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1. Initial Inventory of Material to be Removed 
 
1.1 The first task to be completed within the treatment areas will be to inventory the       

existing conditions of the treatment areas and assess what invasive species are 
scheduled to be removed from the site.  A professional wetland scientist will mark 
each shrub to be removed with orange surveyors tape.   

 
1.2 Invasive species of concern at 85 Pinehurst Drive: 
 
 1.2.1 Asiatic Bittersweet (Celastrus orbiculatus) 
 
 1.2.2 Glossy Buckthorn (Frangula alnus) 

 
1.3 Information sheets for each species attached. 

 
2. Removal of Invasive Plant Material From Treatment Area 

 
2.1 Use whole plant removal techniques for both species, the entire plant will be 

removed from the ground by hand pulling.  Material will be cut, bagged and 
removed from site or removed for composting and or burning.   

 
2.2 Roots of wood plants are to be removed carefully, and with slow, extraction 

methods, using hand tools.   
 
2.3 Once roots are removed, hand tools are used to remove any broken roots by 

hand by a thorough inspection of the treated area is made to insure the 
maximum removal of broken roots and twig material is advanced.  

 
      3. Stabilization of Treatment Area 
 

3.1 The treatment area is then seeded and hay mulched immediately, if applicable, 
to stabilize the area from erosive forces. 

 
3.2 The treatment areas should be seeded with a drought tolerate, native grass seed 

mix at approximately 4 to 5 times the normal application rate to insure a 
dominant native plant community within the disturbed area.  A shade or sun 
tolerant seed mix should be used where conditions dictate.  A mixture of all three 
(3) seed mixes can also be used in areas where conditions vary. 

 
3.3 Salt hay should be hand cast over the area to establish protection over the newly 

seeded areas and to act as a velocity attenuation system to reduce rilling and 
erosive forces of rain and/or snow and ice melt. 

 
      4. Long Term Monitoring and Aftercare 
 

4.1 Routine surveys of each of the treatment areas will occur on a monthly basis 
during the first six months after initial removal of the invasive species material. 
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4.2 Inspections will be focused on removal of new invasive material principally 

starting from seed sprouts remaining from the plant extraction process. 
 
4.3 Seedlings should be handpicked and placed in plastic bags or use 5 gallon 

plastic buckets to contain the material.  Harvested material should be either 
composted or burned according to local fire department rules and regulations.     

 
4.4 Routine surveys and harvests of invasive species should be made on a monthly 

basis for the first 6 months, post removal and quarterly thereafter until such time 
that the environmental monitor is confident that invasive species are controlled 
and new invasions are limited.     

 
4.5 Annual inspection should then follow for the remainder of the 5 year monitoring 

period following the same harvesting protocol as in the initial inspection process.    
 

 
 



 
 

Pest Management – Invasive Plant Control 
Buckthorns – Rhamnus cathartica & Frangula alnus 
Conservation Practice Job Sheet      NH-595 

 

      
Common Buckthorn (Rhamnus cathartica L.)           Glossy Buckthorn (Frangula alnus Mill.) 
 

Buckthorns 
The buckthorns are native to Eurasia.  They were 
probably introduced to the US before 1800 but did not 
become widespread until the early 1900s.  They are 
now found throughout much of the central and 
northern United States and into Canada.     
 
Common and glossy buckthorns are shrubs or small 
trees that readily invade natural areas, establishing 
dense, even-aged thickets which crowd or shade out 
native plants. The buckthorns reproduce sexually by 
seed and vegetatively through root suckering.  Both 
buckthorns produce fruits that are readily eaten, and 
thus seeds are spread by wildlife.   
 
Buckthorns generally leaf-out earlier and retain their 
leaves longer than many native shrubs.  This trait, 
shared by many invasive shrubs, gives them a 
competitive advantage over native plants but also 
allows landowners to easily locate the invasive shrubs 
and determine their extent on a property. 
 
Description 
Both buckthorns have lenticels (raised corky areas) on 
the bark and the inner bark is yellow. 
 
Common buckthorn has dull green, minutely toothed, 
oblong leaves that are opposite or nearly so on the 
stem.  Leaves have 3-4 pairs of veins which curve 

upward toward the tip.  Branch stems end in small 
thorns that appear between the last pair of buds.  
Fragrant flowers with four greenish-yellow petals 
develop into black fruit (3-4 seeds) that may persist 
well into winter.      
 
