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Executive Summary  

The National Park Service (NPS) Vegetation Inventory Program (VIP) is an effort to classify, 

describe and map existing 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 Cascades Network (NCCN), has completed a 

vegetation classification and map of San Juan Island National Historical Park (SAJH). 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. 

Classification data collection occurred simultaneously with field-based mapping. Collection of 

new data occurred in 171 plots and was designed to fill known gaps in the existing classification, 

to document the occurrence of known associations, and to identify previously unrecognized 

associations. 

A vegetation key was developed to enable future users to identify plant associations or alliance 

types in the field (Appendix B). New or edited summary descriptions (Appendix B) were written 

for all plant association or alliance types. 

There were 49 alliances classified as occurring within SAJH. 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 additional nine map units were used for Cultural and 

Non-vegetated cover types. Three ñAllianceò level units were documented for cultural vegetation 

including one unit for Agromorphic and two units for Developed vegetation classes. There were 

also an additional six map units identified for non-vegetated cover types. Nearly 43% of the 

vegetation alliances were classified as ruderal types, indicating that past land use has resulted in 

numerous novel vegetation types dominated by non-native vegetation or combinations of native 

species with no similar type existing in ónaturalô landscapes. 

The most frequent alliance and the alliance covering the greatest area (317.3 ha or 784.2 acres) is 

the Pseudotsuga menziesii - (Arbutus menziesii) Forest and Woodland Alliance. The 

Symphoricarpos albus Pacific Coast Shrubland Alliance was the most frequent and most 

abundant shrub alliance. The Holcus lanatus - Poa pratensis - Elymus repens Provisional 

Ruderal Alliance dominated the herbaceous areas (104.8 ha or 259.1 acres). 

The validation and accuracy assessment process are external to development of the map and 

provides a neutral evaluation of the map and were accomplished by Rex Crawford, WNHP 

ecologist who played no role in the mapping project prior to these tasks. Validation and accuracy 

assessment took place at 354 sample points. 

The accuracy assessment at the alliance-level has an overall accuracy of 82.0 ± 5.2% (90% 

confidence intervals). The Kappa index was 82.1% ± 3.5% (90% C.I.). This meets the accuracy 

requirement of 80% established by the National 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 Park (SAJH) was established in 1966 and encompasses 709 

ha (1,752 acres). The park preserves the sites of the American and English camps, and 

commemorates the historic events that occurred in the camps from 1853 to 1871 including the 

Pig War of 1859. The park also protects significant natural habitats and resources essential to the 

cultural landscapes, including shoreline and intertidal habitat, wetlands, marine lagoons, 

grasslands, oak woodlands and forests of varying ages and condition. Management of these 

natural resources is an integral component of preserving and providing interpretation of the 

historical resources at SAJH. Restoration and maintenance of natural systems and processes is 

also a management goal of the park (NPS 2008). 

A key management goal for SAJH is to ñemphasize the connections and interrelationships 

between the parkôs natural and cultural resourcesò and includes ñproviding opportunities for 

visitors to understand the importance of the parkôs natural resources in defining the cultural 

landscapes and influencing the settlement and historic events of San Juan Islandò (NPS 2008). A 

key resource for park staff to implement management objectives is an accurate vegetation 

inventory and map which would significantly increase the ability of National Park Service (NPS) 

staff to communicate to the public the overall diversity of the park and the details of the habitats 

found therein. The inventory and map would also greatly assist in resource management 

planning. Lastly, a vegetation map would provide an important baseline against which change in 

vegetation can be compared. 

Previous research described and mapped vegetation types occurring within SAJH (Agee 1984, 

1987; Holmes 1998; Peterson 2002). These efforts provided managers with a good understanding 

of vegetation resources at SAJH. However, those classifications and maps were often too coarse 

relative to management needs, were not cross-walked to the most recent version of the U.S. 

National Vegetation Classification (FGDC 2008), and/or did not comprehensively address all 

existing vegetation types. This project addresses those information gaps by building on the 

previous mapping work, expanding it to all vegetation resources within the park, and creating 

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 vegetation types. SAJH preserves the sites of 

the American and British camps on the island as well as a broad range of habitats, from intertidal 

marshes to evergreen forest. The Washington Department of Natural Resourcesô Natural 

Heritage Program (WNHP) collaborated with the NCCN to develop a vegetation classification 

and vegetation map for SAJH. 

The SAJH vegetation inventory and mapping project was a collaborative endeavor between 

theNPSôs NCCN Inventory and Monitoring Program and the WNHP. NatureServe has also 

played a role. NCCN staff generated the initial proposal for project funding. WNHP was selected 
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as a partner for the classification analysis because of their extensive work to develop 

classifications of native plant communities throughout Washington State. WHNP staff are 

experienced in all phases of development of vegetation classifications and employ the same 

national system of classification used by the NPS. WNHP was responsible for identifying data 

gaps, collecting and analyzing field data, updating the existing vegetation classification, and 

mapping vegetation types. WHNP independently conducted the validation and accuracy 

assessment for the map. NCCN provided project oversight and also assisted with the accuracy 

assessment by developing random sampling points. NatureServe provided periodic input 

regarding vegetation classification issues. 

SAJH is split into two spatially distinct units: English Camp, located in the northwest portion of 

San Juan Island, and American Camp, located at the southern 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 report, the project deliverables include: (1) vegetation classification and key; 

(2) vegetation map according to NPS standards; (3) an accuracy assessment of map classes; and 

(4) GIS layers depicting the vegetation 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 and Monitoring Program. The U.S. Geological Survey (USGS) Vegetation 

Characterization Program lends a cooperative role in the NPS VIP. This landmark program is 

both the first to provide national-scale 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 the NPS along with additional cooperative projects. The vegetation mapping program is an 

important part of the NPS Inventory and Monitoring Program, a long-term effort to develop 

baseline data more than 280 national 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 peer-reviewed, objective 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 initial inventory 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, 

accuracy assessment, 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 mapping unit of 0.5 hectares 

and classification accuracy of 80% for each map class. Nature Serve, an important partner in the 

USGS-NPS Vegetation Mapping program, is the caretaker of the National Vegetation 

Classification System, which is used by the program to classify vegetation communities. 

http://science.nature.nps.gov/im/inventory/veg/index.cfm
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A report of project methods and results is provided at completion of individual projects. Project 

results include a rich set of data and information for each park project. A comprehensive list can 

be found here: http://biology.usgs.gov/npsveg/about.html.  

1.3 The National Vegetation Classification Standard 
The Federal Geographic Data Committee National Vegetation Classification (NVC) standard is 

used for this project (FGDC 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 earlier 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 throughout the National 

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 by the FGDC in February 2008 (FGDC 2008).  

Vegetation classification systems attempt to recognize and describe repeating assemblages of 

plants in similar habitats. The NVC is a hierarchical system. The first iteration of the NVC 

consisted of seven levels defined by both physiognomic characters and floristic criteria. The five 

upper levels (class, subclass, group, subgroup, and formation) were primarily based on 

physiognomic features. Physiognomic features have broad geographic perspective while floristic 

units have utility in local and site-specific applications (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, differences in floristic composition distinguished the two lowest levels of the 1997 NVC, 

alliance and association.  

The 2008 FGDC standard substantially revised the 1997 hierarchy and was used for this project. 

As stated in the 2008 standard (FGDC 2008):  

ñThe revised hierarchy addresses the following issues, among others: a) uses vegetation criteria 

to define all types (de-emphasizing abiotic criteria, such as hydrologic regimes in wetland types), 

b) provides a clear distinction between natural and cultural vegetation wherever 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 broad growth 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 middle-level 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) provides detailed standards 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 

particular needs of cultural vegetation.ò 

The 2008 NVC hierarchy consists of eight levels, organized into three upper levels extracted 

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
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same two lower levels as in the 1997. The FGDC 2008 standard fully discusses the rationale and 

criteria of each hierarchy level which are summarized in Table 1 

(http://www.fgdc.gov/standards/projects/FGDC-standards-projects/vegetation/NVCS 

V2_FINAL_2008-02.pdf). 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 two lower levels and the levels above 

have been clarified. The 2008 standard provides the following expanded definitions (FGDC 

2008): 

Alliance: A vegetation classification unit of low rank (7th level) containing one or more 

associations, and defined by a characteristic range of species composition, habitat conditions, 

physiognomy, and diagnostic species, typically at least one of  which is found in the uppermost 

or dominant stratum of the vegetation (Jennings et al. 2006). Alliances reflect regional to sub-

regional climate, substrates, hydrology, moisture/nutrient factors, and disturbance regimes.  

Association: A vegetation classification unit of low rank (8th level) defined on the basis of a 

characteristic range of species composition, diagnostic species occurrence, habitat conditions and 

physiognomy (Jennings et al. 2006). Associations reflect topo-edaphic climate, substrates, 

hydrology, and disturbance regimes.  

NatureServe coordinates plant association data for the NPS vegetation mapping projects. 

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

Hierarchy Level Criteria  

Upper: Physiognomy plays a predominant role.  

Middle: Both floristics and physiognomy play a significant role. 

Lower:  Floristics plays a predominant role. 

 

1.4 Nomenclature and Naming Conventions 
Species nomenclature follows the Integrated Taxonomic Information System, which receives its 

plant species information from USDA PLANTS (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 names of associations and alliances. Jennings et al. 

(2006) describe the naming convention for alliances and associations: 

a. Alliance or association nomenclature shall contain both scientific and English common names, 

e.g., Quercus garryana Woodland Alliance as well as Oregon White Oak Woodland Alliance. 

L1 - Formation Class Broad combinations of general dominant growth forms that are adapted 
to basic temperature (energy budget), moisture, and/or substrate or 
aquatic conditions.  

