. Because of this empﬁasis, not all forest
regions in Western Canada are treated equally and within a region the
districts are likewise given varying degrees of coverage.

To conform with the Canada/USA agreement, the report contains: a
catalogue of methods in use in western Canadfan forests to deal with
mOuntain pine beetle caused problems; a list of reports available describing
procedures used; a list of personnel involved in an Operatidnal or advisory
capacity, and a discussion of some of the procedural and environmental
problems encouqteréd. |

It is recognized that responsibility for pest management resides with
the provinces and that overall policy on pést management is established in
the Provinecial Ministries of Forests and then applied ia the régions
according to specific local requirements. It’was.not our intentiqn.td
document this flow of policy into practice or the various sources of funding
employed because of the report's emphasis upon.cufrently used field
procedures.-' | .

- D.M. Shrimpton :
Pacific Forest Research Centre.
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ABSTRACT

Personnel from the Alberta Forest Service, B.C. Ministry of Forests,
Canadian Forestry Serviée in Victoria and Edmonton, B.C. Ministry of Lands,
Parks and Housing, Parks Canada, Balco Industries Ltd., Crown Forest
Industries Ltd., Revelstoke Sawmills Ltd., Timberline and Weyerhaeuser
Canada Ltd. were consulted during the preparation of this report. The
names, addresses and phone numbers of thesé officials are included in the
Appendix.

Most agencles initially detect mountain pine beetle infestations by
conducting aerial surveys. Further details of the extent of the outbreak
are obtained from ground surveys. Precise methods for conducting aerial and
ground surveys vary from agency to agency. These differences are detailed
in the report.

ﬁarvesting of unattackéd timber and salvaging infested trees,
preferably those still containing beetles, are the two main methods of
beetle countrol éurrently used in Canada. However, when inféstations are
small, or when logging is not a viable option, single tree disposals are
implemented. Usunally this technique takes thé form of a 'cut and burn’
where single infested trees are cut, bucked, piled together and burned.
Cutting and selling individual trees is another method of single tree
disposal used occasionally. | |

Pheromones are used in connection with harvesting and cut and bdfﬁ |
operations to 'clean up' any residual beetle population which may';emaiﬁ

after completion of the initial treatment. Trees baited with pheromones are







also used to contain beetles in an area to be logged after the beetle.flight
period. Other applications include the concentration of beetles in a
préposed cut block and the interception of migratiﬁg beetles.

| Bans may be plaéed on the hauling of infestgd material during the
beetle flight period. This is especially applicable where logs containing
beetles are to be transported through uninfested stands. Hot-milling logs
once they arrive at the mill helps to prevent the eécapement of beetles from
log decks stored in the mill yard.

Other éontrol techﬁiques used in Canada include.chemical insecticide
treatments of individual trees, road building policies to provide access to
highly susceptible stands, implementation of rép-attack crews to con&uct
treatments in remote areas, removal and burning of all slash and cull logs
that remain after a_harvesting operation and a coantrolled broadcast burn of
.infested sﬁands. Each of these methods are_described within the report..

Mountain pine beetle infestations inevitably cause conflicts between
concerned groups and organizations. Most problems haﬁe been resolved
through personal céntact ﬁetween the parties involved, and a number of
committees have begn formed to assist in thié area. Examples of these
committees and the type of conflicts that they address are provided.

Tt is hoped that this report will provide forest managers with_improved.

control options by combining their expertise and experience.
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INTRODUCTION

Information for this report was obtained from as many differeﬂt
gources as poésible. Proviﬁcial forest services in both Alberta and
British Columbia were contacted, peréonnel at the Canadian Forestry Service
Research Centres in Edmonton and Victoria were consulted, administrators of
the national parks and British Columbia's provincial parks were
interviewed, and representétives of the private forest industry were
contacted.

This report will be divided into five separate sections: General
Publications, Survey and Detection, Controls, Conflicts and Literature
Cited. The first section contains references to publications which provide
general information pertaining to the biology, detection and/or management

of the mountain pine beétle (Dendroctonus ponderosae Hopk.). The second

section includes aerial and ground survey techniques for recording
infestation data, and also various methods of filing and retrieving this
information. The third part details the use of various methods tq control
the beetle, including harvesting, single tree disposal, pheromones and
hauling bans and hot-milling. Sectlon four outlines any conflicts which
the vérious agencies have encountered when carrying out the management of
beetle~infested stands, and thé steps they have taken to overcome these.
_conflicts. In the body of the report, only the document's title, author's
name and publlcatlon date are provided. A full.referenée for eéch |
publication, including the name of the pefson or agency which supplied the

decument, is listed in the final section.




The names and positions of key pepsonnel for each agency and comﬁany
consulted, along with their addresses éﬁd ph;ﬁé”;umbers, are given in
Appendix 1. Further detalls concerning the.information provided in this
report may be obtaineﬁ from them. Apﬁen&i# I is organiéed alpﬁaﬁetically
by the name of the gﬁverniug agehcf o¥ cdmpaﬁ§; ie. the.?rofecfibn Branch
of the B.C. Ministry of Forests £s.iistéahﬁﬁdér“Britiéhkéoiuﬁbid Miﬁiétry
of Forests, after tLe Prince Ruﬁerf Regian an&.béfore thé-ddesnel Fofést
District. Appendix 2 canﬁéiné many of.the E;f&sﬁénd shéété Aﬁd chafts'and
forms used by different offices fornforeéfrfrﬁperéfiong an& Eb'asséés the
necegsary action.

Tt is hoped that tﬁis repoft will assiét forés£ maﬁégérslﬁﬁ combine
their expertise and expefience.in.ﬁrdef té frovideriﬁprbvéd.maﬁﬁtain pine

beetle control.



1. GENFERAL PUBLICATIONS

Tncluded in this section are documents of a general nature which
contaift information on more than one aspect of mountaiun pine beetle
management.  As such they do not fit into any.individual section of this
report. Also included are the guidelines drafted by forest regions and

individual districts within British Columbia.

Anon. 1981a. Tinpublished proceedings of a symposium on
mountain pine beetle, February 1981.

_Representatives of the Alberta Forest Service, the British Columbia
'Ministry of Forests, Alberta Provincial Parks, Alberta and British Columbia
private forest companieé, the Montana State Forest Service, the United
States Forest Service and Canadian Forastry Service, Paéific and Northern

. Research Centres attended this symposium'tp-discdss managément and control

options for the mountain pine beetle.

Anon. 1981d. Position paper on mountain pine beetle
problems with spec1a1 reference to the Rocky
Mountain Parks.

Anon. 1982b. A review of mountain pine beetle in
' Canada. :

Hatl, P.M. 1983. Bark beetle guidelines

At this time, the British Columbia provincial guidelines are in a draft
stage. However, the report discussed beetle biology, hazard rating of
susceptible stands, survey methods, control strategies and stand management

as it applies to British Columbia.




Lacey, T. 19%4. Forest pest assessment - Grant and
Finnegan drainages.

This memo is a complete description of the proposed management of an
infested drainage. Details include use of rap-attack crews in inaccessible
areas, implementation of pheromone baits to hold the .infestation in the
“drainage, road building to the area, harvesting prior to the. 1985 beetle

flight and post-treatment monitoring.

Lukes, ¥. 1993. 1983/84 pest management program, 100
Mile House Forest District.

This reports the planned activities to survey, record and manage mountain

pine beetle during .the 1923/8h_fiscal_year.

