
 

     

Notice of Petition 

 
For action pursuant to Section 670.1, Title 14, California Code of Regulations and Division 3, 
Chapter 1.5, Article 2 of the California Fish and Game Code (Sections 2070 et seq.) relating to 
listing and delisting endangered and threatened species of plants and animals.  

I. SPECIES BEING PETITIONED 

Slough thistle (Cirsium crassicaule) 

II. RECOMMENDED ACTION 

Listing as endangered  

This petition is to list the slough thistle (Cirsium crassicaule) as endangered pursuant to the 
California Endangered Species Act (California Fish and Game Code Sections 2050 et seq.: CESA). 
This petition demonstrates that the slough thistle is eligible for and warrants listing under CESA 
based on the factors specified in the statute and its implementing regulations. A species is an 
“endangered species” when it is “in serious danger of becoming extinct throughout all, or a 
significant portion, of its range due to one or more causes, including loss of habitat, change in 
habitat, overexploitation, predation, competition, or disease” (California Fish and Game Code 
Section 2062).  

The attached information supporting this petition provides sufficient information to demonstrate 
that the listing of slough thistle as an endangered species under CESA clearly may be warranted; 
i.e., the amount of information presented would lead a reasonable person to conclude that there is 
a substantial possibility that listing could occur. 

I respectfully request the Department of Fish and Wildlife and the Fish and Game Commission 
make such recommendations and findings pursuant to their respective authorities (California Fish 
and Game Code Sections 2073.5 and 2074.2).  

III. AUTHOR OF PETITION 

 
John C. Hunter, Ph.D.  

 
I hereby certify that, to the best of my knowledge, all statements made in this petition are true and 
complete.  

 

Signature:      Date: August 29, 2025 
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Executive Summary 
This document provides the scientific information required by California Fish and Game Code Section 2072.3 
to demonstrate that adding slough thistle (Cirsium crassicaule) to the list of endangered species under the 
California Endangered Species Act (CESA) may be warranted.  

Population Trend. Slough thistle is believed to have declined substantially and to have a downward trend 
because of loss and degradation of occupied habitat. 

Range. The range of slough thistle encompasses approximately 2,760 square kilometers (1,066 square miles) 
at 3–100 meters (10–330 feet) in elevation in the Kern, Kings, and San Joaquin counties. 

Distribution. Slough thistle has 18 documented occurrences (occupied sites) in the California Natural 
Diversity Database (CNDDB), and five of these occurrences are likely extirpated.  

Abundance. For eight occurrences presumed extant in the CNDDB, counts of plants have been recorded and 
range from 20 to thousands of plants, and numbers of plants vary substantially from year to year. The area of 
occupied habitat can also be a useful indicator of abundance and it is estimated to be less than 517 hectares 
(1,278 acres).1 

Life History. Slough thistle is an annual in the Asteraceae (the sunflower family).  

Kind of Habitat Necessary for Survival. Slough thistle grows in marsh and riparian slough vegetation. 

Factors Affecting the Ability to Survive and Reproduce. Eight different threats to occurrences have been 
recorded, and several threats are range-wide. The primary threats are from agricultural land uses (including 
related alterations to hydrology), invasive plants, and climate change.  

Degree and Immediacy of Threat. Without protective measures, there is a moderate to high likelihood that 
slough thistle will be extirpated from much of its range or become extinct because: 

▪ Ongoing threats have already eliminated or substantially degraded nearly three-quarters of slough 
thistle’s documented occurrences and continue to threaten remaining occurrences. 

▪ Only a small number of documented occurrences (13) likely remain and nearly 70 percent of these 
remaining occurrences are small in area, fragmented, or contain relatively few individuals, which 
increases their vulnerability to extirpation from random events and human actions. 

▪ A large portion of sites occupied by slough thistle occurrences are either unprotected or not managed 
for its conservation, which leaves the species highly vulnerable to extirpation at most sites. 

Impact of Existing Management Efforts. To date, management of slough thistle has been very limited. It has 
no legal protections that mandate contributions to its recovery or full mitigation of impacts, a large portion of 
its known occupied habitat either has not been preserved or is not managed for conservation of the species, 
its occurrences are not being monitored, and research has not been conducted on its ecology.  

Suggestions for Future Management. Suggestions for future management include listing slough thistle as 
endangered under CESA and conserving its remaining occurrences. Fourteen suggestions are provided for 
future management actions. 

References and a detailed distribution map are also provided. 

 
1 Estimate is for occurrences not likely to be extirpated and is the sum of (1) the acreage of specific occurrences and 
(2) the number of nonspecific occurrences multiplied by the average acreage of specific occurrences. This is an 
overestimate and includes some areas that are now in developed or agricultural land cover. 
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The scientific information in the following sections demonstrates that adding slough thistle 
(Cirsium crassicaule) to the list of endangered species under the California Endangered Species 
Act (CESA) may be warranted.  

Based on much of the same information, NatureServe, in collaboration with the California 
Department of Fish and Wildlife (CDFW) and the California Native Plant Society (CNPS), has 
concluded that slough thistle is critically imperiled. Similarly, CNPS, in collaboration with CDFW, 
has concluded that it is rare or endangered and seriously threatened (CNPS 2025; CDFW 2024a).  

NatureServe defines “Critically Imperiled” (Global Conservation Status 1 [G1]) as being at a very 
high risk of extinction or elimination due to very restricted range, very few populations or 
occurrences, very steep declines, very severe threats, or other factors (NatureServe 2012a). 
NatureServe designates species as G1 based on a score calculated from variables whose values 
are determined in collaboration with CDFW and CNPS (NatureServe 2012b).  

CNPS and CDFW define the rank of “rare or endangered” (California Rare Plant Rank [CRPR] 1B) as 
plant species which are rare, threatened, or endangered in California and elsewhere (CNPS 2024, 
CDFW 2024a). These plant species are rare throughout their range, with the majority, like slough 
thistle, also being endemic to California. Most of the plant species that are CRPR 1B have declined 
significantly over the last century. CNPS has concluded that a subset of CRPR 1B plant species 
(rank 1B.1) is “seriously threatened in California” (the highest level of threat) because over 80 
percent of their occurrences are threatened or the species otherwise has a high degree and 
immediacy of threat (CNPS 2024). CNPS uses staff botanists and a committee of agency, 
academic, other professional, and amateur botanists to assign and periodically reevaluate these 
rankings in collaboration with CDFW. Please note that CDFW identifies all CRPR 1B species as taxa 
that may meet the requirements for CESA listing (CDFW 2024a).  

