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Summary of Scoping Comments 
Prisoners Harbor Coastal Wetland Restoration 

 
National Park Service 

Channel Islands National Park 
 
Introduction 
 
The National Park Service (NPS), in accordance with provisions in the National 
Environmental Policy Act (NEPA), conducted public scoping for the Prisoners Harbor 
Coastal Wetland Restoration Plan Environmental Impact Statement (EIS).  Public 
scoping is held early in the NEPA process to seek public input on the range of concerns, 
issues and alternatives that should be addressed in the EIS.  This summary informs the 
public on the extent and nature of the comments received by the NPS during public 
scoping. 
 
Background on Public Scoping 
 
A preliminary public input meeting was conducted at Prisoners Harbor on Santa Cruz 
Island on April 5, 2007.  Thirty-three interested individuals, experts, and partners were 
invited.  Twenty-one non-NPS individuals attended.  The agenda for the meeting 
included introductions, site orientation with an informal walking tour of the site, followed 
by a round-robin discussion with opportunity to ask questions and express concerns 
(Table 1, Table 2).   
 
Table 1.  Informal walking tour included NPS experts stationed at specific locations to 
answer questions.   

LOCATION TOPIC DISCUSSION EXPERT 
A. Road to 
Archeological site 

Hydrology Removing levee, changes in 
hydrology 

Mike Martin 

B. Eastern edge of 
corrals 

Wetland 
Restoration  

Restoration method, removing and 
relocating fill, revegetation 

Joel Wagner 

C. Warehouse Historic District Cattle/sheep corrals Ann Huston 
D. Archeological 
site 

Archeological 
site 

Location and extent of Archeological 
site 

Kelly Minas 

E. Seating area Environmental 
Compliance 

Public Input to the NEPA process Marie Denn 

F. Beach Natural Resource 
Values 

Backbarrier wetland, history,  
ecological benefits 

Kate Faulkner,  
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Table 2.  Major issues and concerns expressed during the on-island site visit. 
MAJOR ISSUE CONCERN NAME 

Control visitor impacts (mischief, vandalism) 
using boardwalks, viewing platforms 

Island Packers 

Control and educate the public so no damage is 
done to arch site 

Santa Ynez Band 
of Chumash 
Indians 

Visitor Experience 

Educate visitors to reduce potential for 
disturbance or desecration of arch site 

Santa Cruz Island 
Descendent  

Historic Resources  Reduce size of corrals to 55’, this creates 
buffer, reduces potential visitor impacts, and 
preserves part of corral 

Santa Cruz Island 
Foundation 

Don’t extirpate harvest mouse during 
construction 
Plan for desirable wetland species  
Do not lose human history 
Plan for veg. management in corrals 
Control Kikuyu grass 
Campground near wetland will affect wetland 
re:buffer 

Santa Barbara  
Museum of 
Natural History 

Potential for increased sedimentation and/or 
decreased run-off should be included in the 
model 

University of 
California Natural 
Reserve System 

Eucalyptus are a recent occurrence and 
disrupt water budget 

The Nature 
Conservancy 

Natural Resources  
  
 

Avoid extirpation of harvest mouse during 
construction 

Interested 
Individual 

Preserve arch site, preserve levee adjacent to 
arch site, add berm to south side of arch site 

Interested 
Individual 

Archeological 
Resources 
 Removing levee may impact arch site 

 
Santa Ynez Band 
of Chumash 
Indians 

Park Planning Should not proceed without GMP Santa Cruz Island 
Foundation 

Maintenance Potential long-term maintenance needs 
Earth moving concerns, deposition of fill 
Potential for water impacts to road and arch 
site 

Interested 
Individual 

 
A Notice of Intent (NOI) to prepare an EIS and conduct public scoping was published in 
the Federal Register on June 11, 2008.  On June 12, 2008, a press release announcing 
public scoping was distributed to the Ventura County Star and the Santa Barbara News-
Press, as well as 73 other media outlets, including newspaper, radio stations, and 
television stations.  The press release explained the public scoping process, announced 
two public open houses, and provided the web address for Channel Islands National Park 
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and NPS park planning.  The NOI and press release were posted on the park website.  A 
notice of the public scoping open houses was printed in the Ventura County Star on June 
23, 2008 and in the Santa Barbara News-Press on June 23, 2008. 
 
The NPS mailed approximately 240 public scoping announcements with the time, date, 
and location of the public open houses. 
 
Approximately nine members of the public attended the public open house at Channel 
Islands National Park Headquarters and approximately 13 members of the public 
attended the public open house at the Santa Barbara Public Library. 
 
The 45-day public scoping period closed July 27, 2008.   
 
Public Response to Scoping 
 
Five individuals or private organizations hand delivered or emailed comments regarding 
the Prisoners Harbor Coastal Wetland Restoration Plan.  Commenting organizations 
included The Nature Conservancy and the Santa Cruz Island Foundation.  No comments 
were received from federal or state agencies.  Four letters supported wetland restoration, 
one letter expressed concern about park planning and the impacts of levee removal, 
another letter wanted to see support for the project from the Chumash. 
 
The following table consolidates scoping comments under major issue topics.   
 

ISSUE TOPIC COMMENT  
Enabling legislation does not mandate 
restoration of island conditions to pre-European 
times 
 

Santa Cruz Island 
Foundation 

Park Planning  

Park should not undertake Prisoners Harbor 
Coastal Wetland Restoration without a current 
General Management Plan 
 

Santa Cruz Island 
Foundation 

Support for relocating the scalehouse and 
removing the corrals 
 

Interested 
Individual 

Concern that removing the levee will cause 
irreparable harm to archeological site, historic 
warehouse, and corral system 
 

Santa Cruz Island 
Foundation 

Historic 
Resources 

Supports designing the wetland to prevent 
damage to road and warehouse during flooding 
 

Interested 
Individual 
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Support for making the archeological site 
visible with signage 
 

Interested 
Individual 

Archeological 
Resources 

Chumash tribe should support the project 
 

Journalist 

Wetland 
Restoration 

General support for restoring wetland and 
riparian ecosystems  
 

The Nature 
Conservancy, 
Interested 
Individual, 
Journalist 

Eucalyptus 
removal 

Supports removing eucalyptus 
 

Interested 
Individual 

Visitor 
experience 

Would support a “nature” trail with signage 
describing wildlife, Chumash and ranching 
history along the perimeter of the wetland 
 

Interested 
Individual 

 
Written comments received by the NPS are available for review at Channel Islands 
National Park.  Notes from the April 5, 2007 site visit are available for review at the NPS 
park planning website at http//:parkplanning.nps.gov. 
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Using GIS to Develop Revegetation Plans 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Melissa Hayashida 
Channel Islands National Park Intern 

Channel Islands National Park, Ventura, CA 
November 2009 
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With its ability to manage and analyze spatial data, GIS (geographic information 
systems) is a powerful resource management tool.  GIS analysis helps solve problems by 
identifying geographic patterns and relationships.  Because of its ability to organize geographic 
data and combine a variety of datasets into an interactive map (Essays on Geography and GIS 
2008), GIS was chosen to help form a basis for a revegetation plan on Santa Cruz Island, the 
largest island in Channel Islands National Park.  Specifically, Channel Islands National Park used 
GIS to identify suitable vegetation for a fill disposal site on Prisoners Harbor.  The fill disposal 
site is part of its Prisoners Harbor Coastal Wetland Restoration Plan.   

 
Through its Prisoners Harbor Coastal Wetland Restoration Plan, the Park seeks to 

restore the 9‐acre Prisoners Harbor coastal wetland site and its 40‐acre associated stream 
corridor in the lower Cañada del Puerto Creek on Santa Cruz Island (Figure 1).  Prisoners Harbor 
wetland was the largest wetland complex on Santa Cruz Island.  Before the early 1800’s, the 
wetland site supported about 12 acres of coastal marsh and riparian forest.  A mixed live oak 
savannah was likely supported in lower Cañada del Puerto on the floodplain terraces 
immediately upstream from Prisoners Harbor.  The wetland was filled in by agriculturalists in the 
19th and 20th centuries to support sheep and cattle operations.  The loss of important wetland 

functions and ecosystem services was 
further amplified by the channelizing 
of the Cañada del Puerto stream and 
the introduction of invasive species.  
With the Prisoners Harbor Coastal 
Wetland Restoration Plan, the Park 
will reconnect the Cañada del Puerto 
stream with its floodplain, remove 
non‐native vegetation, enhance the 
visitor experience, and protect 
cultural and historic resources.   

