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L ong time in the making, the Forest 
Health 100 course was offered at the 

Hinton Training Centre for the first time 
in June 2009.  

The course was formulated by a team 
composed of Sunil Ranasinghe, Tom 
Hutchison and Mike Undershultz in col-
laboration with Ken Snyder and Dean 
Yakimchuk at the Hinton Training Cen-
tre. A number of senior forest health staff 
served as course instructors. 

FH 100 was designed to cover a multi-
tude of forest health-related subjects. 
These include topics as diverse as depart-
mental business plan and governance; 
provincial and federal rules and regula-
tions governing forest health operations; 
identification, detection, surveying and 
management of forest health damaging 
agents; and the need to incorporate forest 
health knowledge in the provincial forest 
management planning process.  

The course has a classroom and a field 
component. The classroom component 
has six sections: 

1. Introduction 
2. roles and responsibilities of forest 
health personnel, and forest health admin-
istrative jurisdictions 
3. policies, guidelines and directives 
4. forest health damaging agents, their 
signs, symptoms, diagnosis and popula-
tion dynamics 
5. biology and management of forest 
health agents, and  
6. integrating forest health knowledge 
into forest management planning. 
The field component provides a ‘hands 
on’ learning experience about forest-
health-damaging agents.  

Judging by the evaluation of this course 
carried out by the trainees, the course was 
well received with positive feedbacks on 
all aspects.  

The Forest Health Section, in collabora-
tion with the Hinton Training Centre, is 
planning to offer this course annually in 
late spring. The course will be open to 
any forestry worker with an interest in 
forest health. 

Sunil Ranasinghe - Edmonton 

2020thth Anniversary Edition Anniversary Edition  

 

Forest Health 100 course field trip near 
Jasper – 24th June 2009 

 

Photo—Andrea Sharpe 2009 
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D efoliation-causing caterpillars have had it 
pretty good in the northeast part of the prov-

ince over the last couple of years. Areas of conifer 
defoliation had been increasing and vast areas of 
aspen had been denuded of leaves, particularly in 
the Waterways Area.   

Based on survey results from the 
2008 season, the expectation was 
that things would change some-
what this year.  Paraphrasing 
Dickens, it looked like it would 
be “the best of times” or “the 
worst of times” – depending on 
what species of defoliator one 
was referring to.  

Just as we predicted in our last 
newsletter, Spruce Budworm 
(SBW) and Forest Tent Caterpil-
lar (FTC) populations experienced very different 
fates in the Waterways and Lac La Biche Areas in 
2009. 

Preliminary indications (based solely on overview 
flights) are that SBW populations remained strong. 
The area of SBW-caused defoliation decreased 
somewhat, as did the severity of the defoliation. 
However, the current outbreak looks poised to con-
tinue into next year. We will know better what to 
expect in 2010, once we complete our other surveys 
this fall and winter. 

On the other hand, FTC populations crashed com-
pletely this year. Our 2008 egg mass surveys indi-
cated they would be drastically reduced – but to go 
from a million or so hectares of defoliation to virtu-
ally nothing in one year is quite astonishing.  

Some aspen defoliation was 
noted this year in the north-
east; however, ground truthing 
indicated that most of this was 
caused by Large Aspen Tortrix 
or Bruce Spanworm. Just what 
caused this massive collapse is 
unknown. Part of the answer 
may lie with a graduate stu-
dent from the University of 
Alberta, who reports that FTC 
larvae she collected from the 
field last year indicated very 
high rates of various parasitic 

insects. She also speculated that the caterpillars may 
have eaten themselves out of house and home. 
Whatever the cause, the outbreak appears to be over 
for now. 

In summary, it looks like aspen stands in the north-
east will get a reprieve in 2010 (at least from FTC), 
but many conifer stands will probably continue to be 
affected by SBW. Of course, the rest of our surveys 
may indicate something different. Stay tuned for our 
next newsletter. Maybe there will be another reprise 
to the “Tale of Two Caterpillars.”  