To make their conclusions, CNPS and NatureServe use the best available scientific information 
regarding population trend, range, distribution, abundance, life history, habitat, threats, and 
management efforts, much of which CDFW has compiled in the California Natural Diversity 
Database (CNDDB) (CDFW 2024b). 

To provide sufficient scientific information to support this petition, a summary of the relevant 
information compiled, maintained, and distributed by CDFW, CNPS, and NatureServe is provided 
below; this information is augmented by information from:  

▪ Datasets developed and maintained by the California Consortium of Herbaria (CCH), 
California Invasive Plant Council (Cal-IPC), California Plant Rescue, GreenInfo Network 
(GIN), and U.S. Geological Survey (USGS) 

▪ Scientific and other technical literature 

Information regarding each topic required by California Fish and Game Code Section 2072.3 is 
provided in a separate section below in the same order as in the code. 
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A. Population Trend 

Information available from the CNDDB (CDFW 2024b) and land cover mapping (USGS 2021) 
indicates that slough thistle has a decreasing population trend because of loss and degradation of 
occupied habitat at 15 or more of the 18 sites where the species has been observed (occurrences 
or occupied sites). 2,3  

CNDDB records that indicate a decrease include:  

▪  Two occurrences where the species is possibly extirpated (Occurrences 2 and 13)  

▪ Three occurrences where the species was not observed during the most recent site visit or 
only fair population viability has been noted (Occurrences 1, 4, and 14) 4 

Land cover mapping that indicates a decrease includes: 

▪ Three occurrences where the species is likely extirpated—these sites are presumed extant 
in the CNDDB but their entire mapped area has been converted to agricultural or developed 
land cover (Occurrences 5, 12, and 20).  

▪ Eight occurrences with likely degradation or loss of habitat—these are precisely located 
(specific) occurrences presumed extant in the CNDDB that have a portion of their mapped 
area in agricultural or developed land cover (Occurrences 7, 8, 10, 11, 14, 16, 18, 21; 
Occurrence 14 was also noted in the CNDDB as having “fair” viability).  

In addition, degradation and loss of habitat at other occurrences may also contribute to the 
decreasing population trend. At these sites, degradation and loss of occupied habitat that is not 
documented in the CNDDB or by land cover mapping may be resulting from site-specific threats, 
range-wide threats (e.g., climate change), and nearby agricultural and developed land uses.  

Furthermore, extensive, range-wide historical and ongoing human-caused changes to chenopod 
scrub, wetlands, and riparian areas (which provide habitat for slough thistle) suggest that slough 
thistle has had additional, undocumented habitat losses, population reductions, or both. These 
human-caused changes not only include conversion of natural lands to agricultural and developed 
land and disturbance by a dramatically increased human population, but also the introduction of 
livestock and invasive plant species and the alteration of hydrology (Burcham 1957, Garone 2011, 
Katibah 1984, Konikow 2013, Minnich 2008, Vaghti and Greco 2007). Most of these changes 

 
2 An occurrence (also referred to as an element occurrence) is a specific location where a plant included in 
the CNDDB (a plant element) has been known to occur, and that has practical conservation value. In general, 
any location with an observation of the plant will be turned into an occurrence since the location a plant is 
found is also where reproduction and important life history events take place (CDFW 2020). 
3 USGS land cover mapping is more recent than most information in the CNDDB and is described further in 
Section G, “Factors Affecting the Ability to Survive and Reproduce (Threats).” 
4 Viability is as noted in the CNDDB’s “Occurrence Rank” field (i.e., overall condition or viability). The 
occurrence rank fields are Unknown, Poor, Fair, Good, or Excellent, and are based on observed quality of 
habitat and condition of the population at that location. 
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occurred before the distribution of slough thistle was well documented and thus their impacts are 
undocumented.  

B. Range 

Slough thistle is a California endemic whose range is in the San Joaquin Valley (Keil 2012). Its 
documented range extends from the northern San Joaquin Valley to the southwestern edge of the 
Tulare Lake Basin, but it has likely been extirpated from the northern San Joaquin Valley. Its range 
comprises approximately 2,760 square kilometers (1,066 square miles) in Kern, Kings, and San 
Joaquin counties at 3–100 meters (m) (10–330 feet [ft]) in elevation (CDFW 2024b, CNPS 2025).5  

As calculated, this range is comparable to the “extent of occurrence” (EOO) that is used by the 
International Union for the Conservation of Nature (IUCN) as an indicator of extinction risk (IUCN 
2024, Bachman et al. 2011).6 The rationale for using EOO as an indicator of extinction risk is that 
many human-caused threats and natural events are more likely to cause similar effects at sites 
that are closer together than those further apart. 

C. Distribution 

 Slough thistle is known from 18 sites where occurrences were documented between 1893 and 
1997 (CDFW 2024b). Of these occurrences, nine (50 percent) are nonspecific occurrences, whose 
locations are not precisely known. Two are in the northern San Joaquin Valley (Occurrences 1 and 
2); one of these occurrences has likely been extirpated, and the other was documented and last 
seen over 50 years ago. The other occurrences are located at the southern end of the San Joaquin 
Valley in the Tulare Lake Basin. There, most slough thistle occurrences are concentrated in a 
landscape at, and to the south of, the Kern National Wildlife Refuge. This landscape consists 
primarily of natural vegetation and is surrounded by agricultural landscapes.  

Although no additional occurrences of slough thistle have been documented during the past 28 
years, the species may occupy additional, undocumented sites. These undocumented sites would 
likely be exposed to similar threats as documented sites because most remaining natural 
vegetation in slough thistle’s range is exposed to similar threats. Also, like most documented 
occurrences, undocumented occurrences would likely be unprotected, because botanical surveys 
have been more extensive on protected than unprotected lands. 

The species’ distribution is mapped in Section L, “Detailed Distribution Map.” 

