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Executive Summary

The National Park Service (NPS) Vegetation Inventory Program (VIP) is an effort to classify,
describe and magxisting vegetation of national park units for the NPS Nature Resource
Inventory and Monitoring Program. The Washington Natural Heritage Program (WNHP)
working in cooperation with the North Coast and Cascald#aork (NCCN),has completed a
vegetation clasification and map of San Juan Island National Historical s&BH). Every
vegetation type with the park was classified and mapped to at least the NVC Alliance level.
Many types were classified and mapped to the Association level of the NVC.

Classificaton data collection occued simultaneously with fieldbased mappingCollection of

new dataoccurred in 171 plots anglas designed to fill known gaps in the existing classification,
to document the occurrence of known associations, and to idpreifiously unrecognized
associatios.

A vegetation key was developed to enable future users to identify plant associations @ allianc
types in the field (Appendix BNew or edited summary descriptidAgppendix B were written
for all plant associationralliance types.

There were 49 alliances classified as occurring wiAdH. Forested alliances accounted for

31%, shrubland/herbaceous alliances totaled 67%, and the single sparse alliance accounted for

2% of the total number of alliances. An additionale map units were used for Cultural and
Nonvegetated cover types. Three fAAllianceodo | ev
including one unit for Agromorphic and two units for Developed vegetation classes. There were

also an additional simnap units identified for nemegetated cover typeNearly 43% of the

vegetation alliances were classified as ruderal types, indicating that past land use has resulted in
numerous novel vegetation types dominated bymadive vegetation or combinationsradtive

species with no similartypeexit i ng i n O6natural 6 | andscapes.

The most frequerdlliance and thedlliance covering the greatest ar@4.7.3 ha oi784.2 acresis
the Pseudotsuga menziesijArbutus menziegiiForest and Woodland Alliancéhe
Synphoricarpos albus Pacific Coast ShrublaAdiance was the most frequent and most
abundant shrublliance. The Holcus lanatus Poa pratensis Elymus repenProvisional
Ruderal Alliancedominated thénerbaceous areas04.8 ha 0259.1 acres).

The validaiton and accuracy assessmprcessareexternal to development of the maipd
provides aneutral evaluation of the map awereaccomplished by Rex Crawford, WNHP
ecologist who played no role in the mapping project pridhése taskd/alidation and aagracy
assessment took place at 354 sample goint

The accuracy assessmanthealiance-level hasan overall accuracy @&2.0 = 5.2% (90%
confidence intervals)rhe Kappa index wa82.1% + 35% (90% C.1.).This meets the accuracy
requirement of 80% established by Nitional Park Service Vegetation Inventory Program
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1.0 Introduction
1.1 Project Overview

1.1.1 Background

San Juan Island National Historical P€8AJH)was established in 1966 and encompag68s

ha (1,752 acres The park preserves the sites of the American and English cangs,
commemoratethe historic events that occurrgdthe camp$rom 1853 t01871 including the

Pig War of 1859The park also protects significant natural habitats and resources essehsal to
cultural landscapes, including shoreline and intertidal habitat, wetlands, marine lagoons,
grasslands, oak woodlands and forests of varying ages and cardiéioagement of these

natural resources is an integral compormreservingand providing mterpretation of the
historical resources &AJH. Restoration and maintenance of natural systems and processes is
also a management goal of the p@ileS 2008)

A key management goal for SAJHtsii e mp hasi ze the connections an
betweet he par kdés natural and cul tur al resour cesdc
visitors to understand trésaurcasmupfioingtthe cuttueal of t he
landscapes and influencing the settlement and historic events of SasJuann d 6 ( NPS 200 .
key resource for park staff to implement management objectiagsaccurate vegetation

inventory and mapvhich would significantly increasthe ability ofNational Park ServicdNPS

staff to communicate to the public the overallatsity of the park and the details of the habitats

found thereinThe inventory and maywould also greatly assist in resource management

planning. Lastlya vegetatioomapwould provide an important baseline against which change in
vegetation can beompared.

Previous research describaad mappedegetatiortypesoccurring within SAJHAgee 1984,

1987; Holmes 1998; Peterson 200 eseefforts provided managers with a good understanding

of vegetation resources at SAMbobwever,those classificationand mapsvereoften toocoarse

relative to management need&renot crosswvalked to the most recent version of the U.S.

National Vegetation Classification (FGDC 2008), andidrrebt comprehensively address all
existing vegetation typeshis project adresgsthoseinformationgaps by building on the
previousmappingwork, expandhg it to all vegetation resources within the paakd creahg

products that meet National Park Service Vegetation Inventory and Mapping Program standards

1.1.2 Project Scope and Products

As part of a national effort to develop baseline inventory information on the status of existing

natural resources, the NPS is developing vegetation maps for all the National Park units in the
NCCN. The NCCN parks contain a wide range of wagen types. SAJH preserves the sites of

the American and British camps on the islasdvell as broad range of habitats, from intertidal
marshes to evergreen foreceth e Washi ngt on Department of Natur
HeritageProgram(WNHP) collaborated with the NCCN to develop a vegetation classifioati

and vegetation map for SAJH.

The SAJH vegetation inventory and mappjpngject was a collaborative endeavor between
theNPS5 BICCN Inventory and Monitoring Program and tA&NHP. NatureServe has also
played a role. NCCN staff generated the initial proposgbpriojectfunding. WNHP was selected



as a partner for the classification analysis because of their extensive work to develop
classifications of native plant communities thghoutWashington State. WHNP stadfe
experiencedh all phases of development of vegetation classifications and employ the same
national system of classification used by the NPS. WNHP was responsitaderftying data

gaps, collecting andnalyzing feld dataupdating the existingegetatiorclassification and

mapping vegetation type®/HNP independently conducted the validation and accuracy
assessment for the map. NCCN provided project oversight and also assisted with the accuracy
assessment by ddeping random sampling pointSlatureServerovided periodic input

regarding vegetation classification issues.

SAJHis split into two spatially distinct units: English Camp, located in the northwest portion of
San Juan Island, and American Camp, locatédeasouthern tip of San Juan Island. During the
course of the project, NPS added an additional unit adjacent and south of the English Camp,
called Mitchell Hill. All three units were included in the spatial scope of the project.

In addition to this reporthe projecteliverables includg1) vegetation classification and key;
(2) vegetation map according to NPS standards; (3) an accuracy assessment of map classes; and
(4) GIS layers depicting the vegeatat map and map class accuracy.

1.2 National Park Service Vegetation Inventory Program

The NPS Vegetation Inventory Program (VIP) is an effort to classify, describe, and map existing
vegetation of national park units as part of generating baseline data products for the NPS Natural
Resources Inventory andadvlitoring Program. The U.S. Geological Survey (USGS) Vegetation
Characterization Program lends aperative role in the NPS VIFhis landmark program is

both the first to provide nationatale descriptions of vegetation and the first to create national
vegetation standards for its data products. Its goal is to meet specific information needs identified
by theNPSalongwith additional cooperative projects. The vegetation mapping program is an
important part of the NPS Inventory and Monitoring Program, ateng effort to develop

baseline datenore than 28@ational park units that have a natural resource component. For

more information visit Vegetation Inventory Program (VIP) website at
http://science.nature.nps.gov/im/inventory/veg/index.cfm

Program activities are based on pemriewed, objectie science. Comprehensive vegetation
information is provided at national and regional levels, while also serving local management
needs of individual parks. Stringent quality control procedures ensure that products are accurate
and consistent for initiahiventory purposes and replicable for monitoring purposes. The

spatially enabled digital products produced by the program are available on the World Wide
Web.

Program scientists have developed data collection procedures for classification, mapping,
accuracyassessment, and use of existing data. Program products meet Federal Geographic Data
Committee(FGDC) standards for vegetation classification and metadata, and national standards
for spatial accuracy and data transfer. Standards include a minimum mapipioigOuS hectares

and classification accuracy of 80% for each map class. Nature Serve, an important partner in the
USGSNPS Vegetation Mapping program, is the caretaker of the National Vegetation
Classification System, which is used by the program siflavegetation communities.


http://science.nature.nps.gov/im/inventory/veg/index.cfm

A report of project methods and results is provided at completion of individual projects. Project
results include a rich set of data andmfiation for each park project. A comprehensive list can
be found herehttp://biology.usgs.gov/npsveg/about.html

1.3 The National Vegetation Classification Standard

TheFederal Geographic Data Committee National Vegetation Classification (NVC) stadard
used for this project (FBC 1997; FGDC 2008)The NVC evolved from work conducted

primarily by The Nature Conservancy (TNC), NatureServe, and the Natural Heritage Program
network over more than two decades (Grossman et al. 1998). The structure of the NVC is based
in part on an edier international vegetation classification developed by the United Nations
Educational, Cultural, and Scientific Organization (UNESCO 1973, Driscoll et al. 1984). Use of
a standardized classification system helps to ensure data compatibility throinghWational

Park Service and other agencies. The FGDC Vegetation Subcommittee continues to keep the
NVC standard current and relevant. Substantial revisions to the upper levels of the NVC
hierarchy were adopted Itlye FGDC in February 2008 (F&2008).

Vegetation classification systems attempt to recognize and describe repeating assemblages of
plants in similar habitats. The NVC is a hierarchical systm.first iteration of the NVC

consisted oseven levels defined by both physiognomic characterfl@mstic criteria. The five
upper levels (class, subclass, group, subgroup, and formagoeprimarily based on
physiognomic feares. Physiognomic features hdwead geographic perspectiwhile floristic

units have utility in local and sigpecificapplications (Grossman et al. 1998). Upper,
physiognomic levels contain physical, structural, and environmental characteristics identifiable
from satellite imagery, aerial photography, or ground observations. In contrast to the upper
levels, differencesifloristic composition distinguigtdthe two lowest levels of the 1997 NVC,
alliance and association.

The 2008 FGI@ standard substantially revistgge 1997 hierarchgndwasused for this project
As stated in the 2008 standard (FGDC 2008):

AT he rherarchy aldresses the following issues, among others: a) uses vegetation criteria
to define all types (demphasizing abiotic criteria, such as hydrologic regimes in wetland types),
b) provides a clear distinction between natural and cultural vegetelierever these can be
observed from broad growth form patterns (rather than combining natural and cultural vegetation
initially and separating them at lower levels), c) for natural wherever these can be vegetation,
defines the upper levels based on brgamvth form patterns that reflect ecological relationships
(rather than detailed structural criteria, which are more appropriate lower down in the hierarchy),
d) provides a new set of middlevel natural units that bridge the large conceptual gap between
alliance and formation, e) integrates the physiognomic and floristic hierarchy levels based on
ecologic vegetation patterns, rather than developing the physiognomic and floristic levels
independently and then forcing them into a hierarchy, f) providegetkttandards for plot data
collection, type description and classification, data management and peer review of natural
vegetation, and g) for cultural vegetation provides an independent set of levels that addresses the
particularneeds of cultural vegdtai o n . 0

The 2008\NVC hierarchy consists of eight levels, organized into three upper lextected
from levels 1 through 5 in the 1997 standard, three middle levels not in the 1997 levels, and the


http://biology.usgs.gov/npsveg/about.html

same two lower levels as in the 1997. The FGDC 2008 sthfady discusses the rationale and
criteria of each hierarchy level which are summarized in Table 1
(http://www.fgdc.gov/standards/prajis/FGDCstandardgprojects/vegetation/NVCS

V2_FINAL 200802.pdj. In general, dominant growth form is more important in upper levels
and diagnostic species and composition are more important in lower levels. The new middle
levels consider biogeographic and mesoclimatic factors along with diagnostic species and life
forms.

The alliance and association levels of the revised hierarchy are essentially the same as the 1997
FGDC hierarchy. However, the distinctions between these twerl@vels and the levels above

have been clarified. The 2008 standard provides the following expanded defirt@&DE (

2008):

Alliance: A vegetation classification unit of low rank{&vel) containing one or more
associations, and defined by a chanastie range of species composition, habitat conditions,
physiognomy, and diagnostic species, typically at least onvehath is found in the uppermost
or dominant sttam of the vegetation (Jenningsal. 2006). Alliances reflect regional to sub
regiona climate, substrates, hydrology, moisture/nutrient factors, and disturbance regimes.

Association: A vegetation classification unit of low rank+{&vel) defined on thbasis of a
characteristic range of species composition, diagnostic species oceutrabitat conditions and
physiognomy (Jennings et al. 2006). Associations reflectéolaphic climate, substrates,
hydrology, and distrbanceregimes.

NatureServe coordinates plant association data for the NPS vegetation mapping projects.
Associations ee added to the NVC and older concepts are refined as new data become available.
Modifications to the NVC hierarchy are currently managed by NatureServe.


http://www.fgdc.gov/standards/projects/FGDC-standards-projects/vegetation/NVCS%20V2_FINAL_2008-02.pdf
http://www.fgdc.gov/standards/projects/FGDC-standards-projects/vegetation/NVCS%20V2_FINAL_2008-02.pdf

Table 1. Summary, criteria and rationale for National Vegetation Classification System hierarchy.

Hierarchy Level

Criteria

Upper: Physiognomy plays a predominant role.

L1 - Formation Class

L2 - Formation Subclass

L3 - Formation

Broad combinations of general dominant growth forms that are adapted
to basic temperature (energy budget), moisture, and/or substrate or
aguatic conditions.

Combinations of general dominant and diagnostic growth forms that
reflect global macroclimatic factors driven primarily by latitude and
continental position, or that reflect overriding substrate or aquatic
conditions.

Combinations of dominant and diagnostic growth forms that reflect global
macroclimatic factors as modified by altitude, seasonality of precipitation,
substrates, and hydrologic conditions.

Middle: Both floristics and physiognomy play a significant role.

L4 - Division

LS5 - Macrogroup

L6 - Group

Combinations of dominant and diagnostic growth forms and a broad set
of diagnostic plant taxa that reflect biogeographic differences in
composition and continental differences in mesoclimate, geology,
substrates, hydrology, and disturbance regimes.

Combinations of moderate sets of diagnostic plant species and
diagnostic growth forms that reflect biogeographic differences in
composition and sub-continental to regional differences in mesoclimate,
geology, substrates, hydrology, and disturbance regimes.

Combinations of relatively narrow sets of diagnostic plant species
(including dominants and co-dominants), broadly similar composition,
and diagnostic growth forms that reflect biogeographic differences in
composition and sub-continental to regional differences in mesoclimate,
geology, substrates, hydrology, and disturbance regimes

Lower: Floristics plays a predominant role.

L7 - Alliance

L8 - Association

Diagnostic species, including some from the dominant growth form or
layer, and moderately similar composition that reflect regional to
subregional climate substrates, hydrology, moisture/nutrient factors, and
disturbance regimes.

Diagnostic species, usually from multiple growth forms or layers, and
more narrowly similar composition that reflect topo-edaphic climate,
substrates, hydrology, and disturbance regimes.

1.4 Nomenclature and Naming Conventions
Species nomenclature follows the Integrated Taxonomic Information System, which receives its
plant species information from USDRLANTS (USDA 2011).

