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ABSTRACT

The goal of the project was to increase knowledge of the distribution of populations of the
Chorro Creek Bog Thistle, Cirsium fontinale var.obispoense, and to seek out sites suitable
for restoring or adding new populations. The thistle was listed as Endangered by the
California Fish and Game Commission in January 1993. It occupies a very limited habitat
in bogs and wetlands that have developed above substrates dominated by serpentinites or
by landslides of serpentinite debris. Existing populations are all within San Luis Obispo
County in areas of coastal climatic influence that experience some summer fog. These
populations occur in the hills south of the city of San Luis Obispo, and along the western
foothills of the Santa Lucia Mountains between the city of San Luis Obispo and San
Simeon. A summary of the plant numbers and conditions at each site is given in a table at
the end of this abstract. Each site was surveyed for the numbers and condition of the
plants, the associated plant community, hydrologic conditions, soil type, slope, slope
aspect, and indications of disturbance or threat. Influences such as grazing and competition
from other plants were noted. It is evident that the most important environmental factor
controlling the success of a population is the persistence of wetness throughout the year,
and a soil typical of serpentinites that lacks potassium and enriched in magnesium. Grazing
at normal levels does not appear to adversely impact the plant, although there are evident
differences between grazed and ungrazed areas. In order to seek out possible restoration
sites, and to assess the full distribution of the plant, the serpentinite ridges and outcrops
throughout coastal San Luis Obispo County were explored. Three new plant populations
were discovered. Several possible restoration sites were found and are described and
prioritized. Many other springs were visited but found not be suitable due to lack of the
required soil type, and some of these are described. The site conditions encountered in the
field are summarized, and the results of soil chemistry analysis are given. One population
at Laguna Lake was tracked throughout the project, and plant height was measured monthly
for 125 plants. The results are given in Appendix A. The thistle is a biennial, but may live
longer. The great majority of plants die after flowering in the second or third year, but a
small majority appear to persist after flowering. Threats to existing populations include
development near the city of San Luis Obispo, and appropriation of spring waters near San
Simeon. There may be some future risk from the application of biological controls to pest
thistles in lands near the bogs, but this is not a problem at this time.
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INTRODUCTION

In January 1993,Chorro Creek bog thistle, Cirsium fontinale var. obispoense was listed as
Endangered by the California Fish and Game Commission. The object of the listing

process is to ensure the survival and to promote the recovery of this species. This project
is in response to the need to (1) preserve and enhance existing populations, and (2} locate
potential sites for the possible re-establishment of populations or the creation of new
populations of the plant, in order to saf eguard the plant against threat of extinction.

The existing population sites are springs and seeps underlain by serpentinite-derived soils.
These populations may be better protected through an understanding of the environmental
stresses on existing populations and sites. The existing sites are compared to potential re-
establishment sites where new populations could be established, to aid in the site

prioritization and selection process.

SCOPE OF WORK

The scope of work, as defined by the Endangered Plant Program of the Department of Fish
and Game, included the following components:

1) Survey and map potential sites from San Simeon Creek to Perfumo Canyon to
determine potential for recovery.

2) Investigate the possibility for protection of potential seep sites. Prioritize sites in terms
of potential for permanent protection, and resilience to drought.

3) Characterize habitat of existing sites in terms of associated species, slope, aspect,
soil/water chemistry, period and degree of inundation, and microtopography. Record
observations on poilinators, threats, disturbances, €ic.

4) Detenniné phenology of individuals at Pennington Creek site (germination, growth,
establishment, flowering, fruiting, seed set, seed dispersal).

5) Monitor grazed and ungrazed plots at Laguna Lake site to obtain information on how
grazing affects germination, establishment, flowering, seed set, and seed dispersal.
Tnvestigate interactions between grazing and microsite factors such as level of mulch,

associated species, competition, and shading.

6) Develop annual monitoring program for Chorro Creek Bog Thistle. Implement
monitoring, including use of photogrids, at Laguna Lake and Pennington Creek sites in

1993.

7) Collect seeds from Pennington Creek site for germination trails. This will be done
under an M.O.U. with the Department of Fish and Game's Endangered Plant Program:

8) Perform germination trials in reintroduction site and/or in greenhouse.

