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INTRODUCTION 
The San Francisco Estuary Invasive Spartina Project was established by the California Coastal 
Conservancy, in partnership with the U.S. Fish and Wildlife Service, in 2000 in response to the 
invasion of hybridized non-native Spartina into the marshes and mudflats of the San Francisco 
Estuary (referred to as Estuary or Bay throughout this report).  

In the last several decades, four non-native cordgrasses, including Spartina alterniflora (Atlan-
tic cordgrass), S. densiflora (Chilean cordgrass), S. anglica (English cordgrass), and S. patens 
(saltmeadow cordgrass), were introduced to the Estuary. Each of these species is known to be 
an aggressive invader outside of its native range, and each has demonstrated varying degrees of 
invasiveness since establishing in the Estuary. The Army Corps of Engineers introduced S. al-
terniflora in Pond 3A near the Alameda Flood Control Channel in the early 1970s with the in-
tention of restoring marsh vegetation. The introduced cordgrass established successfully at this 
site and was subsequently transplanted into other restoration sites around the Bay. Spartina 
densiflora and S. anglica were introduced at Creekside Park in Corte Madera, where they were 
intentionally planted in a park design. The history of the introduction of Spartina patens to the 
Estuary is unknown. To date it has been found at only one site – Benicia State Recreation Ar-
ea’s Southampton Marsh.  

Both S. alterniflora and S. densiflora hybridized with native S. foliosa (Daehler and Strong 
1996, Ayres et al. 2003, Ayres et al. 2008a). Offspring of S. alterniflora x foliosa hybrids back-
crossed with the parent species and with one another, producing an extremely robust and fertile 
“hybrid swarm,” which has invaded habitat throughout the Estuary, threatening the ecological 
integrity of the Estuary’s existing and potential future restored tidal wetlands and mudflats 
(Daehler and Strong 1996, Goals Project 1999, Ayres et al. 2003, State Coastal Conservancy 
2003, Ayres et al. 2004b, Ayres et al. 2008a).  

The purpose of the ISP is to implement a coordinated, region-wide program to control and 
eventually eradicate S. alterniflora and their hybrids as well as other non-native Spartina spe-
cies from the Estuary.  

As part of its regional program, the ISP conducts annual monitoring to track and map the extent 
and rate of spread of nonnative Spartina, to inform the ISP’s Control Program, and to monitor 
the efficacy of treatment efforts. This report presents the results of region wide inventory moni-
toring conducted by the ISP in 2010.  

Since its inception, the ISP has collaborated with researchers at the UC Davis Spartina Lab (the 
lab of Professor Donald Strong). The Spartina Lab conducts research regarding the hybridiza-
tion of introduced Spartina species with the native S. foliosa and developed genetic markers for 
such work, including RAPD and microsatellite markers. Until 2008, the State Coastal Conser-
vancy contracted with the UC Davis Spartina Lab to analyze Spartina samples for species iden-
tification using Random Amplified Polymorphic DNA (RAPD) markers. RAPD markers were 
subsequently dropped from the analysis due to the inability to identify a commercial lab to per-
form RAPD testing, concerns regarding the reproducibility of results between different labora-
tories, and concerns regarding the ability to accurately identify late-generation hybrids using 
the limited number of RAPD primers available. Beginning in 2009, the ISP contracted with 
commercial labs to perform genetic testing using microsatellite markers, also referred to as 
simple sequence repeat (SSR) markers.  
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Treatment efforts began with small-scale manual removal in 2002 and 2003. In 2004, the herbi-
cide glyphosate was applied at most treated sites, and testing of aerial applications of the herbi-
cide imazapyr began at a few trial locations. The ISP Control Program has coordinated annual 
region-wide Spartina control efforts using the highly effective herbicide imazapyr in aerial and 
ground-based applications from 2005 to present, with full-scale treatment beginning in 2006. 
Treatment methods are generally described in the ISP’s Programmatic EIS/R (State Coastal 
Conservancy 2003). Specific treatment approaches are described in site-specific control plan 
prepared for each site (ISP 2004, 2005, Grijalva et al. 2008, 2011). Spartina treatment opera-
tions are reported annually by the ISP Control Program (Grijalva 2004, Grijalva and Kerr 2006, 
Grijalva et al. 2008, Grijalva and Kerr 2011). This report also presents the results of the photo 
point monitoring data collected by the ISP since 2006 to assess the efficacy of control efforts.  
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1.  INVENTORY MONITORING 