 
5 The extent of the species’ range was calculated as the minimum convex polygon encompassing all 
occurrences documented in the CNDDB, including extirpated occurrences and occurrences with 
nonspecific locations. 
6 The IUCN consists of approximately 1,400 governmental and non-governmental organizations from more 
than 170 countries. 
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D. Abundance 

Slough thistle grows in one or more clusters (colonies) at occupied sites, with the total number of 
individuals varying substantially among sites and years. Counts of plants have been recorded for 
eight of the 16 occurrences that are presumed extant in CNDDB (Occurrences 1, 7, 8, 9, 12-14, 
and 18) (CDFW 2024b). These counts range from one to thousands of plants with less than 100 
plants observed at Occurrences 1, 7, and 13. 

At three occurrences, counts have been recorded for more than one year (Occurrences 8, 12, and 
14), with the number of plants observed to vary from six-fold to more than ten-fold among years. 
For example, at one occurrence (Occurrence14) the number of plants was 40 in 1987, 574 in 1989, 
and 54 in 1990. These differences primarily represent changes in the number of plants but also may 
reflect differences among observers and in the visibility of plants (e.g., counts made at the peak of 
flowering will typically be more complete than those made at other times).  

Because range-wide, multi-year monitoring of slough thistle has not been conducted, a rigorous 
estimate of the total number of plants cannot be made. In general, however, the size of plant 
populations is difficult to estimate because of seasonal and interannual fluctuations in numbers, 
challenges in distinguishing one individual from another, and the vast size differences among 
individuals.  

In contrast, the area of occupied habitat is less problematic to estimate and is a useful indicator of 
abundance. The mapped area of CNDDB occurrences represents the maximum extent of occupied 
habitat because (1) it encompasses all occupied habitat that has been documented, and (2) only a 
portion of it is occupied. 7 For slough thistle, specific occurrences (which have precisely mapped 
locations) have a median size of approximately 15.4 hectares (38 acres) with a range of 2–130 
hectares (5–320 acres) (CDFW 2024b). (Occurrence 16 is the smallest and Occurrence 10, the 
largest, accounts for 44 percent of the mapped area of these occurrences.) Assuming that 
nonspecific occurrences are of comparable size to specific occurrences, the total extent of habitat 
occupied by slough thistle would be less than 517 hectares (1,278 acres).8 

As calculated, area of occupied habitat is similar to “area of occupancy” (AOO) that is used by the 
IUCN as an indicator of extinction risk (IUCN 2024).9 The rationale for using AOO as an indicator of 

 
7 There are both ecological and methodological reasons why the species does not occupy the entire mapped 
area of an occurrence. Species only occupy areas to which their seed disperse and that are suitable for 
germination, growth, and survival, and for rare species such areas may account for only a small portion of an 
“occupied” site. Also, in the CNDDB, even specific occurrences include areas that are unsuitable as habitat. 
For example, many specific occurrences are point locations buffered by 80 m (262 ft), and the resulting 2-
hectare (5-acre) area is usually much larger than the area occupied by the species. Furthermore, 
occurrences documented in the CNDDB often have not been visited by a botanist for more than 10 or 20 
years (or even longer), and during that time interval, habitat loss may have occurred.  
8 Specifically, the combined area was estimated for occurrences not likely to be extirpated using the mapped 
area of specific occurrences and assuming that the area of each nonspecific occurrence was equal to the 
average area of specific occurrences (extant and extirpated).  
9 IUCN guidelines are to calculate AOO using presence in cells of a grid of 4 kilometer2 (1.5 mile2) cells, which 
is a coarser scale than used here (IUCN 2024). 
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extinction risk is that species occupying more or larger areas are less likely to have all occupied 
areas affected by a specific threat than a species occupying fewer, smaller areas. Also, in general, 
there is a positive relationship between AOO and population size. 

E. Life History 

This section provides the species’ nomenclature, a description of its morphology, and a summary 
of available, relevant information on its reproduction and growth. 

Nomenclature and Taxonomy 

The Jepson eFlora currently recognizes Cirsium crassicaule (Greene) Jeps. (Jepson Flora Project 
2024).  

Species Description 

Slough thistle is in the Asteraceae (the sunflower family). Below is a description of its morphology 
based on its treatment in the Jepson eFlora (Keil 2012). 

▪ Habit—slough thistle is a tap-rooted annual or biennial plant, growing to heights of 0.6–3 m 
(2–10 ft). 

▪ Stem—the stem is generally unbranched at the base but becomes openly branched higher 
up. It is thinly covered with cobweb-like hairs and is also jointed-hairy at least near the 
base. The base of the stem measures 2-10 centimeters (cm) (0.8-3.9 inches) in diameter 
and is hollow. 

▪ Leaf—the leaves are gray-tomentose (densely covered with woolly hairs) on the underside, 
with a midvein occasionally bearing jointed hairs. The upper surface is thinly covered with 
cobwebby to shorter matted hairs. The lower leaves are the largest, measuring 15 to 70 cm 
(6-28 inches) in length, with spiny-lobed petioles and winged blades that are elliptic to 
widely oblanceolate. The blades are 1- to 2-lobed, with occasional dentate (toothed) lobes, 
and bear main spines that are 0.3-0.8 cm (0.12-0.31 inches) long. The mid and upper 
leaves are smaller, narrower, and sessile, with spiny margins. These leaves have wide-
clasping or short-decurrent bases. The distal leaves are much reduced in size and highly 
spiny, with spines up to 1 cm (0.4 inches) long. 

▪ Inflorescence—the inflorescence consists of discoid flower heads, with 1 to several heads 
positioned at the tips of branches, forming loose to crowded flat-topped or panicle-like 
clusters. Occasionally, the heads can also form on short axillary branches. These flower 
heads are subtended by the plant's reduced distal leaves. The peduncle (flower stalk) 
ranges from 0 to 15 cm (0-6 inches) in length. The involucre, which encloses the flower 
heads, is 1.5-3 cm (0.6-1.2 inches) in both length and diameter, and is ovoid to bell-
shaped, with a mostly glabrous (hairless) surface. The outer phyllaries (bracts of the 
involucre) are lanceolate and irregularly spiny-fringed, while the middle and inner phyllaries 
are entire. The outer and middle phyllaries either ascend or spread outward, with the tip-
spines measuring 0.3 to 0.5 cm (0.12-0.2 inches). 