L2 - Formation Subclass  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.  

L3 - Formation Combinations of dominant and diagnostic growth forms that reflect global 
macroclimatic factors as modified by altitude, seasonality of precipitation, 
substrates, and hydrologic conditions.  

L4 - Division 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. 

L5 - Macrogroup 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. 

L6 - Group 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 

L7 - Alliance 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.  

L8 - Association Diagnostic species, usually from multiple growth forms or layers, and 
more narrowly similar composition that reflect topo-edaphic climate, 
substrates, hydrology, and disturbance regimes. 
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The relevant 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 and mid-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 slash ( / ). Diagnostic 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 measures of diagnostic value. 

d. Association or alliance names include the name of the level of the hierarchy that the unit is 

placed in (e.g., Quercus garryana Woodland Alliance). 

e. In cases where diagnostic taxa are unknown or in question, a more general term is currently 

allowed as a ñplaceholderò (e.g., Salix hookeriana / Carex spp. Shrubland Association).  

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 very diverse vegetation with relatively even 

dominance and variable total composition. For alliances and other levels, no more than three 

species shall be used. 
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2.0 Study Area 

2.1 Location  
San Juan Island National Historical Park is located on San Juan Island, the second largest island 

in the San Juan archipelago, a series of islands in northwest Washington 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 Camp (214 ha 

or 529 acres), located in the northwest portion of San Juan Island, and American Camp (495 ha 

or 1,223 acres), located at the southern tip of San Juan Island. During the course of the project, 

NPS added an additional unit adjacent and south of English Camp, called Mitchell Hill (125 ha 

or 309 acres). All three units were included in the spatial scope of this project. 

 

Figure 1. Location of San Juan Island National Historical Park. 
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2.2 Climate  
Climatic conditions on San Juan Island are affected by the islandôs location within the rain 

shadow of the Olympic Mountains. The prevailing southwesterly winds of the region lose 

moisture as they make their way over the Olympic Mountains producing much drier conditions 

in areas located to the northeast of the Olympic Mountains.  The rain shadowôs effects are most 

intense on the northeastern portion of the Olympic peninsula and in the San Juan Islands. Aspect 

also affects local climatic conditions. For example, south to west aspects are exposed to summer-

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

(Agee 1987). 

Precipitation varies significantly on San Juan Island, with higher precipitation in the north part of 

the island where the rainshadow effect subsides. Most precipitation occurs in between October 

and April while the driest months are July and August. Average rainfall on the south side of the 

island near American Camp is 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 occurs. 

Average annual maximum temperature in the nearby Olga, Washington weather station is 13.9
o
 

C (57
o
 F) while the average minimum is 4.8

o
 C (42.4

o
 F). In winter, the average temperature is 5

o
 

C (41.0
o
 F) and the average daily minimum temperature is 2.1

o
 C (35.8

o
 F). In summer, the 

average temperature is 15.2
o
 C (59.4

o
 F) and the average daily maximum temperature is 20.5

o
 C 

(68.9
o
 F). The sun shines 62 percent of the time in summer and 28 percent in winter (NRCS 

2009).  

In summary, the maritime environment and location of San Juan Island within the rainshadow 

results in short, cool and dry summers while winters are mild and 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 key geological processes: (1) accretion of small 

microcontinents to the mainland and (2) glaciation (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 years 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 series of horizontal thrust faults which 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 andesites) and rocks derived from sediments laid down on the 

ocean floor, including muddy sandstones, chert, and limestone (Alt and Hyndman 1995). 

During the Pleistocene Epoch, at least four glaciations occurred in the region. The most recent 

ice sheet, the Cordilleran ice sheet, covered San Juan Island between 18,200 and 13,300 years 

ago and flowed south-southwest 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 ago. As the glaciers advanced they carved bays and channels and rounded more resistant 
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rock (NPS 2008). As the glaciers melted and retreated, debris of various sizes were deposited as 

glacial moraines and outwash plains (NPS 2008). Most of San Juan County is covered with 

glaciomarine and glacial outwash deposits. Glacial deposits on the San Juan Islands are relatively 

thin in comparison deposits on the mainland (NPS 2008). The depth of these deposits varies from 

approximately 20 feet or less at English Camp to nearly 100 feet at American Camp (NPS 2008). 

Mount Finlayson, located in the southern part of the island at American Camp, is part of a glacial 

moraine formed from glacial till and outwash sand that extends from Mount Finlayson west 

through the middle of the American Camp unit (Figure 2). Other notable features at American 

Camp are the terraces which extend along the south slope of Mount Finlayson which provide 

evidence of isostatic uplifting of the crust following glaciations (Figure 2; NRCS 2009). During 

the last glacial maximum, the immense weight of the overlying ice depressed the crust 300-400 

feet. As the glaciers retreated and the ice melted, the crust ñreboundedò and left a series of 

stranded marine terraces in the vicinity of Mount Finlayson (NRCS 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 

13,500 years (NPS 2008). 

 

Figure 2. Topography of American Camp. 

2.3.2 Topography 

The topography of San Juan Island is the result of a complex geologic history. Thrust-fault 

orogeny created steep, rocky hills and glaciers modified the hills and formed glacial drift plains 

and valleys. The elevation of San Juan Island is mostly less than 400 feet although occasional 

steep slopes and rock bluffs occur (NPS 2008). At 1,036 feet, Mount Dallas is the highest point 

on the island and is located between English and American camps. 

The topography varies greatly between English and American camps. Sand sheets, moraine 

deposits, beaches, rocky outcrops, lagoons, and the 290 feet high Mount Finlayson characterize 
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the topography of American Camp (Figure 2). 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 (NPS 2008). Rocky 

outcrops also occur in the northwestern portion of American Camp. English Camp is located on 

the northwest corner of the island and most of the unit is somewhat level with a gradual rise from 

the shoreline. Rocky outcrops are scattered throughout the area. Bell Point lies between Garrison 

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 feet (Figure 3). The hilly topography continues south into 

the Mitchell Hill unit, which contains a mostly rolling landscape. 

 

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. Both drift and outwash often 

overlie dense glaciomarine deposits which are finer-textured material (NRCS 2009). Marine 

metasedimentary-derived 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 wet or wetter 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 cobbly, excessively drained soils occur in the prairie and 

slopes of Mount Finlayson (NPS 2008). Sites with a densic horizon near the soil surface result in 

seasonally wet soils in scattered locations around American Camp. 

Soils at English Camp are shallow to moderately deep. Seasonally wet soils (associated with 

densic horizons) are found in low gradient areas. On Young Hill, well-drained gravelly soil 

occurs between outcrops. Soils on the north side of Young Hill are cobbly and well-drained 

while those on the south slope have a dark surface horizon suggesting the area was historical 

dominated by grassland or open woodlands (NPS 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 island, runoff is proportionally high with between 11 to 45 percent 

of annual rainfall resulting in runoff (NPS 2008). Conversely, groundwater recharge occurs 

where soils are well-drained 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 San Juan Island vary but have been estimated to be 

between 45-49 percent of average annual rainfall (NPS 2008). The interaction of runoff, 

groundwater recharge, and evapotranspiration results 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 are small springs, seeps, intermittent streams, and other wetland 

areas scattered throughout the park. Holmes (1998) identified 35 wetlands in the park, with 26 

occurring at American Camp and nine at English Camp. Many wetlands occur where surface 

water seasonally ponds due to the presence of an underlying 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 perennial stream is located at 

Mitchell Hill. The most significant surface water resources in the park are three tidal lagoons 

located along the north shore of American Campôs Griffin Bay (First, Jakle's and Third lagoons). 

These wetlands are temperate marine lagoons, which are uncommon features along the northwest 

Pacific coast (Holmes 1998). 

Holmes (1998) documented 37.2 ha (91.9 acres) of wetlands (or 5% of land cover) within the 

park. He documented 32 ha (79.2 acres) of wetlands at American Camp and noted that they 
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consisted of a total of 16.2 ha (40.5 acres) of palustrine forested, 3.4 ha (8.5 acres) of palustrine 

scrub shrub, 2.7 ha (6.7 acres) of palustrine emergent, 0.1 ha (0.3 acres) of palustrine aquatic 

bed, and 0.2 ha (0.6 acres) of palustrine unconsolidated bottom. The lagoons consisted of 4.1 ha 

(10.1 acres) of subtidal unconsolidated bottom, 3.9 ha (9.72 acres) of intertidal emergent, and 1.2 

ha (2.9 acres) of intertidal unconsolidated shore (Holmes 1998). 

The 5.1 ha (12.7 acres) of wetlands occurring at English Camp were all palustrine and included 

3.2 ha (8.0 acres) forested, 0.1 ha (0.3 acres) scrub shrub, and 1.8 ha (4.4 acres) emergent 

(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 above South Beach at American Camp where spear points were discovered (NPS 2008). 

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

peoples for hunting, fishing, and gathering of food and other resources. Archaeologists postulate 

that human population on San Juan Island then increased and began to occupy the island 

permanently (NPS 2008). By the time of European contact just over 200 years ago, the native 

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

tribes. These tribes exhibited seasonal patterns of moving between islands and the mainland and 

from larger winter villages to smaller camps in other seasons (NPS 2008). 

Three villages were located in northern San Juan Island near Lonesome Cove, Mitchell Bay, and 

Garrison Bay, which is within the English Camp unit of the park. Four 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 reported at the south end of the island during early explorations of the 

area (NPS 2008). 

Native peoples gathered 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 peoples are known to have burned prairie and oak 

woodlands to encourage the production of food resources such as camas as well as to maintain 

open habitat for deer and other animals they hunted (NPS 2008). 