Mchonald, T.A.D. 198]1. Standards for mountain pine.
beetle probes and reporting procedures to assess
amount of mortality.

This memo was written to standarize the procedures used throughout the
Cariboo Region. It is largely a:duplication of what is found is the

regional guidelines.

Mouts, J.S., C.A. Campbell, R... Chorney and R.D. Edward.
1981. Ramloops regional pest management guidelines.

A description of all pests in tﬁe'Kamioaps ﬁégibn is includéd, with

specific sections referring'tbzthé'piﬁé beetle.



Price, L. and P. Corbett. '1983. Supply Block G pest
: management report. S : :

This is the first of seven reports outlining the pest management problems,
including the mountain pine beetle, in each of the Golden Forest District's

supply blocks.

Renwick, A.J. 1981. Nelson Region guidelines for pest
management .

This report is the Nelson Region's version of guidelines to manage pests.
1t is very much the same as the previous guidelines in structure, but also
includes an explanation of the B.C. Ministry of Forests filing system and

copies of all sampling sheets used within the region.

Rowswell, R.P. and A.J. Stock. 1983. Bark beetle detection,
asgsessment and control guidelines for the Prince
Rupert Region.

This set of management guidelines is presently being updated, and will be

included as an insert in the region's Protection Manual.

Safranyik, L., D.M. Shrimpton and H.S$. Whitney. 1974.
Management of lodgepole pine to reduce losses from
the mountain pine beetle

This report outlines the guidelines to manage a pine beetle infestation,

including detection, hazard rating, damage assessment and coantrol methods.




Shrimpton, D.M., ed. - :1982. - Proceedings of the joint . Canada/
U.S.A. workshop on mountain pine beetle related
problems in western North Awerica. WNovember 3 & 4,

Fairmont Hot Springs, B.C.

1981

This details the proceedings of the meeting between public and private

concerns from both Canada and the United States to discuss the present -

mountain pine beetle epidemic.

Smith, G.J. 1983. Mountain pine beetle surveillance and
studies in the Bow/Crow Forest

This study, prepared by the Alberta Forest. Service's Bark Beetle Technical

Advisor, details the locations where beetles are present-in the forest

management area, and the control methods used to contain the insect.

Wallach, A. wundated.  Williams Lake Forest District pest
management and procedures manual . .

This acts as the pest guidelines for the Cariboo Region of British

Columbia. 1t contains iunformation on the detection,

assessment and countrol

of all pests found in the region, with particular reference to the mountain

pine beetle..



2. SURVEY AND DETECTION

Tom Lacey, Resource Officer —.Protection for the_ﬁerritt_Fofest_
District, has stated that "Without good_&etection in the air and.on the
ground, all countrols are suspect;" (Tom Lacey pers. comm.}. It is not
surprising, therefore, to fiﬁd extensive documenfation pertaining to survey
techniques.. |

Most agencies rely at least partly on the data‘provided by the Forest
Insect and Disease Survey (FIDS) of the.Caﬁadian Fdréstry Service. The
procedures for sampling the mountain pine beetle have receantly been
standardiéed, and méy Se found in: |

Van Sickle, G.A. 1980. Survey procedures for western bark

beetles and dwarf mistletoes. .

Aerial surveys are carried out in late July and August, using airplanes
flying 300 to 400 m above ground level at 150 km/hr. One or two observers
sketch areas of infestation om 1:100 000, 1:125 000 or 1:250 000 scale
maps. When more detail is required, helicopﬁers are implemented. Oblique
© 70 mm and 35 mm normal colour photographs are also taken of the
infestations. Ground surveys are carried out. in ten to twelve.stands in
B}C. during September and October. Their purposé is to identify the extent
of the green-attacked trees beyond the'mapped areas. Prism plots are
espablished every 50 m.ou ;ﬁé cruise'l;ne;"uln Alberta, grouﬁd surveys are
conducted only by reqﬁest. A trehd_sur?ef dufiﬁg the spring 1n.up'to
.fifteen stands evaluates the dynamics of the population. 1In such a survey,
ratios of the progeny_perlsample to thé_uumber_of entrance holes are

calculated. A ratio, or R-value, of less than 2.5 indicates a declining '




population, an R-value of 2.6 to 4.0 shows a static population and a ratio
of greater than 4.0 is indicative of an increasing beetlé popﬁlation. The
ratios may also be calculéted as the numbér of curréﬁély-éttacke& stems to
those of the previous year. 1In fhis system ﬁ—valﬁes of.iess ﬁhan 1,'1 and
greater than 1 exhibit decreasing, static and increasing populations,
respectively. In three to five of“thé.standé.exahiﬁed in the tféﬁd survey,
winter mortality of the beetle is determined. Further information on the
FIDS surveys may be Eound in thé foiiowihg reporté} | | |

Cerezke, H.F. 1982. Mountain pine beetle winter survival

studies, Alberta and Kootenay National Park, 1982.

W@inter survival study details, calculations of number of live larvae,

number of galleries and percentage of larvae attacked by predators.

Cerezke, H.F. 1983. Surveys and interpretation of large-—
. scale colour aerial photographs of mountain pine
beetle infestations in Kooteny National Park in 1982.

A discussion of a joint project with Parks Canada to obtainm 1:5000 photos,

ground truth.the images and use two methods to estimate mortality.

Cerezke, H.F. and H.G. Gates. 1983. Surveys and impact .
estimation of mountain pine beetle damage in the
Bow-Crow Forest,. Alberta, during 1982.

" For details of aerial and ground'survey methods and procéﬂureé of

estimating areas attacked, the number of ;reeé killed and thé'véiume

destroyed.



Shore, T.L. In preparation. General instruction manual.

A manual to instruct FIDS rangers in exact methods of taking bark samples,

recording precise data, executing prism plots, etc.

' Two more descriptions of aerial photography.as a survey technique for
mountain pine beetle infestations are found in:
Harris, J.W.E., A.F. Dawson and R.G. Brown. 1982. Evaluation
‘of mountain pine beetle damage using aerilal photography,
Flathead River B.C., 1980C. '
Harris, J.W.E., A.F. Dawson and R.G. Brown. 1983. Evaluation

.of mountain pine beetle damage using aerial photography
taken with a hand-held 70 mm camera, Gold Bridge-Clinton

B.C., 1981.

Parks Canada relies heavily on the information provided by the FIDS
rangers. .Normally the Park Warden accompanies the ranger during the aerial
sﬁrvey, marking infestations on a 1:250 000 or 1:125 000 sgale map. The
information'is later transfe;red to a 1:50 OOO_map. Aerial photography of
park infestations has also been used as a means of recording mountain pine
beetle outbreaks (Cerezke 1983). Aerial surveys ate nofmally followed by
extensive ground surveys.

The B.C. Provincial Parks are also surveyed.ﬁy FIDS rangers. The
following report is an example: |

Wood, R.O. 1983. Mountain pine beeéle in Maanning Park -
A post—coutrol survey. '
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The Alberta Forest Service con@ueterpheii own surveys. Infestations
are sketched directly onto aeriel peoiographs during aerial surveys, and
are later transferred to a map. Oblique aerial photos are takeén of
outbreaks at the same time as the sketch mapping: When a new area of -
beetle-killed timber is found, it is immediately surveyed on the ground by
probe lines through the infestation. All trees in close proximity to |
the compass line are checked. Using this system, an infestatioe'bf

mountain pine beetle was recently discovered in limber pine (Pinus flexilis

James) on the upper rldges and grassy knolls of the Porcuplne Hills. The
Haig and Mangin Glaciers were ‘surveved durlng the beetle flight perlod to
monitor any beetle migratlons over the Continental Divide. Sticky traps
were placed in mountain passes ‘as anotﬁer.method of 1eeasion monitoring.