 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 1.  Prisoners Harbor Wetland 
Restoration Project Area 
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Approximately 13,000 +/‐ 20% cubic yards of fill material will be removed from atop the 

buried wetland surfaces to restore 2/3 of the buried wetlands.  This fill will be placed at one or 
two nearby fill disposal sites, compacted and sloped to natural contours, and seeded with native 
plants (NPS Prisoners Harbor Coastal Wetland Restoration Plan Draft EIS 2009).  The Park 
decided to use ESRI’s ArcGIS to help choose which native plants should be planted in the fill 
disposal site/s.  GIS was used to search for places on the island that are similar to the fill disposal 
site and identify the vegetation types growing in those places.   
 

Methods 
Data Sources 

Our GIS analysis relied on a variety of datasets.  An elevation dataset was used to 
determine elevation, aspect, and slope for the entire island.  The elevation data used was 
Southern California Interferometric Synthetic Aperture Radar (IfSAR) data, which was collected 
for Santa Cruz Island in the winter of 2002/2003.  The IfSAR data has three meter point spacing 
and approximately one‐meter vertical accuracy in non‐vegetated areas (NOAA NOS and CSC 
2004).   

 
Using the slope and aspect tools (par t of ArcGIS’s Spatial Analyst extension), slope and 

aspect were derived from the IfSAR data.  The slope tool calculates the maximum rate of change 
between each cell and its neighbors and the aspect tool identifies the downslope direction of the 
maximum rate of change in value from each cell to its neighbor (ESRI 2007).  

 
The Nature Conservancy (TNC) contracted Aerial Information Systems, Inc. to create a 

vegetation map of Santa Cruz Island.  We used this vegetation map to identify vegetation classes 
and vegetation types (vegetation alliances and sub‐alliances) throughout the island.  Aerial 
Information Systems, Inc. used base imagery (IKONOS one‐meter natural color and color‐
infrared imagery 2005; Air Photo USA one‐meter natural color photography 2002; I.K. Curtis 
1:12000 natural color photography 2005), aerial photographs, field plots, field reconnaissance, 
and other source material to identify vegetation on the island.  Further details regarding the 
map can be found in the Santa Cruz Island Photo Interpretation and Mapping Classification 
Report (Aerial Information Systems, Inc. 2007).   

 
To determine soil types throughout the island, the Natural Resources Conservation 

Service Soil Survey of Channel Islands National Park was consulted (USDA NRCS 2007).   
 
Shoreline data from 1994 USGS Digital Orthophoto Quarter Quads (Schwemm 1998) 

supplied provided a fairly accurate representation of Santa Cruz Island’s shoreline. 
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Geoprocessing Steps 
 

1.   Relevant factors for vegetation success were chosen 
 
Elevation, slope, aspect, soil type, and proximity to the coast were identified as important, 
defining characteristics of a vegetation’s habitat.    
 

2.  The slope, aspect, elevation, and proximity to the coast of the fill disposal site were 
determined 

 

In order to determine the elevation, slope, aspect, soil type, and proximity to the coast of the fill 
disposal site, it was necessary to identify the location of the fill disposal site on an aerial 
photograph (a secondary disposal site, not shown below, was chosen in case the amount of fill 
exceeds the capacity of the first fill site; see Appendix A).  Within ArcMap, a polygon was 
digitized to define the area enclosed by the disposal site (Figure 2).   
 

 
Figure 2.  Prisoners Harbor Wetland Restoration Fill Disposal Site  

 
Using the elevation, slope, aspect, soil, and shoreline datasets,  the elevation, slope, 

aspect, soil type, and proximity to the coast of the fill disposal site were determined.  The zonal 
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statistics tool (part of the Spatial Analyst extension), which calculates statistics on values of a 
raster within the zones of another dataset (ESRI 2008), was used to find out the range of 
elevation and the range of slope within the fill disposal site.  The aspect of the fill disposal site 
was determined by simply overlaying the aspect layer on top of the fill disposal site and then 
visually inspecting the disposal site area.  This same method could be used to figure out which 
soil types fall within the fill disposal sites; however, it’s also possible to use the “Select by 
Location” feature  (simply select for soil types that fall within the fill disposal site polygon).  
Finally, the “measure” tool was used to obtain the disposal site’s proximity to the coast.   
 
Using these methods, the following characteristics of the disposal site were determined: 

 
  Elevation  Slope  Aspect  Soil Type  Proximity to 

coast 
Fill Disposal Site 
Characteristics 

6.74‐42.81m  0.15‐45.27%  Northwest and 
West 

Starboard‐
Fantail‐Halyard; 
Typic 
Xerofluvents 
Riverwash  

~50 meters from 
the coast 

Table 1.  Characteristics of the fill disposal site 
 

It would be too restricting to search for places on the island with exactly the same 
characteristics as the fill disposal sites.  Because of this, the criteria used to search for places on 
the island with similar characteristics as the fill disposal sites were based on the figures in Table 
2.  The search criteria differ slightly from the actual fill disposal characteristics in order to search 
for places on the island that may be very similar to, but perhaps not exactly alike, the fill 
disposal site.  The search criteria also take into account the fact that some characteristics of the 
fill site will change with the addition and contouring of the fill material.   
 
  Elevation  Slope  Aspect  Soil Type  Proximity to 

coast 
Search Criteria  0‐150m  0‐32%  Northwest and 

West 
Starboard‐
Fantail‐Halyard; 
Typic 
Xerofluvents 
Riverwash 

Within 1 mi 

Table 2.  Search Criteria 
 

3. GIS was used to locate areas on the island that are similar (in elevation, slope, aspect, soil 
type, and proximity to the coast) to the fill disposal site 
 

Once the search criteria were defined, the raster calculator was used to produce new 
elevation, aspect, and slope rasters from the original elevation, aspect, and slope rasters.  These 
new rasters only included the range of values specified in our search criteria.  A new elevation 
raster was created that showed only those places on the island with an elevation between 0 and 
150m, a new slope raster was created that showed only those places with slopes between 0 and 
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32%, and a new aspect raster was created that showed only those places with Northwest and 
West aspects.    

 
Next, the raster calculator was used again (see Geoprocessing Details for explanation) to 

produce a single raster that shows only those places on the island where the new elevation, 
slope, and aspect rasters overlap.  This single raster shows only those places on the island where 
the elevation is between 0 and 150m AND where the slope is between 0 and 32% AND where 
there are Northwest and West‐facing slopes. 

 
Geoprocessing Details 

• The new elevation, slope, and aspect rasters each contain two grid values: 
 0 (not part of specified range of values) and 1 (part of specified range of values)   

• The raster calculator is used to find all areas where:  
elevation raster + slope raster + aspect raster = 3 (where the specified ranges of all three rasters 

overlap) 

• This produces a new raster, again with two grid values: 
0 (areas where all three rasters did NOT overlap) and 1 (the overlapping areas of all three rasters) 

 
Then, this single raster was converted to a polygon/vector feature to enable future 
manageability with other polygon/vector features.  (After converting the new raster to a 
polygon, a definition query was used to select only those areas where the grid value = 1).    
 

The next step involves narrowing our result to only those areas in certain soil types and 
within a certain distance from the coast (the polygon just created is not restrictive in regard to 
soil type and distance from the coast).  So, the polygon was clipped by only the areas on the 
island with Starboard‐Fantail‐Halyard or Typic Xerofluvents Riverwash soils.  It was also clipped 
by only the areas on the island within 1 mile from the coast.   