CHORRO CREEK BOG THISTLE RECOVERY PROJECT



CHORRO CREEK BOG THISTLE TAXONOMY
In their introduction to the listing re ort authored by the California Department of Fish and
Game for the California Fish and Game Commission, Wikler and Morey (1992), the
following information on the taxonomic origin of the plant was presented.

"There are twenty-eight species in the genus Cirsium that are native to California,
covering a broad range of habitats from dry dunes to serpentine seeps. C. fontinale
var, obispoense is one of two rare varieties of a species that was first described in
1887 by Edward L. Greene. Greene originally called the taxon Cnicus fontinalis,
and six years later transferred it to the genus Carduus. In 1901, Jepson named it
Cirsium fontinale. J.T. Howell described the variety C. f. obispoense in 1938 from
a collection he made at Chorro Creek in 1936, hence the common name. Both C.
fontinale var. obispoense and C. fontinale var. fontinale, whose common name is
fountain thistle, are endemic to serpentine seeps and have extremely localized
distributions. The two varieties are separated by over 200 miles (U.S. Fish and
Wildlife Service 1991, Niehaus 1977, Pilz 1967). Fountain thistle, which occurs in
San Mateo County, was added to the State endangered species list in 1979.

Chorro Creek bog thistle is a short-lived, herbaceous, perennial plant of the

sunflower family (Asteraceae)....."

Cirsium fontinale var. obispoense occurs only in San Luis Obispo County where its
habitats are very localized in wetlands on serpentinite or serpentinite-derived soils. These
include springs and permanently wet sites in stream channels. It occurs in the vicinity of

San Luis Obispo and in one site east of San Simeon.

Included verbatim for botanic reference is the description of the variety obispoense by the
plant's discoverer, J.T. Howell, taken from the original card.

Cirsium fontnale (Oreene) Jeps. var. obispoense J. T. ,
Howell (1938), Type, 6 May 1936, A. Eastwood & J. T. Howell 2218: CAS.

Distribution: Type collection from Chorro Creek, San Luis Obispo Co., Calif. Known
only from type locality and three other highly localized sites within San Luis Obispo
Co. San Simeon Creek, upper Pennington Creek, and Perfumo Canyon. CIF00
ocours at low elevations below 1000 ft Maps: USGS SPn Luis Obispo and Pebblestone

Shut-In 7.5

Description: Perennial herb with stout, erect, reddish stems 0.5-2 m tall and spiny
{leaves that are variously glandular-pubescent on upper and lower surfaces. Lowermost
stem leaves deeply divided. Flower buds nodding. Heads single or more usually in
close clusters and slightly nodding. Strongly purple-hued bracts of flower heads broadly
egg-shaped (ovate) and less hairy than in C. fontinale var. fontinale. Central spine of
head bracts rarely drawn out into a slender, lance-like tip. Flower head bracts strongly
recurved (reflexed) and lacking a distinct central ndge on the back. Flowers more-or-
less pinkish becoming sordid brown with age. Flowering time: Feb-Jul (vague).

Most other Cirsium species in area lack glandular hairs on upper leaf surface and
nodding flower head buds. See key in Hoover (1970) clearly to differentiate species.

CHORRO CREEK BOG THISTLE RECOVERY PROJECT | 2




The original Jepson description that defines the variety in terms of the original species
description ts also given:

Cirsium fontinale (Greene) Jepson

"Perennial 3-6 dm. high, with widely spreading branches; stems and upper If.
surface - glandular pubescent, lower surface - tomentose; basal leaves 1-2 dm.
long, deeply pinnatifid, petioled, the lobes broadly deltoid, spine-tipped; cauline
somewhat reduced, the upper sessile; heads clustered, - paniculate, ca. 2.5-3cm.
high, roundish, a little nodding; phyllaries glandular-puberulent, very broad below,
ciliate-fimbriate, spreading recurved form near the middle and then drawn out into

" slender lanceolate tips; fls. white, well exserted; aks. smooth, shining, brown, -
oblong, ca. Smm. 10ng.--In wet spots in clay overlaying serpentinite, near Crystal
Springs Lake, San Mateo, Co. June-Oct.