Pest manaéement personnel.of the-ﬁriiish Columbia Mieietry of Forests
generally base their surveys on the FID§ reports, but also carry out many
of their own surveys. The Timber Branch of the B.G. Ministry of Forests
has included a column on its Cruise Card, F.S. 205 (Fig. 1, appendix 2), to
note beetle damage. ~An explahatidn’for:the proper use of this column is
included in the B.C. Ministry of Forests Cruising Manual, Section A.9
{(Namaged Stands), with particular referenceseto-the=mountain pine beetle in
Section A.9.1 (Pest Damage) and’Section A.9.13 {Attack Codes for Balsam and
Pine). For further information-contact Victor Dove, Appraisal Field
Forester, Valuation Branch, B.C. Ministry of Forests.

'The Protection Branch of the’same'ﬁiniStry'eutlines its sutvey -
techniques in the 'Bark Beetle Guidelines' (Hall 1983). "It suggests that
‘the ground survey procedures described in Timber and Valuatlon Branches .

manuals are adequate for large infestations. Further ‘pest management
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probes may be neceséary on the outef friﬁgeé of an infestation to delineate
the exact extent of aﬁtack; In carrying out probe 1inés, most (more than
60%Z) of tﬁe trees found within 5 m on eitﬁer side bf the compass line
should be checked. Prism plots should ﬁe established every 200 m to
determine the stand infbfmation. Probé lines are valuable for a fast
survey of the attack area, to defermine thelextent of the infestation. A
grid system is moré appropriate to obtain.détailed information about the
stand. Compass 1iues are run 50 m apart, exteanding 100 m paét the 1a5t
attacked tree or until the survey crew moveé out of the susceptible timber
type. Prism plots are established every 100 m.

The survey ﬁethods used by each region vary somewhat from the
Protection Branch's guidelines; and.each forest district within a region
| has its own unique variations. The'guidelines of the Cariboc Region
(Wallach undated)_iﬁéludé discussions on mapping procedures and fiﬁing of
aerial surveys, details of'procedures to be used in different ground
surveys (ie. walk—throughs, prob;é, probe/cruises, population assessments),
a method to rate suscepﬁibie stands, calcﬁlationé t§ determine the rate of
population gro&th and a mgthod to survey beetlg edergence and winter
mortality. 1Included in the guidelines is the following publication.

Taylor, S.P. 1982. Procedures for aerial sketch mapping

and volume determination of forest insect infestations.

The report details the use of 1:31 680 maps to record damaged stands.
smaller scale maps, 1:250 OOd,Vafe'used tqlorganizé the large scale maps
for the-dbserver. Prior to the survey flight, ﬁoﬁ-forest areas are marked
.'on the map and colour—coded to assist the ﬁbsérver. Such areas inciude

lowland brush of non-merchantable value, land under cultivation, swamp or
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water, areas logged or not satisfactorily restocked and open range, alpine
or meadow. Examples of volome estisation are also prorided.‘ |

The Cariboo Region uses the survey data provided by the FIDS rangers.
In addition, aerial surveys are carried out in each district w1th personnel
from the regional and district offices mapping infestations on 1:40 000 |
maps. This provides the districts with more detailed infornation than is
available from the federal surveys, 80 that they may prioriee their cutting
permits. Three districts were contacted in this region the 100 Mile House
Forest District, the Quesnel Forest District and the Williams Lake Forest
District. .

In the 100 Mile House Forest District, ground surve;s tollow regional
guidelines and are concentrated in areas of high priority. A beetle
control boundary has been established in this district with all forests to
the east of the line c13551f1ed as high priority stands. Walk—throughs are
used to locate possible single tree disposal treatments and probe lines
spaced at 200 m intervals, are used for more detailed investigations of an
area. However, this district prefers to check trees w1thin 100 n on each
side of the compass line, instead of the 5m figure used in the prov1nc1al
guidelines. In.this way, 1004 of the area is FOYEYEd and small |
infestations are not overlooked. The pest.crew fills ont its‘éurvey Report
{(Fig. 2, Appendix 2), the report 1s circulated throughout the office
following a Route Card (Fig. 3, Appendix 2) and the information is recorded
on the Pest Mahagement Work Chart3(Fig;*£,“Appendix 2).

Quesnel Forest District officials use the results from their aerial
surveys to determ;ne where the‘grounchOrk should 'be done. ' Timber crews

assist with the probes. The crews complete this district's version of the
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Probe Report {Fig. 5, Appendix 25 and CompassVSheet (Fig. 6, Appendix 2).
fhese two feports are being combined.in an upcoﬁing.Pest Damage Report
(Fig. 7, Appendix 2). The data from these reports are recorded on a Bark
Beetle Status Chart (Fig. 8, Appendix 2), which is preseantly being revisgd
to a Bark Beetle Summary Ledger (Fig. 9, Appendix 2). The above procedure
is covered in: | | |

Kossinn, R.  1982. Protection processing procedures for

pest and disease infestations.

 The pest management policy of this district, as stated in the above report,
is to survey and monitor bafk beetle infestations, and to make
récommendations to the Timber Section.

The guidelines”used in the Cariboo Region origina;ed in the Williams
Lake Fﬁrest District. They detail the survey procedures in this district,
including the following filing system. A base mylar (1:50 000) is
continually updated with information régarding cut blocks, road
construction, etc. A new copy of this base mylar is produced each year,
and the current beetle infestations, as'determined from an aeriai survey,
are marked on it. This provides a valuable oveflay_system to trace the
movements of the beetie. For more details, refer to the Cariboo Regioun's
guidelines, Section 2.3 Mapping History (Wal}ach undated). One of the
requirements of this system is the availability of adequate time and labour
to keep the ﬁapé aqd mylars updated. Ground probes are7conducted_on the
basis of the information ébtained from the mylaré using prébe line Field
- Traverse Cards (Fig. 10, Appendix 2). The exact location of attacked trees
are marked on these cards. ' Infestations are then recorded on the Status

History Ledger (Fig. 11, Appendix 2), as described in Section'z.a of
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Wallach's guldelines. Often, combined pest aud timber cruises are
implemented. The crew Has'therasiliky“éndlaﬁﬁhorit&-tdliocate infestatioﬁs
and, if necessary, délineéie.aﬁ afeé‘to.be séivaééd by Shért.Form bireét
S5ales. The créw retﬁrns.to the office ﬁith beetlé.acfivity informétion, as
well as the daéa required‘to‘set up a cut-block; bnder theser |
circumstances, tﬁe.Ministrj of Fotésfg' Cbmpaés and.TrévéféeJShéet,'F.S.
375 (Fig. 12, Appendix 2), is used to record the survey information.