Supporting Information for Slough Thistle 
 

7 
 

▪ Flower—the flowers are numerous, bisexual, and radially symmetrical, with a pale rose-
purple (occasionally white) corolla. The corolla measures 1.9-2.6 cm (0.75-1.0 inches) in 
length, with a narrowly cylindrical tube 0.9-1.2 cm (0.35-0.47 inches) long and a throat 
0.4-0.6 cm (0.16-0.24 inches) wide. The lobes are linear, measuring 0.5-0.9 cm (0.2-0.35 
inches). The style tip is cylindrical and measures 0.35-0.45 cm (0.14-0.18 inches). 

▪ Fruit—the fruit is dry, single-seeded, and indehiscent. It is 0.5-0.55 cm (0.20-0.22 inches) 
long and is topped by many pappus bristles, which measure 1.5-2 cm (0.6-0.8 inches) in 
length. The pappus bristles are weakly fused at the base and are plumose (feathery), with 
the proximal portions being slightly flattened. 

Reproduction and Growth 

As noted above, slough thistle is an annual or biennial herbaceous plant. It blooms during May–
August (CNPS 2025). It is insect pollinated and wind dispersed. Although the pollinators and 
herbivores of slough thistle have not been documented, other thistle (Cirsium) species have varied 
pollinators, including bees, beetles, and butterflies, and varied herbivores, including insects that 
bore into stems, feed on the sap, burrow through or chew on leaves, and feed on flower heads, and 
various birds consume the seed of multiple thistle species (Eckberg et al. 2017, Powell et al. 2011). 
The seed dormancy and germination requirements of slough thistle also have not been 
documented. 

F. Kind of Habitat Necessary for Survival 

Chenopod scrub, marshes along sloughs, and riparian scrub provide habitat for slough thistle 
(CNPS 2025). Most of these habitats have been eliminated throughout the range of slough thistle, 
and most of the remaining habitats are highly modified. Consequently, multiple occurrences of 
slough thistle are along the banks of canals used for irrigation or drainage (CCH 2024, CDFW 
2024b). Also, although it grows with some species characteristic of riparian scrub, marsh, and 
alkaline sink vegetation, such as mulefat (Baccharis salicifolia subsp. salcifolia), tule 
(Schoenoplectus acutus var. occidentalis), and salt grass (Distichlis spicata), many co-occurring 
species are weedy species of disturbed areas such as common mallow (Malva neglecta), prickly 
lettuce (Lactuca serriola), and tumbleweed (Salsola tragus) (CCH 2024, CDFW 2024b).   

G. Factors Affecting the Ability to Survive and Reproduce (Threats) 

This section describes the factors (threats) resulting from human actions that have been, or likely 
will be, substantially reducing the survival and reproduction of slough thistle, primarily by 
degrading or eliminating occupied habitat.10 Prominent range-wide threats include conversion of 

 
10 Numerous factors affect the ability of a plant to reproduce, grow, and survive, including interactions with 
pollinators, dispersal agents, seed predators, diseases, herbivores, and fungal symbiotes; availability of 
habitats with suitable conditions and sufficient resources; and events such as fires that can cause mortality 
but also provide opportunities for establishment and growth. This section focuses on those factors resulting 
from human actions that have been, or likely will be, substantially reducing reproduction and survival. 
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habitat to agricultural or developed uses, climate change, and the spread of invasive species. Each 
of these threats is described in a separate section below. They are not, however, the only threats 
affecting slough thistle. Botanists have also observed other threats, and in the CNDDB, eight 
different threats have been reported (CDFW 2024b): 

▪ Agriculture—elimination of habitat or other adverse impacts due to agricultural 
development or agriculture-related activities (six occurrences) 

▪ Altered flood/tidal/hydrological regime—alteration of the pre-existing hydrology or water 
flow (two occurrences) 

▪ Biocides—use of herbicides, pesticides, or both (one occurrence) 

▪ Grazing—incompatible grazing by livestock (three occurrences) 

▪ Improper burning regime—alteration of the natural fire cycle (one occurrence)  

▪ Nonnative plant impacts—reduction in habitat quality, population size, or both caused by 
nonnative plant species (one occurrence) 

▪ Road/trail construction/maintenance—construction or maintenance of roads or trails (one 
occurrence that is likely extirpated) 

▪ Surface water diversion—diversion of water to another area, or draining of water, resulting 
in the disruption of the natural flow of surface water (one occurrence) 

Collectively, these threats affect most sites occupied by the species, with the CNDDB 
documenting one or more of these threats at 72 percent of occurrences (77 percent of occurrences 
if likely extirpated occurrences are excluded).  

When considering these data, it is important to acknowledge that the CNDDB does not fully 
document the threats affecting occurrences. First, threat observations have not been provided for 
every documented occurrence; for example, the only documentation for some sites is the label of 
an herbarium specimen with little or no site information. Second, threat observations are not 
necessarily comprehensive and are not based on a systematic assessment. Third, many CNDDB 
records are now decades old: for none of the slough thistle occurrences does the CNDDB include 
any information from the last 20 years (CDFW 2024b, CNPS 2025). Therefore, threats are likely 
underreported in CNDDB records and may have changed at some occurrences, particularly 
unprotected ones, since they were last visited.  

