
Managed rare plant populations extant; 
introduction efforts somewhat 
successful; USFWS Recovery Criteria 
generally in progress or completed. Data 
gaps warrant moderate confidence in 
findings and fail to support trend 
analysis. 

 

 

 

 

4.6 Rare Plants  

4.6.1 Why Focal Resource Was Assessed  

Description 

The California Floristic Province, considered a global biodiversity hotspot, hosts more endemic 
plant taxa (2,125 taxa) and more identifiable subspecies than any comparable area in the 
continental United States (Mittermeier 1998, Calsbeek et al. 2003).  The unique geological 
history and globally-rare Mediterranean climate have allowed for the diversification of a unique 
assemblage of plant species (Médail and Pierre Quézel 1999, Calsbeek et al. 2003).  California, 
and the San Francisco Bay Area in particular, are also under major development pressure to 
support a growing population (Lewis and Neiman 2002).  Habitat fragmentation, alteration, and 
loss are major contributors to the extinction of rare plant species (Matthies et al 2004).  
Collaboration between the California Native Plant Society, California Department of Fish and 
Wildlife, US Fish and Wildlife, and land managers, such as the National Park Service, has been 
essential to the protection and enhancement of existing rare plant species in California (Falk and 
Holsinger 1991).  The conservation of public lands by the National Park Service, including the 
Golden Gate National Recreation Area (GOGA), allows for the protections and management ofs 
landscapes with associated rare flora.  

Eight rare plant taxa found within GOGA-managed lands were selected for a review of status 
and distribution: Franciscan manzanita (Arctostaphylos franciscana), Presidio manzanita 
(Arctostaphylos montana ssp. ravenii), marsh sandwort (Arenaria paludicola), Tiburon 
paintbrush (Castilleja affinis ssp. neglecta), Presidio clarkia (Clarkia franciscana), Marin dwarf 
flax (Hesperolinon congestum), San Francisco lessingia (Lessingia germanorum), and Hickman's 
cinquefoil (Potentilla hickmanii).  Additional rare plant taxa were selected for a more general 
geospatial analysis of habitat and distribution. 

Critical questions  

This chapter addresses the following questions regarding the status, trends, distribution, and 
potential habitat of the plant taxa identified as ‘of interest’ by GOGA.   

1. What is the current status and distribution of threatened and endangered species of interest 
within GOGA? 

2. What are significant stressors for threatened and endangered species of interest within 
GOGA? 





 
Have the 
USFWS 
Recovery Plan 
goals been 
fulfilled for 
populations 
within GOGA 
lands? 

Proportion of interim and 
long-term goals realized, 
partially-met or in 
progress.  Goals carried 
out by other entities will 
not be counted toward 
score. 

Green: 66-100% of 
recovery criteria 
met, in progress or 
partially met 

High: Score based on 2013 or more 
recent USFWS 5-year Report and 
2013 or more recent NPS report to 
USFWS 

Yellow: 33-66%  

Medium: Score based on 2012 or 
earlier USFWS 5-year Report and 
2013 or more recent NPS report to 
USFWS 

Red: 0-33% 

Low: USFWS 5-year Report 
and/or 2013 NPS report not 
available 

 

Data Sources and Methods   

Literature Review 

Evaluation of the condition of special status plants began with development of the list of taxa of 
interest. This analysis is limited to taxa identified by GOGA as ‘of interest’, which includes 
Franciscan manzanita (Arctostaphylos franciscana), Presidio manzanita (Arctostaphylos 
montana ssp. ravenii), marsh sandwort (Arenaria paludicola), Tiburon paintbrush (Castilleja 
affinis ssp. neglecta), Presidio clarkia (Clarkia franciscana), Marin dwarf flax (Hesperolinon 
congestum), San Francisco lessingia (Lessingia germanorum), and Hickman's cinquefoil 
(Potentilla hickmanii).  None of these plants were included in the GOGA Rare Plant Model 
Report (URS 2005).  All of the plant species of interest meet at least one of the following 
criteria:  

● Listed as endangered or threatened under the federal or California state Endangered Species 
Acts; and/or 

● Listed by the California Native Plant Society (CNPS) as rare, threatened, or endangered in 
California and Elsewhere (Rank 1B).  
 