“...looks like aspen stands 
in the northeast will get a 
reprieve in 2010 (at least 

from FTC), but many 
conifer stands will 

probably continue to be 
affected by SBW.”   

Spruce budworm and forest tent caterpillar larvae 

A tale of two caterpillars (a Reprise) 
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Bugs du Jour in the Peace/Upper Hay 

I t has been a very interesting summer for vari-
ous forest insect populations in the Peace and 

Upper Hay areas.  

The aspen defoliator populations are at current 
lows as cold spring temperatures in May appar-
ently had significant impacts on their population 
levels. No areas of defoliation were recorded dur-
ing the aerial surveys — the first time this has 
occurred in the past 13 years.  

In the Meander River and Steen River areas, 
however, infestations of the aspen serpentine 
leafminer (Phylocnistis populiella) were observed 
along Highway 35. Many trees have taken on a 
silvery appearance from the mining damage. As 
well, large areas of willow leaf damage have 
been observed and reported in the Rainbow Lake, 
High Level, Fort Vermilion, Keg River and Zama 
areas. Populations of the willow leafminer 
(Micrurapteryx salicifoliella) have exploded and 
are the cause of this damage. 

Also doing well this year are spruce budworm 
populations. Spruce budworm defoliation is re-

turning to many areas that were historically defoli-
ated in western and central Upper Hay Area during 
the previous budworm outbreak that collapsed in 
2003. Areas along the Chinchaga River, Negus 
Creek, East and West Sousa Creeks, Zama, Hay 
River and the Peace River east of Fort Vermilion 
have large areas of severe defoliation this past year. 
Defoliation has nearly doubled from the previous 
year and is now up to around 80,000 hectares. 

Finally, the mountain pine beetle. The Peace Area 
has experienced another large migration of beetles 
this summer. A more definitive picture of this mi-
gration will be known after extensive surveys in Au-
gust and September; meanwhile, it appears the larg-
est populations moved through the central and 
southern parts of the area. Local offices are fielding 
many calls from concerned land owners who have 
mass-attacked pine trees on their properties. It ap-
pears the majority of mature pine in and around the 
Town of Peace River will be killed this year from 
the influx of beetles. 

Mike Maximchuk – Peace River 

Large areas of willow leaf damage have been observed and reported in the Rainbow Lake, High Level, Fort 
Vermilion, Keg River and Zama areas. Populations of the willow leafminer (Micrurapteryx salicifoliella) 
have exploded and are the cause of this damage.  Photo—Mike Maximchuk and Maree Vervort 

 



Page 4 Bugs & Diseases               

I n our April 2007 newsletter, I stated that the pos-
sibility of mountain pine beetle (MPB) infested 

trees being found in the northeast was no longer re-
mote. Unfortunately, it hasn’t taken long for the pos-
sibility to become fact.  

Late last month (July), SRD staff began noticing 
evidence of MPB at various pheromone traps and 
dispersal bait sites along the western edge of the Lac 
La Biche (LLB) Area. The sites were established in 
2007 to aid with early detection of MPB (outside of 
areas with known infestations) after long range dis-
persal events (such as that occurred in 2006).  

Prior to using bait sites, the earliest indication of  
possible MPB presence would be when the crown 
colour of dead pine trees changed the year after they 
were attacked. These sites then needed to be ground 
truthed to see if MPB (and not some other agent) 
was responsible.  

The hope in using baits is that MPB presence (in a 
new area) can be confirmed the same year the bee-
tles fly. SRD’s protocol is to set up one dispersal 
monitoring site per selected township, with three 
baited trees per site. The baits have a limited effec-
tive range and are unlikely to draw beetles more 
than 200 meters away. Therefore, as the old adage 

says, “an absence of evidence is not necessarily evi-
dence of absence.” However, that being said, the 
presence of MPB at any of these sites is “proof posi-
tive” that they have made it at least that far. 