The Spanish are the first known Europeans to have explored the San Juan Islands with Manual 

Quimper sailing through the area in 1790 followed by Francisco Eliza the following year. Eliza 

is thought to have given the San Juan Islands their name (NPS 2008). In 1790, Spain and Great 

Britain agreed to joint exploration and occupation of the Salish Sea region. Captain George 

Vancouver explored the region in 1792. In 1841, U.S. Navy Lt. Charles Wilkes charted the San 

Juan Islands based largely on previous surveys conducted by Quimper, Vancouver, Eliza, and 

Galiano (NPS 2008). In 1846, the Oregon Treaty was signed and delineated the 49
th
 North 

Parallel as the boundary between British and American possessions in the West but left the 

boundary between Vancouver Island and the mainland ambiguous leaving ownership of the San 

Juan Islands in dispute (NPS 2008).  

Exploitation of the San Juan Islands by Euro-American 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 permanent agricultural station, called the Belle Vue Sheep Farm, on the 
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southern end of San Juan Island (and within American Camp unit) in 1853 (NPS 2008). The 

farm supported a herd of 4,500 sheep and contained houses, barns, outbuildings, fenced pastures, 

and more than 40.5 ha (100 acres) of cultivated land (NPS 2008). In the 1850ôs residents of San 

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 patch. The boar belonged to the 

Belle Vue Farm and subsequent disputes about the incident 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 at the north 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. The Pig 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 posts, both camps were sold to private individuals. At 

American Camp, homesteaders continued to farm and graze the landscape. In 1951, the 

Washington State Parks and Recreation Commission acquired five acres (2 ha) of the historic 

camp site. The Crook family acquired English Camp in 1875 and farmed and worked the 

landscape until 1963 when the family transferred ownership of the site to Washington State 

Parks and Recreation Commission. In 1966, the San Juan National Historical Park was created 

and both the English and American camp sites were transferred from Washington State Parks 

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 Ranging (LiDAR) data (Puget Sound Lidar Consortium 2011). Using 

LiDAR, observable past or current land use signatures are activities that have physically 

disturbed the soils such as plow lines, roads, mounds, soil pits, etc. Using this data source, 

cultivated areas were mapped for all three units of the park and are shown in Figures 4 and 5. 

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 (Figure 4) whereas they 

were more limited at English Camp/Mitchell Hill (Figure 5). This doesnôt suggest English Camp 

or Mitchell Hill had less impact from past land use, only that physical disruption of the soil 

profile appears to be less extensive. Logging was likely a significant impact at all three units 

(NPS 2008). 

In the late 1800ôs, the European rabbit (Oryctolagus cuniculus) was introduced 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 effect of rabbit herbivory has 

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

European rabbit became abundant on the islands by 1930ôs and its large numbers resulted in 

large areas of denuded ground, which are typically taken advantage of by nonnative plant 

species. The digging of warrens (underground system of burrows) has also altered soil-water 

relationships in areas where rabbit populations are abundant, such as the grasslands of American 

Camp. The rabbit population plummeted in the 1980s and has fluctuated since. The current 

population is estimated to be fewer than 1,500 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 (Figure 6). Historically, most of these grasslands consisted of 

native prairie vegetation, but past agricultural and grazing activities 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 areas that are too rocky for farming or 

sites where grazing was the predominant land use. Roemerôs fescue (Festuca idahoensis ssp. 

roemeri), red fescue (F. rubra ssp.), California oatgrass (Danthonia californica), foothill sedge 

(Carex tumulicola), common camas (Camassia quamash ssp. maxima), great camas (C. 

leichtlinii), field chickweed (Cerastium arvense), western buttercup (Ranunculus occidentalis), 

chocolate lily (Fritillaria lanceolata), and many-flowered wood rush (Luzula multiflora) are 

common in the relict prairie stands. The remaining portion of the former prairie is now occupied 

by pasture grasses, annual grasses (especially Bromus spp.) and other non-native species such as 

velvet grass (Holcus lanatus), bentgrass (Agrostis ssp.), quackgrass (Elymus repens), Kentucky 

bluegrass (Poa pratensis), Canada thistle (Cirsium arvense), and Himalayan blackberry (Rubus 

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 brome (Bromus sitchensis) and blue wildrye (Elymus glaucus), both native 

species, are common near the prairie-forest ecotone at the summit of Mount Finlayson as well as 

in the grasslands embedded within the forest matrix in the northwest corner of American Camp. 

Some formerly cultivated areas have been invaded by dense stands of Douglas-fir (Pseudotsuga 

menziesii), shore pine (Pinus contorta ssp. contorta), and red alder (Alnus rubra).  

Dry forests of Douglas-fir and Pacific madrone (Arbutus menziesii) with an understory of 

snowberry (Symphoricarpos albus), oceanspray (Holodiscus discolor), salal (Gaultheria 

shallon), and baldhip rose (Rosa gymnocarpa) are found in the northwest corner of American 

Camp (Figure 7). The north slopes of Mount Finlayson (the northeast corner of American Camp) 

are dominated by relatively moist forests of Douglas-fir, grand fir (Abies grandis), western 

redcedar (Thuja plicata), western hemlock (Tsuga heterophylla) with salal and sword fern 

(Polystichum munitum) being 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 redcedar, and cottonwood (Populus balsamifera ssp. 

trichocarpa), western crabapple (Malus fusca), Hookerôs willow (Salix hookeriana), and 

Scoulerôs willow (S. scouleri) are common trees found in forested wetlands. Skunkcabbage 

(Lysichiton americanus) and slough sedge (Carex obnupta) are common understory species in 

these wetlands. Hookerôs willow, salmonberry (Rubus spectabilis), thimbleberry (R. parviflorus), 

and Nootka rose (Rosa nutkana) dominate the seeps/springs in the southern portion of American 

Camp. English hawthorn (Crataegus monogyna), black hawthorn (Crataegus douglasii), Nootka 

rose, Baltic rush (Juncus arcticus ssp. littoralis), slough sedge, and common rush (Juncus 

effusus) are dominant in disturbed wetlands along an east-west trending ditch in the west-central 

portion of American Camp and in area near 4
th
 of July Beach. 

The lagoons are dominated by concentric rings of vegetation with pickleweed (Salicornia 

virginica) occurring in the most saline areas. Saltgrass (Distichlis spicata), spear saltbush 

(Atriplex patula), marsh Jaumea (Jaumea carnosa), and seaside arrowgrass (Triglochin 

maritima) are common in areas adjacent to, or sometimes in conjunction with, pickleweed. 

Pacific silverweed (Argentina egedii ssp. egedii), Baltic rush, red fescue, and saltmeadow rush 

(Juncus gerardii var. 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 Camp and Mitchell Hill 

units (Figure 7). Forest composition varies according to soil depth, soil drainage, and aspect. The 

western portion of English camp is dominated by a matrix of relatively mesic mixed conifer 

forest (Douglas-fir, bigleaf maple (Acer macrophyllum), grand fir, western hemlock, and western 

redcedar) with salal dominating the understory. Dry forests dominated by Douglas-fir and Pacific 

madrone are found on shallow soils and near rock outcrops scattered throughout the forest matrix 

of the relatively flat western part of English Camp. Baldhip rose, oceanspray, snowberry, and 
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western fescue (Festuca occidentalis) are common understory species. These dry forests are also 

found around the base of Young Hill and in the northern 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 Douglas-fir 

with occasional 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 slopes of Young 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 redcedar, grand fir, bigleaf 

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 garryana) woodlands are found on the west and south-facing side of Young 

Hill. Encroaching Douglas-fir trees were recently removed and fire reintroduced into these relict 

stands in order to begin restoration of the historical structure and composition of these once-open 

woodlands. Young Hill also supports extensive areas of grasslands on west and south-facing 

aspects, shallow soils and rock outcrops. Annual nonnative bromes (Bromus diandrus, B. 

hordeaceus, and B. sterilis) and tall oatgrass (Arrhenatherum elatius) have displaced most of the 

native vegetation in these grasslands. The steep slopes of Young Hill have very little native 

remnant prairie or óbaldô vegetation remaining. At the summit of Young Hill, very small patches 

of bald vegetation dominated by Roemerôs fescue, long stolon sedge (Carex inops), blue wildrye, 

common and great camas, seablush (Plectritis congesta), and shooting star (Dodecatheon 

hendersonii) 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 large forested 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. 

There is 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 primarily focused on 

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, the vegetation work conducted in the 

Puget Trough by Chappell (2006a, 2006b) 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 historical period (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 type were discussed. Non-forested vegetation types were not 

addressed. Holmes (1998) inventoried and mapped wetlands within the park using the Cowardin 

classification (Cowardin et al. 1979). Species lists for each wetland were provided and divided 

into ódominantô or ónot-dominantò categories. Peterson (2002) developed a field-based 

vegetation classification and map as well as a fuels database. This effort focused on forested 

vegetation and cross-walked Ageeôs forest types into NVC associations. Non-forested vegetation 

types were mapped as cover types and no effort was made to cross-walk them to NVC 

associations. Rochefort and Bivin (2010) conducted a classification of grassland vegetation at 

American Camp. Their vegetation types were locally defined and not based on, or cross-walked 

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

occur within the park based on previous research or suitable ecological environments. 
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All of these studies provide a template upon which this project was initiated especially for 

forested communities which have previously received much attention. However, only minimal 

information about the characteristics of non-forested, semi-natural, and cultural vegetation types 

and their 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 classifications. The small extent of the park allowed classification data collection to 

occur simultaneously with field-based mapping. This section provides an overview of the 

methods and results of classifying vegetation. The next section will provide a similar overview 

for the vegetation mapping. 