1.1 INENTORY BACKGROUND 
1.1.1 Inventory Monitoring 
The ISP began Estuary-wide inventory monitoring in 2000, with annual monitoring of all sites 
beginning in 2004. The original geographic scope of monitoring efforts was limited to the bay-
ward side of most major highways due to staff constraints (see Hogle et al. 2008). Since 2006 
all potential invasive Spartina habitat identified within the San Francisco Estuary, Bolinas, 
Point Reyes and Tomales Bay has been surveyed by the ISP or its partners. This includes an-
nual surveys of over 50,000 acres of tidal marsh and mudflat throughout the Estuary and Outer 
Coast areas. 

Inventory monitoring is conducted for two purposes: to track change in the extent and net cover 
of the infestation over time for purposes of analysis and reporting, and to locate and map 
patches of invasive Spartina to inform management and coordination of field operations by the 
ISP Control Program. 

Monitoring methods have included field-based and helicopter-based monitoring using global 
positioning system (GPS) as well as digitizing of aerial imagery in a Geographic Information 
System (GIS). Aerial imagery interpretation became inappropriate in 2007, when treatment 
success was great enough that the relatively small patches of regrowth were no longer detect-
able even with the use of high resolution imagery (see Hogle and Olofson Environmental 
Incorporated 2011).  

1.1.2 Treatment Surveys 
The ISP employed four treatment monitoring interns in 2010, following up on the successful 
pilot project initiated in 2009 to conduct monitoring of treatment activities. These surveys, 
termed “treatment surveys”, served to help guide treatment at the patch level, and allowed the 
documentation of treatment at the patch level. Treatment information is helpful monitoring ef-
forts in subsequent years; since regrowth of treated Spartina is often stunted and can be diffi-
cult to identify or distinguish from native Spartina, knowledge of patch-level treatment activi-
ties provides additional evidence which is helpful for the identification of Spartina within a 
patch.  

1.2 INVENTORY METHODS 
ISP field biologists have conducted inventory monitoring between May and December annually 
since 2004, with the majority of monitoring completed between mid-June and mid-October. 
Mapping-grade GPS units (Trimble GeoXT 2008 models) were used to collect point, line and 
polygon data containing Spartina species and percent cover data using ArcPad software in 
2010. Field sites were accessed using the least destructive, most efficient, thorough, and cost-
effective methods possible for each site, and included walking, boating, kayaking and helicop-
ter. Binoculars were used to help identify plants at a distance. GPS features were offset when 
necessary using a laser rangefinder and compass to determine distance and direction from ob-
server. Details of inventory monitoring methods are described in the ISP Quality Assurance 
Document (QAD) (Hogle et al. 2008). 
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1.2.1 Species Identification 
Species mapped included S. alterniflora x foliosa hybrids (“hy-
brids”), S. densiflora, S. densiflora x foliosa, S. anglica, and S. 
patens. Although some pure S. alterniflora plants may still exist 
in the Estuary, the project assumed that this is unlikely due to 
the documented pollen swamping and superior invasiveness of 
the S. alterniflora x foliosa hybrids compared to the S. al-
terniflora parents (Anttila et al. 1998, Ayres et al. 2004a, Ayres 
et al. 2004b). Project biologists did not attempt to distinguish 
between pure S. alterniflora and S. alterniflora x foliosa hy-
brids, but lumped these together for the purposes of monitoring 
and treatment, referring to them as S. alterniflora x foliosa, S. 
alterniflora/hybrids or simply “hybrids”. 

Species were identified based on a number of considerations 
including morphology, location, phenology, and/or past years’ 
lab results. Field staff used drop-down menus in their GPS data 
forms to record their species identification (based on any of the 
above factors) as well as their level of confidence associated 
with that identification for each feature. Confidence level 
choices included: lower, moderate or high confidence. Ambigu-
ous plants were either identified to species and given a lower 
field-identification confidence, or identified as “unknown al-
terniflora/hybrid or foliosa”, “unknown densiflora/hybrid” or 
“unknown anglica/alterniflora hybrid”. 