To date, a number of dispersal bait sites along the 
western edge of the LLB Area have been checked – 
with MPB noted at many of them. We will have a 
better idea of the extent of their dispersal this season 
after all of our sites have been checked (by the end 
of September), and subsequent surveys have been 
conducted. Are they here to stay? Only time will 
tell. 

Alberta’s strategy for managing MPB infestations 
continues to focus on limiting the spread of beetle 
infestations along the eastern slopes of the Rockies, 
and to prevent beetles from spreading eastward in 
the boreal forest. To do this, we intend to aggres-
sively control infestations occurring in the leading 
edge of the outbreak. As I noted in April 2007, “this 
beetle invasion poses a very serious threat to pine 
stands throughout northern Alberta, and perhaps 
across Canada.” We will continue our efforts and 
hope for extended cold periods this winter.  

Tom Hutchison - Athabasca 

Mountain Pine Beetle Detected in Northeast 

Boring dust at the base of a MPB attacked tree at a 
CFS pheromone site near the Hamlet of Smith 

Dispersal bait near Spotted Horse Lake 

Photo—Tom Hutchison 2009 
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War declared on Amadou Weeds  

o ne of the priorities for Forest Health’s Invasive Plant Program in 2009 is to establish and coordinate 
cooperative weed management areas. In SRD’s Waterways/Lac La Biche Corporate Areas, this work is 

well underway. The objective is to prevent the spread of noxious weeds (primarily Scentless Chamomile) in 
the vicinity of Amadou Lake, located approximately 90 km northeast of Athabasca.  

This is the second year of weed inventories being targeted in this area, but the first “formal” year where vari-
ous groups have worked together on controlling the unwanted weed infestations. 

The following is a draft of what the entrance sign to this area will look like:  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Entering the 

Amadou Lake 

Cooperative Weed Management  

Control Area 

 
 

The above area has been selected in an effort to control noxious weeds along 
various roads and trails, and throughout cutblocks.  It is a cooperative effort 
involving Alberta Sustainable Resource Development, Husky Energy, Vander-
well Contractors, Spruceland Forest Products, Alberta Pacific (ALPAC), Cana-

dian Natural Resources Limited (CNRL), and the MD of Opportunity. 
 

If you are an off-highway vehicle user of this area, please respect these efforts 
by refraining from travel through marked areas or any other areas that have 

weed infestations.  Your cooperation is appreciated! 

 
If you either wish to know more about the Amadou Lake Cooperative Weed 

Management Program or require further information regarding noxious 
weeds, contact Marty Robillard - Forest Health Section - Alberta Sustainable 

Resource Development at (780) 675 8223. 
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The purple dots on the map indicate priority sites (chosen using last year’s inventory data). Factors such as 
access, weed species, extent and level of infestation, proximity to water and random camping usage were 
used in determining these particular sites. Clean ups on these locations were assigned to the various disposi-
tion holders involved. The goal is to visit and take control measures on all of these sites in 2009. 

Common survey sheets have been developed to standardize data collection. The group members have 
agreed to share inventory and control information amongst each other. One member has even pulled an old 
road access at the request of another so as not to spread weeds any further – an excellent example of coop-
eration. 

The benefits of the cooperative are apparent. To date, different members have participated in this coopera-
tive at different levels I believe that over time, participation in this and other similar programs will increase.   
The current economic downturn may have an effect on the amount of resources some of the members are 
willing to commit to this common cause at this time. 

As in any other war effort, time will tell how effective we actually are and how easily the enemy will fall. 
The war we have launched is a big one, a difficult one, and likely a very long one – as most wars are. To 
quote Winston Churchill’s famous 1940 speech on a different war: “we shall fight in the fields, and we 
shall fight in the hills, (and) we shall never surrender.” Amadou weeds, you better watch out!  

Yes, we will persevere, and yes, we will succeed.   Marty Robillard - Athabasca 

Western spruce budworm (Choristoneura occiden-
talis) is well known to cause large outbreaks in 
British Columbia and in our American neighbors 
to the south.  In Alberta, its feeding damage was 
first spotted in the Porcupine Hills in 2005. Will it 
behave in the same manner here at the fringe of its 
range as it does in its core range? What risk does it 
pose to forest values in Alberta? These are the 
questions SRD’s Forest Health Officers (FHOs) 
are trying to tackle.   

