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1 Introduction 
In April 2019, the County of Santa Barbara (County) circulated the Draft Supplemental Environmental Impact Report 
(DSEIR) for the Strauss Wind Energy Project (Project). The DSEIR included requirements to conduct pre-construction 
surveys for special-status plants in accordance with Mitigation Measure (MM) BIO-5 and MM BIO-6. During 2018, 
Dudek conducted special-status plant species surveys of the proposed impact area and 100-foot buffer of the 
impact area, and this information was included in the DSEIR. The 2019 surveys focused on areas that were not 
previously surveyed within the impact area or within 100 feet of the impact area. Additionally, potential mitigation 
areas were surveyed to ensure that active mitigation, such as native grasslands restoration, would not impact a 
special-status plant species. The 2019 survey area for Gaviota tarplant (Deinandra increscens ssp. villosa) was 
more expansive, in order to provide a better understanding of the extent of the population in the Project area. The 
purpose of this report is to provide the County the methods and results of the special-status plant species surveys 
and to meet the survey requirements of MM BIO-5 and BIO-6.  

Because the 2018 and 2019 surveys for special-status plants, except Gaviota tarplant, were generally conducted 
in different areas of the Project area, the cumulative results of both 2018 and 2019 surveys are provided herein. 
The Gaviota tarplant surveys covered areas previously surveyed; therefore, the 2019 survey results are presented 
in this report.  

1.1 Project Location 
The majority of the Project area, which includes the Project boundary (2,971 acres) and off-site transmission line 
corridor, is located near the City of Lompoc in the unincorporated territory of Santa Barbara County, California, 
within the southeastern section of the Lompoc, and north central section of the Punta De La Conception, Land 
Grant boundaries. The Project area is bounded by Vandenberg Air Force Base on the south and west sides and private 
property on the north and east sides (Figure 1, Project Location). The Project area lies within the Tranquillon Mountain, 
Lompoc Hills, and Lompoc U.S. Geological Survey 7.5-minute quadrangles. 
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2 Methods 
Prior to conducting surveys, the location of documented special-status plant species near the Project area and that 
have potential to occur on site were identified through a query of the California Department of Fish and Wildlife’s 
(CDFW) California Natural Diversity Database (CDFW 2019a). Additional data sources were also referenced, 
including the California Native Plant Society’s online Inventory of Rare and Endangered Plants (CNPS 2019), and 
the online database Calflora: Information about California Plants for Education, Research and Conservation 
(Calflora 2019). Additional literature reviewed includes previous on-site biological reports, in particular: 

• Special-Status Plant Surveys on the Pacific Gas and Electric Lompoc Wind Energy Transmission Line Project 
(Garcia and Associates 2011) 

• Lompoc Wind Energy Project Biological Resources (Olson and Rindlaub 2006) 

• Strauss Wind Energy Project Biological Resources Technical Report (Sapphos 2018). 

2.1 Spring Floristic Surveys for Special-Status Plants 
Dudek biologists conducted spring floristic surveys for special-status plant species from May 1 through June 7, 
2018 (Dudek 2018a), and June 1 through June 13, 2019 (Table 1). The 2018 spring survey area is shown in Figure 
3A through 3J in the Biological Resources Technical Report Addendum No. 1 for the Strauss Wind Energy Project 
(Dudek 2018a); the 2018 survey dates are also included in this addendum. The 2019 surveys were within a 1,219-
acre survey area (Figure 2, 2019 Spring Floristic Survey and Horkelia Cuneata Survey Area). Based on the literature 
review, Dudek identified special-status plant species that occurred, or that could occur, within or in the vicinity of 
the survey area. For the purposes of this report, special-status plant species are those plants listed, proposed for 
listing, or candidates for listing as threatened or endangered by the U.S. Fish and Wildlife Service under the Federal 
Endangered Species Act; those listed or proposed for listing as rare, threatened, or endangered by the CDFW under 
the California Endangered Species Act; or plants that have a California Rare Plant Rank of 1, 2, 3, or 4 in the CDFW’s 
Special Vascular Plants, Bryophytes, and Lichens List (CDFW 2019b).  