Samples were collected for genetic testing, to compare field-
identification with lab-identification. Where logistically possi-
ble, samples were collected for genetic testing of ambiguous 
individuals. Samples of plants identified by field staff with 
moderate to high confidence were also sampled for genetic test-
ing throughout each season. In 2010, these samples from 
patches of high confidence field identification were collected to 
be used as controls for the genetic testing or were collected with 
the intention of testing the comparability of lab results to field 
identifications. 

1.2.2 Treatment Area 
Monitoring efforts included the recording of a “treatment 
cover” value for each GPS feature recorded (see *Reporting 
Spartina Area* box), as initiated by the ISP in 2008. Capturing 
this value allowed calculation of an estimate of the area requir-
ing treatment, thereby allowing the ISP Control Program to 
more accurately plan for treatment activities. Cover classes 
were used for estimation of the percent of each patch requiring 
treatment, so the resulting sum in “treatment area” for a site has 
a minimum, mean, and maximum value based on the minimum, 
mean, and maximum of the cover class category.  

 

 
 
 

 
Reporting  

Spartina Area 
Two methods are used to 
measure and report area of 
non-native Spartina, “net 
area” and “treatment area”.  

“Net area” refers to the actual 
amount of the Spartina, and 
is calculated to represent the 
coverage as if all non-native 
Spartina plants were 
contiguous (i.e., compacted 
onto one discrete area). Net 
area is not very useful for 
planning and management 
purposes, as it does not give 
an accurate picture of the 
marsh area that will need to 
be treated or monitored. 

For this purpose, “treatment 
area” is used. Treatment area 
is the area requiring 
treatment. Gross area is the 
area of all GIS features 
recorded, and is calculated 
using GIS and a point/line-
buffering strategy. Cover 
class categories are used to 
define the net and treatment 
area of Spartina within gross 
areas. 

The measurement of 
“treatment area” was 
developed by the ISP in 
2008, and has proved 
extremely useful for planning 
and management purposes. 
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1.2.3 Treatment Surveys 
Beginning in 2009, ISP monitoring staff began conducting treatment surveys at a small subset 
of sites (approximately 12 sites). In 2010, this effort was expanded to 157 subareas. Four in-
terns were hired, and two clapper rail biologists were trained as Spartina biologists, for a total 
of six additional field staff employed to conduct 2010 Spartina monitoring. Even with these 
additional staff, staffing constraints prevented full treatment surveys at many of those sites 
where ISP monitoring staff and/or interns were present during and/or immediately following 
treatment. 

During treatment surveys, monitoring staff kept up with, guided, or lagged behind treatment 
crews. When lagging behind, staff were able to record what was or was not treated based on 
observance of the blue dye (Blazon Blue) added to the herbicide used at sites treated with her-
bicide. This method was necessary when there were fewer monitoring staff than treatment 
crews, or when treatment crews were moving more quickly than data could be recorded. At 
sites treated with manual control methods, treatment was generally slower and monitoring staff 
could more easily keep up with treatment crews. 

Monitoring data was “checked out” onto GPS units using ArcPad software, and customized 
forms were used to record treatment survey information, primarily whether and how a patch 
was treated. Treatment methods recorded included sprayed (with imazapyr herbicide), dug, 
tarped, or other. 

1.2.4 Mapping Methods 
Field-based monitoring was conducted by using GPS units with customized ArcPad software to 
map point, line, polygon and grid features and associated attributes to document the location, 
extent and density of individual patches of invasive Spartina. All four feature types may be 
used during surveys, so that the resulting GIS data includes point, line, polygon and grid fea-
tures which must all be viewed together for a complete representation of field-mapped 
Spartina. The minimum size for a feature is a 5 cm-radius point; there is no maximum size for 
a feature. Grid sizes were based on ease of access and level of precision required by the Control 
Program, and included 10x10 meter grids (for mapping Spartina densiflora at Creekside Park) 
and 25x25 meter grids at smaller sites. Field staff used GPS to navigate to the center of each 
grid cell, and then recorded Spartina cover information for the grid cell. When used throughout 
this report, the term “feature” may refer to a GPS-collected point, line or polygon feature, a 
digitized polygon, or a polygon “grid” feature, as described above. 

