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Plant Indicator Species Of Coastal Forested Slopes

The following tables illustrate the great diversity of
plants and plant community associations that can

be found growing on Puget Sound shorelines. There
are other plants that you may be familiar with which
are not listed.

The influences of Puget Sound’s intricate waterways,
the surrounding mountains, and long term human
impacts have contributed to a wide variability in
plant occurrence and range. Some species are
found only in specific locales while others are seen
throughout the region.

Representative trees, shrubs, and herbaceous
species have been included to furnish readers with
information relating to the assessment of relative
slope stability and other characteristics of the
vegetation found on a given shoreline area. Caution
should be exercised in the use of the tables; natural
processes and vegetational development is more
complex than can be represented here.

For those more comfortable with common names;
an index of common names is provided.

This list is not to be used in determining appropriate species for use in revegetation and restoration of
slopes on Puget Sound. Neither should it be considered an exhaustive list of species occurring on coastal
slopes in this region. Nature is more variable and complicated than can be competely represented in a
chart. This table is necessarily a simplification. The attributes described in this table are accurate only for
forested coastal bluffs on Puget Sound. In using this information all of the species present on a slope should
be considered. Large old trees can be considered an indicator of stability. Small, young trees are often an
indicator of recent disturbance or instability. For purposes of this list, marine riparian areas are considered by
their nature to be disturbed. A wet hydrologic regime often indicates unstable conditions on slopes. For this
reason, wetland species are considered a warning sign of potential slope instability. Species marked as both
deciduous and evergreen may show vegetative growth during mild coastal winters.
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Plant Indicator Species Of Coastal Forested Slopes

Botanical Common Non- Life Form Succes- Hydro- Toler- Erosion Relative
Name Name Native sional logic ance Control Slope
Invasive Stage Regime Value Stability
Plant
Usually in- | A...... Annual E....... Early W.... Wet SS..... Salt & D .... Detrimental | U...... Unstable
dicative of | P....... Perennial T.....Transi- | M.... Moist Spray V...... Variable V...... Variable
disturbed H...... Herba- tional D....Dry S....... Shade EC...Surface Ero- | D ..... Disturbed
and/or un- ceous L....... Late NI.... No Infor- sion Control | S....... Stable
See C N Ind stable condi- | W.... Woody mation SS..... Slope Stabi-
eef ogmonR fame ndex tions. D ..... Deciduous lization
or \-ross Reference E..... Evergreen
O..... Overstory
Canopy
U...... Understo-
ry Canopy
Lowest Strata: Groundcovers, Subshrubs, And Vines
Arctostaphylos Kinnikinnik PW,E T D EC D
uva-ursi
Blechnum spicant Deer Fern PH,DE T L W,M S EC S
Carex spp.(1) Sedge PH,DE TL W,M,D (1) | S EC (VA%
Cirsium arvense Canada Thistle \ P H,D E M,D D uU,D
Cornus Bunchberry PH,D TL M,D S EC S
unalaschkensis
Digitalis purpurea | Foxglove \ PH,D E D D U,D
Epilobium Fireweed PH,D ET D DV U,D
angustifolium
Equisetum spp.(2) Horsetail PH,DE ET WM,D (@2) |S EC,D,\V U,D
Fragaria spp.(3) Strawberry PH,D TL M,D SS, S EC S
Hedera helix English Ivy \ PW,E T, L M,D S§, S D uU,D
Heracleum Giant N PH,D E M,D S D U,D
mantegazzianum Hogweed
Juncus spp. Rush PH,D E,T,L W,M S EC (YA
Linnaea borealis Twin Flower PH,D,E E,T,L M,D S EC DS
Lysichiton Skunk Cabbage PH,D L W S \
americanum
Mahonia nervosa Low Oregon PW,E TL M,D SS, S EC S
Grape
Maianthemum False Lily of PH,D TL W, M, D SS, S EC \%
dilatatum the Valley
Mimulus guttatus Monkey PH,D ET W,M \
Flower
Polygonum Japanese N PH,D ET W,M,D S D uU,D
cuspidatum Knotweed
Polystitchum Swordfern PH,DE TL M,D SS, S EC D,S
munitum
Potentilla pacifica Silverweed PH,D ET W, M SS U
Pteridium aquilinum | Bracken Fern PH,D,E ET M,D DV U, DV
Rubus ursinus Trailing PW,D, E ET D S§, S EC DV
Blackberry
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Plant Indicator Species Of Coastal Forested Slopes