3.1.1 Use of Previously collected Data 

The methods used in this project were designed to build upon the existing vegetation 

classification efforts in the Pacific Northwest. The project incorporates and re-evaluates: 1) 

legacy data from previous vegetation studies (Peterson 2002, Chappell 2006a and 2006b; 

Rochefort and Bivin 2010) and 2) new data (classification and observation plots) collected 

during the course of this project. Collection of new data was designed to fill known gaps in the 

existing classification, to document the occurrence of known associations, and to identify 

previously unrecognized associations. 

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

most forested polygons were successfully classified according to Chappell (2006a, 2006b), the 

Peterson (2002) data set was rarely needed for analysis. Rochefort and Bivinôs (2010) data set 

proved useful for classifying ruderal and native grassland communities and was especially 

helpful for identifying locations of native vegetation. Although the community types identified in 

Rochefort and Bivin (2010) were not based on the NVC classification, conceptually they often 

overlapped with existing NVC types or provided useful data for determining provisional types.  

Rochefort and Bivinôs (2010) plot data were used to assist in classifying herbaceous vegetation at 

American Camp. That data set, which included 424 4x4m plots, was combined with plot data 

collected for this project to help discern herbaceous vegetation types that were not successfully 

keyed with existing resources such as Chappell (2006a, 2006b). Plot data from Peterson (2002) 

were rarely used since most native forest types were successfully keyed to an existing 

classification type using Chappell (2006b). 

3.1.2 Field Sampling  

 

Preliminary Polygons 

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

soils maps (NRCS 2009), wetland locations (Holmes 1998, USFS 2008), and 2008 NAIP 6-inch 

color orthophotos were used to delineate preliminary polygons using ArcGISÊ 9.3.1. Each 

polygon was assigned a ñGIS_Polyò code. For some areas, preliminary polygons were hard to 

draw and therefore were targets for field sampling.  

Hardcopy maps of the preliminary polygons were produced using ArcGISÊ at 1:2600 scale for 

non-forested vegetation and 1:1900 scale for forested vegetation. The maps were used to 

delineate boundaries of vegetation types in the field. As preliminary polygons were visited in the 

field, they were assigned to previously defined associations when possible. Each polygon was 

initially typed using one of the following keys: (1) Plant Associations of Balds and Bluffs of 
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Western Washington (Chappell 2006a) and (2) Upland Plant Associations of the Puget Trough 

Ecoregion, Washington (Chappell 2006b). Each polygon was assigned a ñField_Polyò identifier 

as a quick way to code vegetation types. The majority of native (not ruderal) forest and grassland 

vegetation 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 (2006a, 2006b) keys. The WNHP classification includes citations 

of all plant associations described in Washington.  

If no applicable association was identified in the Chappell (2006a, 2006b) keys or the WNHP 

classification, then a classification or observation plot was established.  

Classification/Observation Plots 

Classification or observation plots were established only in those areas not readily identifiable 

with known plant associations or alliances. These plots were primarily targeted in non-forested 

areas, especially grasslands and wetland types.   

Classification plot data collection methods combined guidance from the NPS Vegetation 

Mapping Program Field Methods for Vegetation Mapping (TNC and ESRI 1994) and WNHP 

data collection protocols. Data were collected from a fixed radius plot, the size of which 

depended on vegetation structure. Forest plots had an area of 400 m
2
, shrub plots were 100 m

2
 

and dwarf shrub, herbaceous and sparse plots were 50 m
2
. Within the classification plots, a suite 

of variables including aspect, slope, elevation, GPS location, hydrological regime, disturbance, 

physiognomy, and strata data were collected when appropriate.  

Plant association names were recorded when possible. For undescribed types, a preliminary 

name was assigned. The core of the classification plot data is the ocular species list. Crown cover 

(in classes) was recorded for all species seen in the plot. Cover of bryophytes was recorded when 

cover was greater than 1%. Bryophytes growing on logs were excluded from cover estimates. 

Cover classes were as follows:  

P: present   1: trace   2: 0ï<1%   3: 1ï<2%   4: 2ï<5%   5: 5ï<10%   6: 10ï<25%   7: 25ï

<50%   8: 50ï<75%   9: 75ï<95%   10: >95%.   

Observation plots were established in areas which keyed out well using existing classifications. 

Data collected at observation plots were limited to species composition and cover and GPS 

location. 

3.1.3 Data Analysis and Product Development 

Plot data were entered into a Microsoft Excel spreadsheet. Plots from stands not identifiable as 

an existing type were sorted into clusters according to floristic indicators and environmental 

characteristics. Plot data within clusters were then compared using tabular analysis to determine 

similarity. Provisional associations were then assigned to each plot. The provisional associations 

were added to the vegetation classification arranged according to the revised NVC hierarchy 

(Appendix A). 

A vegetation key was developed to enable future users to identify plant associations or alliance 

types in the field (Appendix B). New or edited summary descriptions (Appendix B) were written 

for all plant association or alliance types (alliance descriptions were only written if no 
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corresponding plant association was identified in the park). Following the initial vegetation 

mapping field season (2010) and prior to the accuracy assessment field work (2011), NPS staff 

tested and provided feedback on the vegetation keys and descriptions. WNHP met with NPS 

staff to discuss their observations resulting in a modified and improved vegetation key and 

descriptions.  

3.1.4 Standardizing Vegetation Nomenclature 

In order to standardize plant association names across the various classifications, NatureServe 

(2010) and Meidinger 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 Explorer (NatureServe 

2010), then names identified in Meidinger et al. (2005) were accepted. NatureServe (2010) has 

synthesized plant association names across the North American continent. However, their data 

can be out of date due to the continual development of new data sources. Meidinger et al. (2005) 

quantitatively 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 similarity indices 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 entered into their online database, NatureServe Explorer.  

Association names are assigned codes. Names accepted by NatureServe have an association code 

that begins as ñCEGLXXXXXXò. Association codes from Meidinger et al. (2005) names begin 

with ñPNWCOAST_XXXò. An ñAssociation Statusò code is also assigned to each association in 

the classification spreadsheet. Associations identified in NatureServe (2010) or Meidinger et al. 

(2005) are indicated as ñExistingò. Those associations recognized within the WNHP state 

classification, but not by NatureServe (2010) or by Meidinger et al. (2005) are identified as 

ñPreliminaryò associations for this project. New types derived from this project are indicated in 

this report as ñProvisionalò. 

3.1.5 Conservation Rank  

A global and state conservation status ranking system developed by NatureServe and the Natural 

Heritage programs is used to estimate conservation priorities 

(http://www.natureserve.org/explorer/ranking.htm). The ranking system facilitates a quick 

assessment of an entityôs rarity. For this project, only plant associations are assigned a 

conservation rank. Each plant association is assigned both a global (G) and state (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 proviso that state rank cannot be rarer than 

indicated by the global rank. 

A rank of G1 indicates critical imperilment on a global basis; the species (or plant association) is 

at great risk of extinction. S1 indicates critical imperilment within a particular state, regardless 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 developed and maintained by Natural Heritage Programs 

http://www.natureserve.org/explorer/ranking.htm
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and NatureServe. Global and state ranks are presented in the association descriptions (Appendix 

B). 

Uncertainty in conservation rank is expressed as a Range Rank. For example, G2G3 indicates a 

range of uncertainty such that there is a roughly equal chance of G2 or G3 and other ranks are 

less likely. A rank of GU expresses that a rank is unable to be assigned due to a lack of 

information or due to conflicting information about status or trends. When the taxonomic 

distinctiveness of an association is questionable, it is assigned a rank of GQ in combination with 

a standard numerical G rank, for example G3Q. 

Ranking for this project considered any previous ranking effort for the association or synonym 

listed by NatureServe, WNHP or heritage programs in adjacent states or provinces. 

Global Rank definitions (similar definitions apply at the state-scale for State Ranks): 

G1 Critically imperiled - At very high risk of extinction due to extreme rarity (often 5 or 

fewer populations), 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 due to a restricted range, 

relatively few populations, recent and widespread declines, or other factors. 

G4 Apparently secure - Uncommon but not rare; some cause for long-term 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 RankðA numeric range rank (e.g., G2G3) is used to indicate the range of 

uncertainty in the status of a species or community. Ranges cannot skip more than one 

rank. 

GNR UnrankedðGlobal rank not yet assessed. 

GH Presumed Eliminatedð Presumed eliminated throughout its range, with no or 

virtually no likelihood that it will be rediscovered, but with the potential for restoration. 

? Inexact Numeric Rankðe.g., G2? 

Q Questionable taxonomyðTaxonomic distinctiveness of this 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 (e.g., G1/G2 or S1/S2) and 

consequently which are most threatened from management activities. 
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3.1.6 Taxonomic Treatments  

The primary regional source for species identification is Hitchcock and Cronquist (1973). The 

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

2008 FGDC states: ñNomenclature for vascular plant taxa used in scientific type names should 

follow the accepted name in USDA PLANTS or ITIS...ò with reference to version. For this 

report, species are synonymized according to USDA PLANTS (March 2011). When the USDA 

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

latter appears in parenthesis preceded with an ñ=ò, for example, Maianthemum (=Smilacina) 

stellatum and Agrostis pallens (=diegoensis). Following NatureServe nomenclatural protocol, 

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

the entities are included in parenthesis. For example, Achlys triphylla and Achlys californica are 

combined and listed as Achlys (californica, triphylla). 

3.2 Results 
 
3.2.1. Plot Data Used for Classification 

The distribution of the 167 plots collected for this project is shown in Table 2. Nearly all plot 

data collected were in the form of observation plots. This was due to the fact that most polygons 

were successfully typed using existing vegetation keys and descriptions (Chappell 2006a, 

2006b), thus rigorous classification plot data was not needed for most types. Herbaceous types 

were not well documented by previous vegetation studies thus more often 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 undocumented vegetation types.  