The nomenclature of vegetation types is not to be confused with the nomenclature of plant taxa,
even though species names are used in the narmssoafationandalliances Jennings et al.
(2006)describe the naming conventitor aliances andssociations

a.Alliance or associationomenclature shall contain both scientific and English common names,
e.g.,QuercusgarryanaWoodlandAlliance as well a®©regon White Oak Woodlanalliance.



The releant dominant and diagnostic species that are useful in naming a type should be selected
from the tabular summaries of the types. Dominant and diagnostic species should include at least
one from the dominant stratum (layer) of the type.

b. For alliance andhid-level unit names, taxa from subordinate layers should be used sparingly.

c. Among the taxa that are chosen to name the type, those occurring in the same stratum or
growth form (tree, shrub, herb, nonvascular, floating, submerged) are separated by a hyphen (
and those occurring in different strata are separated by a gladbig@gnostic taxa occurring in

the uppermost stratum are listed first, followed successively by those in lower strata. The order
of taxon names within stratum or growth form generally reflects decreasing levels of dominance,
constancy, or other measudsdiagnostic value.

d. Association or alliance names include the name of the level of thechigthat the unit is
placed in(e.g.,QuercusgarryanaWoodland Alliancé.

e. In cases where diagnostic taxa are unknown or in question, a more genersidemarnitly
all owed as a Balikhaokeridna CadegsppoShribéandgssociation).

f. The least possible number of taxa is used in a name. Up to five species may be necessary to
define associations in some regions that contain diggrse vegetation with relatively even
dominance and variable total composition. For alliances and other levels, no more than three
species shall be used.



2.0 Study Area

2.1 Location

San Juan Island Nationidistorical Park is located on San Juan Island, the second largest island
in the San Juan archipelagcsexies of islands in northweéatashington between the southern tip
of Vancouver Island, British Columbia and the United States mainland (Figure 1).

San Juan National Historical Park is split into two spatially distinct units: English Cldpha
or 529 acres)located in the northwest portion of San Juan Island, and American @8pa
or 1,223 acres)located at the southern tip of San Juan IslBading the course of the project,
NPS added an additional unit adjacent and south of &n@lamp, called Mitchell Hi{125 ha
or 309 acres)All three units were included in the spasaope of thigproject
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Figure 1. Location of San Juan Island National Historical Park.



2.2 Climate

Climatic conditions on San Juanithingheramd ar e af
shadev of the Olympic Mountains. The prevailing southwesterly winds of the region lose

moisture as they make their way otlee Olympic Mountaingroducingmuch drier conditions

in areas located to the northeast of the Olympic Mountainsraiinehadow s ef f ect s ar e
intense on the northeastern portion of the Olympic peninsula and in the San JuanAslaacts.
alsoaffects local climatic conditions. For exampleush to west aspects are exposed to summer

drying windswhile north slopes are sheltered from such conditions and are often more moist

(Agee 1987).

Precipitation varies significantly on San Juan Island, withdrigrecipitation in the north part of
the island where the rainshadow effect subsiliest precipitation occurs inetween October

and April while the driest months are July and Aug@aserage rainfall on the south side of the
island near American Cang 19 inches while the more northerly English Camp unit receives 29
inches of average annual precipitation (NPS 2008). Most precipitation occurs as rainfall but
occasional snowfall occsir

Average annuahaximum temperature in the nearby Olga, Washingteatker station i$3.9

C (57° F) while the average minimum &8 C (42.4 F). In winter, the average temperaturéis
C (41.0 F) and the average daily minimum temperatur2.i§ C (35.8 F). In summer, the
average temperature 6.2 C (59.4 F) and the average daily maximum temperatuoi&’ C
(68.9 F). The sun shines 62 percent of the time in summer and 28 percent in winter (NRCS
2009).

In summary, the maritime environment and locabb®an Juan Islandithin the rainshadow
results in sbrt, cool and dry summerghile winters are mildind moderately dry.

2.3 Geology and Topography

2.3.1 Geology

The San Juan Archipelago, which consists of approximately 473 islands during low tide or 428
islands at high tide, is the result of two kggological processes: (1) accretion of small
microcontinents to the mainland and (2) gdéion (NPS 2008)San Juan County is on the
continent side of the subduction margin between the Juan de Fuca and North American plates
(NRCS 2009). Over 80 million yes ago, small landmasses moved eastward along the Juan de
Fuca plate and collided with coastline and were forced upwards against the continental plate
(NPS 2008). The collision resulted in a serieb@ifzontal thrust faults/hich have their western
edge in the San Juan Islands (Alt and Hyndman 1995). The massive rock sheets that have moved
along these thrust faults (called nappes) consist of igneous rocks (including pillow basalts,
gabbro diorite, quartz diorite, and andesjtand rockslerived from sedimentaid down on the
ocean floor, including muddy sandstones, chert, anddione (Alt and Hyndman 1995).

During the Pleistocene Epoch, at |efastr glaciations occurred in the regidhe most recent

ice sheet, the Cordiran ice sheet, covered San Juan Island between 18,200 and 13,300 years
ago and flowed soutkouthwest from Canada across the northern Puget lowland (NRCS 2009).
This ice sheet reached a maximum thickness of 4,000 feet over San Juan County about 17,700
years agoAs the glaciers advanced they carved bays and channels and rounded more resistant



rock (NPS 2008). As the glaciers melted and retreated, debris of various sizes were deposited as
glacial moraines and outwash plains (NPS 200®)st of San Juan Caoty is covered with
glaciomarine and glacial outwash depogiatacial deposits on the San Juan Islands are relatively
thin in comparison deposits on the mainland (NPS 200®).depth of these deposits varies from
approximately 20 feet or less at EngltSamp to nearly 100 feet at American Camp (NPS 2008).
Mount Finlayson, located in the southern part of the island at American Capaypt, asa glacial
moraine formed from gtaal till and outwash sanithat extends from Mount Finlayson west

through the midle of the American Camp ur(figure2). Other notable features at American

Camp are the terraces which extend along the south slope of Mount Finldyishrprovide

evidence of isostatic uplifting of the crust following glaciatiofg@re2; NRCS 2009)During

the last glacial maximum, the immense weight of the overlying ice depressed the c#480300
feet. As the glaciers retreated and the ice
stranded marine terraces in the vicinity of Mount Finlay®tRCS 2009). As this process

occurred, ocean waves cut benches in the shorelines. Thus, the series of benches observed at
Mount Finlayson reflect the emergence of this landscape over the course of approximately
13,90 years (NPS 2008).

San J.uan Island National Historical Park: Wave-cut benches
American Camp
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Figure 2. Topography of American Camp.

2.3.2 Topography

The topography of San Juan Island is the result of a complex geologic history-fahhust

orogeny created steep, rocky hills and glaciers modified the hills and formed glacial drift plains
and valleysThe devationof San Juan Island is mostly less than 400 feet although occasional
steep slopes and rock bluffs occur (NPS 2088)L,036 £et, Mount Dallas is the highest point

on the island and is located between English and American camps

The topography varies gréabetween English and American camfandshees, moraine
deposits, beaches, rocky outcrops, lagoons, and the 290 feet high Mount Finlayson characterize



the topography of American Camp (Fig@e Long gravelly beaches interspersed with rock
outcrops, bluffs, and sandy coves are found along the southern shoreline of American Camp
while gravelly beaches and lagoons are found along the northern shoreline (NPIR20R).
outcrops also occur in thrthwestern portion of American Cangmglish Camp is located on

the northwest corner of the island and most of the unit is somewhat level with a gradual rise from
the shorelineRocky outcrops are scattered throughout the &elhPoint lies between &rison

and Westcott bays and contains rocky outcrops. The beaches at English Camp are short and
either gravel or mud. Topography changes dramatically in the eastern portion of English Camp
where Young Hill rises abruptly to 650 f€€igure3). The hillytopography continues south into

the Mitchell Hill unit, which contains mostlyrolling landscape

San Juan Island National Historical Park:
English Camp and Mitchell Hill
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Figure 3. Topography of English Camp and Mitchell Hill.
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2.4 Soils

San Juan Island soils are primarily derived from glacial drift, glacial outwash, dense
glaciomarine deposits, and colluvium from marine metasedimentary rock (NRCS 2009). Glacial
outwash is better sorted and of a coarser texture than glacial drift. Bothndributwash often
overlie dens glaciomarine deposits which are fisiextured mateal (NRCS 2009)Marine
metasedimentargerived colluvium occurs on hillslopes as rock fragments and sandy soils.
Many soils have a densic or cemented horizon of glaciolacustrine sediment which restrict water
and root movement resulting in seasonally weteiter soils. In areas of more relief or those
associated with coarse glacial sediment, soils are often well drained.

Most soils at American Camp are at least 15 feet deep while very shallow soils and bedrock
occur along the coastline. Gravelly to cobldycessively drained soils occur in the prairie and
slopes of Mount Finlayson (NPS 2008)tes with adensic horizomear the soil surfagesultin
seasonally wet soils in scattered¢ations around American Camp.

Soils at English Camp are shallow to mrecately deepSeasonally wet soils (associated with
densic horizons) are found in low gradient areas. On Young Hill;dwailhed gravelly soll

occurs between outcrops. Soils on the north side of Young Hill are cobbly ardraetd

while those on the sh slope have a dark surface horizon suggesting the area was historical
dominated by grassland or open woodlafidBS 2008).

2.5 Hydrology and Water Resources

Runoff, evapotranspiration, and groundwater recharge are primary components to the hydrologic
cycle on San Juan Island. Due to the prevalence of rock outcrops, shallow soils and impervious
soil layers across much of the islananoff is proportionally highvith between 11 to 45 percent

of annual rainfall resulting in runoff (NPS 2008). Conversetgugdwater recharge occurs

where soils are wellirained and deep such as at American Camp. Evapotranspiration loss occurs
mostly in summer months when vegetation growth is vigorous and precipitation is minimal (NPS
2008).Rates of evapotranspiration on Shran Island vary but have been estimated to be

between 4519 percent of average annual rainfall (NPS 200Bg interaction ofunoff,

groundwater recharge, and evapotranspiratsnlts in the remaining water that occurs in local
aquifers, wetlands, and streams.

There are no significant sources of surface freshwater within San Juan National Historical Park
(Holmes 1998)However, there aremall springs, seeps, intermittent atres, and other wetland
areasscattered throughout the park. Holmes (1998) identified 35 wetlands in the park, with 26
occurringat AmericanCamp and nine at English Camp. Many wetlands occur where surface

water seasonally pondisie to the presence of andenlying impervious soil horizon. Other

wetlands occur around sites where groundwater discharge occurs (e.g., seeps and springs). There
are also a few intermittent streams that occur in the park. The only perennialistteeated at

Mitchell Hill. The nost significant surface water resources in the parkhaee tidal lagoons

| ocated along the nort h s herstdakle'dandATime fagognan Cam
These wetlandare temperate marine lagoons, which are uncommon features alorgttiveest

Pacific coas{Holmes 1998)

Holmes (1998) document&¥.2 ha 91.9 acrepof wetlands (or 5% of land cover) within the
park. He documente8? ha 79.2 acrepof wetlands at American Camp and noted that they
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consisedof a total 0f16.2 ha 40.5acre$ of palustrine forested.4 ha 8.5 acreyof palustrine
scrub shrub2.7 ha 6.7 acreyof palustrine emergend,1 ha (.3 acreysof palustrine aquatic
bed, and.2 ha 0.6 acreyof palustrine unconsolidated bottoirhe lagoons consistiof 4.1 ha
(10.1 acrepof subtidal unconsolidated botto9 ha 9.72 acrepof intertidal emergent, antl2
ha @.9 acreyof intertidal unconsolidated shofdolmes 1998)

The5.1 ha 12.7 acrersof wetlands occurring at English Camwgreall palustrine anéhcluded
3.2 ha 8.0 acrepforested0.1 ha Q.3 acrepscrub shrub, anil.8 ha 4.4 acresemergent
(Holmes 1998)

2.6 Land Use and Settlement History

The first evidence of humans on San Juan Island dates back 7,000 to 9,000 years ago from a
bluff aboveSouth Beach at America8Camp where spear points were discovered (NPS 2008).

Until about 1,500 to 2,500 years ago, the island was likely @agady used by native

peoples for hunting, fishing, and gathering of food and other resodméseologiss postulate

that human population on San Juan Isldrehincreasedand began to occupy the island

permanently (NPS 2008). By the time of European cojuatbver 200 years agthe native

people of San Juan Island and nearby areas were primarily merhenstal Coast Salish

tribes. These tribes exhibited seasonal patterns of moving between islands and the mainland and
from larger winter villages to smaller camin other seasons (NPS 2008).

Three villages were located in northern Saan Island near Inesome CoveMitchell Bay, and

Garrison Bay, which is within the English Camp unit of the padkir small camps were noted

by early surveyors along the western shore of the island (NPS 2008). Other than one small house,
no camps or villages were reportdhe south end of the island during early esatlons of the

area (NPS 2008).

Native peoplegathered food, hunted local fauna, and fished local waters. One significant
methods of fishing was the use of underwater reef nets that were used to catch migrating salmon
off the island shoreline (NPS 2008). Native peoplesknown to have burned praidad oak
woodlands to encourage the production of food resources such as camas as well as to maintain
open habitat for deer and otlarimals they hunted (NPS 2008).

The Spanish are the first known Europeans to have explored the San Juan Islands with Manua
Quimper sailing through the area in 1790 followed by Francisco Eliza the following year. Eliza
is thought to have given the San Juatahds their name (NPS 2008). In 1790, Spain and Great
Britain agreed to joint exploration and occupation of the S&8lednregion. Captain George
Vancouver explored the region in 17921841, U.S. Navy Lt. Charles Wilkes charted the San
Juan Islands based largely on previous susnducted by Quimper, Vancouver, Elizaad
Galiano(NPS 2008). In 1846, the Oregon Treaty was signed and delineated"tNe9

Parallel as the boundary between British and American possessions in tHeutWeftthe

boundary between Vancouver Island and the mainland ambiguous leaving owners&ifani th
Juan Islands in dispuf&lPS 2008).

Exploitation of the San Juan Islands by EAmerican settlers began as early as 1840 with

timber harvesting. The Hudson Bay Company established a seasonal fishing station on San Juan
Island in 1850 and then a peainent agricultural station, called the Belle Vue Sheep Farm, on the

12



southern end of San Juan Island (and within American Camp unit) in(li®s32008). The

farm supported a herd of 4,500 sheep and contained houses, barns, outbuildings, fenced pastures,
and more tha0.5 ha {00 acrepof cultivated land (NPS2008).n t he 18506s resi d
Juan Island included a few Belle Vue Farm employees and about 25 Americans. In 1859, one of
the Americans shot a black boar that was disturbing his potato pateloar belonged to the

Belle Vue Farm and subsequent disputes abeunttident led to the Pig War. The Americans
established a military camp in the south end of the island (i.e. American Camp) in 1859 while the
British established an encampment atribeh end of the island (present day site of English

Camp) in 1860. The activities associated with these encampments had a significant impact on the
natural resources of these site, with major alterations to soils, hydrology, and vegetation

occurring. ThePig War ended in 1872 when the boundary between British and American

holdings was finalized, giving the San Juan Islands to the Americans (NPS 2008).