Modes of access included foot, boat, and helicopter, as described in the 2008-9 Monitoring Re-
port (Hogle and Olofson Environmental Incorporated 2011).  

1.2.5 Inventory Boundary 
During the winter of 2009-2010, the Monitoring Program underwent a comprehensive effort to 
update and identify new potential habitat boundaries using high resolution aerial imagery in a 
GIS. The resultant new, potential habitat boundaries were then field-checked during the 2010 
field season and given attributes to indicate whether or not they contained potential invasive 
Spartina habitat. Inventory boundaries were updated throughout the season to track which areas 
were surveyed and which remained to be surveyed. A baywide map of 2010 Inventory Bounda-
ries is shown in Figure 1. 



 

San Francisco Estuary Invasive Spartina Project 6 2010 Monitoring Report 

1.2.6 GPS Field Data 
Using ArcPad, we were able to view all relevant spatial data for a site using our GPS unit in the 
field. During a survey, staff were able to view and navigate to the exact locations where inva-
sive Spartina had been mapped in the past and query the information associated with these lo-
cations while in the field. ArcPad also allowed us to check out other data from our GIS to bring 
into the field as well, such as inventory boundary layers which guide the extent of our survey 
area at each site. ArcPad data entry forms were further customized for the 2010 season, im-
proving the efficiency of data collection. 

1.2.7 Data Processing and Editing 
Inventory data was checked in from ArcPad to an ArcGIS geodatabase, then checked and ed-
ited for location and attribute accuracy in a GIS. All GPS features were checked for positional 
and attribute accuracy in ArcMap by the same individuals who collected the data.  

Genetic results from microsatellite tests were linked to the point layer indicating where genetic 
samples were collected then overlaid onto the inventory data once results were analyzed, in 
May 2010. Final species determinations for features associated with specific DNA samples 
were based on a review of lab identification results and a cross-check of field photos and attrib-
utes recorded by the biologist who collected the data.  

1.2.8 Map Presentation 
The ISP has recently developed methods to display not only the locations of invasive Spartina, 
but also the “footprint” of invasive Spartina using a GIS. In maps designed to clearly show the 
locations of all invasive Spartina mapped within a site, features are not displayed to scale. In 
these location maps, the perimeter of line, polygon and grid features are displayed to scale but 
without regard for density of invasive Spartina within these features. Point features are non-
dimensional in location maps, and are displayed without regard for patch size or density. In 
past years, location maps were the only style of maps created by the ISP for display of Spartina 
inventory monitoring data. 

New for this report, the ISP developed scale-dependent GIS layers to allow display of the spa-
tial extent and density of invasive Spartina to scale based on the relative cover of invasive 
Spartina within each patch. Data are displayed using scale-dependent dot density layers based 
on net invasive Spartina area calculations for each feature in a GIS. This presentation displays 
the on-the-ground “footprint” of invasive Spartina, and allows comparison of invasion levels 
between different sites and different spatial scales. 

1.3 INVENTORY ANALYSIS METHODS 
Summary statistics of Spartina inventory monitoring data were calculated by converting all da-
ta to polygon data. This was done by buffering lines by width and points by diameter values 
recorded in the field at time of data collection. 

For regional analysis, models were created using ArcGIS Model Builder to clip these summary 
polygons by regional boundaries, calculate minimum, mean and maximum net and treatment 
area per clipped feature, then sum net area and treatment area (see Box in Section 1.1 above) by 
species within each region. Minimum, average (mean) and maximum area values were calcu-
lated based on the cover class ranges used to record net and treatment cover during inventory 
monitoring (<1%, 1-5%, 5-9%, 10-19%, 20-29%...90-99%, 100%). 
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Designation of mapped locations as new populations was determined in ArcGIS by selecting 
those patches of invasive Spartina mapped in 2010 that were greater than 500 m – 1 km from 
any invasive Spartina of the same species mapped in past years.  