The Kamloops Region guidelines (Monté et al. 1981) describe aerial
surveys as a method to locate infestatidns for further sﬁrﬁey bn the
ground. They also discuss a systém of'standwsus;eptibility_rating, and
detail the use of varloué ground survey systems. A recce.system is used
for infestations no larger than one half a hectare or involwving no more.
than 25 trees. This system involves investigation of all trees,within'a
100 m radius of the infestation centre. . The probe system provides volume
data, and is used for infestations larger than half a hectare involving
more than 25 trees, or wher: less than 1% of all trees eﬁhibit_red Crowns.
The Bark Beetle Survey Card (Fig. 13, Appendix 2) is used for such a
survey, The cruise system is implemented to survey highly. susceptible
areas or large infestations. It uses tﬁe Cruise Tally Sheet, F.5. 205
(Fig. 1, Appendix 2), as described previously. The Merritt, Penticton and
Vernon Forest Districts of this region were contacted for further details-
of beetle'management.

The Merritt Forest District personnel conduct their. aerial surveys
using an alrplane, and compare the results with the FIDS surveys. New
infestations afe recorded on maps. Oblique 35 mm colour photographs of the
iqfestations are taken, including a distinét landmark in each picture.:

This aerial overview is used as a guide for the placement of probe lines.
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As in FIDS surveys, a helicopter is used to obtain more detailed
information, with data initiaily marked on 9X9 photographs and later
transferred to maps once the surveyor is on_éhe ground. The priorities of
this district are deteétion and assessment, as indicated by the quote used
as an introduction to this section.

A helicopter is the preferred means of conducting aerial surveys of
Crown and, if possible, company land in the Pentic;on Forest District. Two
ﬁeople, the Resource Dfficer - Protection aqd the Resource Officer -
Timber, mark infestations on a reduced 20 chain planning map. Decisions
pertaining to subsequent action are made in the air. Possibilities include
ground prpbing,_relegating the problem to the appropriate forest company,.
implementing a control programme or leaving the area entirely untouchgd.
Oblique photographs are also taken_during the aepial sﬁrvey. Ground probes
are split between the Ministry of Forests and the forest companies, with
each company using the district's probe cardsT The company returns the
results of the probe, and their requegts, ﬁo the district (Fig. 14,
Appendix 2) and this information is placed on the distric;'s Pest;
Managemen; Ledger (Fig. 15, Appendix 2). A feport on each infestatiqn is
then written and filed (Fig. 16, Appendix 2).

As in Penticton, a helicopter is used for ;erial-surVeys in the Vernon
Forest District. However, officials regulgrly include company holdiﬁgs in
their fiights, later fqrwa;ding pe:tinegt information to the company. Some

.companieé then procegd to initiate their'qwn gfound surveys. Areas of‘
attack are marked on aerial.phqtos, and éhoto moséics_ofrthé disfrict have
been prepared. The 1nfes;ations are then tfansferred to white prigts of
the history ﬁapé {1:20 000) and stored in that.form. Ground prébes are

done in as many areas as possible, using the regional probe card (Fig. 13,
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Appendix 2) in a system similar to the recce described in the Kamloops
Regional guidelinésl(Monts'gg_gziul981). :Fbr séatteréd;pockets of éttackéd'
trees and for'large area§,'tﬁe‘régiah}swprdﬁe:é§stem‘isLGSed,nﬁiEhﬁlinés‘ .
spaced 100 m apart, inéiudiﬁg all Efees wifhin'Z.gnm on either side of the
compass line. After coﬁplefing the'grOuhd survéy,?a'Peét Survey Report
(Fig. 17, Appendix 2) is written, and if the arééris Eo'be:harvéétéd,athis
report is forwarded to the Timber Section.

The guidelines.of théhNéiébn”Rééiéﬁ (kén&ick 1§Bijxinciﬁﬂé'é system of
mapping infestatiéﬁs-from the air on at least 1:125 Oob.scgie'maps; S
photographing the areaé and fdftﬁet chéckinglfhéréttatk f;om a.ﬁeiicoﬁtef
or on the ground. Sufveys to determinéiwinéér'mbrtality éfe:aléo_"
described. Only the infestations to be treated are surveyed on the ground.
Timber crews assist in some of Ehe'gfoﬁnd-ﬁbfk; as do the foféétzéompénigs.
In this region, personnel from the Cranbfook;”Golden ahd Tavermere Forest
Districts were interviewed.

The survey téchhiquésIESed'in thé:Cranbfbokfforéét District are
included in that district's léSi/SZZAnﬁuaIHRéﬁafﬁ.w'A ﬁeiiéopﬁérmis‘fhe
preferred platform when:céﬁdhétingaaeriél éﬁfvé&s:' Two observers use 1:50
000 maps to rééofd”infeétations, and they cbmﬁaféﬂﬁﬁeir results afféf the
survey 1is completed. The informatioﬁlié:fhéﬁﬁﬁléééd 6ﬁbé 1:125 000
overlay in the Officé; AerialJéurveyé éré'uséd'td locate an- inféstation,
and a subsequeﬁt grdﬁnd'Surﬁéy?déﬁefﬁinéS'ﬁhe’iﬁtenéify'Sf"théﬁoutﬁreakf_
Recording.sheets'QSéd for grdﬁﬁé';dfﬁéysiéfé fhé'éaﬁe*aslthése'inéludéd in

the regiopai‘guidélinéé.a:AﬂEwo ﬁaﬁ'cféﬁ,‘thé1com§aésmén/éhéinﬁan:aﬁd ghe
recorder, éon&détéjthe.érouhd proBe.'JPrism‘ﬁloté‘afé ﬁot.dsed; but the

average diameter and height of trees is recorded eﬁéfi“lOd%ﬁ aiéng the
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probe line.

The FIDS surveys provide enough aerial survey icformation for the
needs of the Golden Ferest District'e pest management officials. Instead
of using the regional survey cards, they distribure their.own Pest Damage
Detection Cards (Fig. 18, Appendix 2) to eil Mieisrry Timber, Silviculture
. and Regeneration Crews and also to all‘industry_personnel. .These cards are
used whenever a stand is entered. Larry Pricejof tﬁe Golden Forest
District has prepared a summary describing the proper use of the card, and
this summary accompanies each card. Whec conducting a probe line, plots
are established every 150 n, and'icfcrear{on is recorded on the district's
own Bark Beetle and Root Rot-Plct Card (Fig._ 19, Appendix 2). A brref
report entitled 'Derection - Emergency_Eunding' was prepared in response to
the Emergency.Pest Fund established.by the B.C; Hieistry'of Forests in
1981. - It describes in detail the survey methods used by the.Golden Forest
District. Infestation infcrmaticn is recorded on Probe Line Summary Sheets
(Fig. 20, Appendix 2) and then transferred to the Pest Management Work
Chart (Fig. 21, Aependix 2}. | | |

| The aerial survey system described by Taylor (1982), iancluded in tﬁe
guidelines of the Cariboo Region (Wallach undated), has been adopted by the
Invermere Forest District of the Nelson Region. Ground surveys may take
the form of either a normal inventory cruise or a recce with prism plots
established at regular intervals. The.surrey carce for the latter system
(Fig. 22, Appendix 2) have been modified recently, allowing the survey
crews to replace prism plots with bark sampling (Fig._23 Appendix 2). The
procedures for carrying out ground surveys are detailed in three reports,
"Emergency Bark Beetie Projecte - Office éile Procedure', 'Beetie Survey

Requirements' and '"Mountain Pine Beetle Servey Lines'. After the ground
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survey is complete, it is summarized on a Line Summary Sheet (Fig. 24,
Appendix 2) and forwarded to the Pest Wanagement Officer. An Insect -
Summary Sheet provides a central 1lst1ng of all 1nfestatlons; A-complete
explanatlon of the data lncluded on this sheet.ls listed in 'Insect Sumnary
Sheet (Attachment No; l)l,'available fromlthe InvernereuForestxblstrlct.
The mapping system used by this district to update their files 1s outlined
. _ Ceo S Gl R R o TiEe e

Cohen, P 'undated."Timber'Susceptiblehto*spruoe'bark beetle -
and mountain pine beetle in the Invermere T.S.A.

