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Focus on spotted lanternfly
The spotted lanternfly (SLF), Lycorma delicatula (White) (Hemiptera: Fulgoridae), is a

univoltine generalist pest of tree of heaven (TOH) (Ailanthus altissima (Mill.) Swingle

[Sapindales: Simaroubaceae]) from China (1). As an invasive species, it was found in South

Korea in 2004 (2, 3) and most recently Berks County, Pennsylvania in 2014 (4). The current

distribution of this pest in the United States includes 14 states from Massachusetts to

Indiana and New York to North Carolina (5). In addition to TOH, it also feeds on

grapevines and >100 other plant and tree species (6). Large amounts of honeydew excreted

during the feeding process promote sooty mold on trunk and leaf surfaces of host trees and

understory plants, hindering photosynthesis and contaminating agricultural and forest

crops (7). Significant damage in vineyards has been recorded in South Korea (8) and the

United States (9). It is a serious threat to the collective multibillion-dollar grape, fruit,

nursery, landscape, and hardwood industries in North America and around the world

(10, 11).

Managing SLF populations in the field is difficult since TOH is one of the most

widespread invasive alien plant species in the United States (12), where more than 400,000

hectares of grapes are cultivated each year (13). Despite concerted efforts on the study of its

genetics, host range, behavior, seasonal dynamics, life cycle, dispersal potential, natural

enemies, and chemical control by researchers in recent years (14), questions on effective

rearing methodology, host-plant interaction, damage, detection, population ecology,

behavior, communication, mortality factors, and biological control still remain. The lack

of rapid and accurate survey tools creates problems for quality decision-making. Host-

switching during the season further complicates population monitoring as different life

stages can survive on multiple hosts. Long-distance migration may render localized

eradication and control attempts ineffective. Limitations in available management

options make infestation containment and population control over large areas almost

impossible. However, field populations continue to expand as the result of natural dispersal

and human-aided spread. Factors affecting population trends require better understanding.

Cutting edge research and paradigm shifting approaches are urgently needed to prevent

new infestations from establishing and to mitigate economic loss in currently

infested areas.
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This Research Topic addresses current knowledge gaps in

biology, ecology, and management of SLF through the collection

of 20 outstanding articles generated by various research groups in

the forefront of the struggle from the United States and China.

To meet the challenge of establishing and maintaining a

productive colony for biological control programs and other

studies, Nixon et al. successfully developed a rearing method for

SLF from newly hatched nymphs to adults based on potted TOH

trees in the laboratory. Reliable oviposition was also achieved for

females feeding on saturated TOH logs under reduced daylength.

SLF life history traits on different hosts were also studied.

Laveaga et al. reported faster development and better survival for

nymphs fed on a mixed diet of Concord grape (Vitis labrusca L.

[Vitales: Vitaceae]) and TOH, as compared with TOH or Concord

grape alone, which resulted in significantly heavier adults and more

egg masses produced by females. Kreitman et al. observed higher

survivorship and shorter development time for nymphs reared on

TOH or Concord grape compared with weeping willow (Salix

babylonica L. [Malpighiales: Salicaceae]), Oriental bittersweet

(Celastrus orbiculata Thunb. [Celastrales: Celastraceae]), and

multiflora rose (Rosa multiflora Thunb. [Rosales: Rosaceae]). No

nymphs reached adulthood when fed on red maple (Acer rubrum L.

[Sapindales: Sapindaceae]) whereas those reared on basil (Ocimum

basilicum L. [Lamiales: Lamiaceae]) failed to complete the second

instar. On the other hand, survival and development of both

nymphs and adults on specialty crops and other secondary hosts

were investigated by Elsensohn et al. Results showed that young

(first to second instar) nymphs survived better on Cascade hop

(Humulus lupulus L. ([Rosales: Cannabaceae]) and adults persisted

the best on kiwifruit (Actinidia sp. [Ericales: Actinidiaceae]) and

muscadine grape (Vitis rotundifolia Michx. [Vitales: Vitaceae]).

Furthermore, muscadine grape alone could support spotted

lanternfly through adulthood, but black walnut (Juglans nigra L.

[Fagales: Juglandaceae]) needed to pair with TOH for improved

survival and development.

Despite the apparent polyphagy for most of its life history, SLF

does aggregate as adults towards TOH for defense sequestration,

maturation feeding, and mating (15–17). Cooperband and Murman

captured this behavior in the field when they found males were

generally attracted to males while females to females in their cage

studies, resulting in male-biased, sex-balanced, and female-biased

adult populations on TOH trees in the early, mid-, and late stages,

respectively. Further investigation by Faal et al. through

olfactometer trials in the laboratory revealed that honeydew

volatiles such as 2-heptanone, 2-octanone, and 2-nonanone were

likely responsible for this kind of behavior. Along with plant

volatiles discovered before (18), they could potentially be used as

lures for the development of adult traps down the road.