Dudek biologists, all of whom were familiar with the target special-status plant species and general flora of coastal 
Santa Barbara County, conducted the spring floristic surveys in accordance with the U.S. Fish and Wildlife Service, 
CDFW, and California Native Plant Society guidelines (CDFG 2009; CNPS 2001; Cypher 2002). Teams of one to 
seven botanists surveyed the survey area for special-status plant species by walking through vegetation together, 
spaced apart approximately 10 to 30 meters (33 to 98 feet), depending on topography and vegetative cover. The 
botanists meandered along transects to ensure the entire survey area was completely surveyed. During the surveys, 
when a special-status species was observed, the occurrence was mapped using Environmental Systems Research 
Institute (ESRI) Collector with Trimble R2 or SXBlue with sub-meter accuracy. 

Native and naturalized plant species encountered during the surveys were identified and recorded. Latin and 
common names for plant species with a California Rare Plant Rank (formerly California Native Plant Society List) 
follow the California Native Plant Society On-Line Inventory of Rare, Threatened, and Endangered Plants of California 
(CNPS 2019). For plant species without a California Rare Plant Rank, Latin names follow the Jepson Interchange 
List of Currently Accepted Names of Native and Naturalized Plants of California (Jepson Flora Project 2019) and 
common names follow the California Natural Community list (CDFW 2018) or the U.S. Department of Agriculture 
Natural Resources Conservation Service Plants Database (USDA 2019). The cumulative list of plant identified 
during both 2018 and 2019 surveys is included as Appendix A.  
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Table 1. Survey Dates and Times, Personnel, and Conditions for 2019 Spring Floristic Surveys 

Survey Date Personnel Time Survey Conditions 
2019-06-03 Danielle Mullen, Eilleen Salas, 

Heather Moine, Mackenzie Forgey, 
Paul Keating 

8:05 a.m.–4:19 p.m. 55°F–80°F; 0%–100% cloud 
cover; 0–4 mph winds 

2019-06-04 Danielle Mullen, Heather Moine, 
Mackenzie Forgey, Paul Keating 

7:50 a.m.–3:45 p.m. 60°F–73°F; 0%–20% cloud 
cover; 0–5 mph winds 

2019-06-05 Danielle Mullen, Heather Moine, 
Mackenzie Forgey, Paul Keating, 
Russell Sweet, Shana Carey 

8:15 a.m.–3:55 p.m. 65°F–80°F; 0%–10% cloud 
cover; 0–5 mph winds 

2019-06-06 Danielle Mullen, Eilleen Salas, 
Heather Moine, Mackenzie Forgey, 
Paul Keating, Russell Sweet, Shana 
Carey 

9:00 a.m.–4:30 p.m. 60°F–70°F; 80%–100% 
cloud cover; 0–8 mph winds 

2019-06-07 Danielle Mullen, Eilleen Salas, 
Russell Sweet 

7:50 a.m.–3:07 p.m. 55°F–64°F; 0%–100% cloud 
cover; 4–16 mph winds 

2019-06-10 Cody Schaaf, Danielle Mullen, 
Heather Moine, Paul Keating, 
Russell Sweet, Tracy Park 

8:24 a.m.–4:34 p.m. 72°F–88°F; 0%–50% cloud 
cover; 0–5 mph winds 

2019-06-11 Cody Schaaf, Danielle Mullen, 
Heather Moine, Mackenzie Forgey, 
Paul Keating, Russell Sweet, Tracy 
Park 

8:00 a.m.–3:45 p.m. 73°F–90°F; 20%–80% cloud 
cover; 0–3 mph winds 

2019-06-12 Cody Schaaf, Russell Sweet 8:00 a.m.–4:15 p.m. 56°F–74°F; 0%–100% cloud 
cover; 1–3 mph winds 

2019-06-13 Cody Schaaf, Mackenzie Forgey, 
Olivia Koziel, Paul Keating 

9:00 AM a.m.–3:00 p.m. 60°F–67°F; 0%–100% cloud 
cover; 1–5 mph winds 

 