Botanical Common Non- Life Form Succes- Hydro- Toler- Erosion Relative
Name Name Native sional logic ance Control Slope
Invasive Stage Regime Value Stability
Plant
Usually in- | A.....Annual E.......Early W...Wet SS.....Salt & D.....Detrimental | U.....Unstable
dicative of | P.......Perennial T.... Transi- | M......Moist Spray V..... Variable V..... Variable
disturbed H.....Herba- tional D.....Dry S......Shade EC....Surface Ero- | D...... Disturbed
and/or un- ceous L...... Late NI ....No Infor- sion Control | S....... Stable
See C N Ind stable condi- | W ... Woody mation SS..... Slope Stabi-
e -ommon Name index tions. D......Deciduous lization
for Cross Reference
E... Evergreen
O.....Overstory
Canopy
U.....Understo-
ry Canopy
Lowest Strata: Groundcovers, Subshrubs, And Vines (continued)
Tiarella trifoliata Foam Flower PH,D TL M S EC uv
Tellima grandiflora Fringecup PH,D T, L D S EC D,S
Tolmiea menziesii Piggyback Plant PH,D TL M,D S EC D,S
Urtica dioica Stinging Nettle P H,D ET M,D S EC,V DV
Middle Strata: Shrubs and Small Trees
Acer circinatum Vine Maple PW,D,U ET L M,D S EC,SS D,S
Acer glabrum(4) Douglas Maple PW,D, O TL D SS SS DS
Amelanchier Serviceberry PW,D ETL D SS, S EC, SS S
alnifolia
Arctostaphylos Hairy PW,E TL D SS EC,SS S
columbiana Manzanita
Buddleia davidii Butterfly Bush \ PW,D ET D D UD
Ceanothus Red-stem PW,D ET D NI (SS) EC,SS D,S
sanguineus(5) Ceanothus
Ceanothus Snowbrush PW,E ET D NI (SS) EC, SS D,S
velutinus(5)
Cornus stolonifera Redtwig PW,D ET W,M,D NI (SS) EC,SS DV
Dogwood
Corylus cornuta Beaked Hazel PW, D ETL M,D S, SS EC,SS D,S
Crataegus douglasii | Black PW,D TL W,M,D S EC,SS D,S
Hawthorn
Cytisus scoparius Scot’s Broom \ PW,D ET D SS D uU,D
Gaultheria shallon Salal PW,E TL D SS, S EC S,V
Holodiscus discolor | Oceanspray PW, D ETL D SS, S EC,SS S,V
llex aquifolium English Holly v PW,E ETL M,D SS, S D D
Lonicera hispidula Purple PW,D TL D SS EC S
Honeysuckle
Lonicera involucrata | Twinberry PW,D TL W,M,D SS, S EC,SS
Mahonia aquifolium | Tall Oregon PW,E ETL D SS EC,SS
Grape
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Botanical
Name

Oemleria
cerasiformis

Philadelphus lewisii

Physocarpus
capitatus

Rhododendron
macrophyllum

Ribes lacustre
Ribes sanguineum
Rosa eglanteria

Rosa gymnocarpa
Rosa nutkana
Rosa pisocarpa

Rubus discolor (=R.
ameniaca);

R. laciniatus

Rubus parviflorus
Rubus spectabilis
Sambucus racemosa

Shepardia
canadensis

Symphoricarpos
albus

Ulex europaeus

Vaccineum ovatum

Vaccineum
parvifolium

Common
Name

See Common Name Index
for Cross Reference

Indian Plum

Mock-orange

Pacific
Ninebark

Bigleaf
Rhododendron

Swamp
Gooseberry

Redflowering
Currant

Sweetbriar
Rose

Baldhip Rose
Nootka Rose
Swamp Rose

Himalayan
Blackberry;

Cutleaf
Blackberry

Thimbleberry
Salmonberry
Red Elderberry
Soapberry

Common
Snowberry

Gorse

Evergreen
Huckleberry

Red
Huckleberry

Plant Indicator Species Of Coastal Forested Slopes

Non-
Native

Invasive
Plant

Usually in-
dicative of
disturbed
and/or un-
stable condi-
tions.