Agricultural and Developed Land Uses 

Expansion of agricultural and developed land uses is a major threat to slough thistle, not only 
because these land uses have been directly eliminating habitat, but also because they have been 
fragmenting and increasing threats to the remaining habitat. In fact, many types of threats listed in 
the CNDDB are caused primarily by nearby agricultural and developed land uses (e.g., biocides, 
erosion/runoff, and vandalism/dumping). Occurrences fragmented by (and those near) agricultural 
and developed land uses are likely being impacted through any of several mechanisms (Collinge 
2009, Honnay et al. 2005, Aquilar et al. 2019, Hansen et al. 2005, Ramalho et al. 2014).  
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In the CNDDB, two occurrences of sough thistle are considered possibly extirpated, one of which 
(Occurrence 2) was in an area that is now almost entirely in agricultural land cover (CDFW 2024b). 
Agricultural and developed land uses have also had substantial impacts on slough thistle that have 
not been reported in the CNDDB. First, extensive conversion of natural vegetation to agricultural 
and developed uses occurred before extensive documentation of the distribution of slough thistle, 
and thus the impacts of that land cover conversion are undocumented. Second, land cover 
mapping that is more recent CNDDB mapping documents agricultural or developed land uses 
within the boundaries of all specific occurrences of slough thistle that in the CNDDB are presumed 
to be extant (Table 1) (CDFW 2024b, USGS 2021). For one of these occurrences, agricultural and 
developed land uses account for 100 percent of its mapped area. In sum, agriculture and 
development have been causing loss or degradation of habitat at all specific occurrences of slough 
thistle.  

Where the location of occupied habitat is only imprecisely known (nonspecific occurrences), the 
impacts of agriculture and development on occupied habitat are less certain but also appear 
substantial: of these sites, two are considered possibly extirpated in the CNDDB, another two have 
100 percent of their area in agricultural or developed land uses, and of the remaining five sites, one 
is entirely within 100 m (328 ft) of agricultural or developed land uses, and at another two, 
agriculture is identified as a threat in the CNDDB (Table 1).  

Alterations to Hydrology 

Conversion of most of the San Joaquin Valley to agricultural uses has been accompanied by 
dramatic changes to the region’s hydrology that have eliminated the vast majority of the region’s 
wetlands and riparian areas and degraded those that remain. Throughout the San Joaquin Valley, 
floodplains were isolated from rivers by levees and put into agricultural production, eliminating 
most riparian forest and scrub, and at the valley’s southern end, in the Tulare Lake Basin, extensive 
freshwater lakes and marshes were drained and the land put into agricultural production (Katibah 
1984, Garone 2011). With the expansion of agriculture, flows of surface water became more 
intensively managed and groundwater progressively depleted, leaving the remaining riparian and 
marsh vegetation with no access to groundwater and dependent on surface waters managed for 
agriculture (U.S. Fish and Wildlife Service [USFWS] 2005, Konikow 2013, Rohde et al. 2021).  

Because of groundwater depletion and intensive management of surface water, most wetlands 
and riparian vegetation in the Tulare Basin, where slough thistle occurs, are subsidized by or 
entirely dependent on current water management, which is primarily to support agricultural 
production (Rohde et al. 2021). For example, Occurrences 6, 7, 14, and 21 are along canals, and 
Occurrences 4, 9, and 12 are along the channel of the Kern River (CDFW 2024b). These and other 
occurrences are vulnerable to changes in water supply and distribution. This vulnerability is 
illustrated by notes recorded for Occurrence 14:  

“About 40 plants seen in 1987. Good site quality. 574 plants observed in 1989; site quality 
described as fair to poor due to fluctuating water supply. 54 plants observed in 1990, a 
reflection of lack of water delivery to the area.” (CDFW 2024b) 
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Table 1. Loss and Degradation of Habitat Occupied by Slough Thistle Caused by Agricultural and Developed 
Land Uses 

Occurrence 
Precision / 
CNDDB No.2 

Agricultural-Developed Land1 

Notes 

Percentage of 
Occurrence Area 

(%)3, 4 
Within 100 m of 

Occupied Habitat? 
Specific    

   7     9 Y Agriculture a threat in the CNDDB 
   8     7 Y — 
10  11 Y — 
11     3 Y Agriculture a threat in the CNDDB 
12 100 Y — 

14   39 Y 
Occurrence rank (viability) “fair”; site last 
visited in 2004 

16     2 Y — 
18     2 Y — 
21  17 Y — 

Nonspecific   — 

   1   81 Y 

Occurrence rank (viability) “fair”; population 
trend “decreasing”; agriculture a threat in the 
CNDDB; site last visited in 1974 

   2   92 Y “Possibly Extirpated” in the CNDDB 
   4      8 U Not seen during last site visit in 1976 
   5 100 Y Site last visited in 1954 

   6   23 U 
Agriculture a threat in the CNDDB ; site last 
visited in 1982 

   9   12 U 
Agriculture a threat in the CNDDB; site last 
visited in 1988 

13   13 U “Possibly Extirpated” in the CNDDB 
15   10 U — 
20 100 Y Site last visited in 1954 

Sources: CDFW 2024b, USGS 2021 
Key: CNDDB = California Natural Diversity Database, m = meters, No. = number, U = unknown, Y = yes 
Notes: 
1 – Based on the 2021 National Land Cover Database (USGS 2021), which was developed from 2016 imagery. 
2 – CNDDB occurrence numbers are not necessarily sequential.  
3 – Most mapping of CNDDB occurrences predates 2016, and thus, does not account for recent changes in land cover 

within occurrence boundaries. When mapped, specific occurrences contain little or no agricultural or developed 
land uses, the primary exception being roads. When mapped, nonspecific occurrences often include agricultural or 
developed land uses because nonspecific occurrences do not represent the precise location of occupied habitat, 
but rather a larger area within which the location of occupied habitat is only imprecisely known. 

4 – Because of the level of precision of occurrence and land cover mapping, errors in land cover classification, and more 
recent changes in land cover, the extent of land cover conversion may be over or underrepresented at individual 
occurrences. 

Climate Change 

Climate change directly and indirectly threatens slough thistle by altering growing conditions, 
water availability, and frequency and intensity of disturbances, and by altering interactions of the 
plant with pollinators, dispersers, fungal symbionts, seed predators, herbivores, and 
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competitors.11 These consequences of climate change may also magnify the impacts of other 
threats. 

The magnitude of climate change impacts on slough thistle is uncertain but may be substantial, 
particularly because of the species’ rarity, habitat specificity, and distribution in relatively small 
areas that will be exposed to dramatic changes. Slough thistle’s vulnerability to climate change has 
not been directly assessed.12 However, in a state-wide assessment of the vulnerability of 
vegetation to climate change, Thorne et al. (2016) concluded that the vegetation types providing 
habitat for slough thistle are moderately to highly vulnerable to climate change.13  

Because of the species’ dependence on managed water supplies, the increasing effects of climate 
change on agriculture and agricultural water supplies (Alam et al. 2019) also may have substantial 
impacts on slough thistle.  