2.2 Summer Floristic Surveys for Special-Status Plants 
Dudek biologists conducted summer floristic surveys for special-status plant species from July 18 through August 
15, 2018 (Dudek 2018b), and July 1 through July 31, 2019 (Table 2). The 2018 summer survey area is shown in 
Figure 6A through 6K in the Biological Resources Technical Report Addendum No. 2 for the Strauss Wind Energy 
Project (Dudek 2018b); the 2018 survey dates are also provided in the addendum. The summer 2019 surveys were 
within a 2,573-acre survey area (Figure 3, 2019 Gaviota Tarplant Survey Area). Summer floristic surveys for special-
status plant species followed the same methods described in Section 2.1, Spring Floristic Surveys for Special-Status 
Plants. Survey dates and times, personnel, and conditions for the Gaviota tarplant surveys are included in Table 2, 
and the methods are described in Section 2.3, Gaviota Tarplant Survey Methods. 

Table 2. Survey Dates and Times, Personnel, and Conditions for 2019 Summer Floristic and 
Gaviota Tarplant Surveys 

Survey Date Personnel Time Survey Conditions Survey Type 
2019-07-01 Heather Moine, Russell 

Sweet, Shana Carey 
8:20 a.m.–4:18 p.m. 60°F–66°F; 0%–

20% cloud cover; 
1–10 mph winds 

Gaviota Tarplant, 
Summer Floristic 
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Table 2. Survey Dates and Times, Personnel, and Conditions for 2019 Summer Floristic and 
Gaviota Tarplant Surveys 

Survey Date Personnel Time Survey Conditions Survey Type 
2019-07-02 Eilleen Salas, Russell Sweet, 

Shana Carey 
8:56 a.m.–4:08 p.m. 62°F–63°F; 0%–

10% cloud cover; 
1–20 mph winds 

Gaviota Tarplant, 
Summer Floristic 

2019-07-03 Eilleen Salas, Russell Sweet 8:45 a.m.–4:15 p.m. 61°F–67°F; 0%–
30% cloud cover; 
0–10 mph winds 

Gaviota Tarplant, 
Summer Floristic 

2019-07-08 Amy Hammond, Dilip Mahto, 
Heather Moine, Jesse 
Ridenour, Mackenzie Forgey, 
Randi Busse, Russell Sweet 

8:46 a.m.–4:39 p.m. 53°F–66°F; 10%–
100% cloud cover; 
0–10 mph winds 

Gaviota Tarplant, 
Summer Floristic 

2019-07-09 Amy Hammond, Dilip Mahto, 
Heather Moine, Jesse 
Ridenour, Mackenzie Forgey, 
Rachael Smith, Randi Busse, 
Russell Sweet 

7:51 a.m.–4:42 p.m. 61°F–64°F; 0%–
100% cloud cover; 
0–10 mph wind 

Gaviota Tarplant, 
Summer Floristic 

2019-07-10 Amy Hammond, Dilip Mahto, 
Jesse Ridenour, Mackenzie 
Forgey, Paul Keating, Rachael 
Smith, Randi Busse, Russell 
Sweet, Shana Carey, Tracy 
Park 

8:15 a.m.–4:16 p.m. 62°F–77°F; 0% 
cloud cover; 0–10 
mph wind 

Gaviota Tarplant, 
Summer Floristic 

2019-07-11 Amy Hammond, Dilip Mahto, 
Jesse Ridenour, Paul Keating, 
Rachael Smith, Randi Busse, 
Shana Carey, Tracy Park 

8:13 a.m.–4:00 p.m. 62°F–70°F; 0% 
cloud cover; 0–4 
mph wind 

Gaviota Tarplant, 
Summer Floristic 

2019-07-12 Amy Hammond, Dilip Mahto, 
Jesse Ridenour, Paul Keating, 
Rachael Smith, Shana Carey, 
Tracy Park 

7:51 a.m.–1:58 p.m. 61°F–68°F; 0% 
cloud cover; 1–4 
mph wind 

Gaviota Tarplant, 
Summer Floristic 

2019-07-15 Alexa Marcon, Amy 
Hammond, Heather Moine, 
Jake Marcon, Jesse Ridenour, 
Kim Parsons, Michelle Leis, 
Russell Sweet 