 
4. Using the vegetation map, the vegetation known to exist in these areas was determined  

 
The resulting polygon included only the areas on the island whose elevation, slope, 

aspect, soil type, and proximity to the coast match the search criteria values (Figure 3).  This 
polygon feature had no information regarding vegetation type, so the vegetation map was 
added to the ArcMap workspace. This vegetation map was then clipped by our polygon in order 
to eliminate all areas on the vegetation map that do not fall within the specified elevation, 
aspect, and slope ranges, are not within the soil types of interest, and that are not within one 
mile from the coast.   
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Figure 3.  The black polygons represent areas on the island with a similar elevation, slope, aspect, soil 
type, and proximity to the coast as the fill disposal site  

 
The result of this clip included information on the vegetation classes and the vegetation 

types within the areas on the island that are similar (in regard to our criteria) to the fill disposal 
site (Figure 4).  Now, it was possible to determine which vegetation classes/types cover what 
percentage of these areas.  First, the “calculate geometry” feature was used to update the area 
calculations in the vegetation layer’s attribute table.  Next, the “summary” feature (located 
within the vegetation map’s attribute table) was used to sum the area for each vegetation 
class/type.  In doing this, the dominant vegetation classes/types located in areas similar to the 
fill site were determined.   
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Figure 4.  The black polygons (which represent areas on the island with a similar elevation, slope, aspect, 
soil type, and proximity to the coast as the fill disposal site) are overlaid upon the vegetation map 
 
Results 
The dominant vegetation classes/types in the areas were determined in regards to soil type.  In 
other words, the dominant vegetation classes/types were determined for those areas in 
Starboard‐Fantail‐Halyard soils (Figure 5, Table 3) and the dominant vegetation classes/types 
were determined for those areas in Typic Xerofluvents Riverwash soils (Figure 6, Table 3).  In 
Starboard soils, the dominant vegetation classes included Coastal Sagebrush, Grasslands, 
Shrublands, and Oak Woodland.  In Riverwash soils, the dominant vegetation classes included 
Shrublands, Riparian, Bare, Grasslands, Evergreen Forest, Oak Woodland, Coastal Sagebrush, 
and Human Use.   
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Vegetation Classes on Starboard-Fantail-Halyard Soils 

Figure 5.  Shows vegetation classes for areas on the island with Starboard soils 
and a similar elevation, slope, aspect, and proximity to the coast as the fill disposal 
site 
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Figure 6. Shows vegetation classes for areas on the island with Riverwash soils and a similar 
elevation, slope, aspect, and proximity to the coast as the fill disposal site 

 

 
Vegetation Classes on Typic Xerofluvents Riverwash Soils 
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Top Vegetation Types (see descriptions Appendix B) 

Starboard‐Fantail‐Halyard Soils  Typic Xerofluvents Riverwash soils 
California Sagebrush – Lemonadeberry 15.78% 
 

Mulefat Alliance 20.22% 

 
California Annual Grasslands Alliance 14.63% 
 

Mixed Arroyo Willow‐ Mule Fat Mapping Unit 18.41% 

Coast Live Oak Alliance 10.51% 
 

Stream Beds and Flats 11.79% 

 
Island Scrub Oak‐ Coastal Sage Scrub Transition 9.27% 
 

Eucalyptus Stands Mapping Unit 7.60% 

 
Coyote Brush Alliance 7.56% 
 

Coyote Brush Alliance 7.34% 

 
Coastal Bluff Scrub Habitat 7.50% 
 

Tall Temperate Annual Graminoids 5.73%   

 
California Sagebrush Alliance 7.00% 
 

Live Oak Alliance 4.45% 

 
Island Scrub Oak – Island Ceanothus 4.67% 
 

Arroyo Willow Alliance 4.00% 

 
Fennel Mapping Unit 4.39% 
 

Fennel Mapping Unit 2.48% 

 
Santa Cruz Island Buckwheat Alliance 2.81% 
 

Built‐up 2.21% 

 
Table 3 

 
Discussion 

 
It is important to recognize the limitations involved with using the preceding methods to 

determine which vegetation may be appropriate for the fill site.  The datasets upon which the 
analysis was conducted (the elevation, slope, and aspect datasets; and the vegetation and soil 
maps) have to be accurate, of an appropriate spatial resolution, up‐to‐date, etc., if the analysis 
results are to be of any use.  Also, it may be difficult to determine all of the factors that 
influence vegetation success.  For our analysis, we chose elevation, slope, aspect, soil type, and 
proximity to the coast as important factors.  These may or may not be the only useful or most 
useful factors for determining vegetation suitability.  Furthermore, when looking for vegetation 
that’s suitable for the fill site, we chose a range of values for elevation, slope, aspect, and 
proximity to the coast that we thought would represent the places on the island that are similar 
to the fill site.  These were somewhat arbitrary choices.  For example, if we expanded our 
elevation range to include just slightly steeper slopes, the analysis output may have included 
different types of vegetation.   

 
While our GIS analysis contains various shortcomings, there are some methods that, with 

more expertise and time, could be used to increase accuracy, efficiency, and repeatability.  In 
our analysis, equal value was assigned to each fill site characteristic.  Elevation, slope, aspect, 
soil type, and proximity to the coast were all equally important in finding areas similar to the fill 
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site.  In reality, it may be more important to emphasize one or some characteristic/s over 
others.  Using the Weighted Overlay tool, it is possible to give certain characteristics more or 
less weight.  With the Weighted Overlay tool, such parameters can be easily changed to test 
many different scenarios (ESRI 2008).    

  
ModelBuilder, an application within ArcGIS, could  help document the steps used in the 

analysis.  Within ModelBuilder, a model links geoprocessing tools together, feeding the output 
of each tool into the input of the next (ESRI Developer Network).  The geoprocessing tools and 
the datasets used by those tools are saved within the model (see Figure 7).  The model can be 
exported to script and passed on for use by others.  In this way, other users can easily run the 
same analysis (using different datasets if desired).    

 

 
Figure 7: ModelBuilder Model  
 

 
Although our GIS analysis contains limitations, it does provide a basis for 

determining which vegetation types should be used to revegetate the disposal site.  
Once again, the disposal site will contain fill material (which may be a mixture of 
Riverwash soil, Starboard soil, and other soil types) and it will be contoured such that it 
slopes downward toward the west (toward the stream).  Using the output of our GIS 
analysis, it seems sensible to plant riparian vegetation along the fill site’s wetter western 
border.  As the site slopes upward toward the east and becomes drier, a transition from 
riparian vegetation to sagebrush/grasslands should take place (Figure 8).   
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Figure 8: Outlines a possible revegetation plan 
 
This represents a basis for a revegetation plan and must be altered or added to 

with the knowledge of plant and island specialists before devising a final, more detailed 
plan.  However, GIS‐ with its ability to overlay a variety of data layers, search for and 
select certain criteria, and summarize results‐ serves as a valuable tool in the 
establishment of a revegetation strategy.   
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Appendix A 
Fill Disposal Site #2 

 
The secondary, potential fill site is located within a fennel infestation along Cañada del 
Puerto (see below).  If necessary, it’s possible to use the same steps described for the 
main fill site to determine potential vegetation types to plant in this fill site.  Most of 
those steps have already been done below.   
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  Elevation  Slope  Aspect  Soil Type  Proximity to 
coast 

Fill Disposal Site 
2 Characteristics 

12‐46m  0.86‐51.59%  North, 
Northwest, and 
West 

Starboard‐
Fantail‐Halyard; 
Typic 
Xerofluvents 
Riverwash 

Within 1 mi 

Search Criteria  0‐150m  0‐52%  North, 
Northwest, and 
West 

Starboard‐
Fantail‐Halyard; 
Typic 
Xerofluvents 
Riverwash 

Within 1 mi 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Shows vegetation classes for areas on the island with 
Starboard soils and a similar elevation, slope, aspect, and 
proximity to the coast as fill disposal site #2 
 

Vegetation Classes on Starboard-Fantail-Halyard Soils 



 
Prisoners Harbor Coastal Wetland Restoration Plan 
Final Environmental Impact Statement 
 