Results are reported in acres and/or square meters. This combination of standard and metric 
units is an artifact of the units of measurement used by the ISP Control Program and past moni-
toring reports (acres) and the units of measurement used during patch-level monitoring efforts 
(square meters). Summary data are presented in standard units for large areas and square meters 
for small areas so as to maintain consistency in presentation from past years and for the ease of 
those who collect and use this data on a regular basis. 

1.4 RESULTS 
1.4.1 Baywide Inventory Results 
A total of approximately 50,000 acres of potential Spartina habitat were surveyed in 2010 (Fig-
ure 1), and approximately 85 net acres of invasive Spartina were mapped. Table 1 provides the 
area of invasive Spartina mapped at each treatment site. 

The invasive Spartina continues to be distributed throughout the project area. Figures 2-26 
show a detail of each of the 25 treatment sites (as delineated by the ISP Control Program), and 
the non-native Spartina mapped there. The first map of each site (figure a) is not to scale, but 
rather is designed to clearly show the locations of all invasive Spartina mapped within a site. 
The maps that follow for each site (figure b, c, and/or d) display the spatial extent and density 
of invasive Spartina to scale based on the relative cover of invasive Spartina within each patch, 
displayed using scale-dependent dot density layers based on net invasive Spartina area calcula-
tions for each feature in a GIS. (See section 1.2.8 Map Presentation, above, for more informa-
tion on data displays and map development.) 

1.4.2 Steady Baywide Decline 
The approximate 85 net acres of invasive Spartina remaining in 2010 represents a baywide de-
cline of 46% since 2009, and a 90% reduction since full-scale treatment began in 2005 (Table 
2, Figures 27, 28). This represents a 4% increase in the rate of annual decline seen in the pre-
vious season (a decline of 42% between 2008 and 2009) and documents the continued progress 
of treatment towards the goal of invasive Spartina eradication in the Bay area. 

We estimate a 33% decline in area requiring treatment between 2009 and 2010 (Table 3). Es-
timated acres requiring treatment have declined from 431 in 2008, to 323 acres in 2009, to 218 
in 2010. These estimates of acres requiring treatment are based on the mean value of the treat-
ment cover class ranges recorded in the field by staff for individual Spartina features during 
inventory monitoring, and include all species of invasive Spartina. These numbers differ from 
net area, as explained in the box *Reporting Spartina Area* above. 

For analysis and reporting purposes, the ISP follows the bay region divisions defined by the 
Baylands Ecosystem Habitat Goals Report (Goals Project 1999), with the South Bay further 
subdivided into Northern South Bay and Southern South Bay at the Highway 84 Dumbarton 
Bridge. As shown in Tables 2 and 3, annual trends have mirrored those of the baywide decline 
within the Suisun Bay, Central Bay and the Northern South Bay regions. Declines have not 
been as rapid in the Southern South Bay compared to baywide trends. 

In those areas where populations of invasive Spartina are small, annual summary data is espe-
cially sensitive to discoveries of even small new populations. New discoveries of invasive 
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Spartina populations led to increases in net area in the Outer Coast since both 2005 and 2009. 
In the North Bay, new populations have been discovered, leading to an increase in net area 
since 2005. Control of these new populations led to a decline between 2009 and 2010, but this 
rate of decline is not as rapid as seen in other regions because more new populations were dis-
covered in 2010. 

1.4.3 Trends Vary By Subarea 
The ISP Control Program divides its 25 treatment sites into 174 subareas for logistical and re-
porting purposes. Table 4 provides a summary of net area of invasive Spartina within each site 
and subarea by species, a summary of total net area and total treatment area of all combined 
invasive Spartina species, and grand totals of these values at the bottom of the table. 

Change in net area of invasive Spartina within sites and subareas between 2009 and 2010, and 
between the height of the baywide infestation (2005) and 2009 is presented in Table 5. Change 
varies greatly by subarea. While overall baywide net acres were reduced by 46% between 2009 
and 2010, reductions reached up to 99% in many subareas. However, net area of invasive 
Spartina did not decline but even increased in other subareas. Extensive descriptions of treat-
ment activities at each subarea can be found in the Annual ISP Treatment Reports written and 
compiled by the ISP Control Program, and can serve to explain some of this variability in 
trends by subarea. 