3.2.2 Ruderal Types 

The most challenging vegetation types to classify were the ruderal alliances. This is due to two 

primary reasons: (1) lack of sufficient classification data and (2) the dynamic nature of ruderal 

areas. Little to no regional classification data exists for ruderal vegetation types. Due to limited 

project resources, data collection was prioritized toward the natural vegetation types within the 

park thus limiting the collection of park-specific ruderal classification data. Furthermore, many 

of the ruderal vegetation types are very dynamic and can change or express themselves very 

differently year to year due to varying climatic and biological processes (i.e. dynamics of rabbit 

populations). Given these limitations, ruderal vegetation type were classified and mapped at the 

alliance level. Some of these types, especially those with annual species (i.e. San Juan Islands 

Ruderal Forbs and Graminoids Alliance and Bromus (diandrus, hordeaceus, sterilis) Provisional 

Ruderal Alliance) are likely to be very dynamic, with composition and relative of abundance of 

species fluctuating as climatic conditions and disturbance regimes change. The mapped locations 

of the ruderal types are less likely to be problematic compared 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 possible 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 
Classification 

Plots 

Number of 
Observation 

Plots 

Total 
Number 
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 

 

2 2 

Acer macrophyllum (Pseudotsuga menziesii) Forest Alliance 

 

3 3 

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 

 

1 1 

Alnus rubra / Nonnative Grasses Provisional Ruderal Alliance 

 

3 3 

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  1 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 
Classification 

Plots 

Number of 
Observation 

Plots 

Total 
Number 
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 Juan Island National Historical Park is presented in Appendix A. 

In total, there were 49 alliances classified as occurring within San Juan Island National Historical 

Park (Table 3). Forested alliances accounted for 31%, shrubland/herbaceous alliances totaled 

67%, and the single sparse alliance accounted for 2% of the total number of alliances. 

Three ñallianceò level units were documented for cultural vegetation including one unit for 

Agromorphic and two units for Developed vegetation classes. No plant associations were 

classified for the Cultural and Developed vegetation types. There were also an additional six 

non-vegetated cover types. 
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Table 3. Number of plant associations within each class, macrogroup, and alliance. 

Class/Macrogroup/Alliance 
Number of 

Associations 

1 Forest & Woodland (Mesomorphic Tree Vegetation) 15 

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 1 

Thuja plicata  - (Abies grandis) Maritime Forest Alliance 2 

Tsuga heterophylla - Pseudotsuga menziesii / (Holodiscus discolor) Forest Alliance 2 

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 

  

Californian  - Vancouverian Foothill & Valley Forest & Woodland Macrogroup 5 
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Table 3. Number of plant associations within each class, macrogroup, and alliance (continued). 

Class/Macrogroup/Alliance 
Number of  

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)  1 

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). 

Class/Macrogroup/Alliance 
Number of  

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/semi-natural vegetation alliances were classified as ruderal types, 

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

by non-native vegetation or combinations of native species with no similar type existing in 

ónaturalô landscapes (Table 4). No plant associations were classified for ruderal alliances. 

Table 4. Number of natural and ruderal alliances by class 

 

Number of 
Alliances 

1 Forest & Woodland (Mesomorphic Tree Vegetation) 15 

Ruderal Alliances 6 

Natural Alliances 9 

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 five associations occurring in the park are considered critically imperiled (G1, G1G2, 

GNRS1, GNRS1Q, GNRSH) or imperiled (G2, G2?, G2G3, G2G3?, GNRS2) (Table 5). 

Mitchell Hill supports the least (6) while American Camp supports the most (17) imperiled (i.e., 

critically imperiled and imperiled) associations. 
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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 ï none assigned. 

Plant Association 
Global 
Conservation 
Status Rank 

Habitat 
American 

Camp 
English 
Camp 

Mitchell 
Hill 

Association Code 

Festuca rubra - (Camassia leichtlinii, Grindelia stricta var. stricta) 

Herbaceous Vegetation 
G1 Bald/bluff X   CEGL003347 

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

X   CEGL003290 

Festuca rubra Stabilized Dune Herbaceous Vegetation G1 Coastal sand 
dunes/spits 

X   CEGL001774 

Pseudotsuga menziesii / Symphoricarpos albus - Holodiscus 
discolor Forest 

G1 Dry forest X   CEGL000460 

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 
woodland 

 X  CEGL003358 

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 
dunes/spits 

X   CEGL001796 

Pseudotsuga menziesii / Gaultheria shallon - Holodiscus discolor 

Forest 
G2G3 Dry forest  X X CEGL000436 

Pseudotsuga menziesii / Rosa gymnocarpa - Holodiscus discolor / 
Festuca occidentalis Forest  

G2G3 Dry forest X X X PNWCOAST_127 
(CEGL000456) 

Pseudotsuga menziesii - Arbutus menziesii / Holodiscus discolor 
Forest 

G2G3? Dry forest  X X PNWCOAST_160 

Cornus sericea Pacific Shrubland G3S2 Wetland X   CEGL005301 

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

Salicornia virginica - Distichlis spicata - Triglochin maritima - 
(Jaumea carnosa) Herbaceous Vegetation 

G3S2 Wetland X X  CEGL003366 

Tsuga heterophylla - (Thuja plicata - Alnus rubra) / Lysichiton 
americanus - Athyrium filix-femina Forest 

G3?S2 Wetland   X PNWCOAST_275 

Pseudotsuga menziesii - Abies grandis / Gaultheria shallon - 
Holodiscus discolor Forest 

GNR S1 Dry/mesic 
forest 

X X  PNWCOAST_152 
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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 ï none assigned. (continued). 

Plant Association 
Global 
Conservation 
Status Rank 

Habitat 
American 

Camp 
English 
Camp 

Mitchell 
Hill 

NatureServe 
Association Code 

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 / 
Melica subulata Forest 

GNR S2 Dry/mesic 
forest 

 X  PNWCOAST_153 

Festuca roemeri - Camassia quamash - Cerastium arvense 
Herbaceous Vegetation 

GNR SH Prairie X   N/A 

Total   17 12 6  
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Three of the imperiled associations are found in the beach/shoreline environment at American 

Camp. Festuca rubra - Ambrosia chamissonis Herbaceous Vegetation is found on coastal spits 

and sandy beach berms while Festuca rubra Stabilized Dune Herbaceous Vegetation and Leymus 

mollis ssp. mollis - Abronia latifolia Herbaceous Vegetation occur on coastal sand dunes and 

upper beaches. 

A number of associations associated with the Southern Vancouverian Shrub & Herbaceous Bald, 

Bluff, & Prairie Group were identified as being imperiled. The lone prairie association, Festuca 

roemeri - Camassia quamash - Cerastium arvense Herbaceous Vegetation, is functionally extinct 

as a landscape-scale ecosystem but small remnants still exist in scattered locations at American 

Camp. Historically, this association likely dominated the dry portions of the American Camp 

prairie but was decimated by past agriculture activities. Numerous imperiled 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 associations associated with the Vancouverian Dry Coastal & Lowland (Douglas-

fir, Shore Pine, Madrone) Forest and Woodland Group are found in the park. These dry forests 

occupy more area than any other forest type in the park, with the imperiled Pseudotsuga 

menziesii / Rosa gymnocarpa - Holodiscus discolor / Festuca occidentalis Forest being most 

abundant. 

The globally imperiled Quercus garryana / Symphoricarpos albus / Carex inops Woodland 

association (Californian-Vancouverian Deciduous Oak Woodland Group) is found at Young Hill 

at English Camp. The occurrences of this type at SAJH are degraded and have a predominant 

nonnative understory and little to no Carex inops in the stands. Two imperiled dry-mesic forest 

associations in the North Pacific Maritime Douglas-fir -Western Hemlock Forest Group are found 

at American Camp (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 Bay. Two imperiled mesic associations from the North Pacific Maritime Western Red-

cedar-Western 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 the Vancouverian Freshwater Coastal Marsh & 

Meadow & Marsh Group, Vancouverian Lowland Riparian & Wet Slope Shrubland Group, 

North Pacific Hardwood-Conifer Swamp Group, and Temperate Pacific Tidal Salt & Brackish 

Marsh Group (e.g., lagoons) are found in the park. One of the more interesting types is the 

Camassia quamash - Triteleia hyacinthina Seasonally Flooded Herbaceous bald which occurs in 

seasonally wetland depressions on bedrock and within in balds (Figure 8). Only a few small 

patches of this type were located at the top of Young Hill. A rare rush (either Juncus kelloggii or 

Juncus tiehmii - identification pending, although both are state rare plants) was found in this 

association in the park. These 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 at SAJH emphasized forested and grassland vegetation at American 

Camp. This project addressed data gaps for non-forested vegetation types and synthesized the 

results of previous classification efforts with the most recent version of the NVC. Every 

vegetation type within 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 more strongly 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. SAJH supports 

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 mapping SAJH vegetation to the alliance or 

association level using the vegetation classification discussed previously. Alliances are 

vegetation classification units containing one or more associations and are defined by a 

characteristic range of species composition, habitat conditions, physiognomy, and diagnostic 

species, typically at least one of which is found in the uppermost or dominant stratum of the 

vegetation. The alliance is the mapping standard for NPS projects. Due to the small scale of the 

park and field-based mapping approach (see below), WNHP mapped to the plant association 

scale whenever possible. The Association is the finest unit of the NVC and is defined on the 

basis of a characteristic range of species composition, diagnostic species occurrence, habitat 

conditions and physiognomy (Jennings et al. 2006). Associations reflect topo-edaphic climate, 

substrates, hydrology, and disturbance regimes. 