Appendix C-17 

 
 
 
 
 
 
 
 

Shows vegetation classes for areas on the island with 
Riverwash soils and a similar elevation, slope, aspect, and 
proximity to the coast as fill disposal site #2 

Vegetation Classes on Typic Xerofluvents Riverwash Soils 
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Appendix B 
Vegetation Type Descriptions 

(summarized from Aerial Informations Systems, Inc. 2007) 
 

Top Vegetation Types on Starboard‐Fantail‐Halyard Soils 
California Sagebrush – Lemonadeberry 15.78% (Mapped where Artemisia californica dominates or co‐
dominates the shrub layer with Rhus integrifolia generally in dense settings.  Rhus integrifolia can locally 
dominate over small areas.  Mapped in a wide variety of slope related settings from gentle to steep, 
usually trending southerly in fairly exposed, xeric environments.  Most polygons mapped fairly close to 
the shoreline extending inland along Canada Christy and Canada Medio.  Stands mapped in the south and 
above mentioned canyons often transition into a mix of Quercus Pacifica, Artemisia californica, and Rhus 
integrifolia.  This type is commonly mapped on the western side of the island) 
California Annual Grasslands Alliance 14.63% (Mapped in generally dense cover where species from the 
genera Avena, Bromus, Hordeum, or Lolium usually dominate. Forbs and other species of annual grass can 
dominate over smaller areas. Ridgelines, spurs and rockier areas generally have a significant native 
component of Nasella. Woody vegetation is generally well below 10% cover and often includes species 
such as Baccharis salicifolia and Artemisia californica.  Mapped extensively on deep poorly drained soils in 
valleys and ridgelines throughout the island in a variety of slope positions. Much more extensively 
mapped on the eastern third of the island but common throughout except on rocky slopes and ridges) 
Coast Live Oak Alliance 10.51% (Quercus agrifolia Alliance; mapped only to the alliance lvel where 
Quercus agrifolia dominates the tree layer; conditions vary from riparian to gently sloping ridgelines and 
spurs, rarely noted on south trending slopes, but found occasionally on steep concave to neutral north 
facing slopes)   
Island Scrub Oak‐ Coastal Sage Scrub Transition 9.27% (Mapped where Quercus pacifica generally 
dominates the chaparral canopy, usually with a minor component of Rhus integrifolia. Coastal sage scrub 
species (CSS) usually are an important component to this type as an open to dense understory, with 
Artemisia californica the most common species in the CSS layer. Other CSS species such as Eriogonium 
arborescens can be a sparse component to the stand. Annual grasses can be an important component to 
this type; mapped in the most xeric settings for this alliance, often interfacing with dry CSS or inland bluff 
scrub communities, common on steep south, east and west trending slopes not too far inland from coast; 
Good representative stands occur on the southern canyons near the coast and on south facing slopes in 
the eastern portion of the Central Valley.  Most stands are within about ½ mile from the coast) 
Coyote Brush Alliance 7.56% (Generally mapped in open grassy settings where Baccharis pilularis 
dominates the shrub layer in sparse to moderate cover. Stands can occasionally have a dense cover of 
over 60% especially on gentle north trending slopes in the isthmus region. Rhus integrifolia and or 
Artemisia californica can be minor components to the stand in coastal areas. Sparse stands of Baccharis 
pilularis below 5‐10% cover in grassy settings are common and are noted as a shrub component in the 
density cover layer; Mapped on gentle to moderately sloping environments of deep soil on a variety of 
aspects and slope positions. Also noted on drier riparian fringes of major washes and on old stream 
terraces just upslope from the active channel.Commonly found on most portions of the island with the 
exception of the highest and most inland slopes. Good representative stands are found on gentle slopes 
on the northern third of the island and northern portions of the isthmus and in the vicinity of Campo Del 
Norte) 
Coastal Bluff Scrub Habitat 7.50% (Mapped based primarily on location where bluff and steep cliffs 
extend no further than several hundred meters from the shoreline. Vegetation is usually sparse; often in a 
rocky setting with a sparse herbaceous layer, but overall cover is at least 2‐5%. Species dominating or 
sharing dominance on the bluff may include the following, but is not limited to: Artemisia californica, 
Dudleya, Coreopsis gigantean, Encelia californica, Eriophyllum staechadifolium, Leymus condensatus, Rhus 
integrifolia, and Opuntia littoralis. Further analysis of the plot data may categorize the mapped polygons 
into floristic types that will be too fine scale to distinguish on the aerial  photography. Subsequent 
modeling efforts based on geologic substrate or slope related characteristics may aid in refining the 
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mapped polygons into a floristic type. Several patches on the bluff itself are mapped to floristic alliances 
including (Rhus integrifolia or Artemisia californica) where visible on the imagery. Moderately steep to 
vertical cliff faces that are generally rocky with minimal soil development characterize most of the coastal 
bluffs along Santa Cruz Island. Over 90% of the island’s coastal fringe end in a steep bluff edge; bluff faces 
are interrupted generally where larger streams form small sandy beaches at their mouth) 
California Sagebrush Alliance 7.00% (Mapped where Artemisia californica dominates the stand in a wide 
variety of settings from an open sparse shrub layer to a dense cover. Mapped to the alliance level where 
photo interpreters cannot distinguish at finer levels in the classification or in extremely small patches 
below approximately one hectare. Most stands mapped within a mile of the coast extending inland into 
the western portions of the Central Valley and well into Canada Christy. It is less common on well‐drained, 
coarser, grained soils. Several stands, especially in the southern portion of the island west of the isthmus 
have a significant component of Salvia mellifera, however, no signature correlate has been developed for 
this species off the aerial photography) 
Island Scrub Oak – Island Ceanothus 4.67% (mapped where Quercus pacifica dominates or co‐dominate 
the stand with Ceanothus arborus, both generally as tall shrubs; mesic scrub oak type found on north 
trending canyons and upper coves on neutral to concave settings in a variety of positions from lower to 
upper slopes) 
Fennel Mapping Unit 4.39% (Mapped where Foeniculum vulgare dominates the herbaceous layer. Annual 
grasses including Avena spp, Bromus spp. and Hordeum spp. can dominate in portions of the mapped 
polygon. Shrubs, especially Baccharis pilularis are often a common overstory component and may be 
increasing in cover during the past decade. Common invasive plant in a variety of sparse shrub and grassy 
areas, which is potentially limited only by very steep, rocky environments. Foeniculum vulgare often 
grows in dense stands on gentle slopes in grasslands adjacent to major stream channels. The most 
extensive fennel stands occur on the isthmus along Navy Road west of Mount Pleasant. Other areas of 
dense fennel are located west of the UC Field Station, Christy Ranch, Main Ranch Airfield and  the hills 
south of Smugglers’ Cove. Dense fennel is occasionally mapped in narrow channels downstream from 
large ridge top stands; these channels may act as a conduit for further spreading of this invasive weed to 
grassy areas in the extreme southern portions of the island. Note plot data along San Justiniano Road 
northeast of Willows Anchorage depicting this species in the southern portion of the island. 
Santa Cruz Island Buckwheat Alliance 2.81% (Mapped where Eriogonum arboresens dominates the stand 
as extremely sparse to sparse cover over a rocky or herbaceous understory.  Other species common to 
inland bluff scrub environments may be a component to the stand.  Occasionally, shrub cover becomes 
dense over very small areas in locally favorable settings, which aren’t quite as steep or rocky.Generally 
found on steep to very steep mid to upper south trending slopes, which are usually rocky but not as 
severe as inland bluff scrub conditions. Often found just upslope from the California Sagebrush – Santa 
Cruz Island Buckwheat type (type 3312) and adjacent to inland bluff scrub which is normally found in 
harsher settings. Mapped extensively, especially on the western half of the island in areas near the coast 
to well inland. 