Some private forest companiesrrely on B. d.:Ministryrof Forests datal
while others carry out their own beetle surveys. Crown Forestllndustries.
Ltd. personnel receive.the infestation maps prepared byAthe B C. Minlstry“
of Forests. They then.extend probe lines out from the centre of the h:
1nfestatlon, spacing llnes 150 to 200 m apart; They record all red— and
preenwattacked trees which.a*e v1sih1e from that line. Infornatlon
obtained from these surveys is used to establish the-companyds harvesting
priorities. B -

Revelstoke Sawmllls Ltd. also relieslon B C ﬁinistry oE-Forests
data. However,.the company does-its-onn probe lines to priorize 1nfested
stands for salvage logging. Beetle activ1ty data is collected in -
association w1th area and timber volume and quality information using their
own Reconnaissance Cards (Fig 25 Appendlx 2) A new card will be‘.
developed 1n.1984 te 1ncorporate other potential control measures‘such as
single tree disposals, 31ngle load loéging and pheromone baiting :

Weyerhaeuser Canada Ltd. undertakes its own aerial surveys in August,

using a helicopter to check the infestation information prov1ded by the
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Ministry of Forests. All outbreaks detected from the air are then studied
on the grﬁund, walking across the contours of the land to establigh a base
line, and then runaing probe lines perpendicular to that base line. In
~ this manner, the crew can determine the exteant of the infestation.
Timberline is a Vancouver;based consulting firm experienced with 70 mm
aerial photography as.a detection technique for mouptéin pine beetle. They
have surveyed fed— and grey-crowned trees for both Révelstoke Sawmilis Ltd.
of Radium Hot Springs B.C. and Crestbrook Forest Industries of Crénbrook
B.C. The procedure used by this company is detailed in their report to
Reveistoke Saymills. |
Anon. 1981lb. A pilot study investigating the suftability
of using low level, fixed base, 70 mm aerial
photography to determine the extent, stage, and
.severity of mountain pine beetle infestations. h
Medium scale (1:10 ObO) photographs of the survey.area are obtéined.
Sample piots are selected from these plots, and 1:1 000 scale photographs
are taken. A selection of tﬁese plots are.then gfound surveyed.to
determine the number and extent of green—attacked trees. Thié.currént
infestation data is then related to the total number of pine trees in the

survey area.
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3. CONTROLS

The Gariboo and Kamloops Regions-of-the.B C. .Mlnistrp of Forests have'
lncluded a guide torappropriate controi proeednres 1nlthe1r.pest maneéementn
guidelines (Wallach undated Monts et al 1981) (Table 1) This gulde N
relies on two control techniques, harvesting and single tree disposal.:q
Both of these nethods will be discussed in this.section, as well as other B
measures.currentty used in Brltish Columbia; Alberta and‘Saskatchewanrtnu
control orlmanage.the.mOuntetnlptnelteetle.l:7‘ o | e

Wallach (undated) descrlbes the duties of each branch oE the ﬁlnlstryﬂ m
of Forests w1tn regard to beetle.control.‘. S o

Another publication which discusses general control measdfés”iés

Robinson, P. iéSé; ﬁanepenentloptlons.for mountelnlptne B

beetle in Mannlng ?ark Aty LR o

While stressing that each 1nfestation within any park's boundaries must be
studied separately, and that the.ectlons taken in Manning Park snould not
set a precedent, thts report ontllnes possible options-for controlling a

heetle infestation in a park.

3.1 Harvesting

Harvesting green—atrtacked trees still containing beetle populations
and susceptible but unattacked timber are the two-most common coantrol
strategies presently used in Canada. However, such.practices are not
allowed in national and provincial parks, forcing these agencies to rely on

altarnate techniques. Such methods will be described in later sections.



Table 1

Figure 26. Ground Action Rating Guide used by the Kamloops Region, B.C.
Ministry of Forests {from Monts et al. 1981)

Age Risk HNo Green Attack 0-17%7 Green 2-5% Green 6Z+ Green
(Code} Group Present Attack Attack Attack
(7, 8 1 Harvest over a Harvest on a Harvest on a HARVEST

9 5 year plan one year plan one year plan (priority
121-130+ or less cut)

(5, 6) 2 Harvest over a S.T.D.:<25

10 year plan trees or .30 HARVEST HARVEST
81-120 ha Harvest:>25 (priority (priority
trees or .50 ha cut) cut)
(4) 3 Harvest over a §.T.D.: as above $§5.T.D.<.2S ha
20 year plan Harvest as above Harvest ».50 HARVEST
61-81 ha. (priority

cut)
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In the Crowsnest area of Alberta, over 700 000 m3 of beetle-attacked
timber,‘covering an area og about 4 DQO ha, has been removed over 4.5 years
from the fall of 1979 to the spring ﬁf iQB@'(Smith 1985). Fof further
information regatding.the salvage operations of tﬁe Alberta Forest Service,
contact Jim Nowasad qf the AFS' Calgary office.

The Valuation Branch of thé_B.C. Minisgtry of Foresfs ﬁas developed
policies to evaluate damaged stands in order to assist in calculations of
reduced stumpage rates on beetle-attacked timber harvested in salvage
operations. Manuals outlining these policies have been published for each
of the six Forest Regions. The standard manual is presently being
drafted.

Harvesting practices cited in the Protection Branch's guidelines (Hall
1983) include harvesting of timber beginning at the outer edges of the
infestation, and then moving towards the centre of the outbreak. This
process removes the trees containing beetles first and salvages the dead
wood without beetles gecond. Removal of slash and cull logs is stressed in
the guidelines, since this material may harbour beetles already present in
the trees prior to harvest. .

In the guidelines prepared by Wallach (undated) for the Cariboo
Region, the following priorities are proposed:

1) gréen infested timber within high risk stands
2) susceptible healthy trees near infestations
3) smaller infestatiouns in low risk stands

4) salvageable red and grey trees

One hundred percént of the pine harvest in the Cariboo Region's

Chileotin, Quesnel and Williams Lake Forest Districts is beetle-attacked
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wood. Recently, aq agreement, known as.the Great Western Sale, was signed
in the Cariboo Regiqn to sell 5 million cubic metres of wood over tean
years. These figures.indicate the éxtent of.the beetle epidemic in this
region, and the means tﬁat are being used to salvage as much wood as
possible.

Thé 100 Mile House Forest District forwards a map markéd with
appropriate beetie ipformation to each coﬁpany. The company.responds with
proposed cut blocks, and.these plans afe thén.evaluated by Ministry
officials to ensure that the attacked érea is included in the block (Fig.
26, appendix 2).

Both the 100 Mile House and Quesnel Forest Districts rély heavily on
Small Business Licences and Short Form Direct Sales to Salvage small
infestafions not economically attractive to a larger company. However, the
results from tﬁe smaller operators.are not coasisteant, and infested trees
are not always removed.prior ﬁo beetle flight,

Thg‘Kamioqps Region of the B.C. Ministry of férests also uses Short
Form Direct Sales. The Harvesting prioritcy for.this'region is to remove.
gréenfattacked trees.‘ Acéo:ding tb the 1982/83 Régionai Audit; 8 570 ha of
such priority cut was harvested in the 1982/83 fiscal year.