Glossy buckthorn has thin, alternate glossy leaves 
which are oblong to elliptical with more than 5 pairs 
of veins and with smooth or wavy margins.  Buds are 
rust-colored and naked.  Five parted, yellowish-green 
flowers ripen from red to black (2-3 seeds).      
 
Similar Natives 
The native shrub Alderleaf Buckthorn (Rhamnus 
alnifolia L’Her) has alternate leaves with 8-9 pairs of 
veins and toothed margins.  The leaf surface is 
puckered (like seer sucker fabric).  The buds are scaly 
(not naked) but lack thorn tips of common buckthorn. 
Chokecherry (Prunus virginiana) is a common native 
shrub of hedgerows which has egg-shaped, alternate 
leaves that are finely and sharply toothed.  Five parted 
white flowers are borne on dense, cylindrical racemes.     
 
Control 
As with all invasive species, buckthorns in natural 
areas are most effectively controlled by recognizing 
their appearance early and removing isolated plants 
before they begin to produce seed. With large 
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infestations, the largest seed-producing plants should 
be removed first. 
 
Manual, mechanical and chemical methods are all 
useful to varying degrees in controlling buckthorns.  
Removing or killing plants will provide increased 
light at the site which may lead to a surge of seedlings 
in the following year.  Prepare to monitor and control 
these outbreaks. 
 
Biological Control 
There are no known biological controls of buckthorn. 
 
Mechanical Control 
Mechanical controls include grubbing or pulling 
seedlings and mature shrubs, and repeated clipping of 
shrubs.  Mechanical management requires a 
commitment to cut or pull plants at least twice a year 
for a period of three to five years.  Cutting alone has 
resulted in limited success and may lead to vigorous 
re-sprouting.  Grubbing or pulling by hand (using a 
Weed Wrench or a similar tool) is appropriate for 
small populations or where herbicides cannot be used.   
 
Because disturbed, open soil can support rapid re-
invasion, managers must monitor their efforts at least 
once per year and repeat control measures as needed.  
Limit soil disturbance whenever possible.  Winter 
clipping should be avoided as it encourages vigorous 
re-sprouting.   
 
Prescribed Burning 
Burning has met with mixed results and does not show 
great promise.  Burns should only be used in fire-
adapted plant communities.  It is generally difficult to 
burn in dense buckthorn stands as the understory is 
typically well-shaded, allowing little fuel build-up.  
 
Chemical Control 
CAUTION: ALWAYS READ THE ENTIRE HERBICIDE 
LABEL. HERBICIDES ARE REGULATED AND MAY 
ONLY BE USED UNDER SPECIFIC CONDITIONS. 
CONTACT YOUR STATE DEPARTMENT OF 
AGRICULTURE FOR USE REQUIREMENTS, 
RESTRICTIONS OR RECOMMENDATIONS.  

 
Chemical control methods are best done during the 
fall when most native plants are dormant yet 
buckthorns are still actively growing. This lessens the 
risk of affecting non-target plants. The buckthorns' 
green leaves will provide easy recognition and allow 
for a thorough treatment at this time.  Winter 
application of chemicals has proven to be successful 

as well, and further lessens the risk of damaging non-
target species. 
 
Glyphosate (brand names Roundup, and for use near 
waterbodies, Rodeo) is a nonselective herbicide which 
kills both grasses and broad-leaved plants while 
triclopyr (brand names Garlon, Pathfinder, and others) 
is a selective herbicide that kills broad-leaved plants 
but does little or no harm to grasses.  
 
Cut Stump Treatments:  For ‘cut stump’ treatments, 
horizontally cut the stem near the ground.  Do not cut 
the stem at ground level.  Leaving some stem will 
allow another cut and application if there is sprouting.  
Apply a 20-25% solution of glyphosate or triclopyr3 
and water to the stump being sure to cover the outer, 
top 20% of the cut stem1, 2.  Herbicide must be applied 
immediately following the cutting.  This treatment is 
best applied late in the growing season when the plant 
is transporting nutrients to its root system (August-
October). 
 