In 2007, local Forest Health staff first mapped 
spruce budworm damage in the Porcupine Hills 
during aerial surveys. Ground checks revealed that 
western spruce budworm was the cause of the 
damage. SRD has been annually monitoring the 
extent of the infestation from the air annually and 
has established a pheromone monitoring program 
to identify the species and study its damage capac-
ity. The defoliation was severe in large parts of the 
Porcupine Hills Forest Reserve in 2007, and it de-
clined to a moderate level in 2008. Today, defolia-
tion in this area is evident on most Douglas fir 
trees and on some white spruce. Top kill is wide-
spread and there is some mortality of mature trees.  

Despite the decline of defoliation severity in the 
Porcupine Hills, the outbreak has been spreading. 
In 2008 patches of moderate defoliation by west-
ern spruce budworm were detected west of high-  

way 22, in Coleman and near Beaver Mines, south of 
the Crowsnest Pass. Recent aerial surveys revealed 
that most of the defoliation was moderate. The 
patches of defoliation west of highway 22 have ex-
panded into the Whaleback area and in some pockets 
the defoliation was severe.  

As part of the risk assessment on this invasive spe-
cies, SRD is collaborating with Dr. Felix Sperling’s 
lab at the University of Alberta to study these insects 
in greater detail. Bryan Brunet, one of Dr. Sperling’s  
graduate students, spent this summer collecting lar-
vae and moths at regular intervals to aid SRD in un-
derstanding the phenology of the budworms feeding 
on Douglas fir and white spruce trees. Lisa Lumley, 
a PhD student from Dr. Sperling’s lab has identified 
that the species assemblage in south-western Alberta 
includes the eastern spruce budworm (C. fumifer-
ana), the western spruce budworm (C. occidentalis) 
and the two-year life cycle budworm (C. biennis). 
Bryan Brunet will use the samples from this summer 
to extend Lisa Lumley’s ground-breaking work and 
study the gene flow between the eastern and western 
species where their ranges overlap in Alberta. SRD 
will continue to monitor the current infestations and 
conduct further investigations into the interaction of 
invading species with the local insects in Alberta’s 
forests.  

Anina Hundsdoerfer - Edmonton 

A new defoliator in Alberta’s forest: Western Spruce Budworm 
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Q: What kind of background are you coming 
from? 

A: I was born and raised in the small town of 
Pasadena, Newfoundland. I come from a rela-
tively large family. We grew up as a traditional 
family that loved outdoor activities. 

I am an outdoor enthusiast. I love mountain bik-
ing, running, cross-country and downhill skiing. I 
also practice yoga! 

Q: What is the lifecycle of the Obscure Sawyer 
Beetle? 

A: (heavy gasp, oh gosh…) 

I guess they lay eggs, larvae, pupae, adults, mate. 

Q: What drew you to Forest Health? 

A: Growing up in Pasadena, Newfoundland I 
watched several aerial spray programs – particu-
larly on eastern hemlock looper. In high school, I 
started hanging out with various entomologists, 
which is weird because I am not a big fan of ear-
wigs and cockroaches, but I always did like for-
est health. 

Q: What is your favourite bug? 

A: I like so many, but my favourite is the lady-
bird beetle, especially the metallic blue one from 
New Zealand. 

Q: What is your most memorable forestry related 
event? 

In the summer of 2005, I worked on the black-
headed budworm management project in Cape 
Breton, Nova Scotia. It was a substantial aerial 
spray operation which lasted all summer long – 
we practically lived out of our suitcases for four 
months. My crew of summer students and I got 
along very well. We became known around the 
community, got to know the locals, and even at-
tended the fire hall dances; it was great. 
 

Q: Any advice for a budding entomologist? 

A: There will always be insect problems, for-
ever. That is what my dad told me. 

Q: What has been your impression of the Forest 
Health team in your first two months? 

A: It’s a well organized shop with a young, en-
ergetic, and knowledgeable team.  

(Interviewers note – the answers may have been 
skewed because we bought the tea). 

Q: Where do you want to take the Invasive Spe-
cies Program? 

A: I want to see what all interested parties are 
doing and try connecting the various groups 
together. I want to see what is out there and to 
prepare for the impacts of climate change be-
cause there will likely be more insects surviv-
ing in the North. I will work closely with Mike 
(Undershultz). 

Q: What challenges do you anticipate? 

A: For me, personally, it will be public speak-
ing and handling media. You are all such great 
speakers, especially Mike (Undershultz) – is he 
always that calm and cool? 

Q: How is your poetry? 

A: I have not written a poem since high school, 
maybe I could get my brother to write one.  

Daniel Lux and Sunil 
Ranasinghe -  

Edmonton 
 

Interview with the newest member of the Forest Health Team 

Interview with Andrea Sharpe, our newest Forest Health Team Member and Leader of the Invasive Spe-
cies Program. This interview was conducted by Sunil Ranasinghe and Dan Lux at Zuppa Café in Ed-
monton, Alberta on July 30th, 2009. 

 
Checking Lindgren fun-
nel traps for the inva-
sive alien woodboring 
monitoring program 
(Bonnyville, AB)  

Aug. 2009 
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Forest Health Officers: 
Brad Jones 

Calgary 
403.355.4854 

Brad.Jones@gov.ab.ca 

Brooks Horne 
Hinton 

780.865.6969 
Brooks.Horne@gov.ab.ca 

Dale Thomas 
Slave Lake 

780.849.7409 
Dale.Thomas@gov.ab.ca 

Devin Letourneau 
Grande Prairie 
780.538.5609 

Devin.Letourneau@gov.ab.ca 

Kristofer Heemeryck 
Rocky Mountain House 

780.845.8360 
Kristofer.Heemeryck@gov.ab.ca 

Mike Maximchuk 
Peace River 

780.624.6456 
Maximchuk@gov.ab.ca 

Seena Handel 
Whitecourt 

780.778.7267 
Seena.Handel@gov.ab.ca 

Tom Hutchison 
Athabasca 

780.675.8234 
Tom.Hutchison@gov.ab.ca 
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Bugs & Diseases informs 
forestry-related personnel about 

current forest health issues.  
Articles are welcome.    

© 2009 Alberta Sustainable 
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Sometimes I wonder, just what I know for sure. 

Things I thought were always true, 

I find out never were. 

 

My karma’s hit my dogma, and now all that remains, 

Of my beliefs and my experience, 

Are little “road kill” stains. 

 

Things I thought impossible, happen more and more. 

Now I’m left to wonder, 

What else could be in store. 

 

The world’s gone topsy-turvy, helter skelter, and pell-mell. 

I’ve even started doubting, 

What I see and touch and smell. 

 

Tom Hutchison — Athabasca 

 

Reflections on Reflections on Reflections on 
Mountain Pine Beetle Mountain Pine Beetle Mountain Pine Beetle 

SpreadSpreadSpread   

Photo—Dale Thomas 


	Forest Health 100 makes its debut
	August 2009
	Vol.  20 No.  2
	Bugs & Diseases                                                               
	Issue highlights:
	20th Anniversary Edition
	Page #
	Bugs & Diseases                                                               
	Spruce budworm and forest tent caterpillar larvae
	Page #
	Vol.  20 No.  2
	Bugs du Jour in the Peace/Upper Hay
	Page #
	Bugs & Diseases                                                               
	Page #
	Vol.  20 No.  2
	Page #
	Bugs & Diseases                                                               
	Page #
	Vol.  20 No.  2
	Interview with the newest member of the Forest Health Team
	Bugs & Diseases                                                               
	Reflections on Mountain Pine Beetle Spread


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


