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BACKGROUND

Panorama town site experienced an outbreak of the mountain pine beetle (MPB) in the early 1990’s, and is currently enduring an even larger infestation.  To suppress the MPB population, government and private landholders are removing infested trees outside of the town site with varying degrees of intensity.  Within the town site, there is an aggressive program to remove all infested trees prior to beetle flight.  
In the summer of 2007, disposal of infested trees was supplemented by the application of  approximately 1200 verbenone pouches applied unevenly throughout the town site from July 1-10 2007.  The purpose of this tactic was to exploit the natural abililty of the antiaggregation pheromone verbenone to deter attack by the MPB.  There is abundant evidence in the published scientific literature that synthetic verbenone has the capacity to reduce infestation by the MPB.  However, effectiveness increases when verbenone is used as one component of an integrated pest management program, the keystone of which is removal of all possible infested trees.

This report describes a small survey designed to evaluate the effectiveness of the verbenone treatment.  In addition, the report contains recommendations for further treatment.  

The authors thank Ms. Terry Barber for providing critical information, and for arranging helpful discussions with Messrs Brad Brush (Intrawest) and Richard Ameli (concerned resident).
THE SURVEY
The survey was done by the authors on 4 October 2007, following a tour of the town site and surrounding affected areas by Ms. Barber.  At several locations representing sites treated, and not treated, with verbenone, the authors individually evaluated the first 25 lodgepole pines encountered for mass-attack by the MPB in 2007.  The survey was restricted only to sites within the town site.  We did not venture into the heavily-infested areas on Crown or private land outside surrounding the town site.

Mass-attacked trees that are destined to die were identified by one or more of the following criteria: numerous current pitch tubes on the bark, copious amounts of frass in the bark crevices and around the root collar, and as necessary, confirmation of attack by removing the outer bark with an axe or knife.  We also attempted to observe early colour fade in trees infested in 2007, but this was not obvious, probably due to the relatively high altitude and correspondingly slower rate of decline of dying trees than at lower elevations.  Trees with one or two pitch tubes that had successfully defended themselves against attack were classed as healthy.  Trees having a diameter less than approximately 17.5 cm at breast height were excluded.  In verbenone-treated sites, the number of verbenone pouches on the 25 sample trees were counted.  Mass-attacked trees were marked with two paint spots so that they could be re-located. 
The results are shown in Tables 1 and 2.  Six of the ten sites (60%) in which verbenone was not applied had at least one infested tree in the 25-tree sample, while only seven of the 18 verbenone-treated sites (39%) had one or more infested trees.  Moreover, only 5.3% of the 450 trees in verbenone-treated sites were mass-attacked, while 32.9% of the 246 sampled trees in non-treated sites were mass-attacked.  This difference is statistically significant with a very high degree of probability (less than a 0.01% possibility that the difference could have arisen by chance alone) (Table 2).

Within the 18 verbenone-treated sites, the number of verbenone pouches counted on the sample trees appeared to be positively related to the effectiveness of the treatment (Table 2).  Sites with no recorded attack in the 25-tree sample had on average 9.1 verbenone pouches (one for every 2.7 trees), while sites with at least one mass-attacked tree had on average 4.6 pouches (one for every 5.4 trees).  Also within the verbenone-treated sites, 14 of the 24 mass-attacked trees (58.3%) were on the Beveridge residence or on lots to either side, where 13 red trees were encountered.  This result suggests that failure to remove the infested trees prior to beetle flight contributed to attack on nearby trees.  Expansion of spot infestations of the MPB in this manner is commonly observed.

The impact of red trees from which beetles emerged in 2007 was also observed on sites not treated with verbenone (Table 1).  Very heavy attack was recorded in the three samples from Toby Creek, where a large number of red trees occurred on the slope above a house under construction, and in two samples from the slope to the south of the golf course where a similar infestation lay above the sample sites.

RECOMMENDATIONS
While harvesting of infested trees on Crown land near the town site is continuing, and the proprietors of the adjacent golf course and ski hill plan to continue an aggressive program of falling and burning infested trees, there are many green trees left unattacked beyond the boundaries of the town site.  Thus it is likely that the infestation in the Panorama area will continue for several years before the threat of immigration of beetles into the town site declines to an insignificant level.  Therefore, we recommend that Panorama develop and implement a long-range integrated pest management program for suppression of the MPB.  Critical components of this program should include: 1) thorough annual surveys for MPB infestation within the town site, 2) disposal of all infested trees prior to beetle flight, 3) treatment with verbenone, and 4) coordination of action with other stakeholders in the valley.  Protection of the most valuable trees within the town site and adjacent recreational areas with the chemical insecticide Sevin (carbaryl) could also be considered.

It is evident that not all infested trees within the town site were removed prior to the 2007 MPB flight.  In order to optimize the chance of survival of the remaining pines, we recommend that every pine tree within the boundaries of the town site be examined for current attack, and that all infested trees be removed and disposed of prior to the end of May 2008.   Disposal can be accomplished by harvesting and removing the logs from the site, by falling and burning, or even by chipping the trees, killing the beetles in the process.  Treatment by the end of May will remove any parent adults that attacked trees in September 2007.  After establishing a first brood, these parent beetles could emerge early in the summer to attack a new tree. 