8:09 a.m.–4:32 p.m. 77°F–80°F; 0% 
cloud cover; 1–5 
mph wind 

Gaviota Tarplant, 
Summer Floristic 

2019-07-16 Amy Hammond, Cody Schaaf, 
Jesse Ridenour, Kim Parsons, 
Mackenzie Forgey, Michelle 
Leis 

8:05 a.m.–4:10 p.m. 57°F–62°F; 0%–
100% cloud cover; 
1–20 mph wind 

Gaviota Tarplant, 
Summer Floristic 

2019-07-17 Amy Hammond, Cody Schaaf, 
Jesse Ridenour, Kim Parsons, 
Mackenzie Forgey, Michelle 
Leis, Russell Sweet, Tracy 
Park 

7:39 a.m.–5:36 PM 57°F–66°F; 50%–
100% cloud cover; 
1–5 mph wind 

Gaviota Tarplant, 
Summer Floristic 
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Table 2. Survey Dates and Times, Personnel, and Conditions for 2019 Summer Floristic and 
Gaviota Tarplant Surveys 

Survey Date Personnel Time Survey Conditions Survey Type 
2019-07-18 Amy Hammond, Cody Schaaf, 

Heather Moine, Jesse 
Ridenour, Kim Parsons, 
Mackenzie Forgey, Michelle 
Leis, Pedro Garcia, Russell 
Sweet, Tracy Park 

7:50 a.m.–4:40 p.m. 60°F–75°F; 0%–
100% cloud cover; 
1–11 mph wind 

Gaviota Tarplant, 
Summer Floristic 

2019-07-19 Amy Hammond, Mackenzie 
Forgey, Michelle Leis, Pedro 
Garcia, Tracy Park 

7:49 a.m.–4:34 p.m. 58°F–66°F; 0%–
100% cloud cover; 
0–7 mph wind 

Gaviota Tarplant, 
Summer Floristic 

2019-07-22 Alex Chaney, Amy Hammond, 
Carolyn Somvilay, Cody 
Schaaf, Danielle Mullen, Dilip 
Mahto, Heather Moine, Jesse 
Ridenour, Kim Parsons, Lilli 
Martin, Mackenzie Forgey, 
Sheldon Leiker, Susan 
Carlson, Tanya Baxter 

8:30 a.m.–4:49 p.m. 62°F–83°F; 0%–
10% cloud cover; 
0–7 mph wind 

Gaviota Tarplant, 
Summer Floristic 

2019-07-23 Alex Chaney, Amy Hammond, 
Carolyn Somvilay, Cody 
Schaaf, Danielle Mullen, Dilip 
Mahto, Elizabeth Geisler, 
Jesse Ridenour, Kim Parsons, 
Lilli Martin, Mackenzie Forgey, 
Randi Busse, Ryan Lefler, 
Sheldon Leiker, Susan 
Carlson, Tanya Baxter 

8:19 a.m.–4:38 p.m. 61°F–84°F; 10%–
70% cloud cover; 
0–5 mph wind 

Gaviota Tarplant, 
Summer Floristic 

2019-07-24 Alex Chaney, Amy Hammond, 
Carolyn Somvilay, Cody 
Schaaf, Danielle Mullen, Dilip 
Mahto, Elizabeth Geisler, 
Heather Moine, Jesse 
Ridenour, Kim Parsons, Lilli 
Martin, Mackenzie Forgey, 
Olivia Koziel, Paul Keating, 
Ryan Lefler, Shana Carey, 
Sheldon Leiker, Susan 
Carlson, Tanya Baxter, Tracy 
Park 

8:15 a.m.–4:08 p.m. 60°F–85°F; 0%–
10% cloud cover; 
0–5 mph wind 

Gaviota Tarplant, 
Summer Floristic 

2019-07-25 Alex Chaney, Carolyn 
Somvilay, Cody Schaaf, 
Danielle Mullen, Dilip Mahto, 
Elizabeth Geisler, Jesse 
Ridenour, Kim Parsons, Lilli 
Martin, Paul Keating, Russell 
Sweet, Ryan Lefler, Shana 
Carey, Sheldon Leiker, Susan 
Carlson, Tanya Baxter 