Invasive Species 

In the CNDDB, invasive plant species are identified as a threat to only one occurrence of slough 
thistle (CDFW 2024b). However, invasive species likely are a significant, range-wide threat. First, 
highly invasive plant species, such as tamarisk species (Tamarix species), already co-occur with 
slough thistle at several occurrences. Second, several dozen invasive species that substantially 
impact ecosystem processes and vegetation are spreading in the range of slough thistle in the 
vegetation types that provide its habitat (Cal-IPC 2025).14 Not only can infestations of these 
invasive species extirpate slough thistle from sites by their direct effects on conditions or 
resources, but also by reducing its population size and thus making slough thistle more vulnerable 
to extirpation from other causes (Seabloom et al. 2006, Gilbert and Levine 2013).  

H. Degree and Immediacy of Threat 

Without additional management actions, there is a moderate to high likelihood that slough thistle 
will be extirpated from much of its range or become extinct because:  

▪ Ongoing threats have already been impacting or eliminating most occurrences of slough 
thistle, most occurrences are threatened, and the severity of some threats is increasing. 

 
11 The CNDDB does not include climate change in its standardized list of types of threats, and therefore, in 
the CNDDB, climate change is not identified as a threat to any species. 
12 “Vulnerability” to climate change is a product of exposure and sensitivity to changes in climate.  
13 Habitat types recorded in the CNPS Rare Plant Inventory are categories in the Holland vegetation 
classification and were matched to the corresponding categories in Thorne et al. 2016 using Holland 1986. 
and Sawyer et al. 2009, Appendix 3, The National Vegetation Classification Hierarchy as Applied to California 
Vegetation.  
14 The Cal-IPC Invasive Plant Inventory (Cal-IPC 2025) was reviewed for invasive plants in the same Jepson 
subregion(s) where slough thistle occurs with a “high” or “moderate” impact rating that affect general 
vegetation types that may provide habitat for slough thistle. 
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▪ The species has been documented at only a small number of sites, most of which are also 
small in area, which increases its vulnerability to extirpation or extinction from random 
events and human actions. 

▪ Many sites occupied by slough thistle are unprotected and not managed for conservation of 
this species, which leaves the species highly vulnerable to extirpation at those sites. 

Each of these three reasons is described further in a separate section below. 

Ongoing and Increasing Threats 

As described previously and documented in the CNDDB or by land cover mapping, multiple threats 
have been affecting most slough thistle occurrences, and these threats have already eliminated or 
substantially degraded habitat at most of these occurrences: 

▪ Five occurrences are likely extirpated because they are classified as possibly extirpated in 
the CNDDB, or their entire mapped area has been converted to agricultural or developed 
land cover (Table 1) (CDFW 2024b, USGS 2021). 

▪ Eight occurrences likely have been degraded because they are specific occurrences whose 
mapped area is partly in developed or agricultural land cover indicating that occupied 
habitat has been lost, degraded, or both (Table 1) (CDFW 2024b, USGS 2021). Although in 
five of these occurrences, agricultural and developed land cover account for less than 10 
percent of the occurrence’s mapped area, this relatively small amount of direct habitat loss 
reduces the occurrence’s size and increases the effects of agricultural and developed land 
uses on the remaining habitat as described previously and in the following section, “Small 
number and Size of Occupied Sites.” 

Also, the viability of other occurrences may have been reduced by the effects of nearby agricultural 
or developed land uses, other site-specific threats (e.g., surface water diversions and other 
alterations to hydrology), invasive plants, and climate change. These other occurrences include 
Occurrence 1 that has only fair viability and a decreasing population trend noted in the CNDDB and 
Occurrence 4 where slough thistle was not observed during the last recorded site visit (CDFW 
2024b). 15  

In sum, 72 percent of slough thistle occurrences have already been eliminated or substantially 
degraded by the threats described in Section G, “Factors Affecting Ability to Survive and Reproduce 
(Threats),” and these threats are still impacting the remaining occurrences of slough thistle.16 
Furthermore, the threats of climate change and invasive species are likely to increase. 

 
15 Viability as noted in the CNDDB’s “Occurrence Rank” field (i.e., overall condition or viability), whose 
categories are unknown, poor, fair, good, or excellent. Based on observed quality of habitat and condition of 
the population at that location. 
16 Occurrences are considered substantially degraded if a specific occurrence and a portion of its mapped 
area is in agricultural or developed land cover. 
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Small Number and Size of Occupied Sites 

Species existing at small numbers of sites that are small in area and have few individuals are more 
vulnerable to extinction than species with more extensive distributions and larger population sizes. 
The smaller the number of occupied sites the greater the consequences for the species of site-
specific random events or human actions. Also, occupied sites that are smaller in area and have 
fewer individuals are more vulnerable to extirpation by random events or human actions (Matthies 
et al. 2004, Vӧrӧs et al. 2025).  

As described previously, slough thistle has a restricted distribution of only a small number of 
occurrences, and nearly 70 percent of the remaining occurrences are small, fragmented, or 
contain relatively few individuals.17 (See Table 1 and Section D, “Abundance.”) Therefore, slough 
thistle is highly vulnerable to extinction from site-specific random events and human actions.  