There is evidence from Dr. Barbara Bentz, a highly respected US Forest Service scientist based in Ogden, Utah, that MPBs are deterred from entering sites with uniform verbenone treatment.  In contrast, we observed that verbenone treatment within the town site in 2007 was uneven.  Thus, we recommend that verbenone pouches be applied over the entire town site in 2008.   It should also be understood that treatment can be intensified where attack was heavy in 2007, or where recent surveys indicate that immigration of beetles into the town site from adjacent infested sites is probable.  There is no precise prescription for treatment, so where to apply intensified treatment must be based on experience and judgment.

Part of the view-scape that adds to the pleasure of living in or visiting Panorama is the forested slope of the adjacent ski hill.  It is possible that falling and burning of infested trees on the ski hill will not provide the desired protection, if there is a large threat of attack by immigrant beetles.  Dr. Carol Randall, a US Forest Service Forest Health Management specialist based in Coeur d’Alene, Idaho, has used verbenone to successfully protect ski hill pines from attack by the MPB for several years.  It is probable that a similar success could be achieved in Panorama.  Therefore, as part of the coordination with other stakeholders suggested above, we recommend that verbenone treatment be extended beyond the town site to include the pine-dominated forests that give the ski hill and the town site their value and character. 
The technology for mass-trapping MPBs has advanced markedly in recent years, particularly with an improved lure that can attract thousands of beetles to a single multiple-funnel trap.  Every beetle caught in a trap is one that cannot attack a tree.  Therefore, as a potential component of the IPM program, we recommend that Panorama consider implementing a mass-trapping program starting in 2008.   Traps would ideally be placed in clusters of three in the open areas to the north and south of the town site.  This will avoid spillover attacks on uninfested pines. 
Note.  This report is written by personnel employed by the company that manufactures and sells the verbenone pouch.  We do not believe that the report is biased because of the conditions of our employment, but one could perceive that we have a conflict of interest.  Should there be any concern about the validity of the survey or the recommendations, we advise Panorama to seek an alternative opinion.
Table 1.  Ranked severity of infestation by the mountain pine beetle in ten 25-tree samples (see exception sixth from top) in areas not treated with verbenone.
	
	MASS ATTACK IN 

25-TREE SAMPLES
	COMMENTS

	
	NUMBER
	PERCENT
	

	Toby Ck, S side of Cul de Sac
	      21
	      84
	One mass-attacked spruce

	Up S slope from fairway across from Greywolf Lodge
	     20
	      80
	Trees marked for removal

	Toby Ck, N side of Cul de Sac by creek
	      15
	      60
	Will require removal of trees in

riparian zone

	Toby Ck, behind house under construction
	      11
	      44
	Three red trees encountered, many more up hill

	Path across road E of Marlee’s house
	        7
	      28
	Area marked for harvesting

	Up S slope from fairway across from Greywolf Lodge (21-tree sample) 
	       4
	      19
	Trees marked for removal

	Path across road E of Marlee’s house
	       2
	        8
	Area marked for harvesting

	Path across road E of Marlee’s house
	       1
	        4
	Area marked for harvesting

	Up S slope from fairway across from Greywolf Lodge
	       0
	        0
	

	Copse in fairway (8 trees), and on N border of fairway (17 trees) across from Greywolf Lodge
	       0
	        0
	Trees in open areas sometime avoided by MPBs

	Total attack (246 trees sampled)
	     81
     
	      32.9
	Two-fold growth of infestation, or higher (common) would take out the remaining trees in 2008


Table 2.  Ranked severity of infestation by the mountain pine beetle in eighteen 25-tree samples in areas treated with verbenone. 
	LOCATION
	NO.

VERBENONE

POUCHES
	MASS-ATTACK IN

25-TREE SAMPLES
	COMMENTS

	
	
	NUMBER
	PERCENT
	

	Beveridge residence
	         7
	       8
	      32
	7 red trees not removed

	Lot to W of Beveridge residence
	         0
	       6
	      24
	No red trees, but source of beetles nearby

	Renton 
	         4
	       3
	      12
	Lower than expected

	Across street from Barber house
	         4
	      3
	      12
	

	Renton 
	        12
	      2
	       8
	

	Top end of Greywolf Drive
	          1
	      1
	       4
	

	Across street from Barber house
	          4
	      1
	       4
	

	Lot to E of Beveridge residence
	          8
	      0
	       0
	6 red trees not removed

	Top end of Greywolf Drive
	          0
	      0
	       0
	

	Top end of Greywolf Drive, 

bordering on golf course
	        16
	      0
	       0
	

	Renton
	        17
	      0
	       0
	

	Renton
	          5
	      0
	       0
	

	SE corner Panorama Dr & Pl
	          5
	      0
	       0
	Well kept lots

	SE corner Panorama Dr & Pl
	        13
	      0
	       0
	

	SE corner Panorama Dr & Pl
	          5
	      0
	       0
	

	Across street from Barber house 
	         10
	      0
	       0
	

	Behind Barber house
	         13
	      0
	       0
	

	Behind Barber house
	           8
	      0
	       0
	

	Total attack (450 trees sampled)
	       138
	    24
	       5.3
	Significantly lower than non-treated sites, Chi-square test, 

P < 0.0001
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