 
Top Vegetation Types on Typic Xerofluvents Riverwash Soils 

Mulefat Alliance 20.22% (Mapped where Baccharis salicifolia dominates the stand or co‐dominates the 
stand with Baccharis pilularis.  Willow species, especially Salix lasiolepis can be a minor component to 
wetter stands.  Understory herbaceous layer varies considerably.  Noted in active sandy or gravelly well‐
drained flat channels in environments wetter than Baccharis pilularis but drier than Salix lasiolepis.  Fairly 
common in most major stream channels that are not too narrow.  The most extensive stands occur on the 
west side of the island in the larger south trending drainages from Playa Larga to White Rock.)  
Mixed Arroyo Willow‐ Mule Fat Mapping Unit 18.41% (Mapped where Baccharis salicifolia or Salix 
lasiolepis either dominates or co‐dominates riparian stands of vegetation in moderately dense to dense 
cover. Drier fringes contain less Salix lasiolepis with a minor component of Baccharis pilularis. Wetter 
locations tend to have more Salix lasiolepis, possibly with other Salix or Populus individuals as a  minor 
component to the stand. Found in riparian and riparian fringe areas in streams with a large watershed, 
allowing for seasonal to perennial flow during most years. Stream channel width varies considerably. 



 
Prisoners Harbor Coastal Wetland Restoration Plan 
Final Environmental Impact Statement 
 

Appendix C-20 

Wider systems may contain a zone of pure willow in the wettest portions that transition to coyote brush 
dominant areas on the higher terraces with Baccharis salicifolia occupying intermediate locations. 
Common in streams, especially streams that drain south of Ridge Road south of the Central Valley. Major 
watersheds where this type is extensively mapped include: Canada Christy, Laguna Canyon, Willows 
Canyon and Canada del Puerto. Much more extensively mapped west of the isthmus) 
Stream Beds and Flats 11.79% no description 
Eucalyptus Stands Mapping Unit 7.60% (mapped as pure stands where Eucalyptus spp. (primarily E. 
globules) is the sole component of the canopy layer.  Noted primarily in association with land use related 
features.  Several stands notes, primarily in the Central Valley.  Largest stands noted west of the UC 
research headquarters on the western side of the island and adjacent to the NPS headquarters on the 
eastern portion of the island.) 
Coyote Brush Alliance 7.34% (see above)  
Tall Temperate Annual Graminoids 5.73%  no description 
 Live Oak Alliance 4.45% (see above) 
Arroyo Willow Alliance 4.00% (Mapped where Salix lasiolepis is the sole dominant to the tall shrub or 
small tree canopy,usually in dense stands. Other willow species in addition to Populus fremontii or P. 
balsamifera can form a minor emergent tree layer to the canopy. Found extending several hundred 
meters below small springs in upper drainages or in streams where water flows most of the year. Stands 
are rarely found beyond the active flood channel except in saturated conditions. Not as common as the 
mixed arroyo willow ‐ mule fat type (type 3401), but found in most of the drainages mentioned in that 
community. Stands are also not as extensive and often form very narrow linear polygons in narrow 
canyons with large watersheds.)  
Fennel Mapping Unit 2.48% (see above)  
Built‐up 2.21% no description 
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Appendix C 
Reverse Analysis 

 
In our analysis, a search was conducted for vegetation that grows in areas similar to the 

fill site.  Our planting site was already known, but the vegetation with which to plant in the site 
had yet to be identified.  Instead, what happens if a vegetation type is known and suitable 
planting sites for that vegetation type need to be located?  In this case, suitability or site 
selection modeling can be performed using GIS.  First, existing occurrences of the vegetation 
type of interest are located.  The dominant characteristics of these locations are then used to 
discover other potential habitats for that vegetation type.  An example is shown below using 
Fremont Cottonwoods.     

 

 
 
 
 
 
 
 
 

 
 

  Elevation  Slope  Aspect  Soil Type 
Characteristics of 
areas on the 
island where 
cottonwoods are 
found 

7‐450 meters  0‐28%  Mostly North, 
Northwest, and West 

Mostly Spinnaker‐
Starboard‐Rock 
outcrop complex 
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PRISONERS HARBOR COASTAL WETLAND RESTORATION 
PROJECT AREA PLANT SPECIES LIST 

 
A plant survey of the Prisoners Harbor Coastal Wetland Restoration project area was 
conducted on July 3 and July 25 – 29, 2008.  The project area was previously classified 
by vegetation type by The Nature Conservancy (Aerial Information Systems, Inc.  March 
31, 2007).  There are 12 vegetation types in the project area.  Vegetation type polygons 
were downloaded to a Trimble GPS device and groups of two or three people were 
assigned one vegetation type polygon to survey.  The survey was conducted by walking 
the entire vegetation type polygon and recording all plant species observed.  If a plant 
was difficult to identify a sample was collected and keyed out to species later in the day.  

 
Participants included NPS personnel: Paula Power, Dirk Rodriguez, Clark Cowan, James 
R. Roberts. Marie Denn; TNC Staff: Colleen Cory; and volunteer expert botanists: Ken 
Niessen and William Abbott.  

 
The total number of species found on the site was 179. There were no federally listed 
species found in the project area. One state listed species was found in the main stream 
channel, Santa Cruz Island silver lotus (Lotus argophyllus ssp. argenteus).  No unusual or 
unexpected plant species were identified. 
 
The relative abundance of individual species is indicated by the following key: 

D – dominant,  C – common,  O – occasional,  R – rare 
  

Some vegetation types were represented by more than one polygon.  Where more than 
one polygon was surveyed for a given vegetation type, the higher overall abundance was 
used. In some cases a range was given, for example C – D, or if a species was more 
abundant locally this was noted as “C – edge” or “C – patch”.  
 
The species acronyms used were taken from the CHIS species list for the park islands.  
Stands of Blue gum and Red gum eucalyptus were treated separately in the species list. 
 

The Vegetation Types included in the survey are: 
1120 – Eucalyptus Stands Mapping Unit.  Column heading is 1120 Blue Euc or
 1120 Red Euc 
2110 – Coast Live Oak Alliance is 2110 QUAG allian on the list 
3150 – Lemonadeberry Alliance is 3150 RHIN allian on the list 
3313 – California Sagebrush – Lemonadeberry is 3313 RHIN/ARCA on the list 
3401 – Mixed Arroyo Willow – Mule Fat Mapping Unit is 3401 SALA/BASA on
 the list 
3410 – Arroyo Willow Alliance is 3410 SALA on the list 
4101 – Bulrush – Cattail Mapping Unit is 4101 SCCA/TYDO on the list 
4301 – Fennel Mapping Unit is 4301 FOVU on the list 
4410 – Silver Beachbur – Beach Sand-Verbena Alliance is 4410 AMCH/ABMA
 on the list 
9100 – Built up 



 
Prisoners Harbor Coastal Wetland Restoration Plan 
Final Environmental Impact Statement 
 

Appendix E-3 

9430 – Stream Beds and Flats is Streambed-flat on the list 
9600 – Planted trees and shrubs is Planted trees on the list 
 

The vegetation map and vegetation classification are taken from: 
Santa Cruz Island Photo Interpretation and Mapping Classification Report, The 

Nature Conservancy, Santa Cruz Island, Vegetation Map Final Report, Aerial 
Information Systems, Inc.  March 31, 2007. 
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Prisoners Wetland Project Area Plant Species Survey 
D- dominant      C- common      O- occasional      R – rare 

  VEGETATION TYPES 

SPECIES 1120 1120 2110 3150 3313 3401 3410 

 BLUE  RED            

Acacia 
melanoxylon O   D in 10         

Acourtia 
microcephala R             

Adiantum jordanii R             

Agave americana               

Agrostis viridis             O 

Albizzia lophantha               

Amaranthus albus R             

Ambrosia 
chamissonis             R 

Amsinckia 
menziesii               

Anagallis arvensis             R 

Anemopsis 
californicus     R       O 

Artemisia 
californica R         O O 

Artemisia 
douglasiana C C O     O C 

Asclepias 
fascicularis R R           

Atriplex 
leucophylla               

Atriplex 
semibaccata               

Atriplex prostrata R             

Avena barbata               

Avena fatua               

Baccharis 
douglasiana C O         C 

Baccharis pilularis D O C     O C 

Baccharis 
plummerae O R O       O 
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Baccharis 
salicifolia C O O     C D 