Life Form

A.....Annual

P.. Perennial

H.....Herba-
ceous

W .... Woody

D...... Deciduous

E......Evergreen

O....Overstory
Canopy

U.....Understo-
ry Canopy

PW.D

PW,D
PW,D

PW,E

PW.D

PW,D

PW,D

PW,D
PW,D
PW,D
PW,D,E

PW,D,E

PW,D
EW,D
PW,D
PW, E

PW,D

PWE
PW,E

PW,D

Succes-
sional
Stage

E....Early

T... Transi-
tional

L.... Late

TL

TL

T L

ET

TL
TL
ET

ET

ET
ET

ETL

ETL

Hydro-
logic
Regime

W,M,D
M,D

M,D
W, M,D
M,D

DM

Toler-
ance

SS.....Salt &
Spray

S Shade

NI ....No Infor-
mation

Trees (continued)

SS
NI, SS

S
SS
S
SS

NI (SS)

SS, S
SS, S
S

SS

SS

SS

Erosion
Control
Value

D......Detrimental
V..... Variable
EC.... Surface Ero-
sion Control
SS..... Slope Stabi-
lization

EC

EC,SS
EC,SS

EC

EC

EC,SS

EC,SS
EC,SS
EC,SS

EC
EC,D
EC
EC,SS

EC,SS

EC

EC

Relative
Slope
Stability
U.....Unstable

V...... Variable
D...... Disturbed
S Stable

uv

DS

UDb

U,D

DV
DV
DV
DS

DS
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Plant Indicator Species Of Coastal Forested Slopes

Botanical Common Non- Life Form Succes- Hydro- Toler- Erosion Relative
Name Name Native sional logic ance Control Slope
Invasive Stage Regime Value Stability
Plant
Usually in- | A.....Annual E....Early W ... Wet SS.....Salt & D.....Detrimental | U.....Unstable
dicative of | P.......Perennial T....Transi- | M.....Moist Spray V..... Variable V... Variable
disturbed H.....Herba- tional D....Dry S......Shade EC....Surface Ero- | D...... Disturbed
and/or un- ceous L. Late NI ....No Infor- sion Control | S....... Stable
See C N Ind stable condi- | W ... Woody mation SS..... Slope Stabi-
e -ommon Name index tions. D......Deciduous lization
for Cross Reference
E......Evergreen
O....Overstory
Canopy
U......Understo-
ry Canopy
Upper Strata: Trees
Abies grandis Grand Fir PW,E O TL M,D SS, S SS S
Acer macrophyllum | Bigleaf Maple PW,D, O TL M,D S§,S SS S
Alnus rubra Red Alder PW,D, O ET W,M,D SS V, SS UDb,SV
Arbutus menziesii Pacific PW,E, O E,T,L D SS SS D,S
Madrone
Cornus nuttallii Pacific PW,D,U TL D S SS S
Dogwood
Picea sitchensis Sitka Spruce PW,E O, U L W,M,D SS, S SS
Pinus contorta Shore Pine PW,E, O T M,D SS SS
Pinus monticola Western PW,E, O TL M, D SS SS
White Pine
Prunus emarginata Bitter Cherry PW,D,O ET M, D SS SS D,S
Pseudotsuga Douglas Fir PW,E, O ETL D SS SS S
menziesii
Quercus garryana Oregon White PW,D, O TL M,D SS S
Oak
Rhamnus purshiana | Cascara PW,D,U T M, D S EC,SS D,S
Salix hookeriana Hooker’s PW,D,O ET W, M SS ) D,V
Willow
Salix scouleriana Scouler’s PW, D, O ET M,D SS SS DV
Willow
Taxus brevifolia Pacific Yew PW,E,U L M,D SS,S SS
Thuja plicata Western Red PW,E, U, O LT W, M, D SS, S SS
Cedar
Tsuga heterophylla Western PW,E,U, O TL M,D S SS,V S,V
Hemlock

Notes

(I Carex deweyana occurs in moist forest understories. Carex Inops and C. tumulicola occur on well-drained prairies, coastal rocky
balds, and coastal sandy bluffs. All other Carexes occur in wet situations.

(2) Equisetum hyemale may occur in both wet conditions and on sandy well-drained coastal bluffs.

(3) The three coastal Fragaria species in the Puget lowlands may occur in open coastal and forested areas.

(4) Acer glabrum is locally common in the San Juan Islands; otherwise rare in the Puget lowlands.