Var. obispoense J. T. Howell. More obviously tomentose especially on under side
of Lvs.; phyllaries less pubescent and the cent. ones rarely drawn out into
lanceolate tips; fls. - pinkish; aks. more turgid sparsely roughened near apex. -
Boggy places near serpentine, Chorro Creek, San Luis Obispo Co "(Munz & Keck,
1973).

CHORRO CREEK BOG THISTLE RECOVERY PROJECT



GEOLOGIC SETTING

All known populations of Chorro Creek bog thistle (CCbt) are located in soils derived from
serpentinite bedrock; from landslide materials derived from serpentinite bedrock, or, in
relatively rare cases, directly on the bedrock. :

Serpentinite is a metamorphic rock that contains serpentine Mg3Si2O5(OH)4, in the form
of at least two distinct minerals, antigorite and chrysotile. The rock is formed from the
hydration of peridotite and related rocks deep within the crust, and most probably during
the process of subduction. The serpentinite in the Coast Ranges of California is found in
close association with other geologic features considered typical of the subduction process,
which took place well over 100 milion years ago. Nearby bedrock, adjacent to the
serpentinites, is usually melange of the Franciscan Formation, which was formed at
approximately the same time.

In the San Luis Obispo area the serpentinites are typically found on the west side of the
main ridge of the Santa Lucia Mountains. The bedrock serpentinites can be found either as
extensive blocks of rock that are overlain by volcanic rocks of the same age, or as rather
narrow outcrops that appear to have been intruded plastically along faults. Serpentinites are
well known for being plastic under pressure, with sections of the rock sliding over
neighboring blocks toward the surface much in the manner that glass marbles might move
in a cloth sack when the sack is squeezed. Long and narrow outcrops of serpentinite
result, and can be seen in the bedrock ridges that (1) lie on the north and east sides of San
Luis Obispo, (2) separate the Los Osos and Chorro Valleys; and(3) form several rocky
ridges between San Luis Obispo and the Cambria area (Figure 1A and 1B).

A very extensive area of serpentinite is found on the Cuesta Ridge, west of the Highway
101 Cuesta Grade. Due to rapid erosion of nearby Franciscan Formation melanges,
combined with possible uplift of the Santa Lucia Mountains, this serpentinite deposit
developed a very steep south-west facing slope. Massive landslides then cascaded down
this slope within the last milllion years or so. In some areas these landslides are derived
almost solely of serpentinite debris, and this terrain has produced both the soil and the
groundwater springs of the largest CCbt populations. These are the Pennington Creek,
San BernardoCreek and Chorro Creek populations. Very similar terrain in the San Simeon
area supports all the populations in that region.

The long, narrow serpentine outcrops have supported CCbt populations at Laguna Lake; at
Froom Ranch at the south end of the city of San Luis Obispo; and in Prefumo Canyon to
the southwest of the city. These populations are generally associated with perennial
springs at the base of the outcrops and, in most cases, with black soil bogs. The bogs are
very similar to those encountered with the landslide-associated assemblages. However the
Prefumo Canyon population seems to be in serpentinite gully wash debris or in
serpentinite-bedrock derived soils, rather than bogs, and is therefore somewhat different.

The bedrock that adjoins the serpentinites is typically the melange of the Franciscan
Formation. There are frequently springs associated with this melange, being composed of
of firm rock blocks of different composition in a matrix of sheared shale. It has a very
heterogenous makeup in both lithology and the transmission of groundwater. As part of
this study, many of these non-serpentinite springs were explored, and none of them
contained populations of CCbt.

CHORRO CREEK BOG THISTLE RECOVERY PROJECT 4
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CLIMATIC RANGE OF KNOWN SITES

All of the known CCbt sites have similar climatic conditions: mild summer temperatures
that rarely exceed 80 degrees; mild winter temperatures which seldom fall below freezing,
and coastal fog cover during part of the day during the summer months. The fog also
raises humidity during the night. On this basis, it is suspected that success for the CCbt
may be dependent on the marine influenced climate described.