After the military abandoned these postthtamps were sold to private individuals. At
American Camphomesteaelrs continued to farm and grabe landscapdn 1951, the
Washington State Parks and Recreation Commission addwieeacreq2 ha)of the historic
camp siteThe Crook family acquired English Camp in 1875 and farmed and worked the
landscape ntil 1963 when the family transferred ownership of the site to Washington State
Parks and Recreation Commissibm1966, the San Juan National Historical Park was created
and both the English and American camp sites were transferred from Washingtdaftate
and Recreation Commission to the National Park Service.

The extent of disruption to local topography and soils from past land use is visible using recent
Light Detection and Rangin@.i DAR) data (Puget Sounddar Consortium 2011). Using

LiDAR, obsevablepast or current land use signaturesaatévities that havehysicaly

disturbedthe soils such as plow lines, roads, mounds, soil pitslstog this data source,

cultivated areas were mapped for all three units of the park and are shown es#iguad5.

The cultivated map for English Camp agrees with areas identified as cultivated by Agee (1984).
Plow lines were visible over a significant portion of American Camp (Figunéhereas they

were more limited at English Cahitchell Hill (Figure5). Thi s doesndét sugges
or Mitchell Hill had less impact from past land use, only that physical disruption of the soil
profile appears to be lesstensive Logging was likely a significant impact at all three units

(NPS 2008).

Inthelatel 8 00 6 s, t he @Gytwlagpsewniculyswvashnraodticed(onto San Juan

Island. European rabbits are an invasive species that will eat almost any vegetation. Because the
native vegetation on San Juan Island is not adapted to grazing, the efédatiibherbivoryhas

been a decrease in native species and an increase-inatinam species (NPS 2008). The

European rabbitecamea b undant on t he itslargeaumnberseshlednl 9 3 06s a
large areas of denuded groumdhich aretypically taken advantage of by nonnative plant

species. The digging of warrens (underground system of burrows) has also altenedesoil

relaionships in areas where rabpapulations are abundant, such as the grasslands of American
Camp. The rabbit population pluneted in the 1980s and has fluctuated since. The current

population is estimated to bewer thanl,500 rabbits (NPS 2008).
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Figure 4. Historically cultivated areas within American Camp. Inset shows visible plow lines from LiDAR
indicating where past cultivation occurred. These plow lines were the primary indicators used to delineate
the cultivated areas.

2.7 Vegetation

2.7.1 American Camp Vegetation

Grasslands dominate a significant portion of American Camp including the central portion and
south slopes of Mount Finlayson (Fig@e Historically, most of these grasslands consisted of
native prairie vegetatiqiout past agricultural and grazing adies have eliminated native

species from the majority of the area (especially the native bunchgrasses). Most of the small
pockets of remaining native prairie vegetation occur in dahedsaretoo rocky for farming or

sites where grazing was the predominanl and us e . Hesiueandamoénsisspi e s c u e
roemer), red fescueK. rubrassp.), California oatgrasB&nthonia californicd, foothill sedge
(Carex tumulicol, commoncamas Camassia quamas$sp.maximg, great camasJ,

leichtlinii), field chickweed Cerastium arvengewestern buttercugR@anunculus occidenta)is
chocolate lily Fritillaria lanceolata), and manyflowered wood rushLuzula multiflorg are
common in the relict prairie stands. The remaining portion of the former prairie is nopiextc

by pasturegrasses, annual grasses (especibmusspp.) and other nenative species such as
velvet grassHolcus lanatu} bentgrassAgrostisssp.), quackgrasg&lymus repens Kentucky
bluegrassFoa pratensis Canada thistleQirsium arvensg and Himalayan blackberrir(tbus
armeniacus
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Figure 5. Historically cultivated areas within English Camp and Mitchell Hill. Inset shows visible plow lines
from LiDAR indicating where past cultivation occurred. These were the primary indicators used to
delineate the cultivated areas.

Patches of Sitka brom&f(omus sitchensjsand blue wildrye Elymus glaucus both native

species, are common near the prdioiest ecotone at the summit of Mount Finlayson as well as
in the grasslands embedded within fbwk@st matrix in the northwest corner of American Camp.
Some formerly cultivated areas have been invaded by dense stands of Bio(Bkesudotsuga
menzies)i, shore pineFinus contortassp.contortg), and red alderAInus rubrg.

Dry forests of Douglafir and Pacific madroneAtbutus menziegiwith an understory of

snowberry ymphoricarpos albysoceansprayHolodiscus discoldr, salal Gaultheria

shallon), and baldhip roseRosa gymnocarpaare found in the northwest corner of American
Camp (Figue 7). The north slopes of Mount Finlayson (the northeast corner of American Camp)
are dominated by relatively moist forests of Doudigggrand fir (Abies grandiy western
redcedarThuja plicatg, western hemlocKlisuga heterophyllewith salal and swal fern
(Polystichum munitujrbeing common in the understory.
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Figure 6. Land cover of the American Camp Unit.

Freshwater wetland vegetation varies from forested swamps, shrub swamps and herbaceous wet
meadows or marshes. Red alder, western redcedacpindwood Populus balsamiferasp.
trichocarpg, western crabappléalus fusca , Ho o k e ISdlishookerianp and/r  (

Scoul er Ossconlenlade comman trees found in forested wetlands. Skunkcabbage
(Lysichiton americanysand slough sedg€arex obnuptaare common understory species in
these wetl ands. Ho o Rebustspgectavi)sthimbleberry R. @drviflmug,b e r r vy
and Nootka roseRosa nutkanadominate the seeps/springs in the southern portion of American
Camp. English hatkorn Crataegus monogynablack hawthorn@rataegus douglasij Nootka

rose, Baltic rushJuncus arcticussp.littoralis), slough sedge, and common rudhncus

effusu$ are dominant in disturbed wetlands along aneast trending ditch in the wesentral

portion of American Camp and in area né2o#July Beach.

The lagoons are dominated by concentric rings of vegetation with pickle@akcb(nia
virginica) occurring in the most saline areas. SaltgrBsstichlis spicatd, spear saltbush
(Atriplex patulg, marsh Jaumeddumea carnogaand seaside arrowgragsiflochin

maritima are common in areas adjacent to, or sometimes in conjunction with, pickleweed.
Pacific silverweedArgentina egedissp.egedi), Baltic rush, red fescue, and saltmeadash
(Juncus gerardivar. gerardii) are common in brackish or less saline areas.

2.7.2 English Camp and Mitchell Hill Vegetation

Forest vegetation predominates over the majority of both the English Gahhitahell Hill

units (Figurer). Forest composition varies according to soil depth, soil drainage, and dspect.
western portion of English camp is dominated by a matrielatively mesic mixed conifer
forest (Douglasir, bigleaf maple Acer macrophyllury grand fir, western hemlock, and western
redcedar) with salal dominating the understory. Dry forests dominated by Ddiuglag Pacific
madrone are found on shallow soils and near rock outcrops scattered thrabgfanaist matrix

of the relatively flatwestern part of English Camp. Baldhip rose, oceanspray, snowberry, and
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western fescue~estuca occidental)sare common understory speci€bese dry forests are also
found around the base of Young Hill and in the Inem section of Mitchell Hill.

Figure 7. Land cover of the English Camp and Mitchell Hill units.

Lowland areas of the northwest portion of English Camp were previously cultivated or logged
extensively and are now dominated by a mixture of red alder and dense stands of-firouglas

with occasonal western redcedar and shore pine. Many of these areas appear to have an
impervious soil layer that creates seasonally wet soils resulting in a mesic understory consisting
of salmonberry, snowberry, swordfern, and English hawthorn.

Steep north sloped &oung Hill (central portion of English Camp) are protected from southerly
winds and receive very little direct sunlight and consequently support mesic forest types similar
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to those found on the north slope of Mount Finlayson where western redcedaffjrgtaghkbaf
maple, and western hemlock are dominant. These forest types are also common at Mitchell Hill,
especially in the western and central portion of that unit.

Garry oak Quercus garryanpwoodlands are found on the west and sdating side of Yang

Hill. Encroaching Dougla$r trees were recently removed and fire reintroduced into these relict

stands in order to begin restoration of the historical structure and composition of thespamce
woodlands. Young Hill also supports extensive aregsadslands on west and sodgicing

aspects, shallow soils and rock outcrops. Annual nonnative br&@rasifs diandrusB.

hordeaceusandB. sterilig and tall oatgrassfrhenatherum elatiyshave displaced most of the

native vegetation in these grasgla. The steep slopes of Young Hill have very little native
remnant prairie or O6baldé vegetation remainin
of bald vegetation domi nat ed CdexindppEumwildrges f esc
comnon and great camas, seabluBle¢tritis congestg and shooting staDpdecatheon

hendersoniji can still be found around inaccessible outcrops.

Only a few freshwater wetlands occur at English Camp and most have an abundance of
nonnative species. A larderested seep flows from the parking lot at English Camp down to the
parade ground on the shores of Garrison Bay. There are a few forested swamps within the
Mitchell Hill unit where western redcedar dominates along with salmonberry and skunkcabbage.
Thereis also an entrenched perennial stream in the Mitchell Hill unit that runs east to southwest
across the southern portion of that unit.

2.8 Previous Vegetation Studies

Previous vegetation studies within San Juan National Historical Park have primarigdacus

forest ecosystems (Agee 1984, 1987; Peterson 2002). Wetlands have also been inventoried in the
park (Holmes 1998) and American Camp grasslands also received some attention (Rochefort and
Bivin 2010). Although not focused within park boundaries, thgetation work conducted in the

Puget Trough by Chappell (200&40060) is relevant to this project.

Based on historical photos, documents, soil types, and tree ages, Agee (1984) described

vegetative patterns before, during, and after the histqrezadd(1850 to 1870) for both

American and English camps. Agee (1987) provided a more detailed analysis and map of
contemporary forest communities. Potential vegetation and succession, fuel characteristics and
distribution of each forest typearediscussed. Nwforested vegetation types were not

addressed. Holmes (1998) inventoried and mapped wetlands within thespaykheCowardin
classification(Cowardinet al. 1979). Species lists for each wetland were provided and divided

i nt o 6do midnoammitnbéa notro Ocnaoctte gor i es . P-eased r son (2002
vegetation classification and map as well as a fuels database. This effort focused on forested
vegdationandcrossval ked Ageeds forest t yforestedvegetation NV C a
types were mapped as cover types and no effort was made tavalkgtem to NVC
associationsRochefortand Bivin(2010) conducted a classification of grasslangetation at

American CampTheir vegetation types weredally defined and not based am,crosswalked

to, the NVC.Rocchio and Crawford (2009) listed the NVC plant associations known or likely to

occur within the park based on previous researchitalde ecological environments.
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All of these studies providetemplateupon which this projeat/as initiatedespecially for
forested communitieshich havepreviously received much attention. Howewatly minimal
information about the characteristics of Honested, semmnatural, and cultural vegetation types
andtheir distribution within the park was available from these resources
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3.0 Classification of Vegetation Types

3.1 Methods

The vegetation classification was primarily based on existing national, regional, and local
vegetation classification$he small extent of the park allowed classification data collection to
occur simultaneously with fieldased mappingrhis section provides an overview of the
methods and results of classifying vegetation. The next section will provide a similar overview
for thevegetation mapping.

3.1.1 Use of Previously collected Data

The methods used in this project were designduiid uponthe existing vegetation
classification efforts in the Pacific Northwest. The project incorporates aawhheatesl)

legacy data from previous vegetation studRsterson 200Z;happell 2006a an2006;
Rochefort and Bivin 201(nd 2) new da (classification and observation plotsjllected

during the course of this proje@ollection of new data was designed to fill known gaps in the
existing classification, to document the occurrence of known associations, and to identify
previausly unreognized associations.

The legacy data used included Peterson (2002) and Rochefort and Bivin (2010). Considering

most forested polygons were successfully classified according to Chappell (20063, the

Peterson (2002) data set was rarely nedoledndysis. Rochefort and Bivinds
proveduseful for classifying ruderand native grassland communities and was especially

helpful for identifying locations of native vegetation. Although the community types identified in
Rochefort and Bivin (@10) were not based on the NVC classification, conceptually they often
overlapped with existing NVC types or provided useful data for determining provisional types.

Rochefort an glot@tawverensédsto asskstiniclagsifying herbaceous \aget at
American Camp. That data sethichincluded 424 4x4m plotsvascombined with plotiata
collected for this projedb help discern herbaceous vegetation types that were not successfully
keyed with existing resources suchGlgappell (2006a2006). Plot data from Peterson (2002)
wererarely used since most native forest types were successfully keyed to an existing
classification type using Chappell (2006b).

3.1.2 Field Sampling

Preliminary Polygons

Priorto conducting field visitsexistingvegetation maps (Rochefort and Bivin, Peterson 2002),
soils maps (NRCS 2009), wetland locations (Holmes 19%S 2008 and 2008 NAIP 6nch
color orhophotos were used to delinepteliminary polygonsising ArcGIE 9.3.1 Each
polygon wasl| &sBolgyra doonaaredsspreliminary polygons were hard to
draw and therefore were targets for field sampling.

Hardcopy maps of the preliminary polygons were produsing ArcGIE at 1:2600 scaléor
nonforested vegetation and 1:1900 scale foe$ted vegetatiorl.he maps were used to
delineate boundaries of vegetation types in the fi$dgreliminary polygons were visited in the
field, they were assigned to previously defined associatitren possibleEachpolygon was
initially typed using oe of the following keysf1) Plant Associations of Balds and Bluffs of
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Western Washington (Chappell 2006a) andglandPlant Associations of the Puget Trough
Ecoregion, Washington (Chappell 2006B)ac h pol ygon was assigned a
asa quck way to code vegetation typdhe majority ofnative (not ruderaljiorest and grassland
vegetation types encountered in the park were successfully keyed using these two rédmirces.
WNHP state vegetation classification was reviewed for possiatehas for types not

identifiable using the Chappell (200@806) keys. The WNHP classification includes citations

of all plant associations described in Washington.

If no applicable association was identified in the Chappell (2008#Db) keys or thaVNHP
classification, then a classification or observation plot was estahlished

Classification/Observation Plots

Classification or observation plots were established only in those areas not readily identifiable
with known plant associations or alliancébese plots were primarily targeted in AHonested
areas, especially grasslands and wetland types.

Classification ot data collection methods combined guidance from the NPS Vegetation
Mapping Program Field Methods for Vegetation Mapping (TNC and ES®4)land WNHP
data collection protocol®atawerecollected froma fixed radius plot, the size which
dependean vegetation structure. Forest plots had an area of 40shnub plots were 100‘m
and dwarf shrub, herbaceous and sparse plots weré.ithin theclassificatiorplots, a suite
of variables including aspect, slope, elevat®RS locationhydrological regime, disturbance,
physiognomy, and strata data were collected when appropriate.