As noted above, the small extent of the park allowed classification data collection to occur 

simultaneously with field-based mapping. Thus, 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 visits, existing vegetation maps (Rochefort and Bivin, Peterson 2002), 

soils maps (NRCS 2009), wetland locations (Holmes 1998; National Wetland Inventory maps), 

and 2007 NAIP 6-inch color orthophotos, provided by the NPS, were used to delineate 

preliminary polygons using ArcGISÊ 9.3.1. Each polygon was assigned a ñGIS_Polyò code. 

Some areas were difficult to map without field verification.  

4.1.2 Field Sampling  

Hardcopy maps of the preliminary polygons were produced using ArcGISÊ at 1:2600 scale for 

non-forested vegetation and 1:1900 scale for forested vegetation. The maps were used to 

delineate boundaries of vegetation types in the field. As preliminary polygons were visited in the 

field, they were assigned to previously defined associations when possible. Each polygon 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 2006b). Each polygon was assigned a ñField_Polyò identifier 

as a quick way to code vegetation types (cross-walk between ñGIS_Polyò and ñField_Polyò is 

found in the geodatabase that accompanies this report). The majority of native (not ruderal) 

forest and native grassland vegetation 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 (2006a, 2006b) keys. The WNHP 

classification includes citations of all plant associations described in Washington.  

If no applicable association was identified in the Chappell (2006a, 2006b) keys or the WNHP 

classification, then a classification or observation plot was established  

When necessary, polygons were redrawn in the field on the hardcopy maps to more accurately 

reflect vegetative patterns. 
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4.1.3 Finalization of Vegetation Map 

Field-based modifications to the preliminary vegetation polygons as well as classification 

assignments to each polygon were incorporated into a draft vegetation map using ArcGISÊ. 

Polygons were digitized at the same scale of hardcopy field maps (1:2,600 scale for non-forested 

types and 1:1,900 for forested types). During the spring of 2011, NPS and WNHP staff 

conducted 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 for the vegetation map accuracy 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 and association are shown in Tables 6 and 7, respectively. 

The most frequent alliance is the Pseudotsuga menziesii - (Arbutus menziesii) Forest and 

Woodland Alliance with 68 polygons followed by the Symphoricarpos albus Pacific Coast 

Shrubland Alliance with 65 polygons The most frequent herbaceous alliances are the Holcus 

lanatus - Poa pratensis - Elymus repens Provisional Ruderal Alliance (33 polygons) and 

Racomitrium canescens Nonvascular Alliance (25 polygons) (Table 6). 

The alliance with the greatest area is Pseudotsuga menziesii - (Arbutus menziesii) Forest and 

Woodland Alliance (317.4 ha or 784.2 acres) followed by the Thuja plicata - (Abies grandis) 

Maritime Forest Alliance (135 ha or 333.6 acres). The next three most abundant alliances are all 

ruderal and include Holcus lanatus - Poa pratensis Provisional Ruderal Alliance (104.9 ha or 

259.1 acres), Agrostis (capillaris, stolonifera) Provisional Ruderal Alliance (60 ha or 148.2 

acres), and Bromus hordeaceus Provisional Ruderal Alliance (42.5 ha or 105.1 acres). Leymus 

mollis - Festuca rubra Herbaceous Alliance is the most abundant natural herbaceous alliance (13 

ha or 32.2 acres). Symphoricarpos albus Pacific Coast Shrubland Alliance is the most abundant 

shrubland alliance covering 27.5 ha (68 acres) (Table 6). 

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 alliances are 

some of the most abundant types at American Camp and three of the top five most abundant 

alliances are herbaceous (Table 6). Ruderal alliances account for 52% (271.5 ha or 671 acres) of 

the total area mapped at American Camp. The most abundant vegetation type at American Camp 

is the Holcus lanatus - Poa pratensis Provisional Ruderal Alliance which covers 98.2 ha (244 

acres) (18.9% of total). The next most abundant types include Pseudotsuga menziesii - (Arbutus 

menziesii) Forest and Woodland Alliance (92.7 ha or 229 acres; 17.7%), Agrostis (capillaris, 

stolonifera) Provisional Ruderal Alliance (59.9 ha or 148 acres; 11.5%), Thuja plicata - (Abies 

grandis) Maritime Forest Alliance (50.6 ha or 125 acres; 9.7%), and Bromus hordeaceus 

Provisional Ruderal Alliance (38.8 ha or 96 acres; 7.5%). The Symphoricarpos albus Pacific 

Coast Shrubland Alliance is the most abundant shrubland alliance, covering 25.5 ha (63 acres).
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Table 6. Location, frequency, and area of mapped alliances. 

USNVC Alliance 
American 

Camp 
English 
Camp 

Mitchell 
Hill 

# of 
Polygons 

Total 
Acres 

Total 
Hectares 

(Acer macrophyllum, Alnus rubra) Riparian Forest Alliance X X X 16 66.0 26.7 

(Alnus - Fraxinus - Populus) / Lysichiton americanus Deciduous Swamp Woodland 

Alliance 
X   3 3.4 1.4 

(Juncus balticus - Juncus effusus) Herbaceous Alliance X X  11 3.8 1.6 

(Tsuga heterophylla - Picea sitchensis - Thuja plicata - Abies ) / Lysichiton americanus 

Alliance 
  X 2 3.0 1.2 

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 
Alliance 

X   14 16.1 6.5 

Drift logs X   2 4.6 1.9 

Equisetum (arvense, variegatum, hyemale, telmateia) Semipermanently Flooded 
Herbaceous Alliance 

X X  2 1.0 0.4 

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). 

USNVC Alliance 
American 

Camp 
English 
Camp 

Mitchell 
Hill 

# of 
Polygons  

Total 
Acres 

Total 
Hectares 

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 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 1.5 

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 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 11.4 

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

USNVC Alliance 
American 

Camp 
English 
Camp 

Mitchell 
Hill 

# of 
Polygons 

Total 
Acres 

Total 
Hectares 

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 27.5 

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 2328.5 942.3 

 

Table 7. Location, frequency, and area of mapped associations. 

USNVC Association 
American 

Camp 
English 
Camp 

Mitchell 
Hill 

# of 
Polygons 

Total 
Acres 

Total 
Hectares 

Acer macrophyllum / Rubus spectabilis Forest   X 2 6.3 2.5 

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  1 0.2 0.1 

Carex obnupta Herbaceous Vegetation X   1 0.2 0.1 

Carex tumulicola Herbaceous Vegetation X   10 9.3 3.8 

Cornus sericea Pacific Shrubland X   1 0.2 0.1 

Crataegus douglasii / Rosa nutkana Shrubland X   2 3.9 1.6 

Equisetum telmateia Herbaceous Vegetation X X  2 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 
Vegetation 

X   4 4.3 1.7 

Festuca rubra - Ambrosia chamissonis Herbaceous Vegetation X   3 1.1 0.4 

Festuca rubra Coastal Headland Herbaceous Vegetation X   2 0.3 0.1 

Festuca rubra Stabilized Dune Herbaceous Vegetation X   4 5.7 2.3 

Juncus balticus var. balticus Pacific Coast Herbaceous Vegetation X   10 3.5 1.4 
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Table 7. Location, frequency, and area of mapped associations (continued). 

USNVC Association 
American 

Camp 
English 
Camp 

Mitchell 
Hill 

# of 
Polygons 

Total 
Acres 

Total 
Hectares 

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 1.5 

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 1.2 

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 1.7 

Pseudotsuga menziesii / Rosa gymnocarpa - Holodiscus discolor / Festuca occidentalis 

Forest 
X X X 

37 580.6 234.9 

Pseudotsuga menziesii / Symphoricarpos albus - Holodiscus discolor Forest X   19 141.4 57.2 

Pyrus malus Orchard X   1 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   4 1.7 0.7 

Salicornia virginica - Distichlis spicata - Triglochin maritima - (Jaumea carnosa) 

Herbaceous Vegetation 
X X  

6 8.1 3.3 

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 

Tsuga heterophylla - (Thuja plicata - Alnus rubra) / Lysichiton americanus - Athyrium 
filix-femina Forest 

  X 
2 3.0 1.2 

No Association; See Alliance X X X 228 846.9 342.7 

Total    544 2328.5 942.3 
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The most abundant natural herbaceous type was the Leymus mollis - Festuca rubra Herbaceous 

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 is dominated by forest alliances (92% of English Camp total) with the 

Pseudotsuga menziesii - (Arbutus menziesii) Forest and Woodland Alliance being the most 

abundant of all alliances (210.8 ha or 521 acres; 60.6% of total). Thuja plicata - (Abies grandis) 

Maritime Forest Alliance (36.7 ha or 90.7 acres; 10.6%) and Tsuga heterophylla - Pseudotsuga 

menziesii / (Holodiscus discolor) Forest Alliance (30.8 ha or 76.2 acres; 8.9%) are the next most 

abundance alliances overall. Symphoricarpos albus Pacific Coast Shrubland Alliance is the most 

abundant shrubland alliance covering 1.2 ha (3 acres) (0.35%). The most abundant herbaceous 

alliance is the Racomitrium canescens Nonvascular Alliance which covers 6.3 ha (15.5) acres 

(1.8%), almost entirely on Young Hill. Ruderal alliances 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 the Pseudotsuga menziesii - (Arbutus menziesii) Forest and Woodland Alliance being 

the most abundant alliance (116 ha or 286.4 acres; 62.8% of total). The next most abundant 

alliance is the more mesic Thuja plicata - (Abies grandis) Maritime Forest Alliance which 

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 repens Provisional Ruderal Alliance and 

Bromus sitchensis - Elymus glaucus Provisional Ruderal Alliance, and account for 4.5 ha (11.2 

acres) (2.5%). The Holcus lanatus - Poa pratensis - Elymus repens Provisional 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 herbaceous alliances are also the only ruderal alliances found at Mitchell 

Hill. The only shrubland alliance is the Symphoricarpos albus Pacific 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 ha or 1,481.6 acres) were classified to the Association level 

(Table 7). The most frequent plant association was the Symphoricarpos albus - Rosa nutkana 

Pacific Coast Shrubland which occurred in 65 polygons although most patches of this type are 

small and in total this association only covers 27.5 ha (68 acres). The Pseudotsuga menziesii / 

Rosa gymnocarpa - Holodiscus discolor / Festuca occidentalis Forest is the next most frequent 

association (37 polygons) and also the most abundant as it occupies 235 ha (580.6 acres). The 

next most frequent (22 polygons) and abundant (83.6 ha or 206.5 acres) association is the Thuja 

plicata - Gaultheria shallon Forest. Two other associations, Pseudotsuga menziesii / 

Symphoricarpos albus -Holodiscus discolor Forest and Thuja plicata -Abies grandis / 

Polystichum munitum Forest, occupy more than 40 ha (100 acres). 