CNPS designations and descriptions of general plant characteristics were obtained from the 
California Native Plant Society‘s Inventory of Rare and Endangered Plants (CNPS 2014).   This 
inventory provides updated federal and state designations as well as CNPS ranking status.  

Data Analysis of Climate Effects on Three Rare Plant Population Sizes 

The effect of climate variables on long-term population estimates were analyzed for three rare 
annual plant species: Presidio clarkia (Clarkia franciscana), Marin dwarf flax (Hesperolinon 
congestum), and San Francisco lessingia (Lessingia germanorum).  One population was analyzed 
for each of the three rare plant species of interest.  In the case of Marin dwarf flax, two related 
populations were analyzed as one population with the sum of the two survey values.  Each 
population was analyzed independently.  Sampling methodology was consistent over survey 
dates for a given population (Chassée and Forrestel 2014).  Climate data was taken from the 
National Oceanic and Atmospheric Administration’s Global Historical Climatology Network 







Pests and Pathogens 

Potential threats to Franciscan manzanita include fungal pathogens.  Twig blight, a fungal 
infection generally caused by Botryosphaeria species in Arctostaphylos, was observed on the 
wild plants during the winter of 2009-2010 but subsided during the summer months (USFWS 
2013).  Twig blight is of greater concern during wet years (USFWS 2003).  Phytophthoera 
pathogens also impact Arctostaphylos speciesmay also impact the plant, but have not yet been 
observed on the remaining wild individual (Chasse and Forrestel 2014).  Phytophthora ramorum, 
the pathogen that causes sudden oak death, is known to cause foliar blight in other 
Arctostaphylos species and has recently been identified as the cause of severe dieback and 
mortality of another rare Arctostaphylos, A. virgata..  P. cinnamomi is threatening A. pallida 
(pallid manzanita) in the East San Francisco Bay as well as A. myrtifolia (Ione manzanita) in the 
Sierra foothills and is of concern for Franciscan manzanita (USFWS 2013).  All tests for this 
water-borne mold have returned as negative for the transplanted individual. 

Voles and other small mammals have been attributed with branch dieback and browsing (Chasse 
et al 2011 and 2014).  The native orange tortrix moth (Argyrotaenia franciscana), a leaf roller 
moth, severely infested the transreplanted individual, but is not known to cause mortality 
(USFWS 2013).   

 







species; A. franciscana requires fire to stimulate seed germination.  In the highly urban 
environment of San Francisco, wildfire-induced germination is extremely unlikely.  Laskowski 
et al. found that a pretreatment of a ratio of 1:50 smoke water in distilled water improved 
germination of a related Arctostaphylos species, which may be applied in Franciscan manzanita 
propagation (2014).   

  











 

Wildlife Interactions 

Native insect loss throughout San Francisco could limit the pollination of Presidio manzanita.  
However, studies of pollinator populations visiting the area of mother and clonal plants indicates 
that there has been an increase in overall pollinator visitation and diversity from 2004 to 2008 
(Vanden Berg et al. 2010 and Wood et al. 2005).  Gambel (2012) showed that Bombus 
melanopygus and B. vosnesenskii queens were the most frequent pollinators to both Presidio and 
Franciscan manzanita species, which could indicate species cross-pollination.  Although Presidio 
manzanita can self-pollinate, this results in a decrease in genetic diversity in the following 
generations (Allendorf and Luikart, 2007).   

Arctostaphylos fruits are primarily dispersed by mammals, and can be deposited in scat or 
harvested and stored by rodents (Parker 2010).  Loss of native wildlife and small mammal 
eradication programs on adjacent properties could limit natural dispersal of Presidio manzanita 
fruit (USFWS 2012a).   

Genetic Bottleneck and Small Population Size 

The UC Berkeley Botanic Garden and Presidio Native Plant Nursery have unsuccessfully 
attempted propagating Presidio manzanita seeds from self-pollinated fruits. “Clonal plantings of 
Franciscan manzanita have been planted within pollinator distance of Presidio manzanita clones 
to provide the possibility of gene flow between the two taxa” (Chasse and Forrestel 2014).  Other 
clonal populations are known from botanical gardens and at least one commercial nursery.  This 
lack of genetic variability may limit the species ability to adapt to climate change or other 
environmental changes.  The limited distribution and size of Presidio manzanita populations also 
increases the species’ vulnerability to stochastic events, such as fire, storm, drought, or other 
perturbations (USFWS 2012a). 