Tom Lacey of the Merritt Forest District provided harvest figures for
his jurisdiction. An estimated 375 ha of'beetie—infes;ed wbod was éalvaéed
in 1983/84 and 920 ha'wés saivaged in 1981/32. These.data were obtained
from the diQtEict's 1983/84_and 1981/82.IEchqical Audits, respectively.

In ;he Penticton forest Distriet, the.Resource Officér - Timber is.
responsible for the Small Bﬁsiness Licences. Harvesting is reserved for

large infestations when single tree disposal methods, to be discussed in-
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the next section, are impractical. Occasionally, only lodgepole pine

(Pinus contorta Dougl.) is harvested, leaving Abies and Larix species

behind to naturallj reganerate thé new Apenings in the sténd.. However,
this practice may encouragé mistletoe growth in fhe regeneration.

The Vernon Forest District preéently uses priorized harvesting as its
only tool for mountain pine beetle control: Areas salvaged were 200 ha in
1979, 250 ha in 1980, 354 ha in 1981, 519 ha-in‘1982.and 569 ha in 1983
(from the 1979/80, 1980/81, 1981/82, 1982/83 and 1983/84 Technical Audits,
respectively). This is a totéi of 1.892.hé over five yéaré; o

The Nelson Forest Region also sélvages small iﬁfestations using Small
Business Licences. Larger harvesting operations include outlying treés on
the periﬁeter of the infestatibn. This is dome to remove individual
green—-attacked treeé and t§ make the cﬁ£ moré.economical1y viable for the
company. Areas salvaged in recent years total o&er 11 000 ha in this
region (Table 2}. |

The Cranbrock Forest D' strict has established a system of rating
susceptible stands and priorizing stands for harvest. .Further iﬁformation
about these systems may be obtained from Steve Byford of the Cranbrook
Forest District. Harvesting is the.mbst'powérful cqntrol method used in
this district.

Sixty percent of the Invermere foreéf Diéfricé'é annual allowable cut
(AAC = 670 000 m3) is.lo&gépole pine. Eighteén percent of that piune, or
72 360 m3, is green-attacked (Emile Begiﬁ pers. éomm.). Harvesting |
techniques, combined with single tree disposals, havé been effective ina
controlling bgetle activity in the Steamﬁoat Mounﬁain.- Cartwright_Lakes

area.



manage the mountain pine beetle.

. Table 2. : Area of timber cut.in:the Nelson
Region of the B.C. Ministry of Forests to
Figures .
obtained from the Regional Audits for 1982/83
.and :1983/84 - - S _ . L.

FOREST DISTRICT

AREA (ha) SALVAGED IN

1982/831

© 1983/842

~Cranbronk s e 525
Invermere - 1 000

Arrow’ ' 131

. Boundary. ..o o .. 5801,

Kootenay Lake 0

Tforal  s109

395
2 682

. 511

140

A4
25

4177

l Tncludes extra area required to make a cut

economically viable.,_;,mg

2 Infested area only. o

25
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The East Kootenay Insect and Disease Control Committee (EKIDCC) was
established to aid cooperation between the public Ministry of Forests and
the private fofeét companies in planning management strategies for the
moutttain pine beetle. They have drafted a 'Mountain Pine Beetle Master
Salvage Plan' (Attachment No. 2, EKIDCC Annual General Meeting, March 9,
1982) as one method of beetle control. Coples of the minutes of these
meetings were obtained from-StgﬁéjEyford{ Crgnbfoqk_FQrgst District, B.C.
Ministry of Forests. o i e e

Balco Industries Lt&.leonAucﬁéA";ﬁag ééyvﬁé.t;fﬁéa ;'c§ﬁ$é£eiél thin
prompted by the mountain pine beetle” (Trevor Jeanes pers. comm.). In such
cases, the lodgepole pine is removed from the stand{ allqwipg.the remaining
species to dominate the forest. I

Crown Forest Induétgiég_Ltd, féelg‘tﬁat beet1e-ki11ed wood is
salvageable within two years after attack (Howie Carter pers. comm ).

' Using this policy, and by readjusting the species mix sent to- its mills,
this company has bheen able Lo keep up with new infestatlons..lSeventy
percent of the harvesteq_pine is beetlevgttacked wood;‘ The following
nriority system is used.in.Crown Forest's management strategy:

1) heavy infestation | rem;ve gééeﬂ— an&-féd~=“

2) light infestation attacked trees first

3) no infestation N

4) light stands of pine

Most of the infestations on the land managed by Revelstoke Sawmills
Ltd. are large and.must be managed through harvesting techniques. Areas of
attack are priorized by the degree of attack, the stage of attack and by

the quality of wood involved. This company has also found a market for the
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small diameter wood which is removéd with lérger trees. Products sﬁch as
fence posts and barn board may be produced from these immature stams.

Weyerhaeuser Canada Ltd. relies on harvesting as their major method of
beetle control. 1In lodgepole pine, the distribution of attacked trees
throughout the stand is estimated and a lafge scale cut block is laid out
which includes the affected area.- However, since the beetie doés not

spread as rapidly in-ponderosa pine (Pinus pounderosa lLaws.) stands, insect

populations in Ponderosa pine are only monitored during annual surveys.

3.2 Single Tree Disposal

When harvesting of small infestations is not viable, or when
harvesting is simply not possible, as in a park, the attacked trees may be
tréated individually. Infested trees lying outside a cut bouﬁdary may also
be controlled in.this manner. .Single tree disposals may take the form of
either a 'cut and burn', where the trees are felled, bucked into manageable
1engths; piled and then burned, or, alternatively, rémoved for.sale. It is
necessary to treat red-attacked trees without Beetles as well as the
green-attaéked stems so that the infestatioﬁs will not continue to be
detected during subsequent aerial surveys. |

In the spring of 1982, Parks Canadé cut and burngd 570 attacked trees
in Kootenay National Park. Cnly one tree in tﬁe control area was ;ttacked
. during the 1982 beetle flight. This project is described in:

Anon. 1982. Mountain pine bark beetle sanitation cut,
Kootenay National Park, winter 1982.

All facets of the preparation and implementation of a single tree disposal

' programme are described in this report, Including recommendations for
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similar prOJects. Trees were cut very close to the ground and‘the stumps
were peeled of bare to expose all beetle gallerles. ﬁolts'were oiled::.
covered with fine fuels and dead trees, doused w1th dlesel oil and then :
burned. The fine fuels.and dead trees were required to provide a fire hot
enough to completely burn the bolts.: Because of the thoroughness of this
operation, no vlsible trace of the action is”expected w1th1n two wears a
after treatment.. The following winter, 198?/83 129 trees were treated in.
Banff National Park, and a further 82 trees were destroyed in Kootenay
National Park. These pro;ects.were in response to the.recommendation of
the intragency technical committee (see Section 4) As yet,_no
beetle—caused mortality has been reported in the forests of Jasper National:
. . : - . . _
Some ﬁ c. provincial parkslhawe similar‘control programs;“.During the“
winters of 1981/82 and 1982/83 a total of 5 500 trees were burned in w
Manning Prov1ncial Park The situation continues to be monitored by the
Canadian Forestry.Service‘(WOod 1983);.and with the treatment of 19 trees
in thelspring of l984 the programme will be regarded.as a success (Kerry
Joy, B.C. Mlnlstry of Lands, Parks and Hoesing,lpers. comm.). A beetle )

infestation in Birkenhead Lake Park and 1ts treatment are described in:

Roberts,.b.. 1983 .Mountain plne beetle - Birkenhead Lake‘”“
Park. T R R ST e
buring the spring of 1983, Parks crews treated 34 attacked trees, while.
Ministry of Forests personnel were responsible for the burning of 7 trees.
In the Cypress Hills Provincial Park, which straddles the Alberta/
Saskatchewan border, cut and burn projects have been used extensively tor

control the spread of beetles. During the winter of 1980/81 400 trees B

were treated on the Alberta side of the park, with 200 trees cut on the
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Saskatchewan side. More recently, 1 600 trees were burned in Alberta's
portion of the park during the winter of 1982/83, with 2 000 more trees
treated in Saskatchewan's jurisdiction during the same winter. These
figures were obtained from Bob Miyagawa of the Alberta Forest Service's
Edmonton office and the following documents:
Cerezke, H.F. and B.H. Moody. 1983. Forest insect and
disease conditions in Alberta, Saskatchewan,
Manitoba, and the Northwest Territories in 1982
and predictions for 1983.
Minutes of the meeting of the Inter Agency Technical
Committee on Mountain Pine Beetle, held October

3 and 4, 1983. C(Chairman, Les Safranyik, Pacific
Forest Research (entre, Canadian Forestry Service.

The committee cited in the preceding reference will be discussed in further
detail in Section 4 of this report. |
Single tree disposals are used in the forests managed by the Alberta
Forest Service. In.accessible areas, the éingle trees are salvéged.
However, in more reﬁqte locations stems are felled, bucked and either
burned or debarked prior to beetle flight. If the logs are not to be
burned, a debarking tocl is attached to an ordinary chain saw. This methéd
is effective, but is strenupus for the operdtor and should be used only
occasioﬁally. In the ﬁorCupine Hills - Crowsnest_RiVer Valley area, cuﬁ
and burn programmes have been used effectively, treating from 1 to 200
trees per site. 1In 1980 24 000 trees were burned, ian 1981 18 006 trees
were treated, aﬁd in 1982 8 000 trees ﬁere cut. The declining numbers_of
trees treated is an indicgﬁion of the declining bel;le populatioﬁ. The

Castle Drainage was left untreated and the infestation there is still

increasing. While this methed of control is effective, it simply prolongs
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the inevitable spread of the insect (Bob Miyagawa pers. comm.)}. In othér
areas of the province, 36 OOOitféés gére!réﬁﬁvéd from thé north side of
Highway 3 dﬁring 1981/82, and duriﬁgrlésé ilS trees ﬁére.tréaﬁed in.tﬁe
Kananaskis Country. 1In the latter éréa, most attacks are believéd to have
been caused by immigrating beetleé from the-wesi éide'of the Continental
Divide. B ~' - | |
Inciuded in the Cariboo Reglon guidelines (Wallach undated) is a
detailed procedure for conducting singie tree_disbosals. Cenerally,lthe
Cariboo Region uses this technique ounly in an a£tempt to.exclude'the beetle
from high priority stands.. Fof‘£he programme to be effective, it.must be
used on a continuing basis. .Some projects carriéd 6;t in 1982 under the
B.C. Ministry of Forests' BEmergency Pest Fund include the treatment of 447
trees in the 100 Mile - 122 Mile Project’(C36409,.Fiié 720—10-1—6), 2 481
trees in the Scotﬁie Creek — Meadow Lake Project (C56410; File 720-10-1-6)
and areas of infeétation in Ehe Spokin —'équawk Lakes:érea (C36406, Filé
720~10-1-6). The first prbjéct citéd ﬁas credited witﬁ slowing the
eastward movement of the beetle. .All three.ﬁfojects were deemed
gsuccessful. However, witﬁ ﬁhe dﬁsenée of.the Emergency.Pest Fund, the
region has been unable to cbntinue single ﬁree.tréatments in theéé areas.
The 100 Mile House foreét bistrict ﬁaé uséd singie tree disposal as a
means of controlling.beetle eécapements Eroﬁ trees storéd in mill yards..
It has also proved effective ih.éontrolling small,‘new infestations, aqd as
such 1is regarded highly by pest manaééﬁeﬁt personnei in ihaf-diétrict
{Kevin Lukes pers. comm.). It.is hoped that single-tree disposals may be

combined with current harvesting techniques to provide cleaner and more

effective salvage.logging operétions.
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The Quesnel Forest District also uses cut and burns to control small
infest4tions in areas with no previous occurrence of the beetle. In 1983,
2 500 trees were treated in this manner, but few infestations are expected
to be controlled using this technique in 1984. Available funds are being
.directed to probing and cruising in this district.

The Williams Lake Forest District uses single tree treatments
selectively in areas where the surrounding, healthy timber is to be
preserved. This control practice is viewed only as a three to five year
delaying measure (Wayne Hendy, Alex Wallach pers. comm.). Occasionally,
access to remoie areas provides a problem, but this is normally overcome by
- reanting extra equipment (ie. snowshoes aﬁd snowmobiles). Iq 1982, 735
trees were.treated. This figure includes trees cut in an effort to contrél

both the mountain pine beetle and the Douglas-fir beetle (Dendroctonus

pseudotsugae Hopk.}.

Single tree disposal methods receive 1imited use in the Kamloops
Region because they are only a delaying procedure. If harvesting of the
entire s;and is planned within two or three years, cut and burn tactics umay
be effective {(Ron Edward pers. comm.). This procedufe is used more in the
Merritt Forest District than anywhere else in the Ramloops Region, but only
under certain circumstances. If the infestatioﬁ is smail, involving no
more than 150 trees, has no access and is located in a high priority stand,
then single tfee disposal will be considered. In the éordon Creek
drainage, 600 trees have been treéted over a five year.perioﬁ. The beetle
population has been kept at an acceptable-level, and the drainage has been
protectéd adequately. 1In providing thié information, Tom Lacey stressed

that this form of control requires a continuing commitmén;. If this



commitment is not présent, then the entirg effort will be wasted. It ig
also necessary to fall both red- and green-attacked trees, and to peel and
burn the stumps, to receive the maximum effect from cut and burn
treaktments.

In the Penticton Forest District, single tree disposal measures are
used only in highly visual areas and only if the infestation is relatively
small. Approximately 1 200 to 1 500 trees are treated annually.
Rap-attack crews, used mainly for initial fire suppression, assist in the
operations. To obtain an effective fire in: the burning portion of cut and
burn procedures, this district has developed.the following formulation:

1} Fill a 45 gallon (205 1) drum 5/6 full of 'rubber dust', or tire
shavings, available from a local tire shop or vulcanizer..

2) Add 2 to 3 gallons (9 to 14 1) of diesel oil.

3) Mix well. |

4) Store in a cool place, away from direct heat.

i

5) Place in ungreased plastic pails, transport to site of proposed burnm,
and sprinkle liberally on piled bolts.

b} Ignite.

When funds are availéble, the Vernon Forést District has used cut and
burns with various degrees of success. In some locations, the beetle
population was reduced to acceptable levels, while in other areas the

success of the operation was questionable.' Althoﬁgh.no single tree
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disposals are scheduled for this winter and spring, the district has
treated 1 960 trees ﬁver the past five years.

frnie Morris of the Nelson Region also recognizes that single tree
disposal treatments are effective only when used on a continuing basis.
When conducting such controls, a 100Z ground survey of the area 1s
conducted to ensure that all trees containing beetles are removed. As
insurance, a few trees are baited witﬁ.phe;omones.to-attract and absorb
beetles from infested treés.that may have been overlooked. Thése trees are
then destroyed the following year. Reduction of funding has drastically
curtailed the use of cut and burn prograﬁmes in this region (Table IIL).