7:21 a.m.–3:53 p.m. 61°F–80°F; 10%–
50% cloud cover; 
1–5 mph wind 

Gaviota Tarplant, 
Summer Floristic 
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Table 2. Survey Dates and Times, Personnel, and Conditions for 2019 Summer Floristic and 
Gaviota Tarplant Surveys 

Survey Date Personnel Time Survey Conditions Survey Type 
2019-07-26 Alex Chaney, Carolyn 

Somvilay, Danielle Mullen, 
Dilip Mahto, Jesse Ridenour, 
Kim Parsons, Lilli Martin, Paul 
Keating, Russell Sweet, Susan 
Carlson, Tanya Baxter 

7:21 a.m.–2:32 p.m. 59°F–73°F; 0%–
20% cloud cover; 
0–5 mph wind 

Gaviota Tarplant, 
Summer Floristic 

2019-07-29 Danielle Mullen, Jesse 
Ridenour, Olivia Koziel, 
Rachael Smith, Russell Sweet, 
Ryan Lefler, Shana Carey, 
Tracy Park 

9:15 a.m.–4:15 p.m. 57°F–68°F; 30%–
100% cloud cover; 
1–5 mph wind 

Gaviota Tarplant, 
Summer Floristic 

2019-07-30 Danielle Mullen, Jesse 
Ridenour, Olivia Koziel, 
Rachael Smith, Russell Sweet, 
Ryan Lefler, Shana Carey, 
Tracy Park 

7:53 a.m.–4:44 p.m. 51°F–65°F; 30%–
100% cloud cover; 
1–10 mph wind 

Gaviota Tarplant, 
Summer Floristic 

2019-07-31 Olivia Koziel, Rachael Smith, 
Tracy Park 

8:37 a.m.–5:30 p.m. 51°F–63°F; 30%–
100% cloud cover; 
1–12 mph wind 

Gaviota Tarplant, 
Summer Floristic 

 

2.3 Gaviota Tarplant Survey Methods 
Prior to finalizing the 2019 survey methods for Gaviota tarplant, John Willoughby (of John Willoughby Ecological 
Consulting) was consulted due to his extensive experience developing monitoring protocols for rare plants. 
Additionally, U.S. Fish and Wildlife Service and CDFW were informed and approved of the methods.  

Dudek biologists provided 100% visual coverage of the survey area in teams of two or more. When suspected 
Gaviota tarplant individual(s) were encountered, teams keyed/identified the plant using The Jepson Manual: 
Vascular Plants of California, Second Edition. If positive identification of Gaviota tarplant was confirmed, biologists 
began delineating the polygon with a 5-meter mapping rule using pin flags, meaning all individuals within 5 meters 
of each other are aggregated into a single polygon, and those farther than 5 meters start a new polygon or are 
mapped singly. Pin flags were placed approximately 0.25 meters away from the target Gaviota tarplant individual 
to the outside of the polygon, ensuring all heads (canopy) were included within the polygon. Once an entire polygon 
was delineated with pin flags, the polygon was assigned a unique identifier and mapped using ESRI Collector with 
Trimble R2 or SXBlue with sub-meter accuracy by following the pin flag boundary. After delineating the polygon using 
the GPS unit, the biologists decided which approach, of the two described below, was most appropriate for providing 
the number of individuals in each polygon. 