Plantassociation nansewere recordedhenpossible. Foundescribed types,meliminary
namewas assignedrhe core of the classification plot data is the ocular specie€i@in cover
(in classesyvas recordedbor all species seen in the pl@over of bryophytes was recorded when
cover was greater thd®o. Bryophytes growing on loggere excluded from cover estimates.
Coverclasses were dsllows:

P:presentl:trace 2:0<1% 3:1<2% 4:2<5% 5:%<10% 6:10<25% 7:2%
<50% 8:50<75% 9: 75<95% 10:>95%

Observation plawereestablishedn areas which keyed out well using existing classification
Data collected at observation pletsrelimited to species composition and cover and GPS
location.

3.1.3 Data Analysis and Product Development

Plot datavereentered into a MicrosbExcel spreadshed®lotsfrom standsiot identifiable as
an existing typeavere sorted into clusteecording tdloristic indicators and environmental
characteristiclot datawithin clusterswere then comparagsing tabular analysie determine
similarity. Provisional associations were then assigoeshch platThe provisional associations
were added to the vegetation classification arraagedrding to the revised NVC hierarchy
(Appendix A).

A vegetation key was developed to enable futuresuseidentify plant associations or alli@nc

types in the field (Appendix BNew or edited summary descriptio#gppendix B were written
for all plant association or alliance types (alliance descriptions were only written if no
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corresponding plant assation was identified in the parkirollowingthe initial vegetation
mappingdfield seasorf2010)and prior to the accuracy assessment field work (2011),9u91S
tested and provided feedback on the vegetation keys and descrigfidf® met with NPS
staffto discusgheir observations resulting amodified and improved vegetation key and
descriptions.

3.1.4 Standardizing Vegetation Nomenclature

In order to standardizglant association names across the various classifications, NatureServe
(2010) and Malinger et al. (2005) were used as the plant association nomenclature reference for
this project. NatureServe (2010) was the primary default, however if names identified in
Meidinger et al. (2005) had not yet been incorporated into NatureServe Explotge®éate

2010), then names identified in Meidinger et al. (2005) were accéypadareServe (2010) has
synthesized plant association names across the North American continent. However, their data
can beout of date due to the continual development of nata dources. Meidinger et al. (2005)
guantitatively compared plant associations from southeastern Alaska south to southwestern
Oregon. Data sets of previously defined plant associations were collected into a single database
and then compared with similgrindices and constancy/cover tables. Regional ecologists
reviewed the analyses and made proposals for combining and naming plant associations on this
rangewide scale. Most of these new names are recognized by NatureServe (2010) but many have
yet to be ergred into their online database, NatureServe Explorer.

Association names are assigned codes. Names accepted by NatureServe have an association code
thatbgi ns as @A CEGL XX X Xotésdrom Meglisgeretiala(RO0%) mames begin

with APNWCOAASNTT fAXAXsXsboci ati on Statuso code i s al
the classification spreadsheet. Associaidentified in NatureServe (2010) or Meidinger et al.
(2005) ar e i ndiThosetassatiatians recognized svithin theyWNHP state

classification, but not by NatureServe (2000)y Meidinger et al. (2005e identified as

APrel i minaryo ass dlewtgesiderived from this projdetianglicapedin j e c t .
this report. as AProvisional o

3.1.5 Conservation Rank

A globaland stateonservation statuanking system developed by NatureServe and the Natural
Heritage programs is used to estimate conservation priorities
(http://www.natureserve.org/explorer/ranking.htifhe ranking system facilitates a quick
assessment of Foathis peojedt, bly pjadt associaions dreyassigned a
conservation rank. Each plant associat®assigned both a global (G) astdte (S) rank on a

scale of 1 to 5. Global ranks are assigned through a collaborative process involving both
NatureServe and Natural Heritage Program scientists. State ranks are assigned by scientists
within the Natural Heritage Program with the provisattstate rank cannot be rarerntha

indicated by the global rank.

A rank of G1 indicates critical imperilment on a global basis; the sp@migdant association$

at great risk of extinction. S1 indicates critical imperilment within a particular stagrdless of

its status elsewhere. A number of factors, such as the total range, the number of occurrences,
severity of threats, and resilience contribute to the assignment of global and state ranks. The
information supporting these ranks is developeatimaintained by Natural Heritage Progsam
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and NatureServéslobal and state ranlese presemtdin the association descriptio(Sppendix
B).

Uncertainty in conservation rank is expressed &ange Rank. For example, G2@dicates a
range of uncertaintguch that ther is a roughly equal chance of G2 @& &nhd other naks are
less likely. A rank of @ expresses that a rank is unable to be assigned duado of
information or due to conflicting information about status or trends. When the taxonomic
distinctiveness of an association is questiale, it is assigned a rank ofJdn combination with
a standardhumerical G rank, for example3®.

Ranking for this project considered any previous ranking effort for the association or synonym
listed by NatureSee, WNHP or heritage progranrsadjacent states or provinces

GlobalRank definitiongsimilar definitions apply at the staseale for State Ranks)

G1 Critically imperiled- At very high risk of extinction due to extreme rarity (often 5 or
fewer populabns), very steep declines, or other factors.

G2 Imperiled- At high risk of extinction or elimination due to very restricted range, very few
populations, steep declines, or other factors.

G3 Vulnerable- At moderate risk of extinction or elimination dued restricted range,
relatively few populations, recent and widespread declines, or other factors.

G4 Apparently gcure- Uncommon but not rare; some cause for iargn concern due to
declines or other factors.

G5 Secure- Common; widespread and abundant.
These ranks are modified by other codes such as:

G#G# Range Rankd A numeric range rank (e.g., G2G3)used to indicate the rangé
uncertainty in the status afspecies or commugitRanges cannot skip more thame
rank.

GNR Unranked Global rank not yet assessed.

GH Presumed Eliminatéd Presuned eliminated throughoits range, with no or
virtually no likelihood that it willbe rediscovered, but with the potential for restoration.

? Inexact Numeric Rarik e.g., G2?

Q Questionable taxomoyd Taxonomic distinctiveness dis entity at the current level
is questionable.

The global and state ranks provide natural resource managers a prioritization scheme for
determining which associations are most unique within a park Gl452 or S1/S2) and
consequently which are most threstd from management activities.
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3.1.6 Taxonomic Treatments

The primaryregionalsourcefor species identification is Hitchcock and Cronquist (1973). The

standard for the NatureServe IVC/NVC plantasstion names is Kartesz, J.T. (1999). The

2008 FGDC states: ANomenclature for wvascul ar
follow the accepted name in USDA PLANTS or I T
report, species are syngnizedaccording tdJSDA PLANTS (March 2011)When thdJSDA

PLANTS name differs from Hitchcock and Cronquist (1973) in association descriptions, the

|l atter appears i n par ent hebMaasthepumg=Smithand) wi t h a
stellatumandAgrostis pallens (=diegoensidjollowing NatureServe nomenclatural protocol,

when taxa are considered equivalent indicators and/or their field identification easily confused,

the entities are included in parenthesis. For examalelys triphyllaandAchlys californicaare

combined and listed aschlys(californica, triphylla)

3.2 Results

3.2.1. Plot Data Used for Classification

The distribution of thd.67 plots collected for this projecd shown in Table 2. Nearly all plot

data collectedverein the fam of observation plots. This was due to the fact that palggons
were successfully typagsing existing vegetation keys and descripti@isappell 20064,

200@), thus rigorous classificatigulot data was not needed for most types. Herbaceous types
were not well documented by previous vegetation studiesntfuusoften required classification
plot data (Table 2)Observation plot data was often used to confirm vegetation types that were
keyed in the field but also provided data for classifying undoctederegetation types.

3.2.2 Ruderal Types

The most challenging vegetation types to classify were the ruderal allidimgssdue totwo
primary reasons: (1) lack of sufficient classification data and (2) the dynamic nature of ruderal
areasL.ittle to no regional classification datxists forruderal vegetation typeBue to limited
project resourceslata collection was prioritizedwardthe naturalegetation types within the

park thus limiting the collection of padpecific ruderal classificatiorath. Furthermore, many

of theruderal vegetation types are very dynamic and can change or express themselves very
differently year to year due t@ryingclimatic and biological processes (i.e. dynamics of rabbit
populations)Giventhese limitations, ruderal vegetatitype wereclassified and mappeat the
alliance levelSome of these types, especially those with annual species (i.e. San Juan Islands
Ruderal Forbs and Graminoids Alliance &rdmus (diandrus, hordeaceus, stejilrovisional
Ruderal Alliance) are likely to be very dynamigth composition and relative of abundance of
species fluctuating as climatic conditions and disturbance regimes chidegmapped locations

of the ruderal types are less likely to be probléeecrampared to their classification. Ruderal
vegetation can be more strongly related to the type, duration and frequency of past human
activity rather than underlying environmental variables which often get homogenized in such
areas. Recognizing these pbss shortcomings with ruderal alliances, the ruderal Groups or
Macrogroups should still provide useful units for assisting park staff with management decisions.
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Table 2. Plot data at San Juan Island National Historical Park collected for mapping and classification.

Number of Number of Total
Classification  Observation  Number
Plots Plots of Plots

Forest/Woodland 67 67
(Acer macrophyllum, Alnus rubra) Riparian Forest Alliance 5 5
(Alnus - Fraxinus - Populus) / Lysichiton americanus Deciduous
Swamp Woodland Alliance 2 2
(Tsuga heterophylla -Picea sitchensis - Thuja plicata - Abies ) /
Lysichiton americanus Alliance
Acer macrophyllum (Pseudotsuga menziesii) Forest Alliance
Alnus rubra - (Picea sitchensis, Tsuga heterophylla) Forest and
Woodland Alliance 4 4
Alnus rubra - Pseudotsuga menziesii Provisional Ruderal Alliance 10 10
Alnus rubra / Crataegus monogyna / Carex obnupta Provisional
Ruderal Alliance
Alnus rubra / Nonnative Grasses Provisional Ruderal Alliance
Prunus emarginata Provisional Ruderal Alliance 2 2
Pseudotsuga menziesii - (Arbutus menziesii) Forest and Woodland
Alliance 11 11
Pseudotsuga menziesii - Pinus contorta Provisional Ruderal Alliance 3 3
Pseudotsuga menziesii / Nonnative Grasses Provisional Ruderal
Alliance 6 6
Quercus garryana Woodland Alliance 3 3
Thuja plicata - (Abies grandis) Hypermaritime Forest Alliance 3 3
Thuja plicata - (Abies grandis) Maritime Forest Alliance 7 7
Tsuga heterophylla - Pseudotsuga menziesii / (Holodiscus discolor)
Forest 2 2
Herbaceous 13 67 80
Equisetum (arvense, variegatum, hyemale, telmateia)
Semipermanently Flooded Herbaceous Alliance 2 2
Festuca rubra - Calamagrostis nutkaensis Coastal Headland
Herbaceous Alliance 2 2 4
Leymus mollis - Festuca rubra Herbaceous Alliance 7 13 20
Schedonorus phoenix Provisional Ruderal Alliance 1 1
(Bromus sterilis - Cirsium arvense - Teesdalia nudicaulis) Provisional
Ruderal Alliance 3 3
(Juncus balticus - Juncus effusus) Herbaceous Alliance 2 2
Agrostis (capillaris, stolonifera) Provisional Ruderal Alliance 1 1
Arrhenatherum elatius Provisional Ruderal Alliance 2 2
Bromus (diandrus, hordeaceus, sterilis) Provisional Ruderal Alliance 3 4
Bromus sitchensis - Elymus glaucus Provisional Ruderal Alliance 1 7 8
Camassia quamash Herbaceous Alliance 1 1
Carex inops Herbaceous Alliance 1 1
Carex leporina Ruderal Wet Meadow Alliance
Carex obnupta Seasonally Flooded Herbaceous Alliance 1 1
Carex tumulicola Alliance 1 3 4
Cirsium arvense Provisional Ruderal Alliance 1 1
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Table 2. Plot data at San Juan Island National Historical Park collected for mapping and classification
(continued).

Number of Number of Total
Classification  Observation  Number
Plots Plots of Plots

Elymus repens Provisional Ruderal Alliance 1 1
Equisetum arvense - Mixed Graminoid Provisional Ruderal Alliance 1 1
Festuca roemeri - Agrostis pallens - Koeleria macrantha Herbaceous

Alliance 1 6 7
Festuca roemeri Provisional Ruderal Alliance 1 1
Holcus lanatus - Poa pratensis Provisional Ruderal Alliance 4 4
Juncus gerardii Provisional Ruderal Alliance 1 1
Oenanthe sarmentosa Herbaceous Alliance 2 2
Phalaris arundinacea Provisional Ruderal Alliance 1 1
Plectritis congesta Herbaceous Alliance 1 1
Poa pratensis Provisional Ruderal Alliance 2 2
Salicornia virginica Tidal Herbaceous Alliance 2 2
Schedonorus pratensis Provisional Ruderal Alliance 2 2
Nonvascular 1 1
Racomitrium canescens Alliance 1 1
Shrubland 2 20 22
Cornus sericea Shrubland Alliance 1 1
Crataegus (douglasii, monogyna) - Rosa nutkana Provisional Ruderal

Alliance 7 7
Crataegus douglasii Pacific Coast Alliance 2 2
Malus fusca Seasonally Flooded Shrubland Alliance 2 2
Rubus armeniacus Provisional Ruderal Alliance 1 1
Rubus spectabilis Shrubland Alliance 1 1
Salix hookeriana Seasonally Flooded Shrubland Alliance 1 1
Symphoricarpos albus Shrubland Alliance 3 3
Sparse 1 1
Sand Dune Sheet (with inclusions of Leymus mollis / Abronia latifolia

(CEGL001796) 1 1
Total 15 152 167

3.2.3 Vegetation Classification Summary
The final classification for San JuéstandNational Historical Park is presentedAppendix A

In total, there werd9 alliances classified as occurring withian JuanslandNational Historcal
Park (Table 3 Forested alliances accounted for 31%, shrubland/herbaceous alt@ates
67% andthe single sparse alliance accounted for 2% of theriataber of alliances

Thrdel iflanceo | evel units were documented for
Agromorphic and two units for Dewsgded vegetation classd¢o plant associations wer

classified for the Cultural and Developed vegetation typlesre were also an additional six
nonvegetated cover types
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Table 3. Number of plant associations within each class, macrogroup, and alliance.