Foliar Treatment:  For foliar treatments a 2% 
solutions of glyphosate and water can be used2. The 
treatment should be applied to the foliage late in the 
growing season.  Do not cut down treated plants for at 
least a full growing season. 
  
Basal Bark Method: This method is effective 
throughout the year as long as snow cover does not 
prevent spraying to the ground level. Apply a mixture 
of 25% triclopyr and 75% horticultural oil to the basal 
parts of the shrub to a height of 12-15 inches from the 
ground3.  This mixture is also applicable to frill 
applications where herbicide is applied into the 
cambial layer of fresh cuts on the tree trunk3.  Be sure 
to treat entire circumference of the stem in a band at 
least 12 inches wide. Thorough wetting is necessary 
for good control; spray until run-off is noticeable at 
the ground line.  Do not apply to bark that’s wet from 
heavy dews and rain. 
 
1 – From TNC ESA – Buckthorns  
2 - Wisconsin DNR Control Manual 
3 – Alien Plant Invaders Fact Sheets  
 
Important Note 
Mention of specific pesticide products in this 
document does not constitute an endorsement.  These 
products are mentioned specifically in control 
literature used to create this document. 
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Disposal 
Small, pulled shrubs should be hung in trees to 
prevent re-rooting.  Larger, pulled shrubs may be 
piled or piled and burned, roots up, to prevent re-
establishment.  Cut stems may be piled or piled and 
burned.  Chip once all fruit has dropped from 
branches.  Leave resulting chips on site as buckthorns 
will spread by seeds. 
 

 

Information and Recommendations compiled 
from: 
 The Nature Conservancy -  Element Stewardship 

Abstract (and references therein) 
 Invasive Plant Atlas of New England (IPANE) 
 Vermont Invasive Exotic  Plant Fact Sheets 
 CT NRCS Invasive Species ID Sheets  
 Wisconsin Manual of Control Recommendations 

for Ecologically Invasive Plants (DNR) 
 Alien Plant Invaders of Natural Areas (NPS) 
 Newcomb’s Wildflower Guide 
 



U.S. Department of the Interior 
U.S. Geological Survey 
 

       Great Lakes Science Center 
       1451 Green Road 
       Ann Arbor, MI 48105 
       (734) 994-3331 
       www.glsc.usgs.gov 
 

GLSC Fact Sheet 2007-2 
 

 

American and Oriental Bittersweet Identification  

I nvasive species are one of the greatest 
threats to native ecosystems.  They 
can crowd out native species and 

change the natural nutrient cycling 
processes that take place in ecosystems. 

One of the best ways to combat invasive 
species is by identifying small infestations 
and removing them. 
 

One invader threatening midwestern 
ecosystems is oriental bittersweet 
(Celastrus orbiculatus).  This woody vine 
was introduced to the eastern United States 
in the mid-1800s.  It has spread from the 
east to the south and west and is now 
moving into midwestern natural areas.  
Oriental bittersweet can be found in a 
variety of habitats, from roadsides to 
interior forests and sand dunes.  It has the 
ability to girdle and overtop adjacent 
vegetation – often to the detriment of native 
species.  To halt the spread of oriental 
bittersweet, significant control measures are 
needed. 
 

However, a native bittersweet species, 
American bittersweet (Celastrus scandens), 
can be mistaken for oriental bittersweet.  
Although American bittersweet is also a 

vine and climbs on nearby vegetation, it 
does not appear to grow as rapidly or as 
large as oriental bittersweet.  In the 
northeastern United States, American 
bittersweet is declining because of habitat 
change and possible hybridization, while in 
the Midwest, it is still common. 
 

Because the two bittersweet species look so 
similar, there can be difficulty knowing 

which plants to target for control.  Using 
fruit and leaf characters, the two species can 
be discriminated from each other.  
However, certain traits are more reliable for 
correct identification than others.  
Classically, the position of the fruit and 
flowers on the stems has been cited as the 
most definitive means of discriminating 
between the species. 
 

Oriental bittersweet has fruit and flowers 
located in the leaf axils along the length of 
the stem.  American bittersweet, however, 
only has fruit and flowers in terminal 
clusters.  There is also a difference in the 
color of the capsules surrounding the 
ripened fruit in the fall.  Oriental bittersweet 
has yellow capsules, while those of 
American bittersweet are orange.  Another 
difference in color is the pollen color of the 
male flowers.  The pollen of oriental 
bittersweet is white while that of American 
bittersweet is yellow. 
 