Census Method 

For polygons of Gaviota tarplant where a complete census was feasible, the number of individuals within the polygon 
was counted and recorded in ESRI Collector. 
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Subsampling Method 

For polygons that were either too large or too dense for the complete census method to be viable, the total number 
and density of Gaviota tarplant individuals was calculated using a restricted random subsampling approach. Field 
staff first established a baseline transect along the long axis of the polygon. Perpendicular transects were 
established from the baseline transect at a randomly assigned but consistent interval. The random values for 
perpendicular transect placement were generated using a random number generator. The same random value was 
used consistently to site all perpendicular transects within the polygon. Along each perpendicular transect, a 1-
meter by 5-meter quadrat was established at a randomly assigned, consistent interval. Random values for quadrat 
placement were generated using a random number generator. The same random value was used consistently for 
placement of all quadrats within the polygon. The number of individuals of Gaviota tarplant rooted within the 1-
meter by 5-meter quadrat was counted and recorded. A minimum of three quadrats were sampled within each 
polygon, with a minimum distance of 5 meters between quadrats. This method maintains independence between 
sampling units, and ensures sampling without replacement. 

Since all polygons were sampled independently and treated as separate strata statistically, the number of quadrats 
and size of the quadrats increased if the field team believed variability would not be adequately captured by the 
described subsampling methodology. Size and number of quadrats were not reduced. If a polygon was not large 
enough to fit a 1-meter by 5-meter quadrat, the polygon was quantified using the census method.  

Additional Data Collection 

Although the primary objective of this survey was to quantify Gaviota tarplant extent and density in 2019, when 
feasible, additional field data was collected to increase understanding of the habitat types where Gaviota tarplant 
occurs. Additional data collected at each polygon included the following: 

• Gaviota tarplant heads: percent vegetative, percent flowering, percent fruiting 

• Associated plant species 

• Disturbance (e.g., gopher mounding, cattle tracks, game trails, minor surface erosion, road shoulders) 

• Slope shape (convex, concave) 

• Slope position (top of slope, mid slope, toe of slope) 

A voucher specimen from each California Natural Diversity Database occurrence was collected. Additionally, at the 
end of each day, biologists noted the pollinators that were observed on Gaviota tarplant during the field day. Pin 
flags were removed once all data collection was complete. 

From July 1 through July 31, 2019, Dudek biologists conducted Gaviota tarplant surveys (Table 2) within a 2,573-
acre survey area (Figure 3). 

2.4 Horkelia Cuneata Assessment 
Dudek biologists conducted a Horkelia cuneata assessment on June 6 and August 16 and 17, 2018 (Dudek 
2018b), and July 29 through 31, 2019 (Table 3) within an 1,219-acre survey area (Figure 2). The 2018 Horkelia 
cuneata survey area is shown in Figure 5A through 5D in the Biological Resources Technical Report Addendum No. 
2 for the Strauss Wind Energy Project (Dudek 2018b); the 2018 survey dates are also provided in this addendum. 
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Table 3. Survey Dates and Times, Personnel, and Conditions for 2019  
Horkelia Cuneata Assessment 

Survey Date Personnel Time Survey Conditions 
2019-07-29 Heather Moine, Mackenzie Forgey, 

Tanya Baxter 
9:15 a.m.–4:15 p.m. 57°F–68°F; 30%–100% 

cloud cover; 1–5 mph winds 
2019-07-30 Heather Moine, Mackenzie Forgey, 

Tanya Baxter 
7:53 a.m.–4:44 p.m. 51°F–65°F; 30%–100% 

cloud cover; 1–10 mph winds 
2019-07-31 Danielle Mullen, Heather Moine, Jesse 

Ridenour, Mackenzie Forgey, Russell 
Sweet, Ryan Lefler, Tanya Baxter 

8:37 a.m.–5:30 p.m. 51°F–63°F; 30%–100% 
cloud cover; 1–12 mph winds 

 

Wedgeleaf horkelia (Horkelia cuneata) is known to have three varieties: ( 1 )  wedgeleaf horkelia (Horkelia 
cuneata var. cuneata), (2) mesa horkelia (Horkelia cuneata var. puberula), and (3)  Kellogg’s horkelia (Horkelia 
cuneata var. sericea). Two of the varieties—mesa horkelia (Horkelia cuneata var. puberula) and Kellogg’s horkelia 
(Horkelia cuneata var. sericea)—have a California Rare Plant Rank of 1B.1, and one variety wedgeleaf horkelia 
(Horkelia cuneata var. cuneata) is common. The populations observed within the survey area had overlapping 
identification characteristics among the three varieties. 