Lack of Protection and Management 

A considerable portion of occurrences of 
slough thistle are preserved. Figure 1 
displays the percentages of presumed 
extant occurrences that are preserved, 
partially protected (i.e., on public lands 
managed for multiple uses), unprotected, 
and have unknown protection status.18 
Forty-eight percent of occurrences of 
slough thistle are preserved (part or all of 
Occurrences 7, 8, 10, 11, 14,16, 18, and 
21), and some of the 31 percent whose 
status is unknown may also be preserved 
(e.g., Occurrence 6) (CDFW 2024b, GIN 
2024a, b; Figure 1). However, at some 
preserved sites, management may be 
inconsistent with conservation of slough 
thistle. For example, Occurrence 14 is 
preserved at the Tule Elk State Natural 

 
17 These are Occurrences 1, 7, 8, 10, 11, 14, 16, 18, and 21. Sites with 100 or fewer individuals were 
considered to contain “relatively few” individuals; sites less than or equal to approximately 2 hectares were 
considered small; and specific occurrences with agricultural or developed land uses in their mapped area 
were considered fragmented. Percentage excludes occurrences that have likely been extirpated. 
18 This is based on USGS Gap Analysis Project (GAP) codes for conservation status as mapped by GIN with 
“preserved” corresponding to GAP Codes 1 and 2 (areas permanently protected from conversion of natural 
land cover and managed for biodiversity), “partially protected” corresponding to GAP Code 3 (areas 
permanently protected from conversion of natural land cover but managed for multiple uses, which may 
include resource extraction), and “unprotected” corresponding to GAP Code 4 (GIN 2024a, b; USGS No 
Date). Specific occurrences mapped in two status categories were proportionally assigned to both 
 

 
Source: CDFW 2024b, GIN 2024a, b 
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Reserve, a large portion of which, including part of the occurrence’s mapped area, is maintained in 
agricultural production (CDFW 2024b, GIN 2024b, USGS 2021). Where management of preserved 
sites is incompatible with conservation of the species, conditions are similar to unprotected sites, 
where ongoing threats are rarely addressed and management actions to conserve species are 
rarely implemented. Consequently, unprotected (and some preserved) occurrences of slough 
thistle are highly vulnerable to extirpation.  

I. Impact of Existing Management Efforts

To date, management of slough thistle has been very limited, has not sufficiently addressed the 
threats described in Section G, “Factors Affecting the Ability to Survive and Reproduce (Threats),” 
and consequently has not resulted in significant conservation of the species. Below, this 
management is summarized by general type of action: legal protection, preservation and seed 
banking, management and monitoring, restoration, and surveys and research.  

Legal Protection 

Slough thistle has almost no legal protections that mandate avoidance or full mitigation of 
impacts, consultations with regulatory agencies, or contributions to the species’ recovery. It is not 
listed under CESA or the federal Endangered Species Act (FESA). It is, however, covered by two 
CESA and FESA-related conservation plans: (1) a natural community conservation plan 
(NCCP)/habitat conservation plan (HCP) and (2) an HCP. 

Slough thistle is covered by the Kern Water Bank HCP/NCCP because the species occupies a site 
preserved by this HCP/NCCP and potential habitat is both preserved and may be impacted by 
operation of the water bank (Kern Water Bank Authority 1997). The HCP/NCCP requires 
management of the preserved land to provide habitat suitable for covered species, including 
slough thistle.  

Slough thistle is also covered by Pacific Gas & Electric Company’s (PG&E’s) San Joaquin Valley 
Operations and Maintenance HCP (PG&E 2006).19 Slough thistle has been documented within 200 
m (656 ft) of PG&E facilities and PG&E estimates that its operations and maintenance activities 
could temporarily disturb up to 0.4 hectares (1 acre) of occupied habitat at up to two sites during a 
30-year period. The HCP includes measures to avoid and minimize those impacts.  

Because CDFW has designated slough thistle a CRPR 1B.1 species, it should be treated as a 
special-status species during environmental review under the California Environmental Quality Act 
(CEQA) (i.e., as a species that may meet the requirements for CESA listing [CDFW 2024a]). 
Although CEQA requires lead agencies to adopt feasible avoidance, minimization, and mitigation 
measures to reduce impacts of nonexempt projects, it does not require that impacts on special-

 
categories. Nonspecific occurrences were considered to have unknown status unless their entire mapped 
area was in only one status category. Occurrences that are likely extirpated were not included. 
19 HCPs allow take of species with impacts mitigated to the maximum extent practicable. All covered species 
are treated as if they were federally listed. Unlike NCCPs, HCPs are not mandated to contribute to the 
recovery of species. 
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status species be avoided, fully mitigated, or even reduced to a less-than-significant level (if 
impacts are considered significant and unavoidable).  

Preservation and Seed Banking 

Some occurrences of slough thistle are on protected land: approximately 39 percent of 
occurrences are on land managed for biodiversity (i.e., preserved) (GIN 2024a, b). However, the 
majority of sites occupied by slough thistle remain unpreserved.  

Seeds of slough thistle have not been collected and placed in long-term storage at a seed-banking 
facility (CNPS 2025, California Plant Rescue 2025). 

Management and Monitoring 

As described above, a large portion of the occurrences of slough thistle are on land that is 
managed for biodiversity (i.e., preserved sites) (CDFW 2024b, GIN 2024a, b):  

▪ Kern National Wildlife Refuge (Occurrence 21) 

▪ Semitropic Ecological Reserve (Occurrence 18 and portions of Occurrences 7, 8, 11, and 
14, and potentially Occurrence 6) 

▪ Tulare Basin Wildlife Management Area (Occurrence 16) 

▪ Tule Elk State Natural Reserve (Occurrence 14), and  

▪ A site owned by the County of Kern (a portion of Occurrence 10).  

On these lands, managers seek to maintain habitats and routinely implement measures to avoid 
and minimize impacts to them. For example, Semitropic Ecological Reserve serves as mitigation 
for habitat loss elsewhere in the San Joaquin Valley and is managed to maintain natural vegetation 
(CDFW 2025). At preserved sites, habitats also may be enhanced or restored when funding is 
available. However, not all biodiversity management is consistent with conservation of slough 
thistle. For example, much of the Tule Elk State Natural Reserve is maintained as irrigated pasture 
or in agricultural production (State of California Division of Beaches and Parks 1958, USGS 2021) 
and portions of the Kern National Wildlife Refuge are maintained as emergent marsh and open 
water that is inundated to provide waterfowl and waterbird habitat during spring migration from 
March to May (USFWS 2005).  

Managers also frequently monitor habitats or even species to guide their actions. However, no 
occurrences of slough thistle are being systematically, formally monitored.20 

Restoration 

Efforts have not been made to restore or create habitat occupied by slough thistle.21 

 
20 Based on a review of publicly available information. 
21 Based on a review of publicly available information. 
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Surveys and Research 

Surveys have not been conducted to confirm the continued existence of slough thistle at all 
occurrences, most of which have not been surveyed by a botanist during the past 20 years (CDFW 
2024b, CNPS 2025). Surveys also have not been conducted to more precisely map the location of 
the seven nonspecific occurrences that in the CNDDB are presumed to be extant, the locations of 
which have not been precisely documented. 