SLF egg masses are found on the surfaces of a wide range of

substrates from trees to plants and nonliving materials (1, 16, 17).

However, oviposition is not completely random but rather selected

by habitats and substrates as demonstrated by Liu. Egg mass size

ranged from 0-105 eggs/mass with larger egg masses found in newly

infested sites with expanding populations. Egg masses laid on

American beech (Fagus grandifolia Ehrh. [Fagales: Fagaceae]),

black birch (Betula lenta L. [Fagales: Betulaceae]), black cherry
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(Prunus serotina Ehrh. [Rosales: Rosaceae]), black locust (Robinia

pseudoacacia L. [Fabales: Fabaceae]), hackberry (Celtis occidentalis

L. [Rosales: Cannabaceae]), Norway maple (Acer platanoides L.

[Sapindales: Sapindaceae]), pawpaw (Asimina triloba (L.) Dunal

[Magnoliales: Annonaceae]), red maple, and sweet cherry (Prunus

avium L. [Rosales: Rosaceae]) generally hatched better than those

on other substrates.

Three studies focused on the impact of SLF feeding on its hosts.

Dechaine et al. reported diminished annual diameter growth on

infested TOH trees based on dendrochronological evidence after

data were standardized by climate variables and tree size and age.

However, no such impact was observed on infested black walnut

and tuliptree (Liriodendron tulipifera L. [Magnoliales:

Magnoliaceae]). Chemical treatment of SLF with dinotefuran

through basal bark application did not help TOH growth

compared with untreated controls. Islam et al. discovered

genome-wide transcriptional response on grapes after heavy SLF

feeding, with extensive changes in gene expression in pathways

associated with biosynthesis of lignin and other structural

components of cell-wall matrix and antioxidant/detoxification.

Lavely et al. recorded negative impact of short-term feeding by

late-stage nymphs and adults on the carbon assimilation for red

maple and silver maple (Acer saccharinum L. [Sapindales:

Sapindaceae]) in a common garden study, with no significant

negative impact from SLF feeding on black walnut.

Without effective prevention and management measures, SLF

has the potential to establish in most New England, mid-Atlantic,

Midwest, and Pacific Coast states in the United States in addition to

other suitable areas around the world (19, 20). Keena et al. predicted

even wider potential climate range for SLF in North America based

on upper (Tmax) and lower (Tmin) developmental thresholds in

areas previously considered too cold to be at risk, while southward

expansion into warmer regions may be limited by thermal

conditions as forecasted by those models.

Accurate population estimation is difficult for SLF because of

the high mobility of nymphs and adults and diverse habitats of egg

masses. Lewis et al. developed an effective and low-cost lamp shade

trap for egg masses after tens of designs and hundreds of field

deployments in five years. This design could revolutionize SLF

population monitoring and egg mass collection in the field with an

average of 25 (up to 111) egg masses recovered from each trap.

Guidelines for trap construction and its field installation were also

included as supplementary materials for this publication. On the

other hand, Belouard and Behm introduced a new way to identify

adults by wing spot patterns using computer-aided photo-

identification technology. After validation by larger datasets, it

could have broad applications in population survey and dispersal

studies for SLF adults without laborious work on marking,

releasing, and recapturing of the insects.

Many chemical insecticides (e.g., chlorpyrifos, thiamethoxam,

bifenthrin) are effective against SLF eggs, nymphs, and adults through

topical application (21, 22). In places when cover spray is not desired,

systemic insecticides can be used as the alternatives. Keyzer et al.

demonstrated that dinotefuran could persist on TOH bark surface for

at least 100 days when applied through basal trunk spray, providing

effective management for SLF adult populations in the field.
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Major mortality factors for SLF in the field include predators,

parasitoids, and pathogens (23–28). Multiple strains of Beauveria

bassiana Bals. -Criv) Vuill. (Hypocreales: Cordyciptaceae) were

isolated by Clifton et al. from field infected SLF in Pennsylvania,

with two of the most prevalent strains showing superior

pathogenicity against nymphs and adults than a standard

commercial strain in laboratory bioassays.