1.4.4 Species Updates 

Spartina alterniflora x foliosa 
The most abundant and widespread invasive Spartina in the Bay area, S. alterniflora x foliosa 
(“hybrids”) covered 216 of the total 217 acres requiring treatment throughout the Bay, and 
made up 84 out of the total 85 net acres of invasive Spartina (Tables 6 and 7). Net area of hy-
brids declined by approximately 46% between 2009 and 2010 in response to coordinated treat-
ment efforts, down from 804 acres at the height of the infestation in 2005 (Figures 29, 30). 
This corresponded to a 33% decline in area requiring treatment from 2009 to 2010 (Table 3).  

Net areas of 2010 hybrid populations within ISP subareas are shown by location and size in 
Figure 31. 

Morphologies, phenologies, growth characteristics and other phenotypic characteristics can 
vary widely between individual Spartina alterniflora x foliosa hybrids (Callaway and Josselyn 
1992, Anttila et al. 1998, Daehler et al. 1999, Ayres et al. 2004a, Ayres et al. 2008b). Some 
plants are easy to identify, while others can be extremely difficult to distinguish from S. foliosa. 
Due to this difficulty, level of confidence in field identification is recorded during monitoring.  

As in past years, the vast majority of hybrid acres mapped contained plants identified in the 
field with high confidence in 2010 (94%), about 4% of the plants were identified as hybrids 
with moderate confidence, around 1% were identified with low confidence, and a few plants (< 
0.1% in terms of acreage) were mapped in the field as possible hybrids, to be determined based 
on genetic testing and/or monitoring over time.  

New populations of hybrids and possible hybrids were detected in several locations around the 
Bay in 2010 (Figure 32). New populations are defined as patches further than one kilometer 
away from patches mapped in any previous year, and/or located in areas never before surveyed 
by the ISP. Populations identified as possible hybrids will be monitored for expansion and sub-
jected to genetic testing in 2011. 
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Spartina densiflora 
Spartina densiflora remains the second most abundant and widespread species of invasive 
Spartina in the Bay area, but populations are declining rapidly in response to control efforts. In 
2010, only 0.84 acres required treatment of S. densiflora populations, down from 2.8 acres in 
2009. Net acres were down to 0.35 acres in 2010 (Figures 33, 34).  

Locations of 2010 S. densiflora populations are shown in Figure 35. Several new populations 
of S. densiflora were found in 2010 as shown in Figure 36, including the first population of S. 
densiflora to be discovered in the South Bay. This new population was discovered in a channel 
adjacent to Maple Street, near Redwood Creek, that had previously gone undetected. This iso-
lated patch of fewer than 20 S. densiflora plants was found in a muted tidal stream bank under a 
bank of riparian and upland trees and growing among a mix of brackish and upland plants.  

Spartina densiflora x foliosa  
Spartina densiflora x foliosa hybrids were field-identified at a number of sites in 2010 (Figure 
37), but no genetic testing was performed to test these field identifications. With the transition 
to microsatellite genetic testing, the ISP has focused genetic testing exclusively on detection of 
hybridity between S. foliosa and S. alterniflora. Thus the two new S. densiflora x foliosa popu-
lations identified in Figure 36 are based on field-identification only and have not been sub-
jected to genetic testing. Regardless of exact genetic identity, patches identified as having mor-
phological characteristics indicative of hybridity with S. densiflora are slated for treatment. 

S. alterniflora x densiflora x foliosa 
No plants were identified S. alterniflora x densiflora x foliosa in 2010. As with S. densiflora x 
foliosa, discussed above, no genetic testing was performed in 2010 to assist in the identification 
of S. alterniflora x densiflora x foliosa.  

Spartina patens 
Spartina patens remained restricted to Southampton Marsh at Benicia State Recreation Area 
(Figure 37), where monitoring shows net area to be down from past years to <100 square me-
ters remaining.  