Furthermore, range-wide surveys of potential habitat have not been conducted to determine if 
additional, undocumented populations exist. (However, within the species’ range, many localized 
botanical surveys have been conducted [e.g., for planning and permitting of specific projects].)  

Research has not been conducted on the species’ genetic diversity, pollination, dispersal, 
establishment, growth, mortality, interactions with other species, population dynamics, habitat 
requirements, or other aspects of its ecology.18 Consequently, understanding of the species’ 
ecology is based primarily on observations by botanists and understanding of the ecology of 
related and similar species. 

J. Suggestions for Future Management 

Successful conservation of slough thistle requires additional legal protection, preservation and 
seed banking, management and monitoring, restoration, and surveys and research. Suggestions for 
each of these general types of management actions are provided below. 

Legal Protection 

▪ List the species under CESA and prepare a recovery plan pursuant to California Fish and 
Game Code Section 2079.1. 

▪ Include slough thistle as a focal species in any regional conservation investment strategy 
(RCIS) and as a covered species in any NCCP developed within its range. 

Preservation and Seed Banking 

▪ Preserve occupied sites in perpetuity with an emphasis on sites with the largest, most 
intact areas of habitat containing the largest populations of the species.  

▪ Collect seed and place it in long-term storage at a seed-banking facility associated with the 
Center for Plant Conservation. 

Management and Monitoring 

▪ Develop and implement management plans for ensuring the long-term viability of slough 
thistle populations at Tule Elk State Natural Reserve and Kern National Wildlife Refuge. 
These plans should include practices for monitoring, criteria for evaluating management, 
and potential management actions. 

▪ Manage extant populations to prevent the spread of invasive species and to eradicate 
existing infestations. 
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▪ Implement grazing practices that are compatible with or contribute to persistence of slough 
thistle. 

▪ Establish a memorandum of understanding with Kern County water districts regarding 
maintenance activities potentially affecting occupied habitat (e.g., along canals). 

▪ Coordinate and share information among organizations working to conserve slough thistle, 
including CDFW and CNPS. 

▪ Coordinate with and support private landowners implementing conservation practices in 
occupied habitat (e.g., water management, invasive species control). 

Restoration 

▪ Restore occupied habitat that has been degraded by past impacts (e.g., incompatible 
grazing or water management). 

▪ Establish additional populations at sites with suitable habitat, with a preference given to 
previously occupied sites that will be provided with long-term protection and targeted 
monitoring and management of the species. 

Surveys and Research 

▪ Conduct surveys to improve data on distribution and abundance, including surveys to 
confirm persistence of historical occurrences, document the location of nonspecific 
occurrences, and search potentially suitable habitat for additional, undocumented 
populations of slough thistle. 

▪ Investigate the species’ reproductive biology, population ecology, and habitat 
requirements to inform conservation and management (e.g., soil seed bank dynamics). 

K. Availability and Sources of Information 

This document is based on available sources of information (i.e., publications and publicly 
distributed data) and communications with experts. This section provides a reference for each of 
these sources of information. 
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L. Detailed Distribution Map 

Figure 2 provides a detailed map of the distribution of slough thistle that displays: 

▪ Locations where the species has been documented, labelled with their CNDDB occurrence 
numbers 

▪ Natural, agricultural, and developed land cover 

Please note that the species may occur at unknown, undocumented sites that are not displayed on 
this map. 

  

https://iris.fws.gov/APPS/ServCat/DownloadFile/205145
https://www.usgs.gov/programs/gap-analysis-project/gap-status-code-frequently-asked-questions-faq
https://www.usgs.gov/programs/gap-analysis-project/gap-status-code-frequently-asked-questions-faq


San Leandro

Livermore

Stockton

Modesto

Fremont

Salinas

Santa Cruz

San Jose

3752 ft

S
ANTA

LUC
IA

R

A
N
G
E

Soledad

Greenfield

King City

5827 ft

Tuolum
ne River

S
IE
R
R
A
N
E
V
A
D
A
M

O
U
N
TA

IN
S

S
A
N
JO

A
Q
U
IN

V
A
LLE

Y

Los Banos

Oakdale

Atwater

Turlock

Merced

Fresno

4335 ft

Kings

R
iv
e
r

DIABLO
RANGE

S
A
N

J
O
A
Q
U
IN

V
A
L
L
E
Y

C

O
A
S
TA
L
R
ANG

E

Coalinga

Avenal

San Luis Obispo

Tulare

Hanford

Delano

Porterville

Visalia

Bakersfield

20 5

2

10
9

7
13

8

14

1

6

15

4

11

21

18

12

16

0 25
Miles

CNDDB Occurrences
Possibly Extirpated
Presumed Extant

Land Cover Types
Water
Developed
Barren
Forest
Shrubland
Herbaceous
Planted/Cultivated
WetlandsSources: CDFW (2025), USGS (2021), ESRI (2025)

I
Figure 2

Cirsium crassicaule
Distribution



Supporting Information for Slough Thistle 
 

23 
 

Abbreviations and Acronyms 

 

AOO area of occupancy 

Cal-IPC California Invasive Plant Council 

CCH California Consortium of Herbaria 

CDFW California Department of Fish and Wildlife 

CEQA California Environmental Quality Act 

CESA California Endangered Species Act 

cm centimeters 

CNDDB California Natural Diversity Database 

CNPS California Native Plant Society 

CRPR California Rare Plant Rank 

EOO extent of occurrence 

FESA Federal Endangered Species Act 

ft feet 

G1 
Global Conservation Status Rank 1, Critically 
Imperiled 

GAP Gap Analysis Project 

GIN GreenInfo Network 

HCP habitat conservation plan 

IUCN 
International Union for the Conservation of 
Nature 

m meters 

NCCP natural community conservation plan 

PG&E Pacific Gas & Electric Company 

RCIS regional conservation investment strategy 

USFWS U.S. Fish and Wildlife Service 

USGS U.S. Geological Survey 

 