Number of
Class/Macrogroup/Alliance Associations
1 Forest & Woodland (Mesomorphic Tree Vegetation) 15
Californian - Vancouverian Foothill & Valley Forest & Woodland Macrogroup 5
Pseudotsuga menziesii - (Arbutus menziesii) Forest and Woodland Alliance 4
Quercus garryana Woodland Alliance 1
Vancouverian Flooded & Swamp Forest Macrogroup 5
(Acer macrophyllum, Alnus rubra) Riparian Forest Alliance 2
(Alnus - Fraxinus - Populus) / Lysichiton americanus Deciduous Swamp Woodland
Alliance 2
(Tsuga heterophylla - Picea sitchensis - Thuja plicata - Abies ) / Lysichiton americanus
Alliance 1
Vancouverian Lowland & Montane Rainforest Macrogroup 5
Acer macrophyllum (Pseudotsuga menziesii) Forest Alliance n/a
Alnus rubra - (Picea sitchensis, Tsuga heterophylla) Forest and Woodland Alliance
Thuja plicata - (Abies grandis) Maritime Forest Alliance
Tsuga heterophylla - Pseudotsuga menziesii / (Holodiscus discolor) Forest Alliance
Western North American Ruderal Flooded & Swamp Forest Macrogroup n/a
Alnus rubra / Nonnative Grasses Provisional Ruderal Flooded Forest Alliance n/a
Alnus rubra / Carex obnupta Provisional Ruderal Flooded Forest Alliance n/a
Prunus emarginata Provisional Ruderal Flooded Forest Alliance n/a
Western North American Ruderal Forest & Plantation Macrogroup n/a
Alnus rubra - Pseudotsuga menziesii Provisional Ruderal Alliance n/a
Pseudotsuga menziesii - Pinus contorta Provisional Ruderal Alliance n/a
Pseudotsuga menziesii / Nonnative Grasses Provisional Ruderal Alliance n/a
2 Shrubland & Grassland (Mesomorphic Shrub & Herb Vegetation) 22
Cool Pacific Coastal Beach, Dune & Bluff Vegetation Macrogroup 3
Leymus mollis - Festuca rubra Herbaceous Alliance 3
North American Pacific Coastal Salt Marsh Macrogroup 1
Salicornia virginica Tidal Herbaceous Alliance 1
Southern Vancouverian Lowland Grassland & Shrubland Macrogroup 8
Camassia quamash Herbaceous Alliance 1
Carex inops Herbaceous Alliance 1
Carex tumulicola Alliance 1
Festuca roemeri - Agrostis pallens - Koeleria macrantha Herbaceous Alliance 1
Festuca rubra - Calamagrostis nutkaensis Coastal Headland Herbaceous Alliance 2
Plectritis congesta Herbaceous Alliance 1
Symphoricarpos albus Pacific Coast Shrubland Alliance 1
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Table 3. Number of plant associations within each class, macrogroup, and alliance (continued).

Number of
Class/Macrogroup/Alliance Associations
Western North American Lowland Freshwater Wet Meadow & Marsh Macrogroup 10
(Juncus balticus - Juncus effusus) Herbaceous Alliance 2
Carex obnupta Seasonally Flooded Herbaceous Alliance 1
Cornus sericea Shrubland Alliance 1
Crataegus douglasii Pacific Coast Shrubland Alliance 1
Equisetum (arvense, variegatum, hyemale, telmateia) Semipermanently Flooded
Herbaceous Alliance 1
Malus fusca Seasonally Flooded Shrubland Alliance 1
Oenanthe sarmentosa Herbaceous Alliance 1
Rubus spectabilis Shrubland Alliance 1
Salix hookeriana Seasonally Flooded Shrubland Alliance 1
Western North American Ruderal Wet Meadow & Marsh Macrogroup n/a
Carex leporina Ruderal Wet Meadow Alliance n/a
Crataegus monogyna / Mixed Forbs & Graminoids Provisional Ruderal Wet Shrubland
Alliance n/a
Equisetum arvense - Mixed Graminoid Provisional Ruderal Wet Meadow Alliance n/a
Juncus gerardii Provisional Ruderal Wet Meadow Alliance n/a
Schedonorus pratensis Provisional Ruderal Wet Meadow Alliance n/a
Southern Vancouverian Lowland Ruderal Grassland & Shrubland Macrogroup n/a
Agrostis (capillaris, stolonifera) Provisional Ruderal Alliance n/a
Arrhenatherum elatius Provisional Ruderal Alliance n/a
Bromus (diandrus, hordeaceus, sterilis) Provisional Ruderal Alliance n/a
Bromus sitchensis - Elymus glaucus Provisional Ruderal Alliance n/a
Festuca roemeri Provisional (Restoration) Ruderal Alliance n/a
Holcus lanatus - Poa pratensis - Elymus repens Provisional Ruderal Alliance n/a
Leymus mollis ssp. mollis - Holcus lanatus Provisional Ruderal Alliance n/a
Rubus armeniacus Provisional Ruderal Alliance n/a
San Juan Islands Ruderal Forbs and Graminoids Alliance n/a
Schedonorus phoenix Provisional Ruderal Alliance n/a
6 Nonvascular & Sparse Vascular Rock Vegetation (Lithomorphic Vegetation)
Vancouverian Cliff, Scree & Rock Vegetation Macrogroup 1
Racomitrium canescens Nonvascular Alliance 1
Total Number of Natural/Semi-natural Plant Associations 38
7 Agricultural Vegetation (Agromorphic Vegetation) 1
Temperate and Tropical Orchard 1
Fruit Orchard 1
8 Developed Vegetation (Hortomorphic Vegetation) 2
Other Urban / Built Up Vegetation 1
Ornamental Trees 1
Temperate and Tropical Lawn 1
Mowed Lawn 1
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Table 3. Number of plant associations within each class, macrogroup, and alliance (continued).

Number of
Class/Macrogroup/Alliance Associations

Non-vegetated Map Units 6
Aquatic: Natural Waterbodies, Snow and Ice 1
Open Water 1
Terrestrial Artificial Surfaces & Associated Areas 1
Parking Lot/Buildings 1
Terrestrial Bare Areas 4
Drift logs 1
Road/Parking lots 1

Sand Dune Sheet (with inclusions of Leymus mollis / Abronia latifolia (CEGL001796) 1
Terrestrial Bare Areas 1

Total Number of Map Units (Association + Cultural/Non-vegetated Types) 47

Nearly 43% of the natural/sematural vegetation alliances were classified as ruderal types,

indicating thapast land use at SAJH has resulted in numerous novel vegetation types dominated

by nonnative vegetation or combinations of native species with no similar type existing in
6natural é |l andscapes (Table 4). Nlancgsl ant asso

Table 4. Number of natural and ruderal alliances by class

Number of
Alliances
1 Forest & Woodland (Mesomorphic Tree Vegetation) 15
Ruderal Alliances
Natural Alliances
2 Shrubland & Grassland (Mesomorphic Shrub & Herb Vegetation) 33
Ruderal Alliances 15
Natural Alliances 18
6 Nonvascular & Sparse Vascular Rock Vegetation (Lithomorphic Vegetation) 1
Natural Alliance 1
Total Number of Alliances 49

3.2.4 Imperiled Plant Associations

Twenty fiveassociationsccurring in the park areonsiderecritically imperiled (G1, G1G2
GNRS1, GNRS1Q, GNRSHr imperiled (G2G2?, G2G3, G2G3TGNRS? (Tableb).
Mitchell Hill supports the leag6) while American Camp supptsithe most (17)mperiled (i.e.,
critically imperiled and imperiled) associatians
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Table 5. Imperiled plant associations found at San Juan Island National Historical Park. Global and State conservations ranks are the same. G1-
Critically imperiled, G2 -Imperiled, G3 -Vulnerable, G4 - Apparently secure , G5 -Secure, ? - uncertainty with rank, NR- no rank, Q- questionable
taxonomy, H- assumed eliminated. Associaton code- N/A T none assigned.

Global

Plant Association Conservation  Habitat American  English M|tqhell Association Code
Status Rank Camp Camp Hill

Festuca rubra - (Camassia leichtlinii, Grindelia stricta var. stricta) Gl Bald/bluff X CEGL003347

Herbaceous Vegetation

Festuca rubra - Ambrosia chamissonis Herbaceous Vegetation G1 Coastal sand X CEGL003290
dunes/spits

Festuca rubra Stabilized Dune Herbaceous Vegetation Gl Coastal sand X CEGL001774
dunes/spits

Pseudotsuga menziesii / Symphoricarpos albus - Holodiscus G1 Dry forest X CEGL000460

discolor Forest

Thuja plicata - Abies grandis / Polystichum munitum Forest G1G2 Mesic forest X X X CEGL000468

Thuja plicata / Gaultheria shallon Forest G1G2 Mesic forest X X X CEGL000475

Quercus garryana / Symphoricarpos albus / Carex inops Woodland G2 Oak X CEGL003358
woodland

Populus tremuloides / Carex obnupta Forest G2 Wetland X CEGL003371

Festuca rubra Coastal Headland Herbaceous Vegetation G2 Bald X CEGL001567

Salix hookeriana - (Salix sitchensis) Shrubland G2 Wetland X CEGL003387

Leymus mollis ssp. mollis- Abronia latifolia Herbaceous Vegetation — G2? Coastal sand X CEGL001796
dunes/spits

Pseudotsuga menziesii / Gaultheria shallon - Holodiscus discolor G2G3 Dry forest X X CEGL000436

Forest

Pseudotsuga menziesii / Rosa gymnocarpa - Holodiscus discolor/  G2G3 Dry forest X X X PNWCOAST_127

Festuca occidentalis Forest (CEGL000456)

Pseudotsuga menziesii - Arbutus menziesii / Holodiscus discolor G2G3? Dry forest X X PNWCOAST_160

Forest

Cornus sericea Pacific Shrubland G3Ss2 Wetland X CEGL005301

Malus fusca - (Salix hookeriana) / Carex obnupta Shrubland G3S2 Wetland X CEGL003294

Salicornia virginica - Distichlis spicata - Triglochin maritima - G3S2 Wetland X X CEGL003366

(Jaumea carnosa) Herbaceous Vegetation

Tsuga heterophylla - (Thuja plicata - Alnus rubra) / Lysichiton G3?S2 Wetland X PNWCOAST_275

americanus - Athyrium filix-femina Forest

Pseudotsuga menziesii - Abies grandis / Gaultheria shallon - GNR S1 Dry/mesic X X PNWCOAST_152

Holodiscus discolor Forest forest
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Table 5. Imperiled plant associations Found at San Juan Island National Historical Park Global and State conservations ranks are the same. G1-
Critically imperiled, G2 -Imperiled, G3 -Vulnerable, G4 - Apparently secure , G5 -Secure, ? - uncertainty with rank, NR- no rank, Q- questionable
taxonomy, H- assumed eliminated. Associaton code- N/A T none assigned. (continued).

Global

. . . American  English NatureServe
Plant Association Conservation  Habitat Camp Camp Association Code
Status Rank
Carex tumulicola Herbaceous Vegetation GNR S1Q Prairie X N/A
Plectritis congesta Herbaceous Bald GNR S1Q Bald X N/A
Camassia quamash - Triteleia hyacinthina Herbaceous Bald GNR S1S2 Bald/wetland X N/A
Carex inops - Eriophyllum lanatum Herbaceous Bald GNR S2 Bald X N/A
Pseudotsuga menziesii - Abies grandis / Holodiscus discolor / GNR S2 Dry/mesic X PNWCOAST_153
Melica subulata Forest forest
Festuca roemeri - Camassia quamash - Cerastium arvense GNR SH Prairie X N/A
Herbaceous Vegetation
Total 17 12




Three of the imperiled associations are found in the beach/shoreline environment at American
Camp.Festuca rubra Ambrosia chamissonlderbaceous Vegetation is found on coastal spits
and sandy beach berms whiestuca rubreStabilized Dune Herbaceous Vegetation hagmus
mollis sspmollis - Abronia latifoliaHerbaceous Vegetation occur on cobssémd dunes and

upper beaches.

A numberof associations associated with ®euthern Vancouverian Shrub & Herbaceous Bald,
Bluff, & Prairie Groupwere identified as being imperiled. The lone prairie associdtestuca
roemeri- Camassia quamasihCerastium arvensklerbaceous Vegetatiois functionally extinct

as a landscapscale ecosystem but small remrssstill exist in scattered locations at American
Camp. Historically, liis association likely dominated the dry portions of the American Camp
prairiebut was decimated by past agriculture activitdsmerouamperiled bald associations

are also found within the park, with most occurring on Young Hill at English Camp or along the
coastal bluff along the south shore of American Camp.

Four imperiled assaations associatedith the Vancouverian Dry Coastal & Lowland (Douglas
fir, Shore Pine, Madrone) Forest and Woodland Garepfound in the park. These dry forests
occupy more area than any other forest type in the park, with the imgesgedotsuga
merziesii / Rosa gymnocarpa-olodiscus discolor / Festuca occidentdfigrest being most
abundant.

ThegloballyimperiledQuercus garryana / Symphoricarpos albus / Carex indjpsdland
association (Californiavancouverian Deciduous Oak Woodland Grouppisd at Young Hill

at English CampThe occurrences of this type at SAJH are degraded and have a predominant
nonnative understory and little to @arex inopsn the stands. Two imperiled drgesic forest
associations in thEorth Pacific Maritime Douglasir-WesternrHemlock Forest Group are found
at AmericanCamp(north side of Mount Finlayson) and English Camp, although they are more
abundant at English Camp where they occur west of West Valley road down to the shores of
Garrison BayTwo imperiledmesicassociations from the North Pacific Maritime Western-Red
cedarWestern Hemlock Forest Group are found at each unit of the park. These associations are
the moistest upland forest types in the park and are relatively abundant within the Mitchell Hill
unit, in the convex portions of the north slopes of Mount Finlayson at American Camp, and at
English Camp.

Seven imperiled wetland associations from\flaacouverian Freshwater Coastal Marsh &
Meadow & Marsh GroupVancouverian Lowland Riparian & Wet Slope Sharad Group

North Pacific HardwoodConifer Swamp GroupmndTemperate Pacific Tidal Salt & Brackish
Marsh Groug(e.g., lagoonsare found in the park. One of the more interesting types is the
Camassia quamashrriteleia hyacinthina&Seasonally Floodederbaeousbald which occurs in
seasonally wetland depressions on bedrock and within in gatiige 8) Only a few small
patches of this type were located at the top of Young Hill. A rare rush (&itheus kelloggior
Juncus tiehmit identificationpending, although both are state rare plants) was found in this
association in the parKhese areas appear to receive occasionally trampling from hikers and
equestrian users. Such activities could degrade the ecological condition of these sites via
trampling of plants and disruption of the hydrology via direct disturbance of the shallow soils in
these areas.
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Figure 8. Camassia quamash - Triteleia hyacinthina Seasonally Flooded Herbaceous Bald type appears
as green patches in rocky bald.

3.3 Conclusions

Past classification efforts &AJHemphasizedorested and grassland vegetation at American
Camp. This project addressed data gaps forfomsted vegetation types and synthesized the
results of previous classification efforts with the most recent verditheNVC. Every

vegetation type witim the park was classified and mapped to at least the NVC Alliance level (49
in total). Many types were classified to the Association level of the NVC (47 associations were
classified).

Ruderal types are often moreangly related to the type, duration and frequency of past human
activity rather than underlying environmental variables. Consequently, ruderal vegetation was a
challenge for classification due to the dynamic nature of such areas and due to the limited
amount of data available for analysis. Nonetheless, the ruderal Groups or Macrogroups should
still provide useful units for assisting park staff with management decisions.