As a means of postpoﬁing large scale inféstationé by one or two years,
single tree disposal is a successfui and effective treatment in the eyes of -
the Cranbrook Forest District pest management personnel (Steve Bontd pers.
comm.). The degree of success depends upon a number of factors, including
topography, weather and proximity of the treatment area to other infested
stands. | |

The procedures used by the Golden Forest District to carry out a cut
and bura céntrol aré desc;ibed in a leﬁte; from P. Corbett of the Golden
Forest Distriét to an employee of Evans Products Co.'Ltd., dated November
19, 1982 (File 255—52). .This district has also produced two_pﬁblications
pertaining to single tree disposals.

Stewart, R. 1982. The West Bench dut.and burn project,

~Golden T.S.A.
~ Stewart, R. and L. Price. 1982. Experimental aerial

extraction of infested lodgepole pine on the West
Bench, Golden T.S.A. :
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- Table  LII. ::Humber:of. trees: treated using cut. +: . nn.
and burn procedures in the Nelson Region, B.C.

+-Ministry of: Forests.: Figures obrained: from.:

the Regional Audits for 1982/83 and 1983/84

Potnengoeetin Do

'NUMBER OF TREES

FOREST DISTRICT © TREATED IN

-+~ 1982/83 1. . ...1983/84.

Cranbrook 9 131 ol

Colnvermere o coivan s 20323t eaeo sl o ni i oo
Golden 801 ol
GAErow o o mmve rgeanyonv s <0 e EECER TR T e 8:,7 LA W
Boundary 12 84
Kootenay Lake 533 500

TOtal' oo .K o PR 12\800 ‘ SR 67]— piE R TanEoa e

1 Re-evaluation of prioritiesrand monetéty -

oo restraints have directed. funding to areas..... .. ... -



35

The latter publication compares the cosﬁs involved in a regular cut and
burn procedure with those incurred using a helicopter tb log the
infestation. Costé fof both systems were comparable, with the éeriél.
extraction method requiring half the man hours to complete the procedure.

As mentioned previously in the discussion of har&esting beetle-
attacked wood, the Invermere Forest District has successfully used cut and
burn treatments in coannection with loggingloperations to control outbreaks
in the Steamboat Mountain - Cartwrigﬁt Lakes area. Pheromones and cut and
burn tactics have been used elsewhere to sanitize areas oﬁ the periphery of
a cut block. B8Single tree disposals arereffective only whea used in
conjunction with a flexible 1oggiﬁg plﬁn (Emile Begin pers. comm.).

In a document dated February 24, i982, obtained from the Prince George
Region of the B.C. Ministry of Forests, the finances of a cut and burn
treatment of 20 trees are detailéd.(Gagnon 1982). This con£r61 occurred in
the Tezzeron Lake area of.the Fort St; Jaﬁes Forest District.

Data from the 1982/83 Prince Rupert Regional Au&it show a total of
5 739 trees treated by single tree disposal. Most (2 381) were in the
Bulkley Forest District, with others in the Lakes (774), Morice (2 074),
Kispiox (280) and Kalum (230) Forest'Diéﬁriéts.'

The Inter Agency Technical Committee on Mountain Pine Beetle (see
section 4) has directed cut and burn projecté in the Palliser River (348
trees, Project NC-Z;OA), Upper Cross Rivef (458 trees, Project NC-2-05) and
Elk River Drainages (2 393 treés, Project NC-1-01). These figures are from
the minuteé_of the COmmittee.meetings held on March 24, 1982 in Edmonton,

Alberta and June 22 and 23, 1982 in Invermere, 8.C. Coples of the minutes
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were obtained_from committee chairman Les“Satranyik of the Pacific Forest
Research Centre, Caoadtaa Eorestry Serstee;:‘ | -

Balco Industries ttd. oses single treerdtsposals.in reeote.areas oaiy;-
VTrees are balted with pheromones flrst to conceatrate‘the beetie.ﬁ‘ B
population. These baited trees, and anyuother-oearbyhtreesrcontaioiagr |
beetles, are then cut and burned. o VT e e

Crown Forest IndustrlesrLtd; treated ahoot 30 trees inl1983 uslng.cot.ﬁ
and burn procedures.m The small infestation controlied”was the first to 4;:
appear in an area which had not yet beeo siated forﬂlogging.quhe treateeot
has been viewed as a success, keeplng the remalolng trees relatlvelyh |
beetle-free until the area can be harvested in about‘two }ears;.uuu

Officials at Weyerhaeuser.Canada Ltd feel that their harvesting"u“..
policies allow them to remaln 1n step.with-new tnfestatloes; Although theyJ
have had no 1eed for siagie tree disposals in the/past,ﬁthey are 1nterested

in the results of treatments carried out by the B C Ministry of Forests in

1984.

2.3 Pheromones

-

The use of pheromooes has alreadf heeo oehtioned inuconnectlon w1th
hoth harvesting and single tree dlsposal control‘practices;ﬁ furtoer *
details of the uses of pheromones w111 be provrded ln‘this sectioos .‘
| Officials of Canada s, National Parks lease the.ose.of.oherohones.tor
prov1ncial agencies. In the Cypress Hllls Provincial Park 100 baited d“
trees were used on the Alberta portion of the park with 300 trees balted.Lr
on the Saskatchewan 51de of the border. These traps were used for varlous

purposes, namely to intercept immigrating beetles, to concentrate the
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beetles in specific stan&s and to confain the insects within present
infestation areas curtailing their épread elsewheré.

In 1983, the Alberta Forest Service used éﬁbut 500 pheromone.traps in
Kananaskis Country to contain beetles in an areé already designated for
cutting after the flight périod. Results of.this ﬁrqject ére still being
analysed. A further 424 traps were used in the Crowsunest controlrzdne, and
71 more were placed elsewhere in the Kananaskis to Eoncentrate beetles in
particular stands for later treatment;

Operational trials of #heromones used in the Cariboo Region of the
B.C. Ministry of Forests were unsuccessful, probably due to the vast size
of the beetle population to be controlled. Pheromones may ﬁe useful to
contain ﬁopulations as a pre-harvest tfeatment {Don Déidge.pers. comm. ).

The Quesnel Forest District uses pherbmones for this very reason. A
.recent attempt to prevént beetles from leaving an infested stand is
reported by Ralph Kossinn, Pest Managemeﬁt Officer of Quesnel, in a letter
dated ﬁecember 2, 1983 (File 720-4-7) to Dr. John Borden of Simon Fraser
University. The report is entitled 'Manégement of the Mcuntain Pine Beetle’
with Semiochemicals —.Ramsey Creek Baiting Pfojéct' (Koséinn 19383).

Lindgren Funnel Traps are used by thé Merritt Forest District,
Kamloops Region; to determine the flight périod of the‘Beetle} The
information_provided_from weekly monitbring'of the Eraps allows pesﬁ
management personﬁel to invoke and end the ban dn hauling infested logs
through uninfested stands. (The hauling ban-téchnidue of pine beetle

control will be discussed further in the'next section.) Phetomones are