Due to the mixed populations of Horkelia cuneata, Dudek reached out to Barbara Ertter, who authored the 
Jepson Manual Horkelia cuneata treatment; discussed this species with botanists familiar with Santa Barbara 
County flora; and studied specimens at the Santa Barbara Botanic Garden herbarium. Ms. Ertter responded by 
forwarding an article (Ertter 1997) in which she uses “Horkelia cuneata as a prime example of why you shouldn’t 
expect every plant (or population) you encounter to fit cleanly into one named unit or another.” The article explains: 

Furthermore, oversimplification and obfuscation of actual diversity can undermine conservation 
efforts. When everything from borderline intermediates to extremes are dumped into a single 
undifferentiated identity, the threats to actual diversity are harder to recognize. One of my current 
projects, for example, involves the Horkelia cuneata cline in California. The northern extreme, 
subspecies sericea in the San Francisco Bay Area, is markedly different from the southern 
extreme, subspecies puberula in the Los Angeles Basin, easily representing sufficient diversity 
to qualify as a separate species. However, a complete clinal integration occurs in between, with 
ssp. sericea grading into ssp. cuneata grading into ssp. puberula, with characteristics of all three 
occurring in various combinations in Santa Barbara County. When all representative material, 
however intermediate, is forced into one of the recognized subspecies, all three appear to be 
about equally common and not particularly threatened, at least globally. When one examines the 
cline as a cline, however, one is quickly struck by the fact that the extremes around San Francisco 
and Los Angeles are in danger of disappearing, taking with them a major component of the 
diversity contained within the species. In fact, without these extremes, there would be no reason 
to recognize subspecies at all; the variation represented by the intermediates alone would not 
justify taxonomic recognition. 
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The article goes on to state: 

Once we acknowledge that “gray” should be an acceptable answer, then we can put our efforts into 
coming up with appropriate management strategies. For Horkelia cuneata I am suggesting a sliding 
scale, such that the more representative a population is of one of the endangered extremes, the 
more protection it merits. The principles of fuzzy logic are of potential relevance in this regard (e.g., 
McNeill and Freiberger, 1993). 

Dudek botanists also discussed Horkelia cuneata with Dieter Wilkin and Katherine Rindlaub, both of whom have 
experience with this species in Santa Barbara County. They both shared experiences about the difficulties with 
Horkelia cuneata, specifically identifying each of the different varieties because of overlapping and mixed 
identification characteristics. 

Dudek Botanist Heather Moine visited the Santa Barbara Botanic Garden herbarium to study specimens. 
During her visit, she noted particular characteristics of each variety. She also came across many specimens with such 
text included as subsp. puberula varying toward subsp. cuneata, subsp. sericea varying toward subsp. cuneata, 
intermediate ssp. cuneata and ssp. puberula, intermediate ssp. cuneata and ssp. sericea, and Horkelia cuneata x 
puberula intermediate. 

Since multiple sources were confirming the difficulties with identifying Horkelia cuneata varieties, Dudek performed 
a Horkelia cuneata assessment of the observed populations to document the composition of the different 
varieties of this species. The outer boundary of each Horkelia cuneata population was delineated using ESRI 
Collector with Trimble R2 or SXBlue with sub-meter accuracy and the number of individuals recorded. Within each 
polygon, a subset of individuals was assessed for the Jepson identification key characteristics including: glandular 
hairs, inflorescence openness, hairiness of the hypanthium inner rim, filament base width, orientation of hairs, and 
visibility of glands. Due to the variation of each of these characteristics, each was given a score of 1, 2, or 3 
depending on observations. After the field assessment, the scores of each characteristic was assessed and a variety 
was assigned to each individual. The results of the subset were calculated for the total population count and the 
number of each resulting variety was recorded for each population. 
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3 Results 
3.1 Spring and Summer Floristic Survey Results 
Based on 2018 and 2019 spring and summer floristic surveys, a total of 312 species of native and naturalized 
plant species, 193 native (62%) and 119 non-native (38%), were recorded on the site (Appendix A). Special-status 
plant species recorded on the site include Southern California black walnut (Juglans californica), ocellated 
Humboldt lily (Lilium humboldtii ssp. ocellatum), south coast branching phacelia (Phacelia ramosissima var. 
austrolitoralis), and black-flowered figwort (Scrophularia atrata) (Table 4 and Figure 4, 2018 and 2019 Other 
Special-Status Plants). Additional special-status plant species observed—Gaviota tarplant, mesa horkelia, and 
Kellogg’s horkelia—are discussed in Section 3.2, Gaviota Tarplant Survey Results, and Section 3.3, Horkelia 
Cuneata Survey Results.  