The classification revealed that SAJH supports 25 imperiled plant associations. phdits
some of the last remaining occurrences of many of these associations.
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4.0 Mapping Vegetation Types

4.1 Methods

This section describes the approach used for magAdi vegetation to thelliance or
association level using the vegetation classificatimtussed previoushlliances are

vegetation classification units containing one or more associations and are defined by a
characteristic range of species compositi@hitat conditions, physiognomy, and diagnostic
species, typically at least one of which is found in the uppermost or dominant stratum of the
vegetationThealliance is the mapping standard for NPS projedtge tothe small scale of the
park and fieldbasd mapping approadisee below)WNHP mapped to the plant association
scale whenever possiblEhe Associations the finest unit of the NVC and is defined on the
basis of a characteristic range of species composition, diagnostic species occurrente, habita
conditions and physiognomy (Jennings et al. 2006). Associations refleatdapbic climate,
substrates, hydrology, and disturbance regimes.

As noted abovehe small extent of the park allowed classification data collection to occur
simultaneously wittiield-based mappingdrhus, some of the discussion below is repeated from
the classification section since many of the mapping field protocols were conducted in tandem
with those for classification.

4.1.1 Preliminary Mapping

Prior to conducting field visst existing vegetation maps (Rochefort and Bivin, Peterson 2002),

soils maps (NRCS 2009), wetland locations (Holmes ;1B@8onal Wetland Inventory maps

and 200 NAIP 6-inch color orhophotos provided by the NPSyere used to delineate

preliminary polgonsusing ArcGIE 9.3.1Each pol ygon was assigned a
Some areas were difficult to map without field verification.

4.1.2 Field Sampling

Hardcopy maps of the preliminary polygons were produsing ArcGIE at 1:2600 scaléor

nonforested vegetation and 1:1900 scale for forested veget@tiermaps were used to

delineate boundaries of vegetation types in the fissdreliminary polygons were visited in the

field, they were assigned to previously defined associatitren posible.Eachpolygon was

initially typed using one of the following keys: (1) Plant Associations of Balds and Bluffs of

Western Washington (Chappell 2006a) and (2) Upland Plant Associations of the Puget Trough
Ecoregion, Washington (Chappell 20068Bachpdb ygon was assigned a f#AFie
as a quick way to code vegetation types (cwssl k bet ween AGI S_Polyo an
found in thegeodatabasthat accompanies this repoffhe majority ofnative (not ruderal)

forest and native grasslamdgetation types encountered in the park were successfully keyed

using these two resources. The WNHP state vegetation classification was reviewed for possible
matches for types not identifiable using the Chappell (2008a) keys. The WNHP

classificaton includes citations of all plant associations described in Washington.

If no applicable association was identified in the Chappell (20083p) keys or the WNHP
classification, then a classification or observation plot was established

When necessarpolygons were redrawn in the field on the hardcopy maps to more atgurate
reflect vegetative patterns.
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4.1.3 Finalization of Vegetation Map

Field-based modifications to the preliminary vegetation polygongedisas classification
assignmentto each polgon were incorporated into a draft vegetation map using AEGIS
Polygons were digitized at the same scale of hardcopy field map80@ &ale for noffiorested
types and 1:800 for forested typeslpuring thespring of 2011, NPS and WNHP staff

conductd a field verification of the draft map. Feedback from the verification resulted in some
boundary and classification changes. A final vegetation map was drafted based on these
modifications and used fdoine vegetation magccuracy assessment.

4.2 Vegetation Map Summary
A total of 544 polygons were mapped in the park. The number of polygons and total area of each
alliance andassociation are shown in Tabléand7, respectively.

The mosfrequentallianceis thePseudotsuga menziesi{Arbutus menziegiForest and
Woodland Alliancewith 68 polygons followed by thBymphoricarpos albus Pacific Coast
ShrublandAlliance with 65 polygon3 he mostrequentherbaceouslliancesarethe Holcus
lanatus- Poa pratensis Elymus repen®rovisional Ruderal Alliancé3 polygons) and
Racomitrium canescemonvascular Allianc€25 polygons)Table 6)

Thealliance with the greatest areaPseudotsuga menziesijArbutus menziegiiForest and
Woodland Alliancg317.4 ha oi784.2 acres) followed by thEhuja plicata- (Abies grandiy
Maritime Forest Allianc€135 ha 01333.6 acres). The next three most abundiiahcesareall
ruderal and includélolcus lanatus Poa pratensig’rovisional Ruderal Allianc€04.9 ha or
259.1 acres)Agrostis(capillaris, stolonifera Provisional Ruderal Alliancé60 ha orl48.2

acres), an@romushordeaceus$rovisional Ruderal Allianc@l2.5 ha 0105.1 acres)l.eymus
mollis - Festuca rubraHerbaceous Alliances the most abundant natural herbaceous allid®e (
ha or32.2 acres)Symphoricarpos albuBacific Coast Shrubland Allianés the most abundant
shrubland alliance coverirgy.5 ha 68 acrey(Table6).

Herbaceous and shrub vegetation types are more abundant at American Camp (49% of American
Camp total) than both English Camp (5.7%) and Mitchell Hill (2.5%). Ruderal allianees

some of the most abundant types at American Camp and three of the topghabundant
alliancesareherbaceous (Tabl). Ruderal alliances account for 5227 (1.5 ha 0671 acres) of

the total area mapped at American Camp. The most abundant vegetation type at American Camp
is theHolcus lanatus Poa pratensig’rovisional Rude Alliancewhich cover98.2 ha 244

acre$ (18.9% of total). The next most abundant types incRsludotsuga menziesi{Arbutus

menzies)i Forest and Woodland Alliang82.7 ha o229 acres; 17.7%pAgrostis(capillaris,

stoloniferg Provisional Rudexl Alliance(59.9 ha 01148 acres; 11.5%},huja plicata- (Abies

grandig Maritime Forest Allianc€50.6 ha 01125 acres; 9.7%), arBromushordeaceus

Provisional Ruderal Allianc€8.8 ha 006 acres; 7.5%)'he Symphoricarpos albuBacific

Coast Shrubland Allianas the most abundant shrubland allianoevering25.5 ha 63 acrep
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Table 6. Location, frequency, and area of mapped alliances.

LE

AL L MU pongans Acms  Hases
(Acer macrophyllum, Alnus rubra) Riparian Forest Alliance X X X 16 66.0 26.7
(Alnus - Fraxinus - Populus) / Lysichiton americanus Deciduous Swamp Woodland X 3 3.4 1.4
Alliance

(Juncus balticus - Juncus effusus) Herbaceous Alliance X X 11 3.8 1.6
(Tsuga heterophylla - Picea sitchensis - Thuja plicata - Abies ) / Lysichiton americanus X 2 3.0 1.2
Alliance

Acer macrophyllum - (Pseudotsuga menziesii) Forest Alliance X X 4 4.4 1.8
Agrostis (capillaris, stolonifera) Provisional Ruderal Alliance X 5 148.2 60.0
Alnus rubra / Nonnative Grasses Provisional Ruderal Flooded Forest Alliance X X 4 13.3 5.4
Alnus rubra - (Picea sitchensis, Tsuga heterophylla) Forest and Woodland Alliance X 1 1.0 0.4
Alnus rubra - Pseudotsuga menziesii Provisional Ruderal Alliance X X 18 79.1 32.0
Alnus rubra / Carex obnupta Provisional Ruderal Flooded Forest Alliance X 2 0.8 0.3
Arrhenatherum elatius Provisional Ruderal Alliance X 4 14.3 5.8
Bromus (diandrus, hordeaceus, sterilis) Provisional Ruderal Alliance X X 21 105.1 42.5
Bromus sitchensis - Elymus glaucus Provisional Ruderal Alliance X X X 9 8.9 3.6
Camassia quamash Herbaceous Alliance X 2 0.1 0.0
Carex inops Herbaceous Alliance X 1 0.2 0.1
Carex leporina Ruderal Wet Meadow Alliance X 1 0.5 0.2
Carex obnupta Seasonally Flooded Herbaceous Alliance X 1 0.2 0.1
Carex tumulicola Alliance X 10 9.3 3.8
Cornus sericea Shrubland Alliance X 1 0.2 0.1
Crataegus douglasii Pacific Coast Shrubland Alliance X 2 3.9 1.6
Crataegus monogyna / Mixed Forbs & Graminoids Provisional Ruderal Wet Shrubland X 14 16.1 6.5
Alliance

Drift logs X 4.6 1.9
Equisetum (arvense, variegatum, hyemale, telmateia) Semipermanently Flooded X X 1.0 0.4
Herbaceous Alliance

Equisetum arvense - Mixed Graminoid Provisional Ruderal Wet Meadow Alliance X X 5 2.2 0.9

Festuca roemeri - Agrostis pallens - Koeleria macrantha Herbaceous Alliance X 12 16.3 6.6
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Table 6. Location, frequency, and area of mapped alliances (continued).

AL Ege voans  Aciss Hases
Festuca roemeri Provisional (Restoration) Ruderal Alliance X 1 1.3 0.5
Festuca rubra - Calamagrostis nutkaensis Coastal Headland Herbaceous Alliance X 6 4.6 1.9
Fruit Orchard X X 2 1.8 0.7
Holcus lanatus - Poa pratensis Provisional Ruderal Alliance X X 33 259.1 104.8
Juncus gerardii Provisional Ruderal Wet Meadow Alliance X 1 1.3 0.5
Leymus mollis - Festuca rubra Herbaceous Alliance X 19 32.2 13.0
Leymus mollis ssp. mollis - Holcus lanatus Provisional Ruderal Alliance X 19 8.4 3.4
Malus fusca Seasonally Flooded Shrubland Alliance X 3 3.7 15
Mowed Lawn X X 9 15.4 6.2
Oenanthe sarmentosa Herbaceous Alliance X 2 0.5 0.2
Open Water X 4 10.4 4.2
Ornamental Trees X 1 0.4 0.1
Parking Lot/Buildings X X 3 2.0 0.8
Plectritis congesta Herbaceous Alliance X 1 0.0 0.0
Prunus emarginata Provisional Ruderal Flooded Forest Alliance X 2 0.4 0.2
Pseudotsuga menziesii - (Arbutus menziesii) Forest and Woodland Alliance X X 68 784.2 317.4
Pseudotsuga menziesii - Pinus contorta Provisional Ruderal Alliance X 7 16.7 6.8
Pseudotsuga menziesii / Nonnative Grasses Provisional Ruderal Alliance X X 23 36.2 14.6
Quercus garryana Woodland Alliance X 2 20.5 8.3
Racomitrium canescens Nonvascular Alliance X X 25 17.4 7.0
Road/Parking lots X X 2 28.1 114
Rubus armeniacus Provisional Ruderal Alliance X X 5 11.6 4.7
Rubus spectabilis Shrubland Alliance X 4 1.7 0.7
Salicornia virginica Tidal Herbaceous Alliance X X 6 8.1 3.3
Salix hookeriana Seasonally Flooded Shrubland Alliance X 9 6.7 2.7
San Juan Islands Ruderal Forbs and Graminoids Alliance X 7 34.6 14.0
Sand Dune Sheet (with inclusions of Leymus mollis / Abronia latifolia (CEGL001796) X 5 7.7 3.1




6€

Table 6. Location, frequency, and area of mapped alliances (continued).

Ao o M pomens  Acms  resmes
Schedonorus phoenix Provisional Ruderal Alliance X X 10 11.4 4.6
Schedonorus pratensis Provisional Ruderal Wet Meadow Alliance X X 4 2.4 1.0
Symphoricarpos albus Pacific Coast Shrubland Alliance X X X 65 68.0 275
Terrestrial Bare Areas X 1 0.8 0.3
Thuja plicata - (Abies grandis) Maritime Forest Alliance X X X 34 333.6 135.0
Tsuga heterophylla - Pseudotsuga menziesii / (Holodiscus discolor) Forest Alliance X X 8 91.3 36.9
Total 544 23285 942.3
Table 7. Location, frequency, and area of mapped associations.

USNVC Association Argg:ri]cpan Eggrlrﬁ)h MiLCillqle” Pof;/gcfms ;grtgls Hc;rcciﬁles
Acer macrophyllum / Rubus spectabilis Forest X 2 6.3 25
Alnus rubra / Polystichum munitum Forest X 1 1.0 0.4
Alnus rubra / Rubus spectabilis Forest X X X 13 59.4 24.1
Camassia quamash - Triteleia hyacinthina Herbaceous Bald X 2 0.1 0.0
Carex inops - Eriophyllum lanatum Herbaceous Bald X 0.2 0.1
Carex obnupta Herbaceous Vegetation X 0.2 0.1
Carex tumulicola Herbaceous Vegetation X 10 9.3 3.8
Cornus sericea Pacific Shrubland X 0.2 0.1
Crataegus douglasii / Rosa nutkana Shrubland X 3.9 1.6
Equisetum telmateia Herbaceous Vegetation X X 1.0 0.4
Festuca roemeri - Camassia quamash - Cerastium arvense Herbaceous Vegetation X 12 16.3 6.6
Festuca rubra - (Camassia leichtlinii, Grindelia stricta var. stricta) Herbaceous X 4 4.3 1.7
Vegetation
Festuca rubra - Ambrosia chamissonis Herbaceous Vegetation X 1.1 0.4
Festuca rubra Coastal Headland Herbaceous Vegetation X 0.3 0.1
Festuca rubra Stabilized Dune Herbaceous Vegetation X 5.7 2.3
Juncus balticus var. balticus Pacific Coast Herbaceous Vegetation X 10 35 1.4




oy

Table 7. Location, frequency, and area of mapped associations (continued).