 1120 1120 2110 3150 3313 3401 3410 

Brachypodium 
distachyon           R   

Brassica nigra O   R     R O 

Brickellia 
californica O         O O 

Bromus carinatus C O O C   R C 

Bromus diandrus C C   C   C C 

Bromus 
hordeaceus O     O   O O 

Bromus 
madritensis ssp. 
rubens               

Cakile maritima R           R 

Calystegia 
marcostegia C   O O     O 

Ceanothus 
arboreus O           R 

Ceanothus 
megacarpus R           R 

Centaurea 
melitensis R             

Centaurea 
solstitialis R   R         

Cercocarpus 
betuloides O         R   

Chenopodium 
ambrosioides               

Chenopodium 
californicum R R         R 

Chenopodium 
murale               

Clematis 
ligusticifolia O             

Comarostaphylos 
diversifolia R R         O 

Convolvulus 
arvensis O           O 

Conyza 
bonariensis           R O 

Conyza O           R 
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canadensis 

Coreopsis 
gigantea               

Cotula 
coronopifolia               

 1120 1120 2110 3150 3313 3401 3410 

Cynodon dactylon O   O       O 

Dichelostemma 
capitata R     C       

Distichlis spicata             O 

Dudleya 
candelabrum       C       

Epilobium canum O     C   R O 

Epilobium ciliatum             O 

Epipactis 
giganteum               

Equisetum 
laevigatum   O O       O 

Eremocarpus 
setigerus             R 

Eriogonum 
arborescens O         C O 

Eriogonum 
grande var. 
grande       C     O 

Erodium 
cicutarium               

Eschscholtzia 
californica               

Eucalyptus 
calmadulensis O D O     C O 

Eucalyptus 
globulus D           O 

Eucrypta 
chrysanthemifolia               

Foeniculum 
vulgare C TO D C C     C O TO C 

Galium 
angustifolium     O     R   

Galium aparine O R           

Galium nuttallii 
insulare               
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Gastridium 
ventricosum               

Gnaphalium 
californicum R           O 

Gnaphalium 
canescens O     R   O O 

Gnaphalium 
luteo-album R   R       R 

 1120 1120 2110 3150 3313 3401 3410 

Hazardia detonsa             R 

Hazardia 
squarrosa               

Hedera helix C R           

Heteromeles 
arbutifolia C C O O   O C 

Heterotheca 
grandiflora R             

Hirschfeldia 
incana R R       R   

Hordeum 
murinum O O           

Hypochaeris 
glabra           O   

Juncus bufonius               

Juncus mexicana   O R       R 

Juncus patens R O           

Juncus xyphoides               

Keckiella 
cordifolia O           R 

Lactuca saligna               

Lactuca serriola O-ROAD         R O 

Larmarckia aurea               

Lathyrus vestitus R R R     R O 

Lepidium draba O           O 

Lepidospartum 
squamatum           O   

Leymus triticoides O 
D -
LOCALLY           

Lolium 
multiflorum             X 
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Lotus argophyllus           R R 

Lotus corniculatus           
O-
EDGE O 

Lotus dendroideus R             

Lotus grandiflorus               

Lotus purshianus R           C 

Lupinus albifrons             R 

Lupinus bicolor               

 1120 1120 2110 3150 3313 3401 3410 

Lupinus 
hirsutissimus             R 

Lythrum 
hyssopifolia             R 

Madia sativa       C   R   

Malacothrix 
saxatilis               

Malva parviflora O           O 

Marah 
macrocarpus O O O       R 

Marrubium 
vulgare O O       R R 

Medicago 
polymorpha       C   O O 

Medicago sativa               

Melilotus albus     R         

Melilotus indicus R   O     
O-
EDGE O 

Mimulus 
cardinalis             R-EDGE 

Mimulus guttatus               

Mimulus 
longiflorus O O O     O O 

Nasella cernua               

Oenothera elata 
ssp. hirsutissima           R   

Olea europaea   R           

Opuntia littoralis               

Oxalis corniculata   R           
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Paspalum 
distichum             R 

Pennisetum 
clandestinum C-D D O     

C- 
PATCH C/D 

Phacelia 
ramossisima     X         

Pholistoma 
auritum               

Pinus pinea             R 

Piptatherum 
miliaceum C C O     C O 

Plantago lanceolata C-ROAD O O     O C 

 1120 1120 2110 3150 3313 3401 3410 

Plantago major               

Platanus 
racemosa R           R 

Polygonum 
arenastrum O-ROAD   O     

O-
EDGE O-ROAD 

Polygonum 
lapathifolium R O         O 

Polypogon 
interruptus   R         O 

Polypogon 
monspeliensis R           O 

Populus 
balsamifera   R         R 

Prunus illicifolia 
ssp. lyonii D C O       R 

Quercus agrifolia C/D O D     R 
C-
LOCALLY 

Quercus x 
macdonaldii             R 

Quercus pacifica O O         R 

Raphanus 
raphinastrum               

Raphanus sativa               

Rhamnus 
californica O O           

Rhus integrifolia O C O D   O O 

Rhus ovata           R   

Robinia 
pseudoacacia R             
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Rosa californica 
C- 
LOCALLY O       O   

Rubus ursinus O 
O-C 
PATCHES         R 

Rumex 
conglomeratus               

Rumex crispus O O       O C 

Rumex pulcher O O         R- EDGE 

Rumex salicifolius   O           

Salix exigua     O       O 

Salix lasiolepis C-D   O     C C/D 

 1120 1120 2110 3150 3313 3401 3410 

Scirpus 
californicus             O 

Scirpus maritimus               

Silene laciniata               

Silybum 
marianum   O R         

Sllene gallica R           R 

Solanum clokeyi               

Solanum douglasii C C O     O R 

Sonchus asper R           R 

Sonchus 
oleraceus O O       R O 

Spergularia 
bocconii               

Stachys bullata O/C C R     O O 

Stellaria media               

Stephanomeria 
cichoriacea       C       

Symphoricarpos 
mollis   O           

Tetragonia 
tetragonioides               

Toxicodendron 
diversiloba O/C R       R R 

Trifolium 
microcephalum               
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Trifolium 
willdenovii               

Typha 
dominguensis               

Ulmus hollandica               

Urtica dioica C 
O-C 
PATCHES         R 

Verbascum 
thapsis               

Verbena 
lasiostachys R             

Veronica 
anagallis-aquatica             O 

Vicia 
benghalensis  R             

Vicia sativa             R 

 1120 1120 2110 3150 3313 3401 3410 

Vinca major C/D C O     O O 

Vulpia myuros               

Woodwardia 
fimbriata               

 

  VEGETATION TYPES 

SPECIES 4101 4301 4410 9100 9430 9600 

Acacia melanoxylon     R R     

Acourtia microcephala             

Adiantum jordanii             

Agave americana           O 

Agrostis viridis R     O O   

Albizzia lophantha R     R     

Amaranthus albus     R   O   

Ambrosia chamissonis     D O     

Amsinckia menziesii       R     

Anagallis arvensis       C O   

Anemopsis californicus       C     

Artemisia californica   R   O R O 
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Artemisia douglasiana       O     

Asclepias fascicularis             

Atriplex leucophylla     O R     

Atriplex semibaccata     O O     

Atriplex triangularis C   R R   C 

Avena barbata       O R   

Avena fatua       R     

Baccharis douglasiana C   C O   O 

Baccharis pilularis   C-EDGE O O   D 

Baccharis plummerae   R   O   O 

Baccharis salicifolia O O O O C O 

 4101 4301 4410 9100 9430 9600 

Brachypodium distachyon         O   

Brassica nigra   O   O O   

Brickellia californica   O     O O 

Bromus carinatus   C R O   C 

Bromus diandrus   C C O O C 

Bromus hordeaceus   O R O O   

Bromus rubens     O       

Cakile maritima     C O     

Calystegia marcostegia     R     O 

Ceanothus arboreus         O O 

Ceanothus megacarpus         R   

Centaurea melitensis       O R R 

Centaurea solstitialis       R R O 

Cercocarpus betuloides             

Chenopodium ambrosioides     R       

Chenopodium californicum   R   C   O 

Chenopodium murale       R     

Clematis ligusticifolia             
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Comarostaphylos diversifolia             