(5) These Ceanothus species occur from Hood Canal north on the Olympic Peninsula. They require episodic fire for natural germination
and establishment.
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Plant Indicator Species Of Coastal Forested Slopes

COMMON NAME INDEX

*Non-Native Invasive

LOWEST STRATA: GROUNDCOVERS, SUBSHRUBS, & VINES

BIraCKeN FEIM oo Pteridium aquilinum
BUNCRDEITY oot s s Cornus unalaschkensis
B Ta =T F T I Ty SO Cirsium arvense
D I FOIM oottt iR Blechnum spicant
FENGISN IVY ettt e Hedera helix
FalSe Lily Of the ValIEY ..o ssssssssssssssssssssssssssssssssssssssssssssees Maianthemum dilatatum
FIPEWEE. ...oov v Epilobium angustifolium
FORMN FIOWET .ottt siss s 11 e Tiarella trifoliata
H FOXEIOVE 1ovtttttesirieeeeeesessssssssses s sess s8R0 Digitalis purpurea
H GIANT HOGWEEA ..ot s s s s Heracleum mantegazzianum
HOPSELAIL ... eeeesiisiss s 10 Equisetum spp.
# |aPANESE KNOTWEET e e e Polygonum cuspidatum
KINNITKININIK ot s Arctostaphylos uva-ursi
LOW OFEEON (GIraP .ovvvevevsssiiveessiesessssssssssssssssesssssssssss s s st s Mahonia nervosa
IIONKEY FIOWET 1 oevevvveeeesssssinsses s ssssssssss s s8R R Mimulus guttatus
PIGEYDACK PIANT oo s s s s Tolmiea menziesii
RUSI ¢ttt 1111 Juncus spp.
SEAGE o rrttttieeeee et e ek 8RR R R Carex spp.
SIVEIWEEA .. vettrievreetsisee s 1R Potentilla pacifica
SKUNK CADDAGE .otrrtrivvvvrrvesssssssisesss e sssss s s s s Lysichiton americanum
SHINGING INETLIE 1overttvevveereees e s s8R0 Urtica dioica
SEIAVWDEITY vttt im0 Fragaria spp.
TrRUNING BIACKDEITY oottt sssisssss s ssssssss s Rubus ursinus
TWIN FIOWET et ssssses s s s Linnaea borealis

BalANID ROSE covvvttiiitiieriveeeessssissis s ssss s s Rosa gymnocarpa
Beaked Hazel......... Corylus cornuta
Black Hawthorn Crataegus douglasii

H BULLEITIY BUSI ot Buddleia davidii
Common Snowberry Symphoricarpos albus
H CUTIEAS BIACKDEITY covvtrtvvvrresissieseesssssissssessssssssssssssssssesssssss s ek st st Rubus laciniatus
DIOUZIAS MAPIE corvvevveveeesssssisiss e ssss s s R Acer glabrum
H ENGISN HOIY cotieee et imese e smee e ess s8R R llex aquifolium
EVergreen HUCKIEDEITY .o s s s Vaccineum ovatum
H (OIS uuvvvveeeessesssseesses s ke 110 Ulex europaeus
HAIPY MANZANTA .ot Arctostaphylos columbiana
F HIMAlAYAN BIACKDEITY ovvvvvviiiervesssineseessssessessisessssssssssssssssssssssssssssssssssssssssssssssssssssssssss Rubus discolor (=R. ameniaca);
oL =T T 00 o OO Oemleria cerasiformis
IVIOCK=OFANGE ..vvvvvvveeeseeseseeeesseseessessssssssss st 288 82888k Philadelphus lewisii
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Plant Indicator Species Of Coastal Forested Slopes

MIDDLE STRATA: SHRUBS AND SMALL TREES (CONTINUED)