T N
Juncus effusus var. brunneus Pacific Coast Herbaceous Vegetation X 1 0.3 0.1
Leymus mollis ssp. mollis- Abronia latifolia Herbaceous Vegetation X 12 25.4 10.3
Malus fusca - (Salix hookeriana) / Carex obnupta Shrubland X 3 3.7 15
Oenanthe sarmentosa Herbaceous Vegetation X 2 0.5 0.2
Plectritis congesta Herbaceous Bald X 1 0.0 0.0
Populus balsamifera spp. trichocarpa/Cornus sericea/Carex obnupta Forest X 2 3.0 12
Populus tremuloides / Carex obnupta Forest X 1 0.4 0.2
Pseudotsuga menziesii - Abies grandis / Gaultheria shallon - Holodiscus discolor Forest X X 6 80.4 32.5
Pseudotsuga menziesii - Abies grandis / Holodiscus discolor / Melica subulata Forest X 2 10.9 4.4
Pseudotsuga menziesii - Arbutus menziesii / Holodiscus discolor Forest X X 11 58.1 23.5
Pseudotsuga menziesii / Gaultheria shallon - Holodiscus discolor Forest X X 1 4.2 17
Pseudotsuga menziesii / Rosa gymnocarpa - Holodiscus discolor / Festuca occidentalis X X X 37 580.6 234.9
Forest
Pseudotsuga menziesii / Symphoricarpos albus - Holodiscus discolor Forest X 19 141.4 57.2
Pyrus malus Orchard X 0.8 0.3
Quercus garryana / Symphoricarpos albus / Carex inops Woodland X 2 20.5 8.3
Racomitrium canescens - (Selaginella wallacei) Nonvascular Vegetation X X 25 17.4 7.0
Rosa nutkana - Rubus spectabilis Wet Shrubland X 1.7 0.7
Salicornia virginica - _Distichlis spicata - Triglochin maritima - (Jaumea carnosa) X X 6 8.1 3.3
Herbaceous Vegetation
Salix hookeriana - (Salix sitchensis) Shrubland X 9 6.7 2.7
Symphoricarpos albus - Rosa nutkana Pacific Coast Shrubland X X X 65 68.0 27.5
Thuja plicata - Abies grandis / Polystichum munitum Forest X X X 12 127.1 51.5
Thuja plicata / Gaultheria shallon Forest X X X 22 206.5 83.6
'I_'suga h_eterophylla - (Thuja plicata - Alnus rubra) / Lysichiton americanus - Athyrium X 2 3.0 1.2
filix-femina Forest
No Association; See Alliance X X X 228 846.9 342.7
Total 544 2328.5 942.3




The most abundant natural herbaceous type wdsegmaus mollis Festuca rubraHerbaceous
Alliance with 12.9 ha (32 acres). Thirty four of 50 alliances (68%) found at American Camp
covered less than 1% of the total area.

English Camp isaminated by forest alliances (92% of English Camp total) with the
Pseudotsuga menziesijArbutus menziegiForest and Woodland Alliandeing the most

abundant of all alliances (210.8 ha or 521 acres; 60.6% of fbtalja plicata- (Abies grandi¥
Maritime Forest Alliancg36.7 ha or 90.7 acres; 10.6%) arsliga heterophyllaPseudotsuga
menziesil (Holodiscus discolgrForestAlliance (30.8 ha or 76.2 acres; 8.9%) are the next most
abundance alliances overa@lymphoricarpos albuBacific Coast Shkland Alliancels the most
abundant shrubland alliance covering 1.2 ha (3 acres) (0.35%). The most abundant herbaceous
alliance is thdRacomitrium canescemdonvascular Alliancevhich covers 6.3 ha (15.5) acres
(1.8%), almost entirely on Young Hill. Rudégdliances account for 36.4 ha (90 acres) (10.5%)

at English Camp.

Mitchell Hill, like English Camp, is largely dominated by forest alliances (97% of Mitchell Hill
total) with thePseudotsuga menziesi{Arbutus menziegiiForest and Woodland Alliand®ing

the most abundant alliance (116 ha or 286.4 acres; 62.8% of total). The next most abundant
alliance is the more mesiduja plicata- (Abies grandiy Maritime Forest Alliancevhich

occupies 57.2 ha (141.4 acres) or 31% of the total area. Two herbaceous alliances are found at
Mitchell Hill, Holcus lanatus Poa pratensis Elymus repen®rovisional Ruderal Alliancand
Bromus sitchensisElymus glaucu®rovisional Ruderal Alance and account for 4.5 ha (11.2
acres) (2.5%). Thelolcus lanatus Poa pratensis Elymus repenBrovisional Ruderal Alliance

is the more abundant of the two and occupies 4.2 ha (10.4 acres) (2.3%), mostly along old roads
and trails. These two herbacmoalliances are also the only ruderal alliances found at Mitchell

Hill. The only shrubland alliance is ttf&ymphoricarpos albuBacific Coast Shrubland Alliance
which covered 0.8 ha (1.9 acres) or 0.42% of the total area.

A total of 316 polygons (599.6 twa 1,481.6 acres) were classified to the Association level
(Table 7). The most frequent plant association waSymephoricarpos albusRosa nutkana

Pacific Coast Shrubland which occurred in 65 polygons although most patches of this type are
small and irtotal this association only covers 27.5 ha (68 aciid®Pseudotsuga menziesii /

Rosa gymnocarpaHolodiscus discolor / Festuca occidentdfigrest is the next most frequent
association (37 polygons) and also the most abundant as it oc28piba $80.6 acrel The

next most frequent (22 polygons) and abund@atq ha 0206.5 acres) association is fhieuja
plicata- Gaultheria shallorForest. Two other associatiof®seudotsuga menziesii
Symphoricarpos albugolodiscus discoloForest and hujaplicata-Abies grandig

Polystichum muniturorest, occupy more tha® ha (00 acrek

Of the 228 polygons (342.7 ha or 846.9 acres) not classified to the association level, many were
ruderal typegTable 7) Of natural association types, tBgmphoricapos albus Rosa nutkana

Pacific Coast Shrublangas the most frequent with 65 polygons followed¥sgudotsuga

menziesii / Rosa gymnocarpélolodiscus discolor / Festuca occidentdhsrestwith 37
polygons.Festuca roemer Camassia quamastCerastiumarvenseHerbaceous Vegetation
andLeymus mollis ssp. moHig\bronia latifoliaHerbaceous Vegetatidrad the most number of
polygons (12) of herbaceous natural association typesP3éedotsuga menziesirRbsa

gymnocarpa Holodiscus discolor / FestuaaccidentalisForestcovered more are2385 ha or
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580.6 acres) than any other association in the park. No shrubland or herbaceous association type
individually covered more than 70 acres. The most abundarfionesed natural typewere the
Symphoricarposlbus- Rosa nutkan&acific Coast Shrublan@®8 acres)l.,eymus mollis ssp.

mollis- Abronia latifoliaHerbaceous Vegetatiqd0.3 ha o25.4 acres)Racomitrium canescens

- (Selaginella wallacgiNonvascular VegetatiofY ha orl7.4 acres), anBestuca roeneri-

Camassia quamastCerastium arvensklerbaceous Vegetatid6.6 ha orl6.3 acres).

4.3 Vegetation Patterns
4.3.1 Vegetation Patterns at American Camp

Ruderal Vegetation

The predominance of ruderal vegetation types, especially at American C#eyts the long

history of agriculture and intensive grazing that has occurred in this unit of the park @igure
Much of the grassland at American Camp is now dominated by pasture grasses or other
nonnative grasses that colonized or were planted in former agriculture fields associated with the
Belle Vue Farm. Many of the ruderal vegetation types identified ipdhle especially the
herbaceous ones, are thought to be very dynamic and may change or express themselves very
differently year to year due to climatic and biological processes (i.e. dynamics of nonnative
rabbit populations). This is especially true fongh ruderal types which have a significant

presence of annual species such astreJuan Islands Ruderal Forbs and Graminoids Alliance
andBromus(diandrus, hordeaceus, sterijirovisional Ruderal AllianceNot all areas of

ruderal vegetation are thesult of historical cultivation activitiggs determined by LIDAR
investigation) Areasof ruderal vegetatiofoundoutside thénistorically cultivatecareasare
mostlyherbaceous typesmnd ardikely aresultof past overgrazing or other activities, inding

possible cultivation that is no longer visible wittDIAR. Conversely, some areas that were
historically cultivated now support natural rather than ruderal vegetation types. These areas are
shown in Figure Q. Many of these areas are now foresteds Tiicongruence may be the result

of coarse mapping of cultivated areas, may reflect different intensities, duration, or time since
theseareas were cultivated, or the result of successful regeneration of native vegetation that now
resemble natural planssociations.
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SAJH Vegetation Map
Macrogroup

- Southern Vancouverian Lowland Ruderal Grassland & Shrubland
- Western North American Ruderal Flooded & Swamp Forest
Western North American Ruderal Forest & Plantation

Western North American Ruderal Wet Meadow & Marsh

Western North American Ruderal Wet Meadow, Marsh & Shrubland

- Mowed Lawn
\ - Fruit Orchard

- Artificial Surfaces
- Ornamental Trees

Lr_r: Historically Cultivated Areas

San Juan Island National Historical
Park: American Camp

] Miles e Kilometers
0 0.5 1 0 0.5 1

Figure 9. Intersection of ruderal alliances and historically cultivated areas at American Camp.

Native Upland Grassland and Nonvascular Vegetation

Native upland grassland associations at America Camp primarily occur as small remnants that
escaped cultivation or intensive grazing (Figut® All of the native grassland types are
considered imperiled associations (Figu?g Small remnants of imperiled native prairie
vegetation (mostlyrestuca roemer Camassia qguamashCerastium arvensklerbaceous
Vegetation can still be found at American Camp, mostly around and north of the Redoubt area.
These pockets of native prairie escaped cultivation probably due to the shallow and/or rocky
nature of their soils or their proximity tock outcrops. In the western portion of American

Camp, thamperiledCarex tumulicolaHerbaceous Vegetatiatominates mesic areas and appear
to be mesimative prairie remnant€arex tumulicolehas been observed in many locations on
Whidbeylslandand Sa Juan Island and may have been a significant component to native
prairies prior to European settlement (Chappell and Caplow 20@#gx tumulicolas known to

be a very tolerant species, capablavithstanding overgrazingnowing,and trampling (Wilson

et al. 2008)Thefrequentstands of this association in the park occur near wetlands or in areas
which are seasonally moist. Some stands support a mix of wetland and upland species are clearly
more mesic than thiéestuca roemer Camassia quamashCeragium arvensdderbaceous
Vegetation remnant3he Carex tumulicolastands may have historically been more diverse wet
prairie or mesic transitional grasslands from dry prairie to wetland.

43



Y SAJH Vegetation Map
P Macrogroup

Ayl

/ - Californian-Vancouverian Foothill & Valley Forest & Woodland

- Cool Pacific Coastal Beach, Dune & Bluff Vegetation
T North American Pacific Coastal Salt Marsh

iﬁv Southern Vancouverian Lowland Grassland & Shrubland

‘ Terrestrial Bare Areas

Vancouverian Cliff, Scree & Rock Vegetation

- Vancouverian Flooded & Swamp Forest

Vancouverian Lowland & Montane Rainforest

Western North American Lowland Freshwater
Wet Meadow & Marsh

San Juan Island National Historical ¢ —1 Historically Cultivated Areas

Park: American Camp

Miles Kilometers
0.5 1 0 0.5 1

Figure 10. Intersection of native communities and historically cultivated areas at American Camp.

Currently theCarex tumulicolaHerbaceous Vegetatighssociation is not considered a wet

prairie type and is included uplag@uthern Vancouverian Shrub & Herbage®ald, Bluff, &

Prairie GroupIn addition, almost all athe stands of this association occur in previously plowed
areas thus it is difficult to determine whether this association is a novel type that colonized
following agricultural activities or whether this association reflects a remnant native prairie type
that has been able to withstand many yeatsumaninduced disturbances.

TheFestuca rubra (Camassia leichtlinii, Grindelia stricta var. strict&lerbaceous Vegetation

is animperiled coastal bluff association found along the bluffs of South Beach atoame

Camp (Figuret2). Only nine fair to good integrity occurrences are known in Washington. It was
probably more extensive historically but has been lost and/or degraded due to invasion and
increase of nomative species, invasion of trees and shrubis \aitk of fire, development, and
recreational impacts.

Three associations within theymus mollis Festuca rubraHerbaceous Alliancé~estuca

rubra - Ambrosia chamissonlderbaceous VegetatioRgstuca rubraStabilized Dune

Herbaceous Vegetatioheymusgmollis ssp. mollisAbronia latifoliaHerbaceous Vegetatioaje

found throughout the sand sheet, in old dunes and sandy soils, sand spits, and along the beach at
American CamgFigure 12)Exotic species invasior{e.g.,Ammophila arenarig recreation
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Figure 12. Location of imperiled plant associations at American Camp.
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activities, natural succession, alteration of coastal geomorphic processes, and devéiapenent
all contributed to the loss and degradation of all three associations.

Rock outcrops are often dominated by Recomitrium canescemgonvascular Alliance (Figure
11).

Native Upland Shrubland Vegetation

The only native upland shrubland vegetatioappgedat American Camp is the@ymphoricarpos
albusPacific Coast Shrublaméllliance (Symphoricarpos albusRosa nutkan&acific Coast
Shrubland associatiofifrigure B). Thisassociations frequently found throughout San Juan
Island in disturbed environments and around the perimeter of forest vegetation. Within the park,
this association is mostly found in previously cultivated areaddmg occur in transitional areas
between grasslaraehd forests. The frequency of this association within cultivated areas may
suggest this is a ruderal tygen the other hand, given that b@&mphoricarpos albusndRosa
nutkanaare native species it is possible that this association is an early pertiay is
intermediate between grassland and forested vegetation. However, even if it is a native, seral
association, it is likely that this association is more abundant today than historically due to
anthropogenic disturbances.

There are no upland implked shrubland associations at American Camp (Figye 1

SAJH Vegetation Map
Alliance

Symphoricarpus albus Pacific Coast
Shrubland Alliance

San Juan Island National Historical 7/ .
Park: American Camp VL1 Historically Cultivated Areas

Miles o Kilometers
0.5 1 0 0.5 1

Figure 13. Location of native upland shrubland alliance and historically cultivated areas at American
Camp.

Native Upland Forest Vegetation
Forest vegetation types at American Camp are limitédemorth side of Mount Finlayson and
northwest portion of American Camp (Figu®.1The most mesic forest types are found on the
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north side of Mount Finlayson where exposure to direct solar radiation and wind is minimal. The
relativdy dry forest alliane occurs in the northwest portion of Americaamp,mostly behind
the glacial moraine (Figure 3), on glacial drift and course outwash

SAJH Vegetation Map
Alliance

Pseudotsuga menziesii - (Arbutus menziesii)
Forest and Woodland Alliance

! Thuja plicata - (Abies grandis) Maritime Forest Alliance
P - Tsuga heterophylla — Pseudotsuga menziesii |

(Holodiscus discolor) Forest Alliance

San Juan Island National Historical
Park: American Camp

L eeeee— 0 12 o Kilometers
0 0.5 1 0 0.5 1

Figure 14. Location of native upland forest alliances at American Camp.

All of the forest associations at American Caang considered imperiled (Figurg)1Most of

these associations are restricted to areas within the Olympic Mountains rainshadow and have
experienced significant impacts from logging and conversion to development and agriculture.
Almost the entire northide of Mount Finlayson is dominated by imperiled forest associations,

two of which are the most mesic types found in the park {éugja plicatatypes; Table 7). The
imperiledPseudotsuga menziesii / Symphoricarpos allislodiscus discoloForestcovers

much of the northwest portion of American Camp (Figuke This forest type is restricted to the
Olympic rainshadow and has a significant tall shrub component relative to the other associations
in the Vancouverian Dry Coastal & Lowland (Dougfas Shae Pine, Madrone) Forest and
Woodland Groupvhich are found at the park.