Convolvulus arvensis   O   O R   

Conyza bonariensis       O     

Conyza canadensis O   R O     

Coreopsis gigantea       R   C 

Cotula coronopifolia C   R       

Cynodon dactylon C   C C     

Dichelostemma capitata       R     

Distichlis spicata C   D C     

Dudleya candelabrum     R R     

Epilobium canum         O C 

 4101 4301 4410 9100 9430 9600 

Epilobium ciliatum       O C   

Epipactis giganteum         R   

Equisetum laevigatum             

Eremocarpus setigerus         R   

Eriogonum arborescens       O R C 

Eriogonum grande grande     O O   O 

Erodium cicutarium     O R     

Eschscholtzia californica     R   O   

Eucalyptus calmadulensis   R   R O   

Eucalyptus globulus       D   O 

Eucrypta chrysanthemifolia       R     

Foeniculum vulgare   DDD C C   C 

Galium angustifolium             

Galium aparine       R     

Galium nuttallii insulare             

Gastridium ventricosum   R         

Gnaphalium californicum       R     

Gnaphalium canescens   R R R C R 
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Gnaphalium luteo-album       R C   

Hazardia detonsa       O     

Hazardia squarrosa     O       

Hedera helix             

Heteromeles arbutifolia       R   O 

Heterotheca grandiflora     O O     

Hirschfeldia incana     O C     

Hordeum murinum     R O O   

Hypochaeris glabra     O O     

Juncus bufonius             

Juncus mexicana             

 4101 4301 4410 9100 9430 9600 

Juncus patens       C     

Juncus xyphoides         R   

Keckiella cordifolia             

Lactuca saligna             

Lactuca serriola       C     

Larmarckia aurea O       R   

Lathyrus vestitus       O R O 

Lepidium draba   
O- 
LOCALLY   O   R 

Lepidospartum squamatum       R C   

Leymus triticoides             

Lolium multiflorum     O R O   

Lotus argophyllus         O   

Lotus corniculatus     R R     

Lotus dendroideus     C R O   

Lotus grandiflorus         R   

Lotus purshianus R       C O 

Lupinus albifrons R     R R   
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Lupinus bicolor     O   O   

Lupinus hirsutissimus             

Lythrum hyssopifolia       O     

Madia sativa             

Malacothrix saxatilis         R   

Malva parviflora       C R   

Marah macrocarpa   O   O   C 

Marrubium vulgare   C         

Medicago polymorpha     R O O   

Medicago sativa   R O       

Melilotus albus       R     

Melilotus indicus O   R C O   

 4101 4301 4410 9100 9430 9600 

Mimulus cardinalis       R O   

Mimulus guttatus         O   

Mimulus longiflorus   O   R   O 

Nasella cernua           O 

Oenothera elata hirsuta       R     

Olea europaea             

Opuntia littoralis     R       

Oxalis corniculata             

Paspalum distichum             

Pennisetum clandestinum C/D   C D/C   D 

Phacelia ramossisima             

Pholistoma auritum       R   R 

Pinus pinea       R     

Piptatherum miliaceum       O/C   O 

Plantago lanceolata   R C C   O 

Plantago major     R O R   

Platanus racemosa         R   
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Polygonum arenastrum       C   O 

Polygonum lapathifolium     R R O O 

Polypogon interruptus         O O 

Polypogon monspeliensis O   C C C O 

Populus balsamifera             

Prunus illicifolia lyonii           R 

Quercus agrifolia   R   R   O 

Quercus x macdonaldii             

Quercus pacifica   R         

Raphanus raphinastrum       O     

Raphanus sativa       O     

Rhamnus californica             

 4101 4301 4410 9100 9430 9600 

Rhus integrifolia   O R O O O 

Rhus ovata         O   

Robinia pseudoacacia       R     

Rosa californica           C 

Rubus ursinus       R O   

Rumex conglomeratus     R R   R 

Rumex crispus O     C O   

Rumex pulcher       R O   

Rumex salicifolius         O   

Salix exigua         O C 

Salix lasiolepis C/D   O O 
D- 
EDGE D 

Scirpus californicus D   C R   R 

Scirpus maritimus C   O       

Silene laciniata       R     

Silybum marianum       O   O 

Sllene gallica     O R O R 
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Solanum clokeyi         R   

Solanum douglasii     R O R R 

Sonchus asper     R O   O 

Sonchus oleraceus   R R O O O 

Spergularia bocconii     R       

Stachys bullata   C   R   O 

Stellaria media       R     

Stephanomeria cichoriacea             

Symphoricarpos mollis   R         

Tetragonia tetragonioides       O     

Toxicodendron diversiloba       R     

Trifolium microcephalum         R   

Trifolium willdenovii         R   

 4101 4301 4410 9100 9430 9600 

Typha dominguensis D           

Ulmus hollandica       O     

Urtica dioica       R   C 

Verbascum thapsis         R   

Verbena lasiostachys             

Veronica anagallis-aquatica R     R C O 

Vicia benghalensis ?             

Vicia sativa       R     

Vinca major           O 

Vulpia myuros       R     

Woodwardia fimbriata             
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A Survey of Eucalyptus Trees  
in Prisoners Harbor and lower Cañada del Puerto 

September 24, 2008 
 
Introduction 
The genus Eucalyptus includes about 450 species and is native to Australia.  During the 
late 19th century, it was widely planted throughout California, including 4 species on 
Santa Cruz Island (Junak, et al. 1995) where they were planted for ornamental and 
utilitarian purposes such as windbreaks and future pier pilings.  Trees planted in a row 
along the base of the cliff at Prisoners Harbor have persisted from the ranching era to the 
present and are considered historic (NPS Cultural Landscape Inventory, 2004).  The 
majority of eucalyptus trees at Prisoners Harbor and in Cañada del Puerto have spread 
unintentionally from seed, displacing native vegetation over time, and are not considered 
historic.  This survey of eucalyptus trees was conducted to improve our understanding of 
the number, size, and distribution of eucalyptus trees in the Prisoners Harbor Coastal 
Wetland Restoration project area (Fig 1).  
 
Eucalyptus Survey and Mapping in Cañada del Puerto 
During August and September 2008, Paula Power, Clark Cowan, and Jim Roberts 
mapped and recorded the diameter at breast height (dbh) of eucalyptus trees greater than 
6” dbh in the Prisoners Harbor and lower Cañada del Puerto area.  For ease of data 
collection and mapping, the project area was subdivided into smaller areas and each area 
was assigned a letter designation.  The total number of eucalyptus trees greater than 
6”dbh in the project areas was approximately 1737.  There are 741 trees with a dbh less 
than 12” (30 cm), 692 trees with a dbh between 12” and 24” (30 cm and 60 cm), and 304 
trees with a dbh greater than 24” (60 cm) (Fig 2).   Area G and H had the greatest number 
of trees and 82% of trees were less than 24” (60 cm) dbh (Fig 2; Table 1).   
 
Area G and H had many trees that were downed either by strong winds or felled with a 
chainsaw to open the area for re-colonization by native plants (Fig 1).  It was estimated 
that up to 25% of trees in area H were standing dead wood.  Downed trees and standing 
dead wood were not included in the survey. 
 