Anastatus orientalis Yang & Choi (Hymenoptera: Eupelmidae)

is a solitary egg parasitoid of spotted lanternfly in its native range

(25–27). Its potential as a biological control agent for SLF in North

America is being considered. By analyzing mitochondrial DNA,Wu

et al. were able to recover six haplotypes of A. orientalis based on

specimens collected from China and South Korea, with haplotypes

B, C, and D widely distributed while haplotypes A, E, and F found

only in certain locations. Bao et al. investigated the impact of

photoperiod experience and found increased fecundity and

female-based sex ratio, but decreased longevity in the next two

generations when parents were placed under long daylength. The

broad host range of haplotype C was confirmed after choice and no-

choice testing against 36 eastern species in 18 families by Broadley

et al. and 34 southwestern species in 12 families by Gómez-Marco

et al, with nontarget species in the families of Coreidae, Erebidae,

Fulgoridae, Lasiocampdae, Pentatomidae, Saturnidae, and

Sphingidae readily attacked. For laboratory rearing purpose,

Gómez-Marco and Hoddle found that exposing SLF eggs to -40 °

C for more than 1 h effectively killed SLF eggs, however, A.

orientalis females could still utilize them to produce progenies

successfully. The potential of this egg parasitoid as an SLF

biocontrol agent would rest on other haplotypes if they are found

to have narrower host ranges.

Successful management of SLF in North America depends on

the integration of new information from sound scientific research

for early detection and rapid response activities. New findings in

laboratory rearing, life history characteristics, adult behavior, host

damage, potential climate range, novel survey and detection tools,

pathogens and parasitoids, and chemical control in this Research

Topic could help decision makers to refine their management

strategies. At the same time, research community could also

benefit from each study in its pursuit of better outcomes in

various areas. The potential damage by SLF to other specialty

crops and hardwood trees is not expected to approach the level

on grapes. SLF management on grapes should focus on chemical

control of SLF adults feeding on vines after emergence and those

aggregating on TOH trees in the surrounding areas before mating,
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with microbial control of high density nymphal and adult

populations and biological control being parts of the solution.

Conversely, homeowners and residents in urban and suburban

areas could also take advantage of the new information provided

by the studies to mitigate the impact of this significant nuisance and

improve their quality of life.
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12. Sladonja B, Susěk M, Guillermic J. Review on invasive tree of heaven (Ailanthus
altissima (Mill.) Swingle) conflicting values: Assessment of its ecosystem services and
potential biological threat. Environ Manage (2015) 56:1009–34. doi: 10.1007/s00267-
015-0546-5

13. International Organization of Vine and Wine. State of the world vitivinicultural
sector in 2020 . Available at: https://www.oiv.int/public/medias/7909/oiv-state-of-the-
world-vitivinicultural-sector-in-2020.pdf.

14. United States Department of Agriculture. Stop SLF (2023). Available at: https://
www.stopslf.org/.

15. Song S, Kim S, Kwon SW, Lee S-I, Jablonski PG. Defense sequestration
associated with narrowing of diet and ontogenetic change to aposematic colours in
the spotted lanternfly. Sci Rep (2018) 8:16831. doi: 10.1038/s41598-018-34946-y

16. Liu H. Oviposition substrate selection, egg mass characteristics, host preference,
and life history of the spotted lanternfly (Hemiptera: Fulgoridae) in North America.
Environ Entomol (2019) 48:1452–68. doi: 10.1093/ee/nvz123

17. Liu H. Seasonal development, cumulative growing degree-days, and population
density of spotted lanternfly (Hemiptera: Fulgoridae) on selected hosts and substrates.
Environ Entomol (2020) 49(5):1171–84. doi: 10.1093/ee/nvaa074
Frontiers in Insect Science 04
18. Cooperband MF, Wickham J, Cleary K, Spichiger S-E, Zhang L, Baker J, et al.
Discovery of three kairomones in relation to trap and lure development for spotted
lanternfly (Hemiptera: Fulgoridae). J Econ Entomol (2019) 112:671–82. doi: 10.1093/
jee/toy412

19. Jones C, Skrip MM, Seliger BJ, Jones S, Wakie T, Takeuchi Y, et al. Spotted
lanternfly predicted to establish in California by 2033 without preventative
management. Commun Biol (2022) 5(1):558. doi: 10.1038/s42003-022-03447-0

20. Wakie TT, Neven LG, Yee WL, Lu ZZ. The establishment risk of Lycorma
delicatula (Hemiptera: Fulgoridae) in the United States and globally. J Econ Entomol
(2020) 113(1):306–14. doi: 10.1093/jee/toz259

21. Shin Y-H, Moon S-R, Yoon C, Ahn K-S, Kim G-H. Insecticidal activity of 26
insecticides against eggs and nymphs of Lycorma delicatula (Hemiptera: Fulgoridae).
Korean J Pestic Sci (2010) 14(2):157–63.