Of the 228 polygons (342.7 ha or 846.9 acres) not classified to the association level, many were 

ruderal types (Table 7). Of natural association types, the Symphoricarpos albus - Rosa nutkana 

Pacific Coast Shrubland was the most frequent with 65 polygons followed by Pseudotsuga 

menziesii / Rosa gymnocarpa - Holodiscus discolor / Festuca occidentalis Forest with 37 

polygons. Festuca roemeri - Camassia quamash - Cerastium arvense Herbaceous Vegetation 

and Leymus mollis ssp. mollis- Abronia latifolia Herbaceous Vegetation had the most number of 

polygons (12) of herbaceous natural association types. The Pseudotsuga menziesii / Rosa 

gymnocarpa - Holodiscus discolor / Festuca occidentalis Forest covered more area (235 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 abundant non-forested natural types were the 

Symphoricarpos albus - Rosa nutkana Pacific Coast Shrubland (68 acres), Leymus mollis ssp. 

mollis- Abronia latifolia Herbaceous Vegetation (10.3 ha or 25.4 acres), Racomitrium canescens 

- (Selaginella wallacei) Nonvascular Vegetation (7 ha or 17.4 acres), and Festuca roemeri - 

Camassia quamash - Cerastium arvense Herbaceous Vegetation (6.6 ha or 16.3 acres). 

4.3 Vegetation Patterns  
 
4.3.1 Vegetation Patterns at American Camp 

 

Ruderal Vegetation 

The predominance of ruderal vegetation types, especially at American Camp, reflects the long 

history of agriculture and intensive grazing that has occurred in this unit of the park (Figure 9). 

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 in the park, 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 for those ruderal types which have a significant 

presence of annual species such as the San Juan Islands Ruderal Forbs and Graminoids Alliance 

and Bromus (diandrus, hordeaceus, sterilis) Provisional Ruderal Alliance. Not all areas of 

ruderal vegetation are the result of historical cultivation activities (as determined by LiDAR 

investigation). Areas of ruderal vegetation found outside the historically cultivated areas are 

mostly herbaceous types and are likely a result of past overgrazing or other activities, including 

possible cultivation that is no longer visible with LiDAR. Conversely, some areas that were 

historically cultivated now support natural rather than ruderal vegetation types. These areas are 

shown in Figure 10. Many of these areas are now forested. This incongruence may be the result 

of coarse mapping of cultivated areas, may reflect different intensities, duration, or time since 

these areas were cultivated, or the result of successful regeneration of native vegetation that now 

resemble natural plant associations. 
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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 (Figure 11). All of the native grassland types are 

considered imperiled associations (Figure 12). Small remnants of imperiled native prairie 

vegetation (mostly Festuca roemeri - Camassia quamash - Cerastium arvense Herbaceous 

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 to rock outcrops. In the western portion of American 

Camp, the imperiled Carex tumulicola Herbaceous Vegetation dominates mesic areas and appear 

to be mesic native prairie remnants. Carex tumulicola has been observed in many locations on 

Whidbey Island and San Juan Island and may have been a significant component to native 

prairies prior to European settlement (Chappell and Caplow 2004). Carex tumulicola is known to 

be a very tolerant species, capable of withstanding overgrazing, mowing, and trampling (Wilson 

et al. 2008). The frequent stands 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 the Festuca roemeri - Camassia quamash - Cerastium arvense Herbaceous 

Vegetation remnants. The Carex tumulicola stands may have historically been more diverse wet 

prairie or mesic transitional grasslands from dry prairie to wetland. 
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Figure 10. Intersection of native communities and historically cultivated areas at American Camp. 

Currently the Carex tumulicola Herbaceous Vegetation Association is not considered a wet 

prairie type and is included upland Southern Vancouverian Shrub & Herbaceous Bald, Bluff, & 

Prairie Group. In addition, almost all of the 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 years of human-induced disturbances. 

The Festuca rubra - (Camassia leichtlinii, Grindelia stricta var. stricta) Herbaceous Vegetation 

is an imperiled coastal bluff association found along the bluffs of South Beach at American 

Camp (Figure 12). 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 non-native species, invasion of trees and shrubs with lack of fire, development, and 

recreational impacts. 

Three associations within the Leymus mollis - Festuca rubra Herbaceous Alliance (Festuca 

rubra - Ambrosia chamissonis Herbaceous Vegetation, Festuca rubra Stabilized Dune 

Herbaceous Vegetation, Leymus mollis ssp. mollis- Abronia latifolia Herbaceous Vegetation) are 

found throughout the sand sheet, in old dunes and sandy soils, sand spits, and along the beach at 

American Camp (Figure 12). Exotic species invasions (e.g., Ammophila arenaria), recreation  
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Figure 11. Location of native upland grassland and nonvascular alliances at American Camp. 

 

Figure 12. Location of imperiled plant associations at American Camp. 



 

46 

activities, natural succession, alteration of coastal geomorphic processes, and development have 

all contributed to the loss and degradation of all three associations. 

Rock outcrops are often dominated by the Racomitrium canescens Nonvascular Alliance (Figure 

11). 

Native Upland Shrubland Vegetation 

The only native upland shrubland vegetation mapped at American Camp is the Symphoricarpos 

albus Pacific Coast Shrubland Alliance (Symphoricarpos albus - Rosa nutkana Pacific Coast 

Shrubland association) (Figure 13). This association is 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 areas but does occur in transitional areas 

between grassland and forests. The frequency of this association within cultivated areas may 

suggest this is a ruderal type. On the other hand, given that both Symphoricarpos albus and Rosa 

nutkana are native species it is possible that this association is an early seral type that 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 imperiled shrubland associations at American Camp (Figure 12). 

 

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 limited to the north side of Mount Finlayson and 

northwest portion of American Camp (Figure 14). The 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 

relatively dry forest alliance occurs in the northwest portion of American Camp, mostly behind 

the glacial moraine (Figure 3), on glacial drift and course outwash. 

 

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

All of the forest associations at American Camp are considered imperiled (Figure 12). Most 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 north side of Mount Finlayson is dominated by imperiled forest associations, 

two of which are the most mesic types found in the park (e.g. Thuja plicata types; Table 7). The 

imperiled Pseudotsuga menziesii / Symphoricarpos albus - Holodiscus discolor Forest covers 

much of the northwest portion of American Camp (Figure 12). 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 (Douglas-fir, Shore Pine, Madrone) Forest and 

Woodland Group which are found at the park. 

Native Wetland Vegetation 

The distribution of native wetland herbaceous and woody vegetation at American Camp is 

shown in Figures 15 and 16, respectively. Herbaceous wetland types are uncommon and mostly 

found in seeps at the base of bluffs along South Beach (Juncus balticus - Juncus effusus 

Herbaceous Alliance) or in lagoons (Salicornia virginica Tidal Herbaceous Alliance). 
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Figure 15. Location of native wetland herbaceous alliances at American Camp. 

 

Figure 16. Location of native wetland woody alliances at American Camp. 
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Only one of the herbaceous wetland associations is imperiled (Salicornia virginica - Distichlis 

spicata - Triglochin maritima - (Jaumea carnosa) Herbaceous Vegetation) and is located in the 

lagoons along the north shoreline of American Camp (Figure 15). 

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 tables due to impermeable 

glaciolacustrine sediments which tend to pond water in the spring and early summer (Figure 16; 

NRCS 2009). The Rubus spectabilis Shrubland Alliance and Crataegus douglasii Pacific Coast 

Shrubland Alliance occur in seeps with seasonal or permanent groundwater discharge. Salix 

hookeriana Seasonally 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 to a relatively shallow underlying impermeable soil layer. 

Four of the native woody wetland associations are considered imperiled, including the Populus 

tremuloides / Carex obnupta Forest, Salix hookeriana - (Salix sitchensis) Shrubland, Cornus 

sericea Shrubland, and Malus fusca - (Salix hookeriana) / Carex obnupta Shrubland (Figure 16). 