INOOTKA ROSE ctrsiveeviveeeesssssssssss s sssssssssss s s 1 s Rosa nutkana
(OICEANSPITAY wervvvesssrerseesssssesssessssssssssssss e85 1588 18 Holodiscus discolor
PACITIC DDOGWOOT ...ovvevvvreeerssiimsisssesesssssssssessssssessssssssss s R0 Cornus nuttalli
PACITIC ININEDAMK ..t veereeiisese e ssssses s e Physocarpus capitatus
=Tl el R aloTaToTa =TT [o Y0 O Rhododendron macrophyllum
PUNPIE HONEYSUCKIE ...oeeresiivierr et s s s Lonicera hispidula
REA EIAEIDEITY ..ovvvvevveeeereeeeessssssssssssssssssssssssss s isssssssssssssss s Sambucus racemosa
REA HUCKIEDEITY ... s Vaccineum parvifolium
REA-FIOWENNG CUMTANT vt Ribes sanguineum
REA-SEEM CRANOTNUS ooevtrrevveerveeeeesssssisiss s eesssssssssss s es s s Ceanothus sanguineus
REEWIG DOGWOOT. .. .evvetiiirvveessisessesssmssssss s ssssss s s Cornus stolonifera
SN ev et erreee s R Gaultheria shallon
SAIMIONDEITY ovvvveeetsessieeeeeseeesssssssssssesssssss st esssss s 888 18R Rubus spectabilis
H SCOT'S BIrOOM covveisieeereessinessessssss s s s 88 R Cytisus scoparius
SEIVICEDEITY ovvvvvettttsiiveeessees s esess s s R R Amelanchier alnifolia
SNIOWDIUSI ettt ssess s Ceanothus velutinus
YT 0] 0T O Shepardia canadensis
SWANMND (GOOSEDEITY w.vvvvvveeesisssssissseesssesssssssssesssssssss s s sk 11 R Ribes lacustre
SWAIMID ROSE covvvvveessessisseeeeseesssssssssssess s essess s 58881880 Rosa pisocarpa
BTt 1 o T Tl R 1y O Rosa eglanteria
Tall OrEEON (AP .cuuiiivvevvrveessssssimsesssseessssss s s Mahonia aquifolium
TRIMNBDIEDEITY iR Rubus parviflorus
TWINDEITY oo isess s ssess ek R R R Lonicera involucrata
VINE MAPIE ... oiveevreeeersssimsies iR Acer circinatum
UPPER STRATA: OVERSTORY TREES
BIGIEAT MAPIE vt Acer macrophyllum
BITEEI CINEITY otttttiveeeceeeessssissees s8R R R Prunus emarginata
G T = o OO Rhamnus purshiana
DIOUZIAS Filcevvvveeeessesissies et sssssssssses s s e Pseudotsuga menziesii
GPANA  Fil e iseees s s8R Abies grandis
HOOKEI'S MVIIOW ..o s s s s s Salix hookeriana
OregON WHIILE O0aK ... covvveiieevvesisiisssessssissssssssisssssssssissssssssssssssssasssss s ssssssssssssssss s sssessssssssssssee Quercus garryana
PACITIC IMAAINONE wovtttievrveessievveessssesssessssssssss s s s st e Arbutus menziesii
PACITIC YEW ottt vetessissse s sses s R Taxus brevifolia
REA AIGEI oottt 1R R Alnus rubra
SCOUIETS WIlIOW .ttt ssssssssessssssssssssss s s s s s Salix scouleriana
SOTE PINE ot vtttireeeessieeeses s R Pinus contorta
STEKA SPIUCE evvvvvvetstssssiveeessees s s s 8RR e Picea sitchensis
WVESEEIN HEMIOCK ovvvvettiiineeeresesssssssissess s sssss s ssssss s Tsuga heterophylla
WVESEEIN MWITE PINE cooovooeevvrveeess s s s s Pinus monticola
WVESEEIN REA COAAN c.vvttteivievs e s Thuja plicata
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Plant Indicator Species Of Coastal Forested Slopes

NOTE: The information presented here is from the author's personal observations, the observations of
colleagues in related fields, and a variety of published sources, as listed below:

* Burns, R.M. and B. H. Honkala, Technical Eds. 1990. Silvics of North America, Volumes | and 2, Agricultural
Handbook 654. USDA Forest Service.

* Haeussler, S, et al. 1990. Autecology of Common Plants in British Columbia: A Literature review. FRDA
Report 158. Canada-BC Forest Resource Development Agreement Project.

* Klinka, K., et al. 1989. Indicator Plants of Coastal British Columbia. University of British Columbia Press.

* Lesher, R D.and J. A. Henderson. 1992. Indicator Species of Forested Plant Associations on National
Forests of N.W.Washington. R6-MBS-TP-041-1992. USDA Forest Service.

* Menashe, E. 1993.Vegetation Management: A Guide for Puget Sound Bluff Property Owners. Pub. No. 93-
31.Shorelands and Coastal Zone Management Program. Washington Department of Ecology.

* Minore, D. 1979. Comparative Autecological Characteristics of Northwestern Tree Species: A Literature
Review. GTR-PNW-87. USDA Forest Service. PNV Forest and Range Experiment Station.

Readers who have additional information, additional bibliographic citations, or comments are invited to
contact the author: (360)341-3433 — elliott@greenbeltconsulting.com

Prepared by Elliott Menashe of Greenbelt Consulting for the Coastal Training Program.
8




<<
  /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
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -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
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /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
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /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 ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /ENU (Use these settings to create PDF documents with higher image resolution for high quality pre-press printing. The PDF documents can be opened with Acrobat and Reader 5.0 and later. These settings require font embedding.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