Example of eucalyptus removal on the mainland 
The City of Port Hueneme completed a eucalyptus removal project near the Sea Bee base 
in Port Hueneme in 2008.  Ninety-five 60’-80’tall mature trees were declared a hazard by 
an arborist due to fungus and rot and the trees were removed.  Twelve men worked for 
2½ to 3 weeks using 1 crane and chainsaws with long bars.  The trees were first limbed, 
then a 30-ton crane was used to choke a trunk section, the section was cut and lowered, 
and a stump grinder ground the stump to 12” below grade.  The crane was used to lower 
the cut trunk sections to the ground to avoid damaging existing infrastructure such as 
power lines, sidewalks, pavement, and underground utilities.  A loader picked up large 
logs and placed them in “end dumps”.  Logs small enough to put through a chipper were 
chipped and distributed to avocado orchards for mulch.  Large logs were cut into smaller 
pieces for use as fire wood.   
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Three vendors were used for tree removal, chipping, and firewood.  Tree removal cost 
was $1800.00/tree.  The City of Port Hueneme contracted West Coast Arborist for the 
tree removal (www.wcainc.com; 2889 Bunsen Ave #P, Ventura, CA 93003, 805-644-
2671).  This is one of a number of local companies that are certified and equipped to 
remove large trees. 
 
In 2008 the cost of disposing of material at Shoreline Organics, a green waste facility is 
$27.00/ton or the City of Oxnard is $43.00/ton.  
 
Removing Eucalyptus trees on island 
 
Trees could be disposed of using a number of methods.  Trees with a dbh less than 12” 
(742 trees) could be chipped and the chipped material spread on the Central Valley and 
the Navy roads.  The straightest trees with a dbh between 12” and 24” could be stock 
piled on island and eventually used in other repair or appropriate construction projects 
such as building a protective barrier around the archeological site and historic well, for 
future road work, or fire wood at the Main Ranch and the UC Field Station.  There are 
fewer reasonable alternatives for disposing of trees with a dbh greater than 24”.  Some 
can be burned or others used to create brush piles for habitat.  Some could be transported 
off island.   
 
The proposed fill disposal area for the wetlands restoration project is Area A, B, and C.  
The total number of eucalyptus trees in Area A, B, and C is 125 trees.  One approach may 
be to remove the trees in phases beginning with area A, B, and C.  Then remove 
additional trees in the remaining areas as funding becomes available. 
 
The ecological cost of removing trees from the island would be the use of fossil fuels to 
transport equipment on and off the island, the use of fossil fuels to operate the hand-held 
and heavy equipment required to remove the trees, and the loss of habitat and carbon 
sequestration potential during the time the native plant community is recovering.  The 
ecological benefit of removing the trees include opening the area for re-colonization by 
native plant species, restoring riaparian oak woodland ecological function, increasing 
habitat diversity, improving habitat for many species of birds including the Island scrub-
jay and other passerine birds known to breed in the area and animal species including the 
island fox.   
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Figure 2.  Red and blue gum eucalyptus diameter at breast height.  81% of trees have a 
dbh less than 60 cm (24”).  The average dbh for red gum and blue gum eucalyptus was 34 
cm (14”) and 52 cm (21”) respectively. 
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Table 1.  The greatest number of trees are located in area G and H with dbh less than 60 
cm.   
 

# of Trunks  Area 
15-30 
(dbh cm) 

31-60 
(dbh 
cm) 

61-90 
(dbh 
cm) 

91-120 
(dbh 
cm) 

121-150 
(dbh 
cm) 

151-180 
(dbh 
cm) 

181-210 
(dbh 
cm) 

211-240 
(dbh 
cm) 

241-270 
(dbh 
cm) 

Total

A 2 3 2 2 0 1 0   10
B 3 4 8 5 0 1 1   22
C 19 60 8 5 1 0 0   93
D 0 0 4 2 0 0 0   6
E 1 4 2 1 0 0 0   8
F 5 6 12 8 4 2 1   38
G 259 295 93 42 27 4 0   720
H 451 311 53 5 1 1 1   823
M 1 9 7 0 0 0 0   17

Total 741 692 189 70 33 9 3   1737
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Figure 1.  Clusters of trees within the project area were assigned a letter designation to 
simplify the survey.  The vast majority of trees were in area G and H.  The proposed fill 
disposal area for the wetlands restoration is area A, B, and C.  The total number of trees 
in these three areas is 125. 
 
 

A 

B 
C

M 

H 

G

F 

D 

E 

Area    1oSp     No. of trunks   Ave. DBH(cm) 
A      Blue         10           80 
B      Blue         22           80 
C      Blue         93           62 
D      Blue           6           88 
E      Blue           8           86 
F      Blue         38           89 
G      Blue       720          47 
H      Red        823          34 
M     Blue         17           57 

Eucalyptus 



Final Environmental Impact Statement 
Channel Islands National Park, Ventura, California 
 

Appendix G-1 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX G—SHPO CONSULTATION 
 



 
Prisoners Harbor Coastal Wetland Restoration Plan 
Final Environmental Impact Statement 
 

Appendix G-2 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Consultation With State Historic Preservation Office 
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Consultation with Santa Ynez Band of Mission Indians 
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L7617-CHIS 
 
 
Mr. Roger Root 
U.S. Fish and Wildlife Service 
Ventura Field Office 
2493 Portola Road, Suite B 
Ventura, CA 93003 
 
Reference: Channel Islands National Park, Santa Cruz Island  
  Prisoners Harbor Coastal Wetland Restoration 
 
Dear Mr. Root: 

 

In compliance with the National Environmental Policy Act, the National Park Service is 
preparing an Environmental Impact Statement to evaluate possible alternatives for restoring 
the former coastal wetland at Prisoners Harbor and associated riparian corridor in the lower 
Cañada del Puerto. Please refer to the U.S. Geological Survey (USGS) quadrangle titled 
Santa Cruz Island C and the enclosed vicinity map. The project area extends over 
approximately 50 acres of land owned by Channel Islands National Park and The Nature 
Conservancy. Action is needed because prior modifications to the site, including filling the 
wetland, channelizing the stream, and introducing invasive species, degraded the ecosystem 
function of the coastal wetland and riparian corridor.   

 
At this early stage in the planning, we wish to ensure that we are working with a complete list 
of species that should be considered under Section 7 of the Endangered Species Act and to 
solicit any early input or concerns that you may have regarding this proposed action. A 
search of the California Natural Diversity Database, herbarium specimens, and on-the-ground 
field surveys indicate that the federally listed species in the project area is the Santa Cruz 
Island fox (Urocyon littoralis santacruzae). The known listed species within the project 
action area, USGS quad Santa Cruz Island C are listed below. 
 

Threatened and Endangered Species in USGS quad Santa Cruz Island C 

Scientific Name Common Name Federal State Anacapa Santa 
Cruz 

Santa 
Rosa 

San 
Miguel 

Santa 
Barbara 

Urocyon littoralis 
cruzae 

Santa Cruz Island fox E T  C    

Arabis hoffmannii Hoffmann’s rock-cress E  A! C R   

Galium buxifolium Box-leaved bedstraw E   C  M  

Helianthemum greenei Island rush-rose T   C R   

Malacothrix indecora Santa Cruz Island 
malacothrix E   C R M  

Malacothrix squalida Island malacothrix E  A C    
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 Legend 
 
 E  =  Endangered 
 T  = Threatened 
 (EE)  = Single island endemic 
 (E)  = Endemic to the islands 
 !  = Extirpated (no longer occurs) 
 *  = Thought to be extinct 
 A, C, R, M, B = Island of occurrence 
 
  
We look forward to working with your office and the public as we proceed with the 
environmental planning process for this project. If you have any questions, please contact 
Paula Power, Ecologist, at 805/658-5784 or at paula_power@nps.gov   
 
Sincerely, 
 
 
 
Russell E. Galipeau, Jr. 
Superintendent 
 
Enclosure 
 
bcc: CHIS-File, K. Faulkner, P. Power 
 CHIS:PPOWER:cl:07/29/08 
 

Thysanocarpus 
conchuliferus 

Santa Cruz Island 
lacepod 

E   C    
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APPENDIX I—CALIFORNIA COASTAL COMMISSION 
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Channel Islands National Park 
1901 Spinnaker Drive 
Ventura, CA 93001 
 
EXPERIENCE YOUR AMERICATM 

National Park Service 
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Channel Islands National Park 