No populations occur on the east side of the crest of the Santa Lucia Mountains, although
otherwise suitable habitat associated with serpentinite seeps occurs there. Summer
temperatures on the east side of the ridge routinely exceed 100°F, with no summer fog.
On the west side of the Santa Lucia Mountains, no plants have been found in the summer-
warm microclimates of the Reservoir Canyon area, which lies just east of the City of San
Luis Obispo, where fog penetration is limited and temperatures somewhat higher than in
locations closer to the coast. However the microclimate variations between known thistle
locations are considerable, with populations found on both north-facing and south-facing
slopes, in shade and in the open.

SEARCH AREA FOR STUDY

The search area chosen for this study was defined by the known extreme northern and
southern populations of the thistle variety. Serpentinites within a few miles of the known
locations were examined. Successful finds were made near San Simeon that slightly
extend the known northem limit of the variety. The southern edge of the serpentinite body
that supports the Froom Ranch and Prefumo Canyon populations was investigated with no
new discoveries south of Froom Ranch. No discoveries were made in searches on the east
side of the Cuesta Ridge, and in the Reservoir Canyon area east of the City of San Luis
Obispo.

Extensive field time was required to investigate springs throughout the area, including
those that were not in serpentinite. As a result, there was no attempt made to extend the
search into the area of ultramafic rocks and serpentinites owned by the Hearst Ranch north
of San Simeon, or into the serpentinites of the High Mountain-Rinconada area in the Pozo
Area. Although this study cannot be considered the 'last word' on the existing range of the
CCbt, the probability that the search area covered all populations is very high.
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STATUS OF POPULATIONS KNOWN PRIOR TO CURRENT STUDY

FROOM RANCH GROUP OF POPULATIONS

Froom Ranch South

The Froom Ranch South population is the southernmost station known for CCbt, shown in
Figure 2. The population is located along a small stream channel with associated bogs that
flows from the Irish Hills. The flow is toward the northeast, approximately toward the
intersection of Los Osos Valley Road and the US 101 Freeway. CCbt are found scattered
along the channel. Most of the population is found where the channel approaches the brush
line on the upper side of the grass covered terrace . There were about 130 plants in the
population on the grassland, with 40 plants in flower in the 1993 season.

The channel continues up the hill through the dense brush. There is a second population of
the thistle about two hundred meters up the channel, located in moist scils bordering the
creek and in serpentinite-derived gravels on the floor of the creek. Of the 25 plants in this
population, only 2 were in flower and the majority were very small. A substantial number
of these plants were in very small soil pockets which dried out, and did not survive through
the summer. However, it is possible that this location is the source of seed for the larger
population on the grassland below. Based on observations on similar Prefumo Canyon
sites, it is very likely that further populations exist higher on the hill, but brush within the
channel was too dense to allow further passage.

Froom Ranch 'North Spring'

Another population occurs in a spring about 100 meters to the north of the Froom Ranch
South grassy terrace (Figure 2). There were approximately 95 plants in thick, tall grass
with very few young plants. About 40 of the plants were in flower in 1993. The spring
occupies a flat region at the back of the terrace. The geology consists of serpentinite
bedrock with a mantle of colluvial and alluvial serpentinite debris. Soils in the bog around
the spring were typically black.

Froom Ranch 'Gully Confluence'

The drainages of the Froom Ranch South and 'North Spring' populations become two
narrow streams that merge in a marshy area that occupies much of Lots 22 and 23 of a
proposed subdivision (Morro Group, 1988). The location appears to be an excellent
habitat for CCbt, but in 1992 only one plant occupied the site (Morro Group, 1988) and in
1993 no plants could be found in the marsh (Figure 2).

Froom Creek

The Environmental Impact Report on proposed development of Froom Ranch ( Morro
Group, 1988) mentions the presence of plants along the channel of Froom Creek. As of
this writing it has not been possible to visit this site, which lies between the known
populations of Froom Ranch and Prefumo Canyon populations. The channel is floored
with serpentinite, and contains perennial water sources. In 1992 there were 10 individuals
along the lower portion of the Froom Creek watercourse as it crossed the flatter lands at the
mouth of the canyon (Figure 2).
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Figure 2. Froom Ranch Populations. South (A}, North Spring (B),
Gully Confluence (C), and Froom Creek (D).
From Froom Ranch Environmental Impact Report (Morro Group, 1988)
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