Climate Change 

Precipitation and temperature are expected to change with future climate change, which could 
exacerbate current water stress.  Drought conditions, increased winter flooding, or loss of 
summer fog could adversely affect the existing population and/or render currently suitable 
habitat unsuitable for Presidio manzanita (USFWS 2013). 

Level of confidence in assessment 
 
The condition and trend of the Presidio manzanita summarized in this report have been based 
primarily on conclusions found in the most recent GOGA monitoring report (Chasse and 
Forrestel 2014) and USFWS 5-year Review (USFWS 2012a).  USFWS reports are 
comprehensive reviews of the species and supersede conclusion made in this document.  
Additional reports were incorporated as needed to fully depict the status of Presidio manzanita.  
Any discoveries of independent wild populations of Presidio manzanita could greatly improve 
and/or alter the conclusions made in this report, as all information is gleaned from historical 
botanical literature, and observations of the one wild plant and clonal propagates.    

  





























Non-native and native herbaceous plants, including weedy natives such as Himalayan blackberry 
(Rubus ursinus), blue blossom (Ceanothus thyrsiflorus), and poison-oak (Toxicodendron 
diversilobum) may outcompete Presidio clarkia for suitable microhabitat (Chasse and Forrestel 
2014).  Shading, litter accumulation, and increased soil moisture from native and introduced 
shrubs and trees could reduce habitat suitability for Presidio clarkia.  Invasive plant species are 
controlled and removed by the Presidio Trust (Chasse and Forrestel 2014).   Non-native trees 
have been removed from the  sites.  Although this has 
improved the habitat for Presidio clarkia, although residual effects from litter accumulation may 
alter the soil properties (USFWS 2010).    

Anthropogenic Interactions 

Many of the negative anthropogenic disturbances cited in the Recovery Plan have been 
eliminated by efforts of GOGA and the Presidio Trust.  These managing entities have made 
efforts to fence populations, remove trees, and reduce the cover of non-native plants (USFWS 
2010).  Road maintenance and poorly-timed mowing no longer threaten extensions of the 
population (USFWS 2010).  Trail erosion, storm drain runoff and other hydrologic issues were 
concerns cited in the 5-year Review (USFWS 2010).  Nitrogen deposition from industrial and 
automobile combustion can alter the chemical makeup of serpentine habitats to favor non-native 
plant invasion (USFWS 2010).   

Niederer, Weiss and Stringer studied the potential benefits of anthropogenic disturbance and 
reintroduction of historically excluded natural disturbance to Presidio clarkia populations (2014).  
This study consisted of blocks with or without Presidio clarkia seed that each received one of the 
following treatments: “fall burning, fall flaming, fall mowing with thatch reduction, fall scraping, 
fall tarping, spring burning, and spring mowing with and without thatch reduction” (Niederer et 
al 2014).  Application of scraping, flaming or tarping in late fall, after annual grass germination, 
proved to be the most effective at reducing annual grass germination and thatch.  Fall scraping 
and flaming also showed increased numbers of Presidio clarkia in unseeded plots if seeds were 
initially present (Niederer et al 2014). 

Habitat Restriction 

Population expansion is limited by the lack of preserved areas that contain the required 
serpentine habitat preferred by the Presidio clarkia.  Three additional areas were repatriated with 
Presidio Clarkia and are monitored every other year (Chasse and Forrestel 2014).  Soil depth and 
solar insolation were not considered major limiting factors in Presidio clarkia distribution at 
Inspiration Point (USFWS 2010).  However, Presidio clarkia was not found directly under tree 
canopies (Weiss and Neiderer 2009). 