22. Leach H, Biddinger D, Krawczyk G, Smyer SE, Urban JM. Evaluation of
insecticides for control of the spotted lanternfly, Lycorma delicatula, (Hemiptera:
Fulgoridae), a new pest of fruit in the Northeastern US. Crop Prot (2019) 124:104833.
doi: 10.1016/j.cropro.2019.05.027

23. Barringer LE, Smyers SE. Predation of the spotted lanternfly, Lycorma delicatula
(White) (Hemiptera: Fulgoridae) by two native Hemiptera. Entomol News (2016)
126:70–2. doi: 10.3157/021.126.0109

24. Liu H, Mottern J. An old remedy for a new problem? Identification of Ooencyrtus
kuvanae (Hymenoptera: Encyrtidae), an egg parasitoid of Lycorma delicatula (Hemiptera:
Fulgoridae) in North America. J Insect Sci (2017) 17(1):18. doi: 10.1093/jisesa/iew114

25. Kim IK, Koh S-H, Lee JS, Choi WI, Shin SC. Discovery of an egg parasitoid of
Lycorma delicatula (Hemiptera: Fulgoridae) an invasive species in South Korea. J Asia
Pac Entomol (2015) 14:213–15. doi: 10.1016/j.aspen.2011.01.004

26. Yang Z, Choi WI, Cao L, Wang X, Hou Z. A new species of Anastatus
(Hymenoptera: Eulpelmidae) from China, parasitizing eggs of Lycorma delicatula
(Homoptera: Fulgoridae). Zool Syst (2015) 40:290–302. doi: 10.11865/zs.20150305

27. Xin B, Zhang Y, Wang X, Cao L, Hoelmer KA, Broadley HJ, et al. Exploratory
survey of spotted lanternfly (Hemiptera: Fulgoridae) and its natural enemies in China.
Environ Entomol (2021) 50:36–45. doi: 10.1093/ee/nvaa137

28. Clifton EH, Castrillo LA, Gryganskyi A, Hajek AE. A pair of native fungal
pathogens drives decline of a new invasive herbivore. PNAS (2019) 116(19):9178–80.
doi: 10.1073/pnas.1903579116
frontiersin.org

https://doi.org/10.1093/jipm/pmv021
https://doi.org/10.1093/jipm/pmv021
https://doi.org/10.5656/KSAE.2009.48.1.053
https://doi.org/10.1038/s41598-020-77461-9
https://www.rural.pa.gov/getfile.cfm?file=Resources/PDFs/research-report/Exec-Summary-Spotted-Lanternfly-2019.pdf&view=true
https://www.rural.pa.gov/getfile.cfm?file=Resources/PDFs/research-report/Exec-Summary-Spotted-Lanternfly-2019.pdf&view=true
https://www.aphis.usda.gov/plant_health/ea/downloads/2018/mid-atlantic-region-slf-ea.pdf
https://www.aphis.usda.gov/plant_health/ea/downloads/2018/mid-atlantic-region-slf-ea.pdf
https://doi.org/10.1007/s00267-015-0546-5
https://doi.org/10.1007/s00267-015-0546-5
https://www.oiv.int/public/medias/7909/oiv-state-of-the-world-vitivinicultural-sector-in-2020.pdf
https://www.oiv.int/public/medias/7909/oiv-state-of-the-world-vitivinicultural-sector-in-2020.pdf
https://www.stopslf.org/
https://www.stopslf.org/
https://doi.org/10.1038/s41598-018-34946-y
https://doi.org/10.1093/ee/nvz123
https://doi.org/10.1093/ee/nvaa074
https://doi.org/10.1093/jee/toy412
https://doi.org/10.1093/jee/toy412
https://doi.org/10.1038/s42003-022-03447-0
https://doi.org/10.1093/jee/toz259
https://doi.org/10.1016/j.cropro.2019.05.027
https://doi.org/10.3157/021.126.0109
https://doi.org/10.1093/jisesa/iew114
https://doi.org/10.1016/j.aspen.2011.01.004
https://doi.org/10.11865/zs.20150305
https://doi.org/10.1093/ee/nvaa137
https://doi.org/10.1073/pnas.1903579116
https://doi.org/10.3389/finsc.2023.1292590
https://www.frontiersin.org/journals/insect-science
https://www.frontiersin.org

	Editorial: Focus on spotted lanternfly
	Author contributions
	Acknowledgments
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /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 /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages false
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 1
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /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 false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /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 false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /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 <<
    /ENU (T&F settings for black and white printer PDFs 20081208)
  >>
  /ExportLayers /ExportVisibleLayers
  /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
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([High Resolution])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks true
      /IncludeHyperlinks true
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