Spartina anglica 
Spartina anglica remains restricted to Corte Madera’s Creekside Park (Figure 37), where mon-
itoring shows net area to be down 71%, from 310 square meters in 2009 to 89 square meters in 
2010. 

1.5 DISCUSSION 
1.5.1 Expanded Treatment Surveys 
The expansion of treatment surveys from 12 to 157 subareas in 2010 demonstrates the value 
placed on these surveys by the ISP. The increased thoroughness and accuracy of treatment at 
the patch level facilitated by treatment surveys led to the detection and treatment of many small 
patches of invasive Spartina that might have otherwise gone undetected. Because untreated 
patches can quickly expand and set seed, this expanded effort in ensuring thorough treatment 
and its documentation is expected to lead to a shorter timeframe within which Spartina eradica-
tion can be completed. This presumption assumes that follow-up treatment can continue with 
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this same or greater level of effort, and can be performed during the summer months for maxi-
mum herbicide efficacy, in all subsequent years. 

1.5.2 Continued Reduction  
Survey results showing continued, dramatic declines in baywide net acreage of invasive 
Spartina since the height of the infestation. At the peak of the infestation, in 2005, the ISP 
mapped an estimated 809 net acres (327 hectares) of invasive Spartina throughout the Bay and 
outer coast areas. By 2010, only 85 net acres (34 net hectares) remained (Figure 27). 

These results confirm our subjective observations that invasive Spartina populations declined 
significantly since the ISP began using the highly effective herbicide imazapyr at most sites. 
Photo monitoring (described in section 3 of this report) has also documented this visible decline 
(for example, see Figures 38 through 43).  

1.5.3 Caveats to Monitoring Data 
Estimates of acres requiring treatment as calculated by the Monitoring Program data do not 
necessarily represent the acreage actually treated or deemed to require treatment by the ISP 
Control Program or partners performing treatment. (For information on acres actually treated, 
see the ISP Control Program Reports.) Discrepancies between years and between observers can 
result from the following scenarios.  

(1) Inventory mapping may take place significantly earlier in the year than treatment. Identifi-
cation of hybrid plants can be more difficult earlier in the season (prior to flowering), and if 
monitoring is conducted too early, some hybrid plants may not yet be tall enough to be visible. 
Thus, monitoring staff may under-map an area. In such a circumstance, if treatment crews go to 
the site later in the season, they will likely notice and treat more invasive Spartina than was 
previously mapped. If a full treatment survey takes place during treatment, these additional 
patches can be documented. If not, the site may remain “under-mapped” in a given year.  

(2) The difficulty of identifying invasive Spartina with less obvious hybrid morphologies can 
lead to differences in those patches identified as invasive Spartina and treated by partners and 
their contractors versus those patches mapped as invasive Spartina by the ISP Monitoring Pro-
gram. Even in situations where there are no concerns of hybrid identification, differences in the 
ability to accurately detect, identify and treat or map plants can differ among individuals. It is 
thus not surprising if differences arise in this situation, where differentiation between native 
and hybrid plants adds additional challenge to consistency in patch evaluation between indi-
viduals. When treatment surveys are conducted by more experienced ISP biologists, their pres-
ence can assist with the identification of these difficult plants. When inventory monitoring has 
been conducted prior to a treatment survey, the inventory data can assist the ISP biolo-
gist/intern in guiding treatment crews to previously-mapped patches requiring treatment. 

 (3) Inventory mapping may be conducted by field staff unfamiliar with the morphology of 
Spartina foliosa at a particular site, resulting in the misidentification of Spartina species at that 
site. This can lead to either the over- or under-mapping of invasive Spartina at a site. Although 
steps are taken to avoid this situation, including the checkout of past years’ data onto GPS units 
for each site and extensive training and pairing of new staff with experienced staff, this situa-
tion can happen, especially at difficult sites (such as those in the Southern South Bay where S. 
foliosa is often extremely robust). When mapping is conducted prior to treatment, review of 
mapped data to inform treatment planning can alert the ISP Control Program to possible prob-
lems with the collected data, so that these issues can be addressed and resolved prior to treat-
ment. 