Genetic Bottleneck 

Presidio clarkia habitat has been lost to development, and remaining populations are fragmented 
by roads and other development.  Isolated populations with limited genetic variability are more 
subject to genetic drift and stochastic events, such as erosion, climate, fire, or disease (USFWS 
2010).  Early genetic work on Presidio clarkia concluded that the species self-pollinates and is 
monomorphic in most of its populations, but has enzymatic variation in lieu of genetic variation 
(Gottlieb and Edwards 1992). Gene flow of the generally self-pollinating species could be 

(b) (5), (b) (3) (B)



facilitated by pollinators that increase the genetic variability of isolated populations (Gottleib 
1974, USFWS 2010). 

  









  









occurrences at  in San Francisco and one on  (Figure 4.6.3.8.1; 
CNPS 2014).    
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Anthropogenic Disturbance 

Pedestrian, pet, and horse trampling can directly destroy individuals and/or degrade habitat 
quality by introducing non-native competitive species (USFWS 2012c). Habitat fragmentation 
due to urban development limits the species capacity for dispersal and extent of potential habitat.  
Further development and introduction of competitive landscape plants may occur under 
management of Presidio lands by the Presidio Trust.  The Presidio Trust is also allowed to 
dispose of Presidio lands to non-federal ownership in order to meet financial success criteria, 
which would reduce the protection of federal listing (USFWS 2003).  Existing populations that 
expand into unprotected landscaped or historic forest areas can be impacted by visitor use and 
park operations (Chasse and Forrestel 2014).  Existing habitat has been expanded by three large-
scale dune restoration projects near the  and  (Chasse and 
Forrestel 2014). 

Genetic Bottleneck 

The San Bruno and Presidio populations of San Francisco lessingia are as genetically distinct 
from each other as each genotype is from other species of the genus, although the two 
populations are morphologically identical.  San Francisco lessingia is generally self-
incompatible, requiring pollination for successful reproduction.  Subpopulations limited in extent 
are vulnerable to stochastic events such as erosion, landslides and loss of pollinators (USFWS 
2012c). 

Climate Change 

Predictions of climate change at a small-scale are variable and not suitable for management 
decisions at this time.  However, even slight alterations in climate regime could render currently 
suitable habitat within GOGA managed lands to be unsuitable in the future.  Populations are 
currently limited by natural and anthropogenic barriers to dispersal, and would be vulnerable to 
climatic shifts (USFWS 2012c).  

Level of confidence in assessment 

The condition and trend of the San Francisco lessingia summarized in this report have been 
based primarily on conclusions found in the most recent GOGA monitoring report (Chasse and 
Forrestel 2014), USFWS 5-year Review (USFWS 2012c), and the USFWS Recovery Plan for 
Coastal Plants of the Northern San Francisco Peninsula (USFWS 2003).  The USFWS reports 
are comprehensive reviews of the species and supersede conclusions made in this document.  
Additional reports and studies were incorporated as needed to fully depict the status of San 
Francisco lessingia.   

Gaps in understanding 

Habitat conditions of existing populations should be monitored in order to assess whether 
success criteria for recovery has been achieved.   Species-specific research of current pollinator 
status in current and planned reintroduction sites could improve management of San Francisco 
lessingia populations (USFWS 2012c). 
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Maps for next draft: 

 

Figure 4.6.4.4. Potential Rare Plant Habitat in Marin County 

Figure 4.6.4 5. Potential Rare Plant Habitat in San Francisco County 

Figure 4.6.4.6 Potential Rare Plant Habitat in San Mateo County 

  







threshold population levels determined by the USFWS or another entity.  Continued monitoring 
and management of the rare plants within GOGA is most important to sustain populations in a 
changing climate and with increasing urban population. 

 

SUMMARY MAPS for next draft 

 

Figure 4.6.5.1 Condition Summary Map for Marin County 

Figure 4.6.5.2. Condition Summary Map for San Francisco County 

Figure 4.6.5.3.  Condition Summary Map for San Mateo County 

 

4.6.12 Information Sources  

Sources of Expertise  

This review incorporates data reported in the most recent USFWS Recovery Plans, USFWS 5-
year Reviews, NPS reports submitted to USFWS and data collected by NPS.  Selection of 
indicator conditions and specific measures were chosen in consultation with GOGA staff in order 
to represent the condition of the species of interest.    
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