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 less area of ruderal vegetation types (Figure 17). Almost all of the 

ruderal vegetation in those two units is located within historically cultivated areas. The most 

expansive area of ruderal vegetation outside of historical cultivation is in the southwest corner of 

English Camp in the forests to the north of the large wet meadow and grassland. Agee (1987) 

described the forest type in this area as one that established after logging 50 to 85 years before 

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 Hill. These areas are dominated by the Arrhenatherum 

elatius Provisional Ruderal Alliance and the Bromus (diandrus, hordeaceus, sterilis) Provisional 

Ruderal Alliance. These vegetation types are likely the result of overgrazing that has allowed 

aggressive nonnative annual bromes and tall oatgrass (Arrhenatherum elatius) to establish and 

thrive. Tall oatgrass may have also been planted as forage for livestock or invaded from nearby 

areas that were 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 cleared meadow in the northwest corner of the unit. There are, however, some early seral forest 

types that occupy relatively recently (e.g., 15-50 years 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 Camp and none occur at 

Mitchell Hill (Figure 18). The remaining grassland areas are dominated by ruderal vegetation 

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 

the imperiled Carex inops - Eriophyllum lanatum Herbaceous Bald and Plectritis congesta 

Herbaceous Bald, both of which are found in a few small, relatively mesic patches near the edges 

of balds (Figure 18). 

 

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 rock outcrops on Young Hill are 

dominated by the Racomitrium canescens Nonvascular Alliance (Figure 18).  
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Native Upland Shrubland Vegetation 

The Symphoricarpos albus - Rosa nutkana Pacific Coast Shrubland (Symphoricarpos albus 

Pacific Coast Shrubland Alliance) is the only native upland shrubland type found at English 

Camp or Mitchell Hill (Figure 20). As at American Camp, this association tends to occur in areas 

that were previously cultivated but can occur in ónaturalô settings near the edges of forests. 

 

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 vegetation (Figure 21). The Pseudotsuga menziesii - (Arbutus menziesii) Forest and 

Woodland Alliance 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 are in the Thuja plicata - (Abies 

grandis) Forest Alliance which is extensive at Mitchell Hill in low-lying flats and at English 

Camp in protected sites on north or eastern slopes and in low-lying flats. The Tsuga heterophylla 

- Pseudotsuga menziesii / Holodiscus discolor Forest Alliance occupies a large area at English 

Camp and the Quercus garryana Woodland 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 forest types except the Alnus rubra - (Picea sitchensis - Tsuga heterophylla) Forest 

and Woodland Alliance, are imperiled associations (Figure 23). The imperiled Pseudotsuga 

menziesii / Rosa gymnocarpa - Holodiscus discolor / Festuca occidentalis Forest occupies more 

area than 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 of shallow or very rocky, well-drained soils on steep or upper slopes with southerly 

aspects. In addition, few occurrences not significantly altered by past timber harvest are known 

in the lowlands. At English Camp and Mitchell Hill it is very extensive and found in areas with 

shallow or coarse soils. Other abundant imperiled forest associations include the Thuja plicata / 

Gaultheria shallon Forest and Thuja plicata - Abies grandis / Polystichum munitum Forest. Both 

of these forest types represent the most mesic upland forest types in the park. The latter 

association is mostly limited to seasonally wet soils within the Mitchell Hill unit that remain 

moist through the growing season. Both associations are limited to areas within the Olympic 

rainshadow and have been greatly reduced in size and extent by development and agriculture and 

most remaining stands have experience past logging. Four other imperiled forest association 

occurs with English Camp and Mitchell Hill. 

The imperiled Quercus garryana / Symphoricarpos albus / Carex inops Woodland Association, 

which occurs on the west slope of Young Hill (Figure 19), is of special interest to restoring the 

historical landscape at English Camp (NPS 2008). In general, oak woodlands are quite rare in the 

Puget Trough due to development, invasion of nonnative species, and encroachment of 

Pseudotsuga menziesii due 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 probably 20-40 viable occurrences and a relatively small 

but unknown global area in a small range. It has been degraded and continues to decline in extent 

and condition through a combination of exotic species invasions, overgrazing, tree invasion with 

fire suppression, fragmentation, and residential conversion. There are now only a very small 

number of highly viable occurrences remaining and are continually threatened by numerous 

stressors. NPS staff at SAJH has initiated a series of prescribed burns to restore the relatively 

open understories typical for this oak community and to reduce encroachment of Pseudotsuga 

menziesii. 

Native Wetland Vegetation 

Four herbaceous and two forested native wetland alliances are found at English Camp and 

Mitchell Hill (Figure 22). The most frequent and abundant type is the (Acer macrophyllum - 

Alnus rubra) Riparian Forest Alliance, which occupies seasonally wet areas associated with 

streams or seasonally perched water tables. The other forested type is the (Tsuga heterophylla - 

Picea sitchensis - Thuja plicata - Abies) / Lysichiton americanus Coniferous Swamp Woodland 

Alliance which corresponds to the imperiled Tsuga heterophylla - (Thuja plicata - Alnus rubra) / 

Lysichiton americanus - Athyrium filix-femina Forest is a hardwood- conifer swamp which 

occurs in two locations at Mitchell Hill. It occurs in perennially saturated soils and is sensitive to 

changes in hydrology or water quality and logging disturbance. Off-trail activities (e.g. 

especially mountain biking) is common at Mitchell Hill and could pose a threat to this 

association by disrupting soils and trampling vegetation. Herbaceous alliances are found at seeps 

at English Camp and along the shorelines. The latter type is the imperiled Salicornia virginica - 

Distichlis spicata - Triglochin maritima - (Jaumea carnosa) Herbaceous Vegetation which 

occurs in very narrow strips along the shoreline of Garrison and Westcott bays. 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, telmateia) Semipermanently Flooded Herbaceous 

Alliance and the (Juncus balticus - Juncus effusus) Herbaceous Alliance.  

 

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

 

The fourth herbaceous alliance is the imperiled Camassia quamash - Triteleia hyacinthina 

Herbaceous Bald which 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 enough that a 

mixture of wetland and upland species are present. As noted earlier, a rare rush (either Juncus 

kelloggii or Juncus tiehmiiðidentification pending, although both are state rare plants) was 
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found in this association within the park. As with the other bald types, this association is 

threatened by invasion from nonnative species, road building, trampling, and activities 

association with timber harvesting. The Young Hill occurrence of this association occurs in an 

area which appears to receive a lot of hiking and equestrian use. Directing such activities away 

from this association may be needed to ensure the long-term viability of this association and the 

rare plant. 

4.3.3 Conclusions 

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. 

Although ruderal types were challenging to classify due to a lack of sufficient classification data 

and the dynamic nature of ruderal areas, alliance-level units of ruderal vegetation were classified 

and mapped. The mapped locations of the ruderal types are less likely to be problematic 

compared to their classification. Native grasslands, shrubland, forest, and wetland vegetation 

types were also mapped to the alliance 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 

NPS guidelines 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 is ña process of more limited sampling whose objective is to determine 

whether a final draft map meets an acceptably minimal threshold in order to proceed to the 

thematic accuracy assessment of individual map classesò (Lea and Curtis 2010). The purpose of 

validation is ñto assess whether the map, as a whole, has met minimal thematic accuracy 

requirementsò (NPS 2009). A minimum accuracy rate of 60% is the default threshold for 

validation (NPS 2009). Additionally, validation points can provide information for the mapping 

project to modify or revise map or classifications. The validation process is external to 

development of the map and provides a neutral evaluation of the map. Validation sampling and 

evaluation was accomplished by Rex Crawford, WNHP ecologist who played no role in the 

mapping project prior to validation. 

The purpose of the accuracy assessment (AA) is ñto inform users of the limitations of the 

individual vegetation map classes and of the relationship of the errors (confusion) between 

classesò (Lea and Curtis 2010). In contrast to validation, overall map accuracy is derived from 

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 

classes. The accuracy requirement is 80% established by the NPS 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 project prior to the validation phase. 

5.1 Methods 
 
5.1.1 Sampling Points 

Point locations were provided by NCCN-NPS staff following protocols in Lea and Curtis (2010). 

The points were derived from the vegetation polygons, provided and described by NPS GIS staff, 

as follows. Version 4 sajh_vegetation_map.gdb was used to create sample points for each 

alliance class. Points were placed at the center of each polygon. Following the recommendations 

in Lea and Curtis, 2010, forest polygons were buffered 28 meters from their boundary towards 

their interior. Non-forest polygons were buffered 18 meters from their boundary towards their 

interior. 

Once generated, center-points were manually moved in smaller polygons in order to best 

accommodate a 56m plot diameter for forest polygons and a 36 meter plot diameter for non-

forest polygons. 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 polygons that were not wide enough 

for a plot were manually assigned one sampling point. 

Coordinates (UTM, zone 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. The Festuca roemeri Provisional (Restoration) 

Ruderal Alliance polygons were too small to accommodate more than three points for accuracy 

assessment purposes. 

The objective of validation sampling is to assess the overall accuracy of the map and as such it 

requires fewer samples than sampling for thematic accuracy assessment that focuses on accuracy 

of individual map classes. Validation points were drawn from the pool of 1157 sample points as 

outlined above, to proportionally represent mapped classes. Validation sampling was performed 

between June 27 and July 15, 2011 in which 101 validation points were sampled (Figures 23 and 

24). Sample points were located using ArcPad on Mobile Mapper 10 or on Hewlett Packard 

iPAQ. Aerial imagery, road and trails and topographic layer were used in the field to assist in 

locating validation points. A polygon layer of mapped vegetation classes with labels was 

available during validation sampling. Validation points that are not used to alter the final map 

spatially or thematically can be applied to the accuracy 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 Assessment (AA) sampling took place between July 25 and August 5, 2011 at 258 

sample points drawn from the pool of sample points outlined above. Final AA points for 

evaluation included 96 validation points not used to revise the final map or classification. This 

resulted in a total number of 354 sample points used in the AA analysis, with the 96 validation 

points representing 27% of the total. Figures 23 and 24 illustrate the distribution of the 96 

validation points and the 258 accuracy assessment points in the park. The 354 AA points 

sampled were located using ArcPad on Mobile 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 mapped vegetation classes was not available during 

AA point location and sampling. 


























































































































































































