Native Wetland Vegetation

The distribution of native wetland herbaceous and woody vegetation at American Camp is
shown in Figures3.and B, respectively. Herbaceousetlandtypes araincommon and mostly
found in seeps at the base of bluffs along South Belarit(s balticus Juncus effusus
Herbaceous Alliance) or in lagoorf3alicornia virginicaTidal Hebaceous Alliance).
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Figure 16. Location of native wetland woody alliances at American Camp.
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Only oneof the herbaceous wetland associations is imper8atiqornia virginica- Distichlis
spicata- Triglochin maritima- (Jaumea carnosajlerbaceous Vegetatn) and is located in the
lagoons along the north shoreline of American Camp (Figbie 1

Native woody wetland vegetation are concentrated in the western portion of American Camp at
seeps along South Beach or in areas with seasonally high water tabiesndpermeable
glaciolacustrine sediments which tend to pond water in the spring and early summerX&igure
NRCS 2009). Th®ubus spectabiliShrubland Alliance an@rataegus douglasiPacific Coast
Shrubland Alliance occur in seeps with seasonal or geemt groundwater dischardgalix
hookerianaSeasonally Flooded Shrubland Alliance occurs in both seeps and areas with perched
seasonally high water tables. All the other woody wetland alliances occur in areas with
seasonally high water tables due tolatreely shallow underlying impermeable soil layer

Four of the native woody wetland associations are considered imperiled, includiwptiias
tremuloided Carex obnuptd-orest,Salix hookeriana (Salix sitchensjsShrublandCornus
sericeaShrublandandMalus fusca (Salix hookeriang/ Carex obnupté&hrublandFigure B).

4.3.2 Vegetation Patterns at English Camp and Mitchell Hill

Ruderal Vegetation

Although English Camp and Mitchell Hill have experienced significant human impacts (NPS
2008) they are of different nature than those experienced at American Camp (e.g. less cultivation
and more logging) resulting in leaseaof ruderal vegetation typeEigurel17). Almost all of the
ruderal vegetation in those two units is located within historically cultivated areas. The most
expansive area of ruderal vegetation outsidasibricd cultivationis in the southwest corner of
English Camp in the forests the north of the large wet meadow and grassland. Agee (1987)
described the forest type in this area as one that established after loggpr8p5@ardefore
present The trajectory of the recovering vegetation in this area does not resemble vegetation
type found in analogous natural environments elsewhere. There is also a significant area of
ruderal vegetation on the slopes of Young Hilhese areasredominatedoy theArrhenatherum
elatiusProvisional Ruderal Alliance artde Bromus(diandrus, hordaceus, sterilisProvisional
Ruderal Alliance These vegetation types are likely the result of overgrazing that has allowed
aggressiveonnative annual bromes and tall oatgréasshenatherum elatiysto establish and
thrive. Talloatgrass may have alsodmeplanted as forage for livestock or invaded from nearby
areas thatvere planted for this purpose (i.e. the meadow to the west of Young Hill).

Ruderal vegetation types at Mitchell Hill are limited to trails and old roads and a small portion of
a clearedneadow in the northwest corner of the unit. There are, however, some early seral forest
types that occupy relatively recently (e.g.;3byears ago) logged areas.
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Figure 17. Intersection of historically cultivated areas with ruderal vegetation types at English Camp and
Mitchell Hill.
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Native Upland Grassland and Nonvascular Vegetation

Only a few very small patches of native grassland remain at English &ainmpne occur at

Mitchell Hill (Figure 18). The remaining grassland areas are dominated leyalidegetation

types (see discussion above). The native upland grasslands at English Camp occur on the top of
Young Hill in relatively protected areas around the periphery of rock outcrops. The types include
theimperiledCarex inops Eriophyllum lanatunHerbaceous Bald arfélectritis congesta

Herbaceos Bald both of which are found in a few small, relatively mgsatches near the edges

of balds(Figure18).

Figure 18. Location of native upland grassland and nonvascular alliances at English Camp and Mitchell
Hill.
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Figure 19. Imperiled plant associations at English Camp and Mitchell Hill.

Very few occurrences of either association are known in Washington and most are small. Both
associations are threatened by invasion from nonnative species, roadbuilding, trampling, and
activities association with timber harvesting. Many areas of the natckops on Young Hill are
dominated by th&®acomitrium canescemMonvascular Alliance (Figur&g).
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Native Upland Shrubland Vegetation

The Symphoricarpos albusRosa nutkan®&acific Coast Shrublan@ymphoricarpos albus

Pacific Coast Shrubland Alliances the only native upland shrubland type found at English
Camp or Mitchell Hill (Figure @). As at American Camp, this association tends to occur in areas

A

that were previously cultivatddut can occur i n O6natural d settir

Figure 20. Location of native upland shrubland alliance at English Camp and Mitchell Hill.
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Native Upland Forest Vegetation

Forest alliances occupy almost the entire area of English Camp and Mitchell not covered in
ruderal vegetatiofFigure 2L). ThePseudotsug menziesit (Arbutus menziesifforestand
WoodlandAlliance is the most abundance forest type at English Camp and Mitchell Hill. This
alliance occurs on shallow or rocky, coarse soils and, other than oak woodlands, represent the
driest forest types in the park. The most mesic forest types areThuieplicata- (Abies

grandig Forest Alliance which is extensiveMttchell Hill in low-lying flats and at English

Camp in protected sites on north or eastern slopes and-lyitoyvlats. TheTsuga heterophylla

- Pseudotsuga menziesiHolodiscus discoloForest Aliance occupies a large area at English
Camp and th@uercus garryandVoodland Alliance covers a large section of the western side of
Young Hill.

Figure 21. Location of native upland forest alliances at English Camp and Mitchell Hill.
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All of the foresttypes except thalnus rubra- (Picea sitchensis Tsuga heterophyllaForest

and Woodland Alliance, atiieperiled association@-igure 23. The imperiledPseudotsuga

menziesii / Rosa gymnocarpélolodiscus discolor / Festuca occidentdhigrestoccupies more
areathan any other vegetation type in both units. This association is mostly restricted to the areas
within the Olympic rainshadow and to a relatively specific environmental range with those areas
that consists ashallow or very rocky, wéldrained soils on steep or upper slopéh southerly
aspects. In addition, few occurrences not significantly altered by past timber harvest are known
in the lowlandsAt English Camp and Mitchell Hill it is very extensive adodnd in ar@s with
shallowor coarse soil€ther abundant imperiled forest associations includ@ tioga plicata /
Gaultheria shallorForest and'huja plicata- Abies grandis / Polystichum munitdforest.Both

of these forest types represent the messic upland forest typestihe park. The latter

association is mostly limited to seasonally wet soils within the Mitchell Hill unit that remain
moist through the growingeason. Botlassociations are limited to areas within the Olympic
rainshadow and have been greatly reduced eamzl extent by development and agriculture and
most remaining stands have experience past logging. Four other imperiled forest association
occurs withEnglish Camp and Mitchell Hill.

The imperiledQuercus garryana / Symphoricarpos albus / Carex indje®dand Association,

which occurs on the west slope of Young Hill (Figl8®, is of special interest to restoring the
historical landscape at EngliSlfamp (NPS 2008). In general, oak woodlands are quite rare in the
Puget Trough due to development, invasibnannatve species, and encroachment of
Pseudotsuga menziediie to fire suppression. This particular association is only known from

the Puget Lowland of western Washington and the Georgia Basin of southwestern British
Columbia at low elevations. There are probablR0siable occurrences and a relatively small

but unknown globahreain a small range. It has been degraded and continues to decline in extent
and condition through a combination of exotic species invasawesgrazing, tregvasion with

fire suppression, fragmentation, amdidential conversion. There are now oniyeay small

number of highly viable occurrencemmainingandare continually threatened Ibymerous
stressorsNPS staff at SAJH hasitiated a series of prescribed burns to restioegelatively

open understorigypical for this oak communitgndto reduce encroachment BEeudotsuga
menziesii.

Native Wetland Vegetation

Four herbaceous and two forested native wetland alliances are fdangliah Camp and
Mitchell Hill (Figure 22). The most frequent and abundant type is ftee=f macrophyllum

Alnus rubrg Riparian Forest Alliance, which occupies seasonally wet areas associated with
streams or seasonally perched water tafilles other foested type is thelf6ugaheterophylla-
Picea sitchensis Thuja plicata- Abieg / Lysichiton americanu€oniferous Swamp Woodland
Alliance which corresponds to the imperil€sluga heterophylla(Thuja plicata- Alnus rubra) /
Lysichiton americanusAthyrium filix-feminaForestis a hardwoodconifer swamp which
occurs in two locations at Mitchell Hill. It occurs in perennially saturated aodss sensitive to
changes in hydrology or waterajity and logging disturbance. Gtfail activities (e.g.

especially mountain biking) is common at Mitchell Hill and could pose a thréaisto
association by disrupting soils and trampling vegetation. Herbaceous alliances are found at seeps
at English Cenp and along the shorelines. The latter type isniperiledSalicornia virginica-
Distichlis spicata Triglochin maritima- (Jaumea carnogaHerbaceous Vegetatiavhich
occursin very narrow strips along the shoreline of Garrison\Wegtcottbays.This is the same
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association that is predominant at the American Camp lagoons. The seeps are dominated by
Equisetum (arvense, laevigatum, hyemale, telma&saipermanently Flooded Herbaceous
Alliance and theJuncus balticus Juncus effusydHerbaceous Aiance.

Figure 22. Location of native wetland alliances at English Camp and Mitchell Hill.

The fourth herbaceous alliance is the imperlissnassia quamastirriteleia hyacinthina
Herbaceous Balahich is found in a few small patches near the top of Young Hill in bedrock
depressions that are seasonally wet. These depressions appear to fill with water during winter
and spring months and dry out by the end of summer. The water remains long enbagh tha
mixture of wetland andpland species are present. As noted eadiere rush (eithefuncus
kelloggiior Juncus tiehm@ identification pending, although both are state rare plants) was
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found in this associatiowithin the park As with the other dd types, this association is
threatened binvasion fromnonnative species, road building, trampling, and activities
association with timber harvestinghe Young Hill occurrence of this association occurs in an
area which appears to receive a lot of ijkand equestrian use. Directing such activities away
from this association may be needed to ensure thet@ngviability of this association and the
rare plant.

4.3.3 Conclusions
Every vegetation type with the park was classified and mapped to ahle&¢C Alliance
level. Many types were classified and mapped ¢oAbsociation level of the NVC.

Although ruderatypeswere challengingo classify due t@lack of sufficient classification data
and the dynamic nature of ruderal aredisgancelevel units of ruderal vegetation were classified
and mappedlrhe mapped locations of the ruderal types are less likely to be problematic
compared to their classificatioNative grasslands, shrubland, forest, and wetland vegetation
types were als mapped to thdliance and in many cases the Association level providing a wall
to-wall map of vegetation types in the park.
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5.0 Accuracy Assessment

NPSguidelines for vegetation inventory and mapping projects require 1) validation of thematic
accuracy of map products and 2) a formal accuracy assessment (NPS 2009; Lea and Curtis

2010). Validation i s imgwloseolgeetvesis todetermioer e | i mi t
whether a final draft map meets an acceptably minimal threshold in order to proceed to the

t hematic accuracy assessment of individual ma
validation 1 s efnam asa e has mat meimd thamatic dccuracy
requirementso (NPS 2009). A minimum accuracy

validation (NPS 2009). Additionally, validation points can provide information for the mapping
project to modify orevise map or classifications. The validation process is external to
development of the magndprovides a neutral evaluation of the map. Validation sampling and
evaluation was accomplished by Rex Crawford, WNHP ecologist who played no role in the
mappng project prior to validation.

The purpose of the accuracy assessifeRji s fit o i nform users of the
individual vegetation map classes and of the relationship of the errors (confusion) between
classeso (Lea and alidation, sverdllinaarcuracy isa dedvedrfrormn a st t
the process of evaluating individual map classes and is not intended for map revision. The AA
provides users of the final map information that clarifies errors and limitations of the map and
classesThe acuracy requirement is 80% established byNRS VIP. The AA is also an

external and neutral process that was accomplished by Rex Crawford, WNHP ecologist, who did

not play role in the mapping projgatior to the validation phase.

5.1 Methods

5.1.1 Sampling Points

Point locations were provided by NCEWPS staff following protools in Lea and Curtis (2010).
The points were derived from the vegetation polygprsvided and described INPS GIS staff,

as follows Version 4 sajh_vegetation_map.gdb wasdito create sample points for each

alliance classPoints were placed at the center of each polygohowing the recommendations

in Lea and Curtis, 2010, forest polygons were buffered 28 meters from their boundary towards
their interior. Norforest poy/gons were buffered 18 meters from their boundary towards their
interior.

Once generated, cenfpoints were manually moved in smaller polygons in order to best
accommodate a 56m plot diameter for forest polygons and@e&8plot diameter for non
forestpolygons.Larger polygons that could accommodate multiple plots were assigned multiple
points. As many sample points as possible were created that would fit inside a polygon without
overlap among the 56 or 36 meter diameter buffers. Linear polygonsdteanat wide enough

for a plot were manually assigned one sampling point.

Coordinates (UTMzone 10N NAD 1983) were generated for each sampling point. Each point
was uniquely labeled with park code (SAJH), the verification acronym (VR), the buffer size
(meters), and a unique identification number based on an assigned random number.
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Five alliances did not have sufficient sample points to meet recommended sample size. For four
alliances, additional points were manually added. Héstuca roemeiProvisional(Restoration)
Ruderal Alliance polygons were too small to accommodate morahhespoints for accuracy
assessment purposes.

The objective of alidation samplings to assess the overall accuracy of the mapaasdchit
requiresfewer samplethan samjing for thematic accuracy assessmiuatt focuses on accuracy
of individual map classe¥alidation points were drawn from the poollf57sample poirgas
outlined above to proportionally represent mapped clas$&didation sampling was performed
between June 27 and July P®11in which 101 validation points were sampl@élgures 23 and
24). Sample points were located uskugPadon Mobile Mapper 10 or on Hewlett Packard
IPAQ. Aerial imagery, road and trails and topographic layer were used fielth to assist in
locating validation points. A polygon layer of mapped vegetation clagietabelswas

available during validation samplingalidation points that are not used to alter the final map
spatially or thematically can be applied to tkhewmacy assessment (Lea and Curtis 2010).

Figure 23. Distribution of accuracy assessment points (blue) and subset of validation points (yellow) used
for accuracy assessment at American Camp, San Juan Island National Historical Park

Accuracy AssessmefhA) samplingtook placebetween July 25 and August 5, 2(4t1258

sample pointslrawn from the pool of sample points outlined abdueal AA points for

evaluation included 96 validation points not used to revisérthbmap or classification. This

resuted in a total number of 354 sample poinsgd in the AA analysis, with the 96lidation

points represeirtg 27% ofthe total Figures 3 and 2 illustrate the distribution of the 96

validation points and the 258 accuracy assessment points in th&lpai@54 AA points

sampled were located using ArcRadMobile Mapper 10 or on Hewlett Packard iPAQ. Aerial
imagery, road and trails and topographic layer were used in the field to assist in locating both AA
and Validation points. A polygon layer of mappestjetation classes wastavailable during

AA point location and sampling.
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