Table 4. Other Special-Status Plant Species Survey Results 

Common Name Scientific Name CNPS CRPR 2018 2019 Total 

Acreage 
black-flowered figwort Scrophularia atrata 1B.2 0.2 0.2 0.4 
Southern California black walnut Juglans californica 4.2 0.1 

 
0.1 

ocellated Humboldt lily Lilium humboldtii ssp. ocellatum 4.2 0.0 0.8 0.8 
south coast branching phacelia Phacelia ramosissima var. 

austrolitoralis 
3.2 0.0 0.2 0.2 

Total 0.3 1.2 1.5 
Individuals 
black-flowered figwort Scrophularia atrata 1B.2 1,135 400 1,535 
Southern California black walnut Juglans californica 4.2 5 

 
5 

ocellated Humboldt lily Lilium humboldtii ssp. ocellatum 4.2 6 75 81 
south coast branching phacelia Phacelia ramosissima var. 

austrolitoralis 
3.2 64 258 322 

Grand Total 1,210 733 1,943 
Notes: CNPS = California Native Plant Society; CRPR = California Rare Plant Rank. 
CRPR: California Rare Plant Rank  
1B: Plants rare, threatened, or endangered in California and elsewhere 
3: Plants about which more information is needed – A Review List 
4: Plants of Limited Distribution – A Watch List 
Threat Rank 

0.1 – Seriously threatened in California (over 80% of occurrences threatened/high degree and immediacy of threat) 
0.2 – Moderately threatened in California (20%–80% occurrences threatened/moderate degree and immediacy of threat) 

3.2 Gaviota Tarplant Survey Results 
Figure 5, 2019 Gaviota Tarplant Survey Results, shows the 2019 Gaviota tarplant survey results. In total, 56.6 
acres of habitat occupied by Gaviota tarplant and 6,039,777 individuals were identified.  
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3.3 Horkelia Cuneata Survey Results 
The 2018 and 2019 assessment resulted in polygons containing one to three varieties of Horkelia cuneata: (1) 
wedgeleaf horkelia (Horkelia cuneata var. cuneata), (2) mesa horkelia (Horkelia cuneata var. puberula), and (3) 
Kellogg’s horkelia (Horkelia cuneata var. sericea). Results of the 2018 and 2019 surveys are provided in Table 5 
and Figure 6, 2018 and 2019 Horkelia Cuneata Survey Results. A breakdown the acreages and number of 
individuals of each Horkelia cuneata polygon by observation identification and variety is provided in Appendix B.  

Table 5. Horkelia Cuneata Survey Results 

Scientific Name Common Name CNPS CRPR Acres Individuals 
Horkelia cuneata var. cuneata wedgeleaf horkelia None 14.8 119,215 
Horkelia cuneata var. puberula mesa horkelia 1B.1 4.1 27,859 
Horkelia cuneata var. sericea Kellogg’s horkelia 1B.1 11.1 78,123 

Total* 29.9 225,198 
Notes: CNPS = California Native Plant Society; CRPR = California Rare Plant Rank. 
*  Numbers may be off due to rounding 
CRPR: California Rare Plant Rank  
1B: Plants rare, threatened, or endangered in California and elsewhere 
Threat Rank 

0.1 – Seriously threatened in California (over 80% of occurrences threatened/high degree and immediacy of threat) 
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Appendix A 
Plant Species Observed by Dudek in 2018 and 2019 

 





 

 

Appendix B 
Horkelia Cuneata Acreage and Individuals by Polygon 
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