Active and Passive Restoration of Fountain ThiS o ©

Habitat Following Jubatagrass Removal
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Fountain thistle (Cirsisurs fontinale var. forsinaie) is a federally and state endangered plant species endemic to the San
Frandisco Peninsula, with the majority of its p within the hed of the San Franci DISCUSSION
Public Utilities Commission (SFPUC). One of the populations has been heavily invaded by jubatagrass (Cortaderia jubuta).

As the result of a 12-year-long conirel program, the SFPUC has ranoved almost all of the jubatagrass, and this has permitted
fountain thistle to begin to redaim the lost habitat. A monitoring program is heing conducted to track the progress of re-
colonization of the habitat by fountain thisde. Initial surveys revealed an average rate of expansion of the fountain thistle
population of 1.7 f¢. (0.5 m) between 2007 and 2008 and of 2.6 ft. (0.8 m) between 2008 and 2009, or an average rate of about
2.2 ft. 0.7 m) per year. At this relatively slow rate of spread, there is the risk of re-invasion of deared habitat by invasive
plants. Tall fescue (Festucu arundinaces) is rapidly increasing at the site and threatens to exdude fountain thistle from its
potential habitat. Therefore a program of active restoration, involving the planting of California hairgrass (Deschumpsia
cespitosu), the most common native associate of fountain thistle in the Watershed, was begun in 2009 to supplement

fon through passive recrut and to provide a matrix of native plants that would resist further invasion.
Survivorship of hairgrass will be followed to ine the effecti of this

INTRODUC ’

The fountain thisdle is a federally endangered species that grows only on the San Francis co Peninsula, with most of the plants
growing within the Watershed of the San Francisco Public Utilities (SFPUC) (Figurel). Tt is restricted to 2 unique serpentine
secp and wetland habitat. One of the populations had heen largdy displaced from its habitat by the invasion of jubatagrass
(Cortuderia fubata). Tnvasion of the habitat by jubatagrass has been identified as one of the prindpal threats to fountain
thistle by the U.S. Fish and Wildlife Service (U.S. Fish and Wildlife Service. 1998).

There has recenly been a debate among practitioners about the relative merits of passive and active restoration, for
example in maiagenent of parks (U.S. Natiorial Park Service 2005). Though it has traditonally beer thought that icis
better to rely upon natural p b to the envi such as the introduction of invasive
spedes, have been so great that sorme human manipulation may be necessary.

Though fountain thistle is reclaiming its habitat through natural recruitment, this process is relatively slow. Fountain
thistle is a k-selected spedies with reatively large achenes that are dispersed close to the parent plants (Powell 2007)
Because of this, it is a poor colonizer. This has also been found for its conspecific relatives, the Mount Hamilton thistle
(C. fontinale var. campylon) (Hillman 2007) and the Chorro Creek bog thistle (C. fontinale var. obispoense) (Chipping
1994). In contrast, the non-native congeneric bull thistle (C. vsfgure) is an r-selected species and an aggressive colonizer.
With rare and endang ered k-selected species, such as fountain thisde, species recovery may be best achieved through a
program that indudes active restoration rather than one solely relying on passive restoration.

Distance of Fountain Thistle Population Edge from Transect

Over the past 12 years the SFPUC has ively removed the opening the habitat to fontain thistle re-
colonization (Thomas and Ciardi 2008). The SEPUC is now attempting to restore the fountain thisdle habitat. To accomplish 0 1 n
this, itis pursuing two basic hes to habitat fon, passive and active fon. Passive H
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s the rdiance mostly upon natural ecological successional processes, with minimal human interference, to direct the course
of restoration. Active restoration employs human intervention to accderate natural processes or to achieve a desired
outcome.

PASSIVE RESTORATION
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Following jubatagrass removal, the SFPUC followed the passive approach of amploying natural succession and seedling
recruitm ent to re-establish fountain thistle plants and the serpentine seep plant community. It was found that new fountain 5
thistle planis were able to establish around the old dead bases of the jubatagrass (Figure2). An ongoing monitoring program
is being conducted to study the progress of fountain thisdle i This invelves ing the distance to the edge
of the population at intervals along a permanent transect (Figure 4). Itwas found that the margin of the population had

expanded 1.7 ft. ©5 m) between 2007 and 2008 and 26 ft. (3 m) between 2008 and 2009. The Garden Project, a nor-profit
fon involved in assisted with the project and also with revegetation efforts (Figure 3).
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Figure 4. Expansion of fountain thistle population between 2007 and 2009 into cleared habitat,

as indicated by distance to population edge from transect at 5-foot intervals along transect

Plant Species or Land Cover Per Cent Cover
Dead remains of jubatagrass (Cortadetia jubata) 6.9
Soop monkeyflower (Wimulus gutas) 16.4
Bare ground 155
abbits foot grass (Polypogon monspelionsis) 126
Tall fescue (Festuca ar 24
aved ush (i 14
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)
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Figure 2. Fountain thistle seedlings colonizing dead bases
of jubatagrass

Figure 5. Cover values for fountain thistle habitat,
determined by point intercept method, showing
significant colonization by non-native plants

A

T e—
[e—

LOCATION MAP

. L S N )
Figure 1. San Francisco Public Utilities Peninsula Watershed Figure 3. Members of the non-profit group The Garden Figure 6. Tall fescue invading fountain thistle Figuie 7 Flaitorias plug plamed s pan OTThe

Project assisting with the fountain thistle population survey habitat, with fountain thistle in background active restoration program
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