Some less definitive fruit traits for 
discrimination are size of the fruits and 
number of seeds per fruit.  American 
bittersweet has generally larger fruit than 
oriental bittersweet.  If fruits have a volume 
of greater than 250 mm3, there is a 90% 
probability of a plant being American 
bittersweet, while if the fruit has a volume 
of 115 mm3 or less; it has a 90% chance of 
being oriental bittersweet.  Values in 
between these numbers overlap to some 
extent between the species.  Similarly, if the 
fruit has one or fewer seeds, it is 90% likely 
to be American bittersweet, while five or 
more seeds have a 90% chance of being 
oriental bittersweet.  The greater number of 
seeds of oriental bittersweet gives it a 
reproductive advantage over the native 
species. 
 
The problem with using fruit and flower 
traits for discriminating between the two 
species is that, for fruits, only mature 

female plants have this character available 
for identification.  In terms of flowers, only 
mature male and female plants have these 
present, and only for a brief time of the year 
during the spring. 
 

Vegetative traits apply to plants regardless 
of their sex or maturity.  The most 
definitive vegetative trait is the posture of 
the leaves at leaf out of the first buds in the 
spring.  The leaves of oriental bittersweet 
are conduplicate (two sides of the leaf 
folded against each other) and tightly 
packed in the bud when they emerge in the 
spring.  The leaves of American bittersweet 
are involute (leaf margins rolled in like a 
scroll) and not as tightly packed in the bud. 
 

Other leaf traits are not as reliable as the 
leaf-out posture.  Although the ratio of 
length-to-width (length:width) of the leaves 
is generally greater for American 
bittersweet, this trait is quite variable.  If the 
length:width of the leaf is greater than or 
equal to 2, there is a 90% chance of the 
plant being American bittersweet, while if 
the ratio is less than or equal to 1.4, there is 
a 90% chance of it being oriental 
bittersweet.  The tips of the leaves of 
American bittersweet are also generally 
longer than those of oriental bittersweet.  
Plants with leaf tips of 1.5 cm or greater 
have a 90% chance of being American 
bittersweet, while plants with leaf tips of 
0.3 cm or less have a 90% chance of being 
oriental bittersweet. 
 

By using these traits, plants could be 
marked at the appropriate time of year 
(spring or fall) for control at a later point.  
In this manner the invasive species can be 
targeted without harming the native.  The 
key on the next page summarizes the key 
traits for discrimination of these two species 
in the field. 

Oriental bittersweet 

American bittersweet 



yellow?

orange?YesIs plant in fruit? Are ripe fruit capsules 
yellow?

C. scandens
C. orbiculatus

Are fruit borne in

Do fruits have ≤ one seed?*

≥ five seeds?*

C. scandens

C. orbiculatus

No

Is plant in bloom? Yes Are flowers borne in terminal panicles?

axillary cymes?

C. scandens

C. orbiculatus

Are flowers staminate? Yes

No

Is plant leafing out? Are leavesYes

No

C. scandens

C. orbiculatusIs length:width ≤ 1.4?*

Are mature leaves present? Is length:width ≥ 2.0?*Yes

C. scandens

C. orbiculatusIs leaf tip < 0.3 cm?*

Is leaf tip > 1.5 cm?*
No

If dormant season, only fruit characters applicable

involute? conduplicate?

C. scandens C. orbiculatus

terminal panicles? axillary cymes?

C. scandens C. orbiculatus

Is pollen

white?

C. orbiculatusC. scandens

* Indicates a 90% probability of correct identification based on the data collected for this study.
Colors in text boxes are to be used as a guide only, actual colors seen in the field may differ.

Collaborators: Noel B. Pavlovic, Stacey Leicht Young, Ralph Grundel, and Krystalynn J. Frohnapple 


	Invasive Species Managment Cover
	Invasive Species Managment Body1
	Invasive Species Managment Body3
	Buckthorn
	Asiatic Bittersweet
	Invasive species are one of the greatest threats to native ecosystems.  They can crowd out native species and change the natural nutrient cycling processes that take place in ecosystems.




<<